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Ethernet Communication Card Safety precautions

A\

The extension 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, maintaining the device, to prevent all kinds of emergencies.

Safety precautions

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

For any physical injuries or damage to the device caused due to your neglect of the safety
precautions described in this manual and the VFD operation manual, our company shall not be
held liable.

° You need to open the housing of the VFD when installing or removing the
communication card. Therefore, you must disconnect all power supplies of the VFD and
ensure that the voltage inside the VFD is safe. For details, see the description in the
VFD operation manual. Severe physical injuries or even death may be caused if you do
not follow the instructions.

° Store the communication card in a place that is dustproof and dampproof without
electric shocks or mechanical pressure.

[ The communication card is electrostatic sensitive. Take measurements to prevent
electrostatic discharge when performing operations involving it.

[ Tighten the screws up when installing the communication card. Ensure that it is firmly
fixed and properly grounded.
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Terminology,

abbreviations, and acronyms

CAN Controller Area Network
Communication object, a transmitted unit on a CAN network. Communication
COB objects (COBs) carry data and can be transmitted through the whole network.
A COB is part of a CAN message frame.
Electronic data sheet (EDS), an ASCII file for node configuration, required
EDS when a CANopen network is configured. An EDS file contains general
information about nodes and their dictionary objects (parameters).
Network management, one of the CAN application-layer service elements in
NMT the CAN reference model. It is used for the initialization, configuration, and
fault handling of a CAN network.
_OpJGCt 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, status values, and actual values.
PDO command transmitted by a slave station to the master station, where n
PDOnN Tx
refersto 1, 2, 3, 4.
PDON Rx PDQ command transmitted by the master station and received by a slave
station, where nrefersto 1, 2, 3, 4.
SDo Service data object, a type of COB, used to transmit non-time key data, such
as parameter values.
RO Indicates 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 Indicates that a number with this prefix is a hexadecimal value, for example,
0x10 indicates the decimal value 16.
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Check the following after receiving a communication extension card product:

1 Product Confirmation

Whether the communication card is damaged.

Whether all the following items are contained in the product package:

] Communication card
] Tie
] M3 screw.

Obtain the EDS file of the communication card from Unitronics.
Confirm the environmental requirements for application.

Table 1-1 Environmental requirements

Iltem Requirement
Operation temperature -10—+50°C
Storage temperature -20—+60°C
Relative humidity 5%-95%
Other weather No condensation, ice, rain, snow, or hail;
conditions solar radiation < 700 W/m?
Air pressure 70-106 kPa

Vibration and impact

5.9m/s? (0.6g) at the sine vibration of 9 Hz to 200 Hz




Ethernet Communication Card Ver. 1.1

Ethernet/IP communication card

3.1 Overview

1. This manual describes the function specifications, installation, basic operation and
settings, and information about the network protocol. To ensure that you install and
operate the product properly, read this manual and the communication protocol section in
the VFD operation manual carefully before you use the product.

2. This manual only describes how to operate the Ethernet/IP communication card and the
related commands but does not provide details about the Ethernet/IP protocol.

3. This communication card is defined as an Ethernet/IP slave station communication card
and is used on a VFD that supports Ethernet/IP communication.

4. The communication card supports star, linear, and ring topologies.

5. The communication card supports 32 inputs/outputs to read and write process data, read
status, and read and write function parameters of a VFD.

3.2 Features
1. Functionality

»> Supports the Ethernet/IP protocol.

> Two Ethernet/IP ports 10/100M full-duplex / half-duplex operation.

» Support star, linear, and ring topologies (but do not support ring-network monitoring).
2. Protocols

Ethernet/IP adopts the application layer protocol CIP.

CIP uses connectionless UDP and connection-based TCP for information control and
transmission over the Ethernet, allowing send of explicit and implicit packets. Implicit packets
are time-critical control messages and are transmitted using UDP/IP. Explicit packets are point-
to-point messages that are not time-critical and transmitted using TCP/IP. Explicit packets are
used for configuration, download, and fault diagnosis, while implicit packets are used for real-
time I/O data transmission.

3. Communication ports

Standard RJ45 ports are used in Ethernet/IP communication. The communication card
provides two RJ45 ports with no transmission direction defined, and therefore you can insert a
cable into the port without regard to its direction. Figure 0-1 shows the ports, and Table 0-1
describes the port pins.
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Figure 0-1 Two standard RJ45 ports.

Table 0-1 Standard RJ45 port pins

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
4. State indicators

The Ethernet/IP communication card provides four LED indicators and four net port indicators
to indicate its states. Table 0-2 describes the state indicators.

Table 0-2 State indicators

LED Color State Description
on Indicating that the card and VFD identify each
other.
LEDL Green Blinking (1Hz) Indicating that the card and VFD communicate
normally.
off Indicating that the card and VFD communicate
improperly.
Indicating that communication between the card
On and PLC is online and data interchange is
allowed.
LED2 Green - Indicating IP address conflict between the card
Blinking (1Hz) and PLC.
off Indicating that communication between the card
and PLC is offline.
On Failed to set up 1/O between the card and PLC.
LED3 Red

Blinking (1Hz)

Incorrect PLC configuration.
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LED Color State Description
Blinking (2Hz) The card failed to send data to the PLC.
Blinking (4Hz) The connection between the card and PLC timed
out.
Off No fault
LED4 Red On 3.3V power indicator
on Link indicator, indicating successful Ethernet
Net port connection.
. Yellow — — -
indicator off Link indicator, indicating that Ethernet connection
is not established.
on ACK indicator, indicating that data interchange is
_Ne_t port Green being performed.
indicator off ACK indicator, indicating that data interchange is
not being performed.

3.3 Electrical wiring

The Ethernet/IP communication card provides standard RJ45 ports and supports linear, star,
and ring topologies. Figure 0-2, Figure 0-3, and Figure 0-4 show the electrical wiring diagrams
for different topologies.

Use CAT5, CAT5e, and CAT6 network cables for electrical wiring. When the communication
distance is greater than 50 meters, use high-quality network cables that meet the standards.

Master device
(PLC)

Slave device 1

Slave device 2 Slave device n

==

Figure 0-2 Electrical wiring diagram for a linear topology
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Slave device 1 Slave device 2 Slave device n

Master device
{PLC)

Switch ‘

Figure 0-3 Electrical wiring diagram for a star topology

Note: An Ethernet switch must be available when the star topology is used.

Slave device 1 Slave device 2 Slave device n

Master device
{PLC)

Figure 0-4 Electrical wiring diagram for a ring network
3.4 Communication
3.4.1 Communication settings
The Ethernet/IP communication card can function as only the Ethernet/IP slave station. Before
communication, set UMI-B7 function codes, including:
> IP address and subnet mask for the card

The default IP address and subnet mask for each communication card are 192.168.0.20 and
255.255.255.0. You can change them to the address of a network segment.

» Control mode

If you want to control the VFD with the communication card, set the control mode to Ethernet/IP
communication control. To be specific, set P00.01=2 (communication as the running command
channel) and set P00.02=3 (Ethernet/IP communication channel) to control VFD start and stop.
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If you want to set a value through Ethernet/IP communication, change the control way of
corresponding function codes to Ethernet/IP communication. Appendix B lists related function
codes.

Note: After the setting, the card can communicate normally. If you want to control the VFD with
the card, set related function codes to enable Ethernet/IP communication control.

3.4.2 Packet format
Table 0-3 describes the structure of a TCP communication packet.

Table 0-3 Structure of a TCP communication packet

MAC-layer IP-layer TCP-layer
packet packet packet Valid data Packet trailer
header header header
14 bytes 20 bytes 20 bytes 0-1488 bytes 4 bytes

Table 0-4 describes the structure of a UDP communication packet.

Table 0-4 Structure of a UDP communication packet

MAC-layer IP-layer UDP-layer
packet packet packet Valid data Packet trailer
header header header
14 bytes 20 bytes 20 bytes 0-1488 bytes 4 bytes

3.4.3 Ethernet IP communication
The Ethernet/IP communication card supports 16-word input/output. Figure 0-5 shows the
packet format for transmitting data with a VFD.

