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Communication card Safety precautions

A\

The expansion 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,

Safety precautions

operating, and maintaining the device, and are capable of preventing all kinds of emergencies.

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.



Communication card Terminology and abbreviations

Terminology and abbreviations

CAN Controller Area Network
Communication object, a transmitted unit on a CAN network.
CcOoB Communication objects (COBs) carry data and can be transmitted through
the whole network. A COB is part of a CAN message frame.
Electronic datasheet, an ASCI! file for node configuration, required when a
EDS 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.
Object . . . - )
L Stores information about all COBs identified by a device.
dictionary
PDO Process data object, a type of COBs, used to transmit process data, such as
control command, set values, state values, and actual values.
PDON Tx PDO command transmitted by a slave to the master, where n refers to 1, 2,
3, 4.
PDON Rx PDO command transmitted by the master and received by a slave, where n
refersto 1, 2, 3, 4.
300 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.
ox Indicates that a number with this prefix is a hexadecimal value, for example,

0x10 indicates the decimal value 16.
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Communication card Product confirmation

Chapter 1 Product confirmation

Check the following after receiving a communication expansion 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 INVT. 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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Chapter 2 PROFIBUS communication card

2.1 Overview

PROFIBUS communication cards are optional accessories for VFDs. They can be used to
connect VFDs to PROFIBUS networks. On a PROFIBUS network, VFDs are slave devices.
The following functions can be performed by using a PROFIBUS communication card:

Transmit control commands (such as start, stop, and fault reset) to a VFD.
Transmit speed or torque reference signals to a VFD.
Obtain state values and actual values from a VFD.

Modify parameter values of a VFD.

2.2 Features

1.

PROFIBUS is an international open fieldbus standard that can implement data exchange
between various automation components. It is widely applicable to automation in various
industries, such as the manufacturing, process, building, transportation, and power
industries. It provides effective solutions for implementing integrated automation and
intelligentization of field devices.

PROFIBUS consists of three mutually compatible components, namely
PROFIBUS-Decentralised Peripherals (DP), PROFIBUS-Process Automation (PA), and
PROFIBUS-Fieldbus Message Specification (FMS). It adopts the master-slave mode and
is generally used for periodic data exchange between VFD devices. PRNV
PROFIBUS-DP adapter modules support only the PROFIBUS-DP protocol.

The transmission media of a PROFIBUS field bus are twisted pairs (complying with the
RS-485 standard), paired cables, or optical cables. The maximum length of a fieldbus
cable must be within the range of 100 m to 1200 m, and the specific length depends on
the selected transmission rate (see the chapter of "Technical Data" in the VFD manual).
A maximum of 31 nodes can be connected to one PROFIBUS network segment when no
repeater is used. If repeaters are used, a maximum of 127 nodes (including the repeaters
and master stations) can be connected.

In PROFIBUS communication, tokens are transmitted between master stations or by
master stations to slave stations. Single-master or multi-master systems are supported.
The node to respond to the command of a master is selected by the master station,
generally a programmable logic controller (PLC). For cyclic master-slave user data
transmission and non-cyclic master-master data transmission, a master can also transmit
commands to multiple nodes in broadcast mode. When the broadcast mode is adopted,
the nodes do not need to transmit feedback signals to the master. On PROFIBUS
networks, nodes cannot communicate with each other.

2
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5.

2.3

The PROFIBUS protocol is described in details in the EN50170 standard. For more
information about PROFIBUS, refer to the EN50170 standard.

Electrical connection
Node selection

The node address of a device is unique on a PROFIBUS bus. The node address is set
through the function parameter P15.01, and the value ranges from 0 to 127.

Fieldbus terminator

Each fieldbus segment is configured with two bus terminators, one on each end, to
prevent operation errors. Bus terminators can protect the fieldbus signal against electrical
reflections. The dual in-line package (DIP) switch on the printed circuit board (PCB) of a
communication card is used to connect to the fieldbus terminator. If the communication
card is the last or first module on the network, the bus terminator must be set to ON.
When a PROFIBUS D-sub connector with a built-in terminator is used, you must
disconnect the communication card from the terminator.

Bus network connection
Bus communication interfaces

The most common PROFIBUS transmission mode is the shielded twisted-pair copper
cable transmission, in which shielded twisted-pair copper cables (complying with the
RS-485 standard) are used.

The basic characteristics of this transmission technology are described as follows:
¢ Network topology: Linear bus with one active fieldbus terminal resistor on each end

* Media: Shielded or unshielded twisted-pair cables, depending on the EMC
environmental conditions

* Number of stations: 32 on each network segment (without repeater); a maximum of
127 (with repeaters)

* Plug connection: 9-pin D-type plug. The following figure shows the pins of the
connector.

05 04030201
09 0807 06

Figure 2-1 Plug of the connector

3-
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Table 2-1 Connector pins

Connector pin Description
1 - Unused
2 - Unused
3 B-Line Data+ (twisted-pair wire 1)
4 RTS Transmitting requests
5 GND_BUS Isolation ground
6 +5V BUS Isolated 5 V DC power supply
7 - Unused
8 A-Line Data- (twisted-pair wire 2)
9 - Unused
Housing SHLD PROFIBUS cable shielding wire

The +5V and GND_BUS pins are used for bus terminators. Optical transceivers (RS-485) and
some other devices may need to obtain external power supplies through these pins.

For some devices, the transmission direction is determined by using the RTS pin. In regular
application, only the A-Line, B-Line, and SHLD pins are used.

It is recommended that you use the standard DB9 connectors manufactured by Siemens. If
the communication baud rate is required to be higher than 187.5 kbps, strictly follow the wiring

standards stipulated by Siemens.

2. Repeaters

A maximum of 32 stations (including the master station) can be connected to each
fieldbus segment. If the number of stations to be connected to a fieldbus segment
exceeds 32, you need to use repeaters to connect the fieldbus segments. Generally, the
number of repeaters connected in series cannot exceed 3.

Note: No station address is provided for repeaters, but they are calculated as stations.

Terminal

P

Figure 2-2 Repeaters

4-
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3. Transmission rates and maximum transmission distances

The maximum length of a cable depends on the transmission rate. Table 2-2 describes
the transmission rates and corresponding transmission distances.

Table 2-2 Transmission rates and corresponding transmission distances

Transmission rate (kbps) A-type wire (m) B-type wire (m)
9.6 1200 1200
19.2 1200 1200
93.75 1200 1200
187.5 1000 600
500 400 200
1500 200 | -
Table 2-3 Transmission wire parameters
Parameter A-type wire B-type wire
Impedance (Q) 135-165 100-130
Capacitance of a unit length (pF/m) <30 <60
Circuit resistance (Q/km) 110 | e
Wire core diameter (mm) 0.64 >0.53
Sectional area of wire core (mm?) >0.34 >0.22

Besides the shielded twisted-pair copper cables, you can also use optical fibers for
transmission in a PROFIBUS system. When a PROFIBUS system is applied in an
environment with strong electromagnetic interference, you can use optical fiber conductors to
increase the high-speed transmission distance. Two types of optical fiber conductors can be
used. One is low-cost plastic fiber conductors that can be used when the transmission
distance is shorter than 50 m; and the other is glass fiber conductors that can be used when
the transmission distance is shorter than 1 km.

4. PROFIBUS bus connection diagram

PROFIBUS

INVT inverter
master station

INVT inverter

CH-PAO1 adapter
A B SHLD

CH-PAO1 adapter
A B SHLD

Figure 2-3 PROFIBUS bus connection
-5-
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Figure 2-3 shows the terminal wiring. The cables are standard PROFIBUS cables, each
consisting of a twisted pair and shielding layer. The shielding layers of PROFIBUS cables are
directly grounded on all nodes. You can select a proper grounding mode based on the actual
situation on site.

Note:

1. When connecting the stations, ensure that the data cables are not twisted together. For
systems to be used in environments with strong electromagnetic radiation, you need to use
cables with shielding layers. The shielding layers can improve electromagnetic compatibility
(EMC).

2. If shielding braid or shielding foil is used, connect the two ends of it to the protective ground
and cover an area as large as possible to ensure high conductivity. In addition, data cables
need to be separated from high-voltage cables.

3. When the data transmission rate is higher than 500 kbit/s, do not use short stub. Use the
plugs available in the market. Data input and output cables can be directly connected to those
plugs, and the plug of the communication card can be connected or disconnected at any time
without interrupting data communication of other stations.

2.5 System configuration
1. System configuration
After the communication card is properly installed, you need to configure the master

station and VFD to enable the communication between the master station and
communication card.

One device description file named GSD file is required for each PROFIBUS slave station
on the PROFIBUS bus. The GSD file is used to describe the characteristics of the
PROFIBUS-DP device. The software we provide for users includes information about the
GSD file of the VFD. You can obtain the type definition files (GSD files) of various
masters from INVT.

Table 2-4 Communication card configuration parameters

Parameter Parameter . . .
Setting options Default setting
No. name

0 Module type Read-only PROFIBUS-DP

1 Node address 0-99 2
0:9.6

2 Baud rate setting kbit/s 1:19.2 6
2:45.45
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Parameter Parameter . . 8
Setting options Default setting
No. name
3:93.75
4:187.5
5: 500
6:1.5
7:3
Mbit/s 8:6
9:9
10: 12
3 PZD3 0-65535 0
4 PZD4 0-65535 0
0-65535 0
10 PZD12 0-65535 0

2. Module type

This parameter displays the model of the communication card detected by the VFD. You
cannot modify the value of this parameter. If the parameter is not defined, communication
between the communication card and VFD cannot be established.

3. Node address
On the PROFIBUS network, each device corresponds to one unique node address. The
node address is set through P15.01.

4. GSDfile
One device description file named GSD file is required for each PROFIBUS slave station
on the PROFIBUS bus. The GSD file is used to describe the characteristics of the
PROFIBUS-DP device. The GSD file includes all parameters defined for the device,

including the supported bard rate, supported information length, input/output data amount,
and definitions of diagnosis data.

You can obtain the type definition files (GSD files) of various masters from INVT's official
website and copy the GSD files to the corresponding subdirectories on the configuration
tool software. For details about the operation and how to configure the PROFIBUS
system, see the instructions for the related system configuration software.

2.6 PROFIBUS-DP communication
PROFIBUS-DP
PROFIBUS-DP is a distributed input/output (I/O) system. It enables a master to use a

large number of peripheral modules and on-site devices. Data transmission is periodic:

7-
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The master reads information input by a slave and transmits a feedback signal to the
slave.

2. SAP

The PROFIBUS-DP system uses the services at the data link layer (Layer 2) through
service access points (SAPs). Functions of each SAP are clearly defined. For more
information about SAPs, see the related PROFIBUS master user manuals, that is,
PROFIdrive—PROFIBUS models or EN50170 standards (PROFIBUS protocol) for
variable-speed drives.

3. PROFIBUS-DP information frame data structure

The PROFIBUS-DP system allows fast data exchange between the master and VFD
devices. For VFD devices, data is always read and written in the master/slave mode.
VFDs always function as slave stations, and one address is clearly defined for each slave
station. PROFIBUS transmits 16-bit packets periodically. Figure 2-4 shows the structure
of the packet.

Parameter Process data
identification (PKW) Eived L (PZD)
[“zone ™1 one
| | | [N R
| | | CW PZD2| PZD3| .. | PzZD12
PKW1 i PKW2 i PKW3 i PKW4 | gy EPZDZE PZD33 i PZD12

Figure 2-4 PROFIBUS-DP information frame data structure
Parameter zone:
PKW1—Parameter identification
PKW2—Array index number
PKW3—Parameter value 1
PKW4—Parameter value 2
Process data:
CW—Control word (transmitted from the master to a slave. For description, see Table 2-5)
SW—State word (transmitted from a slave to the master. For description, see Table 2-7.)
PZD—Process data (defined by users)

(When the process data is output by the master to a slave, it is a reference value; and when
the process data is input by a slave to the master, it 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

8-
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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 EC-TX-103 communication card
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 EC-TX-103 communication cards). To enable the control over VFD devices
through PROFIBUS, 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. Table 2-5 describes Goodrive350
series VFD CWs.

Table 2-5 Goodrive350 series VFD CWs

Bit Name Value State to be entered/description
1 Forward running
2 Reverse running
3 Forward jogging
07 Communication-based 4 Reverse jogging
control command 5 Decelerating to stop
6 Coasting to stop (emergency stop)
7 Fault reset
8 Jogging stopped
. - Enabling writing (mainly through PKW1 to
8 Enabling writing 1 PKWA)
9-10 Motor group setting 00 Motor 1
01 Motor 2
1 Control mode switching 1 Enabling the switching between torque
control and speed control

-9-
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Bit Name Value State to be entered/description
0 No switching
1 Enabling the function for resetting power
12 Resetting power consumption to zero
consumption to zero 0 Disabling the function for resetting power
consumption to zero
13 Pre-excitation 1 Ehablmg pre-exultaulon
0 Disabling pre-excitation
. 1 Enabling DC braking
14 DC brakin
g 0 Disabling DC braking
1 Enabling heartbeat
15 Heartbeat reference " "
0 Disabling heartbeat

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
2-6 describes the settings of Goodrive350 series VFD.

Table 2-6 Settings of Goodrive350 series VFD

Function Word Vellie e e Default
code value
P15.02 Received [p_31 0
PZD2 |o: Invalid
P15.03 Received |1: Set frequency (0-Fmax, unit: 0.01 Hz) o
: PZD3  |2: PID reference (0-1000, in which 1000 corresponds to
Received 100.0%)
P15.04 pzp4 |3:PID feedback (0—1000, in which 1000 corresponds to 0
. 100.0%)
Received |4: Torque setting (-3000—+3000, in which 1000
P15.05 PZD5 0
corresponds to 100.0% of the rated current of the
Received |motor)
P15.06 pzDe |5 Setting of the upper limit of forward running 0
. frequency (O—Fmax, unit: 0.01 Hz)
P15.07 Received |6: setting of the upper limit of reverse running o
PZD7  |frequency (0-Fmax, unit: 0.01 Hz)
Received |7- Upper limit of the electromotive torque (0-3000, in
P15.08 pzpg |which 1000 corresponds to 100.0% of the rated current 0
. of the motor)
Received |g: Upper limit of the brake torque (0-3000, in which
P15.09 PZD9 0
1000 corresponds to 100.0% of the rated current of the
P15.10 | Received |motor) 0

-10-
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Function
Word Value range D
code value

PZD10 |9: Virtual input terminal command, 0x000-0x3FF

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

Received
P15.11 PZD11

(corresponding to RO2, RO1, HDO, and Y1 in
sequence)
11: Voltage setting (for V/F separation)
(0-1000, in which 1000 corresponds to 100.0% of the
rated voltage of the motor)
12: AO output setting 1 (-1000—+1000, in which 1000
corresponds to 100.0%)
) 13: AO output setting 2 (-1000—+1000, in which 1000
P15.12 Received |corresponds to 100.0%)

PZD12 |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 parameter mapping (PZD2-PZD12
correspond to P14.49-P14.59)
20-31: Reserved

Response packet (VFD -> master station)
SW: The first word in a PZD response packet is a VFD SW. Table 2-7 describes the VFD SWs.
Table 2-7 Goodrive350 series VFD SWs

Bit Name Value State to be entered/description

1 In forward running

In reverse running

Stopped

0-7 Running state
9 Faulty

POFF

In pre-excitation

Ready to run

8 Bus voltage established
us voltag : Not ready to run

Motor 1

9-10 Motor group feedback Motor 2

Rl|Rr|O|O|R|[o|ua|d|lw|N

11 Motor type feedback Synchronous motor

-11-
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Bit Name Value State to be entered/description
0 Asynchronous motor
12 Overload pre-alarm 1 Overload pre-alarm generated
feedback 0 No overload pre-alarm generated
13 0 Keypad-based control
1 Terminal-based control
Run/Stop mode —
14 2 Communication-based control
3 Reserved
1 Heartbeat feedback
15 Heartbeat feedback 0 No heartbeat feedback

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 2-8 Actual state values of Goodrive350 series VFD

Function Word Valuelrange Default
code value
P15.13 Transmitted PZD2 |0-31 0
P15.14 Transmitted PZD3 |O: Invalid 0
P15.15 Transmitted PZD4 |1: Running frequency (x100, Hz) 0
P15.16 Transmitted PZD5 |2 Set frequency (x100, Hz) 0
P15.17 Transmitted PzD6 _|3: Bus voltage (<10, V) 0
P15.18 Transmitted PzD7 |4 Output voltage (x1, V) 0
P15.19 Transmitted PzDg |2 Output current (x10, A) 0
P15.20 Transmitted PzD9 |- Actual output torque (x10, %) 0
Pisot [ Tammiteapaoio [ Ao pe (00
P15.22 Transmitted PZD11 | . B ' 0

9: Linear speed of the running (x1, m/s)

10: Ramp frequency reference
11: Fault code

12: Al value (x100, V)

13: Al2 value (x100, V)

14: AI3 value (x100, V)

15: HDIA frequency (x100, kHz)
P15.23 | Transmitted PzD12 |16: Terminalinput state 0
17: Terminal output state

18: PID reference (x100, %)

19: PID feedback (x100, %)

20: Rated torque of the motor

21: MSB of position reference (signed
number)

22: LSB of position reference (unsigned

-12-
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25: State word 2

26: HDIB frequency value (x100, kHz)
27: High-order bit of PG card pulse
feedback

28: Low-order bit of PG card pulse
feedback

29: High-order bit of PG card pulse
reference

30: Low-order bit of PG card pulse
reference

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

Function Word VellE e e Default
code value
number)
23: MSB of position feedback (signed
number)
24: LSB of position feedback (unsigned
number)

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 a parameter between two communication ends.

