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Summary
This document defines the Interface Protocol between BMU (Battery Monitoring Unit) and BCU (Battery Control Unit).
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1. [bookmark: _Toc31121899]
Interface 
# Interface: CAN Communication
# Speed: 250kbps

# Protocol: CAN 2.0B Extended Frame

# Structure
The provisions of the data link layer mainly refer to the relevant provisions of CAN2.0B and J1939.
Using the 29-bit identifier of the CAN extended frame and redefining it, the following is an allocation table for the 29 identifier:
[image: ]
INDEX represents the frame number of the same PF; R is generally fixed at 0; DP is used for special purpose; 8-bit PF is the code of the message; 8-bit PS is the target address or group expansion; The SA of the bit is the source address for sending this message;

# Transfer Order
# Byte Order is Big Endian and Bit Order is MSB First.

# Address
# BCU: 200
# BMU: 1 ~ 54 (0xFF: Broadcast Address)




2. [bookmark: _Toc31121900]Command
1. 
2. 
2.1. Status Data Request and Response
# Request by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	System Voltage
	Unit: 0.1[V]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	System Current
	Unit: 0.1[A]

	
	
	
	PF
	1
	3
	
	

	
	
	
	PS
	200 + BMU ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	DCP Flag
	1: On, others: Off

	
	
	
	
	7
	0xFF
	



# Response by BMU – 1/4
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Module Voltage
	Unit: 0.1[V]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	DCP Flag Status
	1: On, others: Off

	
	
	
	PF
	11
	3
	Auto Cell Balancing Flag
	0: Manual, 1: Auto

	
	
	
	PS
	200
	4
	Module Warning Status
	MSB

	
	
	
	SA
	200 + BMU ID
	5
	
	LSB

	
	
	
	Data Length: 8
	6
	Module Protection Status
	MSB

	
	
	
	
	7
	
	LSB




# Response by BMU – 2/4
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Battery Status
	MSB

	
	
	
	R
	0
	1
	
	LSB

	
	
	
	DP
	0
	2
	Operating Status
	

	
	
	
	PF
	12
	3
	
	

	
	
	
	PS
	200
	4
	
	

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	FW Version
	MSB

	
	
	
	
	7
	
	LSB



# Response by BMU – 3/4
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Cell Over Voltage Protection Cell Status
	MSB

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	
	

	
	
	
	PF
	13
	3
	
	LSB

	
	
	
	PS
	200
	4
	Cell Over Voltage Warning Cell Status
	MSB

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	
	

	
	
	
	
	7
	
	LSB







# Response by BMU – 4/4
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Cell Under Voltage Protection Cell Status
	MSB

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	
	

	
	
	
	PF
	14
	3
	
	LSB

	
	
	
	PS
	200
	4
	Cell Under Voltage Warning Cell Status
	MSB

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	
	

	
	
	
	
	7
	
	LSB









# Detail Information
	Item
	Description
	Remark

	Module Warning Status
	b0: Module Over Voltage Warning
b1: Cell Over Voltage Warning
b2: Module Under Voltage Warning
b3: Cell Under Voltage Warning
…
b8: Charge High Temperature Warning
b9: Discharge High Temperature Warning
b10: Charge Low Temperature Warning
b11: Discharge Low Temperature Warning
…
b14: Cell Voltage Deviation Warning
Other bits reserved
	

	Module Protection Status
	b0: Module Over Voltage Protection
b1: Cell Over Voltage Protection
b2: Module Under Voltage Protection
b3: Cell Under Voltage Protection
…
b8: Charge High Temperature Protection
b9: Discharge High Temperature Protection
b10: Charge Low Temperature Protection
b11: Discharge Low Temperature Protection
…
b14: Cell Voltage Deviation Protection
Other bits reserved
	

	Operating Status
	0x00: Normal
0x01: Charge
0x02: Discharge
0x04: Warming Up
	

	FW Version
	BMU FW Version (0x1112: V1.1.1.2)
	

	Battery Status
	b0 ~ b6: Reserved
b7: Initializing Complete Flag (1: Initialized)
b8 ~ b10: Reserved
b11: Cell Balancing Flag (0: balancing off, 1: balancing on)
b12: Internal AFE Comm. Fail
b13: Termination Discharge Alarm
b14: Termination Charge Alarm
[bookmark: _Hlk45828250]b15: Auto Cell Balancing Flag (0: Manual, 1: Auto)
	

