
Inverter & Charger & Solar Charge Inverter
Modbus Protocol V1.0

1. Revision History

Version Update Date Update Content

V1.0 2025.06.04 Initial release (compatible with both high-frequency and power-frequency inverters, undefined addresses filled with 0xFFFF)

2. Pin Definitions

① +5V (Power positive, load capacity not less than 200mA)

② A (RS485 bus signal)

③ B (RS485 bus signal)

④ GND (Power ground/communication ground)

⑤ NC (Not connected, not allowed for other functions)

⑥ CAN_H (CAN bus signal)

⑦ NC (Not connected, not allowed for other functions)

⑧ CAN_L (CAN bus signal)

Notes:

RS485 initial baud rate: 9600bps

CAN initial baud rate: 500Kbps

RS485 and CAN can be combined into a single physical interface or separated into two physical interfaces

Products without CAN interface requirements may ignore CAN pin definitions

3. Protocol Definition

3.1 Format

Field Length Description

Start
Delimiter

- >10ms

Address
Code

1
BYTE

Range: 01H～F7H (1～247), 00H broadcast address (all slaves respond but don't return commands), FFH general address code (all slaves respond
and return response commands). General address code FFH has the same function as the inverter's current Device ID

Function
Code

1
BYTE

Operation type code

Start

Address

2

BYTE

Register address

Data
Length

2
BYTE

Read/write data length

CRC Check 2
BYTE

CRC checksum for address code, function code, and data bytes

End
Delimiter

- >10ms

3.2 Specifications

Command Name Data Access Type Function Code Error Code

Read single or multiple word registers WORD 03H 83H

Write single word register WORD 06H 86H

Write continuous N word registers WORD 10H 90H

Read file content WORD 14H 94H

Important Notes:

1. Data addresses and data are 2 bytes, with high byte sent first, then low byte; whereas CRC is sent with low byte first, then high byte.

2. Error code for server frame data errors, client returns error exception response function code: Error code = Function code | 80H

3. Exception code description:

01H -- Unsupported function code

02H -- Incorrect PDU start address or PDU start address + data length exceeds legal range

03H -- Data for reading registers or writing registers is too long

04H -- Client failed to read or write registers

05H -- Incorrect checksum in server data

3.3 Examples

1) Read Holding Registers

Request:

Description Bytes Command

Device address BYTE 01H~F7H

Function code BYTE 03H

Start address WORD 4000~4059; 4100~4199; 4300~4615

Number of words to read WORD Ensure read data is within legal address range

Checksum WORD CRC checksum of all above bytes

Normal Response:

Description Bytes Command

Device address BYTE 01H~F7H

Function code BYTE 03H

Data length BYTE 01H~FAH

Data content WORD Read data (high byte first, low byte last)

... WORD Read data (high byte first, low byte last)

Checksum WORD CRC checksum of all above bytes

Exception Response:

Description Bytes Command

Device address BYTE 01H~F7H

Error code BYTE 83H

Exception code BYTE N (N=1,2,3,4,5)

Checksum WORD CRC checksum of all above bytes

2) Write Single Register

Request:

Description Bytes Command

Device address BYTE 01H~F7H

Function code BYTE 06H

Start address WORD 4100~4199; 4300~4615

Write data WORD 0000H~FFFFH

Checksum WORD CRC checksum of all above bytes

Normal Response:

Description Bytes Command

Device address BYTE 01H~F7H

Function code BYTE 06H

Start address WORD 4100~4199; 4300~4615

Write data WORD 0000H~FFFFH

Checksum WORD CRC checksum of all above bytes

Exception Response:

Description Bytes Command

Device address BYTE 01H~F7H

Error code BYTE 86H

Exception code BYTE N (N=1,2,3,4,5)

Checksum WORD CRC checksum of all above bytes

3) Write Continuous N Registers

Request:

Description Bytes Command

Device address BYTE 01H~F7H

Function code BYTE 10H

Start address WORD 4100~4199; 4300~4615

Number of addresses to write WORD -

Number of bytes to write BYTE Twice the number of addresses to write

Data content - Write data (high byte first, low byte last)

... - Write data (high byte first, low byte last)

Checksum WORD CRC checksum of all above bytes

Normal Response:

