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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, and maintaining the device, and are capable of preventing 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.
COB Communication 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.
_o?]eCt 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.
PDON Tx PDO command transmitted by a slave station to the master station, where n
refersto 1, 2, 3, 4.
PDON Rx PDO 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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Ethernet Communication Card Product confirmation

1 Product confirmation

Check the following after receiving a communication extension card product:

° 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, a wrong model is delivered, or some items are
missing, contact the supplier in a timely manner.
° Obtain the ESD file of the communication card from HITACHI. The file is named
communication card model.eds.
° Confirm the environmental requirements for application.
Table 1-1 Environmental requirements
Item 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
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2 EtherNet IP communication card

2.1 Overview

1. Thanks for choosing HITACHI EtherNet IP communication card S1-EIP. 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 S1-EIP
and the related commands but does not provide details about the EtherNet/IP protocol.
For more information about the EtherNet IP protocol, read the related specialized articles
or books.

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 the star, linear, and ring topologies.

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

2.2 Features
1. Supported functions
> Supports the EtherNet/IP protocol, and supports EtherNet/IP devices.

> Provides two EtherNet/IP ports and supports the 10/100M full-duplex/half-duplex
operation.

v

Supports the star, linear, and ring topologies (but does not support ring-network
monitoring).

2. Supported communication types

EtherNet/IP adopts the application layer protocol CIP, which is also used by DeviceNet and
ControlNet. Therefore, they use the same object library and consistent industrial
specifications.

CIP uses non-connected UDP/IP and connection-based TCP/IP for information control and
transmission over the Ethernet, allowing the sending of explicit and implicit packets. Implicit
packets are time-critical control messages and 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 1/0O data transmission.

2
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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 2-1 shows the ports, and Table 2-1

describes the port pins.

8 1

Figure 2-1 Two standard RJ45 ports

Table 2-1 Standard RJ45 port pins

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

4. State indicators

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

Table 2-2 State indicators

LED Color State Description
on Indicating that the card and VFD identify each
other.
LED1 Green Blinking (1H2) Indicating that the card and VFD communicate
normally.
off Indicating that the card and VFD communicate
improperly.
Indicating that communication between the card
LED2 Green On and PLC is online and data interchange is
allowed.

3-
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LED Color State Description
Indicating IP address conflict between the card
and PLC.
Indicating that communication between the card
and PLC is offline.

On Failed to set up 1/0O between the card and PLC.
Blinking (1Hz) Incorrect PLC configuration.
Blinking (2Hz) The card failed to send data to the PLC.

Blinking (1Hz)

Off

LED3 Red -
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 - —— T
indicator off Link indicator, indicating that Ethernet
connection is not established.
on ACK indicator, indicating that data interchange
Net port Green being performed.
indicator off ACK indicator, indicating that data interchange is

not be performed.

2.3 Electrical wiring

The EtherNet IP communication card provides standard RJ45 ports and supports the linear,
star, and ring topologies. Figure 2-2, Figure 2-3, and Figure 2-4 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 national
standards.

Slave device 1 Slave device 2 Slave device n

Master
device S1-EIP S1-EIP S1-EIP
(PLC)

]

Figure 2-2 Electrical wiring diagram for a linear topology
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Slave device 1 Slave device 2 Slave device n
Master
device S1-EIP S1-EIP S1-EIP
(PLC)
CN2 CN1 CN2 CN1 CN2 CN1
Switch

Figure 2-3 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 S1-EIP S1-EIP S1-EIP
(PLC)

Figure 2-4 Electrical wiring diagram for a ring network
2.4 Communication

2.4.1 Communication settings

The EtherNet/IP communication card can function as only the EtherNet/IP slave station.
Before communication, set S1 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. 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.

5.
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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.

2.4.2 Packet format
Table 2-3 describes the structure of a TCP communication packet.

Table 2-3 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 2-4 describes the structure of a UDP communication packet.

Table 2-4 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

2.4.3 EtherNet IP communication
The EtherNet/IP communication card supports 16-word input/output. Figure 2-5 shows the
packet format for transmitting data with a VFD.

|
Parameter |
[*" identification "™ ———

Processdata |
\ F\xen I} PZD)

1 Zone =1+ Distribufable zone ————
T

|

|

i

i

|

|

1

sw PZDZ\ PZD3 PZD12

| |
cw \PZDZ\ PZD3| .. | PZD12
| |
j j

Figure 2-5 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.

Parameter zone:

PKW1—Parameter identification
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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 description, see Table 2-5.)
SW—Status word (transmitted from a slave to the master. For description, see Table 2-8.)
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.

When P15.43=0, EtherNet IP control words are defined by byte. Table 2-5 describes S1 series
VFD CWs defined by byte.
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Table 2-5 S1 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 15991ng
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
8 Enabling writing 1 PKWA4)
! 00 Motor 1
9-10 Motor group setting
01 Motor 2
1 Enable torque/speed control switchin
11 Control mode switching q. & - g
0 Disable switching
12 Resetting power 1 Enable
consumption to zero 0 Disable
- 1 Enable
13 Pre-excitation "
0 Disable
14 DC brakin L Enable
9 0 Disable
1 Enable
15 Heartbeat reference "
0 Disable

When P16.56=1, EtherNetIP control words are defined by bit. Table 2-6 describes S1 series
VFD CWs defined by bit.

Table 2-6 S1 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
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
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Bit Name Description Priority
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
2-7 describes the settings of S1 series VFD.

Table 2-7 Settings of S1 series VFD

Function Word value range Default
code value
P16.32 Received |0: Invalid - 0
PZD2 |1: Set frequency (O—Fmax, unit: 0.01 Hz)
P16.33 Received |2: PID reference (-1000-1000, in which 1000 corresponds 0
PZD3  |to 100.0%)
P16.34 Received |3: PID feedback (-1000-1000, in which 1000 corresponds 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 o
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 | Recelved |the moton) N 0
PzZD9 |8: Upper limit of the brake torque (0-3000, in which 1000
Received |corresponds to 100.0% of the rated current of the motor)
P16.40 PzD10 |9: Virtual input terminal command, 0x000—0x3FF 0
Received |(bit9—bit0 correspond to
P16.41 PzZD11 |[S8/S7/S6/S5/HDIB/HDIA/S4/S3/S2/S1 in sequence) 0
10: Virtual output terminal command, 0x00—Ox0F
Received |(bit3-bit0 correspond to RO2/RO1/HDO/Y1 in sequence)
P16.42 PzD12 |11: Voltage setting (for V/F separation) 0
(0-1000, in which 1000 corresponds to 100.0% of the

-9-
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Function
code

Word Value range

Default
value

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 SW.

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

Table 2-8 S1 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
group 1 Motor 2
1 Synchronous motor
11 Motor type feedback Y
0 Asynchronous motor
1 Overload pre-alarm generated
12 Overload pre-alarm feedback A g
0 No overload pre-alarm generated
0 Keypad-based control
13-14 Run/Stop mode -
1 Terminal-based control

-10-
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Bit Name Value Description
2 Communication-based control
3 Reserved
1 Heartbeat feedback
15 Heartbeat feedback carfveal Teechac
0 No heartbeat feedback

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

Table 2-9 S1 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 2-10 Actual status values of S1 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 | Transmited : p ge ( ) 0
PZD4 5: Output current (x10, A)
Transmitted |6: Actual output torque (x10, %)
P16.46 pPZD5 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
P16.48 Transmitted 11 Fault code 0
PZD7 :
Transmitied | 12: AlL value (100, V)
P16.49 PZD8 13: AI2 value (x100, V) 0
P16.50 | Transmitted |4 AI3 value (x100,V) 0

-11-
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Function
code

Word

Value range

Default
value

PZD9 15:

P16.51

Transmitted |16:
PzD10 17:

P16.52

Transmitted |18:
PZD11 19:

P16.53

Transmitted
PzD12

HDIA frequency (x1000, kHz)
Terminal input state

Terminal output state

PID reference (x10, %)

PID feedback (x10, %)

: Rated torque of the motor

: MSB of position reference (signed number)

: LSB of position reference (unsigned number)
: MSB of position feedback (signed number)

: LSB of position feedback (unsigned number)
: Status word

26: HDIB frequency value (x1000, kHz)

MSB of PG card pulse feedback count

: LSB of PG card pulse feedback count

: MSB of PG card pulse reference count

: LSB of PG card pulse reference count

: Function code mapping (PZD2-PZD12

correspond to P14.60-P14.70 respectively.)
32:
33—

Status word 3
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 reading and
writing a parameter value) of parameter between two communication ends.

identification (PKW)
T T T

Parameter Iprocess data

| | | CW | PzZD2, .
PKW1 ‘ PKW2 ‘PKW3 ‘ PKW4| sw } PZDZ}

Reguest H

| Paremeer | jparameter
F?esponse‘ address | alUe €1 ™ aly

Parameler

Figure 2-6 Parameter identification zone

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

-12-
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First word PKW1 (16 bits)

Bits 15-00 | Task or response identification flag | 0-7
Second word PKW2 (16 bits)
Bits 15-00 I Basic parameter address I 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 2-11 Task identification flag PKW1

Request No. (from the master to a slave)

Response signal

Reﬂ:’;%a 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 1 3ora
the value only on RAM]
Modifying a parameter value (two words) [modifying

3 2 3or4
the value only on RAM]

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

5 Modifying a parameter value (two words) [modifying 2 3ora
the value on both RAM and EEPROM]

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

Table 2-12 Response identification flag PKW1

Response No. (from a slave to the master)

Response No. Function

0 No response

Transmitting the value of a parameter (one word)

1
2 Transmitting the value of a parameter (two words)
3

The task cannot be executed and one of the following error number

-13-
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Response No. (from a slave to the master)
Response No. Function
is returned:
Invalid command
: Invalid data address
Invalid data value
Operation failure
Password error
Data frame error
Parameter read only
Parameter cannot be modified during VFD running
: Password protection

=

©OoNSTAON

> Model specified in the standard ODVA agreement

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 2-13.

Table 2-13 Transmission modes specified in standard ODVA protocol

Data length

No. Input/Output i:yg;g; 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 73/23 6 CW2/SW2 + Speed_ref/act +

Torque_ref/act

CW1/SW1 and CW2/SW2 are defined as shown in Table 2-14, Table 2-15, Table 2-16 and
Table 2-17.

Table 2-14 CW1 specified in standard ODVA protocol

Bit Name Value Description
0 Forward running 0 Disable
1 Enable
1 Reserved / /
2 Fault reset 0 Disable
1 Enable
3-15 Reserved / /

-14-
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Table 2-15 SW1 specified in standard ODVA protocol

Bit Name Value Description
0 No fault
0 Fault state
1 Fault
1 Reserved / /
h 0 Not forward running
2 Running state -
1 Forward running
3-15 Reserved / /
Table 2-16 CW2 specified in standard ODVA protocol
Bit Name Value Description
. 0 Disable
0 Forward running
1 Enable
1 Reverse runnin 0 Disable
9 1 Enable
0 Disable
2 Fault reset
1 Enable
3-4 Reserved / /
0 Local control (keypad)
5 Control reference source
1 Remote control (EtherNet IP communication)
0 Local reference (keypad)
Frequency reference
6 q Y Remote reference (EtherNet IP
source 1 o
communication)
7-15 Reserved / /
Table 2-17 SW2 specified in standard ODVA protocol
Bit Name Value Description
0 No fault
0 Fault
1 Fault
1 Overload pre-alarm 0 No overload
feedback 1 Overload pre-alarm
X 0 Stopped
2 Running state 1 -
1 Forward running
X 0 Stopped
3 Running state 2 -
1 Reverse running
0 Ready to run
4 Bus voltage established Y
1 Not ready to run
5 Control reference source 0 Local control (keypad)

-15-
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Bit Name Value Description
1 Remote control (not keypad)

6 Frequency/torque 0 Local control (keypad)

reference source 1 Remote control (not keypad)

0 Not reached

7 Reference reached
1 Reached

8-15 Reserved / /

> HITACHI extended data model based on the ODVA Protocol

Based on the ODVA protocol provisions, these four modes are combined with PZD process
data defined by HITACHI, and the packet format for data transmission with the VFD is shown
in Table 2-18.

Table 2-18 HITACHI extended data model based on the ODVA protocol

Data length
No. | F
o nput/Output oviias) ormat (word)
6 74124 24 CW1/SW1 + Speed_ref/act + Null +PZD4-12
7 75/25 24 CW?2/SW2 + Speed_ref/act + Null +PZD4-12
8 76/26 24 CW1/SW1 + Speed_ref/act + Torque_ref/act +
PzZD4-12
CW2/SW2 + Speed_ref/act + Torque_ref/act +
9 77127 24 PZD4-12

In these four modes, definitions of CWs and SWs are consistent with that of "Model specified
in the standard ODVA agreement”, and definitions of PZD4-12 are consistent with that of
"HITACHI self-defined mode".

2.5 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).

2.5.1 Create a new project

@

Connect the PC to the PLC with a printer cable or network cable. Open software,

Studio 5000

and click "New Project".
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2

Rockwell Software®

Studio 5000

New Project Existing Project

From Import Sample Project

p From Sample Project From Upload
Recent Projects

& eos_tesT 0415 J

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

& New Project ? x

Search x

Project Types

~

Compact GuardLogix® 5370 Safety Controller
1769-L30ERMS  Compact GuardLogix® 5370 Safety Controller

1763-L33ERMS  Compact GuardLogix® 5370 Safety Controller
1769-L36ERMS  Compact GuardLogix® 5370 Safety Controller
1763-L37ERMOS  Compact GuardLogix® 5370 Safety Controller

1769-L37ERMS  Compact GuardLogix® 5370 Safety Controller
1763-L38ERMS  Compact GuardLogix® 5370 Safety Controller

Compact GuardLogix® 5380 Safety Controller

CompactLogix™ 5370 Controller

CompactLogix™ 5380 Controller

CompactLogix™ 5480 Controller

Name:

S1_FthernetlP_ODVA_049 |

Location: | CAUsers\Administrator\Documents\Studio 500 v|| = \
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1769-L36ERMS Compact GuardLogix® 5370 Safety Controller
S1_EthernetlP_ ODVA_049

Revision:

Security Authority:

Secure With:

Sl

No Protection b

Use only the selected Security Authority for authentication and
authorization

Logical Name <Controller Name>

Permission Set v

EtherNet IP communication card

Description:

2.5.2 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.