Stru
Parameter

cture of the PKW zone
~— Process data

identification (PKW)
T T T

| | | CW | PZD2|
PKW1 | PKW2 | PKW3 | PKW4| Sw | PZD2!

Request ;
No. | Parameter
Response | address |
No. | |

f f

| Parameter!

lvalue error
N

| Parameter
| value
|

Figure 2-5 Parameter identification zone

In the periodic PROFIBUS-DP communication, the PKW zone consists of four 16-bit words.
Table 2-9 describes each word in the PKW zone.

-13-
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Table 2-9 Each word in the PKW zone

First word PKW 1 (16 bits)

Bits 15-00 I Task or response identification flag | 0-7
Second word PKW?2 (16 bits)
Bits 15-00 I Basic parameter address | 0-247
Third word PKW3 (16 bits)
Bits 15-00 Value (most significant word) of a parameter 00
or error code of the returned value
Fourth word PKW4 (16 bits)
Bits 15-00 I 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 2-10 describes the request and response functions.

Table 2-10 Task identification flag PKW1

Request No. (from the master to a slave) Response signal
Request . L
N Function Acceptance Rejection

0.

0 No task 0 _

1 Requesting the value of a parameter 1,2 3

Modifying a parameter value (one word
2 fying a p ( ) 1 3ord

[modifying the value only on RAM]

Modifying a parameter value (two words)
3 o 2 3or4
[modifying the value only on RAM]

Modifying a parameter value (one word)

4 [modifying the value on both RAM and 1 3or4
EEPROM]
Modifying a parameter value (two words)

5 [modifying the value only on both RAM and 2 3or4
EEPROM]

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

-14-
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Table 2-11 Response identification flag PKW1

Response No. (from a slave to the master)

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

©OoNTRON

PKW examples
Example 1: Reading the value of a parameter

You can set PKW1 to 1 and PKW?2 to OA to read a frequency set through keypad (the address
of the frequency set through keypad is 10), and the value is returned in PKW4. The following
data is in hexadecimal format.

Request (master station -> VFD)

‘ PKW1 PKW2 PKW3 PKwW4 ‘ Ccw PZD2 PZD3 ... | PZD12

XX XX XX XX XX XX XX XX

‘ Request | 00 ‘ 01 | 00 ‘ 0A | 00 ‘ 00 | 00 ‘ 00

T

0010: Parameter address

0001: Request for reading parameter values

-15-
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Response (VFD -> master station)

‘ PKW1 PKW2 | PKW3 | PKW4 ‘ cw PZD2 PzZD3 | .. | PZD12

XX XX XX XX XX o XX XX

Response| 0 ‘OO 13 88

1388: Parameter value in address 10
0001: Response (parameter value updated)
Example 2: Modifying the value of a parameter (on both RAM and EEPROM)

You can set PKW1 to 4 and PKW2 to 10 to modify a frequency set through keypad (the
address of the frequency set through keypad is 10), and the value to be modified (50.00) is in
PKW4.

Request (master station -> VFD)

‘ PKW1 PKW2 PKW3 PKwW4 ‘ Ccw PZD2 PZD3 ... | PZD12

XX XX XX XX XX XX XX XX

‘ Request ‘ 00 | 13 ‘ 88

1388: Parameter value in address 10

0004: Parameter value to be modified

Response (VFD-> master station)

‘ PKW1 PKW2 PKW3 PKwW4 ‘ Ccw PzZD2 PZD3 .. | PZD12

XX XX XX XX XX e XX XX

Response| 00 ‘ 01 | 00 ‘ OA | 00 ‘ 00 | 13 ‘ 88

)

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

0001: Response (parameter value updated)

Example 1: Reading the process data of a VFD

In this example, PZD3 is set to "8: Rotating speed of the running" through the VFD parameter
P15.14. This operation sets the parameter forcibly. The setting remains until the parameter is
set to another option.
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Response (VFD -> master station)

PKW1 | PKW2 | PKW3 | PKW4 | CW | PZD2 | PZD3 PZD12
Response xxlxx xx|xx xxlxx xxlxx xxlxx xxlxx 00|OA XX | XX

Example 2: Writing process data to a VFD device

In this example, PZD3 is set to "2: PID reference" through the VFD parameter P15.03. The
parameter specified in each request frame is updated with the information contained in PZD3
until another parameter is specified.

Request (master station -> VFD)

PKW1 | PKW2 | PKW3 | PKW4 | CW | PZD2 | PZD3 PZD12
Response xx|xx xxlxx xxlxx xxlxx xxlxx xxlxx 00|00 XX | XX

Subsequently, the information contained in PZD3 is used as tractive force reference in each
request frame until another parameter is specified.

2.7 Example of PROFIBUS-DP communication networking

1. Preparation before networking

Hardware: One PC, three PPROFIBUS communication cards, three GD350 VFDs, and one
Siemens PLC S7-300.

Software: Win10 system and Siemens TIAPORTAL V13.
2. GD350 VFD parameter configuration
Set P00.01 (Channel of running commands) to 2 (Communication).

Set P00.02 (Communication channel of running commands) to 1 (PROFIBUS
communication).

Set P00.06 (Frequency A command setting mode) to 9 (PROFIBUS communication).
Module address (P15.01) of three VFDs are set to 3, 4, and 5 respectively.

Set P15.02 (Received PZD2) to 1 (Set frequency).

Set P15.13 (Transmitted PZD2) to 1 (Running frequency).

Set P15.14 (Transmitted PZD3) to 3 (Bus voltage).

3. PLC configuration

(1) Create a project.

Click Create new project, fill in Project name, and select the path where the project is stored,
as shown in the following figure.
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Open existing project

Create new project

Migrate project

Welcome Tour

Installed software

Help

Create new project

Project name. PRDHBus!
|

Path: [D1PLC

Author: | A

Comment:

@) User interface language

(2) Add GSD files.

In the following project view, choose Options on the toolbar, and choose Manage general
station description files (GSD) from the drop-down list. Enter the directory where the INVT

GSD file is located in the
the installation.

Project €6t View insert Online

A st & X

[ Devices |

500

~ ] PeoreUs
P Add newdevce
sh Devices & networks
» 8 1T [CPU 3152 PO
» ai Common data
» 2 Documemation setings
» 7 Langusge:
» ' Online acc
» (g Card ReaderUSE memary

source path, select the GSD file, and click the Install button to start

v

Werege geners!

reference

| (L) Global Bbrarie:
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Manage general station description files X

Source path: | D:PLCIPROFIEUSAdditionalFiles|GSD
Content of imported path
[ File Version Lenguage | Status Info
|Iw] invtv2dp.gsd Default Mot yet installed |
[<] [T ]
|Cmsual ] cencel |

After the installation was completedly successfully, a prompt pops up, indicating that the GSD
file has been installed successfully.

Manage general station description files 4

Installation result

1 Meszage
@  Installation was completed successfully.

| Save og || install additional files | g Close i

(3) Add the project device and PROFIBUS network.

In the Hardware catalog on the right sidebar, choose Controllers > SIMATIC S7-300 >
CPU > CPU 315-2 PN/DP > 6ES7 315-2EH14-0A0B, and double click the 6ES7
315-2EH14-0A0B icon or drag it to the project.
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<[n 3] (10w - v @ [ >
| @ Properties  [*4}Info i) | &l Diagnostics
|| General | 0tags | Systemconstants | Texts |
Genersl — ~

pLc_1 L o Filter
cru315-2 PP

|&F Topology view [gh Network view m Device view | | Options.
% Heswork 1§ Connections S - =1 Network overview Ok
= Y{ Device i Catalng,
= ~ S7300ET00Mstaton 1 || <Search- Wy

= (@ Controllers
» [ SIMATIC 571200

» [ SIMATC 5

1500

[ 5iMaTC 57300
~@cru

»

[ TSTELE

Qe
»Imcruc

» [@crusi3czop
»ImcruBIzca PP

Woruane
W CFU314C2 DF
B CPU 31402 PIéOP

» @ CRUS4C2 PP
»(mcruniszor

In the Hardware catalog pane, choose Other field devices > PROFIBUS DP > General >
INVT ELECTRIC CO.,LTD > INVT > INVT-6SE70, and double click the INVT-6SE70 icon or
drag it to the view of Devices & networks. The communication card is displayed as Not
assigned. The example shows three slave bus networking, thus you need to add two slaves.

& networks

[ Topology vi

ew

¥ Newwerk £ Cannections - BIEE R

sive_1
INVT-SETD
Nt assigned

b o
A saruoe Y e

Net assigred

<[ 3] [s8%

iy Network view ||]_1 Device view | | Options

=1 Network| « | » |

W7 oeviee | Catalag

= | i
L [~
= a0, g ot
e SL
SREEDET » (@ PCoystems
Slav-| ) [ Orives & swners
T GSDde | [ Hemwork components
Slav{ [ Detecting & Monitoing
+ (3 Cisvidbo
» Bk dovken
< [ it e devces
ol T
rrmisor

» [ Gaeways

Ao D

8 Properties
|| General |

*info 4| & Diagnostics

= (@ Genenl
] ~ @ mvTELECTC oL L
@

As shown in the following figure, click the Not assigned option of INVT-6SE70 and select
PLC_1.MPI/DP interface_1, and CPU and INVT-6SE70 in the network view are connected to
the same PROFIBUS network. Click the Not assigned option of the remaining two
PROFIBUS slaves and select PLC_1.MPI/DP interface_1, then PROFIBUS master and three

slaves are connected to the same PROFIBUS network.
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PROFIBUS » Devices & networks X
|= Topology view g Network view |[If Device view

58 Nework] 2 Connecsans o |

[T) Slave_1 Slave_2
U 315-2 PNIDP INVT-65E70 o m INVT-6SE70 o l

lect
7

FLC_1 WFIDF intertace_1

Network overview D
¥4 Device

~ 57300/ET200M station_1
» PLCT
v GSD device_1

slave_1
v GSD device_2

slave_2
v GSDdevice_3
slave_3

KIm 100% = Wifarer reres
PROFIBUS » Devices & networks

8 emork 1] Connections [ncoeon ) B B @2
4 Master system:PLC_1.|

Slave_1 Slave_2 Slave_3
INVT-6SE70 n m INVT-6SE70 n m INVT-ESE70 n m
PLC_1 PLC 1 PLC_1

PLC_1.DP Mastersystem (1)

PLC_1
CPU315:2 PNIDP

(4) Perform PROFIBUS master and slave setting.

PROFIBUS communication card

PROFIBUS master setting

Click PROFINET interface_1 network interface position in the PLC icon to enter the
PROFINET interface_1 property editing interface of the PLC, as shown in the following figure.
Click the Ethernet addresses option in the General list to set the IP address of the PLC and

the IP address of the PC to be in the same subnet.

Click MPI/DP interface_1 in the PLC icon to enter the MPI/DP interface_1 property editing
interface of PLC. Click the PROFIBUS address option in the General list to set PROFIBUS

address of PLC to 2.
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R0,

cprions
Dagnestes addresses

~ | Details view

MPUDP intertace_1 [Module]

SYNCHREEZE
Diagrastics sddresse:
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PROFIBUS slave setting

Double click the network interface position in the INVT-6SE70 slave icon to enter the
PROFIBUS interface editing interface. Click the PROFIBUS address option in the General list,
set the slave address to 3, and set addresses of the remaining two slaves to 4 and 5
respectively.

{1): PROFIBUS_1 + Slar

Devices

SO0

+ ] rorieus
W Add new desice
eh Device: & nevworks

» I Card ReaderiUse memory

3] [To0% 5 —

<

G e ot oo
= Genen

£ PROFIBUS address
Interface netwarked with

Catalng imormation

[FREFTE wahess ]
‘Genera| OF parameters
waichdog Subnet: | PROMBUS_1
SYNCPREEZE

Diagnastics addresses

Parameters

| Details view
Highestagaress: | 126

Heme Wansmission speed: | 15 hope

PROFIBUS slave module setting

Double click the INVT-6SE70 slave icon in the Devices & networks view to enter the INVT
device view interface. Double click the IN/OUT:32Byte(16word) module or drag it to the blank
space in Device view. After IN/OUT:32Byte(16word) module is added to the project, you
need to set | address and Q address of INJOUT:32Byte(16word) to 0...31. The remaining two
slaves repeat this operation, and the addresses are increased by degrees.
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|# Topology view [ Network view [[IY Device view || Options
| Device overview |
2. | Module Reck |slot  |1address |Qaddress|Type | ¥ 1Catalog

I

Slave_1 o o 2043* INV..
INIOUT: 32 Byte (16 word) 10 1 031 0.31 M. | g riter
= = Ml nvTssETO
[l universal module
Ml Pwmodule

PPO 1: 4PKW, 2 PZD
W PrO 2: 4PKW, 6 PZD
MW rro3: oPKW,2PZD
W PrO 4: 0PKW, 6 PZD
Jll PO 5: 4 PKW, 10 PZD

1 pniouT: 32 Byte (16 word)

4. Save, compile, and download the project.

After PLC configuration is completed, you need to download the project configuration
information to PLC S7-300, as shown in the following figure. Click Save project to save the
entire project, and right click PLC_1[CPU 315-2 PN/DP] and choose Compile > Hardware
and software (change only) to compile the entire project. Click the Download to device icon
to download the project configuration to the PLC controller.

Project Edit View Insert Online Options Toels Window Help

3 ({ seveproject | & X B

HX D:c: 5 ME DR F coonline @¥ cooffiine fo [ IE
m

T

|| Devices |
OO % Network| §.§ Connections i
v ] PROFIBUS
B Add new device PLC 1 Slave 1
iy Devices & networks CPU315:2 PNIDP INVT-6SE70 .m
=
~TmPAc PLC 1
-u[lTE Y open
Y =19 Openin new editar
’E' Onlilt 5 pen blocklPLC data type. F7 PLC_1T
» o Progy -
» [ Tech e
v [ exer cue
» [ PLCE -
» (g PLcd X Delete Del
v Caiwerd  Rename F2
+ [ig onlin =% Go to topology view
+ [, Devid &y Go to network
Prog SpTE
EAPLES | ooumioad to devi >
= Textll “ackup from online device
b L Locel 55 Go online crlk
» [ Distri ¥ Go offine Cerl+h
» & commot ‘g online & diagn: D
+ [5]] Docume|
+ [@ Lenguag &
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Select PN/IE from the drop-down list of Type of the PG/PC interface, and Click the Start
search button in the lower right corner to start scanning and detecting PLC devices in the
subnet, as shown in the following figure. After searching is completed, the PLCs that are
connected to the PC will be displayed in the list of Compatible devices in target subnet.
Click the Download button to download the configuration information and PLC program to the

selected PLC.

xtended dovnload to device

Configured access nodes of "PLC_1”

Device Device ype ot |Type
PLC 1 CPU3IS2PNIDP 232 PHIE
CPU3IS2PNIDP  2X1  PROFIBUS

Address Subnet
192.1680.1
2 PROFIBUS_1

Type of the PGIPCinteriace:  [&_FIuIE |
PGIFCinteriace: mmm\ Ethernet Connection (4) 215-Lhi = KCEY

[-]®©
\ [-]®©
Compatible devices in target subnet: [ show sll compatible devices
Device Device type. Type Address. Target device
[ CPU3152 PHIDP _ PNIE 752.168.0.1 ) ]

= = PIE

(] Flash LED

Online status information
1% Retrieving device information.

Scan and information retrieval completed.

(] Displayonlyerror messages

Access address =

&
&

5. View VFD parameters.

Double click Add new watch table to create three watch tables for monitoring three VFD

parameters respectively, as shown in the following figure.
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Project tree o«
Devices
HoQ 7 7
Address Display format  Monitorvelue |1
~ (] PROFIBUS 1 [ <rdd ne

& Add new device
iy Device: & networks
~ [ PLC_1 [cPU 3152 PN/DP]

[} Device configuration
| online &diagnostics

» g Program blocks

» [ Technalogy objects

» L@} External source files

b [@ PLCtags

» [ PLC data types

~ (5 Watch and force tables

» [ online backups
» [l Device proxy data
e

T

Create target watch variables—PZD, PKW, control word and status word variables of the VFD
in the newly created Watch table_1, and click Watch all and Modify selected values at one
time immediately, as shown in the following figure. Operations in Watch table_2 and Watch
table_3 are similar to those in Watch table_1.