Description Bytes Command

Device address BYTE 01H~F7H

Function code BYTE 10H

Start address WORD 4100~4199; 4300~4615

Number of addresses to write WORD 0001H~007DH

Checksum WORD CRC checksum of all above bytes

Exception Response:

Description Bytes Command

Device address BYTE 01H~F7H

Error code BYTE 90H

Exception code BYTE N (N=1,2,3,4,5)

Checksum WORD CRC checksum of all above bytes

4) Read File Content

Request:

Description Bytes Command

Device address BYTE 01H~F7H

Function code BYTE 14H

Padding data WORD 0000H

Read file type BYTE 00H (0: fault record)

Read file packet number WORD 0000H

Read file packet sequence number WORD 0000H

Read file size WORD 0000H (BYTE)

Checksum WORD CRC checksum of all above bytes

Normal Response:

Description Bytes Command

Device address BYTE 01H~F7H

Function code BYTE 14H

File packet number WORD 0000H

File packet sequence number WORD 0000H

File size WORD 0000H

Data content WORD Read data (high byte first, low byte last)

... WORD Read data (high byte first, low byte last)

Checksum WORD CRC checksum of all above bytes

Exception Response:

Description Bytes Command

Device address BYTE 01H~F7H

Error code BYTE 94H

Exception code BYTE N (N=1,2,3,4,5)

Checksum WORD CRC checksum of all above bytes

4. PDU Address Allocation Table

PDU Address
(Decimal)

Bytes R/W Unit Description Data Parsing Return
Data

Parsing Example

4000 2 R 0.1V Input voltage AC input voltage

4001 2 R 0.01A Input current AC input current

4002 2 R 0.1V Output voltage Inverter output voltage

4003 2 R 0.01A Output current Inverter output current

4004 2 R 0.01Hz Output frequency Inverter output frequency

4005 2 R 0.1V Battery voltage Battery voltage

4009 2 R 0.01Hz I/P Frequency AC input frequency

4010 2 R 0.1V VoltageL1 Split phase L1 voltage

4012 2 R 0.1V VoltageL2 Split phase L2 voltage

4101 2 R/W - TurnOn/Off beep 00H: Turn on beep
01H: Turn off beep

01H Enable/disable buzzer

4102 2 R/W - Inverter mode 01H: Normal mode
02H: Sleep mode
03H: Shutdown
04H: Reserve

01H: Normal mode
02H: Sleep mode
03H: Shutdown
04H: Reserve

4106 2 R/W 0.1V Rating Voltage Rated voltage

4107 2 R/W 0.01A Rating Current Rated current

4109 2 R/W - Device ID 01H~F7H Default: 01H

4110 2 R/W - N-G Bonding
Enable

0: Disable, 1: Enable Specific inverter relay switch

4328 2 R 0.1A ChargeCurr Charge current flowing into battery, e.g., 500 means 50.0A.
Discharge current is negative. See note (1)

4329 2 R 0.1V Pv volt PV voltage

4330 2 R 0.1A Pv Curr Buck controller output inductor current

4331 2 R 1W Pv charger Power PV charging power

4332 2 R - ChargeState 00H: Charging not enabled
01H: Constant current
charging

02H: Constant voltage
charging
04H: Float charging
05H: Equalization
06H: Battery activation stage
07H: Battery disconnection
processing stage

Low 8 bits: (charging state)

4333 2 R 1W ChargePower Charging power

4393 2 R - WarningStatus Current alarm information See: Alarm Information Appendix

4398~4401 8 R - CurrFcode See: Fault Code Appendix

4405 2 R - MachineState 00: Power-on delay
01: Wait state
02: Initialization
03: Soft start
04: Grid operation
05: Inverter operation
06: Inverter to grid
07: Grid to inverter
08: Hybrid mode
09: Reserved
10: Shutdown

11: Fault
12: Load sense (ECO mode,
detecting load)

Machine current state

4408 2 R 0.1A Load Curr Load current

4409 2 R 1W Load Active
Power

Load active power

4410 2 R 1VA Load Apparent
Power

Load apparent power

Battery Related Settings

4422 2 R/W 0.1A Pv Chg Curr
Set

Total charging current
settable

4424 2 R/W - BatTypeSet 00: UserDef, 01: SLD, 02: FLD, 03: GEL, 04: LFP14(48v), 05: LFP15(48v), 06: LFP16(48v), 0C: N13,
0D: N14, 0E: LFP4(12V)