You can obtain the EDS file of the communication card from the vendor, or downloaded it (file
name: S1_EthernetlP_V1.01.eds) from the HITACHI website at www.hitachi-industrial.eu.

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

@ Logix Designer - S1_EthernetlP_ODVA_049 [1769-136ERMS 31.11]

RLE EDT VIEW SEARCH
S B R EINa RN

RUN

ok Sl pethi<nones
Energy Storage
‘e offline

Controller Organizer

gl =

B NoForces

LOGIC  COMMUNICATION

2

TOOLS || WINDOW  HELP

Options. B iR WG
Security
—— (==

€ Documentation Languages. "Favorites __Add-

- Controller §1_EthernetlP_ODVA_049
@ Controller Tags
Controller Feult Handler
Power-Up Handler
4 Tasks
4 53 MainTask
b L MainProgram
4 (T) SafetyTask
b L SafetyProgram
Unscheduled
4 ] Motion Groups
Ungrouped Axes

x import
Export »
&3 EDS Hardware Installation Tool
Moation »

Monitor Equipment Phases
Plug-In Manager.

Custom Tools.

Bl controlFLasH
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Click "Next".

Welcome to Rockwell Automation's EDS Wizard

The EDS Wizard slows you toc

- reginter E05-based drices,
- urregister a device
change the graphic images assccisted with a device.

- creste an EOS fle from an urinown device.

To eantinue chck Mext

‘ =

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

Rockwel Autamation's EDS Wizard x

Gptions
What task do you wart to complete?

Ei & Regester an £0S fle(s). 1
Thiz opticn will add » deviefs] 1o our databose|

© Uncegister s device.
E This option vl remove s devics that has been registered by an EDS Be
from cur database.

Crate an EDS file.
This option craates & e EOS fla thit sllows ou softwees 18 recognize
your device.

< Back Hest > Cancel

Click "Browse" to select the EDS file that you want to download, and then click "Next".
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Ethernet Communication Card
Rockueell Automation's EDS Wizard x
Registration

 Reg ingle file

" Register a directory of EOS fles (]

Named:

'\;1) “ i there i an ican fle (ico) with the came name ac the fle(s) you are
regictering then this image wil be associated with the device

Te perform an installation test on the Fle(s), elick Next

< Back Mext » Cancel

Continue to click "Next".

Rockwell Automation's EDS Wizard

EDS File Installation Test Results
This test evaluates each EDS file for errors in the EDS file. This test does not guarantee EDS file validity.

1) Installation Test Results
[#] e hitachi_s1_ethernetip_v1.20.eds

Click "Next" again, and the installation is successful.
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Rockwell Automation’s EDS Wizard ==

Change Graphic Image
You can changs the graphic image that iz aszeciated with a devics

Product

(B dam E@ Generie Dewice (deprecated for new devices)
i HITACHT

< Next |
Back Cancel

2.5.3 Create a new device object

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

& Logix Designer - 51 ftherneti_OOVA 043 [1769_LSERMS 51.11)
FILE EDT VIEW SEARCH LOGIC COMMUNCATIONS TOOLS WINDOW HELP

P ey (3 =

2 = Conrater 5. Etharet_OOVA. 0%
) ControterTags
Controte Fak Handie
Power-Up Handler
4 O MainTok

Ungrouped Aves
cets

e
T Logical Model
4 = 1 Configuration

Hew Madue
pa Wode

oomllh omeem]]@  owewmme

Select "S1_EthernetlP_MODULE", and click "Create".
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Cataleg Sombar

Vision System
Visisn Systen

Conn

Conamioation
Spasialey

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 S1 EtherNet IP communication card, otherwise
communication fails.

7 New Module

General®  Connection  Module Info  Intemet Frotocol  Port Corfiguration | Network

Type: 51 EthernetlP MODULE HITACHI

Vendor: HMS Industial Netwrks AB

Farert Local

Name. test 0429 3 | | Ethemet Address

Deseription: (O Private Network 192.168.1 =
@ IP Address: 192 . 168 1 3 |
(O Host Name:

Module Defintion
Revision 1013
Hecironic Keying:  Compatible Module

Connections: Exclusive Owner

Status: Creating 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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General”  Connection  Module Info  Intemet Protocol  Port Corfiguration  Network

Type: .
&1 Module Definition™ X
Vendor:

Parert. Revision 1~ =
Name: Electronic Keying: | Compatible Module ~

Description: | Comnections 3

= S Toa Sutt N

Exclusive Owner Infut 18 [test 0429 311
‘tesl_ﬂlz?_} 01

oftpuf | 16

isive Ovine
20170 Basic speed contr
21771 Extended speed
Revision: 22172 Basic Speed and 1|
123173 Extended Speed ai

Module Defi

e HITACHI 24/74 Basic Sp

HITACHI 25175 Basic Sp
Comnectond | | raChi 28178 Basie S
HITACHI 27177 Basic Sp
Input Only

Listen Only Cancel Heb

orange

Status: Creating oK 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
3

23/73 Extended Speed and Torque
control
HITACHI 24/74 Basic Speed Control
plus Drive Parameters
HITACHI 25/75 Enhanced Speed
Control plus Drive Parameters
HITACHI 26/76 Basic Speed and torque
Control plus Drive Parameters
HITACHI 27/77 Enhanced Speed and
torque Control plus Drive Parameters

INT

12 INT

12 INT

12 INT

12 INT

Click "OK", "Yes", "OK", "OK", "OK", and "OK" in turn.
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EtherNet IP communication card
n x|
General”  Connection Module Info ~ Intemet Protocol  Port Configuration  Network
Type:
= ] X
Vendor:
Parert Revision =] [m]E]
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?
Yes No
Revision
Blectroric Ki
Connection:
oK Cancel Help
[ enangs
Status: Creating

oK 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.
[

cw e

o o [t [0 Bt G GG
1 oo

A& "
oftee oserres b b 2 stekon 1 -
3 e Preperte Loce (3, Ftharmetl?_MODULE L013)
I o

2.5.4 Use of Rslinx Classic

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

B RsLink Classic Gateway - o x

File Edit View C Station DDE/OPC Security Window Help

=] 4/ 518] @le| ¥

Configure Drivers ?

Avalsble Diiver Types:
o |
[ | |
1784-U2DHF for DH+ devices Help

RS5-232 DF1 devices

x

Ethertlat/IP Diiver

6 DH+/DH-485 devices [statss |
17RLFEIS) o Conneiet devices Rurring _Corte. |
B i duces St
Vitual Backplane (5oftLogis581s, USB)
SIS0 DHAGD [ S ]
e Deices v Bl sip
Delets

For Help, press F1 [cap 04/29/20 [10:A4AM ;.

@) RLinx Classic Gateway - [m] X
Flle Edit View Communications Station DDE/OPC Security Window Help

=| =| S8l @lie| ¥

Configure Drivers

| EtherhetsIP Driver

"Ava\\ah\s Driver Types:

C

Narme and Dessipt] A4 New RSLin Classic Driver

ABVEP1 AU Carfigure.
- Choose aname for the new diiver. o |
(15 cheracters maimum)
Staup.
Cancel (B |
4B_ETHIF-1 St
E Stat
Stop
Delete:

For Help, press F1 cap 04/29/20 [10:44AM /|

In the "Configure driver" window that pops up, select your computer's network card and click
"OK".
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Fie View Communicstons Station DOEAOPC Securiyy Window Help
=| 218
fver ABETHIP-2 1 ok
= == Configues v _
hatobronze | [
P Rt T [ =l
= B Workstation, ATACHI 0UP | [
B & Linx Gateways, Ether
-5 AB_ETHIP-1, Ethernet

& Brewse Local Subma ( Browss Beaate Subnat

[Deseription

[For Help, press F1

NUM | 11/12/18 | 03:47 /M|

2.5.5 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.

o Login Desigrer - S1EhemetlP ODVA 48 [1748-134ERMS 1L1IP
BLE DT WEW SANC LOGC COMMAMCATONS TOOLS WNOOW HELP

OO — e S LU L
-,
Samie Y e A& 4 w0 m e s n
o e ————— & ke V4 G uowage TR T
rm—— -ax o
= B EE R ERELE [srfpa o e
4 Conknbr 5. s VA 54 o o -
3 Camme g o mw e
4 ot o Vo "
[t o o iorony | oot w0 301 0m]
T
Pl
wou wou
e St R
ot s o] e 0 e

D 1-LIOORMS 51 bt DDA 45
18 51 Ebere? MOCULE st 04293
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ped

Mame: ow I Create |w |

Descrption:

Cancel ‘

Help

Usage Input Parameter
Type: Base ~ | | Connection...
7 Alias For t
‘ Dsta Type: | INT =] |
Connection
— Scope: L MainProgram “
Class Standard -
Exemal Read/Wite -
Access:
Sl
[ Constant
Sequencing

I Open Configuration

[] Open Pammeter Connections

@ Lo Do - S1_E8mcnetly ODVA D48 [1765-35ERMS TLULT"

5 x
FLE EOT VEW SEARCY LDGC COMMAMGATINS T0OLS WOOW HELP

AR D PEE NSRS 1AL W]

e R vE o mn we m o e an oo

o 2 o —= a 51| 4 b T ueet o TR

»ow

» o = osamn wr
T - = e e
b e 2 ecomt wr

1765 L35ERMS 51 Ethereats? ODVA 145
B 51 Ethemetis MODULE 1o 05293

4+ \Noni tor Tags (T3l Toz=
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2.5.6 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.

@ Logix Designer - S1_EthernetIP_ODVA 040 [1769-136ERMS 31.11]
EILE EDIT VEW SEARCH LOGIC|| COMMUNICATIONS |[TOOLS WINDOW HELP

LW @ %A T Who Acve ST
= RUN &  Select Recent Path.

= S| PehS  seectcommunication software. A& bt AE ) 0 5
257 ofne B Goonline D safety Urlocked 1 Favorites  Ad@-On _Safely Abrms B TmeriCounter npull
Controller Organizer Upload jex Local 1 Ethernetie mobuLe Lots) < [N
ol Download

P oTIree—————— jon  Module Info | intemet Protocol | Pot Configuration  Network
Controller SL_EthernetiP_ODVA 043 program v

< Controller Tags
Controller Fault Handler
Power-Up Handler

31_EthemetiP_MODULE HITACHI
HMS Industrial Networks AB

Local

4 Tasks
455 MainTask Ethemet Address
# b MairProgram ® Prvate Network 192.168.1

@ Parameters and Local Tag
© MainRoutine O P Addess: | ——
4 (D) SafetyTask
b L SafetyProgram O Host Name:
Unscheduled
4 I Motion Groups.
Ungrouped Axes Wodue Defintion
b Assets Revision: 1013
¥, Logical Model
4 = 1/Q Configuration
4 [ 17698us Connections: Exclusive Owner
B [0]1769-L36ERMS S1_EthernetlP_ODVA 049
4 £ Ethemet
(5 1762-L36ERMS S1_EthernetlP ODVA 049
1 EthernetP MODULE test 0429 3 Change

Bectronic Keying:  Compatie Module
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T e e et v

E General  Connection Moduls Info _Intemet Protocol  Port Corfiquration  Network
= @ Whe Active (RSLinx Classic) x
ype:
Vendor.
Autobrowse Refresh )
oL =5 Warkstation, 0103547-PSH Go Grline
Name: @& Linx Gateways, Ethernet
Upload...
&5 AB_ETHIP-1, Ethernet
Descriptior = X X
5 AB_VBP-1, 1789-A17/A Virtual Chassis Download
& ‘E use Update Firmware.
=R |16, 1769-L36ERMS LOGIX5370 SAFETY, S1_EthemetiP_ODVA_049
@ A, Ethernet
£l CompactBus, CompactLogix System
Moduls
Revisior
Electron]
Connect
Path: UsB\16 SetProject Path
Path in Project: <none>
Clear Project Fath

| F] Module Properties: Local (S1_EthernetiP_MODULE 1.013)

Path:

Path in Project: <nor

~ I

usE!

General  Connection  Module InfqIntemet Brotncol ot Cc Netwnde
Download
Toe: | &
Vendar: Autobiowse | 1 Download offline project '51_EthernetlP_ODVA_049' to the
. H controller.
arent:
= Workstat Connected Controler:
Name: & Linx Name: S1_EthernetlP_ODVA_049
et 2 a8 T Type: 1769 I5ERMS/A Compact GuardLog® 5370
escriptian Path: USB\16
= ABVE Serial Number:  60B289C3
=5 USB Security: Mo Protection
=@ 16
{ DANGER: The controler being downloaded to is the system time
master. Servo axes in synchronized controllers, in this chassis or
other chassis, may be turned off.
Madule [
1 DANGER: Unexpected hazardous motion of machinery may occur.
Revision
Some devices maintain independent configuration settings that are
Electron| notloaded to the device during the doanload of the controller.
Connect Verify these devices (drives, network devices, 3rd party products)
have been properly loaded before placing the contraller into run
mode.

Failure to load proper configuration could result in misaligned data
and unexpected squipment operation.

Go Online
Uplozd...

| connload
Undate Frmuare...
Close

Help

| setProject Patn

(Gear Project Path

: Cancel Help

2.5.7 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
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enter the "Controller Properties” interface, and then click "Internet Protocol" to change the IP
address of the PLC.

2.5.8 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 S1 EtherNet IP communication cards. More
S1 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 s1 s1

USB port

EthemetIPcard | | ..., Ethernet IP card
SI1-EIP S1-EIP

CN1 CN2 CN1 CN2

PLC
CompactLogix
L36ERMS

" e

Port 1

Port2

Note: An EDS file must be added.
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(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.

@ oo Grsgne - it (100 Lot a1

S e SR
FIE KT VB GACH (OB CONMAMCATONS TOOS WNDOW RS

(3) Enabling PLC ring network monitor function

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

PR —
cw SEselnh ki
o 1 e Ve

Enter "Network" under the "Controller Properties” option and select "Enable Supervisor
Mode".
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5 Controller Properties - HITACHIS [==5a)

| Gemersl | Msjor Faults [ Minor Faults | Date/Tins | Advanced | SPC Execution | Prejest | Safsty |
Nonwelatile Memory | Capacity | Internst Protossl | Port Configuration[ Wetwor |Security | Alarm Log

Network Topology: Lingar/Star

Network Status: Normal

Enable Supervisor Mode

Ring Fault

[ 0K ][ Cancel ][ Apply (A) ][ Help ]

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.