Parameter Process data
[ identification Fixed ZD
(PKW) I Zone ™% Distributable zone ————
| | | Voal prpal |
I I I CW |PZD2| PZD3 | | PZD12
PKW1 3 PKW2 3 PKW3 3 PKW4 | gy ipZDzi PZD33 3 PZD12

Figure 0-5 Packet structure

By using the 32 inputs/outputs, you can set the reference parameters of the VFD, monitor the
status values, transmit control commands, monitor the running state, and read/write the
function parameters of the VFD. For specific operations, see the following description.
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Parameter zone:

PKW1—~Parameter identification

PKW2—Array index number

PKW3—Parameter value 1

PKW4—Parameter value 2

Process data:

CW—Control word (transmitted from the master to a slave. For a description, see Table 0-5.)
SW—Status word (transmitted from a slave to the master. For a description, see Table 0-8.)
PZD—Process data (user defined)

(The process data output from the master to a slave is a reference value, and the process data
input from a slave to the master is an actual value.)

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

CWs and SWs

Using CWs is the basic method of the fieldbus system to control VFDs. A CW is transmitted by
the fieldbus master station 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 state
information back to the master through an SW.

Reference value: A VFD device may receive control information in multiple channels, including
analog and digital input terminals, VFD control panel, and communication modules (such as
RS485 and CH-PAQO1 adapter modules). To enable the control over VFD devices through
Ethernet/IP, you need to set the communication module as the controller of the VFD device.

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 an integer transmitted as an actual value from the VFD device to the master depends on the
set function. For more description, see the related VFD operation manual.

Note: A VFD device always checks the bytes of a CW and reference value.
Task packet (master station -> VFD)
CW: The first word in a PZD task packet is a VFD CW.

8-



Ethernet Communication Card Ver. 1.1

When P15.43=0, Ethernet/IP control words are defined by byte. Table 0-5 describes UMI-B7
series VFD CWs defined by byte.

Table 0-5 UMI-B7 series VFD CWs expressed in decimal format

Bit Name Value Description
1 Forward running
2 Reverse running
3 Forward jogging
4 Reverse joggin
Communication-based 1999ing
0-7 5 Stop
control command
6 Coast to stop (emergency stop)
7 Fault reset
8 Jogging to stop
9 Decelerate to stop
. . Enable writing (mainly through PKW1 to
Enabl t 1
8 nabling writing PKW4)
9-10 Motor group settin 00 Motor 1
group 9 01 Motor 2
1 Enable ti / d control switchi
11 Control mode switching nave orqge Spee .con. o7 switching
0 Disable switching
12 Resetting power 1 Enable
consumption to zero 0 Disable
1 Enable
13 Pre-excitation -
0 Disable
1 Enabl
14 DC braking nave
0 Disable
1 Enable
15 Heartbeat ref
eartbeat reference o Disable

When P16.56=1, Ethernet/IP control words are defined by bit. Table 0-6 describes UMI-B7
series VFD CWs defined by bit.
Table 0-6 UMI-B7 series VFD CWs expressed in binary format

Bit Name Description Priority
0 Forward running 0: Decelerate to stop 1: Forward running 1
1 Reverse running 0: Decelerate to stop 1: Reverse running 2
2 Fault reset 0: Disable 1: Enable 3
3 Coast to stop 0: Disable 1: Enable 4
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Bit Name Description Priority
4 Forward jogging 0: Disable 1: Enable 5

5 Reverse jogging 0: Disable 1: Enable 6

6 Jogging to stop 0: Disable 1: Enable 7

7 / Reserved

Enable reading and

8 . 0: Disable 1: Enabl
writing (PKW1-PKW4) sable L. Enable
9 / Reserved
. 0: Top
10 Decelerate to stop 0: Disable 1: Enable L
priority
11-15 / Reserved

Reference value (REF): The second to twelfth words in a PZD task packet are the main settings.
The main frequency settings are provided by the main setting signal source. Table 0-7
describes the settings of UMI-B7 series VFD.

Table 0-7 Settings of UMI-B7 series VFD

Function Default
Word Value Range
code value

P16.32 Received |0: Invalid . 0
PZD2 |1: Set frequency (0-Fmax, unit: 0.01 Hz)

Received |2: PID reference (-1000-1000, in which 1000 corresponds

P16.33 PZD3  [to 100.0%) 0
Received |3: PID feedback (-1000-1000, in which 1000 corresponds

P16.34 0
PZD4 |to 100.0%)

P16.35 Received |4: Torque setting (-3000—+3000, in which 1000 0
PZD5 |corresponds to 100.0% of the rated current of the motor)

P16.36 Received |5: Setting of the upper limit of forward running frequency 0
PZD6  |(0-Fmax, unit: 0.01 Hz)

P16.37 Received |6: Setting of the upper limit of reverse running frequency 0
PZD7  |(0-Fmax, unit: 0.01 Hz)

P16.38 Received |7: Upper limit of the electromotive torque (0-3000, in 0

PZD8 |which 1000 corresponds to 100.0% of the rated current of

P16.39 Received [the motor) 0
) PZD9  |8: Upper limit of the brake torque (0—3000, in which 1000

P16.40 Received |corresponds to 100.0% of the rated current of the motor) 0
) PZD10 [9: Virtual input terminal command, 0x000—-0x3FF (bit9—

Received |bit0 correspond to S8/S7/S6/S5/HDIB/HDIA/S4/S3/S2/S1
P16.41 . 0
PZD11 |in sequence)

P16.42 Received |10: Virtual output terminal command, 0x00—0xO0F (bit3— 0
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Function Word value Range Default
code value
PZD12 |bit0 correspond to RO2/RO1/HDO/Y1 in sequence)

11: Voltage setting (for V/F separation)

(0-1000, in which 1000 corresponds to 100.0% of the
rated voltage of the motor)

12: AO1 output setting 1 (-1000-+1000, in which 1000
corresponds to 100.0%)

13: AO2 output setting 2 (-1000-+1000, in which 1000
corresponds to 100.0%)

14: MSB of position reference (signed number)

15: LSB of position reference (unsigned number)

16: MSB of position feedback (signed number)

17: LSB of position feedback (unsigned number)

18: Position feedback setting flag (position feedback can
be set only after this flag is set to 1 and then to 0)

19: Function code mapping (PZD2-PZD12 correspond to

P14.49-P14.59 respectively.)
20-31: Reserved

Response packet (VFD -> master station)

Status word (SW): The first word in a PZD response packet is a VFD status word.

P15.43=0 (SWs are defined in decimal format), and the VFD SWs are defined as follows.

Table 0-8 UMI-B7 series VFD SWs expressed in decimal format

Bit Name Value Description
1 Forward running
2 Reverse running
0-7 Running state 3 Stopped
4 Faulty
5 POFF
1 Ready to run
8 Bus voltage established Y
0 Not ready to run
0 Motor 1
9-10 Motor group feedback
1 Motor 2
1 Synchronous motor
11 Motor type feedback Y
0 Asynchronous motor
12 Overload pre-alarm feedback 1 Overload pre-alarm generated
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Bit Name Value Description
0 No overload pre-alarm generated
0 Keypad-based control
1 Terminal-based trol
13-14 Run/Stop mode ermlpa - A8=C SOTIe
2 Communication-based control
3 Reserved
1 Heartbeat feedback
15 Heartbeat feedback 0 No heartbeat feedback

P15.43=1 (SWs are defined in binary format), and the VFD SWs are defined as follows.

Table 0-9 UMI-B7 series VFD SWs expressed in binary format

Bit Name Description Priority
0 Forward running 0: Disable 1: Enable 1
1 Reverse running 0: Disable 1: Enable 2
2 Stopped 0: Disable 1: Enable 3
3 Fault 0: Disable 1: Enable 4
4 POFF 0: Disable 1: Enable 5
5 Pre-excited 0: Disable 1: Enable 6
6-15 / Reserved

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

Table 0-10 Actual status values of UMI-B7 series VFD

Function Default
Word Value Range
code value
P16.43 Transmitted |0: Invallq 0
PZD2 1: Running frequency (x100, Hz)
i 2: Set frequency (x100, Hz
P16.44 Transmitted q y ( ) 0
PZD3 3: Bus voltage (x10, V)
i 4: Output voltage (x1, V.
P16.45 Transmitted : p ge ( ) o
PZD4 5: Output current (x10, A)
Transmitted |6: Actual output torque (x10, %)
P16.46 PZD5 7: Actual output power (x10, %) 0
Transmitted |8: Rotating speed of the running (x1, RPM)
P16.47 PZD6 9: Linear speed of the running (x1, m/s) 0
P 10: Ramp frequency reference
Transmitted
P16.48 PZD7 11: Fault code 0
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Functi Default
unction Word Value Range etad

code value
Transmitted |12: All value (x100, V)
P16.49 0
PZD8 13: Al2 value (x100, V)
i 14: AI3 value (%100, V|
P16.50 Transmitted value ( ) 0
PZD9 15: HDIA frequency (x1000, kHz)
Transmitted |16: Terminal input state
P16.51 PZD10 17: Terminal output state 0
i 18: PID reference (x10, %
p1e5y | Transmitted : ( ) 0
PZD11 19: PID feedback (x10, %)
20: Rated torque of the motor
21: MSB of position reference (signed number)
22: LSB of position reference (unsigned number)
23: MSB of position feedback (signed number)
24: LSB of position feedback (unsigned number)
25: Status word
. 26: HDIB frequency value (x1000, kHz)
P16.53 Transmitted 27: MSB of PG card pulse feedback count 0
PZD12 28: LSB of PG card pulse feedback count
29: MSB of PG card pulse reference count
30: LSB of PG card pulse reference count
31: Function code mapping (PZD2-PZD12
correspond to P14.60-P14.70 respectively.)
32: Status word 3
33—47: Reserved
PKW zone

PKW zone (parameter identification flag PKW1—numerical zone): The PKW zone describes
the processing mode of the parameter identification interface. A PKW interface is not a physical
interface but a mechanism that defines the transmission mode (such as reading and writing a
parameter value) of a parameter between two communication ends.