	Cell Over Voltage Warning Status
	b0: #1 Cell Over Voltage Warning
b1: #2 Cell Over Voltage Warning 
b2: #3 Cell Over Voltage Warning
b3: #4 Cell Over Voltage Warning
b4: #5 Cell Over Voltage Warning
b5: #6 Cell Over Voltage Warning
b6: #7 Cell Over Voltage Warning
b7: #8 Cell Over Voltage Warning
b8: #9 Cell Over Voltage Warning
b9: #10 Cell Over Voltage Warning
b10: #11 Cell Over Voltage Warning
b11: #12 Cell Over Voltage Warning
b12: #13 Cell Over Voltage Warning
b13: #14 Cell Over Voltage Warning
b14: #15 Cell Over Voltage Warning
b15: #16 Cell Over Voltage Warning
b16: #17 Cell Over Voltage Warning
b17: #18 Cell Over Voltage Warning
Other bits reserved
	1: Warning
0: Normal

	Cell Over Voltage Protection Status
	b0: #1 Cell Over Voltage Protection
b1: #2 Cell Over Voltage Protection 
b2: #3 Cell Over Voltage Protection
b3: #4 Cell Over Voltage Protection
b4: #5 Cell Over Voltage Protection
b5: #6 Cell Over Voltage Protection
b6: #7 Cell Over Voltage Protection
b7: #8 Cell Over Voltage Protection
b8: #9 Cell Over Voltage Protection
b9: #10 Cell Over Voltage Protection
b10: #11 Cell Over Voltage Protection
b11: #12 Cell Over Voltage Protection
b12: #13 Cell Over Voltage Protection
b13: #14 Cell Over Voltage Protection
b14: #15 Cell Over Voltage Protection
b15: #16 Cell Over Voltage Protection
b16: #17 Cell Over Voltage Protection
b17: #18 Cell Over Voltage Protection
Other bits reserved
	1: Protection
0: Normal

	Cell Under Voltage Warning Status
	b0: #1 Cell Under Voltage Warning
b1: #2 Cell Under Voltage Warning 
b2: #3 Cell Under Voltage Warning
b3: #4 Cell Under Voltage Warning
b4: #5 Cell Under Voltage Warning
b5: #6 Cell Under Voltage Warning
b6: #7 Cell Under Voltage Warning
b7: #8 Cell Under Voltage Warning
b8: #9 Cell Under Voltage Warning
b9: #10 Cell Under Voltage Warning
b10: #11 Cell Under Voltage Warning
b11: #12 Cell Under Voltage Warning
b12: #13 Cell Under Voltage Warning
b13: #14 Cell Under Voltage Warning
b14: #15 Cell Under Voltage Warning
b15: #16 Cell Under Voltage Warning
b16: #17 Cell Under Voltage Warning
b17: #18 Cell Under Voltage Warning
Other bits reserved
	1: Warning
0: Normal

	Cell Under Voltage Protection Status
	b0: #1 Cell Under Voltage Protection
b1: #2 Cell Under Voltage Protection 
b2: #3 Cell Under Voltage Protection
b3: #4 Cell Under Voltage Protection
b4: #5 Cell Under Voltage Protection
b5: #6 Cell Under Voltage Protection
b6: #7 Cell Under Voltage Protection
b7: #8 Cell Under Voltage Protection
b8: #9 Cell Under Voltage Protection
b9: #10 Cell Under Voltage Protection
b10: #11 Cell Under Voltage Protection
b11: #12 Cell Under Voltage Protection
b12: #13 Cell Under Voltage Protection
b13: #14 Cell Under Voltage Protection
b14: #15 Cell Under Voltage Protection
b15: #16 Cell Under Voltage Protection
b16: #17 Cell Under Voltage Protection
b17: #18 Cell Under Voltage Protection
Other bits reserved
	1: Protection
0: Normal





2.2. Cell Voltage Data Request and Response
# Request by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	19
	3
	0xFF
	

	
	
	
	PS
	200 + BMU ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Response by BMU – 1/5
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Cell #1 Voltage
	Unit: 1[mV]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Cell #2 Voltage
	Unit: 1[mV]

