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Preface

Overview

Thank you for choosing INVT EC-TX149 industrial Ethernet communication card.

This manual describes the product features, electrical interface configuration,
communication parameter settings, and application examples of communication
with the PLC. To ensure that you install and operate the product properly, read this
manual and the communication sections in the VFD user manual carefully
before you use the product.

This manual only describes how to operate the communication card and the related
commands but does not provide details about the PROFINET, EtherCAT, EtherNet IP,
Modbus TCP, and EtherNet UDP protocols. For more information about the
protocols, read the related specialized articles or documentations.

Precautions

The communication card can be installed and operated only by people who have
taken part in professional training on electrical operation and safety knowledge,
obtained the certification, and been familiar with all steps and requirements for
installing, performing commissioning on, operating, and maintaining the product,
and are capable of preventing all kinds of emergencies.

® Before installing, removing, or operating the card, read the safety precautions
described in this manual and the variable-frequency drive (VFD) user manual
carefully to ensure safe operation.

® We shall not be liable or responsible for any equipment damage or physical
injury or death caused due to your or your customers' failure to follow the
safety precautions.

® Before opening the VFD housing to install or remove the expansion card,
disconnect all power supplies of the VFD and ensure that the voltage inside the
VFD is far lower than the human safety voltage. For details, see the description
in the VFD user manual. Severe personal injury or even death can result if the
instruction is not followed.

®  Store the card in a place that is dustproof and damp-proof, free from electric
shocks and mechanical pressure.

® The card is electrostatic sensitive. Take measurements to prevent electrostatic
discharge when performing related operations.

®  When installing the card, tighten the screws to ensure that it is firmly fixed and
properly grounded.
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Terminology and abbreviations

CAN Controller area network
Communication object, a transmitted unit on a CAN network.

COB Data can be transmitted through the whole network.

A COBiis part of a CAN message frame.
Electronic datasheet, an ASCII file for node configuration, required
when a CANopen network is configured.

EDS X . R . .
An EDS file contains general information about nodes and their
dictionary objects (parameters).

Network management, one of the CAN application-layer service

NMT elements in the CAN reference model.

It is used for the initialization, configuration, and fault handling of a
CAN network.
Object . . . - .
- Stores information about all COBs identified by a device.
dictionary
PDO Process data object, a type of COBs, used to transmit process data,
such as control command, set values, state values, and actual values.
PDO command sent from the slave to the master; n indicates 1, 2, 3,
PDON Tx

or4.

PDO command sent from the master to the slave; n indicates 1, 2, 3,
PDOnN Rx

or4.

SDO Service data object, a type of COB,
used to transmit non-time key data, such as parameter values.

RO Indicates the read-only access.

RW Indicates the read and write access.

SYNC Indicates synchronous transmission.
Node-ID  |Node ID, that is, address of a communication card.
0x 0x represents a hexadecimal number; for example, 0x10 is equivalent|
to decimal 16.
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1 Product confirmation

Check the following after receiving the communication card:

Whether the communication card is damaged.

Whether the received communication card is the one you purchase according
to the bar code label on the PCB.

Whether all the following items are contained in the product package.
One communication card, one tie wrap, one tie, one M3 screw, and one manual.

If the communication card is damaged, an incorrect model is delivered, or
some items are missing, contact the supplier in a timely manner.

Obtain the ESD file or xml file of the communication card from INVT.

1.1 Product features

Supports protocol selection through function codes.

Supports up to five protocols, including PROFINET, EtherCAT, EtherNet IP,
EtherNet UDP, and Modbus TCP communication protocols.

Certain protocols support the simultaneous operation of monitoring functions,
thereby fulfilling the on-site oscilloscope monitoring requirements.

Equipped with two RJ45 ports.

Reaches the communication rate of up to 100 Mbit/s, with a short
communication cycle.

Supports both linear and star network topologies, with certain protocols also
accommodating ring network topology.

It is recommended to use double-twisted shielded Category 5e Ethernet cables,
with crystal heads equipped with iron shells to meet the grounding shield
protection.

202506 (V1.0) 1
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Figure 1-1 Product components

No.

Name

Description

Communication

Supported bus types: PROFINET, EtherCAT, EtherNet IP, and
Modbus TCP

1 port EtherCAT can be only used in the OUT port, while the other
(ECOUT)  |three protocols do not distinguish the direction.
. .. |Supported bus types: PROFINET, EtherCAT, EtherNet IP, and
Communication
2 ort Modbus TCP
P EtherCAT can be only used in the IN port, while the other
(ECIN) three protocols do not distinguish the direction.
3 Indicator See .the indicator description in the corresponding protocol
section.
+24E An external 24V connection can be used for communication
4 .
CoM debugging.
5 Type-C Manufacturer reserved
. Used for expansion card and control board installation and
6 Fixing hole -
fixing.
Table 1-1 Environmental requirements
Item Specifications
Working temperature |-10-50°C
Storage temperature |-20-60°C

Relative humidity

5%—-95% (No condensation)

Other weather No condensation, ice, rain, snow, or hail;
conditions solar radiation <700 W/m?
202506 (V1.0) 2
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Item

Specifications

Air pressure 70-106kPa

Vibration and impact

5.8m? (0.6g) at the sine vibration of 9Hz to 200Hz

Figure 1-2 RJ45 interface

g8 1 8 1
Table 1-2 RJ45 interface function

Pin Name Description
1 TX+ Transmit Data+
2 TX- Transmit Data-
3 RX+ Receive Data+
4 n/c Not connected
5 n/c Not connected
6 RX- Receive Data-
7 n/c Not connected
8 n/c Not connected

Table 1-3 Protocol selection (taking Goodrive28 for example)

Function code Protocol Description
PROFINET 0 (Factory setting)
EtherCAT 1
Reserved 2
EtherNet IP 3
Modbus TCP 4
P24.00 EtherNet UDP 5
PROFINET + EtherNet UDP |6
EtherCAT + EtherNet UDP |7
Reserved 8-14
No communication card 15
Table 1-4 Protocol description
Protocol Description
PROFINET 1. Supports the PROFINET protocol, accommodating PROFINET

10 devices, and the medium redundancy protocol (MRP).

202506 (V1.0)
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Protocol Description
Configured with the slave GSDML configuration file, it can
communicate with Siemens PLC and other master devices.

2. Enables basic operations on VFDs, such as reading and
writing process values, reading status values, and
reading/writing function codes. This communication card
supports up to 32 10s.

. Applicable to linear, star, and ring network topologies.

1. Supports the CiA301 and CiA402 CoE protocols. Configured
with a slave XML configuration file, it can communicate with
Beckhoff PLC, INVT controllers, and other master devices.

2. Supports PDO and SDO services, manufacturer-defined

EtherCAT object dictionaries, and SDO reading/writing of VFD function
codes, meeting the EtherCAT compliance testing certification
requirements within the factory.

3. Applicable to linear, star, and ring network topologies.

4. Equipped with two RJ45 ports, designated for IN and OUT
directions.

1. Supports ODVA standards and DLR ring protocol. When
configured with a slave EDS configuration file, it can
communicate with Rockwell PLC and other master devices.

EtherNet IP En.aples basic operations on VF'Ds, such as reading and
writing process values, reading status values, and
reading/writing function codes. This communication card
supports up to 32 10s.

. Applicable to linear, star, and ring network topologies.

1. Supports the Modbus TCP protocol. A Modbus TCP slave can
communicate with multiple masters simultaneously. It can
communicate with Schneider PLC, INVT controllers, and
other master devices.

Modbus TCP 2. Enables basic operations on VFDs, such as reading and
writing process values, reading status values, and
reading/writing function codes.

3. Applicable to linear and star network topologies.

1. Supports INVT Ethernet protocol, connecting to the INVT

EtherNet UDP Works.hop for m.onitoring and osci!losFope functionalities,
allowing for multi-card network monitoring.

2. Applicable to linear and star network topologies.

PROFINET + |Supports  concurrent PROFINET and  EtherNet UDP

202506 (V1.0) 4
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Protocol Description
EtherNet UDP |communications on the same network.
Supports  concurrent  EtherCAT  and  EtherNet  UDP
communications on the same network, with EtherCAT required to
remain online.

EtherCAT +
EtherNet UDP

202506 (V1.0) 5
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2 PROFINET protocol

2.1 Overview

The communication card using this protocol is defined as a PROFINET slave, which
can be used on VFDs that support PROFINET communication.

2.2 Product features
2.2.1 Supported functions
®  Supports the PROFINET protocol and PROFINET IO devices.

®  Supports the medium redundancy protocol (MRP). Configured with the slave
GSDML configuration file, it can communicate with Siemens PLC and other
master devices.

® Equipped with two PROFINET 10 ports, supporting 100M full duplex operating.
® Applicable to linear, star, and ring network topologies.

® Enables basic operations on VFDs, such as reading and writing process values,
reading status values, and reading/writing function codes. This communication
card supports up to 32 [0s.

2.2.2 Supported communication types

Standard Ethernet channel: Standardized channels are non-real-time
communication channels using the TCP/IP protocol, mainly used for device
parameterization, configuration, and reading diagnostic data.

Real-time communication channel (RT): The RT channel uses optimized
communication mechanisms for real-time data transfer, with higher priority than
TCP (UDP)/IP protocols, ensuring that different sites in the network can exchange
data under strict time requirements and meet millisecond-level bus cycles. The RT
channel is typically used to transmit real-time information such as process data,
alarm data, and other real-time information.

It does not support isochronous real-time (IRT) communication channels.
2.2.3 Status indicator

The PROFINET communication card provides four LED indicators to indicate its
states. For details, see Table 2-1.

202506 (V1.0) 6
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Table 2-1 Indicator description

Indicator | Color Definition Function
Communication established
Steady on successfully, with normal 10 data
exchange.
Blinking (On: 500ms; Off: Communication es.tablished.
500ms) successfully, but without valid 10
data exchange.
RUN  |Green Inhthe communication configuration
Blinking (On: 100ms; Off: phase. For.example, when DCP
100ms) cqnflgurat!on .com.man_ds are
triggered, it will blink simultaneously
with the ERR indicator.
The communication between the
Steady off communication card and PLC is not
in Online state.
Steady on The communication card is in the
process of handshaking with the VFD.
The communication card and VFD
communicate normally.
Blinking (On: 500ms; Off: # Note: Aftgrthe hand.shaking is
L/AIN Green 500ms) completed, it should blink regardless
(HOST) of whether there is data transmission
between the communication card
and the main control board.
The communication card is in the
Steady off initialization or parameter
configuration phase.
No data update or abnormal update
Steady off between the communication card
L/AOUT Green and main control board.
(DATA) Blinking (On: 500ms; Off: The data .upd.ate between the.
500ms) commun|cat|qn card and main
control board is normal.
Steady off No fault
ERR Red | Blinking (On: 100ms; Off: |{Communication establishment is
100ms) abnormal.

202506 (V1.0) 7
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2.3 Electrical connection

The PROFINET communication card uses standard RJ45 interfaces, and its electrical
connections are shown in Figure 2-1, Figure 2-2, and Figure 2-3.

Use CATS5, CAT5e, and CAT6 network cables for electrical wiring. When the
communication distance is greater than 50m, use high-quality network cables that
meet the high-quality standards.

Figure 2-1 Linear network topology electrical connection

Slave device 1 Slave device 2 Slave device n
Master
device
(PLC)

CN2 CN1 CN2 CN1 CN2 CN1

Figure 2-2 Star network topology electrical connection

Slave device 1 Slave device 2 Slave device n
Master
device
(PLC)

CN2 ‘ ‘ CN1 CN2 CN1 CN2 ‘ ‘ CN1

Switch

#Note: For the star network topology, you need to prepare switches.

202506 (V1.0) 8
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Figure 2-3 Ring network topology electrical connection

Master
device
(PLC)

Slave device 1

Slave device 2

Slave device n

2.4 Communication

2.4.1 Message format

Table 2-2 lists the RT frame (non-synchronous) structure.

Table 2-2 RT frame structure

Data |Ethernet VLA Ethernet| Frame | RTuser | Cycle | Data |Transmission FCs
header | type type |identifier] data |counter|status status
36-1440 4
2bytes |2 bytes| 2 bytes | 2 bytes 2 bytes | 1 byte 1 byte
bytes bytes
0x8100 - 0x8892 - - - - - -
VLAN flag - - - APDU status -

Data header

7-byte preamble

informati

1-byte synchronization | 6-byte source MAC

on address

address

6-byte destination MAC

2.4.2 Communication

The PROFINET communication card supports 16-word input/output. Figure 2-4
shows the message format for transmitting data with the VFD.

I

Figure 2-4 Message structure

Parameter
identification (PKW)

| Process data (PZD);,
| _Fixed _, Distributable

zone

I
|
PKW1 |
I

I
|

PKW2 | PKW3
I

I
I
| PKW4
I

ZD12
ZD12

P,
P

Through the preceding 32 10s, you can set the reference parameters, monitor status
values, send control commands and monitor operation status of the VFD, and read

202506 (V.

1.0)
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and write VFD function parameters.
Parameter zone:
PKW1—Parameter identification
PKW2—Array index number
PKW3—Parameter value 1
PKW4—Parameter value 2

Process data:

CW—control word (from master to slave; see Table 2-3 and Table 2-4)

SW—status word (from slave to master; see Table 2-6 and Table 2-7)
PZD—Process data (user specified)

(When the process data is output from the master to a slave, itis a reference
value; and when the process data is input from a slave to the master, it is an actual
value.)

PZD zone: The PZD zone in communication messages is designed for controlling and
monitoring VFDs. The master and slave always process the received PZD with the
highest priority. The processing of PZD takes priority over that of PKW, and the
master and slave always transmit the latest valid data on the interfaces.

Control word (CW) and status word (SW)

Using CWs is the basic method for the fieldbus system to control VFD devices. A CW
is sent from the fieldbus master to a VFD device. In this case, the adapter module
functions as a gateway. The VFD device responds to the bit code information of the
CW and feeds status information back to the master through an SW.

Reference value: The VFD device may receive control information through multiple
channels, including analog and digital input terminals, VFD control panel, and
communication modules (such as RS485 and CH-PAO1 adapter modules). To enable
the control over VFD devices through PROFINET, you need to set communication
cards as the controllers of the VFD devices.

Actual value: An actual value is a 16-bit word that includes information about VFD
device operation. The monitoring function is defined through VFD parameters. The
conversion scale of the integer transmitted to the master as the actual value
depends on the selected function. For details, see the related VFD user
manual.

Note: A VFD device always checks the bytes of a CW and reference value.

202506 (V1.0) 10
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Task message (Master -> VFD)

Control word (CW): The first word in a PZD task message is the control word (CW) of
VFD. The representation method can be selected according to function code P14.71.
Table 2-3 and Table 2-4 provide descriptions for Goodrive28 series VFD CWs for

reference.
Table 2-3 Goodrive28 series VFD CWs in decimal
Bit Name Value Description
1 FWD run
2 REV run
3 FWD jog
I 4 REV jo
Communication-based 198
0-7 5 Stop
control command
6 Coast to stop
7 Fault reset
8 Jog stop
9 Stop in emergency manner.
8 Enable read and write 1 Enable read and write (PKW1-PKW4)
. 0 Select motor 1
9-10 Motor group setting 1 Select motor 2
Control mode 0 No switchover
11 . . Enable the switchover between
switchover selection 1
torque control/speed control
0 Disable the function for resetting power
12 Clear power consumption to zero
consumption quantity 1 Enable the function for resetting power
consumption to zero
13 o 0 Disable pre-excitation
Pre-excitation 1 Enable pre-excitation
. 0 Disable DC braking
14 D k
C braking 1 Enable DC braking
0 Disable heartbeat
15 Heartbeat reference 1 Enable heartbeat
Table 2-4 Goodrive28 series VFD CWs in binary
Bit Name Description Priority
0 FWD run 0: Decelerate tostop  1: Run forward 1
1 REV run 0: Decelerate tostop  1: Run reversely 2

202506 (V1.0)
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Bit Name Description Priority
2 Fault reset 0:None  1:Fault reset 3
3 Coast to stop 0:None  1: Coast to stop 4
4 Forward jogging |0: None  1:Forward jogging 5
5 Reverse jogging |0:None  1:Reverse jogging 6
6 Jog stop 0:None  1:Stop jogging 7
7 - Reserved -
s Enableread and |0: Disable .

write (PKW1-4) |1:Enable
9 - Reserved -
. . 0:Top

10 Emergency stop |0: None 1: Emergency stop priority

11-15 - Reserved -

Reference value (REF): The second to twelfth words in a PZD task message are the
main settings (REF). The main frequency settings are provided by the main setting
signal source. Table 2-5 lists the settings of Goodrive28 series VFD for reference.

Table 2-5 Settings of Goodrive28 series VFD

Function Word Value range Default
code
Received |[p0-31
P23.92 | pzb2 o:invalid 0
P23.03 Received |1: Set frequency (0—Fmax, unit: 0.01Hz) 0
) PZD3  |2: PID reference (-1000-1000, in which 1000
P23.04 Received |corresponds to 100.0%) 0
PZD4  |3: PID feedback (-1000-1000, in which 1000
P23.05 Received |corresponds to 100.0%) 0
PZD5  |4:Torque setting (-3000—+3000, in which 1000
P23.06 Received |corresponds to 100.0% of the motor rated current) 0
| PZD6  |5: Setting of the upper limit of forward running
P23.07 Received |frequency (0-Fmax, unit: 0.01Hz) 0
) PZD7  |6: Setting of the upper limit of reverse running
P23.08 Received |frequency (0-Fmax, unit: 0.01Hz) 0
) PZD8  |7: Upper limit of the electromotive torque (0-3000,
Received |in which 1000 corresponds to 100.0% of the motor
P23.09 PZD9 rated current) 0
Received [8: Upper limit of braking torque (0-3000, in which
P23.10 pPzD10 [1000 corresponds to 100.0% of the motor rated 0
P23.11 | Received |current) 0

202506 (V1.0) 12
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Function Word Value range Default
code
PZD11 |9:Virtual input terminal command (0x000—0x7FF)
10: Virtual output terminal command
(0x000—-0x01F)
11: Voltage setting special for V/F separation
(0-1000, in which 1000 corresponds to 100.0% of
the motor rated voltage)
Received 12: AO output setting 1 (0-1000, in which 1000
P23.12 P7D12 corresponds to 100.0%) 0

13: AO output setting 2 (-1000-1000, in which 1000
corresponds to 100.0%)

14-18: Reserved

19: Function parameter mapping (PZD2-PZD12
correspond to P14.49-P14.59)

20-31: Reserved

Response message (VFD -> Master)

Status word (SW): The first word in a PZD response message is the status word (SW)
of VFD. The representation method can be selected according to function code
P14.71. Table 2-6 and Table 2-7 provide descriptions for Goodrive28 series VFD SWs
for reference.

Table 2-6 Goodrive28 series VFD SWs in decimal

Bit Name Value Description
1 Running forward
2 Running reversely
0-7 Running status 3 VFD stop
4 VFD in fault
5 VED POFF status
8 Bus voltage established 0 Not ready for running
1 Ready to run
0 Feedback of motor 1
9-10 | Mot feedback
otorgroup feedbac 1 Feedback of motor 2
0 Asynchronous motor (AM)
1 Motor type feedback 1 Synchronous motor (SM)
1 Overload pre-alarm 0 No pre-alarm upon overload
feedback 1 Pre-alarm upon overload
13-14 |Running mode selection 0 Keypad-based control

202506 (V1.0)
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Bit Name Value Description
1 Terminal-based control
2 Communication-based control
3 Reserved
0 No heartbeat feedback
15 Heartbeat feedback 1 Heartbeat feedback
Table 2-7 Goodrive28 series VFD SWs in binary
Bit Name Description Priority
0 FWD run 0:None  1:Running forward 1
1 REV run 0:None  1:Running reversely 2
2 Stop 0:None  1:VFDin stopped state 3
3 Fault 0:None  1:VFDin fault 4
4 POFF 0:None  1:VFD in POFF state 5
5 Pre-exciting 0:None  1:VFDin pre-exciting state 6
6-15 - Reserved -

Actual value (ACT): The second to twelfth words in a PZD task message are the main
actual values. The main frequency actual values are provided by the main actual
value signal source. Table 2-8 lists the actual status values of Goodrive28 series VFD
for reference.

Table 2-8 Actual status values of Goodrive28 series VFD

Function Word Value range Default

code
P23.13 | SentPZD2 |0-32 0
P23.14 | SentPZD3 |0: Invalid 0
P23.15 | Sent PZD4 |1:Running frequency (x100, Hz) 0
P23.16 | SentPzD5 |2: Setfrequency (*100, Hz) 0
P23.17 | Sent PZD6 |3:Bus voltage (*10,V) 0
P23.18 | Sent PzD7 |4: Output voltage (x1,V) 0
P23.19 | Sent PZD8 |5: Output current (X100, A) 0
P23.20 | SentPzD9 |6:Actual output torque (10, %) 0
P23.21 | Sent PzD10 |7: Actual output power (10, %) 0
P23.22 | Sent PzD11 |8: Rotation speed of running (x1, RPM) 0

9: Linear speed of running (X1, m/s)

10: Ramp reference frequency (x100, Hz)
P23.23 | Sent PZD12 |11: Fault code 0

12: All input (x100, V)

13: Al2 input (x100, V)

202506 (V1.0) 14
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Function

Word Value range Default
code

14: A3 input (x100, V)

15: Reserved

16: HDI1 frequency value (x100, kHz)
17: Reserved

18: Terminal input state

19: Terminal output status

20: PID reference (%100, %)

21: PID feedback (%100, %)

22-26: Reserved

27: VFD status word 2

28-31: Reserved

32: Function parameter mapping (PZD2-PZD12
correspond to P14.60-P14.70)

PKW zone

PKW zone (parameter identification marks PKW1-value zone): PKW zone describes
treatment of parameter identification interface, PKW interface is a mechanism
which determine parameters transmission between two communication partners,
such as reading and writing parameter values.