= b #2427

i Name Address. Display format Monitor value Modify value Fd Comment
1 %QWo Hex 1680001 1680001 |
2 %QW2 Hex 1680004 168000A E I Pw2
3 QW4 Hex 16%0000 PKW3
4 Hex 16%0000 PRV
5 Hex 1640101 1640101 M 5
6 DEC 5000 5000 M 1 Pzoa(NPUT
7 Hex 16&0000 PZD3{INPUT)
8 Hex [=] 160000 PZD4{INPUT)
9 Hex 16%0000 PZDS(INPUT)
10 Hex 16%0000 PZDS&(INPUT)
n Hex 16#0000 PZD7{INFUT)
12 Hex 16&0000 PZDS{INPUT)
13 Hex 16&0000 PZD9{INPUT)
14 Hex 16%0000 PZD10(NPUT)
15 Hex 16%0000 PZD11(INFUT)
16 Hex 1640000 PZD12(NFPUT)

The above figure shows the examples of setting PKW read parameters and PZD.

» Set PKW1 to 0001 and PKW2 to 000A, indicating the request to read the value of
P00.10 (set frequency through keypad).

» Set CW to 0101, indicating that PKW reading and writing function is enabled, and the
VFD is controlled to run forward.

» Received PZD2 is set to 5000, indicating that the running frequency of the VFD is set
to 50.00Hz.
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17 o Hex 16%0001 P

18 2 Hex 1680004 PRV2

19 Tl Hex 16%0000 PKW3

20 %lW6 DEC 5000 PRVI4
“wus Hex 16%4101 sw
®IW10 DEC 5000 PZD2(QUTPUT)
IW12 DEC 5656 PZD3(OUTPUT)
W14 Hex 1680000 PZD4(OUTPUT)
%IW16 Hex 16#0000 PZD5(OUTPUT)
suns Hex 16%0000 FZDS(OUTRUT)
W20 Hex 1620000 PZD7(QUTPUT)
W22 Hex 16%0000 PZDB(OUTPUT)
“lW24 Hex 1680000 PZD3(OUTPUT)
s Hex 16#0000 FZD10(OUTFUT)
%IW28 Hex 1620000 PZD11(QUTPUT)

32 H®IW30 Hex 16%0000 PZD12(CUTPUT)

The above figure shows the response results after setting PKW read parameters and PZD.

> PKW1: 0001, PKW2: 000A, PKW4: 5000, indicating that the value read from P00.10 is
5000, and 5000 indicates that the frequency set by keypad is 50.00Hz.

> SW: 4101, indicating that the running mode is set to communication control, the bus
voltage is established, the VFD is ready to run, and the VFD is in forward running.

> Transmitted PZD2: 5000, indicating that the running frequency of the VFD is 50.00Hz.
> Transmitted PZD3: 5656, indicating that the bus voltage of the VFD is 565.6V.
1 BQWO Hex 1620004 1640004 E L
2 ®QWV2 Hex 1650007 1650004 @ 1 PKW2
3 BQVI4 Hex 16#0000 PKW3
4 =qus oec 4000 4000 & b row
5 BQWE Hex 1680105 1620105 @ Lo
3 %QWI0 DEC 5000 5000 M 1 rzD20NPUT
7 %QWI2 Hex [=] 1620000 I} PZD3(INPUT)
8 ®QWI4 Hex 16#0000 PZD4(INPUT)
9 %QWI6 Hex 16#0000 PZDS5(INPUT)
10 ®QW18 Hex 16£0000 PZD6(INPUT)
n BQW20 Hex 160000 FZD7(INPUT)
12 ®QV22 Hex 1650000 PZDB(NFUT)
13 ®QW24 Hex 16#0000 PZDS(INPUT)
14 %QW26 Hex 16#0000 PZD10(INPUT)
15 ®QVI28 Hex 16£0000 PZDT1(INPUT}
16 BQW30 Hex 16#0000 PZD12(NPUT)

The above figure shows the examples of setting PKW write parameters and PZD.

> Set PKW1 to 0004, PKW2 to 000A and PKW4 to 4000, indicating that the value of
P00.10 (set frequency through keypad) is changed to 40.00Hz.

v

Set CW to 0105, indicating that PKW reading and writing function is enabled, and the
VFD is controlled to decelerate to stop.

v

Received PZD2 is set to 5000, indicating that the running frequency of the VFD is set
to 50.00Hz.

-27-



Communication card

PROFIBUS communication card

17 %6IWD
18 HIWZ
19 SelW
20 HIWE

%IWS

%IW10

%6IW12

HIWI4
25 W16
2 %IWIS
27 IW20
28 %IW22
29 SeW24
30 %IV26
31 %IW28
2 %IW30

Hex
Hex
DEC
Hex
DEC
DEC
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex
Hex

1620001
1620008
1620000
4000
1624103
)

5683
1620000
1620000
1620000
1620000
1620000
1620000
1620000
1620000
1620000

sw
PZD2(OUTFUT)
PZD3(OUTPUT)
FZD4(OUTFUT)
PZDS(OUTPUT)
PZDE(OUTPUT)
PZD7(OUTPUT)
PZDS(OUTPUT}
PZDS(OUTPUT)
PZD10(OUTPUT)
PZD11(OUTPUTY
PZD12(0UTPUT)

The above figure shows the response results after setting PKW write parameters and PZD.

PKW1: 0001, PKW2: 000A, PKW4: 4000, indicating that the value read from P00.10 is
4000, and 4000 indicates that the frequency set by keypad is 40.00Hz.

>

v

v

SW: 4103, indicating that the running mode is set to communication control, the bus
voltage is established, the VFD is ready to run, and the VFD is in stopping.

Transmitted PZD2: 0, indicating that the running frequency of the VFD is 0.00Hz.

Transmitted PZD3: 5683, indicating that the bus voltage of the VFD is 568.3V.

-28-



Communication card CANopen communication card

3.
1.

Pow

[ A 4

v

v

Y V V

v

Chapter 3 CANopen communication card

1 Overview
Thanks for choosing INVT CANopen communication cards. 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.
This manual only describes how to operate the CANopen communication card and the
related commands but does not provide details about the CANopen protocol. For more
information about the CANopen protocol, read the related specialized articles or books.
This communication card is defined as a CANopen slave station communication card and
is used on a VFD that supports CANopen communication.
The CANopen communication of this communication card supports access to VFDs
through process data objects (PDOs) and service data objects (SDOs). PDOs and SDOs
are used to read the object dictionary defined by the manufacturer.
2 Features
Supported functions
Supports the CAN2.0A protocol.
Supports CANopen DS301.
Supported CANopen services

PDO: Supports four pairs of PDO services (PDO1 TX to PDO4 TX, and PDO1 RX to
PDO4 RX), where the PDO1 pair is used to read and write parameters of a VFD, and
the PDO2 to PDO4 pairs are used to control and obtain the actual parameter values of
the VFD in real time.

SDO: SDO information adopts the “client/server" mode and is used to configure slave
nodes and provide access to the object dictionary of each node.

Supports the emergency service.

Supports node protection (NMT Node Guarding).
Supports heartbeat packets (Heartbeat Producer).
Supports network management (NMT).

¢ Supports NMT module control.

. Supports NMT broadcast addresses.
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. Supports NMT error control.

. Supports boot-up.

> Supports SYNC (1-240).

> Supports asynchronous transmission of 254 and 255.

> Supports disabled time.

> Supports event timers.

> Supports manufacturer-defined object dictionary. You can use SDOs to control and
obtain the actual parameter values of a VFD in real time.

3. Non-supported CANopen services

> Saves object dictionary parameters at power outage

> Time stamp service

4. Supported CANopen addresses and baud rates

Table 3-1 Supported addresses and baud rates

Item Supported specification
Address 1-127 (decimal)
1000 kbps
800 kbps
500 kbps
250 kbps
125 kbps
100 kbps

50 kbps

20 kbps
Note: To enable the CANopen functions (except the CANopen communication timeout fault
time and baud rate), you need only to select the related PROFIBUS channels. If modification
is made on the VFD operation manual, the operation is subject to the CANopen channel,
without prior notice in this manual.

Baud rate

3.3 Electrical wiring

Use shielding wires as the bus cable, if possible. It is recommended that you connect the
shielding wire to the CANG terminal of the VFD. When there are only two devices for CAN
master-slave communication, both devices shall be connected to the terminal resistor. When
there are more than two devices, the starting device and terminal device shall be connected to
the terminal resistor. The terminal resistor of the communication card can be connected
through its terminal resistor switch. Figure 3-1 shows the electrical wiring.
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CAN

XX

CANG /4

120Q terminal
resistor

[ 1 [ 1
OO0 0 OO0 0 [t eY
shieding > £ 2| |2 2 2 zZ 2
wire O - I (1= O F I
[EC-TX105 [EC-TX104 [EC-TX105

Figure 3-1 Electrical wiring diagram

3.4 Communication
3.4.1 Packet format

CAN2.0A packets are used to transmit data between the master station and bus nodes

through data frames.

Arbitration f

id

Frame

Identifier of the
header

communication object
(COB-ID)

Remote Control
transmission field
request

CRC
sequence

Data field

CRC
delimiter

Frame
footer

Response
interver

Response
delimiter

1bit 11 bits

1bit 6bits 0~ 8bytes 15 bits

[ oo

Lofolelr[olel«[s]z2]]o]

Figure 3-2 Packet structure

1 bit 1bit 1bit  7bits

Communication object Function code (binary) COB-ID (hexadecimal)
NMT 0 0x00
SYNC 1 0x80
EMERGENCY 1 0x81-0xFF
PDO1 Tx 11 0x181-Ox1FF
PDO1 Rx 100 0x201-0x27F
PDO2 Tx 101 0x281-0x2FF
PDO2 Rx 110 0x301-0x37F
PDO3 Tx 111 0x381-0x3FF
PDO3 Rx 1000 0x401-0x47F
PDO4 Tx 1001 0x481-0x4FF
PDO4 Rx 1010 0x501-0x57F
SDO Tx 1011 0x581-0x5FF
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Communication object Function code (binary) COB-ID (hexadecimal)
SDO Rx 1100 0x601-0x67F
Node protection 1110 0x701-0x77F

COB-IDs vary according to communication address, but for one command, the COB-IDs are
within a certain range.

Note: The commands described in this manual are all data frames if it is not specified that
they are remote frames.
3.4.2 CANopen state transition

The start sequence defined in the CANopen communication protocol is supported. Figure 3-3
shows the NMT state transition diagram.

Initializing

@

Reset g
application /g%

©)

(12)

Operation

Figure 3-3 NMT state diagram
Table 3-2 NMT state transition

State transition Required triggering event
(1) Automatic initialization after power-on
(2) Automatic change after initialization
Command of the NMT master station for starting a remote
. ©) node

Command of the NMT master station for entering the
pre-operation state
(5), (8) Command of the NMT master station for entering the
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State transition Required triggering event

stopped state

Command of the NMT master station for resetting a remote
node

Command of the NMT master station for resetting a remote
node communication parameter

(9), (10), (11)

(12), (13), (14)

Different services are supported in different states, as described in Table 3-3.

Table 3-3 Services supported in various NMT states

Service Pre-operation Operation state Stopped state
state

PDOs No Yes No
SDOs Yes Yes No
SYNC packets Yes Yes No
Emergency packets Yes Yes No
Network management Yes Yes No
Error control Yes Yes Yes

3.4.3 Management service command (NMT)
This function is used by the master station to control the NMT states of slave station nodes.

® Command

Master station -> slave station

COB-ID ByteO Bytel
0x000 Command specifier (CS) Node-ID (Node ID)

® Description

In this command, the COB-ID is 0x00. If Node-ID is set to 0, the command is broadcast to all
CANopen slave stations, and each slave station must execute the NMT command. Table 3-4
describes the function of each CS.

Table 3-4 Function of each CS

NMT CS NMT service (control action)
0x01 Starts a slave station device.
0x02 Stops a slave station device.
0x80 Enables a slave station to enter the pre-operation state.
0x81 Resets a slave station.
0x82 Resets communication of a node.
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® Example

For example, the command to enable EC-TX105, whose node ID is 3, to enter the
pre-operation state is described as follow.

COB-ID Byte0 Bytel
0x000 0x80 0x03

For another example, the command to start all EC-TX105 nodes on the CANopen network is
described as follows.

COB-ID Byte0 Bytel
0x000 0x01 0x00
3.4.4 Node protection (NMT Node Guarding)

By using the node protection service, the NMT master node can detect the current state of
each node.

® Command

Request: Master station (remote frame) —> slave station

COB-ID No data
0x700 + Node-ID
Response: Slave station -> master station

COB-ID ByteO (state value)
0x700 + Node-ID Bit 7: Triggering bit; Bits O to 6: State

® Description

The most significant bit (MSB) bit 7 of ByteO (state value) in the response command is the
triggering bit, that is, the value of bit 7 is alternated between 0 and 1 each time when the slave
station transmits a response frame to distinguish frames. Bits 0 to 6 indicate the state of the
slave station. Table 3-5 describes the state values and their corresponding state.

Table 3-5 State values and their corresponding states

State value (ByteO: Bits 0-6) State
0x00 Initializing
0x04 Stopped
0x05 Operation
OX7F Pre-operational

® Example

For example, the command for the master station to detect the state of slave station 3.
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Master station (remote frame) -> slave station

COB-ID No data
0x703 /

After receiving the node protection command transmitted by the master station, the slave
station transmits the following command response to the master station.

COB-ID ByteO (state value)
0x703 0x85

In the command, bit 7 of ByteO is 1, and the state value is 0x05, indicating that slave station 3
is in the operation state. If receiving another node protection command, the slave station
transmits a command frame in which the state value is 0x05 to the master station, and the
value of bit 7 is alternated to 0.

3.4.5 Heartbeat packet (Heartbeat Producer)

In some cases, the master station requires that a slave station automatically transmits a frame
of heartbeat packets at an interval, so that it can learn the state of the slave station in real time.
The interval parameter (data length: 16 bits; unit: ms) is defined in the object dictionary
0x1017. If the interval is set to O, the slave station does not transmit heartbeat packets. For
this CANopen communication card, the interval is set to 0 by default.

® Command

Slave station -> master station

COB-ID ByteO
0x700 + Node-ID State value

®  Description

The heartbeat packets are in the same format with the node protection response frames. The
difference between them is that no triggering bit alternation is performed for heartbeat packets
(the triggering bit is always 0). Table 3-5 describes the state values.

® Example

For example, if slave station 3 is in the operation state and the interval parameter in 0x1017 is
set to 100, slave station 3 transmits a frame of heartbeat packets every 100 ms.

COB-ID ByteO
0x703 0x05
SDOs can be used to disable heartbeat packets, transmitting 2B 17 10 00 00 00 00 00 (setting
the interval to 0).

Note: On the communication card, node protection and heartbeat packets cannot be used
simultaneously.
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3.4.6 Start packet (NMT Boot-up)
After being initialized (booted up), the communication card transmits a start packet.

® Command

Slave station -> master station

COB-ID Byte0
0x700 +Node-ID 0x00
® Example

For example, after being initialized, the communication card whose node ID is 3 transmits the
following start packet.

COB-ID ByteO

0x703 0x00
3.4.7 Synchronous packet object (SYNC)
Generally, SYNC signals are transmitted by the CANopen master station cyclically. A SYNC
signal does not contain any data and is used mainly to request PDO Tx of a slave station node
of the synchronous transmission type. 0x1005 in the object dictionary defines COB-IDs of the
objects that receive synchronous packets, and they are set to 0x80 in the CANopen
pre-defined connection set. For PDO Tx, the transmission types of 1 to 240 indicate
synchronous transmission.

® Command

Master station -> slave station

COB-ID No data
0x80 /
3.4.8 Emergency packet object (EMCY)

This packet is transmitted when an internal error occurs on the communication card or VFD, or
an error is deleted.

® Command

Slave station -> master station

COB-ID ByteO | Bytel Byte2 Byte3| Byte4 I Byte5 | Byte6 | Byte7
Emergency error
code
LsB | MsB

0x80 +
Node-ID

Error VFD error code
register

bit7-0 | bit15-8 [ bit23-16 | bit31-24 | hit39-32

® Description

An emergency error code is two bytes. ByteO is the least significant byte (LSB), and Bytel is
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the most significant byte (MSB). A VFD error code is five bytes. Byte3 is the LSB, and Byte7 is
the MSB.

An emergency error code indicates the type of the current error, as described in Table 3-6. The
error register stores the type of the current error. You can determine the error type indicated
by the current emergency packet according to the value stored in the register. Table 3-7
describes the indication of the bits of the error register. For information about the VFD error
codes, see the VFD operation manual. The function code P07.27 in Appendix B describes the
error codes of Goodrive350 VFD.

Table 3-6 Emergency error codes

Emergency error code (hex) Code function description
00xx Error reset or no error
10xx Generic error
20xx Current
21xx Current error on the, device input side
22xx Current error inside the device
23xx Current error on the device output side
30xx Voltage error
31xx Mains voltage
32xx Voltage inside the device
33xx Output voltage
40xX Temperature
41xx Ambient temperature
42XX Device temperature
50xx Device hardware
60xX Device software
61xx Internal software
62xX User software
63xx Data set
70xx Additional modules
80xx Monitoring
81xx Communication error
8110 CAN overrun
8120 Error passive
8130 Life guard Error or heartbeat error
8140 Recovered from Bus-Off
82xx Protocol error
8210 PDO not processed due to length error
8220 Length exceeded

-37-



Communication card CANopen communication card

Emergency error code (hex) Code function description
90xx External error
FOxx Additional functions
FFxx Device specific

Table 3-7 Error register bits

Error register bit Error type
0 Generic error or no error
Current error
Voltage error
Temperature error
Communication error
Device description error
Reserved (=0)
Manufacturer-defined error

~N|o|g|h|wW|N |-

® Example

For example, if the “inverter unit phase U protection (OUT1)" fault occurs on the Goodrive350
VFD whose node ID is 3, and the fault type is 1 (that is, the VFD error code is 1), the
communication card transmits the following emergency packet.