	
	
	
	PF
	191
	3
	
	

	
	
	
	PS
	200
	4
	Cell #3 Voltage
	Unit: 1[mV]

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	Cell #4 Voltage
	Unit: 1[mV]

	
	
	
	
	7
	
	






# Response by BMU – 2/5
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Cell #5 Voltage
	Unit: 1[mV]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Cell #6 Voltage
	Unit: 1[mV]

	
	
	
	PF
	192
	3
	
	

	
	
	
	PS
	200
	4
	Cell #7 Voltage
	Unit: 1[mV]

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	Cell #8 Voltage
	Unit: 1[mV]

	
	
	
	
	7
	
	



# Response by BMU – 3/5
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Cell #9 Voltage
	Unit: 1[mV]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Cell #10 Voltage
	Unit: 1[mV]

	
	
	
	PF
	193
	3
	
	

	
	
	
	PS
	200
	4
	Cell #11 Voltage
	Unit: 1[mV]

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	Cell #12 Voltage
	Unit: 1[mV]

	
	
	
	
	7
	
	







# Response by BMU – 4/5
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Cell #13 Voltage
	Unit: 1[mV]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Cell #14 Voltage
	Unit: 1[mV]

	
	
	
	PF
	194
	3
	
	

	
	
	
	PS
	200
	4
	Cell #15 Voltage
	Unit: 1[mV]

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	Cell #16 Voltage
	Unit: 1[mV]

	
	
	
	
	7
	
	



# Response by BMU – 5/5
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Cell #17 Voltage
	Unit: 1[mV]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Cell #18 Voltage
	Unit: 1[mV]

	
	
	
	PF
	195
	3
	
	

	
	
	
	PS
	200
	4
	
	

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	
	

	
	
	
	
	7
	
	






2.3. Temperature Data Request and Response
# Request by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	3
	3
	0xFF
	

	
	
	
	PS
	200 + BMU ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Response by BMU – 1/2
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Temperature #1
	Unit: 0.1[℃]
Offset: 80.0℃

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Temperature #2
	Unit: 0.1[℃]
Offset: 80.0℃

	
	
	
	PF
	31
	3
	
	

	
	
	
	PS
	200
	4
	Temperature #3
	Unit: 0.1[℃]
Offset: 80.0℃

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	Temperature #4
	Unit: 0.1[℃]
Offset: 80.0℃

	
	
	
	
	7
	
	





# Response by BMU – 2/2
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Temperature #5
	Unit: 0.1[℃]
Offset: 80.0℃

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Temperature #6
	Unit: 0.1[℃]
Offset: 80.0℃

	
	
	
	PF
	32
	3
	
	

	
	
	
	PS
	200
	4
	
	

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	
	

	
	
	
	
	7
	
	






2.4. Cell Voltage Parameter Read/Write Request and Response
# Request Read Parameter by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	5
	3
	0xFF
	

	
	
	
	PS
	200 + BMU ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	Cell Under Voltage Warning Parameter
	Unit: 1[mV]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Cell Under Voltage Protection Parameter
	Unit: 1[mV]

	
	
	
	PF
	5
	3
	
	

	
	
	
	PS
	200 + BMU ID
	4
	Cell Over Voltage Warning Parameter
	Unit: 1[mV]

	
	
	
	SA
	200
	5
	
	

	
	
	
	Data Length: 8
	6
	Cell Over Voltage Protection Parameter
	Unit: 1[mV]

	
	
	
	
	7
	
	






# Response by BMU – 1/1
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Cell Under Voltage Warning Parameter
	Unit: 1[mV]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Cell Under Voltage Protection Parameter
	Unit: 1[mV]

	
	
	
	PF
	51
	3
	
	

	
	
	
	PS
	200
	4
	Cell Over Voltage Warning Parameter
	Unit: 1[mV]

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	Cell Over Voltage Protection Parameter
	Unit: 1[mV]

	
	
	
	
	7
	
	





2.5. Temperature Parameter Read/Write Request and Response
# Request Read Parameter by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	6
	3
	0xFF
	

	
	
	
	PS
	200 + BMU ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	Charge Low Temperature Warning
	Unit: 1[℃]
Offset: 80℃