Figure 2-5 PKW zone

Parameter
" Tidentification (PKW) > Process data
T T

| i i CW | PZD2 ..
PKW1 | PKW2 | PKW3 | PKW4| SW | PZD2!

f f f
Request | | 1
o™ | Parameter | ParaMeter! o neter
Response| address | =" " value
1 1 o

In the periodic communication, the PKW zone consists of four 16-bit words. The
following table lists the definition of each word.

First word PKW1 (16 bits)

Bit 15-Bit 00 ‘ Task or response ID flag ‘ 0-7
Second word PKW?2 (16 bits)
Bit 15-Bit 00 ‘ Basic parameter address ‘ 0-247

Third word PKW3 (16 bits)
Value (most significant word) of a parameter
or error code of the returned value
Fourth word PKW4 (16 bits)

Bit 15-Bit 00 00

202506 (V1.0) 15
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Bit 15-Bit 00

\ Value (least significant word) of a parameter \

0-65535

#Note: If the master requests the value of a parameter, the values in PKW3 and
PKW4 of the message that the master transmits to the VFD are no longer valid.

Task request and response: When transmitting data to a slave, the master uses a
request number, and the slave uses a response number to accept or reject the
request.

Table 2-9 Definitions of the task identification flag PKW1

Request (from master to slave) Response signal
Request Function Positive Negative
code acknowledgment/acknowledgment
0 No task. 0
1 Requesting the value of a parameter 1,2 3
Modifying a parameter value (one
2 word) [modifying the value only on 1 3,4
RAM]
Modifying a parameter value (two
3 words) [modifying the value only on 2 3,4
RAM]
Modifying a parameter value (one
4 word) [modifying the value on both 1 3,4
RAM and EEPROM]
Modifying a parameter value (two
5 words) [modifying the value on both 2 3,4
RAM and EEPROM]

#Note: Request 3 "Modifying a parameter value (two words) [modifying the value
only on RAM]" and request 5 "Modifying a parameter value (two words) [modifying
the value on both RAM and EEPROM] are not supported currently.

Table 2-10 Definitions of the response identification flag PKW1

Response (from slave to master)

1: Invalid command

Response Function
code
0 No response
1 Transmitting the value of a parameter (one word)
2 Transmitting the value of a parameter (two words)
The task cannot be executed and one of the following error code is
3 returned:

202506 (V1.0)
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Response (from slave to master)

Response
code

Function

:Invalid data address
:Invalid data value

: Operation failure

: Incorrect password

: Incorrect data frame
: Parameter read only

O oo~~~ bdhWwWN

: Password protection

: Parameter cannot be modified in running

10: Function code mapping operation failure

4 Reserved

PKW examples:
Example 1: Reading the value of

a parameter

You can set PKW1 to 1 and PKW2 to 0OA to read a frequency set through keypad (the

address of the frequency set through keypad is 10), and the value is returned in
PKW4. The following data is in hexadecimal format.
Request (Master -> VFD)

PKW1 | PKW2 | PKW3 PKW4 cw PzD2 PZD3 PZD12
Request| 00 ‘ 01|00 ‘OA 00 ‘00 00 ‘ 00 xx‘ XX | XX ‘ XX | XX ‘ XX XX | XX

\_t 000A: Parameter address
0001: Request for parameter value reading

Response (VFD -> Master)
‘ PKW1 | PKW2 | PKW3 | PKW4 ‘ cw PzD2 | PzZD3 PZD12
Response| Of ‘ 00 13 88 XX | XX | XX | XX | XX XX | Xx

1388: Parameter value in address 10

0001: Response (parameter value updated)

Example 2: Modifying the value of a parameter (on both RAM and EEPROM)

You can set PKW1 to 4 and PKW2 to 0A to modify a frequency set through keypad

202506 (V1.0)
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(the address of the frequency set through keypad is 10), and the value to be
modified 1388H (50.00) is in PKW4.

Request (Master -> VFD)

PKW1 | PKW2 | PKW3 | PKW4 | CW | PzD2 | PzD3 | .. | PZD12
reawes] 00 [ 04 ] 00 [0A [ 00 [00 | 1388 | xx [ oox [ o [ xx [oox [ | | xx [«

—— LE

0004: Modifying a parameter value

1388: Parameter value in address 10

Response (VFD -> Master)

‘ PKW1 PKW2 PKW3 PKW4 cw PZD2 PZD3 ... | PZD12
‘Response 00 ‘ 01 | 00 ‘ 0A | 00 ‘ 00 | 13 ‘ 88 | xx | xx | XX | Xx | XX | XX | ... | XX | Xx
0001: Re (parameter value updated)

PZD examples: The transmission of the PZD zone is implemented through VFD
function code settings. For details about related function codes, see the
INVT user manual.

Example 1: Reading the process data of VFD

In this example, PZD3 is set to "8: Rotating speed during running" through the VFD
parameter P23.14. This operation sets the parameter forcibly. The setting remains
until the parameter is set to another option.

Response (VFD -> Master)

PKW1| PKW2 | PKW3 PKW4 cw PZD2 PZD3 | .. | PZD12
Response xx‘xx XX ‘ XX xx‘ XX | XX ‘ XX | XX ‘ XX | XX ‘ xx | 00 ‘ 0A | ... | xx | xx

Example 2: Writing process data to a VFD device

In this example, PZD3 is set to "2: same as reference" through the VFD parameter
P23.03. The parameter specified in each request frame is updated with the
information contained in PZD3 until another parameter is specified.

Request (Master -> VFD)

PKW1f PKW2 | PKW3 PKW4 cw PZD2 PzD3 | .. | PZD12
Response| xx‘xx XX ‘ XX | xx ‘ XX | XX | XX | xx ‘ XX | XX ‘ XX 00‘ 00 | ... | XX | XX
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Subsequently, the information contained in PZD3 is used as traction reference in
each request frame until another parameter is specified.
2.5 PLC communication example (S7-1200)

The following example shows the configuration for using a PROFINET adapter
module to communicate with a Siemens S7-1200 series PLC (using TIA Portal V13 as
the configuration tool).

2.5.1 Parameter setup

Connect the PLC to your PC with a network cable. Set your PC IP address (such as
192.168.0.100) on your PC network. Set the IP address and name of the PLC.

Open the TIA PORTAL V13 software.
(@ Click Online and Diagnostics on the left.
@ Then click Accessible devices.

® In the pop-up Accessible devices window, set Type of PG/PC Interface to PN/IE.
@ Select Ethernet port for PG/PC Interface.

® Finally click Start search to scan for connected PLC devices. See the following
figure.

If the connection between the PLC and PC is normal, after the scan is completed, the
PLC device will appear in the device column, as shown in the red box in the
following figure. The device column will display the device, device type, and device
MAC address. Click the Show button in the bottom right corner to access device
settings.
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Accessible devices X

Type of the PGIPC interface:  [@_PNilE ]
PGIPCinterface: W Realtek FCle GbE Family Controller [~ @[

Accessible nodes of the selected interface:

o Py = add, MAAC add

[ plc_1 CPU1215CDCD.. PNIE 192.168.0.66 ACE4-17-139FDF
[~ Flash LED
Startsearch
Online status information: ("] Display only error messages

@ Scen completed. 1 devices found
Scan and information retrieval completed.

>

%2 Retrieving device information..

<

Show | Cancel |

@ Click Online and Diagnostics in the device tree on the left.
@ Choose Functions > Assign IP address in the menu bar on the right.

(@ Set the PLC IP address and subnet mask in the red box to ensure that the PC IP
and PLC IP address are in the same network segment, as shown in the following
figure.

et A XuxX 90 L EEEG S £l LmE x “ fonty e MR AL
P H
H

 hfernce projecs
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(@ Set the PLC IP address to 192.168.0.1, and subnet mask to 255.255.255.0 (Use
router can be chosen, which means the router assigns IP).

@ After setting, click the Assign IP address. See the following figure.
e osign P address
Diagnostics buffer

Assign IP address to the device
Cycle timi
M’tmw ‘ | | Devices connected to an enterprise network or directly to the intemet must be appropriately
@ protected against unauthorized access, e.g. by use of firewalls and network segmentation.
Communication For more information about industrial security, plesse visit
MPIIDP interface [X1] http:liwww:siemens comiindustrialsecurity
» PROFINETinterface [X2]

Operating hours counter
Performance data

~ Functions
Assign IP address 28 -63 -36 -€5 -23 -A9
Settime

Firmware update
PROFINET device na Subnetmask: 255 . 255 . 255 .0 @
set of PROFINETinterfac.

IPaddress:  192.168 .0 .1

T TUse router
Router address

@ Click Assign PROFINET device name.
@ On the right, enter the PLC name such as PLC1215C.
® Click Assign name. See the following figure.

Aesign PROFINET device name

Configured PROFINET device

B SRR [Fromeraece mme._[ricnc @
Fesmomeramen] (1
Resetto factory settings. O

[ Properties  |Info | Diagnostics
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2.5.2 Creating a project
Double-click the TIA Portal V13 icon to start the TIA Portal V13 project tool.
@ Click Create new project.
@ Enter project information such as Project name, Path, Version, Author, and
Comment.
@ Click Create.

—ox

Totally Integrated Automation

Create new project

Then double-click Open Project View. See the following figure.

- g

Totally Integrated Automation

oject: Pro select

N Contigurea dovice
s Wi rCpgam

techwology objects
R Poramererzedive

1 Configure an HM screen

Open the project view

Opened project: C:\Users\dministratoniDesktopProfinetiroject 1 Project]
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2.5.3 Adding the GSD file
In the project view, choose Option (N) from the toolbar. Then choose Manage
general station description files (GSD).
@ In the dialog box that appears, enter the source path of the GSD file.
@ Select the GSD file.
@ Click Install.

Manage general station description files X
Installed GSDs GSDs in the project
Source path: | C\Users\yanch\Desktop\Project1 | [ |
Content of imported path @
[ File Version Language | Status Info
E GSDML-V2.43-INVT-ECTX1490-... V2.43 English Already installed INVT ECTX148-...
<] i [3]

©)]
Delete Cancel

After the installation is successful, a message is displayed, indicating that the
GSDML file has been installed successfully.

Manage general station description files

Installation result

I Message
@  installation was completed successfully.

2.5.4 Configuring project basic information
1. Enter the device and network view interface.
Choose Devices and networks in the project tree on the left, and double-click
23
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Devices and networks to enter the Network overview interface.

Tty ntarated Atomaion
o 3 cotioe B RIS 1) 4 ot FORTAL

—_ o|
> [hatorance poct < 51 ioon = & g 5
> [Detais view TS roperties [ info 0] 4 Dngrentis

2. Add the project device and PROFINET network.
A. Add PLC S7-1215C to the Devices and networks view.

Choose Controllers > SIMATIC S7-1200 > CPU > CPU 1215C AC/DC/RLY > 6ES7
215-1BG40-0XBO in the Hardware catalog panel on the right, and then
double-click or drag the 6ES7 215-1BG40-0XBO icon to the project.

Dowc (6t ten puee Quoe Opses ok odow 51> [——
i A Qe 5 XX 020 S NGB G Y oo LEE X “ FoRTAL

T — DIy = )
| e Shomtes T

B. Add the INVT communication card to the Devices and networks view.
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In the Hardware catalog panel on the right, choose Other field devices >
PROFINET 10 > 1/0O > INVT > Frequency Inverter > ECTX149, and double click
the EC-TX109_1.0.0.0 icon or drag it to the view of Devices & networks. The
communication card is displayed as Not assigned.

Y Qe & Xt X 020 BB D Y Goioe LAE X L " FORTAL

Click the Not assigned option of EC-TX149_1.0.0.0, and select the 10 controller
PLC_1.PROFINET interface_1. In the network view, the CPU and INVT
PROFINET have been connected to the same PROFINET sub network.

A [ ——
S A et 8 X X 0 LB BT Y oo S oot B " ORIAL_

B S B en % W (0]

[ e s s DI 2 & [

202506 (V1.0) 25



EC-TX149 Industrial Ethernet Communication Card PROFINET protocol

C. Add INVT I/O sub modules to the project.

Double click the EC-TX149_1.0.0.0 icon in the Devices & networks view to
enter the INVT device view interface.

Toaty lteyated utomain

Towe 0 yen e Onioe Gom Dow nsenteb
DD B e S e W BE X “ FORTAL

i Hmep 3 X X e

DN — DS - e (¢ 3 >
L5 oot e Sreperies [uite 02 buoone ] 5 Tiiomton

On the right, choose Hardware catalog > Module, or double-click or drag the
32 Byte IN/OUT module to the empty area in the Device view, as shown in the
following figure. Then the 32 Byte IN/JOUT module has been added to the
project.

L o e (v O Dok e e
prry—
I S et 3 X W X O i “ s PORTAL

AT T o o e T

Trorerier et D[Uopmes ]

> itermaton

D. Set S7-1215C and INVT PROFINET basic parameters.
a) Set PLC S7-1215C parameters.
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Double-click Devices & networks to enter the Devices & networks
interface.

Double click the PLC S7-1215C icon in the Devices & networks view to
enter the PLC device view interface.

Double click the network interface position in the PLC icon to enter the
PLC device PROFINET interface_1 property editing interface. See the
following figure.

Click General, choose Ethernet Address, and set the PLC address and
name (taking 192.168.0.1 and PLC1215C for example).

The following figure shows the operation procedure.

Lot yeu en Goe oprs
sovpe 5 X e X B

Totaty Integated Avomation
it FORTAL

b) Set INVT PROFINET communication card parameters.

Double-click Devices & networks to enter the Devices & networks
interface.

Double click the EC-TX149_1.0.0.0 icon to enter the communication
card device view.

Double click the network interface position of the INVT PROFINET
communication card icon to enter the PROFINET interface editing
interface.

Click the General tab, and choose PROFINET interface [X1] > Ethernet
addresses. Set the parameters of the INVT PROFINET communication
card according to the parameters shown in the figure, that is, the IP
address and device name of the communication card (using IP

202506 (V1.0)
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192.168.0.2 and name INVT1 as an example).

The following figure shows the operation procedure.

o g ven
5 2 snepe

Totty ntegatd Asomaton
® x e PORTAL

L T P

AR T T

mormer

®

2.5.5 Assigning a device name for the 10 device (INVT communication card)

After the CPU and INVT PROFINET communication card are successfully connected
to the computer through a network cable: @ Click Online access on the left. @ Find
the network card corresponding to the computer connected to the PLC and
communication card. @ Double click Update accessible devices and wait for TIA
PORTAL to respond.

P ———
“ s/ine PORTAL

g8
8l |§
i
H
H
i
ool

FTER = o wrio ]

<G ime

P o

[Sroperies Tnlo 18 Dagronics > Timory
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After the TIA PORTAL responds, the PLC and IVNT communication cards will be
displayed as the accessible devices. See the following figure.

On all displayed devices, find the INVT communication card device and click it, for
example, the device ectx149 in the figure.

# Note: If the communication card is used for the first time, only the default device
name can be found.

@ Double click Online and Diagnostics to enter online diagnostics mode.
@ Choose Functions > Assign PROFINET device name.

(@ Access the Assign PROFINET device name interface. Set the device name and
type, and click Assign name.

#Note: The PROFINET communication card name that is set online must be the
same as the PROFINET communication card name that is set during project
configuration. Otherwise, devices cannot communicate through PROFINET.

Totally Integrated Automation
90 S Xwux9ie: ANGHEG S 2 BmE x “ PORTAL

TNsvEEEEEEE

> Towtais view, Sroperier [einto % Disgnontics

2.5.6 Saving, compiling, and downloading

After completing the entire project configuration, download the configuration data
to the PLC S7-1215C.
@ Click Save project to save the entire project.

@ Right-click PLC_1 [CPU 1215C AC/DC/Rly], and then choose Compile >
Hardware and software (change only) to compile the project.
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® Click the icon of download to device to download the project configuration to the

PLC.

Goofiine | M IB % = 1]

[#

v 3 Projectt
W Add new device.
Device: & networks (]
= a1 [CRuT215CADCRN |2) cruise
= ‘Change device
¥ Online & i

» g Frogramb  Open
5 echrolog]  OPen nnewediar

) nerale] | CPemBoPLCaSpe.  F7
» arcng: (X

» [ LC data | 55 Copy anc
» (o vatch and | =

» () Onlne bac| 3¢ pelete oel
»Greces | pename "

» i orcuAcol
- & Go o topology view

£h Go o network

» [, Device pro
55§ program n|

[Compie

Backup fom oniine device.
 Goonine cutek

@ Online & diagrostics

» [ Lenguages 5

BT
ECTX149.1.000

<) D veltons | [ %8 W EH[

In the download dialog box, search for the connected PLC device as shown in the

following figure.

@ Select PN/IE_1 from the Connection to interface/subnet drop-down list box.

@ Click Start search at the lower right corner to start scanning for PLC devices in

the network.
T TE ToveToa s S

Confgured sccess nodes of 'PLC_1"

Device Device type St

e cPur2IsCATD.. 1X1
Tipe ofthe PG interace:
PaPCinterice:
Connection o nterfacelzubnet:
Select target device:

Device Deiice ype

Onlinestows nformation

nteroce type
FE

Subner
PiE_1

Imerfacetype  Addresz
P 19216801

e ]

[Show all compatible devices =

Address device

Aeces: addrezs =

e e e O]

[ concel |

X
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After the search is completed, the PLC S7-1215C connected to the computer will be
displayed in the Show all compatible devices list, as shown in the following figure.
(@ Select the target PLC in the following figure.

@ Click Download to download the configuration information and PLC program to
the selected PLC.

Configured access nodes of "PLC_1"
Device Device type slot Interface type  Address Subnet
PLC1 CPU1215CDCID... 1X1 PNIE 19216801
Type ofthe PGIFC interface:  [@_PNIE ~]
PGIPCinterface: I Resltek PCle GbE Family Controller ~] ©[d)
Direct st clot [-1®
[-1®
Select target device: @ | Show all compatible devices 52
Device. Device type Interface type Address Torget device
[CPUcommon CPU 1215CDCD... PNIIE 192.168. CPUcommon
= = PNIE Access address, =
["]FlashLeD
Startsearch
Online status information: "] Display only error messages
£ Connection established to the device with address 192.168.0.1 A
€ Scan completed. 1 compatible devices of 2 accessible devices found.
Scan and information retrieval completed. (=]
17 Retrieving device information v

2.5.7 Monitoring VFD parameters

Choose Watch and force tables > Add new watch table in the project tree on the
left.
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Tott Inegated Automatan
e FORTAL

STt

iz

> Toeatsvew. [Sroperies Tuilo [5Dumenics |

Create target watch variables—PZD, PKW, CW and SW variables of the VFD in the
newly created Watch table_1 table.

e ge——— [Ere—
3 Qe & €% % OE “ AL

B o w[Uo
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B < 5

Eome [oowmen [amoms oo

After creating the monitoring variables, click Watch all or Modify value in the
monitoring table to monitor values or modify values, thereby achieving the goal of
monitoring the VFD parameters through the PLC.
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3 EtherNet IP protocol

3.1 Overview

The communication card using this protocol is defined as an EtherNet IP slave,
which can be used on VFDs that support EtherNet IP communication.

3.2 Product features
3.2.1 Supported functions

Supports the EtherNet IP protocol to serve as an EtherNet IP slave.

Supports ODVA standards and DLR ring protocol. When configured with a slave
EDS configuration file, it can communicate with Rockwell PLC and other master
devices.

® Equipped with two EtherNet IP ports, supporting 10/100M half/full duplex
operating.

Applicable to linear, star, and ring network topologies.

Enables basic operations on VFDs, such as reading and writing process values,
reading status values, and reading/writing function codes. This communication
card supports up to 32 10s.

3.2.2 Supported communication types

EtherNet IP uses the same application layer protocol CIP as DeviceNet and
ControlNet. Therefore, they share the same object library and consistent industry
standards, ensuring good compatibility.

CIP uses the User Datagram Protocol/Internet Protocol (UDP/IP) for connectionless
control and information transmission, and the Transmission Control
Protocol/Internet Protocol (TCP/IP) for connection-based transmission over
Ethernet. It allows the transmission of both explicit and implicit messages. Implicit
messages, which involve time-critical control information, are transmitted using
UDP/IP. Explicit messages, which do not have strict time requirements and involve
point-to-point information, are transmitted using TCP/IP. Explicit messages are
used for configuring, downloading, and troubleshooting; implicit messages are used
for real-time 1/O data transmission.