Emergency Error
COB-ID error code register
ByteO | Bytel Byte2 Byte3 | Byte4 | Byte5 | Byte6 | Byte7
0x83 0x00 0x30 0x04 0x01 0x00 0x00 0x00 0x00

VFD error code

As you can see in the command, the emergency error code is 0x3000, indicating a voltage
error. The error register is 0x04, that is, the second bit is "1", indicating a voltage error. The
device error code is 0x0000000001. See the Goodrive350 VFD operation manual, and you
can find that the error code 1 indicates the "inverter unit phase U protection (OUT1)" fault.

After the fault is reset, the communication card transmits the following emergency packet to
notify the master station that the slave station is no longer faulty.

Emergency Error

COB-ID error code register

ByteO | Bytel Byte2 Byte3 | Byte4 | Byte5 | Byte6 | Byte7
0x83 0x00 0x00 0x00 0x00 0x00 0x00 0x00 0x00

3.4.9 Service data object (SDO)

SDOs are mainly used to transmit non-time key data. By using SDOs, the master station can

read data from and write data to the object dictionary of a device.

VFD error code
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® Command

Request: master station -> slave station

COB-ID Byte0 |Bytel[Byte2| Byte3 | Byte4 | Byte5 | Byte6 | Byte?
0x600+NodelD RigszSt fsbscilrr:;g; Subindex 7570 |bRitelssp-):risb?tg:-tie|bit31-24
Response: Slave station -> master station
COB-ID ByteO |Bytel[Byte2 | Byte3 [ Bytea | Byte5 | Byte6 | Byte7
0x580+NodelD Respons| Object index Subindex : R_esponst_a data .
ecode | LSB | MSB bit7-0 | bit15-8 |bit23-16]bit31-24

® Description

An object index is two bytes. Bytel is the LSB, and Byte2 is the MSB. For information about
the indexes and subindexes, see the object dictionary in the appendix. Request codes include
request codes for reading and those for writing.

Request codes for writing vary according to the character length of items in the object
dictionary, and the request code for reading are 0x40. See Table 3-8.

Response codes indicating successful reading vary according to the character length of items
in the object dictionary, and the response code indicating successful writing are 0x60. The
response codes indicating reading failure and writing failure are both 0x80. See Table 3-9.

Table 3-8 SDO request codes and requested data

Request Request Command Requested data
code type code description Byte4 Byte5 Byte6 Byte7
0x23 Writes 4-byte data bit7-0 bit15-8 bit23-16 | bit31-24
Write 0x2B Writes 2-byte data bit7-0 bit15-8 - -
Ox2F Writes 1-byte data bit7-0 - - -
Read 0x40 Reads data - - - -

Table 3-9 SDO response codes and response data

Response | Response Command Response data
code type code description Byte4 Byte5 Byte6 Byte7
0x43 Reads 4-byte data bit7-0 bit15-8 | bit23-16 | bit31-24
Read 0x4B Reads 2-byte data bit7-0 bit15-8 - -
0x4F Reads 1-byte data bit7-0 - - -
Write 0x60 Writing succeeds - - - -
; Reading/writing Interruption error code
Read/write | 0x80 fails bit7-0 | bitl5-8 | bit23-16 | bit3l-24
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Note: The symbol "-" in Table 3-8 and Table 3-9 indicates that the byte is reserved and
provides no function.

Table 3-10 describes the interruption error codes.

Table 3-10 Interruption error codes

Interruption code Code function description

0503 0000 Triggering bit not alternated

0504 0000 SDO protocol times out

0504 0001 Invalid or unknown client/server

0504 0002 Invalid block size

0504 0003 Invalid sequence number

0504 0004 CRC error

0504 0005 Memory overflow

0601 0000 No access to the object

0601 0001 Attempts to read a write-only object

0601 0002 Attempts to write information to a read-only object

0602 0000 Object cannot be found in the object dictionary

0604 0041 Object cannot be mapped to PDO

0604 0042 Number and length of the object to be mapped exceeds the PDO
length

0604 0043 Common parameter incompatibility

0604 0047 Common internal incompatibility of the device

0606 0000 Object access failure caused by hardware error

0607 0010 Data type not matched; service parameter length not matched

0609 0011 Subindex cannot be found in the object dictionary

0609 0030 Parameter value range exceeded

0609 0031 Written parameter value too large

0609 0032 Written parameter value too small

0609 0036 Max. value less than Min. value

0800 0000 Common error

0800 0020 Data failed to be transmitted or stored in the application

0800 0021 Datf:\ failed to be transmitted or stored in the application due to
device control

0800 0022 Data failed to be transmitted or stored in the application due to the
current state of the device
Error occurs dynamically on the object dictionary or object

0800 0023 -
dictionary cannot be found
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® Example

For example, slave station 3 reads data from and writes data to the object whose index is
0x1801 and subindex is 03. (The object whose index is 0x1801 and subindex is 03 indicates
the disabled time of PDO2 Tx. For more information, see Appendix A.)

Write operation example: To modify the disabled time of PDO2 Tx to 1000 ms, the master
station transmits the following write operation command.

Request . . 5
bject ind Subind R ted dat
COEAE code Object index ubindex equested data
ByteO Bytel | Byte2 Byte3 | Byte4 | Byte5 | Byte6 | Byte7
0x603 0x2B 0x01 | Ox18 0x03 Oxe8 | 0x03 | Ox00 | 0x00

After receiving the command
following command response

transmitted by the
if the modification

master station, the slave station transmits the
is successful.

Response . . .
R
COB-ID code Object index |Subindex esponse data
Byte0 Bytel | Byte2 Byte3 Byte4 | Byte5 | Byte6 | Byte7
0x583 0x60 0x01 | 0x18 0x03 0x00 | 0x00 | 0x00 | 0x00

Read operation example: To

read the disabled time of PDO2 Tx, the master station transmits

the following read operation command.
Request . . .
Object index |Subindex Requested data
COB-ID code
ByteO Bytel | Byte2 Byte3 | Byte4 | Byte5 | Byte6 | Byte7
0x603 0x40 0x01 | 0x18 0x03 0x00 | 0x00 | 0x00 | Ox00

PDO2 Tx is 1000 ms.

After receiving the command transmitted by the master station, the slave station transmits the
following command response if the current disabled time of

Respons . . .
COB-ID e code Object index Subindex Response data

ByteO Bytel | Byte2 Byte3 Byte4 | Byte5 | Byte6 | Byte7
0x583 0x43 0x01 0x18 0x03 0xe8 | 0x03 | 0x00 | 0x00

Read/write error

to read an object

example: The master station transmits the
(whose index is 0x6000 and

following read operation command

subindex is 0x00) that cannot be found.

Request . . .
Object index Subindex Requested data
COB-ID code ! 4
Byte0 Bytel | Byte2 Byte3 Byte4 | Byte5 | Byte6 | Byte7
0x603 0x40 0x00 0x60 0x00 0x00 | 0x00 | 0x00 | 0x00
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The object cannot be found, and therefore the slave station transmits the following read/write
error command response.

Response S .
bject d R dat
COEAE code Object index [Subindex esponse data
ByteO Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
0x583 0x80 0x00 0x60 0x00 0x00 0x00 0x02 0x06

The error code in the response is 0x06020000, indicating that "Object cannot be found in the
object dictionary”.

3.5 Process data object (PDO)

The communication card provides four PDO Tx commands (whose indexes are 0x1800 to
0x1803) and four PDO Rx commands (whose indexes are 0x1400 to 0x1403). PDO Rx is a
PDO command transmitted by the master station to a slave station, that is, it is a master
station command. PDO Tx is a PDO command transmitted by a slave station to the master
station.

The CW, SW, setting, and return value of each PDO of the communication card are all defined
with a "manufacturer-defined object dictionary". In this way, the process data of a VFD can be
monitored not only through PDOs but also through SDOs. For more information, see the next
chapter. Each PDO command is labeled with "manufacturer-defined object dictionary" in the
format of OXXXXX.HH, where XXXX indicates an index, HH indicates a subindex, and both of
them are hexadecimal.

3.5.1 Triggering mode of PDO Tx

Each PDO Tx is defined with a transmission type, disabled time, and event timer. The
corresponding subindex of the transmission type is 0x02, that of the disabled time is 0x03, and
that of the event timer is 0x05. Therefore, the object dictionary index corresponding to PDO2
Tx is 0x1801, and the subindex is 0x02. The same principle applies to other PDO Tx
commands. For more information, see Appendix A.

Synchronous triggering: When the transmission type is set to 1 to 240, PDO Tx is
synchronous transmission. For example, if you set the transmission type of PDO2 Tx to n
(1=n=240), a slave station transmits one PDO2 Tx command every time after it receives n
synchronous packet objects. The same principle applies to other PDO Tx commands.

Asynchronous triggering (254): When the value of the event timer is not zero, a slave station
transmits PDO Tx commands periodically. For example, if the event timer of PDO2 Tx is set to
200, the slave station transmits a PDO2 Tx command at the interval of 200 ms. When the
value of the event timer is zero, the slave station transmits a PDO Tx command once the
corresponding PDO Tx data changes, and the transmission interval is subject to the disabled
time. A PDO Tx packet can be transmitted only once in the disabled time, which effectively
reduces the load of the bus. When the disabled time is set to a period shorter than 50 ms, 50
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ms is used as the disabled time.

Asynchronous triggering (255): When the value of the event timer is not zero, a slave station
transmits PDO Tx commands periodically. For example, if the event timer of PDO2 Tx is set to
200, the slave station transmits a PDO2 Tx command at the interval of 200 ms. When the
value of the event timer is zero, the slave station transmits a PDO Tx command once a
corresponding PDO Rx command is received. For example, after receiving a PDO2 Rx
command, the slave station transmits a PDO2 Tx command.

Table 3-11 Triggering modes supported by the communication card

p —
Triggering | | onoTSSU Eyent PDO2 | PDO3 | PDO4
mode on type triggerin IFRIH T2 ™ X >

(decimal) H9eiind
Non- t| S t|S rt | S t
Synchronous 1-240 / on-suppor uppor uppo uppor
ed ed ed ed
Event timer Non-support | Support | Support | Support
254 ed ed ed ed
Disabled | Non-support | Support | Support | Support
time ed ed ed ed
Asynchronous
Event Supported Support | Support | Support
255 timer=0 P ed ed ed
Event Non-support | Support | Support | Support
timer=0 ed ed ed ed
Table 3-12 Default PDO Tx settings of the communication card
PDO1 TX PDO2 TX PDO3 TX PDO4 TX
Transmission type 255 254 254 254
Event timer (ms) 0 0 0 0
Di | i
isabled time 500 500 500 500
(ms)

For how to set the triggering type of PDO Tx, see the description of SDO commands.

3.5.2 PDO1

PDO1 is used to read and write parameters of the VFD. The function of PDOL is similar to that
of an SDO. SDOs are used to read and write objects of an object dictionary, and PDOL1 is used
to read and write parameters of the VFD.

Note: PDO1 Tx support only the transmission type of asynchronous transmission 255. Do not
set it to other transmission types, and do not try to set the event timer to periodically transmits
PDO1 Tx to the master station.
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3.5.2.1 PDO1 Rx
® Command

Request: Master station —> slave station

COB-ID Byte0 Bytel Byte2 Byte3 Byte4 Byte5
Request code Parameter address Requested data
0x2100.00 0x2100.01 0x2100.02

0x200+NODE-ID

® Description

A request code is two bytes. ByteO is the LSB, and Bytel is the MSB. The manufacturer
defines the index 0x2100 and subindex 0x00 for the request codes. Table 3-13 describes the
functions of the request codes.

Table 3-13 Request codes

Request code Function
0 No task
1 Reading the value of a parameter
2 Modifying a parameter value [modifying the value only on RAM]
4 Modifying a parameter value [modifying the value only on both RAM
and EEPROM] (reserved)

A parameter address is two bytes. Byte2 is the LSB, and Byte3 is the MSB. It indicates the
address of the parameter to be read or modified.

Goodrive350 series VFD function code address representation rules: The MSB is the
hexadecimal form of the number before the dot mark, and LSB is that of the number behind
the dot mark. Take P10.01 as an example, the number before the dot mark is 10, that is, the
MSB of the parameter address is 0x0A; and the number behind the dot mark is 01, that is, the
LSB is 0x01. Therefore, the function code address is 0x0AO1.

Table 3-14 Goodrive350 series VFD parameter addresses

Function Default
Name Detailed parameter description Modify
code value
0: Stops after running once
P10.00 Simple PLC |1: Keepsrunn|ng in the final value o o
mode after running once
2: Cyclic running
ZPNN Simple PLC 5. o saving data at power outage
P10.01 memory 0 o
_ 1: Saving data at power outage
selection

VFD parameter address representation rules: You can see the function code in the function
parameter list in the VFD operation manual. The hexadecimal form of the value corresponding
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to the function code is the parameter address. For example, the value corresponding to the
function code P13.14 is 1314, and therefore the parameter address of the function code is
0x522 (that is, 1314 in the decimal form).

A piece of requested data is two bytes. Byte4 is the LSB, and Byte5 is the MSB. It indicates
the data to be modified. When the command is transmitted for reading data, the requested
data is not used.

Note: The data domain of PDO1 Rx must be six bytes. Otherwise, the communication card
reports an emergency packet.

3.5.2.2 PDO1 Tx
® Command

Response: Slave station -> master station

COB-ID ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
Response code Error code Response data | 0x00 0x00
0x2000.00 0x2000.01 0x2000.02 - -

0x180+NODEID

® Description
Byte6 and Byte7 are reserved and both are 0x00.

A response code is two bytes. ByteO is the LSB, and Bytel is the MSB. Table 3-15 describes
the functions of the response codes.

Table 3-15 Response codes

Response code Function
0 No response
1 Reading or writing succeeds
3 A reading or writing error occurs. Table 3-16 describes the error
codes.

A piece of response data is four bytes. Byte4 is the LSB, and Byte7 is the MSB. When a write
command is responded, the response data is the data to be modified; and when a read
command is responded, the response data is the data to be read.

An error code is two bytes. Byte2 is the LSB, and Byte3 is the MSB. Error codes are valid only
when the response code is 3. An error code indicates the reason why it fails to respond to
PDO1 Rx. Table 3-16 describes the definitions of the error codes.

Table 3-16 Error codes

Code Name Definition
00H No error /
01H Invalid command | The operation corresponding to the request code is not
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Code

Name

Definition

allowed to be executed. The possible causes are as follows:
* The function code is applicable only on new devices and
is not implemented on this device.

* The slave station is in the faulty state when processing
this request.

02H

Invalid data address

For a slave device, the data address in the request of the
master station is not allowed. In particular, the combination
of the register address and the number of the
to-be-transmitted bytes is invalid.

03H

Invalid data value

The received data domain contains a value that is not
allowed. The value indicates the error of the remaining
structure in the combined request.

Note: It does not mean that the data item submitted for
storage in the register includes a value unexpected by the
program.

04H

Operation failure

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

05H

Password error

The password entered in the password verification address
is different from that set by the user.

Data frame error

The length of the data frame transmitted by the upper
computer is incorrect, or in the RTU format, the value of the
CRC check bit is inconsistent with the CRC value calculated
by the lower computer.

07H

Parameter
read-only

The parameter to be modified in the write operation of the
master station is a read-only parameter.

Parameter cannot
be modified in
running

The parameter to be modified in the write operation of the
master station cannot be modified during the running of the
VFD.

09H

Password
protection

A user password is set, and the master station does not
provide the password to unlock the system when
performing a read or write operation. The error of system
locked is reported.

® Example of PDO1

The VFD is a Goodrive350 series VFD, and the slave station address is 3. Assume that you
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want to set the function code P15.13 of the VFD to 1.

Command analysis: The parameter address of P15.13 is 0x0FOD. According to the protocol,
the request code of PDO1 Rx is 0x02, the parameter address is 0XOFOD, and the requested
data is 0x01, and therefore PDO1 Rx transmitted by the master station is as follows.

COB-ID Request code Parameter address Requested data
Byte0 Bytel Byte2 Byte3 Byte4 Byte5
0x203 0x02 0x00 0x0D O0XOF 0x01 0x00

If the VFD parameter is successfully modified, the following PDO1 Tx command is returned.

Response
COB-ID code
Byte0 Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
0x183 0x01 0x00 0x00 0x00 0x01 0x00 0x00 0x00
3.5.3 PDO2 Rx
PDO2 Rx is used to modify CWs and real-time process data (setting 1, setting 2, and setting 3)
of a VFD. A CW is used to control the start and stop of a VFD, and settings are used to control
the real-time running values of the VFD, such as set frequency.

