Communication Manual For Hfinverter MODBUS
(Version 1.2)

I. General
Modbus is a serial and asynchronous communication protocol. Modbus protocol is a general language applied to PLC and other controlling units. This protocol has defined an information structure which can be identified and used by a controlling unit regardless of whatever network they are transmitted.

Modbus protocol does not require a special interface while a typical physical interface is RS485.

II. Communication protocol of HF inverter Modbus

1. Overall Description  

1) Transmission mode: adopting the mode of ASCII. In ASCII mode, one Byte(hexadecimal format) is expressed by two ASCII characters.  For example, 31H(hexadecimal data)include two ASCII characters’3(33H)’,’1(31H)’. 
	Characters
	‘0’
	‘1’
	‘2’
	‘3’
	‘4’
	‘5’
	‘6’
	‘7’

	ASCII Code
	30H
	31H
	32H
	33H
	34H
	35H
	36H
	37H

	Characters
	‘8’
	‘9’
	‘A’
	‘B’
	‘C’
	‘D’
	‘E’
	‘F’

	ASCII Code
	38H
	39H
	41H
	42H
	43H
	44H
	45H
	46H


2) Baud rate

Setting range for: 1200,2400,4800,9600,19200

3) Frame structure: See table below:

	Byte
	            Function

	1

7/8
0/1

1/2
	Start Bit (Low Level)

Data Bit

Parity Check Bit (None for this bit in case of no checking. Otherwise 1 bit)

Stop Bit (High Level)


2. Command Type & Format

1) Totaling 10 types of commands: 

	Command Types
	Description

	1
	Run Command (with parameters) Run at the frequencies and acceleration and deceleration time set in the parameters.

	2
	Stop Command (with parameters) Stop at the deceleration time set in the parameters. 

	3
	Parametric Command for Write Function Code

	4
	Parametric Command for Read Function Code

	5
	Parametric Command for Read Motor

	6
	Reset/ Free Stop Command   Free stop with normal operation and reset in case of malfunction

	7
	Reply Command for Correct Receipt

	8
	Reply Command for Incorrect Receipt

	9
	Non-PC/PLC Mode  Upload this command if the control motor does not set the PC/PLC mode.

	10
	Command against Changes    Unchangeable function code will upload this command.


2) Format of Data package: Data packages that PLC and inverter receive and send are 33 bytes in both cases.

3) Formats of each command data package are defined as below:

NOTE: In order to explain expediently, the data in the packet is denotative by hexadecimal format. Thus, the length of the following command data packet is 18 bytes. You should covert these hex data into ASCII format first when you want to transmit these commands. See (3) Additional Remark for more information.
1. Function Definition of Every Byte of Data Package When PC or PLC Sends RUN Command (with parameters) to Inverter:
	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17

	Function
	Start Bit
	Inverter Address
	Command Code
	Data Length
	Frequency
	Acceleration Time
	Deceleration Time
	Direction
	For expansion
	Parity Bit
	EOT

	Data
	3A
	1-F7
	1
	B
	High Byte
	Low Byte
	High Byte
	Low Byte
	High Byte
	Low Byte
	0: Forward
1: Reverse
	0
	0
	0
	0
	
	0D
	0A


Remark: If target frequency is 10.00HZ, and acceleration and deceleration time are 5S respectively, then byte4=0x03, byte5=0x0E8, byte6=0x00, byte7=0x32, byte8=0x00, byte9=0x32.

2. Function Definition of Every Byte of Data Package When PC/PLC Sends STOP Command (with parameters) to Inverter: 

	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17

	Function
	Start Bit
	Inverter Address
	Command Code
	Data Length
	Frequency
	Acceleration Time
	Deceleration Time
	Direction
	For expansion
	Parity Bit
	EOT

	Data
	3A
	1-F7
	2
	B
	High Byte
	Low Byte
	High Byte
	Low Byte
	High Byte
	Low Byte
	0: Forward
1: Reverse
	0
	0
	0
	0
	
	0D
	0A


3. Function Definition of Every Byte of Data Package When PC or PLC Sends Writing Function Code Parameter Command to Inverter: 

	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17

	Function
	Start Bit
	Inverter Address
	Command Code
	Data Length
	Section No.
	Code within a Function Section
	High Byte of Value
	Low Byte of Value
	For Expansion
	Parity Bit
	EOT

	Data
	3A
	1-F7
	3
	B
	Note
	0
	0
	0
	0
	0
	0
	0
	
	0D
	0A


Remark: If F111=40.00Hz, then byte4=0x01; byte5=0x0B; byte6=0x0F; byte7=0x0A0.

