Invt

Operation Manual

Communication Card

SHENZHEN INVT ELECTRIC CO,, LTD.



Communication card Safety precautions

A\

The expansion card can be installed and operated only by people who have taken part in

Safety precautions

professional training on electrical operation and safety knowledge, obtained the certification,
and been familiar with all steps and requirements for installing, performing commissioning on,
operating, and maintaining the device, and are capable of preventing all kinds of emergencies.

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 damp-proof without electric
shocks or mechanical pressure.

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

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




Communication card Contents

Contents

Chapter 1 Product confirmation
Chapter 2 PROFIBUS communication card ..
2.1 Overview...
2.2 Features....
2.3 Electrical connection
2.4 Bus network connection
2.5 System configuration
2.6 PROFIBUS-DP communication..
2.7 Example of PROFIBUS-DP communication networklng
Chapter 3 CANopen communication card ....
3.1 Overview
3.2 Features
3.3 Electrical wiring....
3.4 Terminal wiring ...
3.5 Communication...
3.6 Process data object (PDO)....
3.7 Monitoring process data through SDO commands
3.8 Baud rate and communication address setting
3.9 Example of communication between CANopen and IVC3
3.10 Example of communication between CANopen and AX70 ....
Chapter 4 BACnet MSTP communication card ...
4.1 Overview
4.2 Features
4.3 Electrical wiring...
4.4 Terminal wiring .. .
4.5 Connecting the BACnet MSTP card to the PLC
Chapter 5 CAN master/slave expansion card
5.1 CAN master/slave expansion card operation
5.2 Related function parameters
Appendix A CANopen object dictionary
Appendix B Related function codes....




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 EDS 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 5.8m/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.
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5.

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
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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
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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

master station INVT VFD

INVT VFD

’CH—PAM ad39191 ’CH—PAU] aﬂsmer‘

B GND A_B_SHD A B SHID

Figure 2-3 PROFIBUS bus connection

Figure 2-3 shows the terminal wiring. The cables are standard PROFIBUS cables, each
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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 us.

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
1:19.2
2 Baud rate setting kbit/s 6
2:45.45
3:93.75
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Parameter Parameter

Setting options Default settin
No. name gop 9

4:187.5
5: 500
6:1.5
7:3
Mbit/s 8:6
9:9
10: 12
3 PZD3 0-65535

4 PZD4 0-65535
0-65535

10 PzZD12 0-65535

o|o|o (o

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:
The master reads information input from a slave and then transmits a feedback signal to

7-



Communication card PROFIBUS communication card

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) (PZD)

Fixed 1
- "

| | | \ | | |

i i i | i i i

I I I CW PZD2: PZD3 | ... |

PKW1 i PKW2 i PKW3 i PKW4 | gy | PZDZi PzD3 i i
|

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

PZD with the highest priority. The processing of PZD takes priority over that of PKW, and the
-8-
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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
L 4 Reverse jogging
Communication-based -
0-7 5 Decelerating to stop
control command -
6 Coasting to stop
7 Fault reset
8 Jogging stopped
9 Emergency stop
. - Enabling writing (mainly through PKW1 to
8 Enabling writin 1
ing writing PKW4)
9-10 Motor group settin 00 Motor 1
group setiing 01 |Motor 2
Enabli h itchi
n Control mode switching " nabling 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 (x10, V) 0
P15.18 Transmitted PzD7__ |4 Output voltage (x1, V) 0
P15.19 Transmitted PzDg_| >+ Qutput current (10, A) 0
P15.20 Transmitted PzD9 |- Actual output torque (x10, %) 0
1521 | Transmited P2D10_|¢ Ot EC RIS T o oy 2
P15.22 Transmitted PZD11 | . ) ' 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.
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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:
Invalid command
2: Invalid data address
3: Invalid data value
4: Operation failure
5: Password error
6: Data frame error
7
8
9

=

: Parameter read only
: Parameter cannot be modified during VFD running
: Password protection

10: Function code mapping failed

4 Reserved

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 | PKW4 ‘ cw PZD2 PzZD3 | .. | PZD12

XX | XX XX XX XX XX XX XX

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

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 complete 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

i Device overview
~
[l ¥ . [module Rack  slot | laddress | Q address Type |7ICAtal0g
L Slave_1 o o 2043* INV..
3 INIOUT: 32 Byte (16 word)_1_ 0 1 0..31 031 |Nl | & Filter
= = 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 Tools Window Help

3 ({ seveproject | & X B

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

oje m
Devices
OO % Network| §.§ Connections i
~ | ] PROFIBUS
B Add new device PLC 1 Slave 1
iy Devices & networks CPU315:2 PNIDP INVT-6SE70 .m
o
~TmPAc PLC 1
-u[lTE Y open
Y =19 Openin new editar
’E' Onlilt 5 pen blocklPLC data type. F7 PLCIT
» g Progr .
» [ Tech e
v [ Exter crlc
» [@ PLCH
» (g PLcd X Delete Del
» Gawerl  Rename F2
» L& Onlin = 6o to topology view
+ [, Devid &y Go to network
Prog SrpIE
EAPLES | ooumioad to devi >
= Textll “ackup from online device
¥ (@ Local 5 6o online clak
» [ Distri ¥ Go offine Cerl+h
» & commot ‘g online & diagn: culD
+ [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.
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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.
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Chapter 3 CANopen communication card

3.1 Overview

1.

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.

Table 3-1 Protocol selection relationship for switch SW2

Switch SW2
1 2 Protocol
OFF OFF CANopen
ON OFF CAN master/slave

Note: For EC-TX505C, before power-on, set the switch according to the protocol
selection relationship to correspond to the actually used protocol.

3.2 Features

v B

N Y

v

v

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.

-29-



Communication card CANopen communication card

> Supports the emergency service.

A4

Supports node protection (NMT Node Guarding).

\%

Supports heartbeat packets (Heartbeat Producer).

A\

Supports network management (NMT).

¢ Supports NMT module control.

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

. Supports boot-up.

Supports SYNC (1-240).

\%

v

Supports asynchronous transmission of 254 and 255.

v

Supports disabled time.

v

Supports event timers.

v

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

w

Non-supported CANopen services

> Saves object dictionary parameters at power outage

v

Time stamp service

»

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,

Baud rate

-30-



Communication card

CANopen communication card

without prior notice in this manual.

3.3 Electrical wiring

Use shielding wires as the bus cable, if possible. It is recommended that you connect the
shielding wire to the PE terminal of the communication card. 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.

XX

120Q terminal

____ resistor
CANG/‘ [ 1 [ 1 1
000 00 0 000
Shielding (2 Z Z zz zz2Z
wire O F I [ ® - I
Figure 3-1 Electrical wiring diagram
3.4 Terminal wiring
3.4.1 Terminal layout
Table 3-2 CANopen card terminal layout
PGND PE CANH CANL

3.4.2 Terminal functions

Table 3-3 CANopen card terminal functions

Signal Port Terminal function
PGND / Isolation ground
PE / CAN bus shield
CANH / CAN bus high-level signal
CANL / CAN bus low-level signal
OFF-bounced | No terminal resistor is connected between CAN_H and
Terminal up CAN_L.
resistor ON-pressed A 120Q terminal resistor is connected between CAN_H
and CAN_L.
Switch 00 CANopen
applicable to 10 CAN master/slave
cards 01 Reserved
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Signal Port Terminal function
11 Reserved
Table 3-4 Indicator functions
Indicator Definition Function
On: The expansion card is establishing a connection with the
control board.
LED1 Status | Blinking periodically: The expansion card is properly connected
indicator | 1 the control board (the period is 1s, on for 0.5s, and off for the
other 0.5s).
Off: The expansion card is disconnected from the control board.
On: The communication card is running.
Off: A fault occurs. Check whether the reset pin of the
LED2 Run communication card and the power supply are properly
indicator | connected. The communication card is in the stopped state.
Blinks: The communication card is in the pre-operation state.
Blinks once: The communication card is in the stopped state.
LED3 Alarm On: The CAN controller bus is off or the VFD has a fault.
indicator | Off: The communication card is in the working state.
LED4 Power [It is on since the control board feeds power to the
indicator | communication card.

3.5 Communication
3.5.1 Packet format

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

Arbitration field
Frame \dentifir of the Remote Control | oy CRC CRC  [Response [Response | Frame
header | communication object | transmission | field sequence | delimiter | interver | delimiter | footer

(COB-ID) request
it 11 bits 1bit 6bits  0-Bbytes 15 bits it 1bit bt Tois
Lol olel sl el sl el o]

Figure 3-2 Packet structure
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Communication object Function code (binary) COB-ID (hexadecimal)
NMT 0 0x00
SYNC 1 0x80
EMERGENCY 1 0x81-0xFF
PDO1 Tx 11 0x181-0x1FF
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
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.

3.5.2 CANopen state transitio

n

The start sequence defined in the CANopen communication protocol is supported. Figure 3-3

shows the NMT state transition

(0]

diagram.

Initializing

Reset
application

(2)

@
o

(5)
= s e

Operation

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

State transition

Required triggering event

@)

Automatic initialization after power-on

@

Automatic change after initialization

node

Command of the NMT master station for starting a remote

pre-operation state

Command of the NMT master station for entering the

stopped state

Command of the NMT master station for entering the

(9). (10), (11)

node

Command of the NMT master station for resetting a remote

(12), (13), (14)

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

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

Table 3-3 Services supported in various NMT states
Service P N 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

3.5.3 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.
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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.

® Example

For example, the command to enable EC-TX505, 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-TX505 nodes on the CANopen network is
described as follows.

COB-ID Byte0 Bytel

0x000 0x01 0x00
3.5.4 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.
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Table 3-5 State values and their corresponding states

State value (ByteO: Bits 0-6) State
0x00 Initializing
0x04 Stopped
0x05 Operation
O0X7F Pre-operational

® Example

For example, the command for the master station to detect the state of slave station 3.

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.

3.5.5 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.
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® 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.

3.5.6 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 Byte0

0x703 0x00
3.5.7 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 /

3.5.8 Emergency packet object (EMCY)

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

Slave station -> master station

COB-ID | ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte?

Emergency error
0x80 + SR Error VFD error code

code )
Node-ID register
LsB | msB

bit7-0 | bit15-8 | bit23-16 | bit31-24 | bit39-32

® Description

An emergency error code is two bytes. ByteO is the least significant byte (LSB), and Bytel is
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
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Emergency error code (hex)

Code function description

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

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)

N[O s|WIN |

Manufacturer-defined error

® 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 Er_ror VFD error code
COB-ID error code register

ByteO | Bytel Byte2 Byte3 | Byte4 | Byte5 | Byte6 | Byte7
0x83 0x00 0x30 0x04 0x01 0x00 0x00 0x00 0x00

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.
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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 Er_ror VD e G
COB-ID error code register

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

3.5.9 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.

® Command

Request: master station -> slave station

COB-ID ByteO |Bytel[Byte2| Byte3 | Byte4 | Byte5 | Byte6 | Byte?
0x600+NodelD Rigf S;)L:CII:::; Subindex 70 Ib'qiti?:r]sl‘)?ts:fii|bit3l—24
Response: Slave station -> master station
COB-ID ByteO |Bytel[Byte2| Byte3 | Byte4 | Byte5 | Byte6 | Byte?
0x580+NodelD Respons| Object index Subindex |— F_(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 | hit23-16 | bit31-24
Write 0x2B Writes 2-byte data bit7-0 bit15-8 - -
0x2F Writes 1-byte data bit7-0 - - -
Read 0x40 Reads data - - - -
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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 | bit31-24

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

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

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
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Interruption code Code function description
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
Data failed to be transmitted or stored in the application due to
0800 0021 .
device control
0800 0022 Data failed to be transmltted 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
® 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 Chapter 4.)

Write operation example: To modify the disabled time of PDO2 Tx to 1000 ms, the master

station transmits the following write operation command.

R

TS Object index |Subindex Requested data
COB-ID code

ByteO Bytel | Byte2 Byte3 | Byte4 | Byte5 | Byte6 | Byte7
0x603 0x2B 0x01 | 0x18 0x03 0xe8 | 0x03 | 0x00 | 0x00

After receiving the command
following command response

transmitted by the

if the modification is successfu

master station, the slave station transmits the

Response . . .
COB-ID code Object index |Subindex Response data

Byte0 Bytel | Byte2 Byte3 | Byte4 | Byte5 | Byte6 | Byte7
0x583 0x60 0x01 | 0x18 0x03 0x00 | 0x00 | 0x00 | 0x00

Read operation example: To
the following read operation command.

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

Request . . A
Object index |Subindex Requested data
COB-ID code ) q
ByteO Bytel | Byte2 Byte3 | Byte4 | Byte5 | Byte6 | Byte7
0x603 0x40 0x01 0x18 0x03 0x00 | O0x00 | Ox00 | Ox00

After receiving the command transmitted by the master station, the slave station transmits the
following command response if the current disabled time of PDO2 Tx is 1000 ms.
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Respons
COB-ID e code
ByteO Bytel | Byte2 Byte3 Byte4 | Byte5 | Byte6 | Byte7
0x583 0x43 0x01 0x18 0x03 Oxe8 | 0x03 | Ox00 | 0x00

Object index Subindex Response data

Read/write error example: The master station transmits the following read operation command
to read an object (whose index is 0x6000 and subindex is 0x00) that cannot be found.