Battery Type

PDU Address (Decimal) Bytes R/W Unit Description Min value Max value Default value Notes

4425 2 R/W 0.1V Bat Const Chg Volt 9.0V 15.5V 14.4V Equalization charging voltage

4426 2 R/W 0.1V Bat Improv Chg Volt 9.0V 15.5V 14.4V Boost charging voltage

4427 2 R/W 0.1V Bat Float Chg Volt 9.0V 15.5V 13.8V Float charging voltage

4428 2 R/W 0.1V Bat Improv Chg Back Volt 9.0V 15.5V 13.2V Boost charging return voltage

4429 2 R/W 0.1V Bat Over Dischg Back Volt 9.0V 15.5V 12.6V Over-discharge return voltage

4430 2 R/W 0.1V Bat Under Volt 9.0V 15.5V 11.0V Under-voltage warning voltage

4431 2 R/W 0.1V Bat OverDischg Volt 9.0V 15.5V 12.2V Over-discharge voltage

4432 2 R/W 0.1V Bat Dischg Limit Volt 9.0V 15.5V 11.2V Discharge limit voltage

4433 2 R/W 1s Bat OverDischg Delay Time 0S 120S 5S Over-discharge delay time

4434 2 R/W 1min Bat Const Chg Time 0min 600min 120min Equalization charging time

4435 2 R/W 1min Bat Improv Chg Time 10min 600min 120min Boost charging time

4436 2 R/W 1day Bat Const Chg Gap Time 0Day 255Day 30Day Equalization charging interval

4437 2 R/W 0.1V Bat Switch Dc Volt 9V 15.5V 11.5V Grid switching voltage

4439 2 R/W 0.1V Batt Volt Sw To Inv 9V 15.5V 14.4V Inverter switching voltage

4440 2 R/W 1min Batt Equal Chg Time out 5min 900min 240min Equalization charging timeout

Inverter Settings

Address Bytes R/W Unit English Name Description Notes

4441 2 R/W - Output Priority 0: Solar PV priority for inverter
output
1: Grid priority for inverter output
2: Battery priority for inverter
output

Output priority

4442 2 R/W 0.01Hz Output Freq Set Output frequency

4443 2 R/W - Ac Volt Range 0: Wide range
1: Narrow range

AC input range

4444 2 R/W - Power Saving Mode 00: Disable
01: Enable
02: Sleep

Power saving mode

4447 2 R/W - Chg Source Priority 0: PV priority, grid charging only
when PV invalid
1: Grid priority, PV charging only
when grid invalid
2: Hybrid mode, both grid and PV
charging, PV priority
3: PV only, no grid charging

Charging priority

4452 2 R/W 0.1V BAT_OVP 16V Over-voltage protection voltage

4453 2 R/W 0.1V BAT_OVP_Return 15.5V Over-voltage protection recovery voltage

4454 2 R/W 0.1V BAT_LDV_Return 12.6V Under-voltage alarm recovery voltage

4456 2 R/W 0.1A GridInputCurrentLimitMax 30A Grid input current maximum value

4457 2 R/W 0.1A LiActiveEnable 0: Disable
1: Enable

Lithium battery activation function enable; activation occurs only
when enabled and basic activation conditions are met

4458 2 R/W 0.1W PowerSavingModeThreshold 20W Detection threshold in ECO mode

Special Note:

(1) Negative number parsing method: -(0xFFFF - register value) + 1

Fault Code Appendix

Current Fault Codes:

1. Current fault codes use 4 addresses, each address stores one current fault code, capable of displaying 4 fault codes simultaneously. 0 indicates no fault.

For example, if there are currently battery under-voltage and inverter overload faults, they are displayed as follows:

4398: 0001    4399: 14    4400: 00    4401: 00

Fault Code Categories: A, B;

2. Classification method: Category A represents faults directly presented to users; Category B refers to non-theoretical normal faults that occur during
product operation, which will be automatically resolved and the system will resume normal operation; when displayed to users, they can be replaced with

"Comprehensive Fault".

