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Summary
This document defines the CAN 2.0B Interface Protocol between mBMS (Module Battery Management System, 15S LFP) and BMCB (Battery Module Control Board) / Supervisory Host GUI.
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	AMG ES Team

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	




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 (Priority) represents the message category (6: Normal Monitoring & Control, 1: Inventory Data, 4: F/W Download); R is fixed at 0; DP is fixed at 0; 8-bit PF is the Command / Function Code; 8-bit PS is the Destination Address (Target Node); 8-bit SA is the Source Address (Origin Node).

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

# Address
# BMCB (Host): 200 (Host GUI SA: 1)
# mBMS: 1 ~ 10 (CAN Node Address: 201 ~ 210, 0xFF: Broadcast Address)




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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	1
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	Command / Auto Balancing Flag
	0xFF: Status Data Request
0x00: Auto Balancing Off (Manual)
0x01: Auto Balancing On (Auto)



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Module Voltage
	Unit: 0.01[V] (MSB)

	
	
	
	R
	0
	1
	
	Unit: 0.01[V] (LSB)

	
	
	
	DP
	0
	2
	SOC (State of Charge)
	Unit: 1[%] (0 ~ 100%)

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

	
	
	
	PS
	200
	4
	Module Warning Status 1
	Bitfield (Refer to Detail Info)

	
	
	
	SA
	200 + mBMS ID
	5
	Module Protection Status 1
	Bitfield (Refer to Detail Info)

	
	
	
	Data Length: 8
	6
	Module Current
	Unit: 0.1[A], Offset: +30000 (MSB)

	
	
	
	
	7
	
	Unit: 0.1[A], Offset: +30000 (LSB)



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Module Warning Status 2
	Bitfield (Refer to Detail Info)

	
	
	
	R
	0
	1
	Module Protection Status 2
	Bitfield (Refer to Detail Info)

	
	
	
	DP
	0
	2
	Operating Status
	0: Standby, 1: Charge, 2: Discharge,
3: Floating, 4: Warming Up

	
	
	
	PF
	12
	3
	H/W Signature (Reserved)
	0x57 ('W')

	
	
	
	PS
	200
	4
	H/W Type Code (Reserved)
	0x11: HW1, 0x22: HW2, 0x33: HW3

	
	
	
	SA
	200 + mBMS ID
	5
	Build Revision (Reserved)
	0x02 (R402)

	
	
	
	Data Length: 8
	6
	FW Version
	BCD Format (MSB)

	
	
	
	
	7
	
	BCD Format (LSB)



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Battery Status
	MSB (Refer to Detail Info)

	
	
	
	R
	0
	1
	
	LSB (Refer to Detail Info)

	
	
	
	DP
	0
	2
	Protection Status (Full Register)
	MSB (Refer to Detail Info)

	
	
	
	PF
	13
	3
	
	LSB (Refer to Detail Info)

	
	
	
	PS
	200
	4
	0x00
	Reserved

	
	
	
	SA
	200 + mBMS ID
	5
	0x00
	Reserved

	
	
	
	Data Length: 8
	6
	0x00
	Reserved

	
	
	
	
	7
	0x00
	Reserved



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Cell Over Voltage Protection Cell Status
	MSB (Cell #9 ~ #15)

	
	
	
	R
	0
	1
	
	LSB (Cell #1 ~ #8)

	
	
	
	DP
	0
	2
	Cell Over Voltage Warning Cell Status
	MSB (Cell #9 ~ #15)

	
	
	
	PF
	14
	3
	
	LSB (Cell #1 ~ #8)

	
	
	
	PS
	200
	4
	Cell Under Voltage Protection Cell Status
	MSB (Cell #9 ~ #15)

	
	
	
	SA
	200 + mBMS ID
	5
	
	LSB (Cell #1 ~ #8)

	
	
	
	Data Length: 8
	6
	Cell Under Voltage Warning Cell Status
	MSB (Cell #9 ~ #15)

	
	
	
	
	7
	
	LSB (Cell #1 ~ #8)



# Detail Information
	Item
	Description
	Remark

	Module Alarm 
Status 1
(PF 11, Byte 4)
	b0: Cell Over Voltage Warning (COV-W)
b1: Cell Under Voltage Warning (CUV-W)
b2: High Temperature Warning (Charge | Discharge)
b3: Low Temperature Warning (Charge | Discharge)
b4: Module (System) Over Voltage Warning (SOV-W)
b5: Module (System) Under Voltage Warning (SUV-W)
b6: Cell Voltage Deviation Warning
b7: Reserved (0)
	1: Warning
0: Normal