Request . . .
Object ind bind R ted dat
COB-ID code ject index | Subindex equested data
Byte0 Bytel | Byte2 Byte3 Byte4 | Byte5 | Byte6 | Byte7
0x603 0x40 0x00 0x60 0x00 0x00 | Ox00 | Ox00 | Ox00

The object cannot be found, and therefore the slave station transmits the following read/write
error command response.

R

esponse Object index [Subindex| Response data
COB-ID code

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".

3.6 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.

3.6.1 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.
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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
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

Triggering |Transmission Event
mode type (decimal)| triggering
Synchronous 1-240 / Non-supported |Supported|Supported|Supported
Event timer |Non-supported|Supported|Supported|Supported
Disabled time |Non-supported [Supported|Supported{Supported
Event timer=0| Supported |Supported|Supported|Supported
Event timer=0|Non-supported|Supported|Supported|Supported

PDO1 TX [PDO2 TX|PDO3 TX|PDO4 TX

254

Asynchronous

255

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
Disabled time 500 500 500 500
(ms)

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

3.6.2 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 PDO1 is used
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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
PDOL1 Tx to the master station.

3.6.2.1 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.
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Table 3-14 Goodrive350 series VFD parameter addresses

Function N - Default "
Name Detailed parameter description Modify
code value
0: Stops after running once
P10.00 Simple PLC |1: Keepsrunning in the final value o o

mode after running once
2: Cyclic running

ZPN Simple PLC 5. o saving data at power outage

P10.01 0
memory 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
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.

3.6.2.2 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.
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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 /

The operation corresponding to the request code is not
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.

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.

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.

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

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

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.

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

01H Invalid command

02H Invalid data address

03H Invalid data value

05H Password error

06H Data frame error

07H
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Code Name Definition
Parameter cannot | The parameter to be modified in the write operation of the
08H be modified in master station cannot be modified during the running of the

running VFD.
A user password is set, and the master station does not
0SH Password provide the password to unlock the system when
protection 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
want to set the function code P15.13 of the VFD to 1.

Command analysis: The parameter address of P15.13 is 0xOFOD. 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.

SO Request code Parameter address Requested data
ByteO Bytel Byte2 Byte3 Byte4 Byte5
0x203 0x02 0x00 0x0D OxOF 0x01 0x00

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

Response
COB-ID code
ByteO Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7
0x183 0x01 0x00 0x00 0x00 0x01 0x00 0x00 0x00
3.6.3 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.
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Table 3-17 Goodrive350 series VFD CWs

Bit Name Value Description
1 Forward running
2 Reverse running
3 Forward jogging
L 4 Reverse jogging
Communication-based
0-7 5 Stop
control command
6 Coast to stop
7 Fault reset
8 Stop jogging
9 Emergency stop
8 Enable write 1 Enable writing (mainly through PKW1 to
PKW4)
00 Motor 1
9-10 Motor group setting
01 Motor 2
1 Enable torque/speed control switchin
11 Control mode switching q. D - g
0 Disable switching
12 Reset power consumption 1 Enable
to zero 0 Disable
. 1 Enable
13 Pre-excitation .
0 Disable
1 Enable
14 DC braking -
0 Disable
15 Heartbeat reference L Enable
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
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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.

CW Setting 1 Setting 2 Setting 3

ByteO Bytel Byte2 Byte3 Byte4 Byte5 Byte6 Byte7

0x303 0x01 0x00 0x00 0x00 0x88 0x13 0x00 0x00
3.6.4 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
SwW 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
In reverse running
Stopped
Faulty
POFF
Ready to run

0-7 Running state

PO~ [WN

8 Bus voltage established
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Bit Name Value Description
0 Not ready to run
Motor 1
9-10 | Motor group feedback
Motor 2

Synchronous motor

11 Motor type feedback
P Asynchronous motor

Overload pre-alarm generated

Overload pre-alarm

12 feedback

No overload pre-alarm generated
Keypad-based control
Terminal-based control

Communication-based control
Reserved
Heartbeat feedback
No heartbeat feedback

13-14 Run/stop mode

O|RP|W|IN|F|O|O|F|O|F |k |O

15 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 to invalid (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.
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aw 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

3.6.5 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

COB-ID ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
Setting 4 Setting 5 Setting 6 Setting 7
0x2100.06 0x2100.07 0x2100.08 0x2100.09

0x400+NODEID

® PDO4 Rx command

Master station -> slave station

COB-ID ByteO | Bytel | Byte2 | Byte3 | Byte4 | Byte5 | Byte6 | Byte7
0x500+NODEID Setting 8 Setting 9 Setting 10 Setting 11
0x2100.0a 0x2100.0b 0x2100.0c 0x2100.0d

® 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.
3.6.6 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
Returned value 4|Returned value 5|Returned value 6 | Returned value 7
0x2000.06 0x2000.07 0x2000.08 0x2000.09

0x380+NODEID

® PDO4 Tx command

Slave station -> master station
-52-



Communication card CANopen communication card

COB-ID Byte0 [Bytel| Byte2 |Byte3 | Byte4 | Byte5 | Byte6 | Byte7
Returned value 8 | Returned value 9 | Returned value 10 | Returned value 11
0x2000.0a 0x2000.0b 0x2000.0c 0x2000.0d

0x480+NODEID

® 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.
3.7 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, SWSs, 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 L
(hexadecimal) [(hexadecimal) permission | length to
Request code
0 (do not use it) RW 2 bytes !
Parameter
1 address (do not RW 2 bytes /
use it)
Requested data

2 (dg not use it) RW 2 bytes !
2100 3 Setting 1 RW 2 bytes | Received PZD2
4 Setting 2 RW 2 bytes | Received PZD3
5 Setting 3 RW 2 bytes | Received PZD4
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
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Index Subindex . Access Data | Corresponding
. . Function .
(hexadecimal) [(hexadecimal) permission | length to
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 /

Table 3-20 Objects with the monitoring function in the manufacturer-defined object dictionary

'“de)f Subindex [N Access Data | Corresponding
(hexadecimal) | (hexadecimal) permission | length to
Response
0 code (do not RO 2 bytes /
use it)
Error code (do
L not use it) RO 2 bytes /
Response
2 data (do not RO 2 bytes /
use it)
Returned Transmitted
3 value 1 RO 2 bytes PZD2
Returned Transmitted
4 value 2 RO 2 bytes PZD3
Returned Transmitted
5 value 3 RO 2 bytes PZD4
2000 6 Returned RO 2 bytes Transmitted
value 4 vt PZD5
Returned Transmitted
! value 5 RO 2 bytes PZD6
Returned Transmitted
8 value 6 RO 2 bytes PZD7
Returned Transmitted
R 2
o value 7 © bytes PZD8
Returned Transmitted
A value 8 RO 2 bytes PZD9
Returned Transmitted
B value 9 RO 2 bytes PZD10
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Inde>$ Subindex TR Access Data | Corresponding
(hexadecimal) | (hexadecimal) permission | length to
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 SW RO 2 bytes /

® 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 Object index  [Subindex Requested data
Byte0 Bytel Byte2 Byte3 Byte4 | Byte5 | Byte6 | Byte7
0x603 0x2B 0x01 0x21 0x00 0x01 0x00 0x00 0x00

Example 2: Assume th

at 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 . . .
Ri
COB-ID code Object index Subindex equested data
ByteO Bytel Byte2 Byte3 Byte4 | Byte5 | Byte6 | Byte7
0x603 0x2B 0x00 0x21 0x03 0x88 0x13 0x00 0x00

transmits the following

SDO command.

Example 3: To read the running state of the VFD whose address is 3, the master station

Request . . A
COB-ID code Object index Subindex Requested data
ByteO Bytel Byte2 Byte3 Byte4 | Byte5 | Byte6 | Byte7
0x603 0x40 0x01 0x20 0x00 0x00 | 0x00 0x00 0x00

If the VFD is running forward, the following

SDO command is returned to the master station.

Request . . A
Object index Subindex Requested data
COB-ID code | q
ByteO Bytel Byte2 Byte3 Byte4 | Byte5 | Byte6 | Byte7
0x583 0x4B 0x01 0x20 0x00 0x01 | 0x01 0x00 0x00
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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
Byte0 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.

Request
COB-ID code
ByteO Bytel Byte2 Byte3 Byte4 | Byte5 | Byte6 | Byte7
0x583 0x4B 0x00 0x20 0x03 0x88 0x13 0x00 0x00

3.8 Baud rate and communication address setting

Object index |Subindex Requested data

3.8.1 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
1 800 k
2 500 k
3 250 k
4 125k
5 100 k
6 50 k

7 20 k

3.8.2 Communication address setting
The CANopen communication address is set through the function parameter P15.01.
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3.8.3 Function codes related to transmitted and received PZD

Table 3-22 Received PZD

Function Default
Word Value range
code value

Received |0-31
P1592 | Pzp2 o nvalid :

P15.03 Received |1: Set frequency (O—Fmax, unit: 0.01 Hz) o
) PzD3 |2: PID reference (0-1000, in which 1000 corresponds to

Received |100.0%)

P15.04 pzD4 |3: PID feedback (0-1000, in which 1000 corresponds to 0
Received |100.0%)
P15.05 | o b5 |4: Torque setting (-3000—+3000, in which 1000 0
Received |corresponds to 100.0% of the rated current of the motor)
P15.06 . ; . ; 0
pzD6 |5: Setting of the upper limit of forward running frequency
Received |(O—Fmax, unit: 0.01 Hz)
P15.07 6: Setting of the upper limit of ing fi 0
PZD7 : g pper limit of reverse running frequency
Received |(0—-Fmax, unit: 0.01 Hz)
P15.08 pzpg |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 pzpg |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
P15.11 pZDI1 (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
pi5.12 | Received |corresponds to 100.0%) 0
PZD12 113: 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

-57-



Communication card

CANopen communication card

Function Word VRl e Default
code value
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
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 Outputvoltage (x1, V) 0
P15.19 | Transmitted PzDg |- Output current (<10, A) 0
P1520 | Transmitted PzD9 |0 Actual output torque (10, %) 0
P1521 | Transmitted PZD10 | - ACtual output power (x10, %) 0
P15.22 Transmitted PZD11 8: Rotating speed of the running (x1, 0
RPM)
9: Linear speed of the running (x1, m/s)
10: Ramp frequency reference
11: Fault code
12: All value (x100, V)
13: Al2 value (x100, V)
14: AI3 value (x100, V)
15: HDIA frequency (x100, kHz)
16: Terminal input state
17: Terminal output state
P15.23 Transmitted PZD12 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
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Function Default
Word Value range
code value

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

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

3.9 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 X3

Program name CANopentest

Location nistrator\Documents\CANopentesty B

PLC type IVC3 -
Default editor | Ladder chart -

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 %

tom setting
Saving Range Plociiipe: Master S Codd
Output Table
Set Time
Input Filter Station Nursber
Input Point O By software By DIP swich
[Advanced Settings
S arial Poit Satonnumber: 10 ey
Priority Level Of Intern
Communication Modul
MDI Config
Ethernet Configuration Macd ke
CANopen Config © By software By DIP switch
Baud rate: 250 Kops
Heart beat interval:  1000f ms

oK Cancel Help

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-TX505.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.

CANopen Config b

| [Wetwark |Mapping [Syabol

P -
=T o) il
= B R T -
e e

:

z

;

5| =

.

=

4

s

T

5

.

%

z

T

=

i

18l -
T — "

Trans Speed 250k ¥ b

SYNC COBD: w50

SYNC cycle panad: 2 ms
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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.

CANopen Config
Netvork| Xappins [Syabol
Staves Avaiable Objects 00

Ao Type [Send v
T e - [gaw
| s 7 one index 006 10 [Trens Ty/inkabit [Event Tin
2| 5040
5 i Receive 31 1 o o
N ol Receive T o o o
5 s Receive F_1603 501 754 o o
‘ e
7 &on
8 n
)
10
1
12 Mapped Objects
13
13 Dot [ Dot
15 + e 7 =

tion
fte fuctd:

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.
PDO o2

Trans Type
() Syncfacydic) (0)

*) Synccydic) (1-240)
() Async(manufacturer spedific) (254)

i

(@ Async{configuration files) (255)

Properties
Tnhibit time(0-65535): 500 =y 100ms
Event tmer(0-65535): 0 S ms

l O ] l Cancel l

Refer to the description of CANopen communication of GD350 VFD, transmitted PDO
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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.

PDO e

Trans Type

") Synclacydic)(0)

) Sync{cydich(1-240)
@ Async{manufacturer spedific) (254)

1

_) Async{configuration files) {255)

Properties
Inhibit time{0-65535): 500 = % 100 ms
Event tmer(0-65535): 0 S

[ OK l [ Cancel l

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.
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PDO EY

Trans Type
() Sync(acydic)(0)
©) Sync{eydlic) (1-240) L
@ Async{manufacturer specific) (254)
() Async{configuration files) (255)

Properties
Inhibit tine(3-65535): 500 2 4 100ms
Event timer(0-65535): a Tms

[ oK ] l Cancel ]

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
() Synclacydic)(0)

@ Syncleydic)(1-240) 1 1% SYNC cydle period
() Async(manufacturer specific) (254)

() Async(configuration files) (255)

Properties
Inhibit tme(0-65535): 0 =y 100ms
Event timer(0-65535}: i “lms

[ ] [ o |

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 Conlig

Hetvork | Napping| Syabol

First D Element of BFM Areas 5000

Raset

EC-T2505
EC-TI508
EC-TI505

C-T1508

1 Receive

1 Receive

Step 6 Set VFD function parameters.

