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声明Statement
本文件描述了由东莞市百维科技有限公司设计、制造的BMS的功能及参数，使用者在对本产品操作之前请详细阅读本文件并遵守相关行业规范。对于操作不当或者超出本规格书规定之使用条件导致产品损坏，本公司概不负责。

This document describes the functions and parameters of the BMS designed and manufactured by Dongguan BestWay Technology Co., Ltd. Before operating this product, users should read this document carefully and comply with relevant industry regulations. The company is not responsible for damage to the product caused by improper operation or exceeding the use conditions specified in this specification.

由于产品的更新升级，本文件有可能在未通知客户的情况下修改内容，如果您想了解最新的产品信息或技术参数，请与本公司业务部门联系。

Due to product upgrade, this document may be modified without notifying the customer. If you want to know the latest product information or technical parameters, please contact our sales department.

概述Overview

高集成度平台内的单体电压、电流、温度管理。

Single voltage, current, and temperature management in a highly integrated platform.
针对锂电池组而设计，最多支持25串电池，5组温感检测（3组电芯温感，2组MOS温感）。

Designed for lithium battery packs, it supports up to 25 strings of batteries, 5 sets of temperature sensing (3 sets of battery cell temperature sensing, 2 sets of MOS temperature sensing).

支持485通信（电源隔离）：通信指令可查看BMS监控数据，电池组状态。

Support 485 communication (power supply isolation): The communication command can view the BMS monitoring data and battery pack status.

支持CAN通信（电源隔离）,通讯速率范围支持50K~1000Kbps，CAN总线包含百维科技自定协议，同时支持定制协议。

Support CAN communication (power isolation), the communication rate range supports 50K~1000Kbps, CAN bus includes BestWay Technology's own protocol, and also supports customized protocol.

RTC实时时钟数据存储记录查询功能，可记录电池组过压，欠压，过流等异常状态，通过数据记录功能可查询历史数据(BMS滚动记录500条记录），了解电池组的实际使用性能。

RTC real-time clock data storage record query function, which can record abnormal conditions such as battery pack overvoltage, undervoltage, overcurrent, etc., through the data recording function, you can query historical data (BMS scrolling records 500 records) to understand the actual performance of the battery pack .

通过“上位机”可修改各项保护参数，可开启或关闭特定保护或算法。

Various protection parameters can be modified through the "upper computer", and specific protections or algorithms can be turned on or off.

通过连接GPS/GPRS模块（可选配置），可实时显示电池包信息，可以远程打开和关闭电池包输出，修改电池包容量。

By connecting the GPS/GPRS module (optional configuration), the battery pack information can be displayed in real time, the battery pack output can be turned on and off remotely, and the battery pack capacity can be modified.
完善的保护功能Perfect protection function：

充电过压保护Charging overvoltage protection。

放电欠压保护Discharge undervoltage protection。

充电过流保护Charging overcurrent protection。

放电过载保护Discharge overload protection。

放电短路保护Discharge short circuit protection。

过温保护Over temperature protection。

温差保护Temperature difference protection。

充电低温保护Charging low temperature protection。

放电低温保护Discharge low temperature protection。

异常检测可预防产品制造过程的不良Abnormal detection can prevent defects in the product manufacturing process

电芯电压侦测线脱落检测Cell voltage detection line drop detection。

温感线脱落检测Temperature sensing line falling off detection

充电关断回路异常检测Charging shutdown circuit anomaly detection

放电回路判断异常检测Discharge circuit judgment

功率MOSFET过热保护Power MOSFET overheat protection。

业界领先的智能平衡管理，SOC分析，以及阻抗补偿算法Industry-leading intelligent balance management, SOC analysis, and impedance compensation algorithms.
高精度电压、电流、温度测量High-precision voltage, current, and temperature measurement。

三种工作模式，随时提供性能与功耗的自由选择Three working modes, free choice of performance and power consumption at any time：

通信模式：<= 20mA，及时监控电压、电流、温度，快速响应各种事件及指令。

Communication mode: <= 20mA, monitor voltage, current, temperature in time, and quickly respond to various events and commands
标准模式：<= 800uA，关闭485，CAN， MCU通信电源进入低功耗模式，BMS具有过压，欠压，过流二级保护和短路保护。

Standard mode: <= 800uA, turn off 485, CAN, MCU communication power supply enters low power consumption mode, BMS has overvoltage, undervoltage, overcurrent secondary protection and short circuit protection.
掉电模式：<= 50uA，必须充电才可唤醒。

Power-down mode: <= 50uA, it must be charged to wake up.