	Module Alarm 
Status 1
(PF 11, Byte 5)
	b0: Cell Over Voltage Protection (COV-T)
b1: Cell Under Voltage Protection (CUV-T)
b2: High Temperature Protection (Charge | Discharge)
b3: Low Temperature Protection (Charge | Discharge)
b4: Module (System) Over Voltage Protection (SOV-T)
b5: Module (System) Under Voltage Protection (SUV-T)
b6: Cell Voltage Deviation Protection (24h Hold Latch)
b7: Internal AFE Comm. Fail
	1: Protection
0: Normal

	Module Alarm 
Status 2
(PF 12, Byte 0)
	b0: Module Temp Diff Protection (temp_diff: 3.0 deg C hold 24h) b1: Critical Over Current Lockout (critial_over_current: 3-Times OC Lockout) 
b2: Low Capacity (SOC) Warning 
b3: Reserved (0) 
b4: Charge High Temperature Warning (OTC-W) 
b5: Charge Low Temperature Warning (LTC-W) 
b6: Discharge High Temperature Warning (OTD-W) 
b7: Discharge Low Temperature Warning (LTD-W)
	1: Warning
0: Normal

	Module Alarm 
Status 2
(PF 12, Byte 1)
	b0: Charge Over Current Warning (OCC-W) 
b1: Charge Over Current Protection (chg_over_current: Normal OCC Trip) 
b2: Discharge Over Current Warning (OCD-W) 
b3: Discharge Over Current Protection (OCD-T) 
b4: Charge High Temperature Protection (OTC-T) 
b5: Charge Low Temperature Protection (LTC-T) 
b6: Discharge High Temperature Protection (OTD-T) 
b7: Discharge Low Temperature Protection (LTD-T)
	1: Protection / Warning
0: Normal

	Operating Status
(PF 12, Byte 2)
	0x00: Standby (Normal)
0x01: Charging
0x02: Discharging
0x03: Floating
0x04: Warming Up
	

	FW Version
(PF 12, Byte 6~7)
	mBMS Application Firmware Version in 4-digit BCD format
(e.g., 0x4001: V4.0.0.1, 0x3117: V3.1.1.7, 0x3221: V3.2.2.1, 0x3323: V3.3.2.3)
	

	Battery Status
(PF 13, Byte 0~1)
	b0: DSG_S (Discharge FET Control)
b1: CHG_S (Charge FET Control)
b2: ZVC_S (Pre-charge FET Control)
b3: RXM
b4: FD (Fully Discharged)
b5: FC (Fully Charged)
b6: MD
b7: INIT (Initializing Complete Flag, 1: Initialized)
b8: DSG_C (Discharge FET Status, 1: ON)
b9: CHG_C (Charge FET Status, 1: ON)
b10: ZVC_C (Pre-charge FET Status, 1: ON)
b11: CB (Cell Balancing Active Flag, 0: Off, 1: On)
b12: AFE (Internal AFE Comm. Fail, 1: Fail)
b13: TDA (Terminate Discharge Alarm)
b14: TCA (Terminate Charge Alarm)
b15: ACB (Auto Cell Balancing Flag, 0: Manual, 1: Auto)
	16-bit Register

	Protection Status
(PF 13, Byte 2~3)
	b0: Module Over Voltage Protection
b1: Cell Over Voltage Protection
b2: Module Under Voltage Protection
b3: Cell Under Voltage Protection
b4: Charge Over Current Protection
b5: Discharge Over Current Protection
b6: Reserved
b7: Critical Over Current Protection (OCC 3-Times Lockout)
b8: Charge High Temperature Protection
b9: Discharge High Temperature Protection
b10: Charge Low Temperature Protection
b11: Discharge Low Temperature Protection
b12: Reserved
b13: Short Circuit Protection
b14: Cell Voltage Deviation Protection (24h Hold Latch)
b15: Internal AFE Fail
	16-bit Register

	Cell Over/Under Voltage
Warning & Protection Status
(PF 14, Byte 0~7)
	b0: #1 Cell Status
b1: #2 Cell Status
...
b14: #15 Cell Status
b15: Reserved (0)
	1: Active
0: Normal





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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	19
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	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 + mBMS ID
	5
	