Objects
TFDO_Respend
Cllopen Tead fuctien

return_value?
return_values
retwn valued
return_value1o
return_valuell

CAllopen fuction
Cllopen vrite fuctic
RFDO

set_valuel
set_valueZ

Sizes

16
16
1

Access

%

GenGiobal Var

The parameters are set as follows.

Function code Setting Description
P00.01 2 Start/stop .thro_ugh
communication
P00.02 1 CANopen communication
mode
P00.06 9 Set frequency thrgugh
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 QOutput current
Communication baud rate
P15.27
s 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.

Of which, D5000 is a request code for reading and writing, D5001 is parameter address,
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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 formal|current value new value
1 [pss12 Decimal 1
2 D5513 WORD Decimal 11
3 D5514 WORD Decimal =
4 D5515 WORD Decimal 1
5 D5516 WORD Decimal 264
6 D5000 WORD Decimal
7 D5001 WORD Decimal
8 D5002 WORD Decimal
bJ D5003 WORD Hexadecimal
10 D5004 WORD Decimal
11 D5005 WORD Decimal
12 D500& WORD Decimal
13 D5007 WORD Decimal

3.10 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
P15.27 3 Communication baud rate 250kbps
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2. Open CODESYS V3.5 SP15 Patch 1, click New project, select Templates, and fill in Name
and Location.

] New Project X

Categories Templates

{Jl Libraries F -
{1 Projects = LED
Empty project  HMI project Standard Standard
project project w...

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

Name canopen_test
Location | |C:\Users\Honey\Desktop\canopen _test v]..

3. Select the device and programming language.
Standard Project X

You are about to create a new standard project. This wizard will create the following
i I objects within this project:
- One programmable device as specified below
- A program PLC_PRG in the language specified below
- A cydlic task which calls PLC_PRG
- A reference to the newest version of the Standard library currently installed.

Device INVT AX7X (Shenzhen INVT Electric Co., Ltd.) g

PLC_PRG in | Structured Text (ST) v

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.

-66-



Communication card

CANopen communication card
E

=
Location | System Repository

~| | EditLocations...
(C:\ProgramData\CODESYS\Devices)

Installed device descriptions

String for a fulltext search Vendor: | <All vendors> - Install,
Name Vendor  Version  Description
- ({ Fieldbuses

# Bl Hl devices
# [ rcs

#- @ SoftMotion drives

Close
5. Right click Device (INVT AX7X) in the Devices pane, and choose Add Device
CANbus > Add Device.
@

X
Name  [canbus

Action

® Append device O Update device

string for a fulltext search | vendor | <allvendors> v
Name Vendar Version
= [ Fisldbuses

Description *

35 - Smart Software Solutions GmbH
[ et canous

25150 Needed for al fie
35 - Smart Software Solutons GbH~ 3.5.15.0  CANbus ona net
* ok EtherCAT
B Ethernet Adanter A
>
Groupby category [] Display all versions (for experts only) [7] Display outdated versions
@ wamezcanbus ~
Vendor: 35 -Smart Software Solutions GmbH
Categories: CANbus <=
Version: 3.5.15.0 f
Order Number: -

over the CaNR Y

Append selected device as last child of
Device

L]

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

Add Device Close
6. Right click CANbus in the Devices pane,
CANopen_Manager > Add Device.

and choose Add Device... >
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@ -

X

Name[CANGpen, Panager

Action

@ Appenddevice O Insert device (7 O Updatedevice

string for a fultext search ] vendor | <al vendors> v

Name Vendor Version D A

= %i CANopenManager

35 - Smart Software Solutons GnbH 3,550 <
CANlopen Manager_SIL2 35 - Smart Software Solutons GrmbH  3.5.150  C
@ cANopen Manoger Softhlotion 35 - Smart Software Solutions GmbH  3.5.15.0 T

- € Local Device

[ cancoen Device 35 - Smart Software Solutions GmbH  3.5.15.0 Lo
< >

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

@  wame:CANopen Manager Iy
Vendor: 35 - Smart Software Solutons GmbH
Categories: CaNopenManager
Version:3.5.15.0 =
Order umber: -
Description: CANopen Manager
v
Append selected device as last child of
CANbus
8 (roucen open)

AddDevice ]| Close

7. Right click CANopen_Manager in the Devices pane, and choose Add Device... >
EC-TX505 > Add Device.

@ Add Device x
Name  EC_TXS0%
acten
O dppenddevice () Insert device ©) Update device
Stng for a et sewch Vesdor  cal vendars>
Name Vender
8 o a5C5- 1149343 Softoton Festo AG 8.Co. KG
@ owe-asc5 340 sofsioson Festo A 8.Co. KG
@ o as <5343 _sofsison Festo AG 8.C0. KG
(@ o152 soMoton Metrorex Gt
BT
(@ EcosTEP 250 _Sofwoton [r———
(@ ecovmuo 1142141414 _Sofrmonon st Antebstecn Grt
i oncaecer-..comsen Fasto AG B.o. K6
() mocan 042 Carapen rade_sofsotn O Satem Setron
( mocan 0z Carapen rode _Softoton Encodar 042 Sutes Bettronsa
(3 mocaN Bonighol vecton MOS GebH _SoftMation Bonfghol Vection MDS Grbr

(3 mroCAN Bonighol vectron MDS GebH SoftMotion Encoder  Bonvighol Vection MDS G-

1 Group by category (] Displey allversions (for eents ony) () Disolay outdated versons:

3 mmecnms
Wendor:

Categories: Remote Device
Version: Revisn= 16400000000, FieVerson=1.1, Fle=EC-TXS05.ads

Order tumber: 0
Description: Imported from EC-TXS05.eds

Append selected device as last chid of
CANopen_Manager
@ (rou can select ancthertage mode

Ravigator while this window is opea.)

o ] oo
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After devices are added completely, the interface is shown as follows.

H

= [ Device VT AX7X)
= 80 pLcLoge

[8) pLc_PrG (PRG)
= @ Task Configuration
= & MainTask
&) pLc_PRG
3 HIGH_PULSE_IO
= (@ canbus (CANbuS)
= (@ |canopen_Manager (CANopen_Manager
(@ ec_mxs0s (EC-TX505)
3 SoftMotion General Axis Pool

8. Double click CANbus in the Devices pane to set the baud rate of the network.

Devices ~ & x| @ canbus x| @ ec s
= ) conpen st
& @ Devee GWTAXRG General —
= Bl e
& O s e Network CAN
(9 Ly Mansger | CANbus IEC Objects Baudrate (bit/s)
[8) pic_pro PrG)
= @ Tosk Configuraton I o
S ik I Information
8) e rre
2 HIGH PULSE_JO
s

@ ec_xsos e c0s)
2 SoftMotion General Axis Pool

9. Double click EC_TX505 in the Devices pane to set the node ID of the slave station.

B x| @ owes @ e x

= 0 anopen et g
(@ vevke @t AX7) cenert General
s aﬂ»omox f0e nocew [ B CANopen
D ixery Mansger 00s O Ensble opertsetings
[8) rLc_prG PRG) (O Enable SYNC produding
= @ Tes configuraton =3
= & HonTask J— Guarding
A pcrrc Emergency (EMCY) TIME
2 o U JO CaNopen IEC Obgects Chacks Sty
= @ e (canens)
= (@ caropen pansger (cANGpen Manager) | S
N 8 e ecmsos) wormston
Softhoton General Axi Pocl

10. Double click PDOs in the above figure, and double click PDO mapping to set the PDO as
shown in the following figure.
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3 weus 4 ec_xsos x

Genenal

CANopen 1/0 Mapping
CANopen IEC Objects
Satus

Information

Receive PDOs (Master => Slave)
o AGIPDO o Add Magping £ Edt X Delete 4 Move lp

Transmit PDOs (Slave > Master)
o AKPOO_ o Add Mapping 4" Edt_ X Delete 4 Mo

Name Object 8it length Name

v 16#1400: Receive PDO1 p 168201 ($NODEID+16 48 61
cead or write 1682 1 | canopenresp
CaNopen fuction 1622 1 CaNopen readfuction
CANopen write fuction 16821 1 emorresp 1652000:16202

¥ 16#1401: Receive PDO2 p 168301 ($NODEID+16 64 | 1681801: Transmit POO2 168281 ($HODEIDS1
Operation Command 1622101:16200 % Operation Statusword 1622001:16200
set_valuel 1622100:16203 16
set_value2 1622 5
set_valued 1632100:16205 1 1622000:16205

¥ 16#1402: Receive PDO3 p 16#401 (SNODEID+16 64 16#381 ($NODEID+)
set_values 221 16 162

¥ 16#1403: Receive PDO4 p 168501 ($NODEID+16

PDO Properties

COBID

DEID+16# 180

162481 ($NODEID+1

= 162181 (385)

300

Inhibit time (x 100ps)
Transmissiontype
Number of syncs 1

Event time (x 1ms) 1000

@ Process by CANopenManager

:%|

asynchronous - device profile spedfic (Type 255)

=

Cancel

11. Double click CANopen I/O Mapping and select Enabled 2 (always in bus cycle task).
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e iter Show all = s e F for 10 Cha GatoIn
o Varisble Mapping Channel Address Type  Unit  Description
% reat or wine wQwz T
5008 e ‘Catiogen fucten wowzs  umT
< Cobiopen wrte fucton %Quiz4 LINT
= % CosatenCommend  %WQWi25  LNT
# "9 set_vale 1 WQE UINT
=" set_vakie2 WL LINT.
CaNopen [EC Objects %% set_valied WQWZ  UINT
-y set_vaed w2 T
s % set_vabes wwn Nt
S — % et vabues wQual T
" set a7 wqws2 Ut
=" set_vabies WU UINT
% et vakues Qw34 T
L set_valie10 wQuss Ut
=" set vabell WX UINT
= Cablapen rep wwz T
% Cblopen read fuction  %IW3  LINT
-w o resp wwa T
=% Cperabon Statusword  WIWS  LNT

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

12. Double click Device (INVT AX7X) in the Devices pane, choose Scan Network..., and
choose the PLC.

oevies 8 x| Goves |@ecows @ oowe x
Communicaton setgs | T .
sopliatons

| o g

= (@ To Confiuraton | e 0 Y
e I - Gatear
B merme ooy ] cescor-Faors -
3 MotALE IO | PLcsetige P adden
Tocahon
| Pl
55
@ ec_msos ey | vremsmsren
2 Softoton Genera Avs Post
| srmseiniares
ce x
Select the network path to the controller:
= o Gateway-1(scanning...) Device Name:  ~ Scan Network
* [@ m71-C-1608F [0301.600A] [FTRERTED
Device Address:
0301.B00A
Block driver:
ue
INumber of
channels:
s
'Serial number:
07E 11300860
Target 10:
16310003 -

Cancel
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13. Click the Compile icon in the toolbar.

Tools Window Help

Application [Device: PLC Logic] -~ &8 ©F , » %

Make sure that there is no error.

‘ Messages -Total 0 error(s), 0 warning(s), 0 message(s)

Build -| © 0 error(s) |@® 0 warning(s) | @ 0 message(s) | % %

Description L Brofect Object
——— Build started: Application: Device. Applcation ——
Typify code...

Compile complete -0 errors, 0 warnings

14. Click the Login icon.

Tools  Window Help
g 3

Application [Device: PLC Logic] 'E oy m X

Click Yes.

there is no matching compile information, this existing application needs to be

@ Warning: An application ‘Application’is currently in RUN mode on the PLC, As
replaced.

Click 'Yes' to download the latest code or 'No' to abort.

Ne Details...

15. Click the Run icon.

Tools  Window Help

Application [Device: PLC Logic] - % O D X

The normal operation of the device is shown as follows.

Devices v 3 x
= 2 conpen_test =
- (3 Dewice fcomected] @NT AXX) (
= 80 ACLoge
- £ Application [run] |
) Lbrary Manager
(E] PLC_PRG (PRG)
= (@8 Task configuration
= O ManTask
&) mcpre
B HIGH PULSE IO
=G () canous (canbus)
= 53 canopen_Manager (CANopen_Manager)
(@ Ec_mxsos (ec-Txs05) |
2 SoftMotion General Axis Pool
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16. Open CANopen I/O Mapping in the EC_TX505 page, modify the parameters of the VFD,
and view the status of the VFD.

@ cewe | @ e os0s x

‘ Genent find Fiter_ Show ol o to Instance

= Voibie ] prrmg s Uk Desciption

1 L Operaton Command wwas et o

| s iy ket s wr o
. set_vauel wwz  wa fo

[0 o Pl

CANopen /O Mapping. [ Lo
L war o

(CANopen IEC Objects. % wa o

1 Ll we o

= b ol 4

| romen i wa o
Ll wa Jo
% wer Jo
v uwer o
Ll wr o
‘Y wr o
- unt  [1se4s
[ Sl e o
-9 wr o
- war o
v war o

Aways updatevarisbles  Enatid 1 ise
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Chapter 4 BACnet MSTP communication card

4.1 Overview

As a BACnet slave, it can realize operations such as the reading and writing of VFD process
data and function codes, reading of VFD status words, and writing of VFD control words. The
application layer supports setting 32 analog value objects and supports host controllers such
as Yet Another BACnet Explorer (YABE) and PLC controller.

4.2 Features

In market demand, BACnet MS/TP is a data communication protocol used primarily in the
building automation and HVAC (heating, ventilation and air conditioning) industries. The
protocol supports devices such as fans, pumps and ventilation units to establish
communication with PLCs. This facilitates a high level of automation in buildings.