4. Function Definition of Every Byte of Data Package When PC or PLC Sends Command for Reading Function-Code Parameters to Inverter:
	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17

	Function
	Start Bit
	Inverter Address
	Command Code
	Data Length
	Section No.
	Code within a Function Section
	For Expansion
	
	Parity Bit
	EOT

	Data
	3A
	1-F7
	4
	B
	
	
	0
	0
	0
	0
	0
	0
	0
	0
	0
	
	0D
	0A


Function Definition of Every Byte of Data-Package sent to PC or PLC When Inverter Receives the Command for Reading Function-Code Parameter from PC/PLC 
	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17

	Function
	Start Bit
	Inverter Address
	Command Code
	Data Length
	Section No.
	Code within a Function Section
	High Byte of Value
	Low Byte of Value
	For Expansion
	Parity Bit
	EOT

	Data
	3A
	1-F7
	4
	B
	Remark
	0
	0
	0
	0
	0
	0
	0
	
	0D
	0A


Remark：If read target frequency F113=10.00Hz, then byte4=0x1，byte5=0x0D，byte6=0x03，byte7=0x0E8.

5．Function Definition of Every Byte of Data Package When PC or PLC Sends Command to Inverter for Reading Motor Parameters 

	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17

	Function
	Start Bit
	Inverter Address
	Command Code
	Data Length
	For Expansion
	Parity Bit
	EOT

	Data
	3A
	1-F7
	5
	B
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	
	0D
	0A


Function Definition of Every Byte of Data Package that Inverter Sends to PC/PLC After Receiving Command from PC/PLC for Reading Motor Parameters:
	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17

	Function
	Start Bit
	Inverter Address
	Command Code
	Data Length
	Fault Code
	Output Voltage
	Output Current
	Output Frequency
	Current Rotate Speed
	Running Direction
	For Expansion
	Parity Bit
	EOT

	Data
	3A
	1-F7
	5
	B
	See “Additional Remark”
	High Byte
	Low Byte
	High Byte
	Low Byte
	High Byte
	Low Byte
	High Byte
	Low Byte
	0: Forward
1: Reverse
	0
	
	0D
	0A


6．Function Definition of Every Byte of Data Package When PC or PLC Sends RESET Command to Inverter 

	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17

	Function
	Start Bit
	Inverter Address
	Command Code
	Data Length
	For Expansion
	Parity Bit
	EOT

	Data
	3A
	1-F7
	6
	B
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	
	0D
	0A


7．Function Definition of Every Byte of Data Package When PC or PLC Sends Command to Inverter for Resending Previous Data Package 

	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17

	Function
	Start Bit
	Inverter Address
	Command Code
	Data Length
	For Expansion
	Parity Bit
	EOT

	Data
	3A
	1-F7
	8
	B
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	
	0D
	0A


8. Inverter Shall Send to PC/PLC in the Following Formats for the above Commands 1, 2, 3, 6, 8, i.e., RUN, STOP, Write Parameters, RESET and Resending Previous Data Package:
	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17

	Function
	Start Bit
	Inverter Address
	Command Code
	Data Length
	For Expansion
	Parity Bit
	EOT

	Data
	3A
	1-F7
	Remark
	B
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	
	0D
	0A


    Remark: “Command” of Byte 2 is interpreted as follows:

        Byte 2＝7   receive correct command 　

＝8   receive incorrect command, PC/PLC resends the previous data package after receiving this command 

＝9   Inverter upload this command when the inverter under control is not in computer remote control mode
＝10  Inverter upload this command when PL/PLC changes the function code that is not allowed for changing 

3.  Additional Remarks 
[1]: All the values of PC/PLC byte15(LRC Checkout) is the complement of this data package (byte2+byte3+byte4+byte5

+byte6+byte7+byte8+byte9+byte10+byte11+byte12+byte13+byte14+byte15) and the low byte.
All the value of inverter byte15 (LRC checkout) is the complement of this data package (byte2+byte3+byte4+byte5+byte6 +byte7+byte8+byte9+byte10+byte11+byte12+byte13+byte14+byte15) and the low byte.