Parameter Process data

ident
T

| | |
PKW1 | PKW2 | PKW3 | PKW4

tification (PKW)
T T

CW | PzD2]
SW | PzD2!

Request |
No. |P

Respo‘nse | address

t t
| Parameter!

arameter |l error Parameter
1N value

Figure 0-6 Parameter identification zone

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

First word PKW1 (16 bits)

Bits 15-00 | Task or response identification flag | 0-7
Second word PKW?2 (16 bits)
Bits 15-00 | Basic parameter address | 0-247
Third word PKW3 (16 bits)
Bits 15-00 Value (most significant word) of a parameter or 00

error code of the returned value
Fourth word PKW4 (16 bits)
Bits 15-00 | Value (least significant word) of a parameter 0 - 65535

Note: If the master station requests the value of a parameter, the values in PKW3 and PKW4
of the packet that the master station 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 0-11 Task identification flag PKW1

Request No. (from the master to a slave) Response signal
Request
I(jlo Function Acceptance | Rejection

0 No task 0 —

1 Requesting the value of a parameter 1,2 3

2 Modifying a parameter value (one word) [modifying the 1 3ord
value only on RAM]

3 Modifying a parameter value (two words) [modifying 2 3ord

the value only on RAM]

4 Modifying a parameter value (one word) [modifying the 1 3ora
value on both RAM and EEPROM]

Modifying a parameter value (two words) [modifying

the value on both RAM and EEPROM]

2 3or4

Note: The requests #2, #3, and #5 are not supported currently.

Table 0-12 Response identification flag PKW1

Response No. (from a slave to the master)
Response No. Function
0 No response
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Response No. (from a slave to the master)

Response No.

Function

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
numbers is returned:

Invalid command

Invalid data address

Invalid data value

Operation failure

Password error

Data frame error

: Parameter read-only

: The parameter cannot be modified during VFD running
: Password protection

©ONDD RN

The standard ODVA protocol specifies the data transmission format and CWs/SWs
definitions, and the packet format for data transmission with the VFD is shown in Table 0-13.

Table 0-13 Transmission modes specified in standard ODVA protocol

Data length

No. Input/Output a(bayte;r;? Format (word)
2 70/20 4 CW1/SW1 + Speed_ref/act
3 71/21 4 CW2/SW2 + Speed_ref/act
4 72122 6 CW1/SW1 + Speed_ref/act +

Torque_ref/act
5 73123 6 CW2/SW2 + Speed_ref/act +

Torque_ref/act

CW1/SW1 and CW2/SW?2 are defined as shown in Table 0-14, Table 0-15, Table 0-16 and

Table 0-17.
Table 0-14 CW1 specified in standard ODVA protocol
Bit Name Value Description
. 0 Disable
0 Forward running
1 Enable
1 Reserved / /
2 Fault reset 0 Disable
1 Enable
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Bit Name Value Description
3-15 Reserved / /
Table 0-15 SW1 specified in standard ODVA protocol
Bit Name Value Description
0 Fault state 9 No fault
1 Fault
1 Reserved / /
0 Not forward runnin
2 Running state - g
1 Forward running
3-15 Reserved / /
Table 0-16 CW2 specified in standard ODVA protocol
Bit Name Value Description
0 Forward runnin 0 Disable
9 1 Enable
1 Reverse runnin 0 Disable
9 1 Enable
2 Fault reset 0 Disable
1 Enable
3-4 Reserved / /
0 Local control (keypad)
5 Control reference source
! 1 Remote control (Ethernet/IP communication)
Frequency reference 0 Local reference (keypad)
6 q 4 Remote reference (Ethernet/IP
source 1 -~
communication)
7-15 Reserved / /
Table 0-17 SW2 specified in standard ODVA protocol
Bit Name Value Description
No faul
0 Fault 0 o fault
1 Fault
1 Overload pre-alarm 0 No overload
feedback 1 Overload pre-alarm
0 Stopped
2 Running state 1 PP -
1 Forward running
0 Stopped
3 Running state 2 PP -
1 Reverse running
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Bit Name Value Description
Ready to run

o

4 Bus voltage established

1 Not ready to run
5 Control reference source 0 Local control (keypad)

1 Remote control (not keypad)
6 Frequency/torque 0 Local control (keypad)

reference source 1 Remote control (not keypad)

7 Reference reached 9 Not reached

1 Reached

8-15 Reserved / /

Based on the ODVA protocol provisions, these four modes are combined with PZD process
data defined by Unitronics, and the packet format for data transmission with the VFD is shown
in Table 0-18.

Table 0-18 Unitronics extended data model based on the ODVA protocol

Data | h
No. Input/Output a(tbay;r;g);t Format (word)

6 7424 24 CW1/SW1 + Speed_ref/act + Null +PZD4-12
7 75/25 24 CW2/SW2 + Speed_ref/act + Null +PZD4-12
CW1/SW1 + Speed_ref/act + Torque_ref/act +

8 76/26 24 PZDA-12
9 77127 24 CW2/SW2 + Speed_ref/act + Torque_ref/act +

PzZD4-12

3.5 Example 1 of PLC communication (communicate with Allen-Bradley PLC)

This example shows how to use an Allen-Bradley PLC (model: 1769 _L36ERMS) to
communicate with an Ethernet/IP adapter module (through using the Studio 5000 software as
the configuration tool).

3.5.1 Create a new project

Connect the PC to the PLC with a printer cable or network cable. Open software, and click
"New Project".
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a

Rockwell Software®

Studio 5000

New Project Existing Project

From Import Sample Project

x From Sample Project From Upload
Recent Projects

& eos_tesT 0s1s J
|

Select the correct PLC model, fill in the project name, click "Next", and click "Finish".

© New Project ? X
Project Types Search X

4 Compact GuardLogix® 5370 Safety Controller

e 1769-L30ERMS  Compact GuardLogix® 5370 Safety Controller

@ view 1769-L33ERMS  Compact GuardLogix® 5370 Safety Controller
1769-L36ERMS  Compact GuardLogix® 5370 Safety Controller
T769-L37ERMOS Compact GuardLogin® 5370 Safety Controller
1769-37ERMS  Compact GuardLogix® 5370 Safety Controller
1769-L38ERMS ~ Compact GuardLogix® 5370 Safety Controller

Compact GuardLogix® 5380 Safety Controller

CompactLogix™ 5370 Controller

CompactLogix™ 5380 Controller

CompactLogix™ 5480 Controller

Location: | C:\Users\Administrator\Documents\Studio 500( ~

Name:
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1769-L36ERMS Compact GuardLogix® 5370 Safety Controller
GD. 350 EthernetiP ODVA 049

Revision: Bl

Security Authority: | No Protection s

Use only the selected Security Authority for authentication and
authorization

Secure With: Logical Name <Controller Name>

Permission Set v

Description:

3.5.2 Import an EDS file

The EDS file is used to specify device attributes for Ethernet/IP client. The client identifies the
device through product code, device type, and major version attributes.

Right click "TOOLS", and select "EDS Hardware Installation Tool".