The physical transmission medium for the bus is twisted pair (RS485 compliant), two-wire
cable or fiber optic cable. The baud rate ranges from 9.6 kbit/s to 115.2 kbit/s. The maximum
length of the bus cable is in the range of 100 m to 1200 m, depending on the selected
transmission rate. A maximum of 31 nodes can be connected to the same network segment
when repeaters are not used, while the number of nodes connected to the network (including
repeaters and master nodes) can be increased to 127 when repeaters are used.

Table 4-1 BACnet MSTP card technical specifications

Category Specifications

®  Supports the BACnet protocol and BACnet MSTP devices.

® Provides one BACnet MSTP port and supports half-duplex
operations of 115.2kbps.

® Supports the line, star, and daisy chain connection network

topologies, with the number of slave nodes up to 31.

Supports timeout detection.

Single-property reading service

Multi-property reading service

Single-property writing service

Multi-property writing service

I-Am service

I-Have service

Device communication control service

Device re-initialization service

Supports the setting of 32 analog objects.

Supports the reading and writing of VFD process data and

function codes, reading of VFD status words, and writing of

VFD control words.

Feature

Main

functions .
Service

Function
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Category Specifications
®  Supports host controllers such as YABE and PLC.
Power voltage of 24V, current of 200mA, and maximum power of

Input power 2.8W

Installation GD350 option, inserted to the slot
method
Running

environment |-10 — +50 °C
Others | temperature
Storage

-20 — +60 °C
temperature
Relative .
04H—950,
humidity 5%-95% (No condensation)
Distance Up to 100 m (cable of shielded twisted pair or with magnetic ring)

from the controller

4.3 Electrical wiring
1. Node selection

A node address is the unique address of a device on the bus, and the address number of a
node is set by the function code P15.01.

2. Bus terminator

Each segment has a bus terminator at the head and at the tail to ensure error-free operation.
The switches on the PCB are used to switch on the bus terminators, which prevent signal
reflection at the bus cable end. If the communication card is the last or first module in the
network, the bus terminator must be set to ON. When a D-sub connector with a built-in
terminator is used, the communication card terminator must be disconnected.

Table 4-2 RS485 hardware specifications

Item Description
Number of ports 1
Isolation 1.5kV electrical isolation
Standard TIA/EIA-485

Communication

speed and duplex 0.96k-115.2k baud (protocol depended), half-duplex

Connector type Swappable, 3-bits, screw-type wiring board
Cable type Cable of shielded twisted pair or with magnetic ring
Cable length 100 m
Topology Line, star, and daisy chain connection
Unit load 1/8
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4.4 Terminal wiring

4.4.1 DS-P-1004 control terminal layout

Table 4-3 BACnet MSTP card terminal layout

485+

485-

PGND

PE

4.4.2 DS-P-1004 control terminal functions

Table 4-4 BACnet MSTP card terminal functions

Signal Port Terminal function description
485+ Positive differential signal
RS-485 - - —
485- Negative differential signal
PGND / Signal ground
PE / Earth
Table 4-5 Indicator functions
Indicator | Definition Function
On: The expansion card is establishing a connection with the
control board.
LEDL Status  |Blinking periodically: The expansion card is properly connected to
indicator |the control board (the period is 1s, on for 0.5s, and off for the other
0.5s).
Off: The expansion card is disconnected from the control board.
off Not powered or in [Not powered or in fault
fault state state
Run Blinking Online. Waiting to
- periodically (on-off | receive BACnet |Waiting to receive data
LED2 indicator .
at a 0.5s interval) data frames
(Green) BACnet
'e ) Received BACnet data
On communication
frames
state
Off No fault No fault
Blinking
Fault periodically (on-off Duplicate address. The
LED3 indicator at a 0.5s interval Faulty VFD keypad reports
(Red) for twice and 2s E-bAC.
off)
Blinking Faulty No BACnet data frames
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Indicator | Definition

Function

periodically (on-off
at a 0.5s interval
for three times and
2s off)

received in specified time.
(Timeout detection must be
enabled, that s, the
timeout time cannot be 0).
The VFD keypad reports
E-bAC.

Power

LED4 -
indicator

It is on once the control board feeds power to the communication

card.

485TX
indicator
(Green)

LED5

Off

No transmission

The device does not
transmit data on the RS485
network.

Blinking

Transmitting

The device is transmitting
data on the RS485
network.

Transmitting

The device is transmitting
data fast on the RS485
network.

485RX
indicator
(Green)

LED6

Off

No receiving

The device does not
receive data on the RS485
network.

Blinking

Receiving

The device is
data on the
network.

receiving
RS485

Receiving

The device is receiving
data fast on the RS485
network.

4.5 Connecting the BACnet MSTP card to the PLC
4.5.1 Bus communication networking
4.5.1.1 Communication packet structure

The communication data frame structure (PKW+PZD) of BACnet MSTP is similar to that of
PROFINET. See the following figure.
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Parameter Process data
_ Parar N (PZD) ——
identification (PKW) | Fixed 1 Free allocation
zone 1
| | | [N R
| | | CW |PZD2| PZD3 | | PZD12
PKW1 3 PKW2 3PKW3 3 PKW4 | g }PZDZE pZDgi i PZD12
|

4.5.1.2 Networking topology

The BACnet MSTP communication card adopts standard 4-pin terminal interface, which can

be used in line network topology, star network topology and daisy

chain topology, and its

electrical wiring diagram is shown in the following. BACnet MSTP cards form a communication
network with the PLC by inserting a BACnet MSTP communication card into each unit.

e OO OK

PE [
[ [ 1 ]
o v} P Py o X
Shielded cable | 3 @ 2| |® & @ oL
§8 "88 g 3
g @ q O
EC-TX507 EC-TX507 EC-TX507|

Due to the constraints, the connection method currently used is to

120Q) terminal
resistor

add the BACnet MSTP

protocol conversion gateway between the PLC and the communication card. See the following

figure.
TCPIP
WOGO_750- BACnet MSTP protocol
830_PLC conversion gateway
485
SPI
VED BACnet MSTP

communication card

The BACnet MSTP networking commissioning flowchart is as follows.
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Ensure the electrical connection is correct and secure.

l

Power on.
The panel data display is proper.

|

Rectifier: P00.14=1

Restore to factory settings. " |nverter P00.18=1
!
Set the command channel. f—————————% Group P00
l
Set the MSTP slave node address. > Flknevce}if[ieerv:: gr'grs 51252
|
Set PZD sending and receiving options. i Rectifier: Group P22

Inverter: Group P15

]

Perform configuration on the host controller.

]

Download and run the PLC user program.

Stop

4.5.2 Configuring the BACnet MSTP protocol conversion gateway on the Sunfull PLC

1. Open X2BACnet, select the New Driver option in the menu bar of the host controller
configuration interface, as shown below.
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2.

T e - Dornot - o o
File [EGit) View Tools BACnet Server Web Server Goteway Help

8} New Driver. CEIIEEE Y 1

[ | e Im 1D [Register Type | Register . | DataType | Value [o

Ne: e, cul+D
New Group..
Mew

cut cHls
Copy culsc
Capy Tag Mame

Paste Cul+v

Delate Del

Monitor

GatoWiay 192.168.1.88 Total Hems) [Vahd ltems:1024

13564885340 suppar

In the displayed window, select BACnetMSTPL1. (For every COM port that is enabled
to collect MSTP, an MSTP drive needs to be created. If two buses are used and there
are COM1 and COM2, you can create BACnetMSTP1 and BACnetMSTP2 to

correspond

to COM1 and COM2. Create BACNnetMSTP1,

BACnetMSTP2,

BACnetMSTP3 and BACnetMSTP4 in total to correspond to 4 COM ports, as shown in

the following figure.

6 X28ACnet - Demoazb

DS @A @ B X

file Edit View Jook BACnetServer Web Server Gateway Help

o> u R

wn

Item ID

Fogiie Tpe

| T T

Oriver Braperties

Drivar Lizt

[BACne USTEL -

After drives are added, choose to create channels. As serial communication, the

default BACnet MSTP channel

serial

port

is COM1, and the other default

communication parameters are as follows: 38400bps baud rate, 8 data bits, 1 stop bit,
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no parity bit, 50ms timeout time (the timeout time does not need to be modified in most
cases), and master node MAC address of 127, which is not recommended to modify.
See the following figure.

Serial Port Communication Configuration @

Channel Hame
|cz

Communi cation Farameters

m +]  Baud Rate:[3mamm -]
Data Bits: [§ v  Step Bits: |t 7]

Parity' [Fone ] Flow Control: [Nene 7]
Response Timeout: [0 ms Sewree TD:[127

Fort

Cane

L

After the channel is created, choose New Device, set the device properties in the
pop-up dialog box, including the device ID. You can query which devices are online on
the bus through BACnetScan automatic scanning. The request frame interval (Delay
Between Polls) is 50 milliseconds. See following figure.

r - )
Device Properties v @

Wame: [Devieel

Dewiee ID: T
Delay Between Folls: 50 ms
Delay After Write: 55 ws

Bulk Transfer
Analasg hdjscent Span [0
Analaog Max Span: [16
Binary Adjacent [0

Binary Max Span: 2

0K Cancel |
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3. Choose Scan Tags to scan the device for all tags. See the following figure.
85 X2EACnee - MSTRa2E S W T r—r
e 90 Vew oo PGttt Sy

DFH BN @F tReX & -0 20
=@ T [(nemio Register Type | megier — | Damtype | vale | Qualty | Timeswp | BAChet Objer 1.
A Chanez
apTre
prr—
N e
Epan Exce.
mpor XL
™ ik
comn ae
e o

Explore 10

e Time: =
Oxunm  wsa Open Froject TUBETERENBACres MET-F 2.
Oz s fronip i ore30

@ 20225523 142948 Open Preject TUsersAdminiaratea De skiog|\MS...

Menisar Wideiamete GateWay 19315168 Total hamash Vol iamel 034

X2BACnet connects to the BACnet MSTP card through RS485. Add all scanned
records, and save the project. See the following figure.

e 140 Yo Loh Sacnmsere et

=3
1@ Ihex b -8 paY

i bt 1| it e | U

4. The PC port connects to port 2 of the protocol gateway 192.168.1.88. COM2 connects
to the RS485 port of the BACnet MSTP card. Set the PC port properties. See the
following figure.

Open the X2BACnet host controller and import the saved project.
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1. Port 1

2. Port2

3. AC/DC power 24V

4. Fully electrical isolated 4-channel RS485 port
5. LED communication indicators

Intornet Protocal Version 4 (TCP/IPva) Properties 21

md'

[P settrgs assgred your network supports
thia capadilty. Omarikse, yoru naed to ask yeur notwork adminitrator
for the appropriste [P settngs,

" Obitain an T address automatically
~& Use the folowing 17 address:

[P address:

Submet mask: 54. 0
Defeult gat=way: 89 . 187.1%4. 2
(oo

e DN

@ Use the folowing DNS sarver addreases:
Preforred DNS server: 87 .23%.197 .113

Alternate DNS server: 87 . 235,196 . 214

[ validate sethngs upon et

o ] con |

click ¥ 1o upload the project to the gateway. Enter the user name and password in
the pop-up dialog box. The user name is fixed to admin, and the password is fixed to
admin123456. Then you can set the system parameters related to the gateway. See

the following figure.
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([mmnass- e =& =

= Server crver Gateway_telp

Dhﬂ'liu.lf %‘l‘xh'l‘knﬁl

| [5 @ Medburry e 1D Regimer Type | Regimer .| DotaType | vale |
A Cacet 3

| [bortor ModeRemote GateWay 192368168 IVotal Bemsi) Vahd Hem=1023 wrw.opamariarcom 13564888320 supger

You can choose the monitoring mode under Monitor Mode in the toolbar, or double
click Monitor Mode in the bottom status bar to switch the mode. To use gateway
monitoring, you need to switch the monitoring mode to gateway mode. Configure the
project in X2BACnet and upload it to the hardware gateway to realize the protocol
conversion function through the hardware gateway. Click B to start monitoring on
the X2BACnet software to monitor the communication status of the hardware gateway
simultaneously. See the following figure.

"
e e Yow Joch SACeetSemer Weeb e Cetewsy e
DSU W do@E XREXlr s RAY

The configuration is completed.
4.5.3 Configuring WOGO 750-830 PLC

Connect the PLC to your PC with a network cable. Set your PC IP address (such as
192.168.1.250) on your network. Connect the PLC to the PC USB port with a burn-in cable for
setting the PLC IP address (such as 192.168.1.1)
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4.5.3.1 Configuring the PLC (750-830) IP address through the WAGO Ethernet Settings

1. Open the WAGO Ethernet Settings software, click on Settings in the upper right corner,
and then choose Communication, as shown in the following figure.

15 WAGO Ethernet Settings

@ WAGO Ethernet Settings
2 Version 5.1.2

750-830, WAGO BACnet/IP-

TCP/IP | Network ion | Date and Time | MODBUS [ SNTP [ sta

Ttem Number  750-830

Description  WAG BACnet/IP-FBC

SWNersion  04,03,12(00)

W Version g

FWL Version  FK VOL.00.01 IDX-02

Serial Number  §4201403041130116-05227454PFC| 0030DEQSG1EF
MAC address  Q0BODEOSS1EF

TP address 192,168, 1. 1 (Static Configuration)

Reacy (< com: 15200, 5,1

2. Select Serial Ports from the Connection drop-down list box, select the corresponding
port number from the Port drop-down list box, and select the corresponding serial port
number (which can be viewed in by choosing Device Manager > Ports on your PC),
as shown in the following figure.