4+1 LED电量、状态指示，直观显示电量与实时监控报警。

4+1 LED power and status indication, visual display of power and real-time monitoring and alarm.

首次使用需要充电唤醒BMS,BMS才能恢复正常工作模式。
The BMS needs to be charged for the first use, and the BMS can resume normal working mode.

弱电开关功能，闭合弱电开关，可以打开电池组输出，在电池组发生某些保护时，重新开启和闭合弱电开关可以清除保护状态。

Weak current switch function, close the weak current switch, you can open the battery pack output, when some protection occurs in the battery pack, reopening and closing the weak current switch can clear the protection state.

高倍率容量设计，保证大电流充放电下产品的稳定性。

High-rate capacity design to ensure product stability under high-current charge and discharge.

极限参数Limit parameters
	项目Item
	表示符号Symbol
	单位Unit
	下限Lower limit
	上限Upper limit

	电源电压Power Voltage
	VBP-VBN
	V
	0
	60.8

	充电器电压Charger voltage
	VBP-VPN
	V
	0
	60.8

	电芯输入电压Cell input voltage
	VCELL(N)-VCELL(N-1)
	V
	0
	4.0

	最大充电电流Max. charging current
	I(BN-->PN)
	A
	---
	180

	最大放电电流(持续)Max. discharge current (continuous)
	I(PN-->BN)
	A
	---
	180

	最大放电电流(3秒)Max. discharge current (3s)
	I3s (PN-->BN)
	A
	---
	360

	环境温度Ambient temperature
	
	℃
	-20
	45


规格、标准Specifications and standards
规格参数(Typical @ 25℃, 60% RH, unless otherwise noted)
	项目Item
	条件、方法Conditions and methods
	单位Unit
	下限Lower limit
	参考Standard
	上限Upper limit

	工作电压范围Operating voltage range
	
	V
	38.4
	---
	60.8

	充电电流范围Charging current range

(Note 1)
	
	A
	2.0
	---
	180

	放电电流范围Discharge current range

(Note 1)
	
	A
	2.0
	---
	180

	充、放电回路阻抗Charge and discharge circuit impedance
	充、放电回路开启，BN---PN端子间的阻抗。The charging and discharging circuits are open, and the impedance between BN---PN terminals.
	m(
	---
	---
	10

	电压保护延时Voltage protection delay
	
	S
	---
	3
	---

	温度保护延时Temperature protection delay
	
	S
	---
	3
	---

	过流保护延时Overcurrent protection delay
	动态分析Dynamic Analysis
	---
	---
	---
	---

	短路保护延时Short circuit protection delay
	
	uS
	150
	200
	250

	均衡电流Balance current
	
	mA
	50
	---
	75

	单电芯测量误差Single cell measurement error
	2.0 < Vcell < 4.0V。

无工作电流No working current。
	mV
	---
	---
	35

	电流测量误差Current measurement error
	
	%
	---
	---
	3

	温度测量误差Temperature measurement error
	
	℃
	---
	---
	3

	静态耗电Static power consumption
	通信模式Communication mode
	mA
	---
	---
	10

	
	休眠模式Sleep mode
	uA
	---
	---
	500

	
	掉电模式Power down mode
	uA
	---
	---
	50

	工作环境Working environment
	温度范围Temperature range
	℃
	-20
	---
	45

	
	相对湿度Relative humidity
	%
	50
	60
	70

	
	海拔Altitude
	M
	0
	---
	2000

	存储环境Storage environment
	温度范围Temperature range
	℃
	-10
	---
	30

	
	相对湿度Relative humidity
	%
	50
	60
	70

	
	海拔Altitude
	M
	0
	---
	2000

	净重Net weight
	
	g
	
	
	

	尺寸Size
	PCB’A尺寸，不计线材延伸
	mm
	L190x W120x H45


Note 1：太小的充、放电电流会使BMS识别不出是否是有效工作电流，从而引起充、放电无指示或电量分析结果产生误差。

Note 1: Too small charging and discharging current will make the BMS unable to identify whether it is a valid working current, which will cause no indication of charging and discharging or errors in the power analysis results.