	

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

	
	
	
	
	7
	
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	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 + mBMS ID
	5
	
	

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

	
	
	
	
	7
	
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	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 + mBMS ID
	5
	
	

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

	
	
	
	
	7
	
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	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 + mBMS ID
	5
	
	

	
	
	
	Data Length: 8
	6
	0x00
	Unused (15S Configuration)

	
	
	
	
	7
	0x00
	Unused (15S Configuration)





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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	3
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Temperature #1
	Unit: 0.1[℃]
Offset: 80.0℃ (+800)

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Temperature #2
	Unit: 0.1[℃]
Offset: 80.0℃ (+800)

	
	
	
	PF
	31
	3
	
	

	
	
	
	PS
	200
	4
	Temperature #3
	Unit: 0.1[℃]
Offset: 80.0℃ (+800)

	
	
	
	SA
	200 + mBMS ID
	5
	
	

	
	
	
	Data Length: 8
	6
	Temperature #4
	Unit: 0.1[℃]
Offset: 80.0℃ (+800)

	
	
	
	
	7
	
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Temperature #5
	Unit: 0.1[℃]
Offset: 80.0℃ (+800)

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Temperature #6
	Unit: 0.1[℃]
Offset: 80.0℃ (+800)

	
	
	
	PF
	32
	3
	
	

	
	
	
	PS
	200
	4
	BMS Temperature #1 (PcmT)
	Unit: 0.1[℃], Offset: 80.0℃
(HW1: MCU Internal Temp / HW2,3: Board NTC #1)

	
	
	
	SA
	200 + mBMS ID
	5
	
	

	
	
	
	Data Length: 8
	6
	BMS Temperature #2 (LcmT)
	Unit: 0.1[℃], Offset: 80.0℃
(HW1: 0x0000 Unused / HW2,3: Board NTC #2)

	
	
	
	
	7
	
	





2.4. SOC / SOH Data Request and Response
# Request by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	4
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	SOC (State of Charge)
	Unit: 0.1[%] (MSB)

	
	
	
	R
	0
	1
	
	Unit: 0.1[%] (LSB)

	
	
	
	DP
	0
	2
	SOH (State of Health)
	Unit: 0.1[%] (MSB)

	
	
	
	PF
	41
	3
	
	Unit: 0.1[%] (LSB)

	
	
	
	PS
	200
	4
	SOH (HW2,3) / FW Version (HW1)
	MSB

	
	
	
	SA
	200 + mBMS ID
	5
	
	LSB

	
	
	
	Data Length: 8
	6
	Cycle Count (HW2,3)
	Unit: 1[Cycle] (MSB)

	
	
	
	
	7
	
	Unit: 1[Cycle] (LSB)





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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	2
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	Cell Voltage Diff Protection Parameter
	Unit: 1[mV] (Default: 200mV)

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Cell Temp Diff Protection Parameter (MSB)
	Unit: 0.1[℃] (Default: 30 = 3.0℃) MSB

	
	
	
	PF
	2
	3
	Cell Temp Diff Protection Parameter (LSB)
	Unit: 0.1[℃] (Default: 30 = 3.0℃) LSB

	
	
	
	PS
	200 + mBMS ID
	4
	Cell Voltage & Temp Diff Protection Hold Time
	Unit: 1[sec], 32-bit MSB (Default: 86400s = 24h, 0 sets 24h default)

	
	
	
	SA
	200
	5
	
	Unit: 1[sec] (RAM update; simultaneously updates temp diff time)

	
	
	
	Data Length: 8
	6
	
	Unit: 1[sec] (GUI displays/sets in Minutes)

	
	
	
	
	7
	
	Unit: 1[sec], 32-bit LSB



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Cell Voltage Diff Protection Parameter
	Unit: 1[mV] (Default: 200mV)

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Cell Temp Diff Protection Parameter (MSB)
	Unit: 0.1[℃] (Default: 30 = 3.0℃) MSB

	
	
	
	PF
	21
	3
	Cell Temp Diff Protection Parameter (LSB)
	Unit: 0.1[℃] (Default: 30 = 3.0℃) LSB

	
	
	
	PS
	200
	4
	Cell Temp Diff Protection Hold Time
	Unit: 1[sec], 32-bit MSB (Active Temp Diff hold time: Get_Temp_Diff_ProtectHoldTime)

	
	
	
	SA
	200 + mBMS ID
	5
	
	Unit: 1[sec]