3.2.3 Status indicator

The EtherNet IP communication card provides four indicators to indicate its states.
For details, see Table 3-1.
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Table 3-1 Indicator description

Indicator | Color Definition Function
The communication between the
communication card and the PLC is
Steady on . .
online, and data exchange is
allowed.
RUN | Green | Blinking (On: 500ms; Off. |/\°normal setting of the IP address
500ms) for either the communication card
orthe PLC.
The communication between the
Steady off communication card and PLC is not
in Online state.
The communication card is in the
Steady on process of handshaking with the
VFD.
The communication card and VFD
communicate normally.
#Note: After the handshaking is
L/AIN Green Blinking (On: 500ms; Off: |completed, it should blink
(HOST) 500ms) regardless of whether there is data
transmission between the
communication card and the main
control board.
The communication card is in the
Steady off initialization or parameter
configuration phase.
Blinking (On: 500ms; Off: The data.upd.ate between the.
communication card and main
500ms) R
control board is normal.
L/AOUT
(DATA) Green No data update or abnormal
update between the
Steady off - .
communication card and main
control board.
Failed to set up data
Steady on communication between the
ERR Red _ communication card and PLC.
Blinking (On: 500ms; Off: " .
Incorrect PLC configuration.
500ms)
Blinking (On: 250ms; Off: |The communication card failed to

202506 (V1.0)
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Indicator | Color Definition Function
250ms) send data to the PLC.
Blinking (On: 125ms; Off: The conn‘ectl.on between the
communication card and PLC
125ms) R
timed out.
Steady off No fault

3.3 Electrical connection

The EtherNet IP communication card adopts standard RJ45 interfaces, which can be
used in a linear network topology, star network topology, or ring network topology.
The electrical connections are shown in Figure 3-1, Figure 3-2, and Figure 3-3.

Use CATS5, CAT5e, and CAT6 network cables for electrical wiring. When the
communication distance is greater than 50m, use high-quality network cables that
meet the high-quality standards.

Figure 3-1 Linear network topology electrical connection

Slave device 1 Slave device 2 Slave device n
Master
device
(PLC)

CN2 CN1 CN2 CN1 CN2 CN1

Figure 3-2 Star network topology electrical connection

Slave device 1 Slave device 2 Slave device n
Master
device
(PLC)

CN2 ‘ ‘ CN1 CN2 CN1 CN2 ‘ ‘ CN1

Switch

#Note: For the star network topology, you need to prepare switches.
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Figure 3-3 Ring network topology electrical connection

Slave device 1 Slave device 2 Slave device n
Master
device
(PLC)

CN2 CN1 CN2 CN1 CN2 CN1

3.4 Communication

3.4.1 Communication settings
The communication card can only be used as an EtherNet IP slave, and VFD function
codes should to be set before communication. The procedure is as follows:
1. Set the communication card IP address and subnet mask.
The factory IP address and subnet mask of each communication card are

192.168.0.20 and 255.255.255.0 respectively, which can be changed to a network
segment address according to the actual requirements.

2. Set the control method.

To control the VFD through EtherNet IP communication, set the control mode to
EtherNet IP communication control. To be specific, set P00.01=2 and P00.02=3,
which will implement the control of VFD start and stop. In short, if a value needs to
be set through EtherNet IP communication, the corresponding function code should
be modified to EtherNet IP communication control. For related function codes, see
Appendix B Related function codes.

#Note: After steps 1 and 2 are implemented properly, the communication card can
communicate properly. If a VFD needs to be controlled, related function nodes must
be set and the control mode is EtherNet IP communication.

3.4.2 Message format

The TCP communication message is shown in Table 3-2.

Table 3-2 TCP communication message

Header of MAC| Header of IP | Header of TCP . .
Valid data Trailer
layer layer layer
14 bytes 20 bytes 20 bytes 0-1488 bytes 4 bytes
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The UDP communication message is shown in Table 3-3.

Table 3-3 UDP communication message

Header of MAC| Header of IP | Header of UDP Valid data Trailer
layer layer layer
14 bytes 20 bytes 20 bytes 0-1488 bytes 4 bytes

3.4.3 Communication

The EtherNet IP communication card supports 16-word input/output. Figure3-4
shows the message format for transmitting data with the VFD.

Figure3-4 Message structure

Parameter Process data
< identification > Fixed PZD >
¢ et +——— Distribufable zone ————>
| P ‘oozl prosl |
| | | CW PZD2| PZD3| .. | PzZD12
PKW1 i PKW2 i PKW3 i PKW4 | g | PZDZi PZD3 i i PZD12
I

Through the preceding 32 10s, you can set the reference parameters, monitor status
values, send control commands and monitor operation status of the VFD, and read
and write VFD function parameters.

Parameter zone:

PKW1—Parameter identification

PKW2—Array index number

PKW3—Parameter value 1

PKW4—Parameter value 2

Process data:

CW—control word (from master to slave; see Table 3-4)
SW—status word (from slave to master; see Table 3-7)
PZD—Process data (user specified)

(When the process data is output from the master to a slave, it is a reference value;
and when the process data is input from a slave to the master, it is an actual value.)
PZD zone: The PZD zone in communication messages is designed for controlling and
monitoring VFDs. The master and slave always process the received PZD with the
highest priority. The processing of PZD takes priority over that of PKW, and the
master and slave always transmit the latest valid data on the interfaces.

Control word (CW) and status word (SW)
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Using CWs is the basic method of the fieldbus system to control the VFD. A CW is sent
from the fieldbus master to a VFD device. In this case, the adapter module functions
as a gateway. The VFD device responds to the bit code information of the CW and
feeds status information back to the master through an SW.

Reference value: The VFD device may receive control information through multiple
channels, including analog and digital input terminals, VFD control panel, and
communication modules (such as RS485 and CH-PAO1 adapter modules). To enable
the control on VFD devices through EtherNet IP, you need to set communication
cards as the controllers of the VFD devices.

Actual value: An actual value is a 16-bit word that includes information about VFD
device operation. The monitoring function is defined through VFD parameters. The
conversion scale of the integer transmitted to the master as the actual
value depends on the selected function. For details, see the related VFD
user manual.

Note: A VFD device always checks the bytes of a CW and reference value.
Task message (Master -> VFD)

Control word (CW): The first word in a PZD task message is the control word (CW) of
VFD.

When P14.71=0 (CW defined in decimal), Table 3-4 provides the descriptions for
Goodrive28 series VFD CWs in decimal.

Table 3-4 Goodrive28 series VFD CWs in decimal

Bit Name Value Description
1 FWD run
2 REV run
3 FWD jog
Communication-based 4 REVjog
0-7 5 Stop
control command
6 Coast to stop
7 Fault reset
8 Jog stop
9 Stop in emergency manner.
8 Enable read and write 1 Enable read and write (PKW1-PKW4)
. 0 Select motor 1
9-10 Motor group setting 1 Select motor 2
Control mode 0 No switchover
11 . . "
switchover selection 1 Enable the switchover between torque
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Bit Name Value Description
control/speed control
0 Disable the function for resetting power
12 Clear power consumption to zero
consumption quantity 1 Enable the function for resetting power
consumption to zero
13 Pre-excitation 0 Disable pre-exc'itat'ion
1 Enable pre-excitation
. 0 Disable DC braking
14 DC braking 1 Enable DC braking
0 Disable heartbeat
15 Heartbeat reference 1 Enable heartbeat

When P14.71=1 (CW defined in binary), Table 3-5 provides the descriptions for GD28
series VFD CWs in binary.

Table 3-5 Goodrive28 series VFD CWs in binary

Bit Name Description Priority
0 FWD run 0: Decelerate tostop  1: Run forward 1
1 REV run 0: Deceleratetostop  1:Run )

reversely
2 Fault reset 0:None 1:Fault reset 3
3 Coast to stop 0: None 1:Coast to stop 4
4 Forward jogging 0: None 1:Forward jogging 5
5 Reverse jogging 0: None 1:Reverse jogging 6
6 Jog stop 0: None 1:Stop jogging 7
7 - Reserved -
8 Enable(Pri:lealzsi write 0:None 1:Enable read and write -
9 - Reserved -
10 Stop in emergency 0:None 1:Emergency stop OZ.TC{p

manner. priority

11-15 - Reserved -

Reference value (REF): The second to twelfth words in a PZD task message are the
main settings (REF). The main frequency settings are provided by the main setting
signal source. Table 3-6 lists the settings of Goodrive28 series VFD for reference.
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Table 3-6 Settings of Goodrive28 series VFD

Functi Defau
on Word Value range it

code
Received [0-31

P23.02 PZD2  |0:Invalid 0

P23.03 Received |1: Set frequency (0—Fmax, unit: 0.01Hz) 0

} PZD3  |2:PID reference (-1000-1000, in which 1000
P23.04 Received |corresponds to 100.0%) 0
} PZD4 |3:PID feedback (-1000-1000, in which 1000 corresponds

Received [to 100.0%)

P23.05 "p7ps  |4: Torque setting (-3000-+3000, in which 1000 0
Received |corresponds to 100.0% of the motor rated current)

P23.06 pPzD6  |5: Setting of the upper limit of forward running 0
Received |frequency (0—Fmax, unit: 0.01Hz)

p23.07 pzD7 |6 Setting of the upper limit of reverse running 0
Received |frequency (0—Fmax, unit: 0.01Hz)

P23.08 pzD8  |7: Upper limit of the electromotive torque (0-3000, in 0
Received |Which 1000 corresponds to 100.0% of the motor rated

P23.09 pzD9  |current) 0
Received |8: Upper limit of braking torque (0-3000, in which 1000

P23.10 pzD10 |corresponds to 100.0% of the motor rated current) 0
Received |9: Virtualinput terminal command (0x000-0x7FF)

P23.11 pzp11 |10:Virtual output terminal command (0x000—-0x01F) 0
11: Voltage setting special for V/F separation (0-1000, in
which 1000 corresponds to 100.0% of the motor rated
voltage)

12: AO output setting 1 (01000, in which 1000
X corresponds to 100.0%)
P23.12 Received 13: AO output setting 2 (-1000-1000, in which 1000 0

PZD12 corresponds to 100.0%)
14-18: Reserved
19: Function parameter mapping (PZD2-PZD12
correspond to P14.49-P14.59)
20-31: Reserved

Response message (VFD -> Master)

Status word (SW): The first word in a PZD response message is the status word (SW)
of VFD. When P14.71=0(SW defined in decimal), the VFD SW definitions are as
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follows.
Table 3-7 Goodrive28 series VFD SWs in decimal
Bit Name Value Description
1 Running forward
2 Running reversely
0-7 Running status 3 VFD stop
4 VFD in fault
5 VED POFF status
8 Bus voltage established 0 Not ready for running
1 Ready to run
0 Feedback of motor 1
9-10 | Mot feedback
otorgroup feedbac 1 Feedback of motor 2
0 Asynchronous motor (AM)
1 Motor type feedback 1 Synchronous motor (SM)
1 Overload pre-alarm 0 No pre-alarm upon overload
feedback 1 Pre-alarm upon overload
0 Keypad-based control
13-14 Running mode 1 Terminal-based control
selection 2 Communication-based control
3 Reserved
15 Enable 0 No heartbeat feedback
1 Enable

When P14.71=1(SW defined in binary), the VFD SW definitions are as follows.
Table 3-8 Goodrive28 series VFD SWs in binary

Bit Name Description Priority
0 FWD run 0:No 1: Running forward 1
1 REV run 0:No 1: Running reversely 2
2 Stop 0: None  1:VFDin stopped state 3
3 Fault 0:None  1:VFDin fault 4
4 POFF 0:None  1:VFD in POFF state 5
5 Pre-exciting 0:None  1:VFD in pre-exciting state 6
6-15 - Reserved -

Actual value (ACT): The second to twelfth words in a PZD task packet are the main
settings. The main frequency settings are provided by the main actual value signal

source.
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Table 3-9 Actual status values of Goodrive28 series VFD

Function Word Value range Default

code
P23.13 SentPZD2 |0-32 0
P23.14 Sent PZD3 |0: Invalid 0
P23.15 Sent PZD4 |1: Running frequency (x100, Hz) 0
P23.16 Sent PZD5 |2: Set frequency (%100, Hz) 0
P23.17 | SentPzD6 |3:Bus voltage (x10,V) 0
P23.18 | SentPzD7 |4:Outputvoltage (x1,V) 0
P23.19 Sent PZD8 |5: Output current (X100, A) 0
P23.20 Sent PzD9 |6: Actual output torque (10, %) 0
P23.21 Sent PzD10 |7:Actual output power (10, %) 0
P23.22 | SentPzD11 |8: Rotation speed of running (x1, RPM) 0

9: Linear speed of running (X1, m/s)

10: Ramp reference frequency (%100, Hz)

11: Fault code

12: All input (x100, V)

13: Al2 input (x100, V)

14: A3 input (x100, V)

15: Reserved

16: HDI1 frequency value (x100, kHz)

17: Reserved
P23.23 | SentPZD12 |1 Torminal input state 0

19: Terminal output status

20: PID reference (%100, %)

21: PID feedback (%100, %)

22-26: Reserved

27: VFD status word 2

28-31: Reserved

32: Function parameter mapping (PZD2-PZD12

correspond to P14.60-P14.70)
PKW zone

PKW zone (parameter identification marks PKW1-value zone): PKW zone describes
treatment of parameter identification interface, PKW interface is a mechanism
which determine parameters transmission between two communication partners,
such as reading and writing parameter values.
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Figure 3-5 PKW zone

Parameter

~ identification (PKW) Process data
T T

i i i CW | PzD2!
PKW1 ! PKW2 | PKW3 | PKW4| SW | PZD2!
Request |

o. | Parameter
Response| address
No. |

: :
IParameter!
Ivalue errorl Parameter
1No Ty value

I

In the periodic communication, the PKW zone consists of four 16-bit words. The
following table lists the definition of each word.

First word PKW1 (16 bits)

Bit 15-Bit 00 | Task or response ID flag | 0-7
Second word PKW?2 (16 bits)
Bit 15-Bit 00 | Basic parameter address | 0-247

Third word PKW3 (16 bits)

Value (most significant word) of a parameter

or error code of the returned value 00

Bit 15-Bit 00

Fourth word PKW4 (16 bits)

Bit 15-Bit 00 | Value (least significant word) of a parameter | 0-65535

#Note: If the master requests the value of a parameter, the values in PKW3 and
PKW4 of the message that the master transmits to the VFD are no longer valid.

Task request and response: When transmitting data to a slave, the master uses a
request number, and the slave uses a response number to accept or reject the
request.

Table 3-10 Definitions of the task identification flag PKW1

Request (from master to slave) Response signal
Request Function Positive Negative
code acknowledgment/acknowledgment
0 No task. 0
1 Requesting the value of a parameter 1,2 3
Modifying a parameter value (one
2 word) [modifying the value only on 1 3,4
RAM]
Modifying a parameter value (two
3 words) [modifying the value only on 2 3,4
RAM]
4 Modifying a parameter value (one 1 3,4
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Request (from master to slave) Response signal
Request Function Positive Negative
code acknowledgment/acknowledgment

word) [modifying the value on both
RAM and EEPROM]

Modifying a parameter value (two
words) [modifying the value on both

2 3,4

RAM and EEPROM]

#Note: Request 3 "Modifying a parameter value (two words) [modifying the value
only on RAM]" and request 5 "Modifying a parameter value (two words) [modifying
the value on both RAM and EEPROM] are not supported currently.

Table 3-11 Definitions of the response identification flag PKW1

Response (from slave to master)
Response Function
code
0 No response
1 Transmitting the value of a parameter (one word)
2 Transmitting the value of a parameter (two words)
The task cannot be executed and one of the following error code is
returned:
1:Invalid command 6: Incorrect data frame
2: Invalid data address 7: Parameter read only
3 3: Invalid data value 8: Parameter cannot be modified in
4: Operation failure running
5: Incorrect password 9: Password protection
10:  Function code mapping
operation failure
4 Reserved

Mode specified by the standard ODVA protocol

The standard ODVA protocol specifies the data transmission format and defines the
control word/status word. Table 3-12 provides the message format for data
transmission with the VFD.

Table 3-12 Standard ODVA protocol specified transmission mode

No. |Input/Output Dat(;;::)gth Format (word)
2 70/20 4 CW1/SW1+Speed_ref/act
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No. |Input/Output Dat(;:::)gth Format (word)
3 71/21 4 CW2/SW2+Speed_ref/act
4 72/22 6 CW1/SW1+Speed_ref/act+Torque_ref/act
5 73/23 6 CW2/SW2+Speed_ref/act+Torque_ref/act]

See Table 3-13, Table 3-14, Table 3-15, and Table 3-16 for the definitions of CW1,

SW1, CW2, and SW2.

# Note: The ODVA protocol messages do not support P14.71=1 (in binary).
Table 3-13 Standard ODVA protocol specified CW1

Bit Name Value Description
0 FWD run disabled
0 FWD run 1 FWD run
1 Reserved - -
0 No function
2 Fault reset 1 Fault reset
3-15 Reserved - -

Table 3-14 Sta

ndard ODVA protocol specified SW1

Bit Name Value Description
0 No fault
0 Fault stat
auttstate 1 Fault occurred
1 Reserved - -
. 0 Notin FWD run
2 Running state 1 Run forward
3-15 Reserved - -

Table 3-15 Standard ODVA protocol specified CW2

Bit Name Value Description
0 FWD run disabled
0 FWD run 1 FWD run
0 REV run disabled
1 REV run 1 REV run
0 No function
2 Fault reset 1 Fault reset
3-4 Reserved - -
5 Control reference 0 Local control (keypad)
source 1 Remote control (EtherNet IP
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Bit Name Value Description
communication)
Frequency reference 0 Local control (keypad)
6 q Y Remote control (EtherNet IP
source 1 A
communication)
7-15 Reserved - -
Table 3-16 Standard ODVA protocol specified extended SW2
Bit Name Value Description
0 No fault
0 Fault 1 Fault occurred
Overload pre-alarm 0 No overload pre-alarm
1
feedback 1 Pre-alarm upon overload
0 Stop
2 Run status word 1 1 Run forward
3 Run status word 2 0 Stop
1 Run reversely
4 Bus voltage established 0 Ready to run -
1 Not ready for running
5 Control reference 0 Local control (keypad)
source 1 Remote control (non keypad)
6 Frequency/torque 0 Local control (keypad)
reference source 1 Remote control (non keypad)
0 Not reached
7 Reachi f
eaching reference 1 Reached
8-15 Reserved - -

INVT extended data modes based on ODVA protocol

Table 3-17 lists the transmission message format for communication with VFDs in
the four modes, based on the ODVA protocol and combined with the PZD process
data defined by INVT.

Table 3-17 INVT extended data modes based on ODVA protocol

No.|Input/Output Da::)l::)gth Format (word)
6 74/24 24 CW1/SW1+Speed_ref/act+Empty word+PZD4-12
7 75/25 24 CW2/SW2+Speed_ref/act+Empty word+PZD4-12
8 76/26 24 CW1/SW1+Speed_ref/act+Torque_ref/act+PZD4-12
9 T77/27 24 CW2/SW2+Speed_ref/act+Torque_ref/act+PZD4-12
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In the four modes, the definitions of control word and status word are consistent
with the "mode defined by the standard ODVA protocol", and PZD4-12 is consistent
with the "custom mode defined by INVT", which will not be described further here.

3.5 PLC communication example 1 (1769_L36ERMS)

The following example shows the configuration for using an EtherNet IP adapter
module to communicate with an Allen-Bradley PLC (model: 1769_L36ERMS) (based
on Studio 5000 software).

3.5.1 Creating a project

Use a printer cable or Ethernet cable to connect the computer and PLC, open the
)

software, and click New Project.

Rockwell Software”

Studio

Existing Project
Sample Project

From Upload
Recent Projects

& eos_restosts

Choose the correct PLC model, fill in the project name, click Next, and then click

@ Newproject 1 x
Project Types x 1769-L36ERMS Compact GuardLogix® 5370 Safety Controller
60350 themet SOVA 5
& oo 2 Compact GuardLogix8 5370 Safey Contolr -

T6-0RMS Compact GuardLogix® 5370 Safety €
17691336k ® 5370 Satety
760 L36ERMS & s370stey 1 |
TT63-TERMOS | Compact GuardLogix® 5370 Safety G
TIGSASTERMS  CompactGuardLogix® 5370 Safety 1 (
VGILIBERMS  Compact GuardLogix® 5370 Sfey _,\

Compact GuardLogix® 5380 Safety Controller

g 5370

Cccaion e g

T I T T =1 [

3.5.2 Importing the EDS file

The Electronic Data Sheet (EDS) file is used to specify the device properties of an
EtherNet IP client. The client identifies a device by product code, device type, and
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main version.

You can request the EDS file of the card from the supplier, or download it from our

website.

Website: www.invt.com, file name: EC-TX149_1.0.0.0.eds
Right click TOOLS and choose EDS Hardware Installation Tool.

@ Logix Designer - Ethemetip [1769-L36ERMS 31.11]
Fiek o ! o comaeanofe o Tumpoa s

=ox I pa e
25 offine 1. NoForces
‘ A7 O 0w

Favorites AGEOR Sarely ABme BT |

Gptons.
secury
sofety

()
=
Export

el e | a a9 EEE Y

> [rouaniah Tiovelogea Fieiiee PSR Seqiencer ExupmentPass R

B €05 Hardware nstalaton Tool

 etieciag cesonss 2000 < [
e —

4 ControlerEthemetP
© Controller Tags
Controler Fault Handler
Pover-Up Handier

4 O sefetyTaskc
> L SefetyProgram
Unscheduled
4/ Motion Groups
Ungrouped Ases
b i Assers
o Logical Mol
4 VO Confguration
4@
) 0] 1763-L36ERMS EthernetlP
4 5 Ethemet
5 1765-L36ERMS Ethemetl

Click Next.

otion

Monitor Equipment Phases
Plug-in Manager
Custom Tool:

[ contolrLash

»

s been deleted localy o b anather RSLogi 5000 sesson.