BMS功能BMS function

电源模式Power mode

标准模式：允许充电、放电、保护、通信。

Standard mode: Allow charging, discharging, protection, and communication.

休眠模式：允许充电、放电、保护。

Sleep mode: allow charging, discharging and protection.

关机模式：允许充电、禁止放电、保护、通信。

Shutdown mode: Allow charging, prohibit discharging, protection, and communication.
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补充说明Supplement：

当BMS检测到电芯电压低于关机电压时，会在60S后立即进入关机模式。或检测到采样线掉线，欠压，在某时间后进入关机模式（时间可以在参数表设置，这时间是留给用户的诊断时间）。

When the BMS detects that the cell voltage is lower than the shutdown voltage, it will immediately enter the shutdown mode after 60s. Or it detects that the sampling line is offline or undervoltage, and enters the shutdown mode after a certain time (the time can be set in the parameter table, this time is the diagnostic time left for the user).
BMS与电芯组装后，处于关机模式，此时必须以充电唤醒（充电器需要盲充功能，即默认就有电压输出）。

After the BMS is assembled with the battery cell, it is in shutdown mode and must be awakened by charging (the charger needs a blind charging function, that is, it has a voltage output by default).

BMS保护功能BMS protection function

过电压保护Overvoltage protection
当BMS检测到任何一颗电芯的电压超过“过压保护点”均会引起充电回路切断。一旦出现过压保护，必须所有电芯电压均低于“过压保护释放点”才可释放过压保护状态，重新激活充电功能。When the BMS detects that the voltage of any cell exceeds the "overvoltage protection point", it will cause the charging circuit to be cut off. Once overvoltage protection occurs, the voltage of all cells must be lower than the "overvoltage protection release point" to release the overvoltage protection state and reactivate the charging function.

欠压保护Undervoltage protection
当BMS检测到任一电芯电压低于“欠压保护点”均会引起放电回路切断。一旦出现欠压保护，以下两个条件可以解除When the BMS detects that the voltage of any cell is lower than the "undervoltage protection point", it will cause the discharge circuit to be cut off. Once undervoltage protection occurs, the following two conditions can be removed:：

断开负载，电芯最低电压高于电芯欠压释放点，且检测到负载断开。

Disconnect the load, the lowest voltage of the cell is higher than the cell undervoltage release point, and the load is detected to be disconnected.
电芯最低电压高于电芯欠压保护点，且检测到充电电流。

The lowest voltage of the battery cell is higher than the battery under-voltage protection point, and the charging current is detected.

充电过流保护Charge overcurrent protection
当BMS检测到充电电流大于“充电过流点”时，会关断充电回路，禁止充电功能。一旦触发充电过流保护，必须保持断开充电器3秒才可解除充电过流保护, 恢复充电功能。When the BMS detects that the charging current is greater than the "charging overcurrent point", it will shut down the charging circuit and prohibit the charging function. Once the charging overcurrent protection is triggered, the charger must be disconnected for 3 seconds to release the charging overcurrent protection and restore the charging function.