	
	
	
	Data Length: 8
	6
	
	Unit: 1[sec]

	
	
	
	
	7
	
	Unit: 1[sec], 32-bit LSB





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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	5
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	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 + mBMS 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 mBMS – 1/1
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	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 + mBMS ID
	5
	
	

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

	
	
	
	
	7
	
	





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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	6
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	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 + mBMS 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 mBMS – 1/1
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	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
	61
	3
	Charge High Temperature Protection
	Unit: 1[℃] / Offset: 80℃

	
	
	
	PS
	200
	4
	Discharge Low Temperature Warning
	Unit: 1[℃] / Offset: 80℃

	
	
	
	SA
	200 + mBMS ID
	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℃





2.8. Module (System) Voltage Parameter Read/Write Request and Response
# Request Read Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	7
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	Module Under Voltage Warning Parameter
	Unit: 0.01[V]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Module Under Voltage Protection Parameter
	Unit: 0.01[V]

	
	
	
	PF
	7
	3
	
	

	
	
	
	PS
	200 + mBMS ID
	4
	Module Over Voltage Warning Parameter
	Unit: 0.01[V]

	
	
	
	SA
	200
	5
	
	

	
	
	
	Data Length: 8
	6
	Module Over Voltage Protection Parameter
	Unit: 0.01[V]

	
	
	
	
	7
	
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Module Under Voltage Warning Parameter
	Unit: 0.01[V]

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Module Under Voltage Protection Parameter
	Unit: 0.01[V]

	
	
	
	PF
	71
	3
	
	

	
	
	
	PS
	200
	4
	Module Over Voltage Warning Parameter
	Unit: 0.01[V]

	
	
	
	SA
	200 + mBMS ID
	5
	
	

	
	
	
	Data Length: 8
	6
	Module Over Voltage Protection Parameter
	Unit: 0.01[V]

	
	
	
	
	7
	
	





2.9. System Configuration Parameter Read/Write Request and Response
# Request Read Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	8
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	Cell Quantity
	Read-only (Fixed: 15)

	
	
	
	R
	0
	1
	Temperature Sensor Quantity
	Read-only (Fixed: 6)

	
	
	
	DP
	0
	2
	Full Charge Capacity
	Unit: 0.1[Ah] (MSB)

	
	
	
	PF
	8
	3
	
	Unit: 0.1[Ah] (LSB)

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Cell Quantity
	15 (15S)

	
	
	
	R
	0
	1
	Temperature Sensor Quantity
	6 (6 Channels)

	
	
	
	DP
	0
	2
	Full Charge Capacity
	Unit: 0.1[Ah] (MSB)

	
	
	
	PF
	81
	3
	
	Unit: 0.1[Ah] (LSB)

	
	
	
	PS
	200
	4
	0x00
	

	
	
	
	SA
	200 + mBMS ID
	5
	0x00
	

	
	
	
	Data Length: 8
	6
	0x00
	

	
	
	
	
	7
	0x00
	





2.10. Cell Balancing Parameter Read/Write Request and Response
# Request Read Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	10
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	Cell Balance Threshold
	Unit: 1[mV] (MSB, Default: 3350mV)

	
	
	
	R
	0
	1
	
	Unit: 1[mV] (LSB, RAM update only)

	
	
	
	DP
	0
	2
	Cell Balance Window
	Unit: 1[mV]

	
	
	
	PF
	10
	3
	Cell Balance Min.
	Unit: 1[mV] (Default: 20mV)

	
	
	
	PS
	200 + mBMS ID
	4
	Cell Balance Interval
	Unit: 1[sec]

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Cell Balance Threshold
	Unit: 1[mV] (MSB)

	
	
	
	R
	0
	1
	
	Unit: 1[mV] (LSB)

	
	
	
	DP
	0
	2
	Cell Balance Window
	Unit: 1[mV]

	
	
	
	PF
	101
	3
	Cell Balance Min.
	Unit: 1[mV]

	
	
	
	PS
	200
	4
	Cell Balance Interval
	Unit: 1[sec]

	
	
	
	SA
	200 + mBMS ID
	5
	0x00
	

	
	
	
	Data Length: 8
	6
	0x00
	

	
	
	
	
	7
	0x00
	





2.11. Cell Balancing Status Request and Response
# Request by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	11
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Cell Balancing Active Flag
	0: Off, 1: On (HW2,3)

	
	