{1 1769-L36ERMS INVTS
® ETHERMET-MODULE INVTL

(5) Download the project to the PLC, bring the PLC online, and put it in programming mode.

2.6 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).

2.6.1 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
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case, a switch is needed in the experiment, and the connection method is as follows.

PLC S1 PC

Ethernet IP card

Switch

2.6.2 Network Configurator software setting
2.6.2.1 Launch Network Configurator software

Start the Network Configurator software ... as an administrator in the following
directory: "C:\Program Files

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

2.6.2.2 Load the EDS file

Select "EDS File"->"Install", and add EDS file: HITACHI_S1_EthernetlP_V1.01. Click "Open",

"Yes", and then click "Cancel".

[P e f 1401 192 MA2505 100 O Offfee
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*
NetConfguraio wrkapace

@ -m
Do et Tipe
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Fietpell  Bmcironi Oata Sheei" k)

[—
[ ee—
DveaTyoe | e D
Frasesama. HTACA
|-
Rasty

r2cazses om0

< LRIETEL

@ i

vou ne

S G S

oo,

Lkt Thrimoun i) chemesconrecon i 19 01521082309 00 © e
Add "NX1P2" and "HITACHI" in the following location 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 S1 function codes P16.58-P16.61 are changed
into 192, 168, 250 and 2 respectively.
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Ui - Netmeet, Comfigursmor a8 x
Bl B4t Ve Mewwork Dedce EDSFe Tosh Opbon Help
Dol 88| % ek & & CEALEL L]
E EL NN
O Bt
= b2 Thinkro oot Eacrat Cormecion W] 13-M 162148503 3000M ) Dftm
8 x

Dece EDSFe Toots Optan Help

| 2| @) 4 e X[ mm

a8 ke bk

il

Metmock s LEtheN? Tainbrim R 152162505 100 D Odee

2.6.2.3 Connection setting
Click "Option" > "Select Interface”, and select "Ethernet I/F".
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EDS e Tool Bptin ele
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Click the "Connect" icon to select the corresponding network port, and click "OK".

o o€ B v

== it Thbokram o) e Conrmcion ) 715-04 TE7GAZ03 10008  iben

Select "TCP:2", and click "OK".
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v YO B

Bency Ltceif_Thlknonm _Iria Elbme Cormecion () 2TRM 16212505 1000 O Dffine

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.

nnty Cltharie B Trkcar, el ibamat Ceneacion W] (BAM | TR183505 10500 3 O

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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[ Shstuars TR wes S Cossert 14 VI 1501GAZIGS 1004 Ot

2.6.2.4 Modify IP address

Right click the device icon and select "Change Node Address" to change the PLC IP address.

won_Opton el
@ ymex huus
AL EEENT Y

Irrrerer—|

-k B Fory Chnge Do Ty

& peoens
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2.6.3 Sysmac Studio software settings
2.6.3.1 Create a new project

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

select the device type, and click "Create".

W 5o 260

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
it).
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T

B 51_Eremenp_yest -mew_Corabar - System St (3258)

Fio Edn_Vaw lmart Projest Cowroles Simulaion Tosls Wndew g

e Corarol Oisplay

2.6.3.2 Connection setting

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

"B o1 _Erame st retP2. Spstem stass 2y o

Farced Rsfreshing
M Test

N Eocrdinate System Manits Table

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".

2.6.3.3 Set data labels

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

File it view iean froject Controlier Simuistion Toois _Window _Help

Event Log Viewer...
EtherCAT Diagnosis/Statistics Information Viewsr-.

[
ew Controber 0 = 2

Export Gicbad Variabies .
g Corrsureions enc setp 1 Comments for arisbles and Data Types (For swiching] »
b Pregrong L ' Import ST Progeam.
va IEC §1131-10 XML
Innport Motor sizing tool Results

AR ERTEAT KA
Customize Shortcut Keys...
Option..

Location

Double click "Built-in EtherNet/IP Port Settings".
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Fie_ it View insenProject Gomroler Simudation TocisWindow _Help
]
' ) a |

Right click the blank area under "Tag Set", and select "Create New Tag Set".
Erarr——
| u a

Cortrolier Sinulaion Tools Windon Halp.

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 above steps for "OUTPUT" tag set and "OUTPUT" tag.
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2.6.4 Import and export data tags
2.6.4.1 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 "S1_test.csv" format.

2.6.4.2 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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2.6.4.3 Data tag corresponding connection

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

button.
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Double click the device "192.168.250.2", set the data input/output tags, and click "Regist".
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. Tradart T
S| R 1t st s
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2.6.5 PLC program downloading and online monitoring
2.6.5.1 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").
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Returm All to Default

Click "Yes".
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» Device Information
¥ Tag Sets
TagSets/Max 2 / 32 Tags/Max 4 / 256 Registration All

| Controller Status [Output at Fatal En

Are you sure you want to execute the transfer to the Controller?
Caution:

Connection will stop during the transfer.
‘The Unit will be restarted after the transfer.

VYes No

Retum All to Default

Transfer to Controller | Transfer from Controller Compare

k9 U Error]

[ Description | Program Location

Click the "Sync" function button.

EtherNet/IP..ection Se... X

» Device Information
¥ Tag Sets

TagSets/Mac 2 / 32 Tags/Max: 4 / 256 Registration All Tmport Export
] Output

| Tag Set Name | Bit Selection | Size (Byte) 1 Size (Bit) | Instance [D | Controller Status [Qutput at Fatal Eni| 1]

B RN 0000 i 5
20 o N I IR I - N

Retum All to Default

Transfer to Controller | “Transfer from Controller Compare

Select the device "NX1P2", and click "Transfer To Controller".
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ot barre Compare

Legenck | Synchronized |[ 1 A

Bl Clear the present values of varisbles with Retain atrbute (Vaiid for Transfer to Controlier)
POU program source [Valid for Transfer to Controller. All data will be re-transfemred when this opton s changed.
following. [All items are not tansterred.
e CPU Rack anid EtherCAT slave bsckup parametess.
Uit opsraton setings s KX Uit appicaton dtaon Save el

5 Do not transfer the EtherNetIP connection seftings (1.2, tag data link settings).

[0 2t o e e e prfects b sompter et cirolier v it

1

Transfer To Controller | Transfer From Cantroller

Click "Yes".

E Tag Set

¥ Deviee Information
¥ Tag Sets

Tag Sets/Max 2 / 32 Tags/Max: 4 / 256
nput [T

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

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

Are you sure that you want to execute the transfer2(Y/N)

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




Ethernet Communication Card EtherNet IP communication card

B ymchrcrization o s

2.6.5.2 Network Configurator downloading

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

-
nDSW =84 B S rmex | LuEE
LI LI T I "
= [ @ Eharniie
mmm  mmz
L |8 =y N
eteork Configumar
1
Tracs of bovics Sunkeidih |

Tlemoos mn
[ - s 110

Bead

Lithertue T dthestiens

el Eshernet Cosneion 4 (Z10-AM 1021642505 10004 @ Onlie

Click the icon of "Download to Network", and click "Yes".
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2.6.5.3 Sysamc Studio online monitoring

Click the "Run" icon, turn the PLC to "Run Mode", and click "Yes".

Tegetration All

ler Status [Outpot ot Fatal Enf

| I

artup will cause no
UN Mode?

Restart Returm All 16 Default

cter to Controller | Transler from Co Compare

Click "View" on the top menu bar, and select "Watch Tab Page".
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File Edit View Insert Project Controller Simulation Tools Window Help
.

Wltview Explorer Alt+1

Toolbox Alts2

Qutput Tsh Page Altsd Built-in EtherNet/IP..ection Se... X
Watch Tab Page Alted

Watch Tab VageTiabiey AT

Cross Reference Tab Page Alts5

Build Tab Page Alt+6

Search and Replace Results Tab Page  Alt+7
Simulation Pane Alt+8
Differential Monitor Alts9

Registration All

Vv
VR G

Variable Manager...

Smart Project Search Ctrl+Shift+F

X

Recently Closed Windows CtrlsShift+H
Clear Recently Closed Windows History

Zoom

Reset Window Layout

Transfer to Controller | | Transfer from

Output

» [ Tacks

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

3.1 Overview

1.

Thanks for choosing HITACHI EC-TX508B communication card S1-ECT. This manual
describes the function specifications, installation, basic operation and settings, and
information about the EtherCAT 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.

This manual only describes how to operate the EthernetCAT communication card
S1-ECT and the related commands but does not provide details about the EtherCAT
protocol. For more information about the EtherCAT protocol, read the related specialized
articles or books.

The communication card S1-ECT defined as an EtherCAT slave station communication
card and is used on a VFD that supports EtherCAT communication.

The EtherCAT communication of this communication card supports two types of process
data for reading data from and writing data to VFDs. They are PDOs (process data
objects) and SDOs (service data objects) for reading data from and writing data to the
object dictionary defined by the manufacturer.

3.2 Features

1. Supported functions

>

>

Supports the EtherCAT COE 402 protocol.

Supports automatic network address setting

2. Supported services

>

>

>

>

Supports the PDO service
Supports the SDO service
Supports the object dictionary defined by the manufacturer

Allowing SDOs to read data from and write data to VFD function codes

3. Supported EtherCAT synchronization cycle

Table 3-1 Supported synchronization cycle

Item Supported specification

1ms
2ms

Synchronization cycle
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4. Communication ports

Standard RJ45 ports are used in EtherCAT communication. The communication card provides
two RJ45 ports with transmission direction defined. Figure 3-1 shows the ports. IN (indicating
input) and OUT (indicating output) are EtherCAT wiring network ports. Table 2-2 describes the

port pins.
8 1 g 1
IN ouT
Figure 3-1 RJ45 ports
Table 3-2 RJ45 port pins
Pin Name Description
1 TX+ Transmit Data+
2 TX- Transmit Data-
3 RX+ Receive Data+
4 nic Not connected
5 nic Not connected
6 RX- Receive Data-
7 nic Not connected
8 nic Not connected

5. State indicators

The EtherCAT communication card provides five LED indicators and four net port indicators to
indicate its states. Table 4-3 describes the state indicators.

Table 3-3 State indicators

Item Color

Function description

RUN Green

The green indicator indicates EtherCAT running state.
Init state: It remains off.

Pre-OP state: It blinks off 0.2s and on 0.2s (Blinking).
Safe-OP state: It flashes off 1s and on 0.2s (Single flash).
OP state: It remains on.

ERR Red

The red indicator indicates EtherCAT fault state.
No fault: It remains off.
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Item Color Function description
Init or Pre-OP state: It blinks off 0.2s and on 0.2s (Blinking).
Safe-OP fault state: It flashes off 1s and on 0.2s (Single flash).
OP state: It remains on.
Process data watchdog timeout: (Double flash).
Off: Without connection.
L/AIN Green On: With connection but inactive.
Flickers: With connection and active (Flickering).
Off: Without connection.
L/AOUT Green On: With connection but inactive.
Flickers: With connection and active (Flickering).
PWR Red 3.3V power indicator
Off: Indicates that Ethernet connection is not established.
Yellow On: Indicates that Ethernet connection is established
Net port
. successfully.
indicator - -
(IN) Off: Without connection
Green On: With connection but inactive
Blinks: With connection and active
Off: Indicates that Ethernet connection is not established.
Yellow On: Indicates that Ethernet connection is established
Net port
. successfully.
indicator - -
(©ouT) Off: Without connection.
Green On: With connection but inactive.

Blinks: With connection and active.
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Figure 3-2 Indicator flashing/blinking/flickering frequency

3.3 Electrical wiring

The EtherCAT network usually consists of a master station (PLC) and several slave stations
(drives or bus extension terminals). Each EtherCAT slave station is configured with two
standard Ethernet interfaces, and the electrical wiring diagram is shown in Figure 3-3. The
network also supports the star topology, which requires professional switches.
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Slave device 1 Slave device 2 Slave device n

Master
device S1-ECT S1-ECT S1-ECT

(PLC) o
IN out IN out IN ouT

Figure 3-3 Electrical wiring diagram for a linear topology

3.4 Communication

3.4.1 CoE reference model

S1 application

I

EtherCAT ‘ Object dictionary (OD) ‘
state

machine ‘ SDO ‘ ‘ PDO mapping ‘

‘ Register ‘ ‘ Mail box ‘ ‘ Process data ‘

EtherCAT data link layer

‘ EtherCAT physical layer ‘

Figure 3-4 CoE reference model

CoE network reference model consists of the data link layer and application layer. The data
link layer is responsible for EtherCAT communication protocol. CANopen drive Profile (DS402)
communication rules are embedded in the application layer. The object dictionary in CoE
includes the parameters, application data, and PDO mapping configuration information.

PDOs are composed of the objects (in the object dictionary) that can perform PDO mapping.
The content in PDO data is defined by PDO mapping. PDO data is periodically read and
written, which does not require searching the object dictionary. Mail box communication (SDO)
is not periodic, which requires searching the object dictionary.
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Note: To parse SDO and PDO data correctly on the EtherCAT data link layer, it is
necessary to configure FMMU and Sync Manager (SM).

Table 3-4 EtherCAT Sync Manager configuration

Synchronization Configuration Size Start address
management
Assigned to
Sync Manager 0 receive SDO 512byte 0x1000
Sync Manager 1 Assigned to send 512byte 0x1400
SDO
Assigned to
Sync Manager 2 receive PDO 128byte 0x1800
Assigned to send
Sync Manager 3 g PDO 128byte 0x1C00

3.4.2 EtherCAT slave station information

EtherCAT slave station information file (.xml) is read by the master station to construct the
master and slave station configuration. This file contains mandatory information about
EtherCAT communication settings. HITACHI provides this file EC-TX508B_100.xml.

3.4.3 EtherCAT state machine
EtherCAT state machine is used to describe the states and state change of slave station
applications. Generally, the master station sends a state change request, while the slave
station responds. The state change flow is shown in the following figure.