	
	
	
	R
	0
	1
	Charge Low Temperature Protection
	Unit: 1[℃]
Offset: 80℃

	
	
	
	DP
	0
	2
	Charge High Temperature Warning
	Unit: 1[℃]
Offset: 80℃

	
	
	
	PF
	6
	3
	Charge High Temperature Protection
	Unit: 1[℃]
Offset: 80℃

	
	
	
	PS
	200 + BMU ID
	4
	Discharge Low Temperature Warning
	Unit: 1[℃]
Offset: 80℃

	
	
	
	SA
	200
	5
	Discharge Low Temperature Protection
	Unit: 1[℃]
Offset: 80℃

	
	
	
	Data Length: 8
	6
	Discharge High Temperature Warning
	Unit: 1[℃]
Offset: 80℃

	
	
	
	
	7
	Discharge High Temperature Protection
	Unit: 1[℃]
Offset: 80℃




# Response by BMU – 1/1
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Charge Low Temperature Warning Parameter
	Unit: 1[℃]
Offset: 80℃

	
	
	
	R
	0
	1
	Charge Low Temperature Protection Parameter
	Unit: 1[℃]
Offset: 80℃

	
	
	
	DP
	0
	2
	Charge High Temperature Warning
	Unit: 1[℃]
Offset: 80℃

	
	
	
	PF
	61
	3
	Charge High Temperature Protection
	Unit: 1[℃]
Offset: 80℃

	
	
	
	PS
	200 + BMU ID
	4
	Discharge Low Temperature Warning
	Unit: 1[℃]
Offset: 80℃

	
	
	
	SA
	200
	5
	Discharge Low Temperature Protection
	Unit: 1[℃]
Offset: 80℃

	
	
	
	Data Length: 8
	6
	Discharge High Temperature Warning
	Unit: 1[℃]
Offset: 80℃

	
	
	
	
	7
	Discharge High Temperature Protection
	Unit: 1[℃]
Offset: 80℃






2.6. Module Voltage Parameter Read/Write Request and Response
# Request Read Parameter by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	7
	3
	0xFF
	

	
	
	
	PS
	200 + BMU ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	Module Under Voltage Warning Parameter
	Unit: 0.1[V]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Module Under Voltage Protection Parameter
	Unit: 0.1[V]

	
	
	
	PF
	7
	3
	
	

	
	
	
	PS
	200 + BMU ID
	4
	Module Over Voltage Warning Parameter
	Unit: 0.1[V]

	
	
	
	SA
	200
	5
	
	

	
	
	
	Data Length: 8
	6
	Module Over Voltage Protection Parameter
	Unit: 0.1[V]

	
	
	
	
	7
	
	






# Response by BMU – 1/1
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Module Under Voltage Warning Parameter
	Unit: 0.1[V]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Module Under Voltage Protection Parameter
	Unit: 0.1[V]

	
	
	
	PF
	71
	3
	
	

	
	
	
	PS
	200
	4
	Module Over Voltage Warning Parameter
	Unit: 0.1[V]

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	Module Over Voltage Protection Parameter
	Unit: 0.1[V]

	
	
	
	
	7
	
	






2.7. Cell Balancing Voltage Set Request
# Request Read Parameter by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	10
	3
	0xFF
	

	
	
	
	PS
	200 + BMU ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Set by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	Cell Balancing Voltage
	Unit: 1[mV]
	MSB

	
	
	
	R
	0
	1
	
	
	LSB

	
	
	
	DP
	0
	2
	Cell Balancing Voltage Gap
	Unit: 10[mV]

	
	
	
	PF
	10
	3
	0
	Time Stamp Set Flag
	0: Not Time Stamp
1: Set Time

	
	
	
	
	
	
	1
	Cell Balancing Interval
	Unit: Second

	
	
	
	
	
	
	2
	
	

	
	
	
	
	
	
	3
	
	

	
	
	
	
	
	
	4
	
	

	
	
	
	
	
	
	5
	
	

	
	
	
	
	
	
	6
	
	

	
	
	
	
	
	
	7
	
	

	
	
	
	PS
	200 + BMU ID
	4
	Time Stamp
	Unix Time Stamp
	MSB

	
	
	
	SA
	200
	5
	
	
	

	
	