Staus: Deleted

‘Welcome to Rockvell Automation's £DS Wizard

westow || __cama
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Select the method shown in the following figure and click Next.

Rodewsl Automat x

Click Browse to select the EDS file you want to download, and then click Next.

[ ehecoss 10000ds

fio s

| <t | nomon- || o < Backo)| Nextw | _Cancel

Click Next to complete the installation.

<Back ® Cancel
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3.5.3 Creating a device object

On the left, choose 1/0 Configuration, right click Ethernet option, then right click
and choose New Module.

éhoose EC-TX149 and click Create.

Select Module Type

Catalog Nodule Discovery Favorites

Clear Filters Hide Filters

lodule Type Category Filters A Module Type Vendor Filters A

i Advanced Energy Industries, Inc
1P Notion Converter Dialight
aanuni cation o | Endresssauser o
Catalog usber  Description ~

FLOVSERVE IPS = 208/240
FLOVSERVE IPS - 600V
DACS Etherfiet/... Dialight EtherNiet/IP Adapter
DACS EtherNet/... Dialight EtherNet/IP Adapter, 2-Port
Drivelogix5750... 10/100 Mbps Bthernet Port on DriveLogix5730

Bl Plus Eloctronic Overload Relay Comunications Interface
E2L.. Flovserve 208¥ac/240Vac/328Vde
El41... Flovserve 400¥ac/480Vac/650Vdc

5. Flovserve 600Vac/810Vde
FA3600 Etherlle... EA3800 Ketvork Comect
o

Jic-Ti149 EC-TX149.1.0.0.0
EC-TX8090S EC-TXBO9U5_1..0.0. 0
Etherliot/IP Sof tLogi 5800 Etheret/IP

ETHERNET-ERIDGE  Cemeric Etherfiet/TP CIP Bridge
ETHERNET-MODULE  Generic Ethernet Nodule

EL... EtherNet/IP Panelviev
Generic Etherliot/IP Safoty Nodule

< >

578 of 578 Module Types Found Add to/havorites

[Close on Create Close| |Help
Fill in the module name, and set the module IP address, which needs to be
consistent with P24.37-P24.40 on the Goodrive28 VFD; otherwise communication
will fail.
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%1 New Module. x

e e T
o

- [ .

Desogtons [ OFpateNewor 1321681 =

O Host Name:

Medie Defnten

Revien: 2006

Bectonc Keying: - Comptbie Mode
Comectons:  Exchsie Owner

Sau: Coaing Gance o

Click Change in the preceding figure, and select the protocol type adopted by the
module; the 10 format of each type is different and needs to be correspondingly
selected, as shown in the following table. "Exclusive Owner" is used as an example
for explanation.

& Module Definition” ==
Revision 006 |5
Bictroric Keying: [ Compatible Module -
Carnections:
[ane = an
Exclusive Owner [out: T 16 7 il =X
[$utout | 16| P10

20170 Basic speed contri
21771 Extended speed
22772 Basic Speed and T
23773 Extended Speed ai
INVT 24774 Basic Speed

INVT 25/75 Basic Speed
INVT 26176 Basic Speed
INVT 27/77 Basic Speed
Input Only.

Listen Only Hep
Name Size Format
Exclusive Owner 16 INT
20/70 Basic speed control 2 INT
21/71 Extended speed control 2 INT
22/72 Basic Speed and Torque control 3 INT
23/73 Extended Speed and Torque control 3 INT
INVT 24/74 Basic Speed Control plus Drive Parameters 12 INT
INVT 25/75 Basic Speed Control plus Drive Parameters 12 INT
INVT 26/76 Basic Speed Control plus Drive Parameters 12 INT
INVT 27/77 Basic Speed Control plus Drive Parameters 12 INT
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EtherNet IP protocol

General"  Comection Modue nfo _ intemet Protocol  Port Configuation Network
Type: B Mod.

®

Vendor

Paret: Revision 1 o] [ onf
Logix Designer

These changes il cause module data types and properties to change.

Change module definition?

Data will be set to default values unless it can be recovered from the existing module properties.
Verify module properties before Applying changes.

i

= -
Revision: | T
]
=
e

After the module is successfully created, you can see and verify the device

vew s s (ehicesiviess

-y 17t A&«

Foxtand o el e o 0 =
T s ropotes s TR 2090

information under Ethernet under 1/0 Configuration on the left.
e

T ETOSETS1000
Veoke S et

e e
i OPrsetbanotc 1521681

i —
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3.5.4 Using RSLinx Classic
This software is used for the connection between the PC and PLC. Open the Rslinx
Classic software.

Al Apps Documents Web More ¥

Best match for apps

gQ,, RSLinx Classic
App
Apps
RSLinx Classic Launch Control Panel
RSLinx Classic Backup Restore Utility
Store

B RSLinx Classic - Search for apps in the Microsoft

Store

L Apps: RSLinx Classic
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Click the SI icon. Choose EtherNet/IP Driver, and click Add New... In the pop-up
Configure Drivers window, select Ethernet/IP Driver from the Available Driver
Types dropdown menu.

&) RSLinx Classic Gateway - o X
Fle Edit View Communications Station DDE/OPC Security Window Help

| 5| £13) @lle| ¥

Configure Drivers ?

Avaisble Diver Types
Close I
AddNew.. |
1784-U2DHP for DH+ devices Help

RS-232 DF1 devices

[Evenienip Diver

51 DH +/DH 485 devices Status
DF1 Poling Master Diiver Configut.
1784 PCICES) for ComrolNet devices Gles nigae

DF1 Slave Diiver
DH485 LIC devices Starup.

Virtual Backplane [SoftLoginS8us, USE]
ST N
Aante Soine v s Gt stp

Click Add New. In the pop-up Add New RSLinx Classic Driver window, click OK.

&) RSLinx Classic Gateway - o X
File Edit View Communications Station DDE/OPC Security Window Help

=] | =18 |lie| 2|

Configure Drivers

Avaieble Diiver Types:
’7 [Ethe etP Diiver

Configured Drivers

Add New RSLinx Classic Driver x|

Narme and Descripti
AB_VBP1  RU

- Configure
[ Startup.

[#B_ETHIP-1
i ———
Stog
Delete

Choose a riame for the new diiver
(15 characters masimur]
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In the pop-up Configure driver window, select the computer network card and click
OK.

w_Communications Station DDE/OPC Security Window _Help

i)

[ Configure driverrpg ETHIP2Z

Confi
=y EtherNet/IF Settings |

™
D @ Browss Local Subne (" Browse Remote Submnet

B ===

Vorkstation, INVTOUP-f
5 Linx Gateways, Ether
& AB_ETHIP-1, Ethernet|

[Deseription [ 10 Miress

| Cancel | _Apply | Help |

pressF1 [ Nowi[ [ty (o

3.5.5 Writing PLC programs

On the left, choose Tasks > MainTask > MainProgram > MainRoutine to enter the
program editing interface. Right clicking Parameters and Local Tag can create
global variables.

@ Logiconsaner- themess (76 Lsecvs 1131

Semls]valalo e R S 5 TN

e N e N e

DR e et blemk @k e e )

Coner o <o x[3 =

e Teg x
= Gt Cammcin Moo o Hore P e

= Conote e o ]
e = G ) ==
& Contolr o Ve S w8 == et

rande - =
P —

[

e [ =
[—
P
Modue Defirion pratos: W .|
o o =

[ —

Commctirs: excuehe Ouner = | PR &

s
011768 LGERMS et . =
4y Bt
5 7636 Eernt S (e <
X G =

O = —

(a1

S O e—
Er—

e P G
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Example: Create four variables.

interface.

@

Double click MainRoutine and write the following program in the program
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3.5.6 Host controller connection and program download
Choose OMMUNICATIONS > Who Active. In the pop-up interface, click the PLC
project under USB, and click Download.
#Note: The PLC position cannot be set to "RUN" at this time.

8 o e

In the pop-up dialog box, select the connected PLC, and click Download; wait for

the download to complete.
]

Download

Download offine project EthermetiP' to the controller.

1
Connected Controler

(] |
Name: SngleTest

@ Who Active (RSLinx Classic)

T — = Type: 1763-L35ERMS/A Compact GuardLog@ 5370
e _[B) Path usaiis
& Werkstation, ADMIN-2C [Ceoonee ] Serial Number: 60985028

s Line Gateways, Ethernet ® [ Searity: NoProtecton
L I

The controler is in Remote Run mode. The mode wil be changed to

[

€9 AB VEP-1, 1789-A17/A Virtual Chassis T Remote Program prior to dowrioad. I
4 USB 1. DANGER: The controler being dowrioaded o s the system tine
| @) 16, 1760-L36ERMS LOGIX5370 SAFETY, SingleTest | [ cose master. Servo axes in synchronized controllers, in this chassis or
] other chasss, may be turned of.
oo | g

[0}

DANGER: Unexpected hazardous motion of machinery may occur.

notloaded to the device during the downioad of the controler.

Setproectpatn Verfy these devices (drives, network devices, 3rd party products)

usslis
have been properly loaded before placing the controllerinto run
ode,

P
Pt Proect: <nane>

J Failure to load proper configuration could result in misaligned data
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After the download is complete, the host controller enters the online status, and you
can see the VFD feedback parameters on the program interface.

Choose Logic > Monitor Tags to monitor the real-time data sent by the PLC and
uploaded by the VFD.

THEHEE
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3.5.7 Setting the PLC IP address using Studio 5000 V31

Make sure the PLC is in REM or PROG mode, first click on 1769-L36ERMS at the
bottom left, enter the Controller Properties interface, then click Internet Protocol
to change the PLC IP address.
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01 1769-USERMS Ethernetp
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e

» EpLoLDwI)
» EpLOLDw)
» EpLOLDwS
» EpLOLDw

3.5.8 DLRring network configuration
1. Set up using Logix Designer.

Open the Studio 5000 software, and use Allen-Bradley CompactLogix PLC
equipped with ring networking capability. At least two GD28 EtherNet IP
communication cards are required. More GD28 EtherNet IP communication cards
can be added, but it is recommended to use up to 32 nodes on the DLR ring
network. The connection method is shown in the following figure.
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EtherNet IP protocol
PC Studio 5000

GD28

GD28
USB port ——

Ethernet IP card

Ethernet IP card

CN1 CN2 CN1 CN2
I T

PLC \—‘

CompactLogix

L36ERMS

e

Port 1

Port 2

#Note: The EDS file must be added.

g

Add the EtherNet IP communication cards in the Studio 5000.

The adding method is the same as the line or star connection method.

8 Logix esgner - BhermetP [1765-LI6ERMS 31111

FLE €D VW SEARCH LOG COMMUNCATIONS T0OLS WINOOW HELP
vew e I

Jo % b 06 s G
&

b toss 2 samtyubdes 0 =

Gl onmecten Madde Ho et Petoc

e ECTHUSECTXN9.1000

[E—p—

Ovsettwok: 1323681

©F A R )

e

Suin e

i

. Enable the PLC ring network monitor function.

Double click 1769-L36ERMS EtherNet IP under the 1/O Configuration folder, as
shown in the following figure.

Go to Controller Properties and select Network*, choose Enable Supervisor
Mode, and then click OK.
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®
[l cwcm

#Note: The ring network monitoring function be enabled only when the PLC is in
programming mode.

4. Return to Logix Designer and ensure that none of the communication cards are
experiencing the following faults.

{1 1769-L36ERMS EthernetIP
EC-TX149 EIP1
% EC-TX149 EIP2

5. Download the project to the PLC; make the PLC online and in the programming
mode.

3.6 PLC communication example 2 (NJ501-1400)

The following example shows the configuration for using an EtherNet IP adapter
module to communicate with an ORMON PLC (model: NJ501-1400) (based on the
Sysmac Studio software).

3.6.1 Hardware connection

NJ501-1400 is equipped with USB and EtherNet IP interfaces; the connection
between the host controller and PLC is done through the USB, with the EtherNet IP
port used as a communication connection method.

UsB EtherNet IP

PC PLC ecxiae  GD28
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3.6.2 Network Configurator software setting
3.6.2.1 Starting the Network Configurator software
Start the Network Configurator software in the following directory as an
administrator: g‘mj
C:\Program Files (x86)\OMRON\CX-One\Network Configurator\Program\NetConfigurator.exe
3.6.2.2 Uploading the EDS file
Choose EDS File > Install.

LitheNe_Tunkrown e heroetComnecion () R15-0._ 1521682505 1000M O Of e

Add the EDS file EC-TX149_1.0.0.0.eds, and click Open.

*
D&@ & @ |83 m
AN % A6
Otmenere
o 05 e x
oo [ 05 -4
Nome Oute madifies Foe
o [[TECTHI 10008 BT 1700 - S——
Vg < 2
oo [scmom 100000 ]
[ Frerctte. Boctunc s Srae o) v G
- {
el e [ R —
[ ———y
Deves Toe o
Proacttane: £CTX19.1000
B
Lithae/PTUninoun Contolr OVRON USS Dectline 1921682552 480M O Of.fne
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Click Yes.

Add devices NJ501-1400 and EC-TX149_1.0.0.0 to the EtherNet IP bus at the
following location. After completion, two devices will be displayed on the bus. The
default IP addresses are 192.168.250.1 and 192.168.250.2. Modify the Goodrive28
VFD function codes P24.37-P24.40 to 192.168.250.2.

Ll

CETIEEIE

e

3.6.2.3 Connection setting
Choose Option > Select Interface > NJ/NX Series USB Port.

202506 (V1.0) 64



EC-TX149 Industrial Ethernet Communication Card EtherNet IP protocol

- o
0 2 usajseii o
/e Seril Pt P Ur P
Ehemer7
- csjen ennp Ui
et
Irsall race Mod
pdot Devie Status sutomatcl, when it v comected on Netwerk
o x

05 e_Tock_Opion_ i
4@ 5 me X EKmm

fllovmiua®
Cevenerns

i e ot
1 L

Reade UithaNe19 iknown Gorrlir OMRON USh Dvedlins #5 1921682552 460W O Offine o

202506 (V1.0) 65



EC-TX149 Industrial Ethernet Communication Card EtherNet IP protocol

Choose Backplane >0 NJ501-1400 > TCP:2, and then click OK.

Sendy Lheret/? Trinow  Contoler OMRON USS irectine 231521682501 400M @ Offie o

Choose Use the existing network, select EtherNet/IP_1, and click OK. PLC
connection is successful.

Resdy Uitheeu's_ Tanksown_Controler OMRON USE Diectine #3_132.168250.1 4200 O Off i o
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After the connection is successful, the blue indicator above the PLC device icon will
turn on. Choose the PLC, click the icon for Device Property. On the Controller
Information tab in the pop-up interface, you can switch between the Program and
Run states for the PLC.

5

DEE =8/u
X9 9@ eev0

esdy LébherNep TEierel_Coneoler OMRON USS Diectie #3 1921682501 480N @ On-oe o

3.6.2.4 Changing the IP address

Right click the device icon, and choose Change Node Address to change the PLC IP
address.

[Er— ebarNellp Trknewn Corraler OMRON USE Dcline 51621662552 460M @ Ofioe o
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oy

sty LihecNeutP Tnknoun  Corrller OMRON USB ivctios #5._192.168.5.2 480M O Offdne om

3.6.3 Configuring Sysmac Studio software

3.6.3.1 Creating a project

Double click the icon to open the software. Choose New Project, enter the
St

project name, select the device type, and click Create.

123 Project Properties
Project

St

51 Select Device

M Open n Emulation Mode.
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After the creating, enter the following interface, right-click the device icon, and
choose Rename to change the device name (it can also remain unchanged).

3.6.3.2 Connection setting

Choose Controller > Communications Setup.
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Choose USB Direct connection via USB, and click USB Communications Test. The
status bar displays Test OK. Click OK.

e e T

aleescxmnnaa

3.6.3.3 Setting data tags

On the left, choose Programming > Data > Global Variables, and add global
variables according to actual needs. Note that Data Type is WORD and Network
Publish is Input or Output.

In this example, the "ODVA Basic speed control assembly" transmission mode is
used to create four global variables.
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In the top menu bar, choose Tools > EtherNet/IP Connection Settings.
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Right click he blank area under Tag Set, and choose Create New Tag Set.

Enter the tag set name as INPUT, right click the tag set and choose Create New Tag,
and add input global variables to the tag set INPUT. Pay attention to the order of
data arrangement.

oo
- T
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3.6.4 Importing or exporting data tags
3.6.4.1 Exporting data tags from Sysmac Studio

After data tags are set, click Export to export the data tags to the local and save as
EtherNet IP.csv.

3.6.4.2 Importing data tags to the Network Configurator

In the Network Configurator software, double click the PLC device icon, click
To/From File in the lower right corner, and choose Import from File...

x

[—
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Select the EtherNet IP.csv file exported from Sysmac Studio, and click Open.
e
E g
Eaa mwnd e Jesea

e === =

[ i

XEMBT: | CSV Format File (csv) I
e | =] =

3.6.4.3 Connection corresponding data tags

Choose device 192.168.250.2 under the Connections tab and click the

down
button.
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Double click the device 192.168.250.2, set the data input and output tags, and click

Regist.

152168250,

TGO R

3.6.5 PLC program downloading and online monitoring
3.6.5.1 Downloading from Sysamc Studio

Click the online button.

Been

202506 (V1.0)
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Click the synchronization button.
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Click Yes.

At this time, there are two green lights under Controller Status in the bottom right
corner. Click Close.
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3.6.5.2 Downloading from Network Configurator

Click on the Download to Device icon.

x b
)
Click the Download to Network icon. Click Yes.
S J;\;
@ Etheriei 1
m
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3.6.5.3 Online monitoring on Sysamc Studio

Choose Controller > Mode (or Run) to switch the PLC to the Run mode, then click
Yes.

Mo vollr 0 Syumac St (6451) o x
reme——

B _aonvede_cuiss

Choose View > Watch Tab Page.

ser_ B Conroler_Simiaion oo Yot
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Enter the variable name in the Watch window to monitor the variable value; you can
change the variable value in real time in the Modify column.
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Right click the PLC and choose Monitor.

f

View Target Node Status under Status. The status is displayed in blue
communication is successful, and in red if communication fails.
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4 EtherCAT protocol

4.1 Overview

The communication card using this protocol is defined as an EtherCAT slave, which
can be used on VFDs that support EtherCAT communication.

4.2 Product features

4.2.1 Supported functions

Supports the CiA301 and CiA402 CoE protocols. Configured with a slave XML
configuration file, it can communicate with Beckhoff PLC, INVT controllers, and
other master devices.

Automatic network address configuration
Equipped with two RJ45 ports, designated for IN and OUT directions.

Applicable to linear, star, and ring network topologies.

4.2.2 Supported services

PDO service

SDO service

Use of SDO to read and write VFD function codes
Manufacturer-defined object dictionary

Two types of process objects for VFD reading and writing:

< PDO: A real-time, cyclic data transmission mechanism used for fast
exchange of process variables such as speed, torque, and current. Data is
transmitted through predefined mapping relationships without requiring
additional communication command configuration.

< SDO: Used for non-cyclic, point-to-point parameter read/write. By
accessing specific indexes and subindexes in the object dictionary (OD), it
allows reading and writing of manufacturer-defined objects, such as fault
codes and advanced parameters.

Supported EtherCAT synchronization cycles

Table 4-1 Supported EtherCAT synchronization cycles

Item Supported specification

Synchronization cycle

Ims
2ms
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4.2.3 Status indicator

The EtherCAT communication card provides four indicators to indicate its states, as
shown in Figure 4-1. Table 4-2 provides the indicator definitions.

Figure 4-1Status indicator positions

RUN ‘ ERR
O O
O @)

L/AIN ‘ L/A OUT

Table 4-2 Status indicator definitions

Indicator| Color Definition Function
Steady on In OP state.

Blinking (On: 200ms; Off: 200ms) |In PreOP state.

RUN Green | Single flash (on for 200ms, off

In SafeOP state.

for 1s)
Steady off In Init state.
IN Link established, without data
Steady on

transmission.

IN Link established, with data
transmission.

Steady off IN LINK not established.

OUT Link established, without data
transmission.

L/AIN | Green Blinking (On: 50ms; Off: 50ms)

Steady on

L/AOUT | Green OUT Link established, with data

Blinking (On: 50ms; Off: 50ms) L
transmission.

Steady off OUT LINK not established.
Steady on The OP fault occurred.

Blinking (On: 200ms; Off: 200ms) |The Init/Preop fault occurred.

ERR Red Single flash (on for 200ms, off
for 1s)

Steady off No fault

The Safeop fault occurred.

4.3 Electrical connection

An EtherCAT network often consists of a master (such as PLC) and multiple slaves
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(such as drives or fieldbus expansion terminals). Each EtherCAT slave has two
standard Ethernet interfaces. Figure 4-2, Figure 4-3, and Figure 4-4 show the
electrical connections.

Figure 4-2 Linear network topology electrical connection

Slave device 1 Slave device 2 Slave device n
Master
device
(PLC)

CN2 CN1 CN2 CN1 “7 “7 CN2 CN1

Figure 4-3 Star network topology electrical connection

Slave device 1 Slave device 2 Slave device n
Master
device
(PLC)

CN2 CN1 CN2 CN1 CN2 CN1

Switch

#Note: For the star network topology, you need to prepare EtherCAT switches.