Error code Response data -

® Command

Master station -> slave station

COB-ID ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
CW Setting 1 Setting 2 Setting 3
0x2101.00 0x2100.03 0x2100.04 0x2100.05

0x300+NODEID

® Description

A CW is two bytes. ByteO is the LSB, and Bytel is the MSB. Table 3-17 describes
Goodrive350 series VFD CWs.

Table 3-17 Goodrive350 series VFD CWs

Bit Name Value Description
1 Forward running
Reverse running
Forward jogging
Reverse jogging

Stop
Coast to stop (emergency stop)
Fault reset
Stop jogging

Communication-based
control command

0-7

o (N[o|oa|s(w]|N
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Bit Name Value Description
. Enable writing (mainly through PKW1 to
8 Enable write 1 PKWA4)
00 Motor 1
9-10 Motor group setting
01 Motor 2
- 1 Enable torque/speed control switching
11 Control mode switching - —
0 Disable switching
12 Reset power consumption 1 Enable
to zero 0 Disable
- 1 Enable
13 Pre-excitation "
0 Disable
1 Enable
14 DC braki -
raxing 0 Disable
1 Enable
15 Heartbeat reference "
0 Disable

The function of each setting can be set through the corresponding function code of the VFD.
The setting method is the same as that for "received PZD" in PROFIBUS communication. For
details, see the VFD operation manual. Setting 1, setting 2, and setting 3 correspond to
received PZD2, received PZD3, and received PZD4, respectively. To set the function of
setting 1 to "Set frequency", you need only to set "Received PZD2" to "1: Set frequency”. The
same principle applies to other settings. When multiple settings are enabled, the failure to set
one setting (for example, the set value exceeds the setting range) does not affect the setting of
other settings.

® Example

Assume that the VFD is a Goodrive350 series VFD, the slave station address is 3, you control
the running of the VFD through CANopen communication, and you want to set the running
frequency to 50 Hz through CANopen communication.

Command analysis: You need to set the VFD start mode and frequency reference mode to
CANopen communication (P00.01=2, P00.02=1, P00.06=9) first. In this example, use Setting
2 to set the running frequency (P15.03=1, that is, set Received PZD3 to "1: Set frequency").

When a CW is 0x01, it indicates that the VFD is to be run. To set the frequency to 50 Hz, you
need to set Setting 2 to 5000, that is, 0x1388.

The PDO2 Rx command transmitted by the master station is as follows.
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CW Setting 1 Setting 2 Setting 3

ByteO Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7

0x303 0x01 0x00 0x00 0x00 0x88 0x13 0x00 0x00
3.5.4 PDO2 Tx
PDO2 Tx is a command transmitted by a VFD to the master station. It contains a SW and
real-time process data (Returned value 1, returned value 2, and returned value 3). A SW is
used to notify of the state of the VFD, and returned values are used to transmit the real-time
running values of VFD, such as running frequency.

COB-ID

The default transmission type of PDO2 Tx is 254, and therefore PDO2 Tx is transmitted once
data corresponding to a SW or returned value changes.

® Command

Slave station -> master station

COB-ID ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
SW Returned value 1|Returned value 2 |Returned value 3
0x2001.00 0x2000.03 0x2000.04 0x2000.05

0x280+NODEID

® Description

A SW is two bytes. ByteO is the LSB, and Bytel is the MSB. Table 3-18 describes the
definitions of the Goodrive350 series VFD SWs. For VFD of other series, see the
corresponding VFD operation manual.

Table 3-18 Goodrive350 series VFD SWs

Bit Name Value Description
1 In forward running
2 In reverse running
0-7 Running state 3 Stopped
4 Faulty
5 POFF
8 Bus voltage established L Ready to run
0 Not ready to run
9-10 | Motor group feedback o Motor 1
1 Motor 2
1 Motor type feedback 1 Synchronous motor
0 Asynchronous motor
12 Overload pre-alarm 1 Overload pre-alarm generated
feedback 0 No overload pre-alarm generated
13-14 Run/stop mode 0 Keypad-based control
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Bit Name Value Description
1 Terminal-based control
2 Communication-based control
3 Reserved
15 Heartbeat feedback L Heartbeat feedback
0 No heartbeat feedback

The function of each returned value can be set through the corresponding function code of the
VFD. The setting method is the same as that for "Transmitted PZD" in PROFIBUS
communication. For details, see the VFD operation manual. Returned value 1, returned value
2, and returned value 3 correspond to transmitted PZD2, transmitted PZD3, and transmitted
PZD4, respectively. To set the function of returned value 1 to "Running frequency”, you need
only to set "Transmitted PZD2" to "1: Running frequency". The same principle applies to other
returned values. Multiple returned values can be enabled simultaneously.

® Example

Assume that the VFD is a Goodrive350 series VFD, the slave station address is 3, the VFD is
running, and the running frequency is 50.00 Hz. Returned value 1 is set to "Running
frequency”, returned value 2 is set to "Output voltage", and returned value 3 is set to no
function.

Command analysis: You need to set returned value 1 to the running frequency of the VFD
(P15.13=1), returned value 2 to the output voltage of the VFD (P15.14=4), and returned value
3 toinvalid (P15.15=0) first.

The VFD is running and the bus voltage has been established, and therefore the SW is
0x0101. The running frequency is 50.00 Hz, and therefore returned value 1 is 5000, that is,
0x1388. If the output voltage is 380 V, returned value 2 is 0x017C.

The PDO2 Tx command transmitted by the VFD is as follows.

sw Returned Returned Returned
COB-ID value 1 value 2 value 3
ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
0x283 0x01 0x01 0x88 0x13 0x7C 0x01 0x00 0x00

3.5.5 PDO3 Rx and PDO4 Rx
PDO3 Rx and PDO4 Rx are used to modify the real-time process data of a VFD, such as set
frequency.

® PDO3 Rx command

Master station -> slave station
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COB-ID ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
0x400+NODEID Setting 4 Setting 5 Setting 6 Setting 7
0x2100.06 0x2100.07 0x2100.08 0x2100.09

® PDO4 Rx command

Master station -> slave station

COB-ID ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
Setting 8 Setting 9 Setting 10 Setting 11
0x2100.0a 0x2100.0b 0x2100.0c 0x2100.0d

0x500+NODEID

® Description

The application methods for PDO3 Rx and PDO4 Rx are the same as that for PDO2 Rx. For
the relationship between the settings and PZD in PROFIBUS communication, see Table 3-19.

3.5.6 PDO3 Tx and PDO4 Tx

PDO3 Tx and PDO4 Tx are used by the VFD to transmit real-time process data to the master
station, such as running frequency.

The default transmission type of PDO3 Tx and PDO4 Tx is 254, and therefore PDO3 Tx or
PDO4 Tx is transmitted once data corresponding to a returned value in the same command
changes.

® PDO3 Tx command

Slave station -> master station

COB-ID ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
0x380+NODEID Returned value 4 |Returned value 5|Returned value 6 | Returned value 7
0x2000.06 0x2000.07 0x2000.08 0x2000.09

® PDO4 Tx command

Slave station -> master station

COB-ID ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7

Returned value 8|Returned value 9 Returned value | Returned value
0x480+NODEID 10 11

0x2000.0a 0x2000.0b 0x2000.0c 0x2000.0d

® Description

The application methods for PDO3 Tx and PDO4 Tx are the same as that for PDO2 Tx. For
the relationship between the returned values and PZD in PROFIBUS communication, see

Table 3-20.

-51-



Communication card CANopen communication card

3.6 Monitoring process data through SDO commands

The communication can use SDOs as well as PDOs to monitor the process data of a VFD.
You can select a monitoring mode as required. You can monitor the VFD by using SDOs to
read the manufacturer-defined object dictionary.

For the definition and application of the CWs, SWs, settings, and returned values in the
manufacturer-defined object dictionary, see the PDO description section. For application of
SDOs, see the SDO description section. Do not try to use SDOs to read and write VFD
parameters.

Table 3-19 and
Table 3-20 describe the manufacturer-defined object dictionary.

Table 3-19 Objects with the control function in the manufacturer-defined object dictionary

Index Subindex . Access Data Corresponding
. . Function .
(hexadecimal) | (hexadecimal) permission | length to
0 Request code RW 2 bytes /
(do not use it)
Parameter
1 address (do not RW 2 bytes /
use it)
Requested data

2 (do not use it) RW 2bytes !
3 Setting 1 RW 2 bytes | Received PZD2
4 Setting 2 RW 2 bytes | Received PZD3
5 Setting 3 RW 2 bytes | Received PZD4
2100 6 Setting 4 RW 2 bytes | Received PZD5
7 Setting 5 RW 2 bytes | Received PZD6
8 Setting 6 RW 2 bytes | Received PZD7
9 Setting 7 RW 2 bytes | Received PZD8
A Setting 8 RW 2 bytes | Received PZD9
B Setting 9 RW 2 bytes | Received PZD10
C Setting 10 RW 2 bytes | Received PZD11
D Setting 11 RW 2 bytes | Received PZD12

E Reserved RW 2 bytes /

F Reserved RW 2 bytes /

2101 0 cwW RW 2 bytes /
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Table 3-20 Objects with the monitoring function in the manufacturer-defined object dictionary

Inde)f Subindex Surgiita Access Data | Corresponding
(hexadecimal) | (hexadecimal) permission | length to
Response
0 code (do not RO 2 bytes /
use it)
Error code (do
1 not use it) RO 2 bytes !
Response
2 data (do not RO 2 bytes /
use it)
Returned Transmitted
8 value 1 RO 2 bytes PZD2
Returned Transmitted
4 value 2 RO 2 bytes PZD3
Returned Transmitted
R 2
° value 3 © bytes PZD4
Returned Transmitted
6 value 4 RO 2 bytes PZD5
Returned Transmitted
2000 ! value 5 RO 2 bytes PZD6
Returned Transmitted
R 2
8 value 6 © bytes PZD7
Returned Transmitted
R 2
o value 7 © bytes PZD8
Returned Transmitted
A R 2
value 8 © bytes PZD9
Returned Transmitted
B R 2
value 9 © bytes PZD10
Returned Transmitted
c value 10 RO 2 bytes PZD11
Returned Transmitted
D value 11 RO 2 bytes PZD12
E Reserved RO 2 bytes /
F Reserved RO 2 bytes /
2001 0 SwW RO 2 bytes /
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® Examples

Example 1: To instruct the VFD whose address is 3 to run forwardly, the master station
transmits the following SDO command.

Request
COB-ID code
Byte0 Bytel Byte2 Byte3 Byte4 | Byteb5 Byte6 | Byte7
0x603 0x2B 0x01 0x21 0x00 0x01 0x00 0x00 0x00

Object index  [Subindex Requested data

Example 2: Assume that the address of the VFD slave station is 3, and the function of setting 1
is defined as "Set frequency". To set the frequency to 50.00 Hz (that is, setting 1=0x1388), the
master station transmits the following SDO command.

Request
COB-ID code
Byte0 Bytel Byte2 Byte3 Byte4 | Byteb5 Byte6 | Byte7
0x603 0x2B 0x00 0x21 0x03 0x88 0x13 0x00 0x00

Object index  |Subindex Requested data

Example 3: To read the running state of the VFD whose address is 3, the master station
transmits the following SDO command.

Request
COB-ID code
ByteO Bytel Byte2 Byte3 Byte4 | Byte5 | Byte6 | Byte7
0x603 0x40 0x01 0x20 0x00 0x00 0x00 0x00 0x00

Object index Subindex Requested data

If the VFD is running forward, the following SDO command is returned to the master station.

Request
COB-ID code
ByteO Bytel Byte2 Byte3 Byte4 | Byte5 | Byte6 | Byte7
0x583 0x4B 0x01 0x20 0x00 0x01 0x01 0x00 0x00

Object index Subindex Requested data

Example 4: Assume that the address of the VFD slave station is 3, and the function of setting 1
is defined as "Set frequency". To set the frequency to 50.00 Hz (that is, setting 1=0x1388), the
master station transmits the following SDO command.

Request
COB-ID code
ByteO Bytel Byte2 Byte3 Byte4 | Byte5 | Byte6 | Byte7
0x603 0x40 0x00 0x20 0x03 0x00 0x00 0x00 0x00

Object index Subindex Requested data

If the running frequency of the VFD is 50.00 Hz, the following SDO command is returned to the
master station.
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Request . . A
Object ind Subind R ted dat
OB code ject index ubindex equested data
ByteO Bytel Byte2 Byte3 Byte4 | Byte5 | Byte6 | Byte7
0x583 0x4B 0x00 0x20 0x03 0x88 0x13 0x00 0x00

3.7 Baud rate and communication address setting

3.7.1 Baud rate setting

After setting the CANopen baud rate and communication address, you need to restart the VFD
to enable the settings to take effect.

The CANopen baud rate is set through the corresponding VFD function parameter. For
description of function code addresses, see the VFD operation manual. Table 3-21 describes
the values of the function parameter and their corresponding baud rates.

Table 3-21 Baud rate setting

Function
parameter value

Baud rate (bit/s)

0

1000 k

800 k

500 k

250 k

125k

100 k

oa|h|w(N|F-

50 k

7

20 k

3.7.2 Communication address setting

The CANopen communication address is set through the function parameter P15.01.

3.7.3 Function codes related to transmitted and received PZD

Table 3-22 Received PZD

F i Defaul
unction Word Value range efault
code value

Received |0-31
P15.02 0
PZD2 |0: Invalid
P15.03 Received |1: Set frequency (0-Fmax, unit: 0.01 Hz) 0
) PZD3  |2: PID reference (0-1000, in which 1000 corresponds to
i 0,
P15.04 Received |100.0%) . . 0
PzZD4 |3: PID feedback (0—1000, in which 1000 corresponds to
i 100.0%
pis.gs | Received |1000%) — 0
PzD5 |4: Torque setting (-3000—+3000, in which 1000
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Function Word VRl e Default
code value
P15.06 Received |corresponds to 100.0% of the rated current of the motor) 0
PZD6 |5: Setting of the upper limit of forward running frequency
Received |(0-Fmax, unit: 0.01 Hz)
P15.07 PzD7 |6: Setting of the upper limit of reverse running frequency 0
Received |(0—Fmax, unit: 0.01 Hz)
P15.08 pzD8 |7: Upper limit of the electromotive torque (0-3000, in 0
Received |which 1000 corresponds to 100.0% of the rated current of
P15.09 pzD9 |the motor) 0
Received |8: Upper limit of the brake torque (0-2000, in which 1000
P15.10 pzD10 |corresponds to 100.0% of the rated current of the motor) 0
Received |9: Virtual input terminal command, 0x000—-0x3FF
P1511 | L pg1  |(corresponding to S8, S7, S6, S5, HDIB, HDIA, S4, S3, 0
S2, and S1 in sequence)
10: Virtual output terminal command, 0x00—-0x0F
(corresponding to RO2, RO1, HDO, and Y1 in sequence)
11: Voltage setting (for V/F separation)
(0-1000, in which 1000 corresponds to 100.0% of the
rated voltage of the motor)
12: AO output setting 1 (-1000—+1000, in which 1000
corresponds to 100.0%)
. 13: AO output setting 2 (-1000—+1000, in which 1000
P15.12 Received corresponds to 100.0%) 0
PZD12 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 parameter mapping (PZD2-PZD12
correspond to P14.49-P14.59)
20-31: Reserved
Table 3-23 Transmitted PZD
Function Word Value range Default
code value
P15.13 Transmitted PZD2 |0-31 0
P15.14 Transmitted PZD3 |0: Invalid 0
P15.15 Transmitted PZD4 |1: Running frequency (x100, Hz) 0
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Function Default
Word Value range
code value

P15.16 Transmitted PZD5 |2: Set frequency (x100, Hz) 0

P15.17 Transmitted PZD6 |3: Bus voltage (x10, V)

P15.18 Transmitted PZD7 _|4: Output voltage (x1, V)

P15.19 Transmitted PzZD8 |5: Output current (x10, A)

P15.20 Transmitted PZD9 |6: Actual output torque (<10, %)

P15.21 | Transmitted PzD10 | 7: Actual output power (x10, %)

o|0O|0O |0 |0 |O

P15.22 Transmitted PzD11 |8: Rotating speed of the running (x1,

RPM)

9: Linear speed of the running (x1, m/s)
10: Ramp frequency reference

11: Fault code

12: All value (x100, V)

13: A2 value (x100, V)

14: AI3 value (x100, V)

15: HDIA frequency (x100, kHz)

16: Terminal input state

17: Terminal output state

18: PID reference (x100, %)

19: PID feedback (%100, %)

20: Rated torque of the motor

21: MSB of position reference (signed
number)

P15.23 Transmitted PZD12 |22: LSB of position reference (unsigned 0
number)

23: MSB of position feedback (signed
number)

24: LSB of position feedback (unsigned
number)

25: State word

26: HDIB frequency value (x100, kHz)
27: High-order bit of PG card pulse
feedback

28: Low-order bit of PG card pulse
feedback

29: High-order bit of PG card pulse
reference

30: Low-order bit of PG card pulse
reference
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Function Default
Word Value range
code value

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

3.8 Example of communication between CANopen and IVC3

Step 1 Create a project. Open INVT small PLC programming software Auto Station, choose
File > New project and then fill in a program name, location, PLC type, and other
required information. The interface is shown as follows.