	
	R
	0
	1
	Cell Balance Interval
	Unit: 1[sec] (HW2,3)

	
	
	
	DP
	0
	2
	Cell Balance Min.
	Unit: 1[mV] (HW2,3)

	
	
	
	PF
	111
	3
	0x00
	Reserved

	
	
	
	PS
	200
	4
	Cell Balancing Status (#1 ~ #8)
	Bitmask LSB (b0: Cell #1 ~ b7: Cell #8)

	
	
	
	SA
	200 + mBMS ID
	5
	Cell Balancing Status (#9 ~ #15)
	Bitmask MSB (b0: Cell #9 ~ b6: Cell #15, b7: Flag)

	
	
	
	Data Length: 8
	6
	Balance Average Voltage
	Unit: 1[mV] (MSB, HW2,3)

	
	
	
	
	7
	
	Unit: 1[mV] (LSB, HW2,3)





2.12. Forced (Manual) Cell Balancing Set Request
# Request by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	Forced Balancing Control
	0: Off, 1: On (Requires ACB == 0 Manual Mode)

	
	
	
	R
	0
	1
	Target Cell Index
	0 ~ 14 (Cell #1 ~ Cell #15)

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	12
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



2.13. Manual SOC / Cycle Count Set Request
# Request by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	SOC Set Enable Flag
	0x00: Set SOC, 0xFF: Ignore

	
	
	
	R
	0
	1
	Target SOC Value
	Unit: 1[%] (0 ~ 100%)

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	13
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	Cycle Count Set Enable Flag
	0x00: Set Cycle Count, 0xFF: Ignore

	
	
	
	SA
	200
	5
	Cycle Count Value
	MSB

	
	
	
	Data Length: 8
	6
	
	LSB

	
	
	
	
	7
	0xFF
	





2.14. Low SOC Parameter Read/Write Request and Response
# Request Read Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	14
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	Low SOC Warning Parameter
	Unit: 1[%]

	
	
	
	R
	0
	1
	Low SOC Recovery Parameter
	Unit: 1[%]

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	14
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Low SOC Warning Parameter
	Unit: 1[%]

	
	
	
	R
	0
	1
	Low SOC Recovery Parameter
	Unit: 1[%]

	
	
	
	DP
	0
	2
	0x00
	

	
	
	
	PF
	141
	3
	0x00
	

	
	
	
	PS
	200
	4
	0x00
	

	
	
	
	SA
	200 + mBMS ID
	5
	0x00
	

	
	
	
	Data Length: 8
	6
	0x00
	

	
	
	
	
	7
	0x00
	





2.15. Option Parameter Read/Write Request and Response
# Request Read Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	15
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	Spec Info Option Flag (Bit 15)
	0: Clear (0x8000), 1: Set (0x8000)

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	15
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Spec Info Option Register
	MSB

	
	
	
	R
	0
	1
	
	LSB

	
	
	
	DP
	0
	2
	0x00
	

	
	
	
	PF
	151
	3
	0x00
	

	
	
	
	PS
	200
	4
	0x00
	

	
	
	
	SA
	200 + mBMS ID
	5
	0x00
	

	
	
	
	Data Length: 8
	6
	0x00
	

	
	
	
	
	7
	0x00
	





2.16. Default Parameter Set / Forced Shutdown Request
# Request by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	Default Parameter Mode
	0: Safety Parameter Default
1: Factory Default
0xFF: Under Voltage Shutdown Control

	
	
	
	R
	0
	1
	Shutdown Control Flag
	1: Trigger Under Voltage Shutdown (when Byte 0 == 0xFF)
0xFF: Normal Default Parameter Reset

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	16
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



2.17. Current Calibration Request and Response
# Request by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	17
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	Reference Current
	Unit: 1[A] (MSB, 0xFF for Read-only)

	
	
	
	Data Length: 8
	6
	
	Unit: 1[A] (LSB, 0xFF for Read-only)

	
	
	
	
	7
	Calibration Channel Select
	0: Charge Current Gain (CC1_Gain)
1: Discharge Current Gain (DC_Gain)



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	0x00
	

	
	
	
	R
	0
	1
	0x00
	

	
	
	
	DP
	0
	2
	0x00
	

	
	
	
	PF
	171
	3
	Current Calibration Gain
	32-bit MSB (CC1_Gain or DC_Gain)

	
	
	
	PS
	200
	4
	
	32-bit Byte 2

	
	