Figure 4-4 Ring network topology electrical connection

Slave device 1 Slave device 2 Slave device n

CN2 CN1 CN2 CN1 “7 “7 CN2 CN1

Master
device
(PLC)
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4.4 Communication
4.4.1 CANopen over EtherCAT reference model

Figure 4-5 CoE reference model

GD28 application ‘

I

EtherCAT ‘ Object dictionary (OD) ‘
state
machine ‘ ) | [ Ppomapping |
‘ Register ‘ ‘ Mail box ‘ ‘ Process data ‘

EtherCAT data link layer

‘ EtherCAT physical layer ‘

The EtherCAT (CoE) network reference model consists of two parts: the data link
layer and the application layer. The data link layer is mainly responsible for the
EtherCAT communication protocol, and the application layer embeds the CANopen
Drive Profile (DS402) communication protocol. The object dictionary in CoE includes
parameters, application data, and PDO mapping configuration information.

Process data objects (PDO) are composed of mappable objects from the object
dictionary, and the content of PDO data is defined by PDO mappings. The reading
and writing of PDO data is periodic and does not require searching for the object
dictionary, while email communication (SDO) is non-periodic communication and
requires searching for the object dictionary when reading and writing.

# Note: In order to correctly parse SDO and PDO data on the EtherCAT data link
layer, it is necessary to configure the FMMU and Sync Manager. See the following

table.

Table 4-3 EtherCAT Sync Manager configuration
Sync Manager Configuration Size Start address
Sync Manager 0 | Assigned to receive SDO | 512 bytes 0x1000
Sync Manager 1 Assigned to send SDO 512 bytes 0x1400
Sync Manager2 | Assigned to receive PDO | 128 bytes 0x1800
Sync Manager 3 Assigned to send PDO 128 bytes 0x1C00
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4.4.2 EtherCAT slave site information

The EtherCAT slave information file (XML file) is used for the master to read, in order
to construct the configuration between the master and slave. The XML file contains
the information necessary for EtherCAT communication settings.

4.4.3 EtherCAT state machine

The EtherCAT state machine is used to describe the states of the slave application
and state transitions. State change requests are typically initiated by the master,
with responses from the slave. The specific state transition method is as shown in
the following figure.

Figure 4-6 EtherCAT state machine flowchart

Init

Sl
[e]]

oP Safe - Op

| o |

Table 4-4 EtherCAT state machine description

State

Description

Init

SDO communication is unavailable; PDO communication is
unavailable.

Init to Pre-Op

The master configures the data link layer address and
synchronization ~management (SM) channel for SDO
communication. The master initializes the distributed clock
(DC) synchronization information. The master requests a
transition to the Pre-Op state.

The master configures the application layer control register.
The slave checks whether the mailbox has been properly
initialized.

Pre-Op

SDO communication is available; PDO communication is
unavailable.

Pre-Op to Safe-Op

The master configures the synchronization management (SM)
channel and FMMU channel for PDO communication. The
master  configures PDO  mappings  through  SDO
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88



EC-TX149 Industrial Ethernet Communication Card EtherCAT

State Description

communication. The master requests a transition to the
Safe-Op state. The slave checks whether the PDOs and
distributed clocks (DCs) are correctly configured.

SDO  communication is  available; PDO  receiving|
Safe-Op communication is available; PDO sending communication is
unavailable, in Safe state.

Safe-Op to Op  |The master requests to switch to the Op state.

SDO communication is available; PDO communication is
available.

Op

4.4.4 PDO process data mapping

The process data of an EtherCAT slave is composed of synchronization manager
channel objects. Each synchronization manager channel object describes the
consistency area of the EtherCAT process data and contains multiple process data
objects. EtherCAT slaves with application control functions should support PDO
mapping and the reading of SM PDOs Assign objects.

The master can select the required objects for PDO mapping from the object
dictionary. PDO mapping configuration is located in the object dictionary within the
1600h to 1603h range for RxPDOs (Receive PDOs) and the 1A00h to 1A03h range for
TxPDOs (Transmit PDOs). Figure 4-7 shows the PDO mapping method.
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Figure 4-7 PDO mapping method

Object dictionary

6064 indicates index

Index Ir?tljlebx c?)tr)\Jticrft 00h indicates subindex
\ 20h indicates parameter bit length
1A00h| © 0x03 | I
/
1A00h| 1 | 0x60410010 /
1A00h| 2 | Ox60640020 [ —
|
1A00h| 3 | 0x60B90010 \\\
Sub oD, o Object| Object] Obj
ul ject " } ject| Object| Object
Index index content Bits ‘ 1A00h(PDO-1) ‘ B E S
6040h| 0 | ObjectA |10h /‘ f T
|
6041h| 0 ObjectB |10h|— / |
|
6042h| 0 ObjectC  |10h |
/
6060h| 0 ObjectD | 8h /
6064h| 0 ObjectE  |20h|———
60D8h| 0 ObjectF |10h
— ——
60B9 | 0 ObjectG  [10h | ———

In addition to mapping the PDO objects, the exchange of EtherCAT process data also
requires assigning the PDOs to the Sync Manager channels. The relationship
between PDOs and SM channels is established through SM PDO assigned objects
(1C12h and 1C13h). Figure 4-8 shows the method for mapping between PDOs and
Sync Managers.
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Figure 4-8 Mapping between PDOs and Sync Managers

Object dictionary

Index Sub Object content |———
index

1C13h 0 0x02 \

c3h | 1 0x1A00 \

1C13h 2 0x1A01

‘ 1C13h ‘ PDO,I‘ PDO_2 ‘

f f
/ /
Index Object content /
1A00h PDO_1 —

1A01h PDO_2 —
1A02h PDO_3
1A03h PDO_4

Default PDO mapping (Position, Velocity, Torque, Torque limit, Touch probe):

Touch
RXPDO Control | Target | Target | Target | Max. | Mode of | Profile P(:sge
(0x1600) word  |Position|Velocity | Torque | Torque |Operation|velocity Function
(0x6040) |(0x607A)|(0X60FF)|(0x6071)|(0x6072)| (0x6060) |(0x6081)
(0x60B8)
r -
Status Position| Speed | Torque nOII;?:(V)Ir Mode of Error Touch
TxPDO Actual | Actual | Actual |"® Operation Probe
word Actual . Code
(0x1A00) (0x6041) Value | Value | Value value Display (0x603F) Value
(0x6064)|(0x606C)|(0x6077) (Ox60F4) (0x6061) (0x60BA)

4.4.5 Network synchronization based on distributed clocks

The Distributed Clock (DC) function ensures that all EtherCAT devices share a unified
system time, thus enabling synchronized execution of device tasks. In the EtherCAT
network, the first slave with the DC function, has its clock selected as the reference

clock of the network, and the rest slaves and masters synchronize with this
reference clock.

Free-Run mode: The servo drive's run cycle is independent of the master's
communication cycle, allowing for independent run.

DC mode: The servo drive achieves synchronization operations through the Sync0
events sent by the master.
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4.5 CiA402 device profile

The master controls the drive through control word (0x6040), and reads status word
(0x6041) to obtain the actual status of the drive. The servo drive achieves motor
control internally based on the control instructions from the master.

4.5.1 CANopen over EtherCAT state machine
Figure 4-9 CANopen over EtherCAT state machine

Power Fault

Disabled 1
;
0 Fault Reaction
Active
Not Ready to 14
Switch On |
1

! Fault
v
*{ Switch On Disabled 15
2 7
Ready to
Switch On

Power ‘ 12

Enabled | 8| g itch on L
4 5
Operation 11 Quick Stop
Enable | T — Active

State Description

Not Ready to Switch On|The drive is in the initialization process.
Switch On Disabled |Drive initialization is completed.

The drive is waiting to enter the Switch On state, and the
motor is not excited.
Switched On The drive is ready, and the main circuit power is normal.
The drive is enabled and it controls the motor in
accordance with the control mode.
Quick Stop Active | The drive stops according to the set mode.
The drive detects that an alarm has occurred, and stops
according to the set mode, while the motor still has

Ready to Switch On

Operation Enable

Fault Reaction Active
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State Description

excitation signal.

The drive is in a fault state and the motor has no excitation
signal.

Fault

The control word 6040h includes the following content:

®  Bits for state control

®  Bits related to control mode

®  Bits defined by manufacturer

The detailed description of each bit of 6040h is as follows.

15 11| 10 9 8 7 6 4 3 2 1 0
Factory Fault |Operation| Servo | Quick SWItC.h Servo
defined Reserved | Reserved reset mode | running| stop on main being
circuit | ready
0 0 [0) M 0] M M M M
MSB LSB
Bits 0-3 and bit 7 (bits for state control):
Bit of the control word
Command Fault Enable | Quick | Enable . Transitions
: Switch on
reset |operation| stop | voltage
Shutdown 0 X 1 1 0 2,6,8
Switch on 0 1 1 1 3
Switch on 0 1 1 1 1 3
Disable voltage 0 X X 0 X 7,9,10,12
Quick stop 0 X 0 1 X 7,10,11
Disable operation 0 0 1 1 1 5
Enable operation 0 1 1 1 1 4,16
Fault reset 0-1 X X X X 15
Bits 4,5, 6, and 8 (bits related to control mode):
Bit Operation mode
Profile position mode | Profile velocity mode Homing mode
4 New set-point Reserved Homing operation start
5 Change set immediately Reserved Reserved
6 Rel Reserved Reserved
8 Halt Halt Halt
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#Note: In the Profile position mode, when bit4=New set-point, a new position can
be triggered.

When the control word is set to 0xOF, the drive is enabled; otherwise, the drive stops.
If a fault occurs, a reset command is issued when bit 7 in the control word is set to 1.

The status word 6041h includes the following content:
® Drive's present status bit

®  Status bits related to control mode

®  Status bits defined by manufacturer

The detailed description of each bit of 6041h is as follows.

Bit Description M/0
0 Ready to switch on M
1 Switched on M
2 Operation enabled M
3 fault M
4 Voltage enable M
5 Quick stop M
6 Switch on disabled M
7 Warning 0]
8 Manufacture specific 0
9 Remote M
10 Target reached M
11 Internal limit active M
12-13 - -
14-15 Manufacturer specific 0
Bits 0-3, 5, and 6:
Value(binary) State
XXXX XXXX X0xx 0000 Not ready to switch on
XXXX XXXX X1xx 0000 Switch on disabled
XXXX XXXX X01x 0001 Ready to switch on
XXXX XXXX X01x 0011 Switched on
XXXX XXXX X01x 0111 Operation enabled
XXXX XXXX X00x 0111 Quick stop active
XXXX XXXX XOxx 1111 Fault reaction active
XXXX XXXX XOxx 1000 Fault
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Bit 4: Voltage enable, when this bit is set to 1, it indicates that the main circuit power
supply is normal.

Bit9: Remote, when this bit is 1, it indicates that the slave is in OP state, and the
master can control the drive through PDO.

Bit 10: Target reached.

Mode 1 and mode 8: After the present positioning is completed, set it to 1 for
keeping. If the positioning is restarted, clear it to 0.

Mode 6: Set it to 1 after homing is completed; set it to 0 if homing is not completed.

Mode 2: Set it to 1 when the ramp reference frequency reaches the set frequency
and the control word's bit 4, bit 5, and bit 6 are all set to 1; otherwise, set it to 0.

Other modes: 0
Bit 11: External limitations
Mode 1 and mode 8: Set it to 1 when FWD/REV limit is reached; otherwise set it to 0.

Mode 4 and mode 10: In electric mode: If the electric torque reaches the upper limit
(upper limit is not 0), set it to 1; otherwise, set it to 0. In braking mode, if the braking
torque reaches the upper limit (upper limit is not 0), set it to 1; otherwise set it to 0.

Mode 2, mode 3, and mode 9: Set it to 1 when the output frequency reaches P00.03;
otherwise, set it to 0.

Other modes: 0
Bit 12: Manufacturer defined 1
Mode 1: Set to 1 when bit 4 of the control word is 1; otherwise, set to 0.

Mode 8, mode 9, and mode 10: Set it to 1 when the VFD is in running state; otherwise,
setittoO.

Other modes: 0
Bit 14: When this bit is 1, it indicates the motor is in zero-speed state.
Bit 7-bit 8, and bit 15: Reserved.

4.5.2 Device run mode

Set the VFD parameters P00.01=2 (Running command channel), P00.02=3 (EtherCAT
communication channel), and P24.27 (Communication timeout time).

4.5.2.1 VFD Mode
1. Set [6060h: Mode of operations] to 2 (VFD mode).
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2. Set [6046h: vl velocity min max amount] to set the max. and min. rotation
speeds. If you do not set it, the default values on the drive are used.
3. Set Object Dictionary [6048h: vl velocity acceleration] , [6049: vl velocity
deceleration] , and [604Ah:02 Quick Stop Speed] . If you do not set them, the
default values on the drive are used.
® The acceleration time is 60 * [6048h:02 Acceleration Delta Time] *
P00.04/([6048h:01 Acceleration Delta Speed] * Number of motor pole pairs)
* 0.1, with second as the unit, corresponding to P00.11. The value will
remain the same as the previous one when it exceeds 3600.0 seconds.

® The deceleration time is 60* [6049h:02 Deceleration Delta Time]
*P00.04/( [6049h:01 Deceleration Delta Speed] * Number of motor pole
pairs)*0.1, with second as the unit, corresponding to P00.12. The value will
remain the same as the previous one when it exceeds 3600.0 seconds.

® The emergency stop time is 60* [604Ah:02 Quick Stop Delta Speed]
*P00.04/( [604Ah:01 Quick Stop Delta Time] * Number of motor pole
pairs)*0.1, with second as the unit, corresponding to P01.26. The value will
remain the same as the previous one when it exceeds 60.0 seconds.

4. Set [604Ch: vl dimension factor] to adjust the electronic gear ratio, which is
1:1 by default.

5. Set [6040h: Controlword] to enable the drive (set to 0xOF to enable) and start
the motor operation.

6. Set [6042h:vltargetvelocity] to setthe target speed.

7. Set [6040h: Control word] to run the drive (when it is set to 0x7F, the drive
runs).

8. Query [6044h: vl velocity actual value] to obtain the motor actual speed
feedback.

4.5.2.2 Profile Velocity Mode

1. Set [6060h: Mode of operations] to 3 (Profile Velocity Mode).

2. Set [6083h: Profile acceleration] and [6084h: Profile deceleration] and write
the corresponding values to P00.11 and P00.12.

#Note: The units of 6083h and 6084h are ms.
Set P00.01=2, P00.02=3, and P00.06=14.

Set [6040h: Control word] to enable the drive (set to OxOF to enable) and start
the motor operation.
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5.
6.

Set [60FFh: Target velocity] to set the target rotational speed (unit: rpm).

Query [6041h: Status word] to obtain the drive status feedback (Speed zero,
Max slippage error, Target reached, Internal limit active).

4.5.2.3 Profile Torque Mode

Set [6060h: Mode of operations] to 4 (Profile Torque Mode).
Set [6087h] to setthe ramp torque.

Set [6040h: Control word] to enable the drive (set to OxOF to enable) and start
the motor operation.

Set P03.11=14 and P03.32=1 (torque control enabled).
Set [6071h: Targettorque] to set the target torque.

Query [6041h: Status word] to obtain the drive status feedback (Speed zero,
Max slippage error, Target reached, Internal limit active).

4.5.2.4 Cyclic Synchronous Velocity Mode

H Wb

@

Set [6060h: Mode of operations]  to 9 (Cyclic synchronous velocity mode).
Set [6083h: Profile acceleration] and [6084h: Profile deceleration] .
Set P00.01=2, P00.02=3, and P00.06=14.

Set [6040h: Control word] to enable the drive (set to OxOF to enable) and start
the motor operation.

Set [60FFh: Target velocity] to set the target rotational speed (unit: rpm).

Query [6041h: Status word] to obtain the drive status feedback (Speed zero,
Max slippage error, Target reached, Internal limit active).

# Note: Cyclic Synchronous Velocity Mode of Goodrive28 does not have
synchronization properties.

4.5.2.5 Cyclic Synchronous Torque Mode

1.
2.
3.

5.

Set [6060h: Mode of operations] to 10 (Cyclic Synchronous torque Mode).
Set P03.11=14 (Communication) and P03.32=1 (Torque control enabled).

Set [6040h: Control word] to enable the drive (set to OxOF to enable) and start
the motor operation.

Set [6072h: Max torque] to the maximum torque and [6071h: Target torque]
to the target torque.

Query [6041h: Status word] to obtain the drive status feedback (Speed zero,

202506 (V1.0) 97



EC-TX149 Industrial Ethernet Communication Card

EtherCAT

Max slippage error, Target reached, Internal limit active).

# Note: Cyclic Synchronous Torque Mode of Goodrive28 does not have
synchronization properties.

4.6 PLC communication example 1 (TwinCAT2)

The following example shows the configuration for using an EtherCAT adapter
module to communicate with Beckhoff TwinCAT2 that serves as the master.

Step 1 Install the TwinCAT2 software.

Step 2 Copy Goodrive28 configuration file (EC-TX149_1.0.0.0.xml) to the TwinCAT2
installation directory C:\TwinCAT\lo\EtherCAT.

Step 3 Open TwinCAT2.

Fie_Edt

=lolx]

D@ wH|

EE I IEIEYZ T R e O A Ak ]

] PLC - Confgurstion
=9 1/0 - Configuration
1O Devices.
68 Vappigs

Step 4 Install the network card driver.

2 Y 5YSTEN - Configuration

Version (Local | Version (Target) | Boot Settings (Targel) |

BN TUirCAT Sysem Manager
29 211 B 2234
TwinCAT PLC

v2.11 (Build 2232)

Choose Target,

Coppight BECKHOFF © 1995:2011
o uss beckhoft com

Regisation:
Name: Beckhoff Autamaton
Company: Beckho Automaton GbH
Fleg-Key: OFEBABECOODTDCF

=10l

= A /0 - Confiquation
1j0 Devices
6B Mappings

Delete Variabe Type..

v Check PLC Project Changes.

v Open Logger Automatically
Open Last Used Fle

v Select Last Tres Element.

v Generate BAK-File

v Auto Save to Target.
I show full document path
Compatibity Hode (ot reconended for new projects)

Flo Edk. Acions.View | Opions. Help

DS E|E[ Languece mRee2ae@ e @D e
B

7 g PLC- Configuration | eebl Type. (Taget)| Boot Settings (Taget)|

System Manager Choose Target.
bad 2234)

\T PLC
[Build 2232)

BECKHDFF ©1395.2011

b beckhof com

Beckhoff Automalion

Beckhoff Automalion GbH
OFEE ABECDODT-DCF

[

In the top menu bar, choose Options > Show Realtime Ethernet Compatible
Devices... In the pop-up dialog box, choose the local network card, click Install.
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Once the network card is installed, it is displayed under Installed and ready to use
devices.

# Note: Please use a network card with an Intel chipset.

Installation of TwinCAT RT-Ethernet Adapters |
 Ethermet Adap Updste List
BB Ingtalled and ready to use devicss > o
¥ Loca S| PCI Ethernet Adapter [Gigabit | [ I Lstall |
HE Compatitl
Bind
H8 Incompalible devices o
B8 Disabled devices Ureind
Ensble
Disable

I Show Bindings

Step 5 Set TwinCAT2 to configuration mode.

1
--J"Qm&"\®\?\MQ¢5HW‘\’»H‘\O E 3

SetiRisot TWNCAT to Contia Mode, A8 Servers il bs temporary stopped!

Step 6 Scan for devices.
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A. Right click 1/O Devices and choose Scan Devices... to scan for devices.
ol

Fle Edt Actions View Options Help
[DEGHGR| SRS A3 8o/ FRARIE2(EQ 20" @02

VSTEM - Configuration Humber | Device Type.
- Configuration

LC - Confiqustion
am- Configuration
- Confguration

5B ap " Append e

G ot v

paste

B paste with Links  Al+ClrkY

B. Click OK in the pop-up dialog box.
E

L HINT: Mat all bypes of devices can be found autamatically
LY

Cancel |

C. Click OK in the pop-up dialog box.

3 new [0 devices found x|
[ Device 1 [EtherCat ] I oK. I
[ Device 2 [AT-Ethemet] [P ol B254:2]

] Device 3(AT-Ethemet]  [POIATelB8254x1] Cancel

Select All
Unselect All

D. Click Yes in the pop-up dialog box.

Twi T System Mana |

\,'/. Scan for boxes
.|
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E. Click Yes in the pop-up dialog box. The device will enter free run mode.

TmeAT System Mana |

Activate Free Run

F. As shown in the following figure, Drive 1 (EC-TX149_1.0.0.0) is the scanned
slave device. Check whether the device enters the OP state.
?

Data | Startun | Cof - Online | Online

Eile Eiit hctions View Options fiely
- d Seavdd BNLE D (=Q 2|60

Generad [ EtherOAT [0 | Process

curat st |
el S
T =)

DL Status
Port A [Carrier / Open
a

Part B

4 8 DO RBDO-Map0
o § Wesiste
9§ infoData

48 Mappings

File Access over EtherCAT

Step 7 Perform process data input and output.
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A. Choose DO RxPDO-Map0. The data is sent from the master to the VFD.
Command giving and speed giving, and other operations can be performed.