‘ Init
IP Pl
‘ Pre- Op ‘
X S|
ol PS SP
v
oP ‘ Safe - Op
SO os
Op ‘

Figure 3-5 EtherCAT state machine flowchart
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Table 3-5 EtherCAT state machine description

State Description

Init Both SDO and PDO communication are unavailable.
The master station configures the data link layer address and SM
channel for SDO communication.
The master station initializes DC synchronization information.
Init to Pre-Op The master station requests the jump to the Pre-Op state.
The master station configures the application layer control register.
The slave station checks whether the mailbox is initialized
properly.
Pre-Op SDO communication is available but PDO is unavailable.
The master station configures the SM and FMMU channels for
PDO communication.
The main station configures PDO mapping through SDO
Pre-Op to Safe-Op communication.
The master station requests the jump to the Safe-Op state.
The slave station checks whether the PDO and DC are configured

correctly.
SDO communication is available.
Safe-Op Communication of receiving PDOs is available, but that of sending
PDOs is unavailable, in the Safe state.
Safe-Op to Op The master station requests the jump to the Op state.
Op Both SDO and PDO communication are available.

3.4.4 PDO mapping

The process data of an EtherCAT slave station is composed of SM channel objects. Each SM
channel object describes the consistent area of the EtherCAT process data and includes
multiple PDOs. An EtherCAT slave station with the application control function shall support
PDO mapping and reading of SM PDO assigned objects.

The master station can select objects from the object dictionary to perform PDO mapping.
PDO mapping configuration is located in the range of 1600h—1603h (RxPDOs: receiving
PDOs) and range of 1A00h—-1A03h (TxPDOs: sending PDOs) in the object dictionary. The
PDO mapping method is shown in the following figure.
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Object dictionary
Sub- - 6064 indicates index
Index index Object content 00h indicates sub-index

\ 20h indicates parameter bit length

1A00h 0 0x03

|

‘ J
1A00h 1 0x60410010 —
1A00h 2 0x60640020

|

|

1A00h 3 0x60B90010

A}
Sub- [, - ’ Object | Object]| Object

Index index Object content | Bits ‘1A00h(PDO-1)‘ B ‘ E G
6040h | 0 ObjectA  |10h f T

]
6041h| 0 ObjectB  |10h — |

/
6042h | 0 ObjectC | 10h /
6060h| O ObjectD | 8h / /
6064h | 0 ObjectE | 20h|———
60D8h| 0 ObjectF  |10h
,//

60B9 0 ObjectG  |10h f————

Figure 3-6 PDO mapping method

In addition to PDO mapping, EtherCAT process data switching needs to assign PDOs to SM
channels. The relationship between PDOs and SM channels is established through SM PDO
assigned objects (1C12h and 1C13h). The mapping between SM channels and PDOs is
shown in the following figure.

Object dictionary

Sub-
Index index Object content ————
1C13h 0 0x02 \\

\
1C13h 1 0x1A00 ‘\‘
1C13h 2 0x1A01 ‘
‘ 1C13h ‘ PDOil‘ PDO_2 ‘

ot

|
Index Object content / /
1A00h PDO_1 - /

—
1A01h PDO_2 —
1A02h PDO_3

1A03h PDO_4

Figure 3-7 SM PDO assignment
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Default PDO mapping (Position, Velocity, Torque, Torque limit, Touch probe):

Control | Target | Target | Target Max. | Mode of | Profile Touch

RxPDO e . . . Probe

(0x1600) word Position | Velocity | Torque | Torque |Operation| velocity Function
(0x6040) ((0x607A)|(0x60FF)| (0x6071) | (0x6072) | (0x6060) |(0x6081)

(0x60B8)

Position| Speed | Torque Folg(r)rv(\)/lrng Mode of Error Touch

TxPDO |Statusword| Actual | Actual | Actual Actual Operation Code Probe

(0x1A00)| (0x6041) | Value Value Value Value Display (0X603F) Value

(0x6064)|(0x606C) | (0x6077) (OX60F4) (0x6061) (0x60BA)

3.4.5 DC-based network synchronization

The DC (distributed clock) can enable all EtherCAT devices to use the same system time so
as to control the synchronous execution of all device tasks. In the EtherCAT network, the clock
with the DC function of the first slave station connected to the master station is used as the

reference clock across the network. The other slave stations and master station use this
reference clock for synchronization.

Free-Run: The running cycle and communication cycle of each servo drive are not related to
the communication cycle of the master station.

DC Mode: The servo drive performs synchronization through SyncO of the master station.
3.5 CiA402 device protocol

The master station controls the drive through the control word (0x6040) and obtains the
current state of the drive by reading the status word (0x6041). The servo drive implements
motor control based on master station control commands.
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3.5.1 CoE state machine

Power Fault 1
Disabled
:
0 Fault Reaction
¥ Active
T

‘ Not Ready to

Switch On

14
| |
1 Fault
)

| Switch On Disabled

2 7

Ready to
Switch O
1
8

]

i

3

Power

Engbled Switch On

4 5
|

¥

Operation 11- Quick Stop
Enable |4 16— Active

Figure 3-8 CANopen over EtherCAT state machine

Status Description
Not Ready to Switch On The drive is in the initialization process.
Switch On Disabled Drive initialization completes.

The drive is preparing to enter the Switch On state, but the

Ready to Switch On . .
motor is not excited.

The drive is in the ready state, and the main circuit power

Switched On .
supply is normal.

The drive is enabled and controls the motor based on the

Operation Enable
control mode.

Quick Stop Active The drive stops in the set manner.

When detecting an alarm, the drive stops in the set

Fault Reaction Active . - ;
manner, but the motor still has the exciting signal.

The drive is in the faulty state, and the motor has no

Fault " .
exciting signal.

6040h control word includes:
1. Bit for status control;
2. Bit related to control mode;

3. Factory-defined control bit.
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The bits of 6040h are described as follows.

15 11 10 9 8 7 6 4 3 2 1 0
Factory Fault | Operation | Servo | Quick SWItch Sefvo
X Reserved | Suspend . on main | being
define reset mode running | stop L A
circuit_|running
[¢] [¢] [¢] M [¢] M M M M
MSB LSB

BITS 0-3 AND 7 (used for status control):

Bit of the control word
Command Fault Enable . Enable |Switch| Transitions
. Quick stop
reset operation voltage on
Shutdown 0 X 1 1 0 2,6,8
Switch on 0 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 0 0 1 1 1 5
operation
Enable operation 0 1 1 1 4,16
Fault reset 0-1 X X X X 15
BITS 4, 5, 6 AND 8 (related to control mode)
Operation mode
Bit Profile position mode profile velocity Homing mode
mode
4 New set-point Reserved Homing operation start
5 Change set immediately Reserved Reserved
6 Abs/rel Reserved Reserved
8 Halt Halt Halt

Control word is set to OxOF for enabling the drive. Otherwise, the drive will stop. When a fault
occurs, if bit 7 of the control word is set to 1, the reset command is enabled.

6041h status word includes:
1. Current status bit of drive;
2. Status bit related to control mode;

3. Factory-defined status bit.
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The bits of 6041h are described as follows:

Bit Description M/O
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 o
8 Manufacture specific (¢]
9 Remote M
10 Target reached M
11 Internal limit active M
12-13 Operation mode specific o
14-15 Manufacturer specific (¢]
BITO-3, 5, AND6:
Value(binary) State
XXXX XXXX XOxx 0000 Not ready to switch on
XXXX XXXX X1xx 0000 Switch on disabled
XXXX XXXX Xx01x 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

BIT4: Voltage enable, when this bit is 1, it indicates that the main circuit power supply is
normal.

BIT9: Remote, when this bit is 1, it indicates that the slave station is in the OP state, and the
master station can control the drive through PDO.

BIT10: Target reached, this bit differs in meaning under different control modes. When this bit
is 1, in cyclic synchronous position mode, it indicates that target position is reached, while in
cyclic synchronous velocity mode, it indicates that reference speed is reached; in homing
mode, it indicates that homing is completed.

BIT14: When this bit is 1, it indicates motor zero-speed state.

BIT7-8, BIT11-13, and BIT15: Reserved.
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3.5.2 Device running mode

Set P00.01=2 (communication as the command running channel), P00.02=3 (EtherCAT
communication channel), and P16.75 Communication timeout time. Position mode and
homing mode are achieved only when the drive is in the closed-loop mode.

3.5.2.1 Profile Position Mode
1. Set [6060h: Mode of operations] to 1 (Profile Position Mode).

2. Set P20.01 (Encoder pulse count) according to the encoder model, set the tens place of
P21.00 (Position command source) to 1, and set P21.16 (Digital positioning mode) (16#0200,
Bit9=1 position source given through EtherCAT communication).

3. Set [6081h: Profile velocity ] and frequency mapping relationship: V=60f/p, (the unit of V is
rotation/min, f indicates frequency, while p indicates the number of motor pole pairs).

4. Set  [6083h: Profile acceleration] and [6084h: Profile deceleration] to write related
parameters to P21.20 and P21.21.

5. Set  [6040h: Control word] to enable the drive (set it to OXOF for enabling).
6. Set [607Ah: Target position] to the target position (unit: user unit).
7. Query for  [6064h: Position actual value] to obtain the actual motor position feedback.

8. Query for [6041h: Status word] to obtain the drive status feedback (following error, target
reached and internal limit active)

9. For function details, see function parameters in group P21 in function code list chapter and
commissioning chapter in the S1 operation manual.

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

2. Set [6083h: Profile acceleration] and [6084h: Profile deceleration] .
3. Set P00.01=2, P00.02=3, and P00.06=13.

4. Set  [6040h: Control word] to enable the drive (set it to OxOF for enabling) to start the
motor.

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

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

3.5.2.3 Profile Torque Mode
1. Set [6060h: Mode of operations] to 4 (Profile Torque Mode).
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2. Set [6087h] to set the torque ramp.3 Set [6040h: Control word] to enable the drive (set
it to OxOF for enabling) to start the motor.

4. Set [6071h: Target torque] to the target torque.

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

3.5.2.4 Homing Mode
1. Set [6060h: Mode of operations] to 6 (Homing Mode).

2. Set bit 0 of P22.00 to 1 to enable spindling positioning, and set P22.03—-P22.06 to set zero
positions.

3. Set [6040h: Control word] to enable the drive (set it to OXOF for enabling). When bit4
changes from 0 to 1, the homing operation starts, and when bit4 changes from 1 to 0, the,
homing operation is interrupted.

4. The motor queries for the limit switch and home switch to complete the homing action.

5. Query for  [6041h: Status word] to obtain drive status feedback (Homing error, Homing
attained, and Target reached).

6. For function details, see function group P22 description in function code list chapter and
commissioning chapter in S1 operation manual.

3.5.2.5 Touch Probe Function

Record the present position according to the Z phase rising edge or falling edge signal, and
set the control word to record one or multiple times.

1. When the control word (60B8h: Touch Probe Control) is 23 (2#01 0111), the function
indicates that the Z phase rising edge triggers recording the present position continuously. The
recorded value is Turns of motor rotation x 10000. Every time the motor rotates a turn, a value
is updated. The status word is 3 (60B9h: Touch Probe Statu).

2. When the control word (60B8h: Touch Probe Control) is 21 (2#01 0101), the function
indicates that the Z phase rising edge triggers recording the present position continuously. The
recorded value is Turns of motor rotation x 10000. The status word is 3 (60B9h: Touch Probe
Statu).

3. When the control word (60B8h: Touch Probe Control) is 39 (2#11 0111), the function
indicates that the Z phase falling edge triggers recording the present position continuously.
The recorded value is Turns of motor rotation x 10000. Every time the motor rotates a turn, a
value is updated. The status word is 5 (60B9h: Touch Probe Statu).

4. When the control word (60B8h: Touch Probe Control) is 21 (2#01 0101), the function
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indicates that the Z phase rising edge triggers recording the present position continuously. The
recorded value is Turns of motor rotation x 10000. The status word is 5 (60B9h: Touch Probe
Statu).

Note: Only one type of probe is supported and one locked value can be recorded at one
time.

4.5.2.6 Cyclic Synchronous Position Mode

1. Set [6060h: Mode of operations] to 8 (Cyclic synchronous position mode).

2. Set P00.00=3, P00.01=2, P00.02=3, and P00.06=13.

3. Set  [6040h: Control word] to enable the drive (set it to OXOF for enabling).

4. Set [607Ah: Target position] to the target position (unit: user unit).

5. Query for  [6064h: Position actual value] to obtain the actual motor position feedback.

6. Query for [6041h: Status word] to obtain the drive status feedback (following error, target
reached and internal limit active).

7. For function details, see function group P21 description in function code list chapter and
commissioning chapter in S1 operation manual.

4.5.2.7 Cyclic Synchronous Velocity Mode

1. Set [6060h: Mode of operations] to 9 (Cyclic synchronous velocity mode).
2. Set [6083h: Profile acceleration] and [6084h: Profile deceleration] .
3. Set P00.01=2, P00.02=3, and P00.06=13.

4. Set [6040h: Control word] to enable the drive (set it to OXOF for enabling) to start the
motor.

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

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

4.5.2.8 Cyclic Synchronous Torque Mode
1. Set [6060h: Mode of operations] to 10 (Cyclic synchronous torque mode).

2. Set P03.11=11 (Communication as the setting mode) and P03.32=1 (Torque control
enabling).

3. Set  [6040h: Control word] to enable the drive (set it to OxOF for enabling) to start the
motor.
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4. Set [6072h: Max torque]l and [6071h: Target torque] .

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

3.6 Example of TwinCAT2 application

This example shows how to use TwinCAT2 as the main station to communicate with the
EtherCAT module of the VFD.