过载保护Overload protection
当BMS检测到放电电流大于“过载保护点”时，会关断放电回路，禁止放电输出。一旦过载保护启动，只有在保持断开负载3秒之后才能释放过载保护，恢复放电功能。When the BMS detects that the discharge current is greater than the "overload protection point", it will shut down the discharge circuit and prohibit the discharge output. Once the overload protection is activated, the overload protection can be released and the discharge function can be restored only after keeping the load disconnected for 3 seconds.
短路保护与恢复Short circuit protection and recovery
当BMS硬件电路检测到电池组输出正、负极短路时，会立即关断放电回路，禁止输出。一旦发生短路保护，只有在保持断开负载3秒之后才能释放短路保护，恢复放电功能。When the BMS hardware circuit detects the short circuit of the positive and negative output of the battery pack, it will immediately shut off the discharge circuit and prohibit the output. Once the short-circuit protection occurs, the short-circuit protection can be released and the discharge function can be restored only after the load is kept disconnected for 3 seconds.
过温保护与恢复Over temperature protection and recovery

当BMS检测到任何一组温感的温度超过“过温保护点” 时，BMS会关闭电池组的充、放电回路。一旦发生过温保护，BMS需检测到所有温感的温度低于“过温释放点”时才重新允许充、放电功能。When the BMS detects that the temperature of any set of temperature sensors exceeds the "over-temperature protection point", the BMS will close the battery pack's charging and discharging circuits. Once the over-temperature protection occurs, the BMS needs to detect that the temperature of all the temperature sensors is lower than the "over-temperature release point" before re-allowing the charge and discharge functions.
温差保护与恢复Temperature difference protection and recovery

当BMS检测到两组温感的温度差值超过“温差保护点”时，BMS会关闭电池组的充、放电回路。一旦发生温差保护，BMS需检测到所有温感的温差低于“温差释放点”时才重新允许充、放电功能。When the BMS detects that the temperature difference between the two temperature sensors exceeds the "temperature difference protection point", the BMS will close the battery pack's charging and discharging circuits. Once the temperature difference protection occurs, the BMS needs to detect that the temperature difference of all the temperature sensors is lower than the "temperature difference release point" before re-allowing the charge and discharge functions.
充电状态下的低温保护Low temperature protection under charge

当BMS检测到任一温感的温度低于“充电低温保护点”时，BMS会关闭电池组的充电回路。一旦发生充电低温保护，BMS需检测到所有温感的温度高于“充电低温释放点”时才重新允许充电功能。When the BMS detects that the temperature of any temperature sensor is lower than the "charging low temperature protection point", the BMS will close the charging circuit of the battery pack. Once charging low temperature protection occurs, the BMS needs to detect that the temperature of all the temperature sensing is higher than the "charging low temperature release point" before re-allowing the charging function.

放电状态下的低温保护Low temperature protection under discharge

当BMS检测到任一温感的温度低于“放电低温保护点”时，BMS会关闭电池组的放电回路。一旦发生放电低温保护，BMS需检测到所有温感的温度高于“放电低温释放点”时才重新允许放电功能。When the BMS detects that the temperature of any temperature sensor is lower than the "discharge low temperature protection point", the BMS will close the discharge circuit of the battery pack. Once the discharge low temperature protection occurs, the BMS needs to detect that the temperature of all temperature sensing is higher than the "discharge low temperature release point" before re-allowing the discharge function.
保护参数设置