File Edit Actions View Options Help

DEwR|= SRR AP (HavdR et 2QRELETS D2

SYSTEM - Configuration Name Type Size  >Add.. In/Out User... | Linked to

B NC - Configuration | ¢ Control Word UINT 20 70 Output 0

B PLC - Configuration [l Target Position DINT 40 730 Ouput 0

=@ /O - Configuration 8! Target Velocity DINT 40 770 Output 0

88 1/0 Devices 8! Target Torque INT 20 810  Output 0

&8 Device 1 (EtherCAT) 8, Max Torque UINT 20 830  Output 0

% Device Limage |8l Mode of Oper..  SINT 10 850  Output 0

<%= Device 1-Image-Info. oL profile Vel

ofile Velocty  UDINT 40 860 Output 0

|9, Touch Probe C. VINT 20 90.0 Output 0

(8, Profile acceler.. UDINT 40 920 Output 0

- indt Drive 1 (EC-TX149.100.0) L Profile deceler. UDINT 40 90  Output 0

o

(2§ DI TxPDO

®
)

ol Target Position
oL Target Velocity
ol Target Torque
1 Max Torque
8l Mode of Operation
oL Profile Velocity
L Touch Probe Control
L Profile acceleration
oL Profile deceleration
@ WeState
- § InfoData
&8 Mappings

B. Choose DI TxPDO-Map0. The data is sent from the VFD to the master,
including the VFD status and speed.

Fle gdt Acions View Opions Help

EETTIEINEET Y IETE T % Y RSO MR RG]
- Tiee

[

oL Terast Vel

Step 8 Perform SDO data read and write operations.
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A. Click CoE-Online. Select 0x2000-0x2063, and select Auto Update. Then you
can view the parameters of the corresponding function codes.

seszzggsmszzzsssEaasass| sesmss

B. Similarly, you can write function parameters through 0x2000-0x2063. Select

0x2000, and double-click 2000:0B. A dialog box will pop up. Write the
parameters, click OK, and check the keypad. Then you can find that
parameter writing is success.

S AB N /sB BN O EAR wEO0T
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Set Value Dialog

3]
@
0x0FA0

Hex: Cancel
Float: 4000

oo
Binary: A0 OF 2

Bit Size: OC1 08 @16 O O O?

4.7 PLC communication example 2 (TM753)

The following example shows the configuration for using an EtherCAT adapter
module to communicate with TM753 that serves as the master.

Stepl Open the Invtmatic Studio software and create a new project TM753.
Select device TM753. The interface is shown in the following figure.

Standard Project

Pt Swtat 3 objects within this project:

-One programmable device as spedfied below
-Aprogram PLC_PRG in the language specfied below
-A cycictask which calls PLC_PRG

A reference to the newest version of the Standard library currntly installed,

This wizard wil

Deviee s m
BLCARGn [Structured Text (5T
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Step2 Add an EtherCAT device. In the top menu bar, choose Tools > Device

Repository, and import the EtherCAT configuration file of EC-TX149.

B Uit prjec - mmic S

P == = roon
o B
2 Device Repository X
Location | ¥ v| | EditLocatiens...
(C:\Prog
Installed device descriptions
String for a fulltext search ‘ vendor: | <All vendors> V‘ Jnstall..
Name A Uninstall
$ e
= [ Frequency Inverter
W EC-TX149_1.0.0.0
i [Ec-Txs09Us_1.0.0.0 v
< >
= @ C:\Users\administrator\Deskiop\EC-TX509U8_1.0.0.0.xml
® Device "EC-TX509U8_1.0.0.0" installed to device repository.
Details...
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Step3  Right click Device, and choose Add Device. In the pop-up window, choose

Fieldbuses > EtherCAT > Master, and double click EtherCAT Master.
180 Untited 1 projects - Invtmatic Studio

Fo it View
neae -

&) Vsl ement Reposiory

Proect B34 Onine Dabug Tock Window Melp
S AR AL R N S

e G CaT i
et

e Vel o 0 ek
[ AT

3889 e,
35150 cheol

Appendslected deve s st hid -
Do

© (1o o sl ot e e e it e g w8 cpen)

] | o

[T
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0
Step4 Right click EtherCAT Master, and choose Add Device. In the pop-up

window, choose Fieldbuses > EtherCAT > Slave > INVT > Frequency
Inventory > EC-TX149_1.0.0.0.

Bttt proece - nvimtic St

B Qnine Debug Took Window Help [ @ sssoesce
AFBE o RBXALBRGIR YNNG T8 i

None [EED81555

@ somdserce O et e

s éoe O it derin

[ vedr v

@ (v conslct b et s the vigeor s indon s on)

[ 4
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Step5 Perform PDO configuration. Double-click EC-TX149_1.0.0.0 that was
added to enter the parameter configuration interface. Enter the Expert
Process Data interface to configure the PDO parameters. PDO parameter
configuration can be done according to requirements. This example uses
the default PDO configuration.

Qniine  Debug  Tocls Window Help b %
oy REBX MRS R Y [-Y (318 | Application [Device: PLC Logic] + ©F R =
= S P EETEREXERT [C) S
S .
3
@
@ roerso e Crr
8 trces Servens s G
Ehece e Gt e
i
N ) o
[EEoy = E——
Deices + [0.0 rort [0 0 wariots [0 1 messogev ] X K,
5 i e o
etk Ebucht ek
v e
Lasthit OO0 B0 Pecomple s G ‘Projectsser: (robody) [J
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Step6 Choose EtherCAT I/0 mapping, and change Always update variables to
Enabled 2 (always in bus cycle task).

B Uniitied project” - Inimatic Studio - o x
Ble Et Vew Project Buid QOnine Debug Took MWindow Help Y
s s ] XMLBAL T2 @ T |68 | Appication [Device: PLC Logic] ~ & r e =

o o o]

=D owen o

P s
ity e [ i T Uk Omcipion 1
e < v we paien
et i o T
o i o ooy
A oy Mg . sqwe T TagetTorae.
0 e meoma o an e aroen
B vosk contranon ‘e wem o Mode of Cpmrsten
& tvwcrren < o | et
& v i s ian Hodea S
[yer ‘e o e e
Y- = ‘e B eyl
@ ™rsersio arsessio) . w2 Stats Word
3 sy s iv - e P
- 8 ehwor s Evecrrrane) ‘v - o oo
ot 1.9 st 1080) ‘v b Tran v
Npmimsrert ‘v o o Tt s e
23 = an ot s
‘v s iy
‘v e EeE—
o Em e
i S o
T y—
e - 00 ero [0 0marioga [® 1 g X K
peerny om Ee= oon
© o s ik
S owwen B
R GT e ey @ e 0

Step7 Scan for the PLC. Double-click Device, click Scan Network..., select the
scanned PLC, and click OK.

]
Be £ Yoo Dok Bd Qriee Debug lock Wedow e
RIS MU NS R T 5 Aplaton DeiceACLogd < B 5 u X =

S8E| m cemeisss @ beme x =

[—— e
sxs i I

PR |
srmeang
o
ko

ot
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EtherCAT
Perform EtherCAT master configuration. Double-click EtherCAT_Master,
choose General, click Browse, and double-click to select ethO.
-]

ppscion Devce AC togkd - &
S0 snsomsinss

Pas
P T

[——
Step9 Download the program.

-]

P T S PRy P - J

W skt ks ety n R o 0 1
it SR A i

onen [0
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Step 10 Perform parameter monitoring. TPDO data can be monitored in real time
and RPDO data can be written by choosing EtherCAT 1/0 mapping.

B Ui precs - mmati St
Bo b Vieu e B4 Qrine Debuy Tock Window Hep
15 WS AR U U@ 56 Appcon Deviee AC ogid + 5T ) w %

8 x

Fod P show ol - e
Varistie b T
e s
‘v o oo
‘e s oo
“ sam o
e T
T e e
. sauis

o e wnr
it L
[ oz e
g o
‘v o oo
“w swon
‘v o
Iy P
P e
v e
‘w e
. P

o R——

—
Step 11 In the COE online interface, you can monitor the values of the function
codes, and you can also directly modify the values of the function codes.

# Note: P00.00 modification is invalid.

[ rE—
Blo £t Yeu Brojer Bid Onine Dubp Lok Midow b
1GH S o RBX MRS R YA G T Applestor Dece ACLogil + % O 5w K

v SRt sesun 10,00 x [ Do | 3] ebecit e

- E @
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5.1 Overview

5 Modbus TCP protocol

The communication card using this protocol is defined as a Modbus TCP slave,
which can be used on VFDs that support Modbus TCP communication.

5.2 Product features
5.2.1 Supported functions

Supports the Modbus TCP protocol to serve as a Modbus TCP slave

Supports the concurrent communication with multiple masters. It can
communicate with Schneider PLCs, INVT controllers, and other master devices.

® Equipped with two RJ45 ports, supporting 10/100M half/full duplex operating.

® Supports basic operations on VFDs, such as reading and writing process values,
reading status values, and reading/writing function codes.

® Applicable to linear and star network topologies.

5.2.2 Supported communication types

Modbus TCP application layer uses the same Modbus protocol as Modbus RTU,
based on the Transmission Control Protocol/Internet Protocol (TCP/IP) as the
transmission protocol for Ethernet online control and information. It allows for the
between points without strict timing

transmission of explicit messages

requirements.
Similar to Modbus RTU, Modbus TCP requires the PLC/host controller to send read
or write commands, with the communication card forwarding the data and
returning the operation result in order to complete a data transmission.

5.2.3 Status indicator

The Modbus TCP communication card provides four indicators to indicate its states.
For details, see Table 5-1.

Table 5-1 Indicator description

Indicator |Color Definition Function
The communication between the
LED1 Green Steady on communication card and the PLC is
(RUN) online, and data exchange is
allowed.
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Indicator |Color Definition Function
Blinking (On: 500ms; Off: Abno'rmal setting of th('e IP'address
500ms) for either the communication card
orthe PLC.
The communication between the
Steady off communication card and PLC is not
in Online state.
The communication card is in the
Steady on process of handshaking with the
VFD.
The communication card and VFD
communicate normally.
# Note: After the handshaking is
LED2 Green Blinking (On: 500ms; Off: |completed, it should blink
(HOST) 500ms) regardless of whether there is data
transmission between the
communication card and the main
control board.
The communication card is in the
Steady off initialization or parameter|
configuration phase.
Blinking (On: 500ms; Off: The data'upd'ate between thg
500ms) communlcathn card and main
control board is normal.
LED3
(DATA) Green No data update or abnormal
update between the
Steady off s .
communication card and main
control board.
(Plbﬁll\ll)gR) Red Steady on 3.3V power indicator
The communication between the
Steady on communication card and PLC is
offline.
LEDS o An attempt to operate an
(ERR) Red | Blinking (On: 500ms; Off: |unsupported CMD control word
500ms) instruction or PR function code
value.
Blinking (On: 62.5ms; Off: |An attempt to operate on a
62.5ms) non-existent node address.
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Indicator |Color Definition Function
The communication between the
Steady off communication card and PLC is
normal.

Communication card heartbeat
indicator (communication card is
running normally).

LED6 Green Blinking (On: 500ms; Off:
(svs) 500ms)

5.3 Electrical connection

The Modbus TCP communication card adopts standard RJ45 interfaces, which can
be used in a linear network topology and a star network topology, as shown in
Figure 5-1 and Figure 5-2.

# Note: Use CAT5, CAT5e, or CAT6 network cables for electrical wiring. When the
communication distance is greater than 50m, use high-quality network cables that
meet the high-quality standards.

Figure 5-1 Linear network topology electrical connection

Slave device 1 Slave device 2 Slave device n
Master
device
(PLC)

CN2 CN1 CN2 CN1 “7 “7 CN2 CN1

Figure 5-2 Star network topology electrical connection

Slave device 1 Slave device 2 Slave device n
Master
device
(PLC)

CN2 CN1 CN2 CN1 CN2 CN1

Switch

#Note: For the star network topology, you need to prepare switches.
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5.4 Communication

5.4.1 Communication settings

The communication card can only be used as a Modbus TCP slave, and VFD function
codes should to be set before communication. The procedure is as follows:

Step 1 Set the communication card communication station address, IP address and
subnet mask.

The factory station address, IP address, and subnet mask of each
communication card are 1, 192.168.0.20, and 255.255.255.0 respectively,
which can be changed to a network segment address according to the actual
requirements.

Step 2 Set the control method.

To enable the VFD control through Modbus TCP communication, set the
control mode to Modbus TCP communication control. To be specific, set
P00.01=2 and P00.02=0 to control VFD start and stop. In short, if a value
needs to be set through Modbus TCP communication, the corresponding
function code should be modified to Modbus TCP communication control.
For related function codes, see Appendix B Related function codes.

#Note: After steps 1 and 2 are implemented properly, the communication card can
communicate properly. If a VFD needs to be controlled, related function nodes must
be set and the control mode is Modbus TCP communication.

5.4.2 Message format

The TCP communication message is shown in Table 5-2.

Table 5-2 TCP communication message

Header of MAC| Header of IP | Header of TCP . .
Valid data Trailer
layer layer layer
14 bytes 20 bytes 20 bytes 0-1488 bytes 4 bytes

5.4.3 Modbus TCP communication

The Modbus TCP communication card supports the Modbus protocol at the
application layer. Modbus TCP protocol messages are located in the TCP message
valid data zone and divided into two parts: the first part is the MBAP (message
header, 7 bytes), and the second part is the PDU (protocol data unit, with variable
length). See Table 5-3.
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Table 5-3 Modbus TCP protocol message

MBAP PDU
TrfoncS:s(;tifn Protocol Length Unit Function Data
p >5INg identifier g identifier code
identifier
2 bytes 2 bytes 2 bytes 1 bytes 1 bytes n bytes
The message
Includes
sequence number
. . VFD
increments by 1 Subseque Device Modbus function
after each 0000=Modbus q address !
- nt data ) function | codesand
communication | TCP protocol (Station X
. X length code data, with
to differentiate No.) .
' variable
between different
length.
messages.

Through the preceding messages, you can set the reference parameters, monitor
status values, send control commands and monitor operation status of the VFD, and
read and write VFD function parameters.

Parameter description:
® Unitidentifier: Slave address (1-247)
®  Function code: Modbus function code
Table 5-4 Modbus function code

Function code Description
0x01 Read coil (not supported)
0x05 Write a single coil (not supported)
OxOF Write multiple coils (not supported)
0x02 Read discrete input (not supported)
0x04 Read input register (not supported)
0x03 Read holding register
0x06 Write a single holding register
0x10 Write multiple holding registers

Data: The data of the first word is the VFD function code address. For example,
P00.00 corresponds to the address 0000h; the subsequent data is the read/write
value.

Message example:
1. Command code 03H, reading N words (continuously up to 16 words)

The command code 03H is used by the master to read data from the VFD. The count
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of data to be read depends on the "Data count" in the command. A maximum of 16
pieces of data can be read. The addresses of the read parameters must be
contiguous. Each piece of data occupies 2 bytes, that is, one word. The command
format is presented using the hexadecimal system (a number followed by "H"
indicates a hexadecimal value). One hexadecimal value occupies one byte.

The 03H command is used to read information including the parameters and
running status of the VFD.

For example, if the master reads two contiguous pieces of data (that is, to read
content from the data addresses 0004H and 0005H) from the VFD whose address is
01H, the frame structures are described in the following.

Request | 0001 [ 0000 [ 0006 | 01 03 0004 0004
Meaning MBAP Function Read Data byte
Examole code address
Pt€/Response| 0001 [ 0000 [ 0007 01 03 04 1388 0000
Meaning MBAP Function | iabyte |  Data
code

The content shows that the data in 0004H is 1388H (50.00Hz), and that in 0005H is
0000H (00.00Hz).

2. Command code 06H: writing a word

This command is used by the master to write data to the VFD. One command can be
used to write only one piece of data. It is used to modify the parameters and running
mode of the VFD.

For example, if the master writes 5000 (1388H) to 0004H of the VFD whose address is
02H, the frame structure is as follows.

Request | 0001 [ 0000 | 0006 | 02 06 0004 1388
Meaning MBAP Function | Write Data
Example code address
P'¢/Response| 0001 | 0000 | 0006 | 02 06 0004 1388
. Function Write
Meaning MBAP code address Data

3. Command code 10H, continuous writing

The command code 10H is used by the master to write data to the VFD. The quantity
of data to be written is determined by data count, and a maximum of 16 pieces of
data can be written.
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For example, to write 5000 (1388H) and 50 (0032H) respectively to 0004H and 0005H
of the VFD whose slave address is 02H, the frame structure is as follows.

Request | 0001 [0000[000B] 02 [ 10 [ o004 [ o002 [ 04 [13880032
. Function| Write |Numberof| Data
Meaning MBAP . Data
Example code |address| registers |bytes
P* [ Response | 0001 [0000[0006] 02 | 10 | 0004 | 0002
Function| Write |Number of
Meaning MBAP unc I Y .
code |address| registers

5.4.4 Data address definition

This section describes the address definition of communication data. The addresses
are used for controlling the running, obtaining the state information, and setting
related function parameters of the VFD.

The address of a function code consists of two bytes, with the MSB on the left and
LSB on the right. The MSB ranges from 00 to ffH, and the LSB also ranges from 00 to
ffH. The MSB is the hexadecimal form of the group number before the dot mark, and
LSB is that of the number behind the dot mark. Take P14.00 as an example. The
group number is 14, that is, the MSB of the parameter address is OE in the
hexadecimal form; and the number behind the dot mark is 00, that is, the LSB is 00
in the hexadecimal form. Therefore, the function code address is OEOOH in the
hexadecimal form. For P14.03, the parameter address is 0EO3H.

Fucr:::(ij:leon Name Parameter description |Setting range | Default
Local
P14.00 | communication [1-247 1-247 1
address
p14,03 | Communication |, oy g 0-200 5ms
response delay

The parameters in the P99 group are set by the manufacturer and cannot be read or
modified. Some parameters cannot be modified when the VFD is running; some
cannot be modified regardless of the VFD status. Pay attention to the setting range,
unit, and description of a parameter when modifying it.

The service life of the Electrically Erasable Programmable Read-Only Memory
(EEPROM) may be reduced if it is frequently used for storage. Some function codes
do not need to be stored during communication. The application requirements can
be met by modifying the value of the on-chip RAM, that is, modifying the MSB of the
corresponding function code address from 0 to 1. For example, if P00.07 is not to be
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stored in the EEPROM, you need only to modify the value in the RAM, that is, set the
address to 8007H. The address can be used only for writing data to the on-chip RAM,
and it is invalid when used for reading data.

Address description of other Modbus functions

In addition to modifying the parameters of the VFD, the master can also control the
VFD, such as starting and stopping it, and monitoring the operation status of the
VFD. The following table lists other function parameters.

Funstufn Address Data description R/W
description
0001H: Run forward
0002H: Run reversely
0003H: Jog forward
Communication- 0004H: Jog reversely
based control | 2000H |0005H: Stop R/W
command 0006H: Coast to stop

0007H: Fault reset

0008H: Stop jogging

0009H: Emergency stop

Communication-based  frequency  setting

2001H (0-Fmax, unit: 0.01Hz) R/W
PID reference (0-1000, in which 1000
2002H corresponds to 100.0%) R/W
2003H PID feedback (0-1000, in which 1000 RIW

corresponds to 100.0%)

Torque setting (-3000-3000, in which 1000
2004H |corresponds to 100.0% of the motor rated| R/W
current)

Upper limit setting of forward running
frequency (0—Fmax; unit: 0.01Hz)

Upper limit setting of reverse running
frequency (0—Fmax; unit: 0.01Hz)

Electromotive torque upper limit (0-3000, in
2007H |which 1000 corresponds to 100.0% of the motor| R/W
rated current)

Upper limit of the braking torque (0-3000, in
2008H |which 1000 corresponds to 100.0% of the motor| R/W
rated current)
2009H [Special CW R/W

Communication-
based setting | 2005H
address

R/W

2006H R/W
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Fum:.tlo‘n Address Data description R/W
description
Bit0=0: Motor1  =1: Motor2
Bitl: Reserved
Bit2: = 1: Enable the switchover between
torque control/ speed control
=0: No switchover
Bit3: =1: Clear electricity consumption data
=0: Keep electricity consumption data
Bit4: =1: Enable pre-excitation
=0: Disable pre-excitation
Bit5: =1: Enable DC braking
=0: Disable DC braking
200AH |Virtual input terminal command (0x000-0x7FF) | R/W
Virtual output terminal command
200BH (0x000—-0X01F) RIW
Voltage setting (used when V/F separation is
implemented)
200CH (0-1000, in which 1000 corresponds to 100.0% R/W
of the motor rated voltage)
AO setting 1 (-1000—+1000, in which 1000
200DH corresponding to 100.0%) R/W
AO setting 2 (-1000—+1000, in which 1000
200EH corresponding to 100.0%) R/W
0001H: Forward running
0002H: Reverse running
0003H: Stopped
VFD status word 1| 2100H 0004H: VFD in fault R
0005H: VFD in POFF state
0006H: Pre-exciting
Bit0: =0: Not ready to run =1:Ready to run
Bit2-bit1: =00: Motor 1 ~ =01: Motor 2
=10-11: Reserved
Bit3: =0:AM =1:SM
VFD status word 2| 2101H |(Bit4: =0: No pre-alarm upon overload R
=1: Overload pre-alarm
Bit6-Bit5: =00: Keypad-based control
=01: Terminal-based control
=10: Communication-based control
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Fum:.tlcfn Address Data description R/W
description
Bit7: Reserved
Bit8: =0: Speed control =1: Torque control
Bit 9: Reserved
Bit11-bit10: = 00: Vector 0
=01:Vector1
=10: Closed-loop vector
=11: Reserved
VFD fault code | 2102H |See the description of fault types. R
VFD identification 2103H |GD28—--0x1202 R
code
RUNNINg | 3000 |0-Fmax (Unit: 0.01Hz) R
frequency
Set frequency | 3001H [0-Fmax (Unit: 0.01Hz) R
Bus voltage 3002H [0.0-2000.0V (Unit: 0.1V) R
Output voltage | 3003H |0-1200V (Unit: 1V) R
Output current | 3004H |0.0-300.0A (Unit: 0.1A) R
Rotational speed | 3005H |0-65535 (Unit: IRPM) R
Output power | 3006H |-300.0-300.0% (Unit: 0.1%) R
Output torque | 3007H [-250.0-250.0% (Unit: 0.1%) R
PID setting 3008H {-100.0-100.0% (Unit: 0.1%) R
PID feedback 3009H [-100.0-100.0% (Unit: 0.1%) Compatible R
0x000-0x7FF .
. with
Corre_spondmgto the local CHF100A and
Input 10 state | 300AH |terminals: HV100 R
HDI1/Reserved/Reserved/DI8/DI7 ¢ .
communicati
/D16/DI5/DI4/DI3/DI2/DI1 on addresses
0x00—-0x1F
Corresponding to the local
Output 10 state | 300BH |terminals R
RO1/HDO1/Reserved/Reserved/
Reserved
Analoginputl | 300CH |0.00-10.00V (Unit: 0.01V) R
Analoginput2 | 300DH |0.00-10.00V (Unit: 0.01V) R
Analoginput3 | 300EH |-10.00-10.00V (Unit: 0.01V) R
Reserved 300FH [Reserved R
HDIL high-speed | 3, 0,; 10 00-50.00kHz (Unit: 0.01H2) R
pulse input
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Fum:.tlo‘n Address Data description R/W
description
Reserved 3011H |Reserved R
Present step of
simple PLC 3012H |0-15 R
External length 3013H |0-65535 R
value
External counting 3014H |0-65535 R
value
Torque setting | 3015H |-300.0-300.0% (Unit: 0.1%) R
VFD identification 3016H R
code
Fault code 5000H R

The Read/Write (R/W) characteristics indicate whether a function parameter can be
read and written. For example, "Communication-based control command" can be
written, and therefore the command code 06H is used to control the VFD. The R
characteristic indicates that a function parameter can only be read, and W indicates
that a function parameter can only be written.