[2]: Definitions of Byte4 (Fault Code) of Command 5 (Read motor parameters) that inverter sends to PC/PLC

0    no fault;
1        Acceleration Over-current :OC1
2     Deceleration Over-currents:OC2
3:    Over-Current at Constant Velocity :OC3

4:    Over-Voltage at Acceleration: OE1

5:    Over-Voltage at Deceleration: OE2
6:    Over-Voltage at Constant Velocity: OE3

7:    Under-voltage :LU
9:    Inverter Overloading:  OL1

10:   Motor Overloading:  OL2
11:   Over Heat:  OH

13:   Out-phase:  PEr

15:   Emergency Stop：  ESP

17:   Fault with User’s Facility：  ErP

18:   Contactor not switch on：  Cb

19:   Galvanoscopy Fault：  AdEr

Other values will lead unpredictable faults.

[3]: All data in the data package are expressed in hexadecimal format, like data length B (decimal system 11).

[4]: Lengths of each different data package are fixed, with values not yet used set to 00.

[5]: Available address range of inverter is 1－247. Address 0 represents broadcast address, which works for all inverters. The data will not be uploaded when inverter receives broadcast order.

    NOTE: The value in “Motor Number” in the interface of PC/PLC is the address of the inverter to be operated.

[6]: Expressions during communication course: 
Parameter Values of Frequency＝actual value X 100

                      Parameter Values of Time＝actual value X 10

                       Parameter Values of Current＝actual value X 10  

                       Parameter Values of voltage= actual value X 1
         Parameter Values of Power＝ actual value X 100
         Parameter Values of Drive Ratio＝actual value X 10
         Parameter Values of Version No.＝actual value X 100

Parameter value is the value sent in the data package. Actual value is the actual value of inverter. After PC/PLC receives the parameter value, it will divide the corresponding coefficient to get the actual value.

NOTE: Take no account of radix point of the data in the data package when PC/PLC transmits command to inverter.. The valid value is range from 0 to 65535. 
[7]: During communication, sender shall convert ASCII format into hexadecimal format before transmitting while receiver shall convert the ASCII format into hexadecimal format. For example, the command of controlling forward running of Motor 1.

    Assuming that the frequency in the data for transmission is 10Hz, acceleration/deceleration time is 5S respectively and control motor is running forward, then the actual parameter value of the frequency shall be 1000 (see [6]) and parameter value of acceleration/deceleration, 50 (see [6]).

    The data package to be transmitted shall be as follows:

	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17

	Function
	Start Bit
	Facility Address
	Command Code
	Length
	Frequency
	Acceleration Time
	Deceleration Time
	Direction
	For Expansion
	Parity Bit
	EOT

	Data
	3A
	01
	01
	0B
	03
	E8
	00
	32
	00
	32
	00
	00
	00
	00
	00
	A4
	0D
	0A


Calculation of LRC Parity Code:

If 01+01+0B+03+E8+00+32+00+32+00+00+00+00+00=15CH, low byte of 5CH is adopted, and the complement of low byte 5CH is A4H, then the check bit (byte15) of LRC shall be A4H.

During transmission, convert the contents of the above data package into ASCII format, with details as follows:

3A  0   1   0   1   0   B   0   3   E   8  0   0   3   2   0   0   3   2   0   0

:  30H 31H 30H 31H 30H 42H 30H 33H 45H 38H 30H 30H 33H 32H 30H 30H 33H 32H 30H 30H

0   0   0   0   0   0   0   0    A   4    0D  0A

30H 30H 30H 30H 30H 30H 30H 30H 41H 34H  /CR /LF

Receiver shall convert the ASCII-format value received back into hexadecimal format.

[8]: in case parameters of all function codes are changed, the effective range shall refer to user manual of related series of inverters. Otherwise, unexpected results may occur.

III. Connection of Physical Interface

1. Instructions of Interface

Communication interface of RS485 is located on the most left of control terminal, marked underneath with A+ and B-.