1. Install TWinCAT2 software

2. Copy the EtherCAT configuration file (EC-TX508B_100.xml) of S1 to the installation
directory of TWinCAT2 ("C:\TwinCAT\lo\EtherCAT").
3. Open TwinCAT2
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4. Install the network card drive

-

Fin B Adurd Vs Oprions Heb

AT uiee ras=Seenr

0 Jror— T —

R ST ——
s R -

¥ Check LC Proc Chenies

¥ open Logger Autcmaticaly
e Last L P

¥ Saioct Last Trow Elment

¥ Gevmate BT

¥ o Sa 1o Tamt

TRLC
[Build 2232)

BECKHORF @ 13562011
L

% shi bl documene path
Compes ity Nod o recommendsd for e prots)

Bickhel surcrsicn GnH
OB ABEC D001 1DCF

Open the menu as shown in the above figure, select "Show Realtime Ethernet Compatible
Devices...", pop up a dialog box as shown in the following figure, select the local area network
card, and click "Install". After the network card is installed successfully, it will be shown under
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the menu "Installed and ready to use devices". (Note: Please choose the network cards
configured with Intel chips)

Installation of TwinCAT RT-Ethernet Adapters )
Ethamat Adapters Update List
1 @ Installed and o to uze devices

niel PCI Ethernet Adapter (Gigabit) | et

W CompatiDle deviees Find

W@ Incompalible devices

W Dizobled devices Ui
Enable
Disable

I Show Bindings

5. Set TwinCAT?2 to be in the configuration mode

laew  M[EL S &> 5 Qs e :

e O I R =
6. Scan device

Select "I/O Devices" menu, and right-click to select "Scan Devices..." to scan the device.
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0[]
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X
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[ Device 2 (RT-Ethemet]  [PCINToi8354x3]
[]Device 3[AT-Ethemet]  [PCINTclB254x1] Cancel
Select All
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Pop up the following dialog box, and select "Yes".
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\l) Sican for boxes
‘es Mo |

-70-



Ethernet Communication Card EtherCAT communication card

Pop up the following dialog box, and select "Yes". Then the device enters the free running
mode.
|

\ ? ) Ackivate Free Run
v |

The following figure shows "Box3" which is the slave device scanned, and view that the device
enters the "OP" state.
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7. Process data input and output

Select "DO Outputs” menu, and there are data sent from the master station to the VFD, which
can be used to set commands and rotation speed.
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Select "DI Intputs" menu, and there are data sent from the VFD to the master station, which
can be used to return the statuses and and rotation speed.
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8. SDO data operation

Select "CoE-Online" menu, as shown in the figure below. Read the VFD function code
parameters through index 0x2000, and double click 0x2000 to pop up a dialog box. Write the
parameter address in the dialog box, and click "OK". The returned results are stored in index
0x2001. Similarly, Write the VFD function code parameters through index 0x2002, and the
written results are stored in index 0x2003.
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4 Modbus TCP communication card

4.1 Overview

1. Thanks for choosing HITACHI Modbus TCP communication card S1-EN. 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 Modbus TCP communication card S1-EN
and the related commands but does not provide details about the Modbus TCP protocol.
For more information about the Modbus TCP protocol, read the related specialized
articles or books.

3. This communication card S1-EN is defined as a Modbus TCP slave station
communication card and is used on a VFD that supports Modbus TCP communication.

4. The communication card supports the star-shaped network topology and linear network
topology.

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

4.2 Features

1. Supported functions

» Supports the Modbus TCP protocol and Modbus TCP slave stations.

v

Provides two Modbus TCP ports and supports the 10/100M full/half-duplex operation
» Supports the star-shaped network topology and linear network topology.
2. Supported communication types

Modbus TCP uses TCP/IP for information control and transmission over the Ethernet, allowing
the sending of explicit packets, namely, point-to-point messages that are not time critical. The
Modbus TCP application layer adopts the Modbus protocol, which is also used by Modbus
RTU.

Same as Modbus RTU, Modbus TCP requires the PLC/PC to send the read or write
commands, and the communication card returns the operation result after data forwarding to
complete the data transmission.
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3. Communication ports

Standard RJ45 ports are used in Modbus TCP 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 4-1 shows the ports, and Table 4-1
describes the functions of the ports.

8 1

Figure 4-1 Two

standard RJ45 ports

Table 4-1 Standard RJ45 port pins

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

4. State indicators

The Modbus TCP communication card provides 4 LED indicators and 4 network port
indicators to indicate its states. Table 4-2 describes the state indicators.

Table 4-2 State indicators

LED Color State Description
on Indicating that the card and VFD identify each
other.
LED1 Green Blinking (1Hz) Indicating that the card and VFD
communicate normally.
off Indicating that the card and VFD
communicate improperly.
The communication between the card and
LED2 Green On PLC is online and data interchange is
allowed.
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LED Color State Description

Indicating IP address conflict between the
card and PLC.

Indicating that communication between the
card and PLC is offline.

Oon Modbus TCP has not received valid data.
Indicating that the packet address is unused

Blinking (1Hz)

Off

Blinking (1Hz)

LED3 Red or undefined.
Blinking (8Hz) Indicating incorrect packet address.
Off No fault

LED4 Red On 3.3V power indicator

Link indicator, indicating successful Ethernet
Network On A
ort Yellow connection.
. p Link indicator, indicating that Ethernet
indicator Off Lo .

connection is not established.

ACK indicator, indicating that data
Network On . .
port Green interchange being performed.
indicator off ACK indicator, indicating that data

interchange is not be performed.

4.3 Electrical wiring

The Modbus TCP communication card provides standard RJ45 ports and supports the linear
and star topologies. Figure 4-2 and Figure 4-3 show the electrical wiring diagrams for different
topologies.

Use CATS5, 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 national
standards.

Slave 1 Slave 2 Slave n

Master(PLC) S1-EN S1-EN S1-EN

Figure 4-2 Electrical wiring diagram for a linear topology
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Slave 1 Slave 2 Slave n
Master(PLC) S1-EN S1-EN S1-EN
CN2 CN1 CN2 CN1 CN2 CN1
Switch

Figure 4-3 Electrical wiring diagram for a star topology
Note: An Ethernet switch must be available when the star topology is used.

4.4 Communication

4.4.1 Communication settings

The Modbus TCP communication card can function as only the Modbus TCP slave station.
Before communication, set S1 function codes, including:

1. Communication station address, IP address and subnet mask for the card

The default station address, IP address, and subnet mask for each communication card are 20,

192.168.0.20, and 255.255.255.0 respectively. You can change them to the address of a
network segment.

2. Control mode

If you want to control the VFD with the communication card, set the control mode to Modbus
TCP communication control. To be specific, set P00.01=2 (communication as the running
command channel) and set P00.02=0 (Modbus TCP communication channel) to control VFD
start and stop. If you want to set a value through Modbus TCP communication, change the
control way of corresponding function codes to Modbus TCP 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 Modbus TCP communication control.

4.4.2 Packet format
Table 4-3 describes the structure of a TCP communication packet.
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Table 4-3 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

4.4.3 Modbus TCP communication

The application layer of the Modbus TCP communication card supports the Modbus protocol.
The Modbus TCP protocol packet is located in the valid data area of the TCP communication
packet. It consists of two parts. The first part is MBAP (packet header, occupying 7 bytes), and
the second part is PDU (protocol data unit whose length is variable), as shown in Table 4-4.

Table 4-4 Modbus TCP protocol packet

MBAP PDU
Transaction Protocol Length Unit Function Data
identifier identifier field identifier Code

2 bytes 2 bytes 2 bytes 1 byte 1 byte n bytes
Sequence number Includes

of packets, VFD
incremented by 1 0000=Modbu Device Modbus function

after each Data address ) codes

- s-TCP ) function

communication for length (station and data,
distinguishing protocol number) code and the
between different length is
packets variable.

Through the above packets, you can set the VFD reference parameters, monitor the status
value, send control commands, monitor the running status of the VFD, and read and write the
VFD function codes. For specific operations, see the follow-up.

Parameter description:
Unit identifier: Slave station number (1-247).
Function code: Modbus function codes, as shown in Table 4-5.

Table 4-5 Modbus function codes

Function code Description
0x01 Read coils
0x05 Write single coil
0x0F Write multiple coils
0x02 Read discrete quantity
0x04 Read input register
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Function code Description
0x03 Read holding register
0x06 Write single holding register
0x10 Write multiple holding registers

Data: The data of the first word is the address of the VFD function code, for example, P00.00
corresponds to the address of 0000h, and the subsequent data is the value to be read and
written.

Packet examples:
(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 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 command is used to read parameters and operation status of the VFD.

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

Request | 0001 | 0000 | 0006 [ 01 03 0004 0004
Meaning MBAP Flf;i:::n Write address|Number of bytes
Example|
Response| 0001 | 0000 [ o007 [ o1 03 04 1388 0000
h Function | Number of
M MBAP D
eaning code bytes ata

From the response, the data in 0004H is 1388H (50.00Hz), and that in 0005H is 0000H
(00.00Hz).

(2) Command code 06H, writing one 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, to write 5000 (1388H) to 0004H of the VFD whose address is 02H, the frame
structures are described in the following.
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Request | 0001 | 0000 [ 0006 [ 02 06 0004 1388
Example Meaning MBAP Function code|Write address Data
Response | 0001 | 0000 [ 0006 [ 02 06 0004 1388
Meaning MBAP Function code|Write 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.

For example, to write 5000 (1388H) and 50 (0032H) respectively to 0004H and 0005H of the
VFD whose slave address is 02H, the frame structures are described in the following.

Request [ 0001 |0000(000B | 02 10 0004 0002 04 3222
. . Number
. Functi Writ N
Meaning MBAP unction e of umber Data
Exa code address . of bytes
mple registers
Response | 0001 [0000[0006 [ 02 10 0004 | 0002
. . Number
. Function Write
Meaning MBAP code address _0f
registers

4.4.4 Data address definition

This section describes the address definition of communication data. The addresses are used
for controlling the running, obtaining the status information, and setting 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 the hexadecimal form of OE; and the number behind the dot mark is
00, that is, the LSB is the hexadecimal form of 00. Therefore, the function code address is
OEOOH in the hexadecimal form. For example, the parameter address of P14.03 is OEO3H.

Function . Setting | Default
Name Parameter description

code range value
Local

P14.00 communication |1-247 1-247 1
address

P14z | Communication |, o oms 0-200 | 5ms

response delay
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Note:

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
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.

Description of other function addresses

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
describes other function parameters.

Function Address Data description RIW

Communication-

0001H: Forward running
0002H: Reverse running
0003H: Forward jogging
0004H: Reverse jogging

based control 2000H R/W

0005H: Stop

0006H: Coast to stop (emergency stop)
0007H: Fault reset

0008H: Jogging to stop

command

Communication-based frequency setting

2001H (0—Fmax, unit: 0.01 Hz) RIW
PID  setting, range (0-1000, 1000
2002H ) R/W
corresponding to 100.0%)
Communication- 2003H PID feed?ack, range (0-1000, 1000 RIW
based value corresponding to 100.0%)
setting Torque  setting (-3000-+3000, 1000
2004H corresponding to 100.0% of the motor rated R/W
current)
2005H Setting of the upper limit of the forward RIW

running frequency (0—Fmax, unit: 0.01 Hz)
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Function Address Data description RIW
Setting of the upper limit of the reverse
running frequency (O—Fmax, unit: 0.01 Hz)

2006H R/W

Upper limit of the electromotion torque
2007H (0—3000, 1000 corresponding to 100.0% of R/W
the motor rated current)

Upper limit of the brake torque (0-3000, 1000
2008H corresponding to 100.0% of the motor rated R/W
current)

Special control command word:
Bit0-1: =00: Motor 1~ =01: Motor 2
Bit2: =1 Enable speed/torque control
switchover
=0: Disable speed/torque control

2009H switchover R/W
Bit3: =1 Clear electricity consumption

=0: Not clear electricity consumption
Bit4: =1 Pre-excitation; =0: Disable
pre-excitation
Bit5: =1 DC brake =0: Disable DC brake

Virtual input terminal command, range:
200AH OxOOO—OxSFF RIW
Corresponding to

S8/S7/S6/S5/HDIB/HDIA/S4/ S3/ S2/S1

Virtual output terminal command, range:
200BH 0x00-0x0F R/W
Corresponding to local RO2/RO1/HDO/Y1

Voltage setting (used for V/F separation)
200CH (0-1000, 1000 corresponding to 100.0% of R/W
the motor rated voltage)

AO output setting 1 (-1000—+1000, 1000

200DH i
corresponding to 100.0%)

R/W

AO output setting 2 (-1000-+1000, 1000

200EH
corresponding to 100.0%)

R/W

0001H: Forward running
0002H: Reverse running
2100H 0003H: Stopped R
0004H: Faulty
0005H: POFF

VFD status word
1
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Function Address Data description RIW
0006H: Pre-excited

Bit0: =0: Not ready to run =1: Ready to run
Bil-2: =00: Motor 1 =01: Motor 2

Bit3: =0: Asynchronous motor =1:
Synchronous motor

Bit4: =0: No overload alarm =1: Overload

alarm
Bit5-Bit6: =00: Keypad-based control ~ =01:
VFD status word 2101H Termlnal-base.d c<_)ntro| R
2 =10: Communication-based control

Bit7: Reserved
Bit8: =0: Speed control =1: Torque control
Bit9: =0: Non position control
=1: Position control
Bit11-Bit10: =0: Vector 0 =1: Vector 1
=2: Closed-loop vector
=3: Space voltage vector

VFD fault code 2102H See the description of fault types. R
VFD
identification 2103H S1-----0x01A0 R
code
Running 3000H 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 0.0-3000.0A (Unit: 0.1A) R
Rotating speed 3005H 0-65535 (Unit: 1RPM) R
Output power 3006H -300.0-300.0% (Unit: 0.1%) R
Output torque 3007H -250.0-250.0% (Unit: 0.1%) R
Closed-loop 3008H | -100.0-100.0% (Unit: 0.1%) R
setting
Closed-loop 3009H | -100.0-100.0% (Unit: 0.1%) R
feedback
Input state 000-3F
300AH Corresponding to the local HDIB/ R
HDIA/S4/S3/S2/S1
Output state 300BH 000-0F R
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Function Address Data description RIW
Corresponding to the local
RO2/RO1/HDO/Y1
Analog input 1 300CH 0.00-10.00V (Unit: 0.01V) R
Analog input 2 300DH 0.00-10.00V (Unit: 0.01V) R
Analog input 3 300EH -10.00-10.00V (Unit: 0.01V) R
Analog input 4 300FH R
Read input of
HDIA high-speed 3010H 0.00-50.00kHz (Unit: 0.01Hz) R
pulse
Read input of
HDIB high-speed 3011H R
pulse
Read current
step of multi-step 3012H 0-15 R
speed
External length 3013H 0-65535 R
External count 3014H 0-65535 R
value
Torque setting 3015H -300.0—300.0% (Unit: 0.1%) R
Identification 3016H R
code
Fault code 5000H R

The Read/Write (R/W) characteristics indicate whether a function can be read and written. For
example, "Communication-based control command" can be written, and therefore the
command code 6H is used to control the VFD. The R characteristic indicates that a function
can only be read, and W indicates that a function 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 running command channel" (P00.02)
to the Modbus communication channel. For another example, when modifying "PID setting”,
you need to set "PID reference source” (P09.00) to Modbus communication.