	项目
	单位Unit
	铁锂LiFePo4
	三元Ternary
	备注Remark

	过压保护Overvoltage protection
	mV
	3800
	4250
	Can be set

	过压释放Overpressure release
	mV
	3500
	4050
	Can be set

	欠压保护Undervoltage protection
	mV
	2400
	2800
	Can be set

	欠压释放Undervoltage release
	mV
	2750
	3100
	Can be set

	充电过流保护Charging overcurrent protection
	A.S
	360*1
	360*1
	Can be set

	过载保护Overload protection
	A.S
	360*1
	360*1
	Can be set

	短路保护Short circuit protection
	A.uS
	800*200
	800*200
	Can be set

	MOSFET过温保护点

MOSFE over temperature protection point
	℃
	80
	80
	Can be set

	MOSFET过温释放点

MOSFET over temperature release point
	℃
	60
	60
	Can be set

	MOSFET温差保护点

MOSFET temperature difference protection point
	℃
	40
	40
	Can be set

	MOSFET温差释放点

MOSFET temperature difference release point
	℃
	20
	20
	Can be set

	电芯充电过温保护点

Cell charging protection point
	℃
	65
	65
	Can be set

	电芯充电过温释放点

Cell charging over temperature release point
	℃
	55
	55
	Can be set

	电芯放电过温保护点

Cell discharge over-temperature protection point
	℃
	65
	65
	Can be set

	电芯放电过温释放点

Cell discharge over temperature release point
	℃
	55
	55
	Can be set

	电芯充电低温保护点

Cell charging low temperature protection point
	℃
	-5
	-10
	Can be set

	电芯充电低温释放点

Cell charging low temperature release point
	℃
	0
	0
	Can be set

	电芯放电低温保护点

Cell discharge low temperature protection point
	℃
	-15
	-20
	Can be set

	电芯放电低温释放点

Cell discharge low temperature release point
	℃
	-5
	-10
	Can be set

	电芯充电温差保护点

Cell charging temperature difference protection point
	℃
	15
	15
	Can be set

	电芯充电温差释放点

Cell charging temperature difference release point
	℃
	10
	10
	Can be set

	电芯放电温差保护点

Cell discharge temperature difference protection point
	℃
	15
	15
	Can be set

	电芯放电温差释放点

Cell discharge temperature difference release point 
	℃
	10
	10
	Can be set


异常检测Abnormal detection

电芯侦测线掉线检测与保护Cell detection wire drop detection and protection

当BMS检测到任何一颗电芯侦测线脱落后，会立即在LED上指示出来。并在“电芯掉线保护延时”指定的时间之内持续检测所有电芯侦测线状态，如果侦测线在这个指定时间内未恢复，则关闭电池组的充、放电回路。只有检测到所有的电芯侦测线组全部正常后才可释放这种掉线保护状态，恢复充、放电功能。When the BMS detects that any cell detection wire is off, it will immediately indicate it on the LED. And continue to detect the state of all cell detection wire within the time specified by the "cell drop protection delay". If the detection wire does not recover within the specified time, the battery pack's charge and discharge circuits will be closed. Only after detecting that all the cell detection wire line groups are all normal can the disconnection protection state be released and the charging and discharging functions can be restored.
温感侦测线掉线检测与保护Temperature detection wire drop detection and protection

当BMS检测到任何一组温感侦测线脱落后，会立即在LED上指示出来。并在“温感掉线保护延时”指定的时间之内持续检测所有温感侦测线状态，如果侦测线在这个指定时间内未恢复，则关闭电池组的充、放电回路。只有检测到所有的温感侦测线组全部正常后才可释放这种掉线保护状态，恢复充、放电功能。When the BMS detects that any set of temperature detection wire is off, it will immediately indicate it on the LED. And continue to detect the state of all temperature detection wire within the time specified by "Temperature Loss Protection Delay". If the detection wire does not recover within this specified time, the battery pack's charge and discharge circuits will be closed. Only after detecting that all the temperature detection wire groups are all normal can the disconnection protection state be released and the charge and discharge functions can be restored.

充电关断失效警告Charging shutdown failure warning

当充电回路关断后，如果仍然检测到有充电电流，会立即在LED上指示出来。When the charging circuit is turned off, if the charging current is still detected, it will be indicated on the LED immediately.
放电关断失效警告Discharge shutdown failure warning

当放电回路关断后，如果仍然检测到有放电电流，会立即在LED上指示出来。

When the discharge circuit is turned off, if the discharge current is still detected, it will be indicated on the LED immediately.
平衡功能Balance function
充电过程中，当BMS检测到有任一电芯电压高于“平衡启动电压”时启动平衡功能。当某颗电芯电压比最低电压的电芯高出“平衡允许电压”时，该电芯进入平衡状态。

During the charging process, when the BMS detects that the voltage of any cell is higher than the "balance starting voltage", the balance function will be activated. When the voltage of a certain cell is higher than the "balanced allowable voltage" than the lowest voltage cell, the cell enters a balanced state.