2. Structure of Field Bus

[image: image8.wmf]W

[image: image1]
                                 Connecting Diagram of Field Bus

RS485 Half-duplex communication mode is adopted for Huifeng inverters.

Please note that for the same time in half-duplex connection, only one inverter can have communication with PC/PLC. Should two or more than two inverters upload data at the same time, then bus competition will occur, which will not only lead to communication failure, but higher current to certain elements as well.

3. Grounding and Terminal

Terminal resistance of 120
[image: image2.wmf]W

will be adopted for terminal of RS485 network, to diminish the reflection of signals. Terminal resistance shall not be used for intermediate network.

No direct grounding shall be allowed for any point of RS485 network. All the equipment in the network shall be well grounded via their own grounding terminal. Please note that grounding wires will not form closed loop in any case.

[image: image9.wmf]W


[image: image3]
                                   Connecting Diagram of Terminal Resistance

     Please think over the drive capacity of PC/PLC and the distance between PC/PLC and inverter when wiring. Add a repeaters if drive capacity is not enough. 

        All wiring connections for installation shall have to be made when the inverter is disconnected from power supply.

Instructions for PC/PLC Monitoring Software

I. Master Control Interface, as shown in the below-mentioned figure
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II.Operational Procedure

1. Connect inverter to control system. See diagram below:

1． 
　　　　　　　　　　　　　　　　　　　　　　　　　　　

2. Run the installation program HF—MODBUS and click the icon to enter master control interface for the following operations:

(1) “Select inverter model” in the menu “File”, select the series corresponding to the model of inverter in use.
  (2) Set properly the serial port number that PC/PLC uses in the menu of “Serial Port Setting” and set all the parameters like baud rate and check mode, ensuring its conformity to the inverter to be operated in all aspects.
(3) Set “Current Motor No.” to ensure its conformity to the address of the inverter to be operated.
(4) System parameters

	Parameters
	Interpretation

	Command Parameters
	Motor No.
	Address of the inverter to be operated

	
	Frequency
	Start (Fwd), Start (Rvs), Target frequency of broadcasting

	
	Acceleration Time
	Start (Fwd), Start (Rvs), time required for acceleration from 0Hz up to upper-limit frequency (F111) during broadcasting.

	
	Deceleration Time
	Time required for deceleration from upper-limit frequency (F111) to 0Hz when stopping.

	
	Jogging Frequency
	Jogging (Fwd), Jogging (Rvs), Target frequency of broadcasting

	
	Jogging Acceleration Time
	Jogging (Fwd), Jogging (Rvs), time required for acceleration from 0Hz up to upper-limit frequency (F111) during broadcasting.

	
	Jogging Deceleration Time
	Time required for deceleration from upper-limit frequency (F111) to 0Hz when releasing jogging button.

	Motor Parameters
	Output Voltage
	Current output-voltage of motor under control

	
	Output Current
	Current output-current of motor under control

	
	Output Frequency
	Current output-frequency of motor under control

	
	Current Rotate Speed
	Current rotate-speed of motor under control

	System Parameters
	Select Inverter Model
	Select corresponding series based on inverter 

in use

	
	Serial Port Setting
	Set communication parameters, including data format, serial port number and baud rate

	
	Refresh Setting
	Set the interval time between two refreshing


Note: If F904=1(no parameter mode), the command parameter of “frequency”, “Acceleration time”, “deceleration time”, “jogging frequency”, “jogging acceleration time”, “jogging deceleration time” will be invalid. The inverter will run according to its internal saved parameter after receiving the command from PC/PLC.
 (5) Press corresponding keys for related operation over inverter:
 1) Start (Fwd), Start (Rev): please set the start parameters in frequency, acceleration time, deceleration time. Click Start(Fwd) or Start(Rev) button, the inverter selected will run as settings.
  2) Jogging function: please set the start parameters in frequency, acceleration time, deceleration time. Click Jogging(Fwd) or Jogging(Rev) button, the inverter selected will run as settings. Inverter will not stop unless you loosen the button.

  NOTE: in 1),2), if target frequency (F113) is lower than min frequency(F112), inverter will run at min frequency. For example, min frequency is 10.00Hz, jogging frequency is 5.00Hz,and inverter’s actual frequency is 10.00Hz.  