& Logix Designer - GD_350_Ethernet/P_ODVA_049 [1769-L36ERMS 31.11]

FILE EDIT VIEW SEARCH LOGIC COMMUNICATION:

i) () () =8l ] [ e 2 E G| T
i L Security
= ok 1 Fath; <none> Safety < ==
ST offine B. NoForces @ Documentation Langusges “Favoritss  AGE
Controller Organizer -8 x import
Export »
4 = Controller GD_350_EthernetlP_ODVA_D49 4B DS Hardware Instalation Tool
< Controller Tags
Controller Fault Handler PR 4
Power-Up Handler Moritor Equipment Phases
4 Tasks :
4 £ MainTask Plug-in Manager.
b L MainProgram Custom Tools.

4 (T) SafetyTask
b SafetyProgram
Unscheduled
4 - Motion Groups
Ungrouped Axes

B controlFLASH

Click "Next".

-19-



Ethernet Communication Card Ver. 1.1

Welcome to Rockwell Automation's EDS Wizard

The ED5 Wizard sl you e

- regiter E05-baved dvice.

- ivegite e

change the raphie enages asiccutad wh a dvice

create an EDS file from an unknown device.

T cantinue dick Nt

| e = || come

Select the option as shown in the following figure, and click "Next".

Rockwell Automation's EC'S Wizard x

Gptions
What task de you wart to camplete?
3

o ————
from our database.

 Create an DS fle.
This option creates  new EDS e that alaws aur sftware te recognize
your device.

g r

< Back Next Cancel

Click "Browse" to select the EDS file that you want to download, and then click "Next".
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Rockwell Automation's EDS Wizard

Registration
Electronic Data Sheat file(s) wil be added to your system for use in Rockwell Automation appScations.

 Regi ingle file
 Register a directory of EDS fles = Lock
Named:

* 1 thare Is an icon ik Lico) with the same rame 45 the flels) you are
registering then this image wil be associated with the device.

T perform an installstion test on the Flesl, click Next

Continue to click "Next".

EDS File Installation Test Results
Thic tect evaluates sach EDS file for errore in the EDS file. Thic tect doet not guarantee EDS file validity.

A T | e

¥

B Installation Test Results

L e

Click "Next" again, and the installation is successful.
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Yom zan change the @raphic inage that iz azzociated with & device.

Proust

[ECRTEN iy = @ Gumeric Davics (taprassted for nay davisas)

< Back Next 5|  Cancel
acl ancel

3.5.3 Create a new device object

Select "I/O Configuration"—>"Ethernet item" on the left, and right-click "New Module".

FAE RO VW WARCH LOGK COMMUMCATONS TOOKS WREOW WIS

S % SPr N 13 ri
s
=+~ 17 rh v VA e

it |

Select the Module, and click "Create".
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Fill in the module name, and set the IP address of the module. The IP address must be

consistent with P16.58—P16.61 on the UMI-B7 Ethernet/IP communication card, otherwise
communication fails.

B New Module

Connections:

Status: Creating

Blectronic Keying:  Compatible Module

Exclusive Owner

Ethemet Address

() Private Network:
@ IP Address:

() Host Name:

Genera™ Connection Maodule o Irtemet Protocol  Port Corfiguration  Network:
Type: Ethemet/P_MODULE
Vendor: HMS Industrial Netwarks AB
Parent: Local
Name: [lest 04233
Description:
Module Defintion
Revision: 1013

192.168.1.

192 . 1.8 . 1 3 ‘

OK

Cancel

Help

Click the "Change" option to select the protocol type used by the module. Each type differs in
10 format, so you need to select the corresponding 10 format based on the protocol type, as

shown in the following table. Take "Exclusive Owner" as an example.
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Gererdl® Connection Module Info  Intemet Protocol  Port Configuration  Network

87 Medule Definition* X
Vendor:
Parent: Revision: 1 w | 013 | =
Name: Blectronic Keying: Compatible Module w
Deseription: | Connections: -
[name [size [Tag Sutf | B3
Exclusive Owner Input 16 test_0429_3:1
7 Outpul 16 e | _‘IESLD-‘?QJ'D‘
Exclusive Owner
20/70 B: d contr
Madde Defi || 127+ extended speed
Revision 22/72 Basic Speed and 1|
2373 Extended Speed a
Electronic K 24/T4 Basic Speed
- | 2575 B Speed
G 26176 Basks Speed
27iT7 Dasc Speed
Input Only
Listen Only Cancel Help
— g
Status: Creating 0K Cancel Help
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 3 INT
control
24/74 Basic Speed Control plus Drive
12 INT
Parameters
25/75 Enhanced Speed Control plus
- 12 INT
Drive Parameters
26/76 Basic Speed and torque Control 12 INT
plus Drive Parameters
27/77 Enhanced Speed and torque 12 INT
Control plus Drive Parameters

Click "OK", "Yes", "OK", "OK", "OK", and "OK" in turn.
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General®  Connection Module Info  Intemet Protocal  Port Configuration  Network

Parent: Revisin: [~ [

Logix Designer
These changes will cause module data types and properties to change.
Data will be set to default values unless it can be recovered from the existing module properties. :l

Verify module properties before Applying changes.

Change module definition?

No
Revision
Bectronic
Connections
0K Cancel Help
Tenange.
Status: Creating 0K Cancel Help

Once the module has been created successfully, you can see it under the "Ethernet" item under
"I/O Configuration" on the left, and click it to check the device information.
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3.5.4 Use of Rslinx Classic

Rslinx Classic is used to connect the PC to the PLC. Open the "Rslinx Classic" software.

Click the "S" icon, and a window of "Configure Drivers" pops up. Select "Ethernet/IP Driver" in
the drop-down menu of "Available Driver Types", click "Add New", a window of "Add New

RSLinx Classic Driver" pops up, and click "OK".

Ry RSLinx Classic Gateway
File Edit View Communications Station DDE/OPC Security Window Help

I
o
x

2| £ 13| Blie] ¥

Configure Drivers

7 x

Available Dirver Types:
|; 1783-U2DHP for DH-+ devices

RS-232 DF1 devices

ddNen.. |

Close
Help

{|Etheittet P Driver

Gt DH+/DH-485 devices
DF1 Paling Master Diiver
1780-PLIC(S) for ControlNet devices
DF1 Slave Diiver
DH485 LIC devicss
Vinual Backplane (3 oftLogisBis, LISE)
eviceNet Drivers (1770KFD.SDNPT drivers)
SLC 500 (DH48E) Emulatar driver
SmatGuand USB Driver
viaLink G atetw

Status

Running

Corfigure,
Staup.
Stant
Stop

Delete

For Help, press F1

[cap [ [ [oaj2s/20 [104a &M

& RsLinx Classic Gateway

File Edit View Communications Station DDE/OPC Security Window Help

| &| Sl@| @liz| ¥

Configure Drivers

Awailsble Diiver Types:
’7 [EthemietIP Driver

Configured Diivers:

Name ond Desoriti Add New RSLinx Classic Driver |

4BVBP1 U

Chaose a name for the ner driver.
{15 characters masimum]

ancel
[ RE_ETHIFT

Configure.
Startup.
Stant
stop
Delete

For Help, press F1
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In the "Configure driver" window that pops up, select your computer's network card and click
"OK".

File View Communieations Statien DDEFOPC Security indow Help
4| 18|
& Rswho - 1
@ dutebrovss
51 1) Workstation, KTAGHI OUP!

-5 Link Gatewaye, Ethe

0 d5 AB_ETHIP-1, Ethernet

Configure driver: AB_ETHIP-2

Etherfet/IF Settings |

@ Brovss Loesl Subw " Bronss Ranots Subsat

Tesmripiion
Yirdovz Defonlt

= Coca | sty | K

For Halp, press F1 [ NUM

3.5.5 Writing PLC programs

Click on "Tasks"-->"MainTask"-->"MainProgram"--> on the left. Right-click on "MainProgram"
and "Parameters and Local Tag" above "MainRoutine" to create global variables. Right-click
"Parameters and Local Tag" above "MainProgram" to create global variables.

& Locin trmigrar S e w
BE M Gt s (BHE SOMWINEATONS TODL WHESW P
Y ) — R L

v
= w20

o B AL
-

o
= [

b 047 Tk
-

D 10 LR 0,530 bt R b
1 e ST K .

| & #hem | 4 e | @ Bhernca |
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am X
Name oW I Create |w |
Descrpion. Gancel | |
Help

Usage:
Type: Base | | Connection

7 Alias For 1

‘ Deta Type:  [INT = |
Connection:
Class Standard ~
cgera
Access: =il
e
[ Constant

Sequencing
Open Corfiguration
I []Open Parameter Connactions
= = .
W e MOy (06 COMRARATON T SN 168
5 oy LS u P ean
N renswue “E s
- 1) b henbe 2 by B0 TERRARE Moot Tae TR eaeen

155 146 forr® 0000 00

LA U Zvis 201
B et MAIDLLE tow 506 1
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3.5.6 PC connection and program download

Click on "COMMUNICATIONS" under "Who Active", and in the pop-up screen, click on PLC
Project under the "USB" option and click "Download". Note: The PLC dial code cannot be

"RUN" at this time.