- -

MNew project P
Program name CANopentest
Location nistrator\Documents\CAMopentest!, B

PLC type VC3 -
Default editor | Ladder chart hd

Project
description

OK ] ’ Cancel

Step 2 Complete the CANopen configuration. Choose Project manager > System block >
CANopen configuration to enter PLC master station setting. The interface is shown
as follows.
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system block =
ystem setting
% Saving Ronge hiscen: Fre
[ Output Table
[ Set Time
i) Input Filter s
i) Input Point © RHHEE O EERE
[ Advanced Settings
2 Serial Port e 10 (1-63)
1) Prierity Level Of Inte
I3) Communication Mot
[h MDI Config .
) Ethernet Configurati BHE
® CANopenEE © RHFRE
A
EHUHERE: 1000 =
e v
5

PLC station number and baud rate can be set through the software and dial-up. In this
example, PLC station number and baud rate are set to 10 and 250K respectively

through the software (by default).

Step 3 Import the EDS file for the slave node. Choose Master configuration > Import to
import the EDS file EC-TX105.eds of GD350 series high performance vector VFD,
select slave station number, set transmission speed and interval time of synchronous
messages, and other information. The interface is shown as follows.

CANapen Config

Hetwork |Bapping | Spebol

2

|| caoous Hatwork
iglapos [a1] (s | own|
T irv_DAZ00 V1 12 ¥ Sleves  Swpervisien
- EC-TX105 ece i
2
3
4
5 =
)
7
0

Froperts Value

Parameter
Trans Spesd
SYNC COBID.

SYNC cydle period 0
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In this example, the slave number is 1, baud rate is 250K, and synchronization cycle
period is 20ms.

Step 4 Configure the slave PDO data. Each slave station has four received PDOs and four
transmitted PDOs. Since each PDO has multiple transmission modes, you can
configure the response data and transmission modes according to the actual
communication situation. Take transmitted PDO 1, transmitted PDO 2, received PDO 1
and received PDO 2 for example. The interface is shown as follows.

7 Mapping [Symbol

Siaves Avalable Objects FDO

# [Slaves |~ [ @200

01
6040 Receive P 1601 301 1
6041 Receive P 1802 401 254 0
6042 Receive P 1603 501 254 ] o

Tndex [Size 2

2100 18
CAllopen fucti on 2100501 18
CANopen vrite Fuction 2100sub2

Double click one PDO to set the transmission mode, such as sync (mode 1-240) and
asyn (mode 254 and 255). The interface is shown as follows.
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PDO 2

Trans Type
() Synclacydic)(0)
() Synclcydic)(1-240) 1

) Async{manufacturer spedific) (254)
@ Async(configuration files) (255)

Properties
Inhibit time{0-65535): 500 =) jooms
Event timer (0-65535): 0 <1 ms

[ oK ] [ Cancel

Refer to the description of CANopen communication of GD350 VFD, transmitted PDO
1 only supports 255 transmission mode, and does not support event timer mode.
Therefore, received PDO 1 mode is configured as asynchronous 255 mode, and event
timer is configured as Oms, inhibition time is configured as 50ms, that is, transmitted
PDO 1 message is sent at most once within 50ms.

Transmitted PDO 2 supports all transmission modes. Generally, it is configured as 254
mode with an appropriate inhibition time. Transmitted PDO 2 message is sent upon
data change, but it can be only sent once in each inhibition time so as to use bus
resources reasonably. In the following interface, transmission mode is configured as
254, and inhibition time is configured as 50ms.
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PDO [ %

Trans Type
() Sync(acydic)(0)
() Synclcydic)(1-240)
@ Async{manufacturer spedific) (254)

1

() Asynclconfiguration files) (255)

Properties
Inhibit tme(0-65535): 500 = x 100 ms
Event timer(0-65535): 0 S ms

[ OK. ] [ Cancel

Received PDOs support all transmission modes. Generally, received PDO 1 is
configured as 254 mode with an appropriate inhibition time while received PDO 2-4
are configured as synchronous mode. Different synchronous modes are configured
according to real-time requirements of communication data. In the following interface,
transmission mode of received PDO 1 is configured as 254, and inhibition time is
configured as 50ms.

PDO [

Trans Type
() syncfacydic)(0)
() Synccydic)(1-240)
@ Async{manufacturer spedific) (254)

1

(71 Async{configuration files) (255)

Properties
Inhibit time (0-65535): 500 = iooms
Event timer (0-65535): 0 = ms

OK ] [ Cancel
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In the following interface, transmission mode of received PDO 2 is configured as 1, that
is, the master transmits received PDO 2 once per sync cycle period. The sync cycle
period is configured as 20ms, that is, the master transmits received PDO 2 once every
20ms.

PDO =

Trans Type
() Sync{acydic)(0)
@ Synclcydic)(1-240) 1 =% 5YNC cyde period
() Async{manufacturer spedific) (254)
() Async{configuration files) (255)

Properties
Inhibit time(0-65535): 0 =] 00 ms
Event timer(0-65535): 0 | ms

[ Ok ] [ Cancel ]

Step 5 Perform symbol mapping. Map the configuration data to the internal storage area of the

PLC. Choose Symbol > Reset > Generate global variables. The interface is shown
as follows.
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CANopen Config =
Hetwork | Napping | Symbel
First D Blemert of BFM Aveas: 5000 Fesst | [ GonGiobal Vr
T e S et B s
1 Send EC-TX105 TPI0  Respond 16 15000
TSend |EC-TCIOS CANopan resd Euction |18 150t
1 Send EC-TX10S XX 0T Xesp 16 05002
TS |EC-TCIOS 100 Respond 15 w5003
1 Send EC-TX10% return_valuel 18 05004
Tsed |EC-TEIOS i ik It w5005
TSed |E-TOIOS B 16 w5006
1 Receive |EC-TEIOS 0 10 stz
T/Raceive |ECTXIOS Chlopan fuction 18 15513
1 Receive  EC-TXI0S CANopen write fuction 18 15514
1 Receive |EC-TXIOS B 18 15515
1 Receive  EC-TX10% set_valuel 18 05516
1 Raseiva |EC-TXI0S e 10 it
eeeeeeee Bc-rrios st vl 18 =0
[ we |[ BB | [ fesh |
Step 6 Set VFD function parameters. The parameters are set as follows.
Function code Setting Description
Start/stop through
P00.01 2 P o g
communication
CANopen communication
P00.02 1 P
mode
Set frequency through
P00.06 9 q y . g.
CANopen communication
Communication node
P15.01 1
number
P15.02 1 Set frequency
P15.13 1 Running frequency
P15.14 3 Bus voltage
P15.15 4 Output voltage
P15.16 5 QOutput current
Communication baud rate
P15.27 3
250Kbps

The configuration is completed. The data variables corresponding to transmitted PDO 1 are
D5000-D5002, data variables corresponding to transmitted PDO 2 are D5003-D5006, data
variables corresponding to received PDO 1 are D5512-D5514, and data variables
corresponding to received PDO 2 are D5515-D5518.
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Of which, D5000 is a request code for reading and writing, D5001 is parameter address,
D5002 is request data. Set D5000=1, indicating a request for reading the value of a parameter.
Set D5001=11, namely, P00.11 (Acceleration time) address, indicating that received PDO 1 is
to read the acceleration time of slave 1.

Return data D5512=1, indicating that the parameter is read successfully. D5514=400,
indicating P00.11 is set to 40.0.

Set D5515=1, indicating that the VFD starts in the forward direction. Set D5516=264,
indicating that communication frequency of the VFD is set to 2.64Hz.

Transmitted PDO 2 returns the running state and data regularly, in which the state word is
D5003=16#4101 (heartbeat feedback, ready to run, VFD is in forward running), D5004=264
(running frequency 2.64Hz), D5005=5793 (bus voltage 579.3V), D5006=18 (output Voltage
18V), and D5007=0 (output current 0.0A). The interface is shown as follows.

Element Name |data type display formail current value new value
1 [pss12 [an Decimal 1
2 D5513 WORD Decimal 11
3 D5514 WORD Decimal L
4 D5515 WORD Decimal 1
5 D5516 WORD Decimal 264
[ D5000 WORD Decimal
7 D5001 WORD Decimal
-] D5002 WORD Decimal
4 D5003 WORD Hexadecimal
10 05004 WORD Decimal
11 D5005 WORD Decimal
12 D5006 WORD Decimal
13 D5007 WORD Decimal

3.9 Example of communication between CANopen and AX70
1. Set parameters of the VFD.

Function code Setting value Description
P00.01 2 Start/stop through communication
P00.02 1 CANopen communication mode
P00.06 9 Set frequency through CANopen communication
P15.01 1 Communication node number
P15.02 1 Set frequency
P15.13 1 Running frequency
P15.14 3 Bus voltage
P15.15 4 Output voltage
P15.16 5 Output current
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Function code Setting value Description
P15.27 3 Communication baud rate 250Kbps
2. Open CODESYS V3.5 SP15 Patch 1, click New project, select Templates, and fill in Name
and Location.
=]
Categories Templates
1 Libraries
i o L A
Empty project  HMI project | Standard Standard
project project w...
1
A project containing one device, one application, and an empty implementation for PLC_PRG |
Name \cannpen,hest |
Location |[Cr\Users\Administrator \Desktop\canopen_test

Cance

3. Select the device and programming language.

I objects within this project:

You are about to create a new standard project. This wizard will create the following
One programmable device as specified below

- A program PLC_PRG in the language specified below

- A cyclic task which calls PLC_PRG

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

Device

INVT AX7D (Shenzhen INVT Electric Co., Ltd.)
PLC_PRG in

Structured Text (ST)

Cancel

4. Click Tools in the menu bar and select System Repository as shown in the following figure.
Click Install to import the EDS file.
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E3 x
Location | System Repository

«| | Edit Locations...
(C:\ProgramData\CODESYS\Devices)

Installed device descriptions
String for a fulltext search vendor: | <Al vendors>

Name Vendor Version Description
# [0 Fieldbuses

+- Bl HMI devices

+ [ pcs

+- &P SoftMotion drives

Close

5. Right click Device(AX70) in the Devices pane, and choose Add Device... > CANbus >
Add Device.

[i]

X
Name [CANbus

Action

(@) Append device P e (O Update device

String for a fulltext search | Vendor | <All vendors> ”
Name Vendor Version  Description

= [ Feldouses

35 - Smart Software Solutions GmbH  3.5.15.0  Needed for all fie
NetX CANbus 35 - Smart Software Solutions GmbH  3.5.15.0
i b ftware Sol b
# oo EtherCAT

* - H Ethernet Adanter b
<

CANbus on a net.

Group by category [_] Display all versions (for experts only) [ ] Display outdated versions

@ mame:canbus
Vendor: 35 - Smart Software Solutions GmbH
Categories: CANbus

==
Version: 3.5.15.0 o
Order Number: -

Necrvintinn: Naadad far 2ll fisldh cane which rammunicats nuar the CaNRe

A

Append selected device as last child of
Device

@ (You can select another target node inthe navigator while this window is open.)

Add Device Close
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6. Right

CANopen_Manager > Add Device.

7. Right click CANopen_Manager in the Devices pane, and choose Add

@
Mo [Chkepen Honoser
Action
@® Appenddevice () Insert device O Updatedevice
[sting for a fulltext search | vendor | <all vendors> ~
Name Vendor Version D A
=i CaopenManager
35 - Smart Software SoutorsGubH  35.150  Cf
CAllopen_Manager_SIL2 35 - Smart Software Soufons GnbH 35,150 C2
([ cAnopen Manager SoftMotion 35 - Smart Software Solutons GrbH  3.5.150 €2
=4 LocalDevice
. il canooen Device 35 Snert Softwere Sotons Gy 35150 Lo v

Group by category (] Display all versions (forexperts only) [] Display outdated versions

(@  mame: Canopen Manager ~
Vendor: 35 - Smart Software Solutions GmibH
Categories: CANopeniianager e
Version: 3.5.15.0 g
Order umber: =
Descriptions CANopen Manager

Append selected device as last child of
CANbus

@ (You can select another target node inthe navigator while this window is open.)

Add Device. I Clase

EC-TX105 >Add Device.

@

Neme [P

Action
@ Append device () Insert device O Update device
[tring for a fultext search | vendor | <alvendors> ~
Name Vendor B
(T cvp-s c5-34140_Softwiotion Festo AG Co. KG
[ cMvP-a5-C5-38-M3_Softvotion Festo AG &Co. KG
[ p1s-2_SoftMotion Metrorix GmbH
shenizhen INVT electronic co
1] ECoSTEP200_SoftMotion Jenaer Antriebstechrik Gmbt
[l ECOVARIO 134/214/414 SoftMotion Jenser Arichtechni Gt

Groupby category  [] Display allversions(forexperts anly) [ ] Display outdated versiens.

@ Mame:ECTX105 A
Vendor: shenzhen INVT electronic co. ltd

Categories: Remote Device <
Version: Revision=16#00000000, FieVersion=1.1, File =EC-TX105.ds y’
Y

Order Number: 0
Description: ji. EC-TX105. sdsfF A

Append selected device as last child of
CANopen_Manager

@ (You can select another target node inthe navigator while this window is open.)

'Add Device Close.
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After devices are added com

pletely, the interface is shown as follows.

Devices

- 1 X

8. Double click CANbus in

Devces

= -@ canopen_fest
=[] Device QNVT AX70)
=8l PLC Logic
= u Application

A HIGH_PULSE_IO
=[] CcANbus (CANbus)

-

m Library Manager
PLC_PRG (FRG)
= @ Task Configuration
= @ MainTask
& pLC_PRG

= m CANopen_Manager (CAMNopen_Manager)
[ Ec_mx105 (EC-Tx105)
A SoftMotion General Axis Pool

the Devices pane to set the baud rate of the network.

= cancoen_sect
= Dewca o Ay
= 80 ric Loge
- 3 Apshcation
0 oy ansger
8] R pagy

@ ec_mouos o maiosy
B softmonon General A Podl

9. Double click EC_TX105

B %G canes x
- Newark BB CAN
CaNbus EC Object Brucrate (o)
Saten
formation

in the Devices pane to set the node ID of the slave station.

owes 8 x|| @ cwbs @ e x
B pee—— Sl
= @ oo ot am et Genaral
i cANooen
= O appication k
D sy Marager 08 [ rable epertsestings
) Pic et R ) Ensle SNE rocusns
= (@ rox Configuraton Lo
s Guards
& vetask catiopan i Mapping "
8 e s Emergency (EMCY) ™
s e o Chtiopen E¢ Obfecs Chocks at tartup

= @ cxns icotns)

suta

= (@ cavuoen Marager (Chtiopn Manger)

@ ecmas eemen
% Softaton General A P

Iormation
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10. Double click PDOs in the above figure, and double click PDO mapping to set the PDO as
shown in the following figure.

d cwbs (@ rc_maos x -
f— Receive POOS Master = Save) Trarsmit 2DCs (Slave =5 Master]
-~ pddro0. e o ¢ Ed X odete 1 Moveup B 000 adisemng /ot Xoserw 4 Hoein
Name Object Bitlen | | B Cbject 5
= R I6a 1480 Recaie POO1 50 E4ARE BNOPETBH160 98 P ———r——
read or wite 1682 5 ChNGpEn ts f
Log CANapenfucion 1822100 5 CaMlopen read fuction 8
CaNapen write fuction 1882100 i emarresn 15 2 i

Caniopen /0 Mapoin =
peno tapsing 16#1801: Transmit PDOZ pa 164261 (SNODEID+168 64

¥/ 1681401 Recewe PDOZ pa 164301 ($NODEID+16# 64 v
S e s P an] "
e " o 5
statur R i reben_vaivg? “®
) e —— 5 s =
rermasian ¥ 1681402: Recewe POO3 pa 168401 (SNODEID+168 64 ¥ 16#1802: Transmit PDOI pa 164381 ($NODEID+ 168 64
1691403 Receive POO& ps 164501 (SHODEID+ 164 64 ¥ 1641801 Tranarmit PO pa 168481 (SNODEID+16# 64
=
COBID [snoDED +162 180 | RTR
= 16#181 (385)
Inhibit time (x 100ps) 300 =

Transmissiontype asynchronous - device profile specific (Type 255) ~

Number of syncs 1 =
Event time (x 1ms) 1000 =

Process by CANopenManager

Conce

11. Double click CANopen 1/0O Mapping and select Enabled 2 (always in bus cycle task).
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General Find Filter Show all = s Add FB for IO Channel.. * Go to In
e Variable Mapping Channel Address Type  Unit  Description
resdor wite wQwz T
sD0s Catlgen fuxton wqwzs  umT
Covipen wrte furton %QA24 UINT
L Cperation Command WQW25  UINT
Cariopen N set_vabe1 WQUE  UINT
set_value? WQW2T  UINT
Catopen [EC Objests st e wqus T
set_valied QW25 UINT
s " set_vas ww  un
Infomation =% set_vabiet wQuIL LN
" set a7 wqws2 Ut
=" set_valieg WU UINT
% set_values WQWIM4  UINT
L set_valie10 wQuss Ut
=" st vabe1l WX UINT
% Cablapen rep wwz
% Cblopen read fuction  %IW3  LINT
-w o resp wwe T
% Cperabon Statusword  WIWS  LNT

[ | [ ResetMapping | shways upcatevariables | Enatied 2 fahmays i s cyoke task)|

12. Double click Device (AX70) in the Devices pane, choose Scan Network..., and choose
the PLC.

cevees D T e LY
1 | JR—— re———
pr——
[ Jremr— Baceso s sestare
0 e s ) z
= B Tk Contraon e S O Y
- - -
@ mcrms Y s B
% a0 A setngs
= @ carts icabes)
= (8 catipmn Mg R ) e
8 scopas e Urenmdtress
% v e et
Jo——
c X
Select the network path to the controller:
= g Gateway-1 (scannin, Device Name: A Sean Network

AX71-C-1508P

Device Address:
0301.B00A

Block driver:
uDP

Number of
channels:
4

Serial number:
B07E11300860

Target ID:
16310003
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13. Click the Compile icon in the toolbar.