	
	SA
	200 + mBMS ID
	5
	
	32-bit Byte 1

	
	
	
	Data Length: 8
	6
	
	32-bit LSB

	
	
	
	
	7
	0x00
	





2.18. System Voltage Calibration Request and Response (HW2 / HW3)
# Request Read by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	18
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	Reference System Voltage
	Unit: 1[mV] (32-bit MSB)

	
	
	
	R
	0
	1
	
	Unit: 1[mV] (32-bit Byte 2)

	
	
	
	DP
	0
	2
	
	Unit: 1[mV] (32-bit Byte 1)

	
	
	
	PF
	18
	3
	
	Unit: 1[mV] (32-bit LSB)

	
	
	
	PS
	200 + mBMS ID
	4
	0x00
	

	
	
	
	SA
	200
	5
	0x00
	

	
	
	
	Data Length: 8
	6
	0x00
	

	
	
	
	
	7
	0x00
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Battery Sum Voltage
	Unit: 1[mV] (32-bit MSB)

	
	
	
	R
	0
	1
	
	Unit: 1[mV] (32-bit Byte 2)

	
	
	
	DP
	0
	2
	
	Unit: 1[mV] (32-bit Byte 1)

	
	
	
	PF
	181
	3
	
	Unit: 1[mV] (32-bit LSB)

	
	
	
	PS
	200
	4
	System Voltage Gain (BatV_Gain)
	32-bit MSB

	
	
	
	SA
	200 + mBMS ID
	5
	
	32-bit Byte 2

	
	
	
	Data Length: 8
	6
	
	32-bit Byte 1

	
	
	
	
	7
	
	32-bit LSB





2.19. Module Heartbeat Read Request and Response
# Request by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	20
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Module Heartbeat
	32-bit MSB

	
	
	
	R
	0
	1
	
	32-bit Byte 2

	
	
	
	DP
	0
	2
	
	32-bit Byte 1

	
	
	
	PF
	201
	3
	
	32-bit LSB

	
	
	
	PS
	200
	4
	0x00
	

	
	
	
	SA
	200 + mBMS ID
	5
	0x00
	

	
	
	
	Data Length: 8
	6
	Remaining Deviation Cutoff Countdown (GetCvDiff)
	Unit: 1[sec], MSB (Countdown to 0 on continuous diff >= 200mV or >= 3.0 deg C)

	
	
	
	
	7
	Remaining Deviation Cutoff Countdown (GetCvDiff)
	Unit: 1[sec], LSB





2.20. Device Time (RTC) Read/Write Request and Response
# Request Read by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	21
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	Year
	Year - 1970 (e.g., 2026 = 56)

	
	
	
	R
	0
	1
	Month
	1 ~ 12

	
	
	
	DP
	0
	2
	Day
	1 ~ 31

	
	
	
	PF
	21
	3
	Hour
	0 ~ 23

	
	
	
	PS
	200 + mBMS ID
	4
	Minute
	0 ~ 59

	
	
	
	SA
	200
	5
	Second
	0 ~ 59

	
	
	
	Data Length: 8
	6
	0x00
	

	
	
	
	
	7
	0x00
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Year
	Year - 1970

	
	
	
	R
	0
	1
	Month
	1 ~ 12

	
	
	
	DP
	0
	2
	Day
	1 ~ 31

	
	
	
	PF
	211
	3
	Hour
	0 ~ 23

	
	
	
	PS
	200
	4
	Minute
	0 ~ 59

	
	
	
	SA
	200 + mBMS ID
	5
	Second
	0 ~ 59

	
	
	
	Data Length: 8
	6
	Last Reboot Reason
	MSB (HW2,3)

	
	
	
	
	7
	
	LSB (HW2,3)





2.21. Current Protection Parameter Read/Write Request and Response
# Request Read Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	22
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	Charge Over Current Warning Parameter
	Unit: 0.1[A], Offset: +30000

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Charge Over Current Protection Parameter
	Unit: 0.1[A], Offset: +30000

	
	
	
	PF
	22
	3
	
	

	
	
	
	PS
	200 + mBMS ID
	4
	Discharge Over Current Warning Parameter
	Unit: 0.1[A], Offset: +30000

	
	
	
	SA
	200
	5
	
	

	
	
	
	Data Length: 8
	6
	Discharge Over Current Protection Parameter
	Unit: 0.1[A], Offset: +30000

	
	