F Logix Designes -

BLE DT VIEW SEARCH LOGK|| COMMUNCATIGNS | TOOLS WINGOW HELP

DE W & xd B

<[ & iha Acte
R Sekect Recent Path

- .
= I° 7ehH  seectcommunicaton somere
= ey
=i e P Gooniine
Contralier Orgarioer Usload
& o Comniced
4 i Controller FthemetiP 00N Mads

2 Contreller Tags
Contreller Fauit Handler
Powes-Up Handier

- Tk

4 % MainTask
4 % MainProgram
& pa
2 M
4 (3 SateryTask
b 1 SafetyProgram
Unschedulesd

4 & Mobion Groups
Ungrouped Axes

b assets

Ty Logrel Model
1D Configuration
4+ @0 18 Bus
5 10] 1765 L 36ERMS
4 fy Bhemet
s 1763 LIGERMS

toutine

etees s Local Tag

EthemnetiP_ODVA 045

Ethemet®_0DYA (43
1233

1T [ L L A
LI

| 2 satetyuoced %4/ Saiey  Amm Bl TmeiComie  RRd

ex: Local (SD350_Stherneti® MODULE1.01F) x

len Modie éo  temet Protocol  Port Corfiuration Metwo

| Shemat® MODULE INVT

NS inctal Notwerks AB

local

Jeu tez 3

iF 4+ A F Aok Ak v

) Private Nobwods: 1821681

O Aocres:

() ot Hame:

1013
Conpatils Modds

Euciushe wner

| cenel

rnection Module Info _Irtemet Protocol _Port Corfiqura

Network

Type:
Vendor

& Who Active (RSLinx Classic)

Farent

autchrowse

Refish | [r]

Name:

Descriptio

Module
Revisior
Hlectror

Cornect

=B Workstation, 0103547-PSH
£5 Linx Gateways, Ethernet
£z AB_ETHIP-1, Ethernet

5 AB_VBP-1, 1789-A17/A Virtual Chassis

Go Onine

Upload.

& A, Ethernet

L36ERMS LOGIX5370 SAFE

) CompactBus, CompactLogix System

Update Frmware.
GD_350 EthernetlP ODVA 043
Close

Hep

path uss\is
Pathin Project: <none>

SetFroject Path

Clear ProjectPath

Ela-——
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[ kit

Matwnde.

General Connection  Module Info-intamet Pratacal - Pret C
e | € Download

Vendor: Mw 1
Parert = B Workstat Connected Controler: L

Name. 35 Linx Name: EthernetlP_ODVA_045 F
Type: 1763-L36ERMS/A Compact GuardLogx® 5370 [
Description

Download offiine project EthernetiP_ODVA_049' to the
controfler.

Go Onine

35 AB_ET] tpioed 5
Path: use\i I

G Download

88 AB Ve Serial Number:  608289C3

Security: No Protection Update Firmware. ..

1. DANGER: The controler being downloaded to i the system tme S
master. Servo axes in syndhronized controllers, in this chassis or t
other chassis, may be tuned off.

Help
DANGER: Unexpected hazardous motion of machinery may occur.

Some devices maintan indzpendent configuration settngs that are
notloaded to the device during the dowrdoad of the controler.

Verify these devices (drives, network devices, 3rd party products)
have been properly loaded before placing the controller into run
mode.

Path: uss) Faiure toload proper configuration could resuit in misaligned data SetProject Path
PathinP <ol and unexpected equpment operation. F
= E— Pﬁa Project Path

[Eomiead] | [ cancel e

3.5.7 Configuring PLC IP Addresses through the studio5000 V31 software

Make sure that the PLC is in REM or PROG mode, click "1769-L36ERMS" at the bottom left to
enter the "Controller Properties” interface, and then click "Internet Protocol" to change the IP

address of the PLC.
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3.5.8 DLR Ring Network Configuration
(1) Using Logix Designer for setup

Open the Studio 5000 software and use an Allen-Bradley CompactLogix PLC with ring
networking capability, which requires at least two UMI-B7 Ethernet/IP communication cards.
More UMI-B7 Ethernet/IP communication cards can be added, but it is recommended that the
maximum number of nodes used on the DLR ring network shall not exceed 32. The connection
method is shown in the following figure.

PC Studio 5000

—— USB port

EthernetlP card

T Ethernet IP card

CM1 CN2

PLC
CompactLogix L3GERMS

Port 1

Port 2

Note: An EDS file must be added.

(2) Add an Ethernet/IP communication card to the Studio 5000 software

The method of addition is the same as that of the linear star connection.
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[ rear—,
Leal-

(3) Enabling PLC ring network monitor function

Double click "1769-L36ERMS" under the "I/O Configuration” folder, as shown in the following
figure.
= s x

B N

Enter "Network" under the "Controller Properties" option and select "Enable Supervisor Mode".
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& Controller Properties

General | Major Faults | Minor Faults | Date/Tine | Advanced | SFC Execution | Project | Safety |
Nemvelatile Henory | Capacity | Internet Protecol | Port Configuration[ WetworKF |Security | Alarm Log|

Network Topology: Linear/Star Adv
Network Status: Normal
Active Ring Supervi
Supervisor

[¥] Enable Supervisor Mode

Ring F etected: Reset Counter |

Supel rS

Ring Fault
[ ok ][ Concel |[ hpsly@ | [ THelp |

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

(4) Return to Logix Designer and make sure that none of the communication cards has
encountered the following fault.

{5 1769-L36ERMS
® ETHERNET-MODULE

(5) Download the project to the PLC, bring the PLC online, and put it in programming mode.
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Example 2 of PLC communication (communicate with ORMON PLC)

This example shows how to use an ORMON PLC (model: NX1P2-9024DT) to communicate
with an Ethernet/IP adapter module (through using the Sysmac Studio software as the
configuration tool).

3.5.9 Hardware connections

The NX1P2-9024DT is not configured with a USB download port, and communication and
download between the PC and PLC is conducted through the built-in Ethernet/IP port. In this
case, a switch is needed in the experiment, and the connection method is as follows.

FLC FC

Ethernet IF card

Switch

3.5.10 Network Configurator software setting
3.6.2.1 Launch Network Configurator software
Start the Network Configurator software as an administrator in the following path:

"C:\Program Files (x86)\OMRON\CX-
One\NetworkConfigurator\Program\NetConfigurator.exe".

3.6.2.2 Load the EDS file
Select "EDS File"->"Install", and add the EDS file. Click "Open", "Yes", and then click "Cancel".
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Add "NX1P2" and "UMI-B7" to the Ethernet/IP bus. After these two devices are added
successfully, the bus shows two devices. The default IP addresses are "192.168. 250.1" and
"192.168.250.2", and UMI-B7 function codes P16.58—-P16.61 are changed into 192, 168, 250
and 2 respectively.
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3.6.2.3 Connection setting
Click "Option" > "Select Interface” and select "Ethernet I/F".

[T p———

T o s Neod ¢ sty
Ne@ &s €12 Ui
. LN Sain bt > B UL
KN (e e>7 @ P Confguraion Fle P T e—
C thermet -GS/ RINAIP Ut I

Se1up Monhor Hekreh Timer
ol Bhgin Ml

NN Sarien Blbarmes Bircs (¥
UK Series USE Fot

1752 Semaetard USB Pt

el e M

setcmaricaly,
——

Teege o Bl B e

L v Ul iwnx Bumm -
LIS 5 8%

0

ro1m
(e

)

o < Berkve Budarih

L . Py
Lt kman ) (thamet Carmacion (41164 YIRS 1M D Ul

sty

Select "TCP:2", and click "OK".
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Select "Use the existing network"->"Ethernet/IP_1", click "OK", and the PLC is connected
successfully.

After the PLC is connected successfully, the blue indicator above the PLC device icon is on.

Rendy LEberlatl? ke |tn ) B Cociond] (.04 1021631505 10008 3 O e

Click the "Device Property" icon, and the "Controller Information" tab pops up. You can switch
the PLC status between "Program" and "Run" in the tab.
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3.6.2.4 Modify IP address

Right click the device icon and select "Change Node Address" to change the PLC IP address.
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3.5.11 Sysmac Studio software settings
3.6.3.1 Create a new project

Double click the icon to open the software, select "New Project”, enter "Project name",
Spaucie

Stell
select the device type, and click "Create".