Tools  Window Help

R _‘T Application [Device: PLC Logic] - Cﬁ S
Make sure that there is no error.
Messages - Total 0 error(s), 0 warning(s), 0 message(s)
Build | © 0 crrorts) | ® 0 warning(s) [@ 0 message(s) | [ ¥
Description L Brofect Object
~-—--Build started: Application: Device. Application
Typify code...

Compile complete — 0 errors, 0 warnings

14. Click the Login icon.
Tools  Window Help
aEMN}

Application [Device: PLC Logic] -

Click Yes.

Warning: An application 'Application’ is currently in RUN mode on the PLC. As
there is no matching compile information, this existing application needs to be
replaced.

Click "Yes' to download the latest code or ‘Mo’ to abort,

No Details...

15. Click the Run icon.
Tools  Window Help
t- 4

Application [Device: PLC Logic] - - m

The normal operation of the device is shown as follows.
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Devices > 0 X
=3l canapen_test =
= m Device [connected] {INVT AX70)
=81 pLC Logic

- {C} Application [run]
m Library Manager
PLC_PRG (PRG)
= @ Task Configuration
= & MainTask
) pLc_PrG
" HIGH_PULSE_IO
=3[ cAMbus (CANbus)
= m CAMopen_Manager (CANopen_Manager)
[ Ec_mx105 (EC-Tx105)
"2 SoftMotion General Axis Pool

16. Open CANopen /O Mapping in the EC_TX105 page, modify the parameters of the VFD,
and view the status of the VFD.

General Find Filter Show all ~ &k Add FB for 10 Channel. (
—_— Variable Mapping Channel Address  Type | CurrentValue Prepared Value | Unit
" read or urite %wQW12 UNT |0
5D0s. =g CANapen fuction wQW23 UINT o
" Catopen write fucton ~ %Qw24  UNT [0
Lo e OperatinCommand Qw25 UNT | 0
CaNapen 110 Mapping " set_value %owss  UNT | 5000
= "9 set_value2 %wQw27  UNT |0
CANopen IEC Objects + Mg set_value3 woWws  UNT |0
=" set_valued %wQW28  UNT |0
St + " set_values %QW3D  UNT |0
Information e set_valies wQw3t  unt | o
<

[ ResetMapping | Alviays updatevariables |Enabled 2 (aways n bus cyde task)

§ = Creste new variable % = Mapto adsting variable
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Appendix A CANopen object dictionary

Indeg Subindex Description Acc_es§ Data type Default value
(hexadecimal) permission
1000 0 Device type RO Unsigned32 | 0x0000 0000
1001 0 Error register RO Unsigned8 /
Error code register
1003 0 Number of RW / /
subindexes
1 Error code RO Unsigned32 /
1005 0 COB-ID SYNC RW Unsigned32 /
1006 0 Communication | o\ | Unsigneda2 /
cycle period
Length of
1007 0 synchronous RW Unsigned32 /
window
Ma.nufactu rgr— . INVT
1008 0 defined device CONST String
name CANopen
Manufacturer-
1009 0 defined hardware | CONST String V1.00
version
Manufacturer-
100A 0 defined software | CONST String V1.00
version
100C 0 Protection time RW Unsigned16 0
100D 0 Life cycle factor RW Unsigned16 0
Consumer heartbeat time
Number of .
1016 0 subindexes RO Unsigneds /
1 Consumt_er RW Unsigned32 /
heartbeat time
1017 0 Producer RW | Unsigned16 0
heartbeat time
Identifier objects
Number of .
1018 ° subindexes RO Unsigneds 4
1 Supplier ID RO Unsigned32 | 0x0000 0000
2 Product code RO Unsigned32 | 0x0000 0000
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Index Access

Subindex Description Data type | Default value

(hexadecimal) permission
3 Revision No. RO Unsigned32 | 0x0000 0000
4 Sequence No. RO Unsigned32 | 0x0000 0000
Servo SDO

0 Number of RO Unsigned8 /

subindexes
1200 - i -

1 COB-ID Client-> | o Unsigned32 |600H+Node ID
server (Rx)

o |COBIDServer>| o | Unsigneds2 |580H+Node ID
client (Tx)

SDO

0 Number of RO Unsigned8 /

subindexes
COB-ID Client -> .
1 RO U d32 /
1280 server (Rx) nsigne

o |COBIDServer->l o, Unsigned32 /

client (Tx)
Node ID of server .
3 3DO RO Unsigned8 /

PDO1 Rx communication parameters
Supported Max.

0 number of RO Unsigned8 /

subindexes
1400 1 COB’ED‘ged | rw Unsigned32 /
2 Transmission type RW Unsigned8 /
3 / / Unsigned16 /
4 / / Unsigned8 /
5 Event timer RW Unsigned16 /

PDO2 Rx communication parameters
Supported Max.

0 number of RO Unsigned8 /

subindexes
1401 1 COB’ED‘ged %1 Rw | unsigneds2 /
2 Transmission type RW Unsigned8 /
3 / / Unsigned16 /
4 / / Unsigned8 /
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Indeg Subindex Description Acc_es; Data type | Default value
(hexadecimal) permission
5 Event timer RW Unsigned16 /
PDO3 Rx communication parameters
Supported Max.
0 number of RO Unsigned8 /
subindexes
1402 1 COB"EDL(')SE" %1 rw | unsigneds2 /
2 Transmission type RW Unsigned8 /
3 / / Unsigned16 /
4 / / Unsigned8 /
5 Event timer RW Unsigned16 /
PDO4 Rx communication parameters
Supported Max.
0 number of RO Unsigned8 /
subindexes
1403 1 COB'SD‘:JSEd B rw | unsigneds2 /
2 Transmission type RW Unsigned8 /
3 / / Unsigned16 /
4 / / Unsigned8 /
5 Event timer RW Unsigned16 /
PDO1 Rx mapping parameters
Number of
0 application RW Unsigneds 3
program objects
mapped in PDO
1600 1 First mapped RW | Unsigned32 | 0x21000010
object
2 Second mapped | oy | nsigneds2 | 0x21000110
object
3 Third mapped RW | Unsigned32 | 0x21000210
object
PDO2 Rx mapping parameters
Number of
1601 0 application RW Unsigneds 4
program objects
mapped in PDO
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number of

Ind A
" e>$ Subindex Description cc_es; Data type | Default value
(hexadecimal) permission
1 First mapped RW | Unsigned32 | 0x21010010
object
2 Secondmapped | o\ | ygigneds2 | 0x21000310
object
3 Third mapped RW | Unsigned32 | 0x21000410
object
4 Fourth mapped RW | Unsigned32 | 0x21000510
object
PDO3 Rx mapping parameters
Number of
0 application RW Unsigneds 4
program objects
mapped in PDO
First mapped .
1602 1 object RW Unsigned32 | 0x21000610
2 Second mapped | oy | Unsigneds2 | 0x21000710
object
3 Third mapped RW | Unsigned32 | 0x21000810
object
4 Fourth mapped RW | Unsigned32 | 0x21000910
object
PDO4 Rx mapping parameters
Number of
0 application RW Unsigneds 4
program objects
mapped in PDO
First mapped )
1603 1 object RW Unsigned32 | 0x21000a10
2 Second mapped | o\ Unsigned32 | 0x21000b10
object
3 Third mapped RW | Unsigned32 | 0x21000c10
object
4 Fourth mapped RW | Unsigned32 | 0x21000d10
object
PDO1 Tx communication parameters
1800 Max.
0 Supported Max RO Unsigned8 /
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Indeg Subindex Description Acc_es; Data type | Default value
(hexadecimal) permission
subindexes
1 COB"F',DD‘ged B | rw | Unsigneds2 /
2 Transmission type RW Unsigned8 255
3 Disabled time RW Unsigned16 500
4 Reserved RW Unsigned8 /
5 Event timer RW Unsigned16 0
PDO2 Tx communication parameters
Supported Max.
0 number of RO Unsigned8 /
subindexes
1801 1 COB'SD‘gEd B rw | unsigneds2 /
2 Transmission type RW Unsigned8 254
3 Disabled time RW Unsigned16 500
4 Reserved RW Unsigned8 /
5 Event timer RW Unsigned16 0
PDO3 Tx communication parameters
Supported Max.
0 number of RO Unsigned8 /
subindexes
COB-ID used by .
1802 1 PDO RW Unsigned32 /
2 Transmission type RW Unsigned8 254
3 Disabled time RW Unsigned16 500
4 Reserved RW Unsigned8 /
5 Event timer RW Unsigned16 0
PDO4 Tx communication parameters
Supported Max.
0 number of RO Unsigned8 /
subindexes
1803 1 COB"F'?D‘ged 5| rw | Unsigneds2 /
2 Transmission type RW Unsigned8 254
3 Disabled time RW Unsigned16 500
4 Reserved RW Unsigned8 /
5 Event timer RW Unsigned16 0
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Ind A
" e>$ Subindex Description cc_es; Data type | Default value
(hexadecimal) permission
PDO1 Tx mapping parameters
Number of
licati
0 appiication RW Unsigneds 3
program objects
mapped in PDO
1A00 1 First mapped RW | Unsigned32 | 0x20000010
object
2 Secondmapped | gy | igneds2 | 0x20000110
object
3 Third mapped RW | Unsigned32 | 0x20000210
object
PDO2 Tx mapping parameters
Number of
licati
0 application RW Unsigneds 4
program objects
mapped in PDO
1 First mapped RW | Unsigned32 | 0x20010010
1A01 object
2 Second mapped | g, Unsigned32 | 0x20000310
object
3 Third mapped RW | Unsigned32 | 0x20000410
object
4 Fourth mapped RW | Unsigned32 | 0x20000510
object
PDO3 Tx mapping parameters
Number of
licati .
0 appiica Ic.m RW Unsigned8 4
program objects
mapped in PDO
1 First mapped RW | Unsigned32 | 0x20000610
1A02 object
2 Secondmapped | o | ynsigneda2 | 0x20000710
object
3 Third mapped RW | Unsigned32 | 0x20000810
object
4 Fourth mapped RW | Unsigned32 | 0x20000910
object
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Ind A
" e>$ Subindex Description cc_es; Data type | Default value
(hexadecimal) permission
PDO4 Tx mapping parameters
Number of
0 application RW Unsigneds 4
program objects
mapped in PDO
1 First mapped RW | Unsigned32 | 0x20000a10
1A03 object
Second mapped .
2 h RW Unsigned32 | 0x20000b10
object
Third d )
3 If¢ mappe RW Unsigned32 | 0x20000c10
object
Fourth d )
4 ourth mappe RW Unsigned32 | 0x20000d10
object
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Appendix B Related function codes

Function
code

Name

Parameter description

Setting
range

Default
value

P00.01

Channel of
running
commands

0: Keypad
1: Terminal
2: Communication

0-2

P00.02

Communication
mode of running
commands

0: Modbus/Modbus TCP
communication

1: PROFIBUS/CANopen/DeviceNet
communication

2: Ethernet communication

3: EtherCAT/PROFINET/EtherNet IP
communication

4: Programmable card

5: Wireless communication card

6: Reserved

Note: The values 1-5 correspond to
extended functions that are available
only with respective cards.

P00.06

A frequency
command
selection

P00.07

B frequency
command
selection

0: Set via keypad

1: Set via All

2: Set via Al2

3: Setvia Al3

4: Set via high speed pulse HDIA
5: Set via simple PLC program

6: Set via multi-step speed running
7: Set via PID control

8: Set via Modbus/Modbus TCP
communication

9: Set via
PROFIBUS/CANopen/DeviceNet
communication

10: Set via Ethernet communication
11: Set via high speed pulse HDIB
12: Set via pulse train AB

13: Set via EtherCAT/PROFINET
communication

14: Set via programmable card

0-15

15
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Function L Setting | Default
Name Parameter description

code range value

15: Reserved

0-1: Keypad (P03.12)

2: All

3:AI2

4: AI3

5: Pulse frequency HDIA

6: Multi-step torque

7: Modbus/Modbus TCP

Torque setting |communication

mode selection |8: PROFIBUS/CANopen/DeviceNet

communication

9: Ethernet communication

10: Pulse frequency HDIB

11: EtherCAT/PROFINET/EtherNet IP

12: Programmable card

Note: For these settings, 100%

corresponds to the motor rated current.

0: Keypad (P03.16)

All

Al2

AlI3

Pulse frequency HDIA

Multi-step setting

Modbus/Modbus TCP

communication

7: PROFIBUS/CANopen/DeviceNet

communication

8: Ethernet communication

9: Pulse frequency HDIB

10: EtherCAT/PROFINET/EtherNet IP

communication

11: Programmable card

12: Reserved

Note: For these settings, 100%

corresponds to the max. frequency.

P03.11

o0k wnNR

Setting source of
FWD rotation
P03.14 | frequency upper
limit in torque
control

0-12 0

Setting source of |0: Keypad (P03.17)

P03.15
REV rotation |1:All

0-12 0
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Function L Setting | Default
Name Parameter description
code range value
frequency upper |2: Al2
limitin torque |3: AI3
control 4: Pulse frequency HDIA
5: Multi-step setting
6: Modbus/Modbus TCP
communication
7: PROFIBUS/CANopen/DeviceNet
communication

8: Ethernet communication

9: Pulse frequency HDIB

10: EtherCAT/PROFINET/EtherNet IP
communication

11: Programmable card

12: Reserved

Note: For these settings, 100%
corresponds to the max. frequency.

0: Keypad (P03.20)

1: All

2: AI2

3:AI3

4: Pulse frequency HDIA

5: Modbus/Modbus TCP
communication

Setting source of |6: PROFIBUS/CANopen/DeviceNet
P03.18 electromotive  |communication 0-11 0
torque upper limit| 7: Ethernet communication

8: Pulse frequency HDIB

9: EtherCAT/PROFINET/EtherNet IP
communication

10: Programmable card

11: Reserved

Note: For these settings, 100%
corresponds to the motor rated current.

0: Keypad (P03.21)
Setting source of | 1. A|q

P03.19 braking torque
upper limit

2: AI2
3:AI3
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Function L Setting | Default
Name Parameter description

code range value

4: Pulse frequency HDIA

5: Modbus/Modbus TCP

communication

6: PROFIBUS/CANopen/DeviceNet

communication

7: Ethernet communication

8: Pulse frequency HDIB

9: EtherCAT/PROFINET/EtherNet IP
communication

10: Programmable card

11: Reserved

Note: For these settings, 100%
corresponds to the motor rated current.
0: Keypad; output voltage is determined
by P04.28

1: All

2: AI2

3:AI3

4: HDIA

5: Multi-step (the set value is
determined by P10 group)

Voltage setting |6: PID

Po4.27 channel 7: Modbus/Modbus TCP 0-13 0
communication
8: PROFIBUS/CANopen/DeviceNet
communication
9: Ethernet communication
10: HDIB
11: EtherCAT/PROFINET/EtherNet IP
12: Programmable card
13: Reserved
P06.01 Y1output  |O: Invalid 0-63 0
P06.02 HDO output  |1: In running 0-63 0
Relay output  |2: In forward runnin:
P06.03 };Iol P 3:Inreverse running 0-63 1
Relay output |4: In jogging
P06.04 v o P S VED fauit 0-63 5
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Function L Setting | Default
Name Parameter description
code range value

6: Frequency level detection FDT1
7: Frequency level detection FDT2
8: Frequency reached

9: Running in zero speed

10: Reach upper limit frequency

11: Reach lower limit frequency

12: Ready to run

13: In pre-exciting

14: Overload pre-alarm

15: Underload pre-alarm

16: Simple PLC stage completed

17: Simple PLC cycle completed

18: Reach set counting value

19: Reach designated counting value
20: External fault is valid

21: Reserved

22: Reach running time

23: Virtual terminal output of Modbus
communication

24: Virtual terminal output of
POROFIBUS /CANopen
communication

25: Virtual terminal output of Ethernet
communication

26: DC bus voltage established

27: z pulse output

28: During pulse superposition

29: STO act

30: Positioning completed

31: Spindle zeroing completed

32: Spindle scale-division completed
33: In speed limit

34-35: Reserved

36: Speed/position control switchover
completed

37: Any frequency reached
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Function L Setting | Default
Name Parameter description
code range value

38-40: Reserved

41: Y1 from the programmable card

42: Y2 from the programmable card

43: HDO from the programmable card

44: RO1 from the programmable card

45: RO2 from the programmable card

46: RO3 from the programmable card

47: RO4 from the programmable card

48: EC PT100 detected OH pre-alarm

49: EC PT1000 detected OH pre-alarm

50: AI/AO detected OH pre-alarm

51: Stopped or running at zero speed

52: Disconnection detected in tension

control

53: Roll diameter setting reached

54: Max. roll diameter reached

55: Min. roll diameter reached

56: Fire control mode enabled

57-63: Reserved

Analog output |0: Running frequency (0—Max. output
AO1 frequency)

1: Set frequency (0O—Max. output

frequency)

2: Ramp reference frequency (0-Max.

output frequency)

3: Rotational speed (100% corresponds

to the speed at max. output frequency.)