	
	Data Length: 8
	6
	
	
	

	
	
	
	
	7
	
	
	LSB



[bookmark: _GoBack]# Response by BMU – 1/1
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Cell Balancing Voltage
(BCU Set)
	Unit: 1[mV]
	MSB

	
	
	
	R
	0
	1
	
	
	LSB

	
	
	
	DP
	0
	2
	Cell Balancing Voltage Gap
	Unit: 10[mV]

	
	
	
	PF
	101
	3
	0
	-
	-

	
	
	
	
	
	
	1
	Cell Balancing Interval
	Unit: Second

	
	
	
	
	
	
	2
	
	

	
	
	
	
	
	
	3
	
	

	
	
	
	
	
	
	4
	
	

	
	
	
	
	
	
	5
	
	

	
	
	
	
	
	
	6
	
	

	
	
	
	
	
	
	7
	
	

	
	
	
	PS
	200 + BMU ID
	4
	Time Stamp
	Unix Time Stamp
	MSB

	
	
	
	SA
	200
	5
	
	
	

	
	
	
	Data Length: 8
	6
	
	
	

	
	
	
	
	7
	
	
	LSB





2.8. Cell Balancing Value Request and Response
# Request by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	11
	3
	0xFF
	

	
	
	
	PS
	200 + BMU ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Response by BMU – 1/1
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Cell Balancing Voltage
	Unit: 1[mV]
	LSB

	
	
	
	R
	0
	1
	
	
	MSB

	
	
	
	DP
	0
	2
	Cell Balancing Voltage Gap
	Unit: 1[mV]

	
	
	
	PF
	111
	3
	Cell Balancing Flag
	

	
	
	
	PS
	200
	4
	Cell Balancing Status (#1 ~ #8)
	

	
	
	
	SA
	200 + BMU ID
	5
	Cell Balancing Status (#9 ~ #16)
	

	
	
	
	Data Length: 8
	6
	Cell Balancing Status (#17 ~ #18)
	

	
	
	
	
	7
	
	






2.9. Default Parameter Set Request
# Request by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	Default Parameter
	0: Safety Parameter
1: Factory Default

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	16
	3
	0xFF
	

	
	
	
	PS
	200 + BMU ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	





2.10. Cell Voltage Deviation Parameter Read/Write Request and Response
# Request Read Parameter by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	2
	3
	0xFF
	

	
	
	
	PS
	200 + BMU ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	Cell Voltage Diff Protection Parameter
	Unit: 1[mV]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Cell Voltage Diff Warning Parameter
	Unit: 1[mV]

	
	
	
	PF
	2
	3
	
	

	
	
	
	PS
	200 + BMU ID
	4
	Cell Voltage Diff Recovery Parameter
	Unit: 1[mV]

	
	
	
	SA
	200
	5
	
	

	
	
	
	Data Length: 8
	6
	Cell Voltage Diff Time Parameter
	Unit: 1[sec]

	
	
	
	
	7
	
	






# Response by BMU – 1/1
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Cell Voltage Diff Protection Parameter
	Unit: 1[mV]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Cell Voltage Diff Warning Parameter
	Unit: 1[mV]

	
	
	
	PF
	21
	3
	
	

	
	
	
	PS
	200
	4
	Cell Voltage Diff Recovery Parameter
	Unit: 1[mV]

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	Cell Voltage Diff Time Parameter
	Unit: 1[sec]

	
	
	
	
	7
	
	






2.11. Module Address Read/Write Request and Response
# Request Read Address by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	9
	3
	0xFF
	

	
	
	
	PS
	200 + BMU ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Address by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	Module ID New
	Range: 1 ~ 20

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	9
	3
	0xFF
	

	
	
	
	PS
	200 + BMU ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	






# Response by BMU – 1/1
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Module ID
	Range: 1 ~ 20

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	
	

	
	
	
	PF
	91
	3
	
	

	
	
	
	PS
	200
	4
	
	

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	
	

	
	
	
	
	7
	
	






2.12. Module Heartbeat Read Request and Response
# Request Read Address by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	20
	3
	0xFF
	

	
	
	
	PS
	200 + BMU ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Response by BMU – 1/1
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Module Heartbeat
	

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	
	

	
	
	
	PF
	201
	3
	
	