8 Srmac Studio 02600 &

Onlinc
Type
4 Connect to Devicr

"
ontrol Explorec 1 Select Device
Category Controier
Devce i

Version w0
Trial Version

After a new project is created completely, you can enter the following interface. Right click the
device icon and select "Rename" to change the device name (you can choose not to change
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it).

Filo_Eit_View losert_Project _GorérollerSemulaban. Tooks Window: _Help.

ki Evnica
[
i e

i Cant Dy

3.6.3.2 Connection setting

Click "Controller" in the menu bar, and select "Communications setup".

» ST
v ECTar—
Ve

SetfReset
Forced Refrsshing
MC Test Rur

CHC Casrdinste System Moritor Tobie

Location

Select "Ethernet-Hub Connection" as the connection method, enter the remote IP address
"192.168.250.1", and click "Ethernet communication test". Click "OK" when the status bar
shows "Test succeeded".

3.6.3.3 Set data labels

Select "Programming" - "Data" > "Global Variables" in the left menu bar, and add global
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variables as needed. Note that you shall select "WORD" in the "Data Type" column and select
"Input/Output” in the "Network Publish" column. Take "ODVA Basic speed control assembly" as
an example, and create four global variables.

[ e Gt ien irsem_Projes_Cormaler_Simulaton_Teals Wit
[]

Iniis alue

Event Log Viewer..
ExherCAT Diagnosis/Statistics Information
Backup

Export Globl Varisbles B
Comments for Varisbies and Data Typss (For switching) »
Tmpert ST Program...
| ECe1IL100ML

Impart Mater sizing toal Results

e i
EtherNol/IP Connsction Seftings

Tl B el Fapleaion
Customize Shortcut Keya.
Cption.

Progiam |

Double click "Built-in Ethernet/IP Port Settings".
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The input tag set is named "INPUT", right-click "INPUT" to select "Create New Tag", and add
the input global variables to the "INPUT" tag set. Pay attention to the order of the data sequence.
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Repeat the above steps for the "OUTPUT" tag set and "OUTPUT" tag.
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3.5.12 Import and export data tags
3.6.4.1 Export data tags from Sysmac Studio

After data tags are set completely, click "Export" to export the data tag to a local folder, and
save it as "UMI_B7_test.csv" format.

3.6.4.2 Import data tags into Network Configurator

In the "Network Configurator" software, double-click the PLC device icon, click "To/From File"
in the lower right corner, and select "Import from File...".
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Select the file "UMI_B7_test.csv" exported from Sysmac Studio, and click "Open".

3.6.4.3 Data tag corresponding connection

Select the device "192.168.250.2" under the "Connections" tab, and click the Move Down

button.

B Untthed etk Canfigur
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[

Double click the device "192.168.250.2", set the data input/output tags, and click "Register".
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3.5.13 PLC program downloading and online monitoring
3.6.5.1 Sysamc Studio downloading

Click the Online button (If the device name has been changed, the following interface will pop
up, and you can click "No").

Click "Transfer to Controller" under the "Built-in Ethernet/IP Port Settings" tab.
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@ O

¥ Device Information
W Tag Sets
Tag Sets/Max: 2 / 32 Tags/Max: 4 / 256
Tnput [T
| Tag Set Name Bit Selecbon | Size (Byte) Size (Bit) Instance [D
o —

Registration All Tmport Eport

| Cantroller Status (Output at Fatal En|

Retum All to Default

Transter 1o Controller | Transter from Contralier Compare

¥ Device Information
¥ Tag Sets

Tag Sets/Max: 2 / 32 Tags/Max: 4 / 256
Ioput T
[} Tag Set Name

Registration All mport Eport

| Controller Status [Output at Fatal En|

Are you sure you want to exscute the transfer to the Controller?
T — Caution:

Cormccllcn will stop during the transfer.

The Unit will be restarted after the transfer.

Ves No

Retum Al to Default

Transfer to Controller Transfer from Controllr Compare

Program

Click the "Sync" function button
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¥ Device Information
¥ Tag Sets
TagSets/Max 2 / 32 TagsMaw 4 f 256

Input (ST

Registration All Impart

2g Set Name Bit Selection Sze (Byte)

Transfer to Contraller

Retum Allto Default

Transfer fram Controller Compare

Computer, Updata Date | Controller Update Date | Controller: Data Mame Compare
. —

TR

Do not tenster th following o
10X Unit spplication data an the CPU slave backup parameters
Init operation setings and N Unit data on Slave Terminals

£ Do ot ranster the EtherNeU1P conection sefings (i tag data link setings)

All dista will be transferred because the projects in the computer and the controller are different.

Transfer To Controller | Transfer From Controller

Click "Yes".
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E Tag Set

» Device Information
W Tag Sets

Tag Sets/Max: 2 / 32 Tags/Max: 4 / 256
] ovipu]

Confirm that there is no problem if the controller operation is stopped.

The operating mode will be changed to PROGRAM mode. Then, EtherCAT slaves will be reset and forced
refreshing will be cancelled.

Are you sure that you want to execute the transfer?(¥/N)

Click "Close" when the "Controller" status in the lower right corner is two green lights.

st when thisseton iz e

T Synconizsson pracess uscssebaly fnshed

192,165
PROGAAM mit

S ‘ e

3.6.5.2 Network Configurator downloading

Click the icon of "Download to Device", and click "Yes".
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Click the icon of "Download to Network", and click "Yes".

(E=

@

@z
7

w2z R
e by
£l

neady LishereuIF | iherlvest® il hernes Conneclan () 21944 1927062503 15560 @ Ol

3.6.5.3 Sysmac Studio online monitoring

Click the "Run" icon, turn the PLC to "Run Mode", and click "Yes".
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Project Contraller Simulation  Tools  Windew Help.

Tag Sets/Max: 2
inut (IETY

Contraller Statu:

T
1R

jant to change: to RUN Mode? (¥/N)

Retum Allta Defaul

Compare

Click "View" on the top menu bar, and select "Watch Tab Page".

Edit View Insert Project Controller Simulation Tools Window Help
f

iuftview Explorer Alts1

Toolbox Alt+2

Output Tab Page Alt3 T T T
Watch Tab Page Altsd

Watch Tab Fagel [abie] e shitesa

Cross Reference Tab Page Ale+5

Build Tab Page Alt+6

Search and Replace Results Tab Page  Alt+7
n Pane Alt+8
Alt+9

Simulat

Differential Monitor

Variable Manager...

Smart Project Search Ctrl+Shift+F

Recently Closed Windows Ctrl+Shift+H
Clear Recently Closed Windows History

Zoom

Reset Window Layout
0

Transfer to Controller | | Transfer fram|

» B Tasks

Enter the variable name in the "Watch Tab Page" to monitor the value of the variable, and
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change the value in real-time in the "Modify" box.

Comment | Data type
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Appendix A Related function codes

Function

Name
code

Parameter description

Setting
range

Default
value

Channel of
running
commands

P00.01

0: Keypad
1: Terminal
2: Communication

0-2

Communication
channel of
running
commands

P00.02

3: Ethernet/IP communication

Frequency A
command setting
mode

P00.06

Frequency B
command setting
mode

P00.07

13: Ethernet/IP communication

15

Torque setting

P03.11
mode

11: Ethernet/IP communication

Setting mode of
upper frequency
limit of forward
running in torque
control

P03.14

10: Ethernet/IP communication

0-12

Setting mode of
upper frequency
limit of reverse
running in torque
control

P03.15

10: Ethernet/IP communication

Setting mode of
upper limit of
electromotive

torque

P03.18

9: Ethernet/IP communication

Setting mode of
upper limit of
brake torque

P03.19

9: Ethernet/IP communication

Voltage setting

P04.27
channel

11: Ethernet/IP communication

0-13

P06.01 Y1 output

0-63
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F ti Setti Default
unction Name Parameter description etiing etad