4: Output current (100% corresponds to

twice the VFD rated current.) 0-47 0

5: Output current (100% corresponds to

twice the motor rated current.)

6: Output voltage (100% corresponds to

1.5 times the VFD rated voltage.)

7: Output power (100% corresponds to

twice the motor rated power.)

8: Set torque (100% corresponds to

P06.14 0-47 0

HDO high-speed

P06.16
pulse output
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Function L Setting | Default
Name Parameter description
code range value

twice the motor rated current.)

9: Output torque (Absolute value; 100%
corresponds to twice the motor rated
torque.)

10: All input (0-10V/0-20mA)

11: AI2 input (0-10V)

12: AI3 input (0-10V/0—20mA)

13: HDIA input (0.00-50.00kHz)

14: Value 1 set through Modbus
(0-1000)

15: Value 2 set through Modbus
(0-1000)

16: Value 1 set through
PROFIBUS/CANopen/DeviceNet
(0-1000)

17: Value 2 set through
PROFIBUS/CANopen/DeviceNet
(0-1000)

18: Value 1 set through Ethernet 1
(0-1000)

19: Value 2 set through Ethernet 2
(0-1000)

20: HDIB input (0.00-50.00kHz)

21: Value 1 set through
EtherCat/PROFINET/EtherNetIP
(0-1000)

22: Torque current (bipolar; 100%
corresponds to triple the motor rated
current.)

23: Exciting current (bipolar; 100%
corresponds to triple the motor rated
current.)

24: Set frequency (bipolar; 0—Max.
output frequency)

25: Ramp reference frequency (bipolar;
0-Max. output frequency)
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Function L Setting | Default
Name Parameter description
code range value

26: Rotational speed (bipolar; 0-Speed
corresponding to max. output
frequency)

27: Value 2 set through
EtherCAT/PROFINET/EtherNet IP
communication (0—1000)

28: AO1 from the programmable card
(0-1000)

29: AO2 from the programmable card
(0-1000)

30: Rotational speed (100%
corresponds to twice the motor rated
synchronous speed)

31: Output torque (Actual value, 100%
corresponds to twice the motor rated
torque)

32: AlI/AO temperature detection output
33-63: Reserved

Note:

When the output comes from the
programmable card (28-29), if the card
is a Codesys programmable card,
P27.00 must be set to 1.

When AO1 is of the current output type,
100% corresponds to 20mA; when AO1
is of the voltage output type, 100%
corresponds to 10V; 100% of HDO
corresponds to the output of P06.30.

0: No fault

29: PROFIBUS communication fault
(E-DP)

30: Ethernet communication fault
(E-NET) / /
31: CANopen communication fault
(E-CAN)

57: PROFINET communication timeout
fault (E-PN)

Type of current

P07.27
0 fault
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Function L Setting | Default
Name Parameter description
code range value
58: CAN communication timeout fault
(ESCAN)
60: Card identification failure in slot 1
(F1-Er)
61: Card identification failure in slot 2
(F2-Er)
62: Card identification failure in slot 3
(F3-Er)
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
(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)
70: EtherNet IP communication timeout
(E-EIP)

73: No upgrade bootloader (E-PAO)
74: All disconnected (E-Al1)

75: Al2 disconnected (E-Al2)

76: Al3 disconnected (E-AI3)

P07.28 | Type of last fault |/ / /

P07.29 Type of 2nd-last J /
fault

P07.30 Type of 3rd-last / /
fault

P07.31 Type of 4th-last / /
fault

P07.32 Type of 5th-last / / /
fault

P08.31 Motor 1 and  [LED ones place: Switching channel 0x00-0x1| 0x00
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Communication card Related function codes

Function L Setting | Default
Name Parameter description
code range value
motor 2 0: Terminal 4
switching 1: Modbus/Modbus TCP
channel communication

2: PROFIBUS/CANopen/DeviceNet
communication

3: Ethernet communication

4: EtherCAT/PROFINET/EtherNet IP
communication

LED tens place: Switching in running
0: Disabled

1: Enabled

0: Set by P09.01
1: All

2: AI2

3:AI3
4
5
6
7

: High-speed pulse HDIA
: Multi-step
: Modbus communication
: PROFIBUS/CANopen/DeviceNet 0-12 0
communication
8: Ethernet communication
9: High-speed pulse HDIB
10: EtherCAT/PROFINET
communication
11: Programmable card

PID reference
source

P09.00

12: Reserved
0: Al1

1: AI2

2:AI3

3: High-speed pulse HDIA
4: Modbus communication

pogoz | PIDfeedback |5 pporiBUS/CANOpen/DeviceNet 0-10 0

source communication

6: Ethernet communication

7: High-speed pulse HDIB

8: EtherCAT/PROFINET

communication
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Communication card Related function codes

Function L Setting | Default
Name Parameter description
code range value

9: Programmable expansion card

10: Reserved

P15.01 | Module address |0-127 0-127 2
P15.02 | Received PZD2 |0-31 0-31 0
P15.03 | Received PZD3 |0: Invalid 0-31 0
P15.04 | Received PZD4 |1: Set frequency (O—Fmax, unit: 0.01 0-31 0
P15.05 | Received PZD5 |Hz) 0-31 0
P15.06 Received PzD6 |2: PID reference (0—1000, in which 0-31 0
P15.07 | Received PzD7 |1000 corresponds to 100.0%) 0-31 0
P15.08 | Received PzD8 |3: PID feedback (0-1000, in which 1000| -31 0
P15.09 | Received PZD9 |corresponds to 100.0%) 0-31 0
P15.10 |Received PzD10 |4: Torque setting (-3000-+3000, in 0-31 0
P15.11 |Received PzD11 |Which 1000 corresponds to 100.0% of 0-31 0

the rated current of the motor)

5: Setting of the upper limit of forward

running frequency (0O—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
P15.12 |Received PzZD12 |(0-3000, in which 1000 corresponds to 0-31 0

100.0% of the rated current of the

motor)

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

(corresponding to S8, S7, S6, S5,
HDIB, HDIA, S4, S3, S2, and S1in
sequence)

10: Virtual output terminal command,
0x00-0x0F

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

11: Voltage setting (for V/F separation)
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Communication card Related function codes

Function L Setting | Default
Name Parameter description

code range value

(0—1000, in which 1000 corresponds to

100.0% of the rated voltage of the

motor)

12: AO output setting 1 (-1000—+1000,

in which 1000 corresponds to 100.0%)

13: AO 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 parameter mapping

(PZD2-PZD12 correspond to

P14.49-P14.59)

20-31: Reserved

Transmitted  |0-31

P15.13 0-31 0
PzD2 0: Invalid
P15.14 Transmitted  |1: Running frequency (x100, Hz) 0-31 0
PZD3 2: Set frequency (x100, Hz)
T i :
P15.15 ransmitted | 3: Bus voltage (x10, V) 0-31 0
PZD4 4: Output voltage (x1, V)
Transmitted |5: Output current (x10, A)
P15.16 0-31 0
PZD5 6: Actual output torque (x10, %)
Transmitted | 7: Actual output power (x10, %)
P15.17 . . —-31
s PZD6 8: Rotating speed of the running (x1, 0-3 0
Transmitted RPM)
P15.18 PzZD7 9: Linear speed of the running (x1, m/s) 0-31 0
Transmitted |10: Ramp frequency reference
P15.19 PZD8 11: Fault code 0-31 0
Transmitted  |12: All value (x100, V)
P15.20 PZD9 13: AI2 value (x100, V) 0-31 0
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Communication card

Related function codes

Function L Setting | Default
Name Parameter description
code range value
Transmitted  |14: AI3 value (x100, V)
p15.21 PZD10 15: HDIA frequency (x100, kHz) 0-81 0
Transmitted  |16: Terminal input state
P15.22 PZD11 17: Terminal output state 0-31 0
18: PID reference (x100, %)
19: PID feedback (x100, %)
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)
P15.23 Transmitted | 25: State word 0-31 0
PzD12 26: HDIB frequency value (%100, kHz)
27: High-order bit of PG card pulse
feedback
28: Low-order bit of PG card pulse
feedback
29: High-order bit of PG card pulse
reference
30: Low-order bit of PG card pulse
reference
31: Function parameter mapping
(PZD2-PZD12 correspond to
P14.60-P14.70)
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
covepn |7 107
P15.27 communication 0-7 0
baud rate 2: 500 kbps
3: 250 kbps
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Communication card

Related function codes

Function L Setting | Default
Name Parameter description
code range value
4: 125 kbps
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 3: 250Kbps 05 !
4: 500Kbps
5: 1M bps
CAN
P15.30 | communication [0.0 (invalid)-60.0s 0.0-60.0 5.0s
timeout time
DeviceNet
P15.31 communication |0.0 (invalid)-60.0s 0.0-60.0 5.0s
timeout time
0: Self-adaption
Ethernet 1: 100M full duplex
P16.01 communication |2: 100M half duplex 0-4 0
rate setting 3: 10M full duplex
4: 10M half duplex
P16.02 IP address 1 |0-255 0-255 192
P16.03 IP address 2 |0-255 0-255 168
P16.04 IP address 3 |0-255 0-255 0
P16.05 IP address 4 |0-255 0-255 1
P16.06 Subnet mask 1 |0-255 0-255 255
P16.07 Subnet mask 2 |0-255 0-255 255
P16.08 Subnet mask 3 |0-255 0-255 255
P16.09 Subnet mask 4 |0-255 0-255 0
P16.10 Gateway 1 0-255 0-255 192
P16.11 Gateway 2 0-255 0-255 168
P16.12 Gateway 3 0-255 0-255 1
P16.13 Gateway 4 0-255 0-255 1
P16.14 Ethernet 0x0000-0xFFFF 0000—FF | 0x0000
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Communication card

Related function codes

Function L Setting | Default
Name Parameter description
code range value
monitoring FF
variable address
1
Ethernet
itori 0000-FF
P16.15 monitoning 4, 6000—0xFFFF 0X0000
variable address FF
2
Ethernet
itori 0000-FF
P16.16 monitoning 1, 6000—0xFFFF 0X0000
variable address FF
3
Ethernet
itori —FF
P16.17 monitoning 1 4, 5000—0xFFFF 0000 0X0000
variable address FF
4
Etherhet_ . . 0.0-60.0
P16.18 communication |0.0 (invalid)-60.0s s 0.0s
timeout time
P16.19-P1| MSD of BACnet |Independent code of BACnet device 0-4194 0
6. device number |(0-4194303)
LSD of BACnet
P16.21 07 SRS 10909 0999 | 1
device number
P16.22 BACInet I-Am 0: Tran_smlssmn at po?/ve.r-on 0-1 0
service setting |1: Continuous transmission
BACnet
P16.23 communication |0.0 (invalid)-60.0s 0.0-60.0 5.0s
timeout time
Expansion card 0.0-600.0s
P16.24 identification When this parameter is sgt to_ 0.0, 0.0-600. 0.0s
. disconnection fault detection is not 0
time of slot 1
performed.
Expansion card 0.0-600.0s
P16.25 identification When this parameter is sgt to_ 0.0, 0.0-600. 0.0s
. disconnection fault detection is not 0
time of slot 2
performed.
Expansion card |0.0-600.0s 0.0-600
P16.26 identification | When this parameter is set to 0.0, ' 0 ’ 0.0s
time of slot 3 |disconnection fault detection is not
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Communication card Related function codes

Function L Setting | Default
Name Parameter description
code range value
performed.
Expansion card |0.0-600.0s
P16.27 c.ommuni.cation When this Parameter is sgt to_ 0.0, 0.0-600. 0.0s
timeout time of |disconnection fault detection is not 0
slot 1 performed.
Expansion card |0.0-600.0s
P16.28 c.ommuni.cation When this Parameter is sgt to_ 0.0, 0.0-600. 0.0s
timeout time of |disconnection fault detection is not 0
slot 2 performed.
Expansion card |0.0-600.0s
P16.29 communication |When this parameter is set to 0.0, 0.0-600. 0.0s
timeout time of |disconnection fault detection is not 0
slot 3 performed.
P16.30 Reserved
PROFINET
P16.31 communication |0.0 (invalid)-60.0s 0.0-60.0 5.0s
timeout time
P16.32 | Received PZD2 |0: Invalid 0-31 0
P16.33 | Received PZD3 |1: Set frequency (0—Fmax, unit: 0.01 0-31 0
P16.34 Received PZD4 |Hz) 0-31 0
P16.35 Received PzZD5 |2: PID reference (0-1000, in which 0-31 0
P16.36 | Received PZD6 |1000 corresponds to 100.0%) 0-31 0
P16.37 | Received PZD7 |3: PID feedback (0-1000, in which 1000| (0-31 0
P16.38 | Received PZD8 |corresponds to 100.0%) 0-31 0
P16.39 | Received PZD9 |4: Torque setting (-3000—+3000, in 0-31 0
P16.40 |Received PzD10 |Which 1000 corresponds to 100.0% of 0-31 0
P16.41 |Received PzD11 |the rated current of the motor) 0-31 0
5: Setting of the upper limit of forward
running frequency (0-Fmax, unit: 0.01
Hz)
6: Setting of the upper limit of reverse
running frequency (0—Fmax, unit: 0.01
P16.42 |Received PZD12 |Hz) 0-31 0
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
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Communication card Related function codes

Function L Setting | Default
Name Parameter description

code range value

(0—3000, in which 1000 corresponds to

100.0% of the rated current of the

motor)

9: Virtual input terminal command,

0x000-0x3FF (corresponding to S8, S7,

S6, S5, HDIB, HDIA, S4, S3, S2, and

S1in sequence)

10: Virtual output terminal command,

0x00—0x0F (corresponding to RO2,

RO1, HDO, and Y1 in sequence)

11: Voltage setting (for V/F separation)

(0-1000, in which 1000 corresponds to

100.0% of the rated voltage of the

motor)

12: AO output setting 1 (-1000—+1000,

in which 1000 corresponds to 100.0%)

13: AO 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 parameter mapping

(PZD2-PZD12 correspond to

P14.49-P14.59)

20-31: Reserved

Transmitted  |0: Invalid

P16.43 0-31 0
PzZD2 1: Running frequency (x100, Hz)
Transmitted  |2: Set frequency (x100, Hz)
P16.44 0-31 0
PZD3 3: Bus voltage (x10, V)
P16.45 Transmitted  |4: Output voltage (x1, V) 0-31 0
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Communication card Related function codes

Function L Setting | Default
Name Parameter description
code range value
PZD4 5: Output current (x10, A)
Transmitted  |6: Actual output torque (x10, %)
P16.46 PZD5 7: Actual output power (x10, %) 0-31 0
Transmitted  |8: Rotating speed of the running (x1,
P16.47 pPZD6 RPM) 0-31 0
i 9: Linear speed of the running (x1, m/s
P16.48 Transmitted : p g ( ) 0-31 0
PzZD7 10: Ramp frequency reference
Transmitted 11: Fault code
P16.49 pPZD8 12: Al1 value (x100, V) 0-31 0
Transmitted  |13: Al2 value (x100, V)
P16.50 PZD9 14: AI3 value (x100, V) 0-31 0
i 15: HDIA frequency (x100, kHz)
plsy | ransmitted e T 0-31 0
PZD10 16: Terminal input state
Transmitted | 17: Terminal output state
P16.52 PzZD11 18: PID reference (x100, %) 0-31 0

19: PID feedback (x100, %)
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: State word
P16.53 Transmitted 26: HDIB frequency value (x100, kHz) 0-31 0

pPzD12 27: High-order bit of PG card pulse
feedback
28: Low-order bit of PG card pulse
feedback
29: High-order bit of PG card pulse
reference
30: Low-order bit of PG card pulse
reference

31: Function parameter mapping
(PZD2-PZD12 correspond to
P14.60-P14.70)
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Communication card

Related function codes

Function
code

Name

Parameter description

Setting
range

Default
value

P16.54

EtherNet IP
communication
timeout time

0.0-60.0s

0.0-60.0s

0.0s

P16.55

EtherNet IP
communication
rate setting

Self-adaption
100M full duplex
100M half duplex
10M full duplex
10M half duplex

ArwNREO

P16.56

Bluetooth pairing
code

(=]
|

65535

P19.00

Type of card at
slot 1

P19.01

Type of card at
slot 2

P19.02

Type of card at
slot 3

0: No card

1: Programmable card

2:1/0 card

3: Incremental PG card

4: Incremental PG card with UVYW
5: Ethernet communication card

6: DP communication card

7: Bluetooth card

8: Resolver PG card

9: 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

15: CAN master/slave communication
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 communication
card

23-65535: Reserved

0-65535

0-65535

0-65535
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