35 WAGO Ethernet Settings

Tdeatification hros. [
Ites Nof |
Descrip |
S¥ Vers| |
W Vers [
FWL Ver, |

|

Serial |

|

e adel |

pmperrd Tmeout (s): Restart-Timeout (s}: |

0 10 |

Ready < COM?: 19200, E. 8, 1 |
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3.

4.,

Click Identify, and wait for a while. If the PC and PLC are connected properly, the area
in the red box as shown in the following figure will appear, showing information such as
the PLC hardware and software versions, MAC address, and IP address. If the content
in the red box area indicates that the connection has failed, check whether the
connection between the PC and PLC is normal, as shown in the following figure.

i WAGO Ethernet Settings —
L waco

A h W€ s [N

Exit | ldentify  ¥rite | festart  Defuslt | Forma  Exeact | Setings
Tdentification | TCP/IP | Netwark Identitication | Date and Tise | MODBUS | SNIP | Status

Trem Namber 750430

Description  WAGO BACmet/1IP-FBC

S Versioe 04,00, 12(04)

B Version  gp

FIL Versicn PR V01.00.01 TON-02

Serial Nusher 5001403041301 16-052274S4PFC OUJODEDSE 1B

MAC address 0030DESS LBF

TP address 192. 168, 1.1 {Statie Configuration)

Resdy S cowr 1sm,£,8, 1

Click TCP/IP and set the PLC IP address in red box @), and ensure the PC IP address
and the PLC IP address are in the same network segment. Then click Write to write
the set IP address to the PLC. See the following figure.

" WAGO Ethernet Settings E==jEcn
% WAGO Ethernet Settings w
: Version 5.1.2 A__ _E n,,..
12 8o 5 oS
toentity | ive | | Bemeare  Defwde | Forme  Breroct | Sestines

Exit

750-830, WAGO BACnet/IP-FBC

| Innnuﬂuun“o.rk Identification | Date and Time | MODBUS | SNTP | Status|

Actual 1P adiross Sottings
‘ 192 . 168 . 1 . _)‘ @ Get automatically from
Static Contdmuration 8 Use the Folloving addresses:
IP-Address: 192 . 168 . 1 . 1
@ Subnet ask: 265 . 265 . 265 . 0
Gatewny: 0 . 0 . 0 .0
Erefered DNS-Server: 0 . 0 . 0 . 0
Alternatigo DNS-Server: 0 . 0 . 0 . 0
Ready || 9. comr: 1900, , 8,1
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5. After the writing is successful, open CoDeSys V2.3.
A. Use CoDeSys V2.3 to configure the PLC.
CoDeSys V2.3 has the same functions with WAGO-10-PRO V2.3.

a) Open the CoDeSys software, click File-New to create a new document. The
following window is displayed. Select the PLC model WAGO_750-830 from the
drop-down list box, and click OK. See the following figure.

b) Click the General tab, choose Load boot project automatically, and click OK.
See the following figure.

Configuration: [ WAGD_750830 |

Targe! Platform | Memery Layout  General | Network functionaliy | Visuslzatio |

1¢0-Config
¥ Configuizble I Dowrload as file

¥ No address check

T aceference

¥ Support presmptive multtasking ™ Dowrload symbol file

™ Single task in mut4asking I Symbol corfia from IN| fie
I Byte addressing mode. [¥ PLC Browssr

[V Trace I Sothction
I~ Orline Change ™ Cycle independent forcing I~ save

Defaut | [i3 Cancel |

c) Create a POU program. Since the PLC must contain a PLC_PRG program, and
keep the default settings and click OK. See the following figure.
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New POU (=l

Name of the new POLL: oK
Type of POU Language of the POL Cancel
(¥ Program oL
" Function Block LD
" Function " FBD

Fetun Type: " SFC

fooL ||| &t

" CFC

Delete Dol

Comment: [BACa0e

d) Configure the PLC hardware. Select PLC Configuration from the Resource
drop-down list box. At the right, choose Hardware configuration, right-click
K-Bus, and choose Edit. See the following figure.

) CoDeSys - 11pra - [PLC Configuration]

il Fle Edit Project Insert Extras Online Window Help

e Bl

5 gurion 7

v @[ e oo T
20 vy BACret,D1_easyib 6.8.10 11255 Fletdbys waniabies [Fx]
B0 ey Standaed i 212,10 20:48.34 globe vaniables FiY

B0 ey SYSLIBCALLBACK LIG 21210 204 55 Modbiss -Mas siFIX]

| 2 b cxranaten

[ gwa;mmo'

L& W e Hansg

2 Woikspace

. D |l | [oximpsorary c-rog

Fou 2 0 [ v [ ] | [« =
e)

Click the Input/Output tab in the Configuration dialog box. Click the

L, iconin

the toolbar to scan the devices on the PLC hardware bus. When the scan is
completed, the devices in red box @ will appear. Click on any device. The
corresponding device address, data type and function description will appear in
the right window. Select PLC, PLC from Pl Assignment in the Pl allocation tab,
indicating the PLC controlled 10 devices. If other types are selected, the 10
devices are communication controlled. See the following figure.
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T60-5999/500-002 — 2 BO Gemeric

P ltem Busber [ Coment || Fome Aodrs Trpe  Coment
@[ T e 2 G T o
D| 2 meo-omeao-cez 301 Ganeric sl B

[T

# Configuration

Tnput / Output | PL allocation | (T)

FHIBAY 4

Pos. Item Number Description PI Assignnent _Comsent
1 750-9999/500-002 200 Generic (PLCPLC v
2 750-9999/400-002 2 DI Generic

[BACNet, BACnet

Modbus RTU, Nodbus RTU @
Modbus TCP/UDP, Modbus TCP/UDP

PLC, PLC

If no device is scanned, check the following:
® Whether the PLC is properly powered.

® Whether the PLC and PC are connected properly and are in the same network
segment.

f)  Configure tasks.

Create a task.
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% CoDeSys - Temp.pro - [Task configuratian]
T fle Edit Project Jnsert Extras Oniine Window Help

FEL % ®
|5 |@#Task condguration -
o]
Copy
1 [ Al comguiaion Delete
[ Tre—— Set Debug Task
e

- LT —
|~ EIPLC Corbpraion
2 arviog Tacs

Tt Soings

Set the circular interval to 30ms and append a program. See the following figure.

“
& [ Task configuration e —
# System events [
Hencaak NewTask ]
Insert Task
‘Append Program Cal | (2) e
cut Ctriex
Copy crl+C
i
Paste [ ek
Delete Del [Hbvevent
Set Debug Task by external event
Enable / disable task
T g 200ms) |[T#30ms —F
— - | [ wetchdog
K™ ’

Select and add the program PLC_PRG. See the following figure.

- [ Task configuration

= Program Call |
# Systemevents ||

B-Gnewtask | poganca L1
B i

Input assistant

Lser defined Programs

g) Import the BACnet library file.

Copy all files from 00_Libraries_BA to the Building folder in the CoDeSys

installation directory, for example, C:\Program Files\WAGO Software\CoDeSys
V2.3\Targets\WAGO\Libraries\Building.

After the copy is complete, choose Library Manager in the Resource tab in the

CoDeSys main interface. Right-click on the blank area marked as ®), and choose

Additional Library, choose Building > BACnet_01_easy.lib, and click Open. See
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the following figure.

% CaDesys - Temp.pro*

0 fle Edt Project Insert Egtras Qnine Window Lelp

Bl S| DI AR » [

T Remces
-3 Global Varisbies

@ Vaisie, Corfiuasion VAR_CONFIS)
-0 R Sandd 0 21210 2048 4, bl

‘Standardib 2.12.10 20:46:34
[SYSLIBCALLBACK LIB 2.12.10 20:48:32

@

nenFE

B ity SYSLIBCALLBACK.LIB 21210 20,48

B

T E——
B, Watchr i Recos Manager

FEH D

[ BACnet 01 easylib_

BAChetAccess it
Bulding commonlts

Buildiog

2013/5/14 1520

2012/7/10 17:2¢ =~
Wﬁj () I
[Cotesye Librars (v 100 =l am

C\Frogiom Fles\WAGD Sofwereh CeDeSys V2 311 =

132 Waikspace TREN
xARUm:
CD Litmary direcion:

5] POU ™5 Dot | Vimte || £ e m

Create PLC programs.

This section describes how to write a simple application program, using the ST
structured language for programming. The program achieves the following
functions: If the VFD frequency is set to 5Hz, when the 10.0 terminal input of the
digital input module 750-400 is high, the VFD runs forward; when the terminal

input is low, the VFD decelerates to

stop. (The VFD frequency is given by BACnet

communication, the control mode is communication, and VFD received PZD2 is

the set frequency.)

Variable declaration is in red box (D, and the main program is in red box @. The
format of data variable declaration is in the format of Variable name: Data type of

variable.

® CoDeSys - Temp.pro* - [PLC_PRG (PRG-ST)]

® file Edit Project Insert Extras Online Window Help

EECEEEEE e az.iwmj

[000{PROGRAM PLC_PRG
VAR

CONTROL_WORD

PZD_SEND2 BACNET_ANALOG_VALUE;
DI_1 AT%IX0.0 BOOL;
0dEND VAR

:BACNET_ANALOG_VALUE;

[o0o3
[ooo4

|oooglEND_IF
[ooo7

|0001|PZD_SEND2 Present \alue := 500;
FDI_1=1THEN

[CONTROL_WORD Present Value = 1;
ELSFDI_1=
0ECONTROL_WORD Present Value = 8;

0 THEN

@

Description of the content in red box
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CONTROL_WORD is VFD control word; PZD_SEND2 is the given PZD of VFD,
DI_1 is the channel 0 of digital input module, and %IX0.0 is the address of
channel 0 of digital output module.

BACNET_ANALOG_VALUE is a data type of BACnet communication, which is
defined in the library file BACnet_01_easy.lib.

PROGRAM PLC PRG

VAR
CONTROL_WORD :BACNET ANALOG_VALUE ;
PZD_SEND2 :BACNET ANALOG VALUE;
DI_1 AT$IX0.0 :BOOL;
END_VAR

Description of the content in red box @):

PZD_SEND2: Several properties of this object can follow at the right of the
decimal point.

Present_Value indicates the current value.

PZD SENDZ. := 500:

IFDI1=1TF

CONTROL W ©

ELSIFDI_1= @ Out Of Senvice

CONTROL W @ Present Value  §

END_IF B2 Priority Array
"2 Status_Flags

The syntax ":=" is the assignment symbol.
PZD SENDZ2.Present_Value := 500;

IF DI 1 = 1 THEN

CONTROL WORD.Present Value := 1;
ELSIF DI_1 = 0 THEN
CONTROL_WORD.Present_Value := 8;
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END IF

After the program is completed, press F11 to compile the project and proceed to
the next step if there are no errors.

Note: After the program is completed, the PLC does not control the VFD directly,
and you need to map the defined variables to the VFD variable table through
WAGO BACnet configurator. Next, you need to generate the SYM_XML
variable table and import it into the WAGO BACnet configurator.

C. Configure the symbol file.

In the main interface, choose Project > Options from the menu bar. In the pop-up
Options dialog box, select Dump XML Symbol table, and click Configura
symbol file. In the pop-up Set object attributes dialog box, select all, as shown

in red box @, and select the two items shown in red box . See the following
figures.

% CoDeSys - 11.pro* - [Task configuration]
5 File Edil-! Insert Extras Online Window Help
| E’;El 1 D Build F11

I Rebuild all buration

Clean all

(0 Global Load download information... F;:\‘EHB

5[] lbrary B4 o

, | PLC_PRG():

Project database b

® Translate into other languages »

o p—

B
B
B0 lbrary 5 Object
B

Document...
Export...
Import...

Siemens Import

32 workspl

Merge...
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a)

Feogras -

— # Slem avents =
8- PLC_PRG Frogan| §
@ pic paas - =
Options Cancel
Categayy
oot Sovs @
User Informaticn I Dump spmibol eniies
oo 2 2550 gobal vaiabies
(SR iy SvSLIBCALLBACK 204832 global vsishld

7 Expt vatabls of st

W Export dala anlies. @
T Expont siruchas companares

{ ’ I Expcst kg setise

T~ ‘wiite accees

After the setup, when the POU program is completed and the PLC is in login state,
the file xxx.sys_xml (xxx is the project name) will be generated automatically and
saved in the created project folder.

The SYS_XML file contains all variables in the project and can be imported directly
into the WAGO BACnet configurator to configure the properties of each variable or
object. This file is essential for the subsequent use of the PLC.

Note:

® |f the system prompts that there is no relevant file locally during the generation
process, you need to check whether the project built in CoDySys has been
saved.

o |f there are no variables declared in the POU program in the generated variable
table, you need to check whether you have followed the steps in e) strictly.

® The XML file is generated only during the first PLC login. If the POU program
has not changed, the XML file will not be regenerated subsequently, even if you
log in again.

Download the program to the PLC to generate the SYM_XML file.