	项目Item
	表示符号Symbol
	单位Unit
	铁锂LiFePo4
	三元Ternary

	平衡启动电压

Balance starting voltage
	BEV
	mV
	3450
	4050

	平衡允许电压

Balance allowable voltage
	BED
	mV
	30
	20


SOC分析SOC analysis

充电或放电过程中，BMS会对电流、电压进行监控，以实时调整SOC信息。该过程以I*t积分法为基础，辅助以学习功能。

During the charging or discharging process, the BMS will monitor the current and voltage to adjust the SOC information in real time. This process is based on the I*t integral method, supplemented by the learning function.

循环次数与SOH分析Cycle times and SOH analysis

BMS在工作过程中会对循环次数及SOC的结果进行实时监控和分析。以当前SOC的最大容量跟“电池组设计容量”对比，结合电压、电流、电芯阻抗等参数分析，以得到电池组当前的健康状态。BMS will monitor and analyze the results of cycles and SOC in real time during its work. Compare the maximum capacity of the current SOC with the "design capacity of the battery pack" and analyze the parameters such as voltage, current, and cell impedance to obtain the current health status of the battery pack.
LED指示LED indication

保护及异常状态指示Protection and abnormal status indication

	事件类型
	LED4
	LED3
	LED2
	LED1
	LED0

	Event type
	电量Power
	电量Power
	电量Power
	电量Power
	告警Warning

	充放电关断失效

Charge and discharge shutdown failure
	闪烁

Flashing
	闪烁

Flashing
	闪烁

Flashing
	闪烁

Flashing
	闪烁

Flashing

	电芯侦测线掉线

Cell detection wire dropped
	灭Lights off
	灭Lights off
	灭Lights off
	闪烁

Flashing
	亮Lighting

	温感侦测线掉线Temperature detection wire dropped
	灭Lights off
	灭Lights off
	灭Lights off
	闪烁

Flashing
	亮Lighting

	充电过流保护

Charging overcurrent protection
	灭Lights off
	灭Lights off
	闪烁

Flashing
	灭Lights off
	亮Lighting

	过载保护

Overload protection
	灭Lights off
	灭Lights off
	闪烁

Flashing
	灭Lights off
	亮Lighting

	短路保护
Short circuit protection
	灭Lights off
	灭Lights off
	闪烁

Flashing
	灭Lights off
	亮Lighting

	过温保护

Over temperature protection
	灭Lights off
	闪烁

Flashing
	灭Lights off
	灭Lights off
	亮Lighting

	温差保护

Temperature difference protection
	灭Lights off
	闪烁

Flashing
	灭Lights off
	灭Lights off
	亮Lighting

	过压保护

Overvoltage protection
	闪烁

Flashing
	灭Lights off
	灭Lights off
	灭Lights off
	亮Lighting

	欠压保护

Undervoltage protection
	闪烁

Flashing
	灭Lights off
	灭Lights off
	灭Lights off
	亮Lighting

	充电状态下的低温保护Low temperature protection under charge
	灭Lights off
	闪烁

Flashing
	灭Lights off
	灭Lights off
	亮Lighting

	放电状态下的低温保护Low temperature protection under discharge
	灭Lights off
	闪烁

Flashing
	灭Lights off
	灭Lights off
	亮Lighting


充电状态LED对应百分比The corresponding percentage of charging status LED

	电量百分比(%)

Battery percentage
	LED4
	LED3
	LED2
	LED1
	LED0

	0～14
	闪烁

Flashing
	灭Lights off
	灭Lights off
	灭Lights off
	灭Lights off

	15～39
	亮Lighting
	闪烁

Flashing
	灭Lights off
	灭Lights off
	灭Lights off

	40～64
	亮Lighting
	亮Lighting
	闪烁

Flashing
	灭Lights off
	灭Lights off

	65～89
	亮Lighting
	亮Lighting
	亮Lighting
	闪烁

Flashing
	灭Lights off

	90～100
	亮Lighting
	亮Lighting
	亮Lighting
	亮Lighting
	灭Lights off


放电、静置状态LED对应百分比Corresponding percentage of LED in discharge and standing state

	电量百分比(%)