code range value
P06.02 HDO output  [34: Ethernet/IP communication 0-63 0
Relay output
P06.03 RO1L 0-63 1
Relay output
P06.04 RO2 0-63 5
P06.14 A"ali%ol“tpm 0-63 0
. 27: Ethernet/IP communication
P06.16 HDO high-speed 0-63 0
pulse output
PO7.27 Type of current |60: Card identification failure in slot 1 / /
fault (F1-Er)
P07.28 | Type of last fault [61: Card identification failure in slot 2 / /
Type of 2nd-last |(F2-Er)
po7.29 fault 62: Card identification failure in slot 3 ! !
Type of 3rd-last |(F3-Er)
Po7.30 fault 63: Card communication failure in slot 1 ! !
Type of 4th-last (C1-Er)
P07.31 fault 64: Card communication failure in slot 2 ! !
(C2-Er)
- ¢ Sth-last 65: Card communication failure in slot 3
po7az | YPe2 =T caEn / /
au 72: Ethernet/IP communication timeout
(E-EIP)
0x00-0x14
o a3 Swtng rnne
P08.31 |motor 2 switching| S . 00-14 0x00
channel LED tens place: Switching in running
0: Disabled
1: Enabled
PID reference -
P09.00 10: Ethernet/IP communication 0-12 0
source
P09.02 PID feedback 8: Ethernet/IP communication 0-10 0
source
P15.01 Module address |0-127 0-127 2
P15.02 | Received PZD2 |0: Invalid 0-31 0
P15.03 | Received PZD3 |1: Set frequency (0—Fmax, unit: 0.01 0-31 0
P15.04 | Received PZD4 [Hz) 0-31 0
P15.05 Received PZD5 |2: PID reference (-1000—1000, in which 0-31 0
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Function Name Parameter description Setting | Default
code range value
P15.06 | Received PZD6 [1000 corresponds to 100.0%) 0-31 0
P15.07 | Received PZD7 [3: PID feedback (-1000-1000, in which 0-31 0
P15.08 | Received PZD8 (1000 corresponds to 100.0%) 0-31 0
P15.09 | Received PZD9 #4: Torque setting (-3000—+3000, in 0-31 0
P15.10 |Received PzZD10 [which 1000 corresponds to 100.0% of 0-31 0
P15.11 |Received PzZD11 [the rated current of the motor) 0—31 0
5: Setting of the upper limit of forward
running frequency (0—Fmax, unit: 0.01
Hz)
6: Setting of the upper limit of reverse
running frequency (0—Fmax, unit: 0.01
Hz)
7: Upper limit of the electromotive
torque (0-3000, in which 1000
corresponds to 100.0% of the rated
current of the motor)
8: Upper limit of the brake torque (0—
3000, in which 1000 corresponds to
100.0% of the rated current of the
motor)
9: Virtual input terminal command,
i 0x000—0x3FF
P15.12 |Received PZD12 0-31 0

(corresponding to S8, S7, S6, S5, HDIB,
HDIA, S4, S3, S2, and S1 in sequence)
10: Virtual output terminal command,
0x00-0x0F

(corresponding to RO2, RO1, HDO, and
Y1 in sequence)

11: Voltage setting (for V/F separation)
(0—1000, in which 1000 corresponds to
100.0% of the rated voltage of the
motor)

12: AO1 output setting 1 (-1000—+1000,
in which 1000 corresponds to 100.0%)
13: AO2 output setting 2 (-1000—+1000,
in which 1000 corresponds to 100.0%)
14: MSB of position reference (signed
number)
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Function Name Parameter description Setting | Default
code range value
15: LSB of position reference (unsigned
number)
16: MSB of position feedback (signed
number)
17: LSB of position feedback (unsigned
number)
18: Position feedback setting flag
(position feedback can be set only after
this flag is set to 1 and then to 0)
19: Function code mapping (PZD2-
PZD12 correspond to P14.49-P14.59
respectively.)
20-31: Reserved
Transmitted  |0: Invalid
P1513 PZD2 1: Running frequency (%100, Hz) 0-47 0
Transmitted  |2: Set frequency (%100, Hz)
P15.14 PZD3 3: Bus voltage (x10, V) 0-47 0
Transmitted  4: Output voltage (x1, V)
P15.15 PZD4 5: Output current (x10, A) 047 0
Transmitted  [6: Actual output torque (x10, %)
P15.16 PzD5 7: Actual output power (x10, %) 047 0
Transmitted  |8: Rotating speed of the running (x1,
P15.17 P7D6 RPM) 0-47 0
Transmitted  |9: Linear speed of the running (x1, m/s)
P15.18 PZD7 10: Ramp frequency reference 047 0
Transmitted  |11: Fault code
P15.19 PZD8 12: Al1 value (x100, V) 0-47 0
Transmitted  |13: Al2 value (%100, V)
P15.20 PZD9 14: AI3 value (x100, V) 0-47 0
Transmitted  |15: HDIA frequency (x1000, kHz)
P15.21 pzD10  [16: Terminal input state 0-47 0
Transmitted |17: Terminal output state
P15.22 PZD11 18: PID reference (x10, %) 0-47 0
19: PID feedback (%10, %)
. 20: Rated torque of the motor
P15.23 Transmitted 21: MSB of position reference (signed 0-47 0

PZD12

number)

22: LSB of position reference (unsigned
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Function Name Parameter description Setting | Default
code range value
number)
23: MSB of position feedback (signed
number)
24: LSB of position feedback (unsigned
number)
25: Status word
26: HDIB frequency value (x1000, kHz)
27: MSB of PG card pulse feedback
count
28: LSB of PG card pulse feedback
count
29: MSB of PG card pulse reference
count
30: LSB of PG card pulse reference
count
31: Function code mapping (PZD2-
PZD12 correspond to P14.60-P14.70
respectively.)
32: Status word 3
33—47: Reserved
P15.32 Displayed node 0 0
baud rate
P15.33 Enable polling |01 0-1 1
19: Self-defined output
20: ODVA basic speed control output
21: ODVA extended speed control
output
22: ODVA speed and torque control
. output
p1534 | Outeut "l'l.Stance 23: ODVA extended speed and torque | 19-27 19
in pofling control output
24: Basic speed control output
25: Extended speed control output
26: Speed and torque control output
27: Extended speed and torque control
output
P15.35 Input instance in [69: Self-defined input 69-77 69

polling

70: ODVA basic speed control input
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Function
code

Name

Parameter description

Setting
range

Default
value

71: ODVA extended speed control input
72: ODVA speed and torque control
input

73: ODVA extended speed and torque
control input

74: Basic speed control input

75: Extended speed control input

76: Speed and torque control input

77: Extended speed and torque control
input

P15.36

Enable state
change/period

0-1

0-1

P15.37

Output instance
in state
change/period

19: Self-defined output

20: ODVA basic speed control output
21: ODVA extended speed control
output

22: ODVA speed and torque control
output

23: ODVA extended speed and torque
control output

24: Basic speed control output

25: Extended speed control output
26: Speed and torque control output
27: Extended speed and torque control
output

19-27

19

P15.38

Input instance in
state
change/period

69: Self-defined input

70: ODVA basic speed control input
71: ODVA extended speed control input
72: ODVA speed and torque control
input

73: ODVA extended speed and torque
control input

74: Basic speed control input

75: Extended speed control input

76: Speed and torque control input

77: Extended speed and torque control
input

69-77

69

P15.39

Output length of

8-32

32
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Function Name Parameter description Setting | Default
code range value

component 19
pi54g | Mputlengthof o ., 8-32 32
component 69
Communication
P15.43 control V\{ord 0:In dfemmal format 0-1 0
expression 1: In binary format
method
c icati
Omg:::zf fon 0: Display the currently identified card
P15.44 | ordrstatus word |©™Y °n€) 0-6 0
' . |4: Ethernet/IP card
display selection
P15.45—
P15.69 Reserved
Ethernet card
monitoring 0000—
P16.14 —-OxFFFF
6 variable address 0x0000-0x FFFF 0x0000
1
Ethernet card
monitoring 0000-
P16.1 —OxFFFF
6.1 variable address 0x0000-0x FFFF 0x0000
2
Ethernet card
monitoring 0000—
P16.1 —OxFFFF
6.16 variable address 0x0000-0x FFFF 0x0000
3
Ethernet card
monitoring 0000—
P16.17 variable address 0x0000-0xFFFF FEFFE 0x0000
4
Extension card 0.0-600.0s
P16.24 |identification time|"/ o [Nis parameter is set to 0.0, 00- 1 06
disconnection fault detection is not 600.0s
of slot 1
performed.
Extension card 0.0-600.0s
. . ... |When this parameter is set to 0.0, 0.0-
P16.25 |identification time disconnection fault detection is not 600.0s 0.0