Choose Online > Communication Parameters. See the following figure.
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® CobeSys - (Untited)*
Fle Edit Project Insert Extas

BleE] D@ s
&hc

0001|PR

Login
Logout

=]
- £] PLC_PRG PRG) Download

0001]

Toggle Breakpoint
8reakpoint Dislog
Step over

Step in

Single Cycle

Write Values

Force Values
Release Force
Write/Force-Dialog
Show Call Stack
Display Flow Control

Simulation Mode

,— Communication Parameters__| @

AteF8
Crief

(3

ShifteF8

F10
8
CuleFs

CrisF7

Shifts
CirleShifteF7

b) Inthe Communication Parameters window, click the NEW button. Select Tcp/lp

(3S Tcp/lp driver) in the new pop-up window, and then click

following figure.

Communication Parameters

~Cl

OK. See the

=]

= locathost' via Top/lp | |
Ethernet TCRAP

OK

OFC Cliert standar | Name [ Value

Cancel

[ Comment

OPC Client standan

‘Communication Parameters: New Channel

| New |

Name I‘Iuca\husl' via Top/lp_

Device

®

Name [ Infa

OPC Client WiAlG0 OPC client driver
PL Clien WAGN OPC client dive

35 Tep/lp driver

Tep/lplLevel2) 35 Topdip level 2 diiver

Ethemet_TCP_IP  WAGD Ethemet TCPAP driver

Remove

Gateway
Update

=)
0K I
Cancel

c) Select the newly created channel in the Communication Parameters window,
and then fill in the PLC IP address in the Value column next to Address, and click

OK. See the following figure.
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d)

a)

b)

Communication Parameters ==
Channels @

& Tocabhost via Top/lp  [Topdip [
Ethemet TCR/P
OFC Client standan | Name Value | Comment
2 Address TZTEG.. £ addiess or hostame

Port W (3) I
@ Motorola byteorder No 4
Remove

Gateway
Update

Cancel

ol m G

Choose Online > Login on the menu bar. The software will compile the project
and generate the SYM_XML file, which is located in the root directory of the
project. After that, choose Create boot project to import the program file into the
PLC, so that the PLC can run independently even if the PLC is disconnected from
the PC. See the following figure.

Cabesys - Temp pro” - (PLC_PRG (PRG-STII
® Fle Edi Project Insers Extras (Oning] Window Help

Disie| DSADSBIE e © e

Display Flow Cont

Simuston Mode
Communication Parameters.

Configure the PLC through the WAGO BACnet configurator.
Set the IP addresses of the PLC, PC, VFD and other slave stations, which are
required to be in the same network segment, and connect each node through the
network cable.
Open the WAGO BAChet configurator and it will automatically scan the devices
on the bus. Alternatively, scan manually by right-clicking on Device Pools-Scan
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c)

and choosing Scan. See the following figure.

"Wl WAGO BACnet Configurator - New Project
[=4"] aa
@ b - b [@Device Auto Discovet ) Monitar: Devices + Properties -
Fle tdt View Pool Device Exvas Help
@ Brovsing 4 Nemitoring

ISR | scon | Device: Duvice 0
¥eme:  Scan
18] | A S Nawo  Vedorld by v InDar.. BACner MG
@, Rescan all Devices. F-3 18 Mo 0:192.168. 1. 1-bacO
wom N 0:192.168. 1. 3-bocd

@ Device Auto Discavery

=™
5 @ Device.0 [st8311] | Monitor A8 Devices
o Services o
¥ 3 Files
# () Inpues Metwork Rescan
= & tuputs

Ramove AN Devices.

Collapse Al
Expand All

# 3 Schedulers
® 3 Yalues

Device Manager

In the preceding figure, Controller [2721366] is the VFD node in the bus and
Device_0 [549311] is the PLC node. The numeric part in [] is the decimal number
converted from this node MAC address.

Import the SYM_XML file.

Right click on Device_0 (PLC device), and choose Configure. See the following
figure.

@ BIO: BINARY _INPUT O

Device Paols [S]&+ X [scan | Device: Device 0
[51 Database (0)
B Import (0) Name: Device_0
= B Scan (2 - .
= @ Controller [2721366] Instance Nr: 349311 Online
|9 Alarms Description:
9 Device (@) Device Link: Configurations \ Device 0
%
= Device 0 [549
=y %, Configure... I @ ‘pt
I3 Files Add to Database
= 129 Inputs

Rescan selected Device(s)

@ BI1: BINARY INPFUT_1 Remove...
Output: N .
e ® B00: BIVAEY OUTRUT L Py
@ BO1: BINARY OUTFUT_L Services 3
29 Schedulers
£ |5 Values Import 4
@ AVO: PLC_PRG. CONTROL Export 3

@ AV1: PLC PRG.PZD SEN
Device Manager

H | W Davies 0 -

Import the previously generated SYM_XML file. After successful import, the
objects (CONTROL_WORD, PZD_SEND?2) declared in the previous project will
appear in area @). See the following figure.
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d)

o evice 0 | 0| Gmmmioaton | G Vesishion

Device_0

w VWS E P
[awsi—

wiaed prom ] [
e

| B mport sy e

e -
.
= - —

Note:

® After the import is completed, check the 1/O indicator of the PLC. If the import is
correct, the indicator is steady on in green. If itis blinking in red periodically, you
need to follow the instructions to perform troubleshooting.

® You can check the PLC status through the Status window of WAGO Ethernet
Settings.

® For details about PLC panel indicators, see WAGO 750-830 description
document.

Map PLC variables to VFD variables.

Since the WAGO 750-830 PLC can only be used as a slave, not as a master,
when used in a BACnet network. In actual use, it is necessary to map the relevant
variables of the VFD or other devices to the PLC so that the VFD can be
controlled by only operating the mapped address in the PLC through the PLC
program.

The following example associates the CONTROL_WORD control word in the PLC program
with the CONTROL_WORD in the VFD to control VFD startup, stop, and reset. The
associated operations of other variables are similar.

a)

Select all devices that are scanned through the Scan menu. Right-click Add to
Database. Choose Device Pools > Database to view the added devices. See the
following figure.
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W WAGO BACnet Configurator - New Project:

DS H % @A

ROR -} @I B~ 1‘.& Monitor: Devices + Pro

File Edit View Pool Device Extras Help

L Browsing & Monitoring |, Configure: Device 0 [549311)+]

Controller [2721366]
Device 0 [549311]

Add to Database

Rescan selected Device(s)
Remove...

Device Monitor
Services

Import
Export

Device Manager

b) Access the Configuration interface of Device_0 (PLC device). Chose Values >
AVO: PLC_PRG.CONRTOL_WORD. In the right area, choose Present Value >

Client Mappings. See the following figure.

Device [Device: Devies,0] Object: PLC_FRG. CONTROL VORD
" Device 0 [549311) ... =
Device

Name: PLC_PRG.CONTROL_WORD
Type: Anslog Valve

) Files

Instance Nr:)
Source:  STM XML: PLC_PRG. CONTROL_VORD

| [Name

~ Value Trve o5t Ace
© IEC Yarisbles @O0 Increseat Rea u
3 Yode-Confipuration .
@ Event State STATE NouAL (0 5
© @ Object ldentifier " = .
PLC_PHG. CONTROL~ CharString - e
AVALOG_VALE (2) | Enum: bject Type ®
- Bool o
Rescan Obj !
EmrET escan Object .
@ Melimpuish Detef | Add Property 4 i
8 i Vi Remove Property  » =
@ aits Reset Vakoe .
Add Element
Add Elements.
Remove Elementis)
s CopyValue
& Paste Value
Paste Value as new
= —-
s
s Auto-Size Columns

-99-




Communication card

BACnet MSTP communication card

<)

In the Client Mapping Editor window, select the VFD variable to be mapped with

the PLC variable AV0: PLC_PRG.CONRTOL_WORD. Select Controller — AVO:
CONTROL_WORD-Present Value, and click Add Write. See the following figure.

Chent Mapping Editor

& Presert Value. PLC_PRG CONTROL_WORD (0). Device_0 [543311]

Database & Type

Beaots Property

[Fsition Preseat Value, conThoL WoRD (0), Contralles L. |

T Marms
@ | Device @

5 53 Values

g i AVD:_CONTROL Vi)

: @ s 3@
® @ AV PIDSEND 4
W AV FIDSERD §
® @ AVS: PIDSEND 6
F2D_SBND 7
PID_SEND 8
P2D_SEND &
FID_SEND 10

o W A
= @ AT
5 @ A
¥ @ A
% @ AVD:
3 @A
= @ Az
s @ A
T
% @ AVS:
¥ @ ANG:
% @ AN
s @ As:
@ @ A

P20 SED 11
F2D_SB0 12

STATUS_VORD

PID_RECEIVE 2

¥2D_RECEIVE 3

F2D_RECEIVE 4

PID_RECEIVE 5 | Parmmeters
PID_ RECEIVE 6
PID_RECEIVE 7

PID_RECEIVE §

5 @ AVID: FZD_RECEIVE %

@ @ AVZ1: PIDRECEDVE 10

22: FID_RECEIVE 11

¥rite Priori{Available 16 =]
Foll Cpcle: 3

Besl Increment Threshol®

@

Crelic sending

B ()

.

oo

Use Subscriptior

¥ Expiry:
Hequest Confirned Notifications
Besd Progerty Multiple

[ Delote

@

o [laee )

d)

You can view the added variable in the Client Mappings column in the property

window of the PLC variable AV0: PLC_PRG.CONRTOL_WORD. Map other
variables with the same method. After mapping all variables, click Store and
Download to download the property to the PLC. See the following figure.

Devicn: Devicn.0] (hjoce: FLC_IF, CONTI, Wik

PLC_PRG.CONTROL_WORD

~ Garstrizg

F.  Run the program.

Ot b Wod Lnternal Npise
N

et Supvurted Services

WiCrase [ Server
2 o P
% tlars
Cliont Nagpings sistonce value

Prommt Valos, GNTR-

[Presen Value, CONTROLWRD (3, Comoller 1272136

sesesrmoEe

Disconnect the PLC from the PC. Slide the PLC run switch to the top. The mode
selection switch is in the red rectangular in the following figure. When the switch is
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slid to the top, it is in the running state. See the following figure.

BACnet/IP controller
750-830

WAGO BACnet configurator

Ethernet patchcross-over cable

—\
Mode selector switch

4.5.4 Controlling the VFD through WAGO BACnet configurator

If you only need to read and write VFD parameters and achieve basic control VFD functions,
you can control the VFD directly through the WAGO BACnet configurator, without writing a
PLC program.

1. Set the PZD related function codes of the VFD, and set the VFD control mode to
communicate.

2. In the scanned devices, select the device (VFD) that needs to be controlled, and take
Controller [2721366] as an example. Select the PZD functions or control words to be
operated, taking PZD_SEND?2 as an example. Enter the required value in the Present
Value field. Then click Commit.
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Set other parameters in the same way.
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Chapter 5 CAN master/slave expansion card

5.1 CAN master/slave expansion card operation

5.1.1 Electrical connection

Use shielding wires as the bus cable, if possible. It is recommended that you connect the

shielding wire to the PE terminal of the communication

card. 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 5-1 shows the electrical wiring.

e XX XX ]

>< @ 120Q terminal
I [ LT resistor
PE [ ] [ ]
5 o Q o Q o0
Selded |83 2| | B2 2 RS-
cable = T T £ T
Master Slave Slave
Figure 5-1 Electrical wiring diagram
5.1.2 Electrical wiring
Connection operation Description
1. Determine the master count and slave count, and|Pay attention to the cable
prepare the shielded twisted pairs. specifications.
2. Connect the cable according to Figure 5-1, and . .
. . X . |Pay attention to the terminal
install the terminal resistor at the head and tail 8
resistors.

properly.

3. Check the card hardware version according to the
order finished-product card model.

Pay attention to the board silk model
number.

4. Power on in a unified way.

Check card type related function codes
P19.00/P19.01/P19.02, card version related function
codes P19.03/P19.04/P19.05, and control board
software version function code P07.13 for consistency.

Check whether the latest version is
used.

5. Use the following function code setting examples for(Pay attention to the actual
reference. configuration.

6. Power on in a unified way, and check whether the(lf both the salve and slave work
running is normal. properly, the networking is
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Connection operation

Description

successful.

7. Set torque and frequency related function codes

according to the actual application.

Pay attention to the actual
application.

5.1.3 Function code setting

Master setting example

Function code viewing

. Value Description
and setting au escriptio
CAN master/slave communication
P19.00/P19.01/19.02 15 card type is successfully identified
according to the card slot.
CAN master/slave communication
P10.03/P19.04/19.05 - card .is successfully  identified
according to the card type and
version number.
P28.00 1 The local device is a master.
P28.06 N Slave count
P15.28 / Tl'hei commtlm.lcatlon address is
invalid when it is a master.
The communication baud rate is
P15.2 2
5.29 125kbps.
The CAN communication timeout
P15.30 5.0

time is 5s.

Example of slave

1

Function code viewing

. Value Description
and setting
CAN master/slave communication
P19.00/P19.01/19.02 15 card type is successfully identified
according to the card slot.
CAN master/slave communication
P19.03/P19.04/19.05 - card 'is successfully  identified
according to the card type and
version number.
P28.00 2 The local device is a slave.
P28.06 / The count is invalid when it is a
slave.
P15.28 1 The slave CAN communication
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Example of slave 1

Function code viewin -
. g Value Description
and setting
address starts from 1.
P15.29 2 The communication baud rate is
125kbps.
P15.30 5.0 The lCAN communication timeout
time is 5s.
Example of slave N
Function code viewin -
unction co _VI wing Value Description
and setting
CAN master/slave communication
P19.00/P19.01/19.02 15 card type is successfully identified
according to the card slot.
CAN master/slave communication
i full identifi
P19.03/P19.04/19.05 - card s successfully identified
according to the card type and
version number.
P28.00 2 The local device is a slave.
P28.06 / The count is invalid when it is a
slave.
The slave CAN communication
P15.2: N
528 address ends at N.
The communication baud rate is
P15.29 2
125kbps.
P15.30 50 The .CAN communication timeout
time is 5s.
5.1.4 Fault handling
Fault Description

Neither the master nor the slave has a fault.