Battery percentage
	LED4
	LED3
	LED2
	LED1
	LED0

	80～100
	亮Lighting
	亮Lighting
	亮Lighting
	亮Lighting
	灭Lights off

	55～79
	亮Lighting
	亮Lighting
	亮Lighting
	灭Lights off
	灭Lights off

	30～54
	亮Lighting
	亮Lighting
	灭Lights off
	灭Lights off
	灭Lights off

	10～29
	亮Lighting
	灭Lights off
	灭Lights off
	灭Lights off
	灭Lights off

	0～9
	闪烁

Flashing
	灭Lights off
	灭Lights off
	灭Lights off
	灭Lights off


LED指示优先级LED indicates priority

以下条目，从上到下排列优先级递减，同一行优先级相同The following items are arranged in decreasing priority from top to bottom, and the same line has the same priority

充电关断失效，放电关断失效Charge shutdown failure, discharge shutdown failure。

电芯侦测线掉线，温感侦测线掉线Cell detection wire dropped, temperature detection wire dropped。
充电过流保护，过载保护，短路保护Charging overcurrent protection, overload protection, short circuit protection。

过温保护、温差保护、低温保护Over temperature protection, temperature difference protection, low temperature protection。

充电状态指示Charging status indicator。

放电、静置状态Discharge, static state。

通信与指令Communication and instructions

BMS可通过485跟上位机（中英文可选择切换）进行通信。参考界面如下。

BMS can communicate with the upper computer through 485 (Chinese and English can be switched). The reference interface is as follows
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BMS可通过蓝牙跟APP进行通信（蓝牙为选配功能）。英文参考界面如下BMS can communicate with APP via Bluetooth (Bluetooth is an optional feature). The English reference interface is as follows:
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BMS可通过485总线进行程序升级，参考界面如下BMS can be upgraded through the 485 bus, the reference interface is as follows:
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BMS可通过CAN总线跟上位机，控制器进行通信。默认波特率为250K bps, 传输方式为1帧/S,主动上报数据The BMS can communicate with the host computer and the controller through the CAN bus. The default baud rate is 250K bps, the transmission mode is 1 frame/S, and the data is actively reported。

GPRS定位功能。微信小程序参考界面如下GPRS positioning function. The WeChat Mini Program reference interface is as follows：
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产品外形Product appearance
PCB’A外型PCB’A appearance

未特别声明的情况下，尺寸误差为0.2mm。

Without special statement, the size error is 0.2mm

螺丝孔径适用Ø3mm直径。

The screw hole diameter is suitable for Ø3mm diameter.

BMS整体图BMS overall picture
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配线与连接Wiring and connection

示意图Schematic diagram  
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7.2端子定义

	序号
	接口
	定义

	1
	P-
	负载负极

	2
	C-
	充电负极

	3
	B-
	电池组负极和BMS负极

	4
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CAN
	pin1 GND

Pin2 CANL 

Pin3 CANH

Pin4 +5v(外部输入)

	5
	[image: image9.png]


THC
	pin1 NTC1 

pin2 GND

	6
	[image: image10.png]


弱电开关
	pin1 SWITCH1 

pin2 GND

	7
	[image: image11.png]L e e e e

3





485
	pin1 GND 

pin2 485A

pin1 485B 

pin2 VCC


7.3接线说明Wiring instructions

请参阅PCB实体图及连接示意图Please refer to PCB physical diagram and connection diagram。

7.3.1电芯侦测线组Cell detection wire group

电芯电压从低到高依次为B0、B1、B2、、、B10、、、B16、B+。

The cell voltage from low to high is B0, B1, B2,,, B10,,, B16, B+

7.3.2温感Temperature sensor

由下至上依次为：TH1-Pin1、TH1-Pin2、TH2-Pin1、TH2-Pin2。

热敏电阻参数为：R25 = 10kΩ ±1%, B25/85 = 3435K 。

From bottom to top: TH1-Pin1, TH1-Pin2, TH2-Pin1, TH2-Pin2.

The thermistor parameters are: R25 = 10kΩ ±1%, B25/85 = 3435K.