	
	
	7
	
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Charge Over Current Warning Parameter
	Unit: 0.1[A], Offset: +30000

	
	
	
	R
	0
	1
	
	

	
	
	
	DP
	0
	2
	Charge Over Current Protection Parameter
	Unit: 0.1[A], Offset: +30000

	
	
	
	PF
	221
	3
	
	

	
	
	
	PS
	200
	4
	Discharge Over Current Warning Parameter
	Unit: 0.1[A], Offset: +30000

	
	
	
	SA
	200 + mBMS ID
	5
	
	

	
	
	
	Data Length: 8
	6
	Discharge Over Current Protection Parameter
	Unit: 0.1[A], Offset: +30000

	
	
	
	
	7
	
	





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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	23
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	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 + mBMS ID
	4
	Module Under Voltage Recovery Parameter
	Unit: 0.01[V]

	
	
	
	SA
	200
	5
	
	

	
	
	
	Data Length: 8
	6
	Module Over Voltage Recovery Parameter
	Unit: 0.01[V]

	
	
	
	
	7
	
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	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: 0.01[V]

	
	
	
	SA
	200 + mBMS ID
	5
	
	

	
	
	
	Data Length: 8
	6
	Module Over Voltage Recovery Parameter
	Unit: 0.01[V]

	
	
	
	
	7
	
	





2.23. Temperature & Current Recovery Parameter Read/Write Request and Response
# Request Read Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	0xFF
	

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	24
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	



# Request Write Parameter by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	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 + mBMS ID
	4
	Charge Over Current Recovery Parameter
	Unit: 0.1[A], Offset: +30000

	
	
	
	SA
	200
	5
	
	

	
	
	
	Data Length: 8
	6
	Discharge Over Current Recovery Parameter
	Unit: 0.1[A], Offset: +30000

	
	
	
	
	7
	
	



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

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	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
	Charge Over Current Recovery Parameter
	Unit: 0.1[A], Offset: +30000

	
	
	
	SA
	200 + mBMS ID
	5
	
	

	
	
	
	Data Length: 8
	6
	Discharge Over Current Recovery Parameter
	Unit: 0.1[A], Offset: +30000

	
	
	
	
	7
	
	





2.24. Remote Software Reset Request
# Request by BMCB
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	Reset Command
	0x01: Execute Remote Software Reset

	
	
	
	R
	0
	1
	0xFF
	

	
	
	
	DP
	0
	2
	0xFF
	

	
	
	
	PF
	25
	3
	0xFF
	

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	0xFF
	





2.25. Inventory Data Read/Write Request and Response (Priority P = 1)
# Manufacture Date Request by BMCB (PF: 1)
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	1
	0
	Manufacture Date
	32-bit MSB (0xFF for Read)

	
	
	
	R
	0
	1
	
	32-bit Byte 2 (0xFF for Read)

	
	
	
	DP
	0
	2
	
	32-bit Byte 1 (0xFF for Read)

	
	
	
	PF
	1
	3
	
	32-bit LSB (0xFF for Read)

	
	
	
	PS
	200 + mBMS ID
	4
	0xFF
	

	
	
	
	SA
	200
	5
	0xFF
	

	
	
	
	Data Length: 8
	6
	0xFF
	

	
	
	
	
	7
	Write Control Flag
	0x01: Write Manufacture Date
0xFF: Read Manufacture Date



# Manufacture Date Response by mBMS (PF: 11)
	SRC
	DST
	Cycle
	ID
	Data

	
	
	
	
	POS
(byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	1
	0
	Manufacture Date
	32-bit MSB

	
	
	
	R
	0
	1
	
	32-bit Byte 2

	
	
	
	DP
	0
	2
	
	32-bit Byte 1

	
	
	
	PF
	11
	3
	
	32-bit LSB

	
	
	
	PS
	200
	4
	0x00
	

	
	
	
	SA
	200 + mBMS ID
	5
	0x00
	

	
	
	
	Data Length: 8
	6
	0x00
	

	
	
	
	
	7
	0x01
	Fixed Flag (1)