The master/slave networking is successful.

The salve reports fault code 58: CAN
communication fault (ESCAN)

The cause is that the slave timeout time is
reached. Check the slave electrical wiring and
function code settings. Check whether the
fault is removed after reset.

The master reports fault code 69: CAN slave
fault in master/slave synchronization (S-Err).

The cause is that a slave encounters a fault.
Check the slave electrical wiring and function
code settings. Check whether the fault is
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Fault

Description

removed after reset.

The salve

reports fault code 58: CAN
communication fault (ESCAN).

The cause is that the master timeout time is
reached. Check the master electrical wiring
and function code settings. Check whether
the fault is removed after reset.

5.2 Related function parameters

card at slot 3

10: WIFI card

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

signals
13: Sine-cosine PG card with CD
signals

Functi it i
ucnocdleon Name Parameter description Default | Modify
P15.28 CAN communication 0-127 1 o

address
0-5
0: 50kbps
. 1: 100kbps
CAN 1]
P15.29 Ezr:;"ri'::a 10N (5. 125Kbps 2 o
3: 250kbps
4: 500kbps
5: 1Mbps
. .. |0.0-60.0(s)
AN t
P15.30 ¢ . Communlpalon Note: It is invalid when the value is 5.0 (@]
timeout period
0.0.
Type of expansion |0-65535
P19.
9.00 card at slot 1 0: No card 0 ®
Type of expansion [1: PLC card
P19.01
90 card at slot 2 2:1/0 card 0 o
3: Incremental PG card
4: Incremental PG card with UVYW
5: Ethernet
6: DP
7: Bluetooth card
T ‘ . 8: Resolver PG card
P19.02 ype ot expansion . CANopen Communication card 0 ()
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Function
code

Name

Parameter description

Default

Modify

14: Absolute encoder PG card
(reserved)

15: CAN master/slave
communication card

16: Modbus TCP communication
card

17: EtherCAT communication card
(reserved)

18: BACnet communication card
(reserved)

19: DeviceNET communication card
(reserved)

20: PT100/PT1000 temperature
detection card

21: EtherNet IP card

22: MECHATROLINK card
(reserved)

23-65535: Reserved

P28.00

Master/slave mode

0-2

0: Master/slave control is invalid.
1: The local device is a master.
2: The local device is a slave.

P28.01

Master/slave
communication data
selection

0-1
0: CAN
1: Reserved

P28.02

Master/slave control
mode

0x000-0x112

Ones place: Master/slave running
mode selection

0: Master/slave mode 0

1: Master/slave mode 1

2: Master/slave mode 2

Tens place: Slave start command
source

0: Master

1: Determined by P00.01
Hundreds place: Whether to enable
master/slave to send/receive data

0x001
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Fucnocdt;on Name Parameter description Default | Modify
0: Enable
1: Disable
P28.03 Slave speed gain  [0.0-500.0% 100.0% O
P28.04 Slave torque gain |0.0-500.0% 100.0% O
Speed/torque mode
pog.o5 | SWitching frequency | o ) o 0oHz 5.00Hz o
point in master/slave
mode 2
P28.06 Slave count 1-15 1 [©]
P28.07 Hidden 0-0 0 [ ]
P28.08 Hidden 0-0 0 (]
pogog | CANSavetoraue .00 100.0% 0.0% o
offset
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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 |COBDServer->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 /

-112-




Communication card CANopen object dictionary

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/BACnet
MSTP communication

2: Ethernet communication

3: EtherCAT/PROFINET/EtherNet IP
communication

4: Programmable card

5: Wireless communication card

6: USB communication (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: Setvia Al2

3: Set via 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/BACn
et MSTP 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

0-15

15
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Function L Setting | Default
Name Parameter description
code range value

14: Set via programmable card

15: Reserved

0.0- Model

P00.11 ACCtime 1l |0.0-3600.0s 3600.0s |depended

0-1: Keypad (P03.12)

2: All

3 AI2

4: AI3

5: Pulse frequency HDIA
6: Multi-step torque

7: Modbus/Modbus TCP

. communication
Torque setting 8:

mode selection

P03.11
PROFIBUS/CANopen/DeviceNet/BACn
et MSTP 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)

1: All

2: AI2

3:AI3

4: Pulse frequency HDIA

5

6

] : Multi-step setting
Setting source of | g; Modbus/Modbus TCP

FWD rotation | communication
P03.14 | frequency upper 7 0-12 0

limit in torque

PROFIBUS/CANopen/DeviceNet/BACn
control

et MSTP communication

8: Ethernet communication

9: Pulse frequency HDIB

10: EtherCAT/PROFINET/EtherNet IP
communication

11: Programmable card
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Function L Setting | Default
Name Parameter description
code range value

12: Reserved

Note: For these settings, 100%
corresponds to the max. frequency.
0: Keypad (P03.17)

All

Al2

AI3

Pulse frequency HDIA

Multi-step setting
Modbus/Modbus TCP

Setting source of |Communication
REV rotation |7:

P03.15 | frequency upper |PROFIBUS/CANopen/DeviceNet/BACn |  0-12 0
limitin torque |et MSTP communication
control 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

Setting source of |communication

P03.18 | electromotive |6: 0-11 0
torque upper limit PROFIBUS/CANopen/DeviceNet/BACn
et MSTP communication

7: Ethernet communication

8: Pulse frequency HDIB

9: EtherCAT/PROFINET/EtherNet IP
communication

10: Programmable card
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Function L Setting | Default
Name Parameter description
code range value

11: Reserved

Note: For these settings, 100%
corresponds to the motor rated current.
0: Keypad (P03.21)

1: All

2: AI2

3:AI3

4: Pulse frequency HDIA

5: Modbus/Modbus TCP
communication

Setting source of
P03.19 braking torque
upper limit

6:
PROFIBUS/CANopen/DeviceNet/BACn
et MSTP communication

7: Ethernet communication

8: Pulse frequency HDIB

9: EtherCAT/PROFINET/EtherNet IP
communication

10: Programmable card

11: Reserved

0-11 0

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

Voltage setting |determined by P10 group)
channel 6: PID

7: Modbus/Modbus TCP

communication

8:

PROFIBUS/CANopen/DeviceNet/BACn

et MSTP communication

9: Ethernet communication

10: HDIB

P04.27
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Function
code

Name

Parameter description

Setting
range

Default
value

11: EtherCAT/PROFINET/EtherNet IP
12: Programmable card
13: Reserved

P06.01

Y1 output

P06.02

HDO output

P06.03

Relay output
RO1

P06.04

Relay output
RO2

0: Invalid
1: In running

2: In forward running

3: In reverse running

4: In jogging

5: VFD fault

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/DeviceNet/BA
Cnet MSTP communication

25: Virtual terminal output of Ethernet
communication

26: DC bus voltage established

27: z pulse output

28: During pulse superposition

0-63

0-63

0-63

0-63
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Function L Setting | Default
Name Parameter description
code range value

29: STO act

30: Positioning completed

31: Spindle zeroing completed

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

34: EtherCAT/PROFINET/EtherNet IP
35: Reserved

36: Speed/position control switchover
completed

37: Any frequency reached

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

P06.14 AO1 frequency) 0-63 0
1: Set frequency (0O—Max. output
frequency)

P06.16 HDO high-speed 2: Ramp reference frequency (0-Max. 0-63 0

pulse output output frequency)

3: Rotational speed (100% corresponds
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Function L Setting | Default
Name Parameter description
code range value

to the speed at max. output frequency.)
4: Output current (100% corresponds to
twice the VFD rated current.)

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
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/BACn
et MSTP (0-1000)

17: Value 2 set through
PROFIBUS/CANopen/DeviceNet/BACn
et MSTP (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/EtherNet IP
(0-1000)
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Function L Setting | Default
Name Parameter description
code range value

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)

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 AOL1 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
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Function
code

Name

Parameter description

Setting
range

Default
value

corresponds to the output of P06.30.

P07.27

Type of current
fault

P07.28

Type of last fault

P07.29

Type of 2nd-last
fault

P07.30

Type of 3rd-last
fault

P07.31

Type of 4th-last
fault

P07.32

Type of 5th-last
fault

0: No fault

1: Inverter unit U phase protection
(Out1)

2: Inverter unit V phase protection
(Out2)

3: Inverter unit W phase protection
(OUut3)

4: Overcurrent during acceleration
(0oC1)

5: Overcurrent during deceleration
(0C2)

6: Overcurrent during constant speed
(0C3)

7: Overvoltage during acceleration
(OV1)

8: Overvoltage during deceleration
(OV2)

9: Overvoltage during constant speed
(OV3)

10: Bus undervoltage fault (UV)

11: Motor overload (OL1)

12: VFD overload (OL2)

13: Phase loss on input side (SPI)
14: Phase loss on output side (SPO)
15: Rectifier module overheat (OH1)
16: Inverter module overheat (OH2)
17: External fault (EF)

18: Modbus/Modbus TCP
communication fault (CE)

19: Current detection fault (ItE)

20: Motor autotuning fault (tE)

21: EEPROM operation fault (EEP)
22: PID feedback offline fault (PIDE)
23: Brake unit fault (bCE)

24: Running time reached (END)

25: Electronic overload (OL3)

26: Keypad communication error (PCE)

0-79

0-79

0-79

0-79

0-79
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Function L Setting | Default
Name Parameter description

code range value

27: Parameter upload error (UPE)

28: Parameter download error (DNE)

29: PROFIBUS communication fault

(E-DP)

30: Ethernet communication fault

(E-NET)

31: CANopen communication fault

(E-CAN)

32: To-ground short-circuit fault 1

(ETH1)

33: To-ground short-circuit fault 2

(ETH2)

34: Speed deviation fault (dEu)

35: Mal-adjustment fault (STo)

36: Underload fault (LL)

37: Encoder offline fault (ENC10)

38: Encoder reversal fault (ENC1d)

39: Encoder Z pulse offline fault

(ENC12)

40: Safe torque off (STO)

41: Channel H1 safety circuit exception

(STLL)

42: Channel H2 safety circuit exception

(STL2)

43: Channel H1 and H2 exception

(STL3)

44: Safety code FLASH CRC fault

(CrCE)

45: Programmable card customized

fault 1 (P-E1)

46: Programmable card customized

fault 2 (P-E2)

47: Programmable card customized

fault 3 (P-E3)

48: Programmable card customized

fault 4 (P-E4)
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Function L Setting | Default
Name Parameter description

code range value

49: Programmable card customized

fault 5 (P-E5)

50: Programmable card customized

fault 6 (P-E6)

51: Programmable card customized

fault 7 (P-E7)

52: Programmable card customized

fault 8 (P-E8)

53: Programmable card customized

fault 9 (P-E9)

54: Programmable card customized

fault 10 (P-E10)

55: Repetitive expansion card type fault

(E-Em)

56: Encoder UVW loss fault (ENCUV)

57: PROFIBUS communication fault

(E-PN)

58: CANopen communication fault

(SECAN)

59: Motor over-temperature fault (OT)

60: Card slot 1 card identification failure

(F1-Er)

61: Card slot 2 card identification failure

(F2-Er)

62: Card slot 3 card identification failure

(F3-Er)

63: Card slot 1 card communication

timeout fault (C1-Er)

64: Card slot 2 card communication

timeout fault (C2-Er)

65: Card slot 3 card communication

timeout fault (C3-Er)

66: EtherCAT communication fault

(E-CAT)

67: BACnet communication fault

(E-BAC)

68: DeviceNet communication fault

(E-DEV)
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Function L Setting | Default
Name Parameter description

code range value

69: Master-slave synchronous CAN

slave fault (S-Err)

70: EC PT100 detected overheating

(OtEL)

71: EC PT1000 detected overheating

(OtE2)

72: EtherNet/IP communication timeout

(E-EIP)

73: No upgrade bootload (E-PAO)

74: All disconnected (E-All)

75: Al2 disconnected (E-Al2)

76: A3 disconnected (E-Al3)

77: Al/AO detected OH (OH3)

78: Brake feedback fault (E-brF)

79: Stalling in V/F control (E-StK)

80: Losing steps in V/F control (E-LSt)

LED ones place: Switching channel

0: Terminal

1: Modbus/Modbus TCP

communication

2:
Motor 1 and .
motor 2 PROFIBUS/CANopen/DeviceNet/BACn 0X00-0x1

P08.31 switching et MSTP communication 4 0x00
3: Ethernet communication
4: EtherCAT/PROFINET/EtherNet IP
communication
LED tens place: Switching in running
: Disabled
: Enabled
: Set by P09.01
TAIL
T AI2

0
1
0
1
2
PID reference |3: Al3
4
5
6
7

channel

P09.00 source : High-speed pulse HDIA

: Multi-step
: Modbus communication
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Communication card Related function codes