Similarly, inverter will run at max frequency (F111), if max frequency is lower than target frequency (F113).
   3) Stop, Reset/Free Stop: In normal operation，inverter will stop in the light of deceleration when you press “stop”  button. Free stop is not restricted by stop time. Press “Free Stop” and inverter will immediately stop output. Motor will stop by inertia. If occurs fault, the inverter selected will reset if you press” Reset/Free Stop” button. 
4) Press “Refresh” key, automatic reading of motor parameters will be conducted as per the time set in “Refresh Setting”.

NOTE: Should any malfunction occur in case of ”Refresh”, the parameters indicated in “Motor Status” show the last refresh data before the malfunction occurs.  You can refer to “Details” for motor parameters in case of any error.

5) ”Function Code for Reading and Writing“ menu is used for read and write function code.
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  Function information;

  Read Function Code: It will appear “Y” when you click the corresponding “Select” column of the function you want to operate. The “Y” will disappear when you click again. It is allowed to select multi function codes once. Click the “Read Function Code” button when you have selected functions operated. It will read the functions you select in turn. It will appear a information box “Function codes required to read has been finished.”  when operation is correct.
  Write Function Code: Select the function codes you want to operate, And fill out the value in the “Modification value” column. It is also allowed to select multi function codes once. Click the “Write Function Code” button when you have selected functions operated. It will write the functions you select in turn. It will appear a information box “Function codes required to write has been finished.”  when operation is correct.

If the user do not fully understand the meaning of all function code, please do not operate the function code. Otherwise, unpredictable result will occur.
  NOTE: The “Modification value” column of the function code selected is not allowed to be vacancy. You must fill out a valid value if you select the function code. Otherwise, A error information box will appear. And operation of Write Function Code will be inhibited.
   “Modification inhibit” will appear in the “Remark” column if the function code selected is not allowed change or exceeding the valid range when writing function codes, “Modification Inhibit” will appear in the “Remarks”. “Modification Inhibit” will disappear automatically from the “Remarks” when you read and write this function code correctly next time.

   When user change the min frequency and max frequency, please pay attention to the target frequency and other function codes relevant to the min and max frequency. If max frequency is lower than the target frequency or the value of the other functions relevant to max frequency, max frequency is inhibited to modify. Similarly, min frequency is inhibited to modify, if min frequency is more than the target frequency or the value of the other functions relevant to min frequency,
   NOTE: If you select multi functions code, read function code is inhibited when the write function code is operating, vice versa.
     6) If you set many inverters used the same parameters, code refresh function will facilitate your operation. Firstly, write the functions after set the parameters which you want to change. Then read the functions you choice. Change the motor number and select the functions you operate. Click the “Code Refresh Button” and the functions you want to operate have been changed. It will appear a information box “Function codes required to refresh has been finished” when operation is correct.
NOTE: Code Refresh operation is recommended to be used in the same series.
7)  Save List, Open List: you can save your settings use “Save List” button. It prevents the occurrence that an inverter’s parameters, once changed, cannot be restored to the set parameters in normal operation.
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8) You can check the time for correct execution of each command from “Check Start/Stop Time” in “File” menu. Contents of “Check Start/Stop Time” will automatically disappear each time switching off the software of PC/PLC. If user intends to save the start/stop time of inverter for purpose of equipment maintenance, he can make saving through “Save” menu on the interface of “Check Start/Stop Time”.
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9) Broadcasting command in the menu can be connected to the inverter of PC/PLC for unified operation. It is therefore necessary to ensure the inverter connected to PC/PLC can effect Start/Stop with the same parameter before using broadcasting. There is no feedback information during broadcasting and it is therefore impossible to check the information regarding working status of motor.

NOTE: Before the broadcasting command is used, the “refresh” function must be shut down.
The inverter connected to PC/PLC might not achieve synchronization for the time to execute command when broadcasting command.

Use jogging function carefully when broadcasting. Be sure that the interval between two jogging operation is more than 2S.

III. Precautions for Application:

1. WIN 2000 or above is recommended for operating system.
2. Read carefully the Notice in “Help” prior to any use of operating software of PC/PLC.
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