#Note: Some parameters in the preceding table are valid only after they are
enabled. Take the running and stop operations as examples, you need to set
"Running command channel" (P00.01) to "Communication", and set
"Communication mode of running commands" (P00.02) to Modbus. For another
example, when modifying "PID reference", you need to set "PID reference source"
(P09.00) to Modbus communication.

5.4.5 Fieldbus scale

In practical applications, communication data is represented in the hexadecimal
form, but hexadecimal values cannot represent decimals. For example, 50.12Hz
cannot be represented in the hexadecimal form. In such cases, multiply 50.12 by 100
to obtain an integer 5012, and then 50.12 can be represented as 1394H in the
hexadecimal form (5012 in the decimal form).

In the process of multiplying a non-integer by a multiple to obtain an integer, the
multiple is referred to as a fieldbus scale.
The fieldbus scale depends on the number of decimal places in the value specified in

"Setting range" or "Default". If there are n (for example, 1) decimal places in the
value, the fieldbus scale m (then m=10) is the result of 10 to the power of n.
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Functio Name Parameter description Setting
n code range

Wake-up-from-sle|0.0-3600.0s (valid only when .
ep delay P01.15-2) 0.00-3600.0| 0.0s
Power-off restart |0: Disable restart

Po1.21 selection 1: Enable restart 0-1 0

Default

P01.20

The value specified in "Setting range" or "Default" contains one decimal place, and
therefore the fieldbus scale is 10. If the value received by the upper computer is 50,
"Wake-up-from-sleep delay" of the rectifier is 5.0 (5.0=50/10).

To set "Wake-up-from-sleep delay" to 5.0s through Modbus communication, you
need first to multiply 5.0 by 10 according to the scale to obtain an integer 50, that is,
32H in the hexadecimal form,

After receiving the command, the VFD converts 50 into 5.0 based on the fieldbus
scale, and then sets "Wake-up-from-sleep delay" to 5.0s.

5.4.6 Error response

Operation errors may occur in communication-based control. For example, some
parameters can only be read, but a write command is sent. In this case, the VFD
returns an error message response.

Error message responses are sent from the VFD to the master. The following table
lists the codes and definitions of the error message responses.

Code Name Meaning

The command code received from the host controller is

not allowed to be executed. The possible causes are as

follows:

01H |Invalid command |® The function code is applicable only on new devices
and is not implemented on this device.

® The slave is in faulty state when processing this
request.

For the VFD, the data address in the request of the host

Invalid data  |controller is not allowed. In particular, the combination

address of the register address and the number of the to-be-sent

bytes is invalid.

The received data domain contains a value that is not

allowed. The value indicates the error of the remaining

structure in the combined request.

#Note: It does not mean that the data item submitted

02H

03H |Invalid data value
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Code Name Meaning

for storage in the register includes a value unexpected
by the program.

The parameter is set to an invalid value in the write
04H | Operation failure |operation. For example, a function input terminal
cannot be set repeatedly.

Incorrect The password entered in the password verification

05H password address is different from that is specified by P07.00.
The data frame sent from the host controller is incorrect
06H Incorrect data |in the length, or in the RTU format, the value of the CRC
frame check bit is inconsistent with the CRC value calculated
by the downstream device.
O07H Parameter  |The parameter to be modified in the write operation of|

read-only the host controller is a read-only parameter.

P t . . .
arameter The parameter to be modified in the write operation of|
cannot be

08H the host controller cannot be modified during the

mod|f|.ed n running of the VFD.
running

If the host controller does not provide the correct
Password password to unlock the system to perform a read or|
protection write operation, the error of "system being locked" is
reported.

09H

When returning a response, the slave uses a function code domain and fault address
to indicate whether it is a normal response (no error) or exception response (an
error occurs). In a normal response, the slave returns the corresponding function
code and data address or sub-function code. In an exception response, the slave
returns a code that is equal to a normal code, but the first bit is logic 1.

For example, if the master sends a request message to a slave for reading a group of
function code address data, the following code is generated:

00000011 (03H in the hexadecimal form)

In a normal response, the slave returns the same code. In an exception response, the
slave returns the following code:

10000011 (83H inthe hexadecimal form)

In addition to the modification of the code, the slave returns a byte of exception
code that describes the cause of the exception. After receiving the exception
response, the typical processing of the master is to send the request message again
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or modify the command based on the fault information.

5.5 PLC communication example 1 (S7-1200)

The following example shows the configuration for using a Modbus TCP adapter
module to communicate with a Siemens PLC (using TIA Portal V15 as the
configuration tool) without a Modbus TCP device description file.

Stepl Usethe TIA Portal V15 software to add a Modbus TCP program block.

Step2 Open TIA Portal V15, and create a new project as shown in the following

figure.

Create new project

Project name.
Path:

Version:
Author:

Comment

Vodbuz T

CilUsers\adminis ratoriDezktop Profine T2
vie

Adminis rator

B!
2

[ceae ]

Step3  After creating, click the Project View in the bottom left corner.
Double-click Add new device in the opened interface. See the following

figure.

» [ Online access
» (5§ Card ReaderiUSB memory

| Devices |

. Devices & networks
[t Ungrouped devices
5% Security settings

Cross-device functions

»
»
»
» [g# common data

» [5]) Documentation settings
» [ Languages & resources
» [& Version control interface

Step4  Select the corresponding PLC model. The PLC model used in this example
is shown in the following figure. Click OK.
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Step 5

Add now device

p—

) Open deice view

| '

@ 1215C00000C

Aricleno: (6657 21516300180

o[ cancel

the programming interface, as shown in the following figure.

On the left, choose Program Block, and double-click Main[OB1] to open

T4 Siemens - C:lsersAdministratonDeskiop Profinel T f2\Modbus TCPModbus TCP

Devices

Poect B Yew fuen Quine Optors Took Window belp
 hH sepojet 5 ¥ = O

052G Y coonline F &
» PLC1 [P aDC] >

» Main [0B1]

Totally Integrated Automation

PORTAL

Options

» (g PLcdbt tpe:
» 52 Worch and rce tale:
» [ Online backups

tame Dawpe
- mue
2@ el tool

<

Oautvaive  Comment

Il cll s 08

CeBRB LN ad & Tk

> [Favorites

b enent

VB

B I

~ Blocktitie: “Mainfrogram Sweep Gl

v Network1:

» ) Tmercperstion:
» T Counercperation:

] swomnasul 1]

» 7 Oate anametany
B

I »
» E Dignosics
[ Properties [fwlnfo 0] & Disgnostics DL )
General | Texts | + 5 Adaessiog

Step 6

Hame: (1o

Constantname: (08 v

Tpe: (o8

Eventclsz: [rogram cce

ame o

T wreev | onenan T el

On the right, choose Instructions > Communication > Others > MODBUS

TCP, double click or drag MB_CLIENT to add it to Main[OB1], as shown in
the following figure.
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Options
Wa % OO
> |Favorites
> Basici i @
> | Extended instructions
> | Technology o
— -
[+ Communication | 2) 2
Neme Description 2
. 2
» [] 57 communication
» (] Open user communicati, =
e 5
[ others 2
~ [] MoDBUS TcP &
2 1B_CLIENT Communicate via PR..|_|
4 NB_SERVER Communicate via PR
w ] MODBUS TCP Redund. =
4 MB_RED_CLIENT  Redundant commun...|3
8 MB_RED_SERVER _ Redundant commun...|8
T procerzor
» [ Telesenice g
>
H
< ] >
> | Optional packages
S XX 910 ADDED S o LEAEx " L e AL
o x|

CELE P T GO T

H
H
H

Step7  On the left, choose Program blocks > Add new block, a global data block
named MB_CLIENT_TCON for mapping the pin CONNECT of the function
block MB_CLIENT. Open the data block, create a variable MB_Client,
manually enter TCON_IP_v4 in the data type box, and configure the
parameters of the data block.
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Step8 Add another global data block for data storage, named MB_Client_Data.
Open this data block and create variable DATA.

Totay Intagated Automatin
s FORTAL

Step9 Change the attributes of data blocks MB_CLIENT_TCON and
MB_Client_Data, and deselect Optimized block access.
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Tty negoted Avtomation
a s PORTAL

b T oluos

| General | Texts |

General -
Attributes
Information
Time stamps
Compilation [] onlystore in load memory
Protection

(] Data block write-protected in the device

Attributes
Download without reinitializati. () Optimized block access ®
i ¥ Data block accessible from OPC UA

< w D]

Cancel

Step 10 In PLC variables, create a new variable table and define the following
variables.
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Modbus TCP » PLC_1 [CPU 1215CDODUDC] » PLC tags » 2k 1(11]

[oror [Buscsen

e 5
£
Name Ovanpe | adds feain | Acce.. Wit Vi Comment
i@ wedemso cool oo o 8 2
e o o8 2
s a “qB30 2 8 @
“ a oo 9 8 8
s a oz 8 2 9
6 a o2 9 @
7 a %103 - =) -
s a s 9 2 9
s a sannos 4@ @
o 200 e 2 9
" oa e 9 9 @
2 o] v ¥ 9

Step 11 Connect the variables to the corresponding pins of the MB_CLIENT block.

%081

*MB_GLIENT 08
Me_CLENT
N N ———
=100 w102
MB_Gient REC" — ReQ ME Qi
DONE
o DONE —
Ve Gt xw103
DISCORNECT __ oy comnecr BUSY — M8_ient_8USY-
*830 w04
Me_Gient_ MB_Gient_
MODE" __ g wooE ERROR —ERROR
xw100 w104
MB_Gient ADDR' —#1MB_DATA_ADDR ME_Gient_

o STATUS — STATUS'
“M8_Gient LEN' — M8_DATA_LEN

PI0B3.08X0.0

MB_Qien:
00" 0ATR __ yug paTA PR
PI0B2.080.0
MB_QLIENT_
TGN MB_

i connecr

Step 12 Change the ID in the MB_CLIENT background data block to match the
connection ID. This can be modified by choosing Program blocks >
System blocks > Program resources > MB_Client_DB on the left. Modify
the ID to be consistent with the ID in MB_CLIENT_TCON.
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Step 13 Change the PLC IP address to match the Modbus TCP slave. Double click
Device Configuration, right-click the network interface position, choose
Properties, and set the parameters in the pop-up interface.

A i osue Solladares[Quddres Tpe

40010

rack o0

| [amorenies ~ [Pilinto I bipnosics

10 tags_| System constants | Texts _

Intertace notworked with

Subnet [t nen

f IP protocol

O wadarers i sexcrectyot e evice

Step 14 At this point, a Modbus TCP connection has been established. nght click
PLC_1 [CPU 1215C DC/DC/DC], and choose Compile > Hardware and
software (change only) to compile the entire project. Click Save Project
to save the entire project, and then click the Download to Device icon to
download the project configuration to the PLC. See the following figure.
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W - PORTAL

H DT
> Commarication
Troreior Pute DTS Dugeontes > Opiont packares

Step 15 You can now write and download the following PLC program. Additionally,
set P00.01=2, P00.02=0, P00.06=10, P14.00=2 (consistent with the ID in
MB_CLIENT_TCON), P24.37-P24.40=192.168.0.20 (consistent with the IP in
MB_CLIENT_TCON), and keep P24.41-P24.44 at their default values. This
will allow control of the VFD to run at 50.00Hz using the Modbus TCP
protocol.

~  Network 2:

5.6 PLC communication example 2 (TM753)

The following example shows the configuration for using a Modbus TCP adapter
module to communicate with TM753 that serves as the master.
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Stepl Open the Invtmatic Studio software and create a new project TM753.
Select device TM753. The interface is shown in the following figure.

ENewproject x

Standard Project x

(o Tt

One programmable device as specied below
~Aprogram PLC_PRG inthe language specfied below
~Acydic task whichcalls PLC_PRG.

s
Epe

Device [ 3]
i

Ao g e g, e s, oy mmr | Bossh [SrcteoiTen 7). |

o [

O e = =] =

o] (o]

Step2 Add Modbus TCP related configuration.

According to the actual cable connection to the Ethernet port of TM753,
select Modbus TCP Masterl or Modbus TCP Master2; select Modbus TCP
Masterl since the Ethernet 1 port is actually connected in this example.
After adding the master, select the corresponding Modbus TCP Slavel.

Add devices.

B Ut projct - mamtic S - o x
Fle Gt Vew et Bid Onine Debug Tock Window Mep 1
DEEE 0B X AL BGR AU @i T8 Ao DevisPclogd - B D w1037 3 F | (|

Eoem D08
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(1) Addthe Modbus TCP master.

Bt pce e s - o x
Do G Yo poed B4 Qoo Do lock Wk Hep [@ rsaooe x
DE@ S oc-RBX M URN R TN G D88 Appiason Device.

= . —
e
=
b e
o [0 e e
(2) Addthe Modbus TCP slave.
B Uniited project” - Invtmaic Studio o x
Bl fdt Yew Project Buld Qnine Debug look Window el x v
D@ S ocRAX ALALSRNIYA G 0 #  Applcation| )
)
el e
67 Grovw by catagory (] Display o versionsfor eperts nly) ] Oispay outdated versrs >
b —
? . o R AR
= ] Tom o
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The adding is completed.

B Uit prjec - mamtic S
Be 6 Yeu Dot Ruid Quine Debu Took Miedow Hep ¢
DSBS 0 BB X B R NG T 6 Avscaion DevcnAClog] ~ B » » (0153572 F < W w %

Eoeem (o

The Modbus TCP configuration is completed. If there are multiple Modbus
TCP slaves, add multiple Modbus TCP Slave.

Step3  Perform Modbus TCP master station parameter setting.

Double click the master station device in the device tree to open the
Modbus master station configuration window. Double click
Modbus_TCP_Masterl as shown in the following figure for Modbus TCP
master station parameter configuration.

Perform Modbus TCP master station configuration.

[ —— - e
Be GR e bun B4 Oree Dobo Dok Wedor e 1
DER @ - hlx AEALRATAG -

=
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The frame interval refers to the time interval between the main station

receiving the last response data frame and waiting for the next request

data frame. This parameter can be used to adjust the data exchange rate.
Step4  Perform Modbus TCP slave parameter setting.

Double click the slave device in the device tree to open the Modbus TCP
slave  station  configuration  window, and  double click
Modbus_TCP_Slavel to set the Modbus TCP slave station parameters.

(1) Perform Modbus TCP slave station configuration.

et Tt 0 o), O w0 mesoes) “ax
- 0.0 1109 [8 0 warring() [ 0 messegeia] X e
Desciston = b Posien

Table 5-5 Configuration parameters

Configuration item Function

IP address of the Modbus TCP slave station to which the

master station connects.

TCP port number of the Modbus TCP slave station to which the

master station connects.

Protocol station address of the Modbus TCP slave station to

which the master station connects.

If the slave station does not respond within this duration after

Timeout time (ms) |the master station sends a frame, the master station will

report a receiving timeout.

Slave enable  |After enabling the variable in the program, the master station
variable will start sending communication frames to the slave station.

IP address

Port

Station number
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Example
Configuration item Setting
IP address 192.168.0.20
Port 502
Station number 1
Timeout time (ms) 1000
Slave station enabling variable |4001

(2) Configure Modbus TCP commands.

Click Modbus TCP communication settings to configure Modbus TCP
commands. After clicking Add, a dialog box will appear for adding a new
channel for the Modbus TCP slave station. Select the function code, set the
operation address and length, and click OK button to create a new channel.
Each channel represents an independent Modbus TCP request.

e )

e @

(3) Perform Modbus TCP slave communication setting.
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Modbus communication setings

e confic
Hene (Chazael 00
Function sode | (0x03) Read holding recisters v
Ensble type  [Loop execute v
Cirele tine(ns) 100 3 Enable varisble(S0)

(17ess3%) (0"1999)
Betry tines |1 3 Coment

Bead
Address fosssl Length(vom0) 1

(0 0wrFEE) (17128)
Brror handling [Keep Last value v
Write

Addrass Length(¥ORD)

& (e

Modbus TCP slave communication setting is completed.

T

As shown in the preceding figure, a Modbus TCP request is defined to
cyclically read the holding register (function code 03) with a 100ms period.
The read address is 0x2100 (VFD status word).

Step5 Compile and download.

So far, the communication configuration is completed. Then compile and
download it to the PLC. Click Log in to download, and after the download
is complete, run the PLC. Set the VFD IP address, P24.37-P24.40 to
192.168.0.20, set the station address P14.00 to 1, and keep default
settings for P24.41-P24.44. Keep consistent with Modbus TCP slave
settings, and set SM4001 enabling to True to establish successful Modbus
TCP communication.

(1) Compilation download.
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After adding the master/slave communication configuration in the Modbus
TCP slave communication settings, the values that are read can be viewed
in the Internal 1/0 mapping interface. The internal 1/0 mapping will
automatically allocate a mapping address for each configured mapping,
such as %IW1 in the first row of the following figure, which represents
mapping a value read from a register to address %IW1.

(2) Internal I/O mapping parameter view.

Similarly, multiple Modbus TCP commands can be added to control the
VFD, for example, adding control word (address 0x2000), setting the set
frequency (address 0x2001), checking status word (address 0x2100) and
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running frequency (address 0x3000) settings. Adding commands are shown
in the following figure. The control word and set frequency addresses are
contiguous, directly adding the function of writing multiple registers, with
alength setto 2.

(3) Configuration of multiple Modbus TCP commands.

=

After adding, download to PLC and run it. Enable SM4001, then check the
Internal I/0O mapping interface.

Set VFD function codes, P00.01=2, P00.02=0, and P00.06=10.

As shown in the following figure, give the running command (1: forward
run) and set the frequency (1000: 10Hz) on the internal I/O mapping
interface to control the VFD to run at 10Hz frequency using Modbus TCP.