Function L Setting | Default
Name Parameter description
code range value

PROFIBUS/CANopen/DeviceNet/BACn
et MSTP communication

8: Ethernet communication

9: High-speed pulse HDIB

10: EtherCAT/PROFINET
communication

11: Programmable card

12: Reserved
0: Al1

1: AI2
2: AI3
3: High-speed pulse HDIA
4: Modbus communication

5:
PID feedback |PROFIBUS/CANopen/DeviceNet/BACn

P09.02 source et MSTP communication 0-10 0

6: Ethernet communication

7: High-speed pulse HDIB

8: EtherCAT/PROFINET

communication

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 (0—Fmax, unit: 0.01 0-31 0
P15.05 | Received PZD5 |Hz) 0-31 0
P15.06 Received PZD6 |2: PID reference (-1000-1000, in which 0-31 0
P15.07 | Received PZD7 |1000 corresponds to 100.0%) 0-31 0
P15.08 | Received PzD8 |3: PID feedback (-1000-1000, in which 0-31 0
P15.09 | Received PZD9 |1000 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 (0—Fmax, unit: 0.01
Hz)

P15.12 |Received PZD12
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Communication card Related function codes

Function L Setting | Default
Name Parameter description

code range value

6: Setting of the upper limit of reverse

running frequency (0-Fmax, unit: 0.01

Hz)

7: Upper limit of the electromotive

torque (0—3000, in which 1000

corresponds to 100.0% of the rated

current of the motor)

8: Upper limit of the brake torque

(0—3000, in which 1000 corresponds to

100.0% of the rated current of the

motor)

9: Virtual input terminal command,

0x000-0x3FF

(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: AO1 output setting 1 (-1000-+1000,

in which 1000 corresponds to 100.0%)

13: AO2 output setting 2 (-1000-+1000,

in which 1000 corresponds to 100.0%)

14: MSB of position reference (signed

number)

15: LSB of position reference (unsigned

number)

16: MSB of position feedback (signed

number)

17: LSB of position feedback (unsigned

number)

18: Position feedback setting flag

(position feedback can be set only after
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Communication card Related function codes

Function L Setting | Default

Name Parameter description
code range value
this flag is set to 1 and then to 0)
19: Function code mapping
(PZD2-PZD12 correspond to
P14.49-P14.59 respectively.)
20-31: Reserved

Transmitted  |0-47

P15.13 PZD2 0: Invalid o °
P151a | T et ooy (200t ~r | e
Pi5is | "I ot venage (1 0 S
Pists | I il oot orque (410,%) il
iy | T o)
P15.18 Tra;;rl;i;t . S'::PL'\iAr?ear speed of the running (x1, m/s) 047 0
P15.19 Tra;;gi; . 1(1) E:lTltpcgzg eneyeterence o7 °
P15.20 Tra:,;ggt °d ﬁ, 2:; \\:Z:E: E:iggj x; o7 °
P15.21 T'?,”;;”l‘ﬁe" 12 ﬁ'&ﬂiﬁﬁlﬁ’ (\x/)looo, kHz) 0-47 0
SEE N 1 IZ:::::: fﬂiﬁfﬁﬁe 0-47 0

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

. 22: LSB of position reference (unsigned
P15.23 Tri”zsg] BEd number) N _ 0-31 0

23: MSB of position feedback (signed

number)
24: LSB of position feedback (unsigned
number)
25: Status word
26: HDIB frequency value (x1000, kHz)

-130-




Communication card Related function codes

Function L Setting | Default
Name Parameter description
code range value
27: MSB of PG card pulse feedback
count
28: LSB of PG card pulse feedback
count
29: MSB of PG card pulse reference
count
30: LSB of PG card pulse reference
count
31: Function code mapping
(PZD2-PZD12 correspond to
P14.60-P14.70 respectively.)
32: Status word 3
33-47: Reserved
DP
P15.25 communication |0.0 (invalid)-60.0s 0.0-60.0 5.0s
timeout time
CANopen
P15.26 communication |0.0 (invalid)-60.0s 0.0-60.0 5.0s
timeout time
0: 1Mbps
1: 800K bps
canopen 122 e
P15.27 communication 0-7 3
baud rate 4: 125K bps
5: 100K bps
6: 50K bps
7: 20K bps
CAN
P15.28 communication |0-127 0-127 1
address
0: 50K bps
1: 100K bps
CAN baud rate |2: 125K bps
P15.29 setting 3: 250K bps 05 2
4: 500K bps
5: 1M bps
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Communication card

Related function codes

Function L Setting | Default
Name Parameter description
code range value
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
BACnet
P15.41 | communication 0: P15.46 s valid. 0-1 0
X 1: P15.42 is valid.
mode selection
0-5
0: 9600bps
1: 19200bps
P15.42 BAE;;;—;?P 2: 38400bps 0-5 0
3: 57600bps
4: 76800bps
5: 115200bps
Communication
P15.43 control \A{ord 0: Dgcimal format 0-1 0
expression 1: Binary format
format
0: Display currently identified card (only
one)
Communication |1: DP card
control 2: CANopen card
P15.44 word/status word |3: PROFINET card 0-6 0
display selection |4: Ethernet IP card
5: Modbus TCP card
6: EtherCAT card
2115;659_ Reserved
P16.01 Reserved
Ethernet
P16.02 | monitoring card |0-255 0-255 192
IP address 1
Ethernet
P16.03 | monitoring card |0-255 0-255 168
IP address 2
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Communication card

Related function codes

Function
code

Name

Parameter description

Setting
range

Default
value

P16.04

Ethernet
monitoring card
IP address 3

0-255

0-255

P16.05

Ethernet
monitoring card
IP address 4

0-255

0-255

P16.06

Ethernet
monitoring card
subnet mask 1

0-255

0-255

255

P16.07

Ethernet
monitoring card
subnet mask 2

0-255

0-255

255

P16.08

Ethernet
monitoring card
subnet mask 3

0-255

0-255

255

P16.09

Ethernet
monitoring card
subnet mask 4

0-255

0-255

P16.10

Ethernet
monitoring card
subnet gateway

1

0-255

0-255

192

P16.11

Ethernet
monitoring card
subnet gateway

2

0-255

0-255

168

P16.12

G Ethernet
monitoring card
subnet gateway

3

0-255

0-255

P16.13

Ethernet
monitoring card
subnet gateway

4

0-255

0-255

P16.14

Ethernet card
monitoring
variable address
1

0x0000-0xFFFF

0000-
FFFF

0x0000
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Communication card Related function codes

Function L Setting | Default
Name Parameter description
code range value
Ethernet card
monitoring 0000-
P16.15 variable address 0x0000-0xFFFF FEFE 0x0000
2
Ethernet card
monitoring 0000-
P16.16 variable address 0x0000-0xFFFF FEFE 0x0000
3
Ethernet card
monitoring 0000—
P16.17 variable address 0x0000-0xFFFF FEFE 0x0000
4
P16.18—
P16.23 Reserved
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 V‘_’he" this parameter 'S sgt to. 0.0, 0.0- 0.0s
. disconnection fault detection is not 600.0
time of slot 2
performed.
Expansion card 0.0-600.0s
P16.26 identification Whe" this Parameter 'S sgt t04 0.0, 0-0- 0.0s
. disconnection fault detection is not 600.0
time of slot 3
performed.
Expansion card |0.0-600.0s
communication |When this parameter is set to 0.0, 0.0-
P16.27 : ) X : L 0.0s
timeout time of |disconnection fault detection is not 600.0
slot 1 performed.
Expansion card |[0.0-600.0s
communication |When this parameter is set to 0.0, 0.0-
P16.28 ; ) X ; L 0.0s
timeout time of |disconnection fault detection is not 600.0
slot 2 performed.
Expansion card |0.0-600.0s
communication |When this parameter is set to 0.0, 0.0-
P16.29 ; ) X ; L 0.0s
timeout time of |disconnection fault detection is not 600.0
slot 3 performed.
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Communication card Related function codes

Function L Setting | Default
Name Parameter description
code range value
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 PZD5 |2: PID reference (-1000-1000, in which | 0-31 0
P16.36 | Received PZD6 |1000 corresponds to 100.0%) 0-31 0
P16.37 | Received PZD7 |3: PID feedback (-1000-1000, in which 0-31 0
P16.38 | Received PzZD8 |1000 corresponds to 100.0%) 0-31 0
P16.39 | Received PzD9 |4: Torque setting (-3000—+3000, in 0-31 0
P16.40 |Received PzD10|Which 1000 corresponds to 100.0% of 0-31 0
P16.41 |Received PzD11 |the rated current of the motor) 0-31 0

5: Setting of the upper limit of forward
running frequency (0-Fmax, unit: 0.01
Hz)

6: Setting of the upper limit of reverse
running frequency (0O—Fmax, unit: 0.01
Hz)

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

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

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

10: Virtual output terminal command,
0x00—0x0F (bit3—bit0 correspond to
RO2/RO1/HDO/Y1 in sequence)

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

P16.42 |Received PZD12 0-31 0
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Communication card Related function codes

Function L Setting | Default
Name Parameter description

code range value

motor)

12: AO1 output setting 1 (-1000-+1000,

in which 1000 corresponds to 100.0%)

13: AO2 output setting 2 (-1000-+1000,

in which 1000 corresponds to 100.0%)

14: MSB of position reference (signed

number)

15: LSB of position reference (unsigned

number)

16: MSB of position feedback (signed

number)

17: LSB of position feedback (unsigned

number)

18: Position feedback setting flag

(position feedback can be set only after

this flag is set to 1 and then to 0)

19: Function code mapping

(PZD2-PZD12 correspond to

P14.49-P14.59 respectively.)

20-31: Reserved

Transmitted |0O: Invalid

P16.43 PZD2 1: Running frequency (x100, Hz) 0-47 0
raw | TR o | o | 9
Pioss | "™ 5 ot ounen 610, A owr | o
Pioas | e hctal oot pover (10,59 0w | o
i : Rotati f th i 1
P16.47 Trag;r;gted 8RPNf|J)latlng speed of the running (x1, 047 .
piga | Teaed |3 Lo e nmiig (),
Pioas | Tl L A vatve 6100, ) 0w | o
pioso | Teed | v (<100, ) o | o
Plose | TS e o sate | 047 | 0
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Communication card

Related function codes

Function
code

Name

Parameter description

Setting
range

Default
value

P16.52

Transmitted
PzD11

P16.53

Transmitted
PzD12

17: Terminal output state

18: PID reference (x10, %)

19: PID feedback (x10, %)

20: Rated torque of the motor

21: MSB of position reference (signed
number)

22: LSB of position reference (unsigned
number)

23: MSB of position feedback (signed
number)

24: LSB of position feedback (unsigned
number)

25: Status word

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

28: LSB of PG card pulse feedback
count

29: MSB of PG card pulse reference
count

30: LSB of PG card pulse reference
count

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

32: Status word 3

33-47: Reserved

0-47

0

0-47

P16.54

EtherNet IP
communication
timeout time

0.0-60.0s

0.0-60.0s

5.0s

P16.55

EtherNet IP
communication
rate setting

0: Self-adaption

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

P16.56

Bluetooth pairing
code

0-65535

0-65535
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Communication card Related function codes

Function L Setting | Default
Name Parameter description
code range value

0: No host connection
P16.57 Bluetooth host |1: Mobile APP 0-8 0
type 2: Bluetooth box

3-8: Reserved

Industrial
Ethernet
P16.58 communication |0-255 0-255 192
card IP address
1
Industrial
Ethernet
P16.59 communication |0-255 0-255 168
card IP address
2
Industrial
Ethernet
P16.60 communication |0-255 0-255 0
card IP address
3
Industrial
Ethernet
P16.61 communication |0-255 0-255 20
card IP address
4
Industrial
Ethernet
P16.62 communication |0-255 0-255 255
card subnet
mask 1

Industrial
Ethernet
P16.63 communication |0-255 0-255 255
card subnet
mask 2
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Communication card Related function codes

Function L Setting | Default
Name Parameter description
code range value
Industrial
Ethernet
P16.64 communication |0-255 0-255 255
card subnet
mask 3
Industrial
Ethernet
P16.65 communication |0-255 0-255 0
card subnet
mask 4
Industrial
P16.66 Ethenet 1, 55 0-255 | 192
communication
card gateway 1
Industrial
P16.67 Ethenet 1, 55 0-255 | 168
communication
card gateway 2
Industrial
P16.68 Ethenet 1, 55 0-255 0
communication
card gateway 3
Industrial
P16.69 Ethemet 4 255 0-255 1
communication

card gateway 4

Type of card at |0: No card
P19.00 slot 1 1: Programmable card 0-50 0
2:1/0 card
Type of card at
P19.01 s ot 2 3: Incremental PG card 0-50 0
sl 4: Incremental PG card with UVYW
5: Ethernet communication card
6: DP communication card
7: Bluetooth card
p1ggp | 1Ypeofcardat |g: Resolver PG card o 0-50 0
slot 3 9: CANopen communication card
10: WIFI card

11: PROFINET communication card
12: Sine-cosine PG card without CD
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Communication card Related function codes

Function L Setting | Default
Name Parameter description

code range value

signals

13: Sine-cosine PG card with CD

signals

14: Absolute encoder PG card

(reserved)

15: CAN master/slave communication

card

16: Modbus TCP communication card

17: EtherCAT communication card

(reserved)

18: BACnet communication card

(reserved)

19: DeviceNet communication card

(reserved)

20: PT100/PT1000 temperature

detection card

21: EtherNet IP communication card

22: MECHATROLINK communication

card (reserved)

23: Bluetooth card 2

24-31: Reserved

32: SSI-PG card

33-50: Reserved
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