The following table describes the encoding rules of device codes (corresponding to the
identification code 2103H of the VFD).

Eight MSBs of . Eight LSBs of .
'9 so Meaning '9 so Meaning
code code
0x01 S1 0xa0 S1 vector VFD
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4.4.5 Fieldbus scale

In practical applications, communication data is represented in the hexadecimal form, but
hexadecimal values cannot represent decimals. For example, 50.12 Hz cannot be
represented in the hexadecimal form. In such cases, we can multiply 50.12 by 100 to obtain an
integer 5012, and then 50.12 can be represented as 1394H (5012 in the decimal form) in the
hexadecimal 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 decimals in the value specified in "Detailed
parameter description” or "Default value". If there are n decimals in the value, the fieldbus
scale m is the n"-power of 10. Take the following table as an example, m is 10.

Function
Name Description Setting range | Default
code
P0O1.20 Wake-up-from-sl| |0.0-3600.0s (valid when P01.15 is 0.00-3600.0 0.0s
eep delay 2)
PO1.21 Restart ailfter 0: Disable 01 0
power failure |1: Enable

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

To set the "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.

4.4.6 Error message response

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

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

Code Name Description
Invalid The command code received by the upper computer is not
01H allowed to be executed. The possible causes are as follows:
command . . . X K
* The function code is applicable only on new devices and is
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Code Name Description
not implemented on this device.
* The slave is in the faulty state when processing this
request.
For the VFD, the data address in the request of the upper
Invalid data computer is not allowed. In particular, the combination of the
02H ) .
address register address and the number of the to-be-transmitted
bytes is invalid.
The received data domain contains a value that is not
allowed. The value indicates the error of the remaining
Invalid data structure in the combined request.
03H . .
value Note: It does not mean that the data item submitted for
storage in the register includes a value unexpected by the
program.
. The parameter is set to an invalid value in the write
Operation . A .
04H failure operation. For example, a function input terminal cannot be
set repeatedly.
The password entered in the password verification address
05H Password error . .
is different from that set in P07.00.
The length of the data frame transmitted by the upper
06H Data frame computer is incorrect, or in the RTU format, the value of the
error CRC check bit is inconsistent with the CRC value calculated
by the lower computer.
o07H Parameter The parameter to be modified in the write operation of the
read-only upper computer is a read-only parameter.
Parameter e . .
The parameter to be modified in the write operation of the
cannot be - . .
08H L upper computer cannot be modified during the running of the
modified in
. VFD.
running
A user password is set, and the upper computer does not
09H Password provide the password to unlock the system when performing
protection a read or write operation. The error of "system locked" is

reported.

When returning a response, the slave device uses a function code domain and fault address
to indicate whether it is a normal response (no error) or exception response (some errors
occur). In a normal response, the device returns the corresponding function code and data
address or sub-function code. In an exception response, the device returns a code that is
equal to a normal code, but the first bit is logic 1.
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For example, if the master device transmits a request message to a slave device for reading a
group of function code address data, the code is generated as follows:

00000011 (03H inthe hexadecimal form)
For an exception response, the following code is returned:
10000011 (83H inthe hexadecimal form)

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

4.5 Example of PLC communication

This example shows how to use SIEMENS PLC (S7-1200) to communicate with Modbus TCP
communication extension card (through the TIA Portal V13 software), and Modbus TCP is not
configured with device description file.

Use TIA Portal V13 software to add a Modbus TCP block.

Open TIA Portal V13, and create a new project as shown in the following figure.

Create new project

Project name: | ModbusTCP_BookletDemoProject 51200

]
Path: | DiFrotal V13IV15_werkspace [
]

Author: | Administrator

Comment:

After a new project is created, click "Project view" in the lower left corner, and double click
"Add new device" in the interface, as shown in the following figure.

Devices

HOQ

= [ ] ModbusTCP_BookletDemoFroject_S1200

shy Devices & networks

» [l PLC_1 [CPU 1215C DU/DC/DC]
+ [gf common data

» 5] Documentation settings

b [@ Languages & resources
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Select the correct PLC model, and click "OK" (PLC models used by our company are shown in
the following figure).

jevice e

Device name:

Add

[PLc_1 J

~ [ Controllers Device:
~ [ SIMATIC 57-1200
~[mcru

» [l CPU 1211C ACIDTRIy

Controllers
» [ cPu 1211C DODCIDC
=
D’PCFUIEHCDUDUR\)« P —
» [ CPU 1212C ACIDCIRIy
D » [ cPu 1212C DO/DCIDC
» [ CPU 1212C DCDCRly Orderno:  [6ES7 215-1AG40-0XB0
HMI » [ cPU 1214C ACIDCRIY e Va0 =
» rII CPU 1214C DC/DCIDC
—— » [ CPU 1214C DCDCIRY Description:
» (il CPU 1215C ACIDCRIy Work memory 100 KB; 24VDC power supply with
i DI14 x 24VDC SINKISOURCE, DQ10 x 24VDC and
- CPU 1215 DEDCIDE A2 and AQ2 on board; 6 high-speed counters
I 6E57 2151AG31-0XB0 and 4 pulse outputs on board; signal board
PC systems Tl 6E57 215-1AG40-0X80 expands on-board II0; up to 3 communication
r= meodules for serial communication; up to &
b B CrUn2150 DORCHY signel modules for li0 expansion; 0.04 ms/1000
» L@ CPU 1217C DODCIDC instructions; 2 PROFINET ports for pregramming,
» [l Unspecified CPU 1200 HMI and PLE-to-PLE communication

» [ SIMATIC 571500

» [ SIMATIC 57-300

» [l SIMATIC 57400

» [l SIMATICET 200 CPU
» [l Device Proxy

Click "Program blocks", and double click "Main[OB1]" to open the programming interface, as
shown in the following figure.

| Devices |
Q0 E] EAEpEraEl Ceaamg i & H
« [ PLC_1 [€PU1215C DODOIDE] A Data type Defsultvalue | Comment
I Devce configurstion 1
% Online & dingnastics : @ Boal & Initia! call of thiz 08
» g Program blocks 5@ emenence Bool ~True, fremanent dot ore available
I Add pew block —_—
& nsin [081] N R B

: ; ::":‘:I"f::':;‘; = Block title: *Main Frogram Sweep (Cycle)”
»@PCmg
» [ PLc dorm pes T
+ [ Warch and force wables
%imces
5 Frogram inks
3 I8 Devics orgardata
v VDE(]“S view [
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Select "Others" under the "Communication” bar on the right, then select "MODBUS TCP" —
"MB_CLIENT", as shown in the following figure.

> | Favorites

b4 | Basic instructions

> | Extended instructions

> | Technology

A | Communication

MName

+ [7] 57 communication

» [7] Open user communicati...

3 L WEEB Server
~ [ ] Others
~ [] MODBUS TCP

- -

3 MB_CLIENT
4 MB_SERVER

[7] communication processol
[7] Teleservice

Desc

Com

Com

Add 2 data blocks in "Add new block" under "Program blocks", namely "MB_CLIENT_TCON"

and "MB_Client_Data", as shown in the following figure.

~ gl Program blocks

B Add new block
4B Main [0B1]

@ ME_Client_Data [DB3]
@ MB_CLIENT_TCON [DB2]

Set the variables of these two data blocks respectively, as shown in the following figure.

(1) MB_CLIENT_TCON data block
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N @ B W k=

a

10
11
12
13
14

MB_CLIENT_TCON

Marne
<l = Static
<= - TCON
Tl L Interfaceld
<a L] D
< - ConnectionType
- L ActiveEstablished
- = ~ RemoteAddress
<l = « ADDR
< L ADDR[1]
< - ADDR[2]
<a . ADDR[3]
< L ADDR[4]
- L RemotePort
< L LocalPort

(2) MB_Client_Data data block

MB_Client_Data

<
<

daaaddd

& a4

12 |40

Name

~ Static

=~ dats
L} data[0]
= data[1]
= data[2]
L} data[3]
L} datal4]
L} data[5]
L} data[6]
L} data[7]
L} data[8]
= data[?]

Data type

TCON_IP_v4
HW_ANY
CONN_OUC
Byte

Bool

IP_Vid4
Array(1._4] of Byte
Byte

Byte

Byte

Byte

Uint

Ulnt

Data type

Array[0_9] of Int

Int
Int
Int
Int
Int
Int
Int
Int
Int
Int

start value

Start value

oo oo o oo

o o o

Uncheck the "Optimized block access" of the block, as shown in the following figure.

General

General

Attributes

Information
Time stamps
Compilation
Protection

[“lonlystare in load memory

[ |Data block write-protected in the device

Attributes

Download with_

["Joptimized block access
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Double click "Show all* under "PLC tags", and create variables, as shown in the following
figure.

Configure the Modbus TCP block as shown in the following figure.

PLC tags

Name Tag table Data type Address
1 -4l MB_Client_REQ Defaulttag table Bool %100
2 <l ME_Client_DISCONNET Defaulttag table Bool %M10.1
3 <@ ME_Client_MODE Defaulttag table Usint %MB20
< <1 MB_Client_ADDR Default tag table Wiord 260100
5 <@ MB_Client LEN Defaulttag table Ulnt %0102
6 @ MB_Client_DONE Defaulttag table Boal %0102
7 <l ME_Client_BUSY Defaulttag table Boal %M10.3
8 <@ MEB_Client_ERROR Defaulttag table Bool %M10.4
9 <@ MB_Client_STATUS Default tag table Wiord 260104
1 <@ AUTO_RUM Defaulttag table Bool %MO0.0
1 <@ RUN_TERM Default tag table Bool %I0.0

%DB1
“MB_CLIENT DB
MB_CLIENT
EN ENO
“10.0 %102
“MB_Client_REQ" — REQ “ME_Client_
DONE®
“W10.1 DONE =
“MB_Client_ w1103
DISCONNET — DySCONNECT g_client_BUST"
2 — CONNECT_ID w104
"MB_CLIENT_ E"R“,fgﬁ‘-'e"t'
TCON® TCON. B —
RemoteAddress. WAWI04
ADDRIT]— o oCTET.1 “WE_Client_
STATUS — STATUS
“MB_CLIENT
TCON" TCON.
RemoteAddress.
ADDRIZ] - |p_ocTET_2
“MB_CLIENT
TCON" TCON.
RemoteAddress.
ADDRI] . |p_ocTET =

Double click "Device configuration", right click the network port to select "Properties”, set the
following parameters in the pop-up interface, and modify the local Ethernet network segment
to be the same as the following network segment.
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[ Topology view [gh Network view |[JY Device vies

e Bl &)@ 1o ) EIR Dricecameien
' : ’ i . : s ¢ Module
- =l ==
i
; ; - > [<[n] [
|c Properties  [hinfo )] & Diagnostics |
|| General [ 10tags | Systemconstants | Tesmts |
General N
Ethemer sddresses Ethernet addresses

Time synchroniation Interface networked with
Operoting mose.
b Advanced aptians

Hardware identifier

P protocal

Write the PLC program as follows.

%DB1
“MB_CLIENT DB"

MB_CLIENT
EN

%W10.0
“MB_Client REQ™ — REQ

%101
“MB_Client_
DISCONNET — DISCONNECT

2 — CONNECT ID

*MEB_CLIENT_
TCON" TCON,
RemoteAddress.
ADDRIT]— 1p_ocTET 1
*MEB_CLIENT_
TCON" TCON,
RemoteAddress.
ADDRI2]— 1p_ocTET 2
*MEB_CLIENT_
TCON" TCON,
RemoteAddress.
ADDRI3]

IP_OCTET 3

e ——
Subnet: || P1iE_1
—p———r—

@ SetiP oddress inthe project
Paddeess:| 152 188 0 2
Subnetmask: | 255 . 255 . 255 . 0

[use rauter

ENO
%M10.2
“MB_Client_

DONE —i DONE®
%103

BUSY — "ME_Client_BUSY"
WM10.4
*WB_Client_

ERROR —1 ERROR"

WAWI04
“MB_Client_

STATUS STATUS®
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*MB_CLIENT_
TCON".TCON.
RemoteAddress.
ADDRI4] — |p_oCTET 4
“MB_CLIENT_
TCON" TCON.
RemotePort — b poaT
%MB20
*We_Client_
MODE" — Mg_MODE
WMWI100
*MB_Client_ADDR" —I[E_DATA_ADDR
W1 02
“MB_Client LEN" — \B_DATA_LEN
P#DB3.DBX0.0
INT10 — \B_DATA_FTR
0.0 10,0
TAUTO_RUN MOVE “Me_Client_REQ™
i EN — { F—
i “MB_CLIENT_
DE".MB_UNIT_
s oun — 10
~  Network 3:
Moo
AUTO_RUN' MOVE MOVE
At en EN — ENO ——
" B20 2 w102
MB_Client_ s+ ouT = "MB_Client LEN"
s QuTI — MODE"
Wm0 0
“AUTO_RUN" MOVE
—t EN
481 EMWI00
<& QUTI — "WB_Client_ADDR"
%o 0
“RUN_TERM" MOVE MOVE
I ECE EN — —_
(i %DB3 DBWO 5000 —1 %DB3.DBW2
“ME_Client_ “MB_Client_
3 guT1 — Data’ data[0] 3 oUTI — Dats” data[1]
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%0.0
“RUN_TER

%DB3.DBWO soo0—ql

“VE_Client_
Data" datal0] s oumt

%DB3.DBW2
*We_Client_
Data”datall]

Download the PLC program to the PLC after the program has been written completely. Set
VFD function codes such as P00.01=2, P00.02=0, P00.06=8, P14.00=2, P16.58-P16.61=
192.168.0.2, and keep default values of P16.62-P16.69. Then, you can use the 10.0 input
terminal to control the VFD to start and stop at 50.00Hz through Modbus TCP protocol.