(4) Parameter reference.
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Modbus TCP protocol
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EtherCAT object dictionary

Appendix A EtherCAT object dictionary

Index | Subindex Description Acc‘es‘s bata Default
permission | type
1000h 0 Device type RO UINT32 0x00000192
1001h 0 Error register RO UINT8 0
l008h| o | Manufacturerdevice| g, String EC-TX149
name
Manufacturer . Hardware version
1009h 0 hardware version RO String depended
100AR 0 Manufacturt.er RO String Software version
software version depended
ID object
0 Inclusjed max. RO UINTS 4
subindexes
1018h 1 Supplier ID RO UINT32 0x0000072C
2 Product code RO UINT32 0x00009000
3 Revision No. RO UINT32 0x00000001
4 Sequence No. RO UINT32 0x00000001
RX PDO1 mapping parameters
0 Number.ofsup.ported RW UINTS s
mapping objects
1 First mapped object RW UINT32 0x60400010
2 Second mapped RW UINT32 |  0x607A0020
object
3 Third mapped object RW UINT32 0x60FF0020
1600h |, Fourth mapped RW UINT32 |  0x60710010
object
5 Fifth mapping object RW UINT32 0x60720010
6 Sixth mapping object RW UINT32 0x60600008
7 Seventh mapping RW | UINT32 | 0x60810020
object
8 Eighth mapping RW UINT32 |  0x60B80010
object
RX PDO2 mapping parameters
Number of supported
1601h 0 mapping objects RW UINT8 2
1 First mapped object RW UINT32 0x60400010
2 Second mapped RW UINT32 0x607A0020
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EtherCAT object dictionary

Index | Subindex Description Acc.es.s Data Default
permission | type
object
RX PDO3 mapping parameters
0 Number.ofsup'ported RW UINTS 5
1602h mapping objects
1 First mapped object RW UINT32 0x60400010
2 Second mapped RW UINT32 |  0x607A0020
object
RX PDO4 mapping parameters
0 Number.ofsup.ported RW UINTS 5
1603h mapping objects
1 First mapped object RW UINT32 0x60400010
2 Second mapped RW UINT32 |  0x607A0020
object
TX PDO1 mapping parameters
0 Number_of sup.ported RW UINTS s
mapping objects
1 First mapped object RW UINT32 0x60410010
2 Second mapped RW UINT32 |  0x60640020
object
3 Third mapped object RW UINT32 0x606C0020
1A00R| -, Fourth mapped RW UINT32 |  0x60770010
object
5 Fifth mapping object RW UINT32 0x60F40020
6 Sixth mapping object RW UINT32 0x60610008
7 Seventh mapping RW UINT32 |  0x60B90010
object
8 Eighth mapping RW UINT32 |  0x60BA0020
object
TX PDO2 mapping parameters
0 Number'of sup.ported RW UINTS s
1A01h mapping objects
1 First mapped object RW UINT32 0x60410010
2 Second mapped RW UINT32 |  0x60640020
object
TX PDO3 mapping parameters
Number of supported
1A02h 0 . A RW UINT8 8
mapping objects
1 First mapped object RW UINT32 0x60410010
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EtherCAT object dictionary

Index | Subindex Description Acc.es.s Data Default
permission | type
2 Second mapped RW UINT32 |  0x60640020
object
TX PDO4 mapping parameters
0 Number'of sup.ported RW UINTS s
1A03h mapping objects
1 First mapped object RW UINT32 0x60410010
2 Second mapped RW UINT32 |  0x60640020
object
Sync Manager communication type
0 Max. subindexes RO UINT8 4
1 SMO communication RO UINTS 0x01
type
1cooh| 2 |SMIcommunication RO UINTS 0x02
type
3 SM2 communication RO UINTS 0x03
type
4 SM3 communication RO UINTS 0x04
type
RxPDO allocatin
1C12h 0 lI;/Ialj[.)soublllnde>t<e(sj RW UINT8 1
1 xroY allocate RW UINT16 0x1600
object index
TxPDO allocatin
s 0| e | unTs |1
1 L RW UINT16 0x1A00
object index
Sync Manager synchronization output parameters
0x00 Max. subindexes RO UINT8 0x20
0x01 Synchronization RW UINT16 0x02
mode
0x02 Cycle time RO UINT32 0
1C32h 0x03 SWlStchovetr t(ljme RO UINT32 0
0x04 upporte RO UINT16 0x4006
synchronization type
0x05 Min. cycle time RO UINT32 0x0003D090
0x06 Caleulation and RO UINT32 0
replication time
0x07 Reserved RW UINT32 0
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EtherCAT object dictionary

Index | Subindex Description Acc.es.s Data Default
permission | type
0x08 Obtain cycle time RW UINT16 0
0x09 Delay time RO UINT32 0
0x0A Sync0 time RW UINT32 -
0x0B  |SM event loss counter RO UINT32 0
0x0C Cyclic timeout RO UINT32 0
counter
0xOD Counter.oft.oo short RO UINT32 0
switching
0x20  |Synchronization error RO UINT8 0
Sync Manager synchronization input parameters
0x00 Max. subindexes RO UINT8 0x20
0x01 Synchronization RW UINT16 0x02
mode
0x02 Cycle time RO UINT32 0
0x03 Switchover time RO UINT32 0
0x04 Supported RO UINT16 0x4006
synchronization type
0x05 Min. cycle time RO UINT32 0x0003D090
Calculation and
1C33h 0x06 replication time RO UINT32 0
0x07 Reserved RW UINT32 0
0x08 Obtain cycle time RW UINT16 0
0x09 Delay time RO UINT32 0
0x0A Sync0 time RW UINT32 -
0x0B  |SM event loss counter RO UINT32 0
0x0C Cyclic timeout RO UINT32 0
counter
0xOD Counter_oft_oo short RO UINT32 0
switching
0x20  |Synchronization error| RO UINT8 0
2000h |0x00—0x13 Function code RW UINT16
2001h |0x00-0x23 Function code RW UINT16 -
2002h |0x00-0x21 Function code RW UINT16 -
2003h |0x00—0x42 Function code RW UINT16 -
2004h |0x00-0x3C Function code RW UINT16 -
2005h |0x00-0x35 Function code RW UINT16 -
2006h |0x00—0x23 Function code RW UINT16 -
2007h |0x00-0x56 Function code RW UINT16 -
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EtherCAT object dictionary

Index | Subindex Description Acc.es.s Data Default
permission | type

2008h |0x00—0x84 Function code RW UINT16 -
2009h |0x00-0x1D Function code RW UINT16 -
200Ah |0x00-0x20 Function code RW UINT16 -
200Bh | 0x00—-0x40 Function code RW UINT16 -
200Ch |0x00-0x21 Function code RW UINT16 -
200Dh |0x00-0x14 Function code RW UINT16 -
200Eh |0x00-0x47 Function code RW UINT16 -
200Fh |0x00-0x46 Function code RW UINT16 -
2010h |0x00-0x55 Function code RW UINT16 -
2011h |0x00—0x40 Function code RW UINT16 -
2012h |0x00-0x2D Function code RW UINT16 -
2013h |0x00-0x28 Function code RW UINT16 -
2014h |0x00-0x28 Function code RW UINT16 -
2015h |0x00—0x22 Function code RW UINT16 -
2016h |0x00-0x19 Function code RW UINT16 -
2017h |0x00-0x14 Function code RW UINT16 -
2018h |0x00-0x28 Function code RW UINT16 -
2019h |0x00-0x21 Function code RW UINT16 -
201Ah |0x00-0x35 Function code RW UINT16
201Bh |0x00-0x1E Function code RW UINT16 -
201Ch |0x00-0x1E Function code RW UINT16 -
603Fh 0 Error code RO UINT16 0
6040h 0 Control word RW UINT16 0
6041h 0 Status word RO UINT16 0
6043h 0 Output speed RO INT16 0
6044h 0 Feedback speed RO INT16 0

Speed range
6046h 1 Min. value RO UINT32 0

2 Max. value RO UINT32 0
Acceleration
Acceleration
6048h ! increment RO UINT32 0
5 Acc.eleration time RO UINT16 0
increment

Deceleration

6049h 1 D.eceleration RO UINT32 0
increment

202506 (V1.0)

145



EC-TX149 Industrial Ethernet Communication Card

EtherCAT object dictionary

Index | Subindex Description Acc.es.s Data Default
permission | type
5 Decgleratlon time RO UINT16 0
increment
uick stop
Fast stop speed
604Ah ! increment RW UINT32 0
2 Faststop time RW UINT16 0
increment
Speed gear ratio
1 Numerator of speed RW INT32 1
604Ch gear ratio
5 Denominator gf RW INT32 1
speed gear ratio
6060h 0 Operation mode RW UINT16 0
selection
6061h| 0 Operation mode RO UINT16 0
display
6062h 0 Position command RO DINT32 0
6063h 0 Position feedback RO DINT32 0
6064h 0 Position feedback RO DINT32 0
6065h 0 Position deviation RW UDINT32 0
range
6066h | 0 Too-large position RW UINT16 0
deviation timeout
6067h 0 Position pulse range RW UDINT32 0
606Ch 0 Actual speed RW DINT32 0
6071h 0 Target torque RW INT16 0
6072h 0 Max. torque RW UINT16 0
6077h 0 Actual torque value RO INT16 0
6078h 0 Actual current value RO INT16 0
6079h 0 Bus voltage RO UDINT32 0
607Ah 0 Target position RW INT16 0
6081h| 0 Speed in industrial RW  |UDINT32 0
regulations
6083h| 0 ACCin industrial RW | UDINT32 0
regulations
6084h| 0 DEC inindustrial RW | UDINT32 0
regulations
6087h 0 Torque ramp RW UDINT32 0
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EtherCAT object dictionary

Index | Subindex Description Acc.es.s Data Default
permission | type
Gear ratio

0 Number of RW UINT8 2
6091h subindexes

1 Motor resolution RW UINT32 0x00000001

2 Bearing axle RW UINT32 |  0x00000001

resolution
6098h 0 Homing method RW INT16 0
Homing speed
6099h 0 Reserved RW UINT32 0
60B0h 0 Position offset RW INT32 0
60B1h 0 Speed offset RW INT32 0
60B2h 0 Torque offset RW INT16 0
60B8h 0 Probe control RW UINT16 0
60B9h 0 Probe status RO UINT16 0
60BAR 0 Probe position rising RO INT32 0
edge
60BBh 0 Probe position falling RO INT32 0
edge

60EOh 0 Forward torque limit RW UINT16 0
60E1lh 0 Reverse torque limit RW UINT16 0
60F4h 0 Position deviation RO INT32 0
60FDh 0 Digital input RO UINT32 0
60FEh 0 Digital output RO INT32 0
60FFh 0 Target speed RW INT32 0
6502h 0 Drive mode RO UINT32 0x000003A5

202506 (V1.0)

147



EC-TX149 Industrial Ethernet Communication Card

Related function codes

Appendix B Related function codes

Function Name Parameter description Setting Default
code range
Channel of 0: Keypad
P00.01 running 1: Terminal 0-2 0
commands 2: Communication
0: Modbus/Modbus TCP
. 1: Reserved
Communlcatl.on 5: Ethernet
P00.02 | modeof running | oy o e aT/PROFINET/EtherNet | 00 0
commands P
4-6: Reserved
Setting channel of
P00.06 Afrequency 0
command
Setting channel of
P00.07 B frequency 1
command
Torque setting |1-9: See the Goodrive28 series
P03.11 | method selection | VFD User Manual. 0
of motor 1 10: Modbus/Modbus TCP
Forward rotation [communication
upper-limit 11: See the Goodrive28 series
P03.14 | frequency source |VFD User Manual. 0
in torque control |12: Ethernet communication 0-15
for motor 1 13: See the Goodrive28 series
Reverse rotation |VFD User Manual.
upper-limit 14:
P03.15 | frequency source |EtherCAT/PROFINET/EtherNet IP 0
in torque control [communication
for motor 1 15: See the Goodlrive28 series
Setting source of |VFD User Manual.
P03.18 electromoti\{e ' 0
torque upper limit
for motor 1
Setting source of
P03.19 | brakingtorque 0
upper limit for
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Related function codes

Function
code

Name

Parameter description

Setting
range

Default

motor 1

P04.13

Voltage setting
channel selection
for motor 1

P09.00

PID reference
source

P09.02

PID feedback
source

P35.11

Torque setting
method selection
of motor 2

P35.14

Forward rotation
upper-limit
frequency source
in torque control
for motor 2

P35.15

Reverse rotation
upper-limit
frequency source
in torque control
for motor 2

P35.18

Setting source of
electromotive
torque upper limit
for motor 2

P35.19

Setting source of
braking torque
upper limit for

motor 2

P36.13

Voltage setting
channel selection
for motor 2

P06.04

HDO1 output
selection

P06.05

RO1 output
selection

0-22: See the Goodrive28 series
VFD User Manual.

23: Modbus/ Modbus TCP
communication virtual terminal
output

24: See the Goodrive28 series

0-63
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Related function codes

Function
code

Name

Parameter description

Setting
range

Default

VFD User Manual.

25: Ethernet communication
virtual terminal output

26-33: See the Goodrive28 series
VFD User Manual.

34:
EtherCAT/PROFINET/EtherNet IP
communication virtual terminal
output

35-63: See the Goodrive28 series
VFD User Manual.

P06.26

AO1 output
selection

0-15: See the Goodrive28 series
VFD User Manual.

P06.28

HDOL1 high-speed
pulse output

16: Value 1 set through
Modbus/Modbus TCP
communication

17: Value 2 set through
Modbus/Modbus TCP
communication

18-19: See the Goodrive28 series
VFD User Manual.

20: Value 1 set through Ethernet
communication

21: Value 2 set through Ethernet
communication

22:Value 1 set through
EtherCAT/PROFINET/EtherNet IP
communication

23:Value 2 set through
EtherCAT/PROFINET/EtherNet IP
communication

P07.27

Present fault type

0-17: See the Goodrive28 series

P07.28

Last fault type

VFD User Manual.

P07.29

2nd-last fault type

18: Modbus/Modbus TCP

P07.30

3rd-last fault type

P07.31

4th-last fault type

P07.32

5th-last fault type

communication fault (E18)
19-29: See the Goodrive28 series
VFD User Manual.

30: Ethernet communication

0-588

o |O|Oo|o|o|o
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Related function codes

Function
code

Name

Parameter description

Setting
range

Default

fault (E30)

31-56: See the Goodlrive28 series
VFD User Manual.

57: PROFINET communication
timeout fault (E57)

58-59: See the Goodlrive28 series
VFD User Manual.

60: Communication card
identifying failure (E60)

61-62: See the Goodrive28 series
VFD User Manual.

63: Communication card
communication timeout fault
(E63)

64—65: See the Goodrive28 series
VFD User Manual.

66: EtherCAT communication
timeout fault (E66)

67-94: See the Goodrive28 series
VFD User Manual.

95: EtherNet IP communication
timeout (E95)

96-588: See the Goodlrive28
series VFD User Manual.

P08.31

Motor switchover
selection

Ones place: Switching channel
selection

0: Terminal

1: Modbus/Modbus TCP
communication

2: Reserved

3: Ethernet

4: EtherCAT/PROFINET/EtherNet
IP communication

Tens place: indicates whether to
enable switchover during
running

0: Disable

1: Enable

0x00-0x14

0x00
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Related function codes

ST Name Parameter description Sl Default
code range
P14.03 Communication | 0-200ms 5
response delay
Ones place:
0: Respond to write operations
1: Not respond to write
operations
Tens place:
0: Communication password
protection is invalid.
1: Communication password
protection is valid.
Transmission fault|Hundreds place: 0x0000—
P14.05 processing 0: User-defined addresses 0x1111 0x0000
specified in group P16 are
invalid.
1: User-defined addresses
specified in group P16 are valid.
Thousands place:
0: CRC failure, with response of
error type 0x06
1: CRC checksum failure, without
response
Ones place: Channel for mapping
function codes to PZDs
Channel selection 0: Reserved
for mapping 1 Reserved
P14.48 between PZDs and 2: Group P23 ) 0x00-0x12| 0x12
function codes Tens place: Save function at
power off
0: Disable
1: Enable
P14.49-p reZil\Dli r’r'z;:[));izng - 0x0000- 1, 5000
14.59 . OxFFFF
function codes
P14.00-P :égf)inpgz f?fnif:)i - 0x0000~ | ox0000
14.70 OxFFFF
codes
P14.71 PZD 0: In decimal format 0-1 0
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ST Name Parameter description Sl Default
code range
communication |1: Binary format
control word
expression format
User-defined read
P16.00-P| addresses 1-16, ) 0x0000— OXFFFF
16.31 | corresponding to OxFFFF
local addresses
User-defined write
P16.32-P| addresses 1-16, ) 0x0000— OXFFFF
16.63 | corresponding to OxFFFF
local addresses
0: Invalid
1: Set frequency (0-Fmax, unit:
0.01Hz)
2: PID reference (-1000-1000, in
which 1000 corresponds to
100.0%)
3: PID feedback (-1000-1000, in
which 1000 corresponds to
100.0%)
4: Torque setting (-3000—+3000,
in which 1000 corresponds to
100.0% of the motor rated
current)
P23.02-P|  PZD2-PZDI2 |, Setting of the upper limit of 0-31 0
23.12 receive .
forward running frequency
(0~Fmax, unit: 0.01Hz)
6: Setting of the upper limit of
reverse running frequency
(0~Fmax, unit: 0.01Hz)
7: Upper limit of the
electromotive torque (0-3000, in
which 1000 corresponds to
100.0% of the motor rated
current)
8: Upper limit of braking torque
(0-3000, in which 1000
corresponds to 100.0% of the
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L) Name Parameter description ety

code range

motor rated current)

9: Virtual input terminal

command (0x000-0x7FF)

10: Virtual output terminal

command (0x000-0x01F)

11: Voltage setting special for V/F

separation (0-1000, in which

1000 corresponds to 100.0% of

the motor rated voltage)

12: AO output setting 1 (0-1000,

in which 1000 corresponds to

100.0%)

13: AO output setting 2

(-1000-1000, in which 1000

corresponds to 100.0%)

14-18: Reserved

19: Function parameter mapping

(PZD2-PZD12 correspond to

P14.49-P14.59)

20-31: Reserved

0: Invalid

1: Running frequency (x100, Hz)

2: Set frequency (x100, Hz)

3: Bus voltage (x10, V)

4: Output voltage (x1, V)

5: Output current (x100, A)

6: Actual output torque (x10, %)

7: Actual output power (x10, %)

P23.13-P 8: Rotation speed of running (x1,
253 |PZD2-PZD12send oo g

9: Linear speed of running (x1,

m/s)

10: Ramp reference frequency

(x100, Hz)

11: Fault code

12: AlL input (x100, V)

13: Al2 input (x100, V)

14: Al3 input (x100, V)

Default
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Related function codes

ST Name Parameter description Sl Default
code range
15: Reserved
16: HDI1 frequency value (x100,
kHz)
17: Reserved
18: Terminal input state
19: Terminal output status
20: PID reference (x100, %)
21: PID feedback (x100, %)
22-26: Reserved
27: VFD status word 2
28-31: Reserved
32: Function parameter mapping
(PZD2-PZD12 correspond to
P14.60-P14.70)
0: PROFINET
1: EtherCAT
2: Reserved
3: EtherNet IP
Expansion card 4: Modbus TCP
P24.00 protocol selection 5: EtherNet UDP 0-15 0
6: PROFINET + EtherNet UDP
7: EtherCAT + EtherNet UDP
8-14: Reserved
15: No communication
expansion card
Ethernet
P24.02 |monitoring card IP|- 0-255 192
address 1
Ethernet
P24.03 |monitoring card IP|- 0-255 168
address 2
Ethernet
P24.04 |monitoring card IP|- 0-255 0
address 3
Ethernet
P24.05 |monitoring card IP|- 0-255 1
address 4
P24.06 Ethernet - 0-255 255
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Related function codes

Function
code

Name

Parameter description

Setting
range

Default

monitoring card
subnet mask 1

P24.07

Ethernet
monitoring card
subnet mask 2

0-255

255

P24.08

Ethernet
monitoring card
subnet mask 3

0-255

255

P24.09

Ethernet
monitoring card
subnet mask 4

0-255

P24.24

Time to identify
expansion card

0.0-600.0

0.0s

P24.27

Expansion card
communication
timeout time

0.0-600.0

0.0s

P24.30

EtherCAT
communication
timeout time

0.0-60.0

5.0s

P24.31

PROFINET
communication
timeout time

0.0-60.0

5.0s

P24.32

EtherNet IP
communication
timeout time

0.0-60.0

5.0s

P24.34

Modbus TCP
communication
timeout time

0.0-60.0

5.0s

P24.37

Industrial Ethernet
communication
card IP address 1

0-255

192

P24.38

Industrial Ethernet
communication
card IP address 2

0-255

168

P24.39

Industrial Ethernet
communication
card IP address 3

0-255

P24.40

Industrial Ethernet

0-255

20
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ST Name Parameter description Sl Default
code range
communication
card IP address 4
Industrial Ethernet|
p24.41 communication | 0-255 255
card subnet mask
1
Industrial Ethernet
P24.42 | COMMunication | 0-255 | 255
card subnet mask
2
Industrial Ethernet
pag.43 | Communication | 0-255 | 255
card subnet mask
3
Industrial Ethernet|
P24.44 communication ) 0-255 0
card subnet mask
4
Saving EtherCAT
P24.49 writtegn function 0: Do not save 0-1 0
1: Save
codes
0-1: Reserved
EtherCATDC  |2:1ms
P24.50 | synchronization |3:2ms 0-5 0
cycle 4:4ms
5: 8ms
EtherCAT slave 0x0000—
P2451 | tation address | oxrep | OXFFFF
0: No card
1-35: Reserved
36: All-in-one expansion
card—PROFINET communication
Expansion card |card
P29.00 type 37-40: Reserved 0-63 0
41: All-in-one expansion
card—EtherCAT communication
card
42: Reserved
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Related function codes

ST Name Parameter description Sl Default
code range
43: All-in-one expansion
card—EtherNet IP
communication card
44: All-in-one expansion
card—Modbus TCP
communication card
45: All-in-one expansion
card—Ethernet communication
card
46: All-in-one expansion
card—PROFINET + Ethernet
communication card
47: All-in-one expansion
card—EtherCAT + Ethernet
communication card
48-63: Reserved
Expansion card 0.00-
P23.03 | ¢ oftware version | 65535 | 000
EtherCAT control 0x0000—
P29.32 word - OXFFFF 0x0000
EtherCAT status 0x0000—
P29.33 word - OXFFFF 0x0000
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