7.3.3开关Switch
分别接单刀单掷开关的两个引脚。无方向。

Connect the two pins of the single-pole single-throw switch respectively. No direction.
7.3.4 485总线

从右至左依次为：通信地、485-A、485-B。（即USB转RS485通讯线的黑色为GND、485-A、485-B。）

From left to right: communication ground, 485-A, 485-B. (That is, the black of the USB to RS485 communication line is GND, 485-A, and 485-B.)

7.3.5 CAN总线CAN Bus
从右至左依次为：通信地、CAN-L、CAN-H。（即USB转CAN通讯线的黑色为GND、CAN-L、CAN-H。）

From right to left are: communication ground, CAN-L, CAN-H. (That is, the black of the USB to CAN communication line is GND, CAN-L, CAN-H.)

7.3.6DBG是调试端口，用户不使用。DBG is a debugging port and is not used by users.

7.3.7充、放电同口的主回路接法The main circuit connection of charging and discharging at the same port.
B-（黑线）为电池组总负。

B- (black line) is the total negative of the battery pack.
P-（蓝线）为电池组PACK负极输出。

P- (blue line) is the negative output of the battery pack PACK.

电池组总正直接连线到PACK正极输出。

The battery pack is directly connected to the positive output of PACK.

7.3.7上电顺序Power-up sequence

7.3.7.1上电前确保SW、485、TH连接良好。SW处于断开状态。Make sure that SW, 485, and TR are well connected before powering on.SW is off.

7.3.7.2接以下顺序上电Power on in the following order

B-（黑线Black）。

电芯侦测线组Cell detection wire group（B0-B6）。


7.3.7.3视需求接入充电器或负载Connect to charger or load as required（CHG-、DSG-）。


7.3.7.4首次上电BMS很可能会进入掉电模式。如果有开不了机的现象，接入充电器激活一下即可。The BMS is likely to enter power-down mode when it is powered on for the first time. If you can’t turn on, just plug in the charger and activate it.
8使用、维护及注意事项Use, maintenance and precautions
使用前请仔细阅读并遵照以下条例使用电池，错误地使用可能会导致电池组损坏、冒烟或着火等危险伤害。Please read carefully and use the battery in accordance with the following regulations before use. Incorrect use may cause damage to the battery pack, smoking or fire and other dangerous injuries.
8.1严禁事项Prohibited matters
不得将BMS置于燃烧、水浸（或其它液体）、真空、高压环境。
Do not place the BMS in a burning, water immersion (or other liquid), vacuum, or high-pressure environment.
不得在规格书指定的环境之外贮存或使用本产品。
Do not store or use this product outside the environment specified in the specification.
不得拆解、撞击、穿刺或其它任何方式破坏产品原有结构。
Do not disassemble, impact, puncture or damage the original structure of the product in any other way.
8.2注意事项Precautions
使用前检查电池组外观无鼓胀、裂痕。
Check the appearance of the battery pack before use without swelling or cracks
确保BMS与电池组参数匹配。
Ensure that the BMS and battery pack parameters match.
置于运输环境时，包装方式不得低于原厂包装等级。并且不能出现如剧烈震动、跌落、挤压、高温、雨淋、倒置等现象。
When placed in a transportation environment, the packaging method shall not be lower than the original packaging grade. And there should be no phenomena such as violent vibration, falling, squeezing, high temperature, rain, inversion, etc.
9保质期Warranty
客户在按照此规格书的要求使用、存储、运输时，外观无破损或其它人为（有意或无意）损坏痕迹的情况下，自交货日起计算，质保1年。如果<产品购销合同>有拟定相关条款，则以<产品购销合同>条款为有效执行标准。
When the customer uses, stores, and transports in accordance with the requirements of this specification, there is no appearance damage or other man-made (intentional or unintentional) damage traces, calculated from the date of delivery, and the warranty is 1 year. If there are relevant clauses in the <Proforma contract>, the terms of the <Proforma contract> shall be the effective implementation standard.
标准模式


Standard mode





休眠模式


Sleep mode








关机模式Shutdown mode











检测到通信


Communication detected








电芯低于单体欠压电压，


或检测到掉线后（时间可以在参数表设置）The battery cell is lower than the monomer undervoltage voltage, or after detecting a disconnection (time can be set in the parameter table)








充电
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