-94-



Ethernet Communication Card

EtherCAT object dictionary

Appendix A EtherCAT object dictionary

. L Al
Index Subindex Description C(?ES.S Data type Default value
permission
1000h 0 Device type RO UINT32 0x00000192
1001h 0 Error register RO UINT8 0
Pre-defined error information
1003h 0 Number of errors RO UINT8 0x00
1 Fault code RO UINT32 0x0000
1008h 0 Factory device RO String HITACHI-EtherC
name AT
Hardware
1009h 0 Factory hgrdware RO String version
version
depended
100Ah 0 Factory spftware RO String Software version
version depended
ID object
0 Includgd max. RO UINTS 2
sub-index
1018h 1 Supplier ID RO UINT32 0x000004D8
2 Product code RO UINT32 0x00009252
3 Revision number RO UINT32 0x00000001
4 Serial number RO UINT32 0x00000001
RX PDO1 mapping parameter
Number of
0 supported mapping RW UINT8 8
objects
1 First mapping object RW UINT32 0x60400010
2 Second mapping RW UINT32 | 0x607A0020
object
1600h 3 Third mapping RW UINT32 0x60FF0020
object
4 Fourth mapping RW UINT32 | 0x60710010
object
5 Fifth mapping object RW UINT32 0x60720010
6 Shth mapping RW UINT32 | 0x60600008
object
7 Seventh mapping RW UINT32 0x60810020
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A
Index Subindex Description cc_es; Data type | Default value
permission
8 Eighth mapping RW UINT32 | 0x60B80010
object
RX PDO2 mapping parameter
Number of
0 supported mapping RW UINT8 2
1601h objects
1 First mapping object RW UINT32 0x60400010
2 Second mapping RW UINT32 | 0x607A0020
object
RX PDO3 mapping parameter
Number of
0 supported mapping RW UINT8 2
1602h objects
1 First mapping object RW UINT32 0x60400010
2 Second mapping RW UINT32 | 0x607A0020
object
RX PDO4 mapping parameter
Number of
0 supported mapping RW UINT8 2
1603h objects
1 First mapping object RW UINT32 0x60400010
2 Second mapping RW UINT32 | 0x607A0020
object
TX PDO1 mapping parameter
Number of
0 supported mapping RW UINT8 8
objects
1 First mapping object RW UINT32 0x60410010
2 Second mapping RW UINT32 | 0x60640020
object
1A00N Third mappin:
3 napping RW UINT32 | 0x606C0020
object
4 Fourth mapping RW UINT32 | 0x60770010
object
5 Fifth mapping object RW UINT32 0x60F40020
6 Shdh mapping RW UINT32 | 0x60610008
object
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A
Index Subindex Description cc_es; Data type Default value
permission
7 Seventh mapping RW UINT32 | 0x60B90010
object
8 Eighth mapping RW UINT32 | 0x60BA0020
object
TX PDO2 mapping parameter
Number of
0 supported mapping RW UINT8 8
1A01h objects
1 First mapping object RW UINT32 0x60410010
2 Second mapping RW UINT32 | 0x60640020
object
TX PDO3 mapping parameter
Number of
0 supported mapping RW UINT8 8
1A02h objects
1 First mapping object RW UINT32 0x60410010
2 Second mapping RW UINT32 | 0x60640020
object
TX PDO4 mapping parameter
Number of
0 supported mapping RW UINT8 8
1A03h objects
1 First mapping object RW UINT32 0x60410010
2 Second mapping RW UINT32 | 0x60640020
object
SM communication type
0 Max. sub-index RO UINT8 4
1 SMO communication RO UINTS ox01
type
1C00h 2 SM1 communication RO UINTS 0x02
type
M2 icati
3 SM2 communication RO UINTS 0x03
type
v —
4 SM3 communication RO UINTS 0x04
type
RxPDO assignment
1C12h -
0 Max. sub-index RW UINT8 1
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Access
Index Subindex Description L Data type | Default value
permission
1 RxPDO assigned RW UINT16 0x1600
object index
TxPDO assignment
1C13h 0 TMs;;ub—lr\dexd RW UINT8 1
1 XA assigne RW UINT16 0X1A00
object index
SM synchronization output parameter
0x00 Max. sub-index RO UINT8 0x20
0x01 Synchronization RW UINT16 0x02
mode
0x02 Cycle time RO UINT32 0
0x03 Switching time RO UINT32 0
Supported
0x04 synchronization RO UINT16 0x4006
type
0x05 Min. periodic time RO UINT32 0x0003D090
Iculati
0x06 Calculation and RO UINT32 0
replication time
1C32h 0x07 Reserved RW UINT32 0
0x08 Obrained periodic RW UINT16 0
time
0x09 Delay time RO UINT32 0
0x0A SyncO time RW UINT32 -
0x0B SMevent loss RO UINT32 0
counter
reulation G
ox0C Circulation timeout RO UINT32 0
counter
0x0D Counterlof tloo short RO UINT32 0
switching
0x20 Synchronization RO UINTS 0
error
SM synchronization input parameter
0x00 Max. sub-index RO UINT8 0x20
1C33h izati
0x01 Synchronization RW UINTL6 0x02
mode
0x02 Cycle time RO UINT32 0
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Access
Index Subindex Description L Data type | Default value
permission
0x03 Switching time RO UINT32 0
Supported
0x04 synchronization RO UINT16 0x4006
type
0x05 Min. periodic time RO UINT32 0x0003D090
0x06 Calculation and RO UINT32 0
replication time
0x07 Reserved RW UINT32 0
0x08 Obrained periodic RW UINT16 0
time
0x09 Delay time RO UINT32 0
0x0A SyncO time RW UINT32
0x0B SM event loss RO UINT32 0
counter
0X0C Circulation timeout RO UINT32 0
counter
0X0D Counterlof tloo short RO UINT32 0
switching
0x20 Synchronization RO UINTS 0
error
2000h 0x00-0x13 Function code RW UINT16 °
2001h 0x00-0x23 Function code RW UINT16 °
2002h 0x00-0x21 Function code RW UINT16 N
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 -
2008h 0x00-0x84 Function code RW UINT16 -
2009h | 0x00-0x1D Function code RW UINT16 N
200Ah | 0x00-0x20 Function code RW UINT16 N
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Access
Index Subindex Description L Data type | Default value
permission
200Bh | 0x00-0x40 Function code RW UINT16 -
200Ch | 0x00-0x21 Function code RW UINT16 N
200Dh | 0x00-0x14 Function code RW UINT16 N
200Eh | 0x00-0x47 Function code RW UINT16 N
200Fh 0x00-0x46 Function code RW UINT16 N
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 B
2014h 0x00-0x28 Function code RW UINT16 B
2015h 0x00-0x22 Function code RW UINT16 B
2016h 0x00-0x19 Function code RW UINT16 B
2017h 0x00-0x14 Function code RW UINT16 -
2018h 0x00-0x28 Function code RW UINT16 N
2019h 0x00-0x21 Function code RW UINT16 -
201Ah | 0x00-0x35 Function code RW UINT16 N
201Bh 0x00-0x1E Function code RW UINT16 -
201Ch | 0x00-Ox1E 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 UINT16 0
6044h 0 Feedback speed RO UINT16 0
Speed range

6046h 1 Min. value RO UINT32 0

2 Max. value RO UINT32 0

Velocity acceleration

6048h 1 ACC increment RO UINT32 0

2 ACC time increment RO UINT16 0
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Access
Index Subindex Description L Data type | Default value
permission
Velocity deceleration
6049h 1 DEC increment RO UINT32 0
DEC time increment RO UINT16 0
Velocity quick stop
Fast stop speed
604Ah ! increment RW UINTS2 0
2 Fast stop time RW UINT16 0
increment
Speed gear ratio
Numerator of speed
1 RW INT32 1
604Ch gear 3
2 Denominator of RW INT32 1
speed gear
6060h 0 Operation mode RW UINT16 0
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 RO INT16 0
6078h 0 Actual current RO INT16 0
6079h 0 Bus voltage RO UDINT32 0
607Ah 0 Target position RW INT16 0
607Ch 0 Coordinate RW DINT32 0
deviation
6081h 0 Speed in industrial RW UDINT32 0
regulations
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Access
Index Subindex Description L Data type | Default value
permission
6083h 0 ACC in industrial RW UDINT32 0
regulations
6084h 0 DEC in industrial RW UDINT32 0
regulations
6087h 0 Torque ramp RW UDINT32 0
Gear ratio
0 Number of RW UINTS 2
sub-indexes
6091h -
1 Motor resolution RW UINT32 0x00000001
Beari (
2 earing axie RW UINT32 | 0x00000001
resolution
6098h 0 Zeroing mode RW INT16 0
Zerol
6099h eroing speed
0 Reserved RW UINT32 0
60B8h 0 Probe control RW UINT16 0
60BOh 0 Position offset RW INT32 0
60B1h 0 Speed offset RW INT32 0
60B2h 0 Torgue offset RW INT16 0
60B9h 0 Probe status RO UINT16 0
60BAN 0 Probe position rising RO INT32 0
edge
60BBh 0 Probe position RO INT32 0
falling edge
60EOh 0 Forward torque limit RW UINT16 0
60E1h 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
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Appendix B Related function codes

Function . Setting | Default
Name Parameter description
code range value
Channel of  |0: Keypad
P00.01 running 1: Terminal 0-2 0
commands  [2: Communication
0: Modbus/Modbus TCP communication
1: PROFIBUS/CANopen/DeviceNet
communication
2: Ethernet communication
Communication |3: EtherCAT/PROFINET/EtherNet IP
channel of communication
P00.02 running 4: PLC programmable extension card 0-6 0
commands  [5: Wireless communication card
6: USB communication (Reserved)
Note: Channels 1, 2, 3, 4, and 5 are
extension functions that require
corresponding extension cards.
Frequency A |0: Keypad
P00.06 |command setting |1-7: Reserved 0-15 0
mode 8: Modbus RTU/Modbus TCP
communication
9: PROFIBUS/CANopen/DeviceNet
Frequency B communication
_|10: Ethernet communication
P00.07 commrir;c(ij;emng 11-12: Reserved 0-15 15
13: EtherCAT/PROFINET/EtherNet IP
communication
14-15: Reserved
0-1: Keypad
2-6: Reserved
7: Modbus RTU/Modbus TCP
Torque setting communication ‘
P03.11 mode 8: PROF_IBU.S/CANopen/DewceNet 0-12 0
communication
9: Ethernet communication
10: Reserved
11: EtherCAT/PROFINET/EtherNet IP
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Function L Setting | Default
Name Parameter description
code range value
communication
12: Reserved
0: Keypad (P03.16)
1-5: Reserved
6: Modbus RTU/Modbus TCP
Setting mode of |[communication
upper frequency [7: PROFIBUS/CANopen/DeviceNet
P03.14 limit of forward |communication 0-12 0
running in torque (8: Ethernet communication
control 9: Reserved
10: EtherCAT/PROFINET/EtherNet IP
communication
11-12: Reserved
0: Keypad (P03.17)
1-5: Reserved
6: Modbus RTU/Modbus TCP
Setting mode of |communication
upper frequency |7: PROFIBUS/CANopen/DeviceNet
P03.15 limit of reverse |communication 0-12 0
running in torque |8: Ethernet communication
control 9: Reserved
10: EtherCAT/PROFINET/EtherNet IP
communication
11-12: Reserved
0: Keypad (P03.20)
1-4: Reserved
5: Modbus RTU/Modbus TCP
Setti de of communication
jg;)"egr Tn(:nzfo 6: PROFIBUS/CANopen/DeviceNet
P03.18 . communication 0-11 0
electromotive -
7: Ethernet communication
torque 8: Reserved
9: EtherCAT/PROFINET/EtherNet IP
communication
10-11: Reserved
Setting mode of |0: Keypad (P03.21)
P03.19 upper limit of [1-4: Reserved 0-11 0
brake torque |5: Modbus RTU/Modbus TCP
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Function
code

Name

Parameter description

Setting
range

Default
value

communication

6: PROFIBUS/CANopen/DeviceNet
communication

7: Ethernet communication

8: Reserved

9: EtherCAT/PROFINET/EtherNet IP
communication

10-11: Reserved

P04.27

Voltage setting
channel

0: Keypad (P04.28)

1-6: Reserved

7: Modbus RTU/Modbus TCP
communication

8: PROFIBUS/CANopen/DeviceNet
communication

9: Ethernet communication

10: Reserved

11: EtherCAT/PROFINET/EtherNet IP
communication

12-13: Reserved

P06.01

Y1 output

0: Invalid

P06.02

HDO output

1-22: Reserved

P06.03

Relay output RO1

23: Modbus RTU/Modbus TCP

P06.04

Relay output RO2

communication virtual terminal output
24: PROFIBUS/CANopen/DeviceNet
communication virtual terminal output
25: Ethernet communication virtual
terminal output

26-33: Reserved

34: EtherCAT/PROFINET/EtherNet IP
communication virtual terminal output
35-63: Reserved

0-63

0-63

o

0-63

0-63

P06.14

Analog output
AO1

P06.16

HDO high-speed
pulse output

0: Running frequency

1-13: Reserved

14: Modbus RTU/Modbus TCP
communication setting 1

15: Modbus RTU/Modbus TCP
communication setting 2

16: PROFIBUS/CANopen/DeviceNet

0-63

0-63

-105-




Ethernet Communication Card

Related function codes

Function L Setting | Default
Name Parameter description
code range value
communication setting 1
17: PROFIBUS/CANopen/DeviceNet
communication setting 2
18: Ethernet communication setting 1
19: Ethernet communication setting 2
20: Reserved
21: EtherCAT/PROFINET/EtherNet IP
communication setting 1
22-26: Reserved
27: EtherCAT/PROFINET/EtherNet IP
communication setting 2
28-63: Reserved
Type of current (0: No fault
po7.27 fault 18: 485/Modbus TCP communication / !
P07.28 | Type of last fault |fault (CE) / /
P07.29 Type of 2nd-last [29: PROFIBUS communication fault / /
fault (E-DP)
P07.30 Type of 3rd-last 30: Ethernet communication fault , /
fault (E-NET)
P07 31 Type of 4th-last [31: CANopen communication fault / ;
fault (E-CAN)
57: PROFINET communication timeout
fault (E-PN)
58: CAN communication timeout fault
(ESCAN)
60: Card identification failure in slot 1
(F1-Er)
61: Card identification failure in slot 2
(F2-Er)
P07.32 Type of Sth-last 62: Card identification failure in slot 3 / /
fault (F3-En)
63: Card communication failure in slot 1
(C1-Er)
64: Card communication failure in slot 2
(C2-Er)
65: Card communication failure in slot 3
(C3-Er)