	
	
	
	PS
	200
	4
	
	

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	
	

	
	
	
	
	7
	
	





2.13. Voltage Recovery Parameter Read/Write Request and Response
# Request Read Parameter by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	23
	3
	0xFF
	

	
	
	
	PS
	200 + BMU ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	Cell Under Voltage Recovery Parameter
	Unit: 1[mV]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Cell Over Voltage Recovery Parameter
	Unit: 1[mV]

	
	
	
	PF
	23
	3
	
	

	
	
	
	PS
	200 + BMU ID
	4
	Module Under Voltage Recovery Parameter
	Unit: 0.1[V]

	
	
	
	SA
	200
	5
	
	

	
	
	
	Data Length: 8
	6
	Module Over Voltage Recovery Parameter
	Unit: 0.1[V]

	
	
	
	
	7
	
	






# Response by BMU – 1/1
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMU
	BCU
	*
	P
	6
	0
	Cell Under Voltage Recovery Parameter
	Unit: 1[mV]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Cell Over Voltage Recovery Parameter
	Unit: 1[mV]

	
	
	
	PF
	231
	3
	
	

	
	
	
	PS
	200
	4
	Module Under Voltage Recovery Parameter
	Unit: 0.1[V]

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	Module Over Voltage Recovery Parameter
	Unit: 0.1[V]

	
	
	
	
	7
	
	





2.14. Temperature Recovery Parameter Read/Write Request and Response
# Request Read Parameter by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	24
	3
	0xFF
	

	
	
	
	PS
	200 + BMU ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	Charge Low Temperature Recovery Parameter
	Unit: 1[℃]
Offset: 80℃

	
	
	
	R
	0
	1
	Charge High Temperature Recovery Parameter
	Unit: 1[℃]
Offset: 80℃

	
	
	
	DP
	0
	2
	Discharge Low Temperature Recovery Parameter
	Unit: 1[℃]
Offset: 80℃

	
	
	
	PF
	24
	3
	Discharge High Temperature Recovery Parameter
	Unit: 1[℃]
Offset: 80℃

	
	
	
	PS
	200 + BMU ID
	4
	
	

	
	
	
	SA
	200
	5
	
	

	
	
	
	Data Length: 8
	6
	
	

	
	
	
	
	7
	
	





# Response by BMU – 1/1
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	Charge Low Temperature Recovery Parameter
	Unit: 1[℃]
Offset: 80℃

	
	
	
	R
	0
	1
	Charge High Temperature Recovery Parameter
	Unit: 1[℃]
Offset: 80℃

	
	
	
	DP
	0
	2
	Discharge Low Temperature Recovery Parameter
	Unit: 1[℃]
Offset: 80℃

	
	
	
	PF
	241
	3
	Discharge High Temperature Recovery Parameter
	Unit: 1[℃]
Offset: 80℃

	
	
	
	PS
	200
	4
	
	

	
	
	
	SA
	200 + BMU ID
	5
	
	

	
	
	
	Data Length: 8
	6
	
	

	
	
	
	
	7
	
	






2.15. Cell Balancing Parameter Set Request and Response (for Standalone)
# Request Read Parameter by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	17
	3
	0xFF
	

	
	
	
	PS
	200 + BMU ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Set Parameter by BCU
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	Cell Balance Threshold
	mV
	MSB

	
	
	
	R
	0
	1
	
	
	LSB

	
	
	
	DP
	0
	2
	Cell Balance Window
	mV
	MSB

	
	
	
	PF
	17
	3
	
	
	LSB

	
	
	
	PS
	200 + BMU ID
	4
	Cell Balance Min.
	mV

	
	
	
	SA
	200
	5
	Cell Balance Interval
	Second

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	





# Response by BMU – 1/1
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BCU
	BMU
	*
	P
	6
	0
	Cell Balance Threshold
	mV
	MSB

	
	
	
	R
	0
	1
	
	
	LSB

	
	
	
	DP
	0
	2
	Cell Balance Window
	mV
	MSB

	
	
	
	PF
	171
	3
	
	
	LSB

	
	
	
	PS
	200 + BMU ID
	4
	Cell Balance Min.
	mV

	
	
	
	SA
	200
	5
	Cell Balance Interval
	Second

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
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