# mBMS & Module Serial Number Read/Write (PF: 2~7 -> 21~71, Priority P = 1)
	Item
	Description
	Remark

	mBMS Serial No. #1
(Req PF: 2 / Rsp PF: 21)
	Byte 0 ~ 7: mBMS Serial Number ASCII [0 ~ 7] (8 Bytes)
• Read Request: Byte 0 = 0xFF (Data[0~7] = 0xFF)
• Write Request: Byte 0 ~ 7 = ASCII Characters
	P = 1
16-Byte ASCII

	mBMS Serial No. #2
(Req PF: 3 / Rsp PF: 31)
	Byte 0 ~ 7: mBMS Serial Number ASCII [8 ~ 15] (8 Bytes)
• Read Request: Byte 0 = 0xFF
• Write Request: Byte 0 ~ 7 = ASCII Characters (Triggers Flash Save)
	P = 1
16-Byte ASCII

	Module Serial No. #1 ~ #4
(Req PF: 4~7 / Rsp PF: 41~71)
	• PF 4 -> 41: Module Serial Number ASCII [0 ~ 7]
• PF 5 -> 51: Module Serial Number ASCII [8 ~ 15]
• PF 6 -> 61: Module Serial Number ASCII [16 ~ 23]
• PF 7 -> 71: Module Serial Number ASCII [24 ~ 31] (Triggers Flash Save)
	P = 1
32-Byte ASCII



Cell Temperature Difference Protection Parameter (PF: 26)
■ BMCB -> mBMS: Cell Temperature Diff Protection Parameter Request & Set (PF: 26)
	SRC
	DST
	Cycle
	ID
	ID
	Data
	Data
	Data

	SRC
	DST
	Cycle
	ID
	ID
	POS (byte)
	Data List
	Remark

	BMCB
	mBMS
	*
	P
	6
	0
	Cell Temp Diff Protection Parameter
	Unit: 0.1[℃] (Default: 30 = 3.0℃) MSB

	BMCB
	mBMS
	*
	R
	0
	1
	Cell Temp Diff Protection Parameter
	Unit: 0.1[℃] (Default: 30 = 3.0℃) LSB

	BMCB
	mBMS
	*
	DP
	0
	2
	0x00
	Reserved

	BMCB
	mBMS
	*
	PF
	26
	3
	0x00
	Reserved

	BMCB
	mBMS
	*
	PS
	200 + mBMS ID
	4
	Cell Temp Diff Protection Hold Time
	Unit: 1[sec], 32-bit MSB (Default: 86400s = 24h)

	BMCB
	mBMS
	*
	SA
	200
	5
	Cell Temp Diff Protection Hold Time
	Unit: 1[sec] (RAM update only; resets to 24h on boot)

	BMCB
	mBMS
	*
	Data Length: 8
	Data Length: 8
	6
	Cell Temp Diff Protection Hold Time
	Unit: 1[sec] (GUI displays/sets in Minutes)

	BMCB
	mBMS
	*
	Data Length: 8
	Data Length: 8
	7
	Cell Temp Diff Protection Hold Time
	Unit: 1[sec], 32-bit LSB


■ mBMS -> BMCB: Cell Temperature Diff Protection Parameter Response (PF: 26)
	SRC
	DST
	Cycle
	ID
	ID
	Data
	Data
	Data

	SRC
	DST
	Cycle
	ID
	ID
	POS (byte)
	Data List
	Remark

	mBMS
	BMCB
	*
	P
	6
	0
	Cell Temp Diff Protection Parameter
	Unit: 0.1[℃] (Default: 30 = 3.0℃) MSB

	mBMS
	BMCB
	*
	R
	0
	1
	Cell Temp Diff Protection Parameter
	Unit: 0.1[℃] (Default: 30 = 3.0℃) LSB

	mBMS
	BMCB
	*
	DP
	0
	2
	0x00
	Reserved

	mBMS
	BMCB
	*
	PF
	26
	3
	0x00
	Reserved

	mBMS
	BMCB
	*
	PS
	200
	4
	Cell Temp Diff Protection Hold Time
	Unit: 1[sec], 32-bit MSB (Default: 86400s = 24h)

	mBMS
	BMCB
	*
	SA
	200 + mBMS ID
	5
	Cell Temp Diff Protection Hold Time
	Unit: 1[sec] (Current effective hold time in RAM)

	mBMS
	BMCB
	*
	Data Length: 8
	Data Length: 8
	6
	Cell Temp Diff Protection Hold Time
	Unit: 1[sec] (GUI displays/sets in Minutes)

	mBMS
	BMCB
	*
	Data Length: 8
	Data Length: 8
	7
	Cell Temp Diff Protection Hold Time
	Unit: 1[sec], 32-bit LSB
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