66: EtherCAT communication fault
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Function L Setting | Default
Name Parameter description
code range value
(E-CAT)
67: BACnet communication fault
(E-BAC)
68: DeviceNet communication fault
(E-DEV)

69: CAN slave fault in master/slave

synchronous communication (S-Err)

72: EtherNet IP communication timeout

(E-EIP)

0x00-0x14

LED ones place: Switching channel

0: Terminal

1: Modbus/Modbus TCP communication

Motor 1 and i.)r:iou:iICBaL;zCANopen/DewceNet

P08.31 |motor 2 switching . 00-14 0x00

channel 3: Ethernet communication

4: EtherCAT/PROFINET/EtherNet IP

communication

LED tens place: Switching in running

0: Disabled

1: Enabled

0: Keypad (P09.01)

1-5: Reserved

6: Modbus RTU/Modbus TCP

communication

PID reference 7: PROF_IBU.S/CANopen/DeviceNet

P09.00 source communication 0-12 0
8: Ethernet communication

9: Reserved

10: PROFINET/EtherNet IP

communication

11-12: Reserved

0: All

1-3: Reserved

P09.02 PID feedback |4: Modbgs RTU/Modbus TCP 0-10 0

source communication

5: PROFIBUS/CANopen/DeviceNet

communication
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Function L Setting | Default
Name Parameter description
code range value
6: Ethernet communication
7: Reserved

8: PROFINET/EtherNet IP
communication
9-10: Reserved

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 Hz), 0-31 0
P15.04 Received PZD4 |2: PID reference (-1000-1000, in which 0-31 0
P15.05 | Received PZD5 |1000 corresponds to 100.0%) 0-31 0
P15.06 | Received PZD6 |3: PID feedback (-1000-1000, in which 0-31 0
P15.07 | Received PZD7 |1000 corresponds to 100.0%) 0-31 0
P15.08 | Received PZD8 |4: Torque setting (-3000—+3000, in 0-31 0
P15.09 | Received PzD9 |Which 1000 corresponds to 100.0% of 0-31 0
P15.10 |Received PzD10 |the rated current of the motor) 0-31 0
P15.11 |Received PzD11 o Setting of the upper limit of forward 0-31 0

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)

P15.12 |Received PZD12 0-31 0

9: Virtual input terminal command,
0x000-0x3FF

(corresponding to S8, S7, S6, S5, HDIB,
HDIA, S4, S3, S2, and S1 in sequence)
10: Virtual output terminal command,
0x00—-0Xx0F

(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
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Function L Setting | Default
Name Parameter description
code range value

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

Transmitted |0 Invalid

P15.13 0-47 0
PZD2 1: Running frequency (%100, Hz)
P15.14 Transmitted  |2: Set frequency (x100, Hz) 0-47 0
PZD3 3: Bus voltage (x10, V)
P15.15 Transmitted  (4: Output voltage (x1, V) 0-47 0
PZD4 5: Output current (x10, A)
- ) 0
P15.16 Transmitted  |6: Actual output torque (%10, %) 0-47 0
PZD5 7: Actual output power (x10, %)
P15.17 Transmitted  |8: Rotating speed of the running (x1, 0-47 0
PZD6 RPM)
P15.18 Transmitted  (9: Linear speed of the running (x1, m/s) 0-a7 0
PZD7 10: Ramp frequency reference
Transmitted  [11: Fault code
P15.19 PZD8 12: Al1 value (x100, V) 047 0
Transmitted  |13: Al2 value (x100, V)
P15.20 PZD9 14: AI3 value (x100, V) 0-47 0
i 15: HDIA frequency (x1000, kHz
P15 21 Transmitted quency ( ) 047 0

PZD10 16: Terminal input state
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Function L Setting | Default

Name Parameter description
code range value
Transmitted  |17: Terminal output state

PZD11 18: PID reference (x10, %)

P15.22 0-47 0

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
Transmitted 26: HDIB frequency value (x1000, kHz)
P15.23 27: MSB of PG card pulse feedback 0-47 0
PzD12

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

DP
P15.25 communication |0.0 (invalid)-60.0s 0.0-60.0 5.0s
timeout time
CANopen
P15.26 communication |0.0 (invalid)—60.0s 0.0-60.0 5.0s
timeout time

0: 1000 kbps
CANopen 1: 800 kbps

P15.27 communication |2: 500 kbps 0-7 3
baud rate 3: 250 kbps
4: 125 kbps
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Function L Setting | Default
Name Parameter description
code range value
5: 100 kbps
6: 50 kbps
7: 20 kbps
CAN
P15.28 communication |0-127 0-127 1
address
0: 50Kbps
1: 100Kbps
CAN baud rate |2: 125Kbps
P15.29 setting 32: 250Kbps 05 2
4: 500Kbps
5: 1M bps
CAN
P15.30 communication |0.0 (invalid)-60.0s 0.0-300.0f 5.0s
timeout time
DeviceNet
P15.31 communication |0.0 (invalid)—-60.0s 0.0-300.0, 5.0s
timeout time
P15.32 Displayed node 0 0
baud rate
P15.33 Enable polling [0-1 0-1 1
19: HITACHI self-defined output
20: ODVA basic speed control output
21: ODVA extended speed control
output
22: ODVA speed and torque control
output
Output instance 23: ODVA extended speed and torque
P15.34 in polling control output 19-27 19
24: HITACHI basic speed control output
25: HITACHI extended speed control
output
26: HITACHI speed and torque control
output
27: HITACHI extended speed and
torque control output
P15.35 Input ins.tance in |69: HITACHI s.elf—defined input. 69-77 69
polling 70: ODVA basic speed control input
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Function L Setting | Default
Name Parameter description
code range value

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

73: ODVA extended speed and torque
control input

74: HITACHI basic speed control input
75: HITACHI extended speed control
input

76: HITACHI speed and torque control
input

77: HITACHI extended speed and
torque control input

Enable stat
P15.36 nable state | 0-1 0
change/period

19: HITACHI self-defined output
20: ODVA basic speed control output
21: ODVA extended speed control

output
22: ODVA speed and torque control
output
Output instance [23: ODVA extended speed and torque
P15.37 in state control output 19-27 19

change/period |24: HITACHI basic speed control output
25: HITACHI extended speed control
output

26: HITACHI speed and torque control
output

27: HITACHI extended speed and
torque control output

69: HITACHI self-defined input

70: ODVA basic speed control input

71: ODVA extended speed control input
Input instance in |72: ODVA speed and torque control
P15.38 state input 69-77 69
change/period |73: ODVA extended speed and torque
control input

74: HITACHI basic speed control input
75: HITACHI extended speed control
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Function L Setting | Default
Name Parameter description
code range value
input
76: HITACHI speed and torque control
input
77: HITACHI extended speed and
torque control input
p153g | Outputlengthof o ., 8-32 32
component 19
p15.40 | MPutlengthof o ., 8-32 32
component 69
BACnet 0: Enable P16.22 (I-Am service)
P15.41 communication |1: Enable P15.42 (Baud rate of 0-1 0
mode setting |BACnet_MSTP)
Baud rate of
P15.42 BAChet MSTP 0-5 0-5 0
Communication
P15.43 control V\{ord 0: In dfecimal format 0-1 0
expression 1: In binary format
method
0: Display currently identified card (only
one)
Communication |1: DP card
control 2: CANopen card
P15.44 word/status word |3: PROFINET card 0-6 0
display selection |4: EtherNet IP card
5: Modbus TCP card
6: EtherCAT card
P15.45—
P15.69 Reserved
Ethernet card
P16.14 monitoning o 4000-0xFFFF 0000-FFF| 0000
variable address F
1
Ethernet card
P16.15 monitoning o, 1000-0xFFFF 0000-FFF| 0000
variable address F
2
p16.16 | CUMEMeLCArd o n00 oxFrFF 0000-FFF! 40000
monitoring F

-113-



Ethernet Communication Card

Related function codes

Function L Setting | Default
Name Parameter description
code range value
variable address
3
Ethernet card
monitoring 0000—
P16.17 variable address 0x0000—-OxFFFF FRFF 0x0000
4
. 0.0-600.0s
Extension card When thi rameter i t to 0.0 0.0
P16.24 |identification time| . " > Parameteris setto 9.5, ) 0.0s
of slot 1 disconnection fault detection is not 600.0s
performed.
Extension card |20 00008
P16.25 |identification time "‘_’he“ this parameter 'S Sgt to. 0., 0.0- 0.0s
of slot 2 disconnection fault detection is not 600.0s
performed.
Extension card |20 00008
P16.26 |identification time When this Parameter 'S Set to. 0.0, 0.0- 0.0s
disconnection fault detection is not 600.0s
of slot 3
performed.
Extension card |0.0-600.0s
P16.27 C.OmmunI.CaIIOFI When this parameter is sgt tol 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 clommunilcation When this parameter is sgt 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 clommunilcation When this parameter is sel}t tol 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 (0O-Fmax, unit: 0.01 Hz), 0-31 0
P16.34 Received PZD4 |2: PID reference (-1000-1000, in which 0-31 0
P16.35 | Received PZD5 |1000 corresponds to 100.0%) 0-31 0

-114-




Ethernet Communication Card Related function codes

Function L Setting | Default
Name Parameter description

code range value
P16.36 Received PZD6 |3: PID feedback (-1000-1000, in which 0-31 0
P16.37 | Received PZD7 |1000 corresponds to 100.0%) 0-31 0
P16.38 | Received PZD8 |4: Torque setting (-3000—+3000, in 0-31 0
P16.39 Received PZD9 |which 1000 corresponds to 100.0% of 0-31 0
P16.40 |Received PZD10 [the rated current of the motor) 0-31 0
P16.41 |Received PzD11 |5: Setting of the upper limit of forward 0-31 0

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,
0x000-0x3FF (bit9-bit0 correspond to
S8/S7/S6/S5/HDIB/HDIA/S4/S3/S2/S1
in sequence)

. 10: Virtual output terminal command,
P16.42 |Received PZD12 4,1, 4,0F (bit3-bit0 correspond to 0-31 0
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)
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Function L Setting | Default
Name Parameter description
code range value

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

P16.43 PZD2 1: Running frequency (x100, Hz) o °
i 2: Set f 100, H

Pioda | T o ausvotage 0y Sl

Pias | T e 1o o | 0

Pi6ds | T i oot power (410, %) i
i 8: Rotati d of th i 1,

P16.47 Tra;;f;gtEd RPN%amgspee of the running (= 0-47 0

oy | TS 3 ettt s 9|

Pioa | T i vale (100,) il

o | T 1 2 oo | o

Transmitted |15 HDIA frequency (x1000, kHz)

P16.51 16

PZD10 : Terminal input state 0-47 0

Transmitted  |17: Terminal output state
P16.52 PZDI1 18: PID reference (x10, %) 047 0

19: PID feedback (x10, %)
20: Rated torque of the motor
21: MSB of position reference (signed

. number)
P16.53 Transmitted |55 | 5 of position reference (unsigned | 0-47 0
pzD12 number)
23: MSB of position feedback (signed
number)

24: LSB of position feedback (unsigned
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Function L Setting | Default
Name Parameter description
code range value
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)
32: Status word 3
33-47: Reserved
EtherNet IP
P16.54 communication |0.0-60.0s 0.0-60.0s 5.0s
timeout time
0: Self-adaption
EtherNet I[P |1: 100M full duplex
P16.55 communication [2: 100M half duplex 0-4 0
rate setting  (3: 10M full duplex
4: 10M half duplex
Industrial
P16.58 Ethernet 1, o5 0-255 | 192
communication
card IP address 1
Industrial
P16.59 Ethernet 1, o5 0255 | 168
communication
card IP address 2
Industrial
P16.60 Ethernet o »55 0-255 )
communication
card IP address 3
P16.61 Industrial -, _eg 0-255 20
Ethernet
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Function
code

Name

Parameter description

Setting
range

Default
value

communication
card IP address 4

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

255

P16.64

Industrial
Ethernet
communication
card subnet mask|
3

0-255

0-255

255

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

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

0: No
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card at slot 2

3: Incremental PG card

Function L Setting | Default
Name Parameter description
code range value
written function (1: Yes
codes
EtherCAT input [0: PRM as the input rotation speed unit
P16.72 . R . ; : f 0-1 0
unit selection |1: plus/s as the input rotation speed unit
EtherCAT sl 0x0000-0
P16.73 OrLAT SIAVE | 00000-0xFFFF X OXFFFF
address XFFFF
0: Reserved 0-5 0
1: Reserved
EtherCAT—Dp 2 1ms
P16.74 syn_chromzan.on 3 2ms
period selection 4: Reserved
5: Reserved
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. Tyig 0-8 0
type 4: LNC
5-8: Reserved
0: Free-run mode
1: SM mode (synchronized in data input
EtherCAT run
P16.77 mode and output) 0-2 0
2: DC mode (synchronized in distributed
clocks)
P19.00 State of extension|0: No card 0-65535 0
card atslot1 [1: PLC programmable card
P19.01 State of extension|2: 1/0 card 065535 0
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Function L Setting | Default
Name Parameter description
code range value
4: Incremental PG card with UVW
: Ethernet communication card
: DP communication card

5
6
7: Bluetooth card
8
9

: Resolver PG card

: CANopen communication card
10: WIFI 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
P19.02 State of extension|15: CAN master/slave communication 0-65535 0
card at slot 3 |card
16: Modbus TCP communication card
17: EtherCAT communication card
18: BACnet communication card
19: DeviceNet communication card
20: PT100/PT1000 temperature
detection card
21: EtherNet IP communication card
22: MECHATROLINK card (Reserved)
23: Bluetooth card 2
24-31: Reserved
32: SSI-PG card
33-65535: Reserved
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