of slot 2

performed.
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Function Name Parameter description Setting | Default
code range value
Extension card S\ll(:l_e?lot(r)l.igsparameter is setto 0.0 0.0
P16.26 identification time disconnection fault detection is not 600.0s 0.0
of slot 3
performed.
Extension card (0.0-600.0s
P16.27 communication |When this parameter is set to 0.0, 0.0- 0.0s
timeout time of |disconnection fault detection is not 600.0s
slot 1 performed.
Extension card |0.0-600.0s
P16.28 communication |When this parameter is set to 0.0, 0.0- 0.0s
timeout time of |disconnection fault detection is not 600.0s
slot 2 performed.
Extension card |0.0-600.0s
P16.29 communication |When this parameter is set to 0.0, 0.0- 0.0s
timeout time of |disconnection fault detection is not 600.0s
slot 3 performed.
PROFINET
P16.31 communication (0.0 (invalid)-60.0s 0.0-60.0s 5.0s
timeout time
P16.32 | Received PZD2 |0: Invalid 0-31 0
P16.33 | Received PZD3 |1: Set frequency (0—Fmax, unit: 0.01 0-31 0
P16.34 | Received PZD4 Hz) 0-31 0
P16.35 Received PZD5 [2: PID reference (-1000-1000, in which 0-31 0
P16.36 | Received PZD6 [1000 corresponds to 100.0%) 0-31 0
P16.37 | Received PZD7 [3: PID feedback (-1000-1000, in which 0-31 0
P16.38 | Received PZD8 (1000 corresponds to 100.0%) 0-31 0
P16.39 | Received PZD9 |4: Torque setting (-3000—+3000, in 0-31 0
P16.40 |Received PZD10 [which 1000 corresponds to 100.0% of 0-31 0
P16.41 Received PZD11 the rated current of the motor) 0-31 0
5: Setting of the upper limit of forward
running frequency (0—Fmax, unit: 0.01
Hz)
6: Setting of the upper limit of reverse
P16.42 |Received PZD12 [running frequency (0-Fmax, unit: 0.01 0-31 0

Hz)

7: Upper limit of the electromotive
torque (0-3000, in which 1000
corresponds to 100.0% of the rated
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Function
code

Name

Parameter description

Setting
range

Default
value

current of the motor)

8: Upper limit of the brake torque (0—
3000, in which 1000 corresponds to
100.0% of the rated current of the
motor)

9: Virtual input terminal command,
0x000—0x3FF (bit9—bit0 correspond to
S8/S7/S6/S5/HDIB/HDIA/S4/S3/S2/S1
in sequence)

10: Virtual output terminal command,
0x00—-0xO0F (bit3—bit0 correspond to
RO2/RO1/HDO/Y1 in sequence)

11: Voltage setting (for V/F separation)
(0—-1000, in which 1000 corresponds to
100.0% of the rated voltage of the
motor)

12: AO1 output setting 1 (-1000—+1000,
in which 1000 corresponds to 100.0%)
13: AO2 output setting 2 (-1000—+1000,
in which 1000 corresponds to 100.0%)
14: MSB of position reference (signed
number)

15: LSB of position reference (unsigned
number)

16: MSB of position feedback (signed
number)

17: LSB of position feedback (unsigned
number)

18: Position feedback setting flag
(position feedback can be set only after
this flag is set to 1 and then to 0)

19: Function code mapping (PZD2—
PZD12 correspond to P14.49-P14.59
respectively.)

20-31: Reserved

P16.43

Transmitted
PZD2

0: Invalid
1: Running frequency (x100, Hz)

P16.44

Transmitted

2: Set frequency (%100, Hz)

0-47

0-47
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Function Name Parameter description Setting | Default
code range value
PZD3 3: Bus voltage (x10, V)
Transmitted  4: Output voltage (x1, V)
P16.45 PzD4 5: Output current (x10, A) 0-47 0
Transmitted  |6: Actual output torque (%10, %)
P16.46 PZD5 7: Actual output power (x10, %) 047 0
Transmitted  |8: Rotating speed of the running (x1,
P16.47 PZD6 RPM) 0-47 0
Transmitted  |9: Linear speed of the running (x1, m/s)
P16.48 PZD7 10: Ramp frequency reference 0-47 0
Transmitted |11: Fault code
P16.49 PZD8 12: Al1 value (x100, V) 0-47 0
Transmitted  |13: Al2 value (x100, V)
P16.50 PZD9 14: AI3 value (x100, V) 0-47 0
Transmitted  |15: HDIA frequency (x1000, kHz)
P16.51 PZD10 16: Terminal input state 0-47 0
Transmitted |17: Terminal output state
P16.52 PZD11 18: PID reference (x10, %) 047 0
19: PID feedback (%10, %)
20: Rated torque of the motor
21: MSB of position reference (signed
number)
22: LSB of position reference (unsigned
number)
23: MSB of position feedback (signed
number)
24: LSB of position feedback (unsigned
. number)
P16.53 Transmitted o5, gtatys word 0-47 0

PZD12

26: HDIB frequency value (x1000, kHz)
27: MSB of PG card pulse feedback
count

28: LSB of PG card pulse feedback
count

29: MSB of PG card pulse reference
count

30: LSB of PG card pulse reference
count

31: Function code mapping (PZD2—
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Function
code

Name

Parameter description

Setting
range

Default
value

PZD12 correspond to P14.60-P14.70)
32: Status word 3
33-47: Reserved

P16.54

Ethernet IP
communication
timeout time

0.0-60.0s

0.0-60.0s

5.0s

P16.55

Ethernet IP
communication
rate setting

0: Self-adaption

1: 100M full duplex
2: 100M half duplex
3: 10M full duplex
4: 10M half duplex

04

P16.58

Industrial
Ethernet
communication
card IP address 1

0-255

0-255

192

P16.59

Industrial
Ethernet
communication
card IP address 2

0-255

0-255

168

P16.60

Industrial
Ethernet
communication
card IP address 3

0-255

0-255

P16.61

Industrial
Ethernet
communication
card IP address 4

0-255

0-255

20

P16.62

Industrial Ethernet
communication
card subnet mask
1

0-255

0-255

255

P16.63

Industrial
Ethernet
communication
card subnet mask
2

0-255

0-255

P16.64

Industrial
Ethernet

0-255

0-255
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Function
code

Name

Parameter description

Setting
range

Default
value

communication
card subnet mask
3

P16.65

Industrial
Ethernet
communication
card subnet mask
4

0-255

0-255

P16.66

Industrial
Ethernet
communication
card gateway 1

0-255

0-255

192

P16.67

Industrial
Ethernet
communication
card gateway 2

0-255

0-255

168

P16.68

Industrial
Ethernet
communication
card gateway 3

0-255

0-255

P16.69

Industrial
Ethernet
communication
card gateway 4

0-255

0-255

P16.70

Save EtherCAT
written function
codes

0: No
1: Yes

0-1

P16.72

EtherCAT input
unit selection

0: PRM as the input rotation speed unit
1: plus/s as the input rotation speed unit

0-1

P16.73

EtherCAT slave
address

0x0000-0xffff

0x0000—
Oxffff

Oxffff

P16.74

EtherCAT-DC
synchronization
period selection

0: Reserved

1: Reserved

2:1ms
3:2ms

4: Reserved

5: Reserved

0-5
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Function Name Parameter description Setting | Default
code range value

EtherCAT
P16.75 communication (0.0-60.0(s) 0.0-60.0 5.0s
timeout time
0: Beckhoff
1: AX70
EtherCAT 2: OMRON
P16.76 supported PLC |3. 1yi 0-8 0
type 4: LNC
5-8: Reserved
0: Free-run mode
1: SM mode (synchronized in data input
P16.77 Ethe;ggl " land output) 0-2 0
2: DC mode (synchronized in distributed
clocks)
State of 0: No card
P19.00 |extension card at|1: PLC programmable card 0-65535 0
slot 1 2:1/0 card
State of 3: Incremental PG card
P19.01 |extension card at (4: Incremental PG card with UVW 0-65535 0
slot 2 5: Ethernet communication card
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Function
code

Name

Parameter description

Setting
range

Default
value

P19.02

State of
extension card at
slot 3

7: Bluetooth card

8: Resolver PG card

9: CANopen communication card
11: PROFINET communication card
12: Sine-cosine PG card without CD
signals

13: Sine-cosine PG card with CD
signals

14: Absolute encoder PG card

16: Modbus TCP communication card
17: EtherCAT communication card
20: PT100/PT1000 temperature
detection card

21: Ethernet/IP communication card
24-31: Reserved

32: SSI-PG card

33-65535: Reserved

0-65535
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