Fault Code Category Fault Name Notes

01 A Battery low voltage protection Battery side voltage is below the set battery voltage protection value

02 B Battery discharge average current overcurrent software protection

03 A Battery not connected alarm Battery side port voltage is less than the set value

04 B Battery low voltage stop discharge alarm

05 A Battery overcurrent protection Current flow on battery side exceeds limit value

06 A Charging overvoltage protection Battery side voltage exceeds limit value

07 B Bus overvoltage hardware protection

08 B Bus overvoltage software protection

09 A PV overvoltage protection PV panel voltage exceeds limit value

10 B Bulk overcurrent software protection

11 B Bulk overcurrent software protection

12 A AC power loss AC input port voltage drops to set value

13 A Bypass overload protection Energy from AC input port directly supplying AC output port exceeds rated value

14 A Inverter overload protection Load on AC output port exceeds rated value

15 B Inverter overcurrent hardware protection

16 B Inverter overcurrent software protection

17 A Inverter short circuit protection Short circuit detected at inverter output port

18 B AC charging overcurrent hardware protection

19 B Bulk heat sink overtemperature protection

20 A Inverter heat sink overtemperature protection Inverter temperature exceeds limit value

21 A Fan fault Fan not working normally

22 B Memory fault

23 A Model setting error Model setting is abnormal

24 B CmdOff

25 B Bus short circuit

26 B Relay short circuit

27 B AC charging board overtemperature

28 A AC input/output reversed AC input voltage at AC output port

29 B Bus undervoltage software protection

30 A Battery capacity <10% (BMS host required) Battery SOC reported to inverter is below 10%

31 A Battery capacity <5% (BMS host required) Battery SOC reported to inverter is below 5%

32 A Battery low energy shutdown (BMS host required) Battery reports low energy shutdown to inverter

33 A Battery overvoltage warning Battery side voltage exceeds set overvoltage warning value

34 A Battery low voltage warning Battery side voltage below set undervoltage warning value

35 A Inverter overtemperature warning Inverter temperature exceeds set overtemperature warning value

36 A Inverter overload warning Inverter load exceeds set overload warning value

37 A Fault accumulation shutdown protection Product experiences multiple faults within a period

40 A Grid current over limit protection Inverter AC input current exceeds set AC maximum input current

41 A Battery reverse connection fault Battery positive and negative terminals reversed

42 A AC input undervoltage protection AC input voltage below normal working value but not near 0

43 B Ground leakage steady-state protection

44 B Ground leakage resistive load sudden change 30mA protection

45 B Ground leakage resistive load sudden change 60mA protection

46 B Ground leakage resistive load sudden change 150mA protection

50 A Battery voltage overvoltage protection Battery side voltage exceeds limit value

51 A Extended temperature probe overtemperature protection External temperature probe exceeds limit value

52 A Inverter output voltage protection Inverter output port voltage exceeds limit value

53 A AC current protection AC side current exceeds limit value

54 A L1 port voltage anomaly AC input L1N phase voltage exceeds limit value

55 A L2 port voltage anomaly AC input L2N phase voltage exceeds limit value

56 A Grid current anomaly AC input current exceeds limit value

57 A Inverter side temperature high fault Inverter side temperature exceeds limit value

58 A Internal ambient temperature high fault Product internal temperature exceeds limit value

59 A DAB side temperature high fault DCDC side temperature exceeds limit value

60 B Backup side DC bias high average value protection

61 B Inv side current DC bias high average value protection

62 A Transformer temperature high fault Internal transformer temperature exceeds limit value

63 A Frequency out of range AC input port frequency exceeds rated working range

64 B Low temperature fault or internal probe abnormal Product detects abnormally low temperature

65 A Grid input L2N reversed AC input L2N wires reversed

66 A Grid input L1N reversed AC input L1N wires reversed

67 A Product PE not connected Product PE phase voltage exceeds limit value

68 B Communication board communication failure

69 B Inverter startup failure protection

Alarm Information Appendix

No. Bit Position Description

1 Bit15 Running data storage abnormal

2 Bit14 -

3 Bit13 -

4 Bit12 -

5 Bit11 -

6 Bit10 -

7 Bit9 -

8 Bit8 -

9 Bit7 -

10 Bit6 Internal temperature alarm

11 Bit5 AC input undervoltage alarm

12 Bit4 AC input overvoltage alarm

13 Bit3 Inverter output overcurrent alarm

14 Bit2 AC input overcurrent alarm

15 Bit1 Battery overvoltage alarm

16 Bit0 Battery undervoltage alarm


