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3 E B [H 3k Change Record Form

Al RFERZERAA
Shenzhen Basen Technology Co.,Ltd

H A i< N TERNR E{=1 I
Date Version No. of Version Change Compiled | Confirmed
W TP- s | XBEE | KEE
2022.8. TP- K& T
s V1.0 BMS48200-LT- lffal*rize Liu Zhang
' 55 V1.0 Yunlong | xiaojian
H A FEC & Basic Configuration
B 53K AU Type of Cell BEiER 2L 48 LiIFePO4
M E A& Rated Capacity | 200AH
g 5th 22 25 Parallels of 168/158 0%
Batteries 16/15 Parallels Settable
So e 32
% N E FE R
B%ZIKI? i Rated Charge and 200A
asic Function Discharge Current
RAPRRABINGE
Maximum Current Limit 10A[] 20A 13
Charging Function
Ko rBHE
Maximum Charging 58V
Voltage
& TheE 9 Er2E B Type of #5115 1% Passive Equalization
Equalization Equalization
Function 151758 57 Equalization 60mA
Current
B8 8N E E Cell 458 (RIEFEE£2°C)
mEXRE Temperature 4 Channels (Accuracy of Sampling +2°C)
Temperature MOSEE 185 (REFE£2°C)
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Data Collection

MOS Temperature

1 Channel (Accuracy of Sampling +2°C)

WERE 18 (RHAEE2°C)
Environment Temperature | 1 Channel (Accuracy of Sampling +2°C)
BEEA1 RS485_185th 48 i FF Bk
Communication Interface 1 | RS485_1 Battery Pack Parallel
BiEREA2 RS232 @ EsiER
Communication Interface 2 | RS232 Upper Computer Communication or
BISIIRE Debugging
Communication | J@{F# H3 RS485 2 WA ssiE(E
Function Communication Interface 3 | RS485 2 Inverter Communication
BEEA4 CAN WL RRE
Communication Interface 4 | CAN Inverter Communication
T TI8E x0 |
Pre-charge Function No Yes
BRI EEPROM (1000%%)
Data Storage FLASH[] (o]t KB =FLASH?E
fi&)
Large-capacity FLASH Storage is Optional
R AR xO E=he
Protection of Opposite No Yes
Connection
BENSHT xO E=he
Buzzer No Yes
HENEE (37
2)tRES, B [LEDigR T[] 5
© AIEE) LED Display No Yes
Other Functions | 4z &5 T Hix
(vvas standard, | pry Contact No Yes
ohersas | £0 A&
P Weak Current Switch No Yes
8 (I/MARBR/R AR 70 |
Reset/Sleep/Wake Up No Yes
TR xO SRS QIte
Display Screen No With English and Chinese
Bifias (FHMER_RR | LY |0
1P) No Yes

Trip Device (primary power
secondary protection)
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A pE y o = ZRRO
Heating Film No Yes Secondary Protection
BESRAXL xO £0
Gyroscope Instrument No Yes
% ZFIGPS 7] |0
Bluetooth/GPS No Yes
25&1/0 XFHERES A
2 Channels I/O Support other functions development
CAN IkeE. BEEE. SR, R, M5
. Victron, B, Rk
K= 7I SN2 Pylontech,Goodwe,Growatt,Ginlong,
b= Luxpower,Victron,Sofar,Kstar
Inverter Protocol
Support RS485 mA. Jkee. HAwT. B, dWES
SRNE. Pylontech. Voltronicpower, Deye.
Growatt
HE o EHHL

Other

Customizable
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H 3% Catalogue
= - OO 4
Catalogue
T AR oo 9

Product Overview

v =120 = SRS 9
Function Features
2.1 BB IR B EE R A Moo 9
Cell and Battery Pack Voltage Detection
2.2 BB IR B B RAG M. coevveee e 9
Battery Packs Charge and Discharge Current Detection
PR R IO =9 By < Y (OIS = 10
Cell Environment and MOS Temperature Detection
2.4 B S B IR R oo cee ettt 10
Battery Capacity and Cycles
2.5 75 THE MOSFET K. ittt sttt 10
Charge and Discharge MOSFET Switch
A o == R N N o SRR 10
Equalization of Intelligent Cell
2.7 LED KT IRZSFETR cvvreveerereereseiee sttt 10
LED Light Status Indication
2.8 FFHL. ML EAIIREE oo 11

Power On, Power Off, Reset Button
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2.9 RS232, RS485, CAN BT M .rvvveeooeeeeeoeeeeeeeeseveeses oo, 11

RS232, RS485, CAN Communication Port
2.10 BIE A B IEBEIR B oot 11
Set of Battery Management Parameters
A B Oy - 8 e e | SRRSO 11
Switch Control of Functions
W S RS R 11
Current Limiting Function
2 A3 TEIE B T IITIBE et 12
Hardware Watchdog Function
2. B B E B T TBE e 12
Data Storage Function
B R s 2 B =SS 12
System Upgrade Function
216 T R TIBE oo 12
Dry Contact Function
VA1 7% v ) PRSPPI 13
Heating Function
2. 18 T A T TR oottt ae e e ae e e anree e 13
Anti-reverse Connection Function
2.0 R R T B et 13
Secondary Protection Function

B B M et 13

Electrical Characteristics

T IR =1 SO RPSTURSURTPSRN 13

Electrical Properties
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B2 EE AR T AEIR R o orevvvvveoeeesesss s 14

Basic Function Set

3.3 BARSHIRE

................................................................................................ 16
Basic Parameters Set
3.4 LED FETRETTE X e eeeeeeeeeieeeeee et e ettt e eee e ese et s e et e e e e s enae e e nneeeenneeeanneas 21
LED Light Definition
R S = RSSO 21
Capacity Indication
R 7% 1= 2 SRR 22
Status Indication
KRR B T L SRR 24
Flashing Instructions
B, TAERETR oot 24
Working Mode
I N s VST OPRRRSRPRR 24
Basic Mode
O Iy 4= N W RSP RPRR 24
Charging Mode
O Ay = X VSRRSO 24
Discharge Mode
B T 1 X VSRRSO 25
Standby Mode
O B N o K WSS 25
Sleep Mode
O R S 1 - VSRS 25

Shutdown Mode
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4.2 IEEE (BUZZEr) BHETREE. .o 25

Description of Buzzer

4.8 BB R T . e e e 25
Reset Key Description
4.4 ARERBIRER.....ooo ettt ettt ettt neas 26
Sleep and Wake Up
g N OSSR 26
Sleep
AA2TEER ..ottt ettt e et e ne et e e reeeneeenee e 26
Wake Up
ST - SR 27
Communication
ST = I 3 S URSSPPRN 27

Interface Diagram
5.2 B B TI TE X cteee et ete ettt e e st e et e et et e e e e et e et e e a e e nr e e rn e e nnaeeenes 28
Electrical Interface Definition
5.3 FEH LA [l ettt 28

Parallel Interface

B H R A T S oottt 29
Address DIP Switch
B E AT T B oo, 29

Dialing Settings
B. FEIIHIR oot 30
Interface Description
SR = I USRS PRORRRPSORN 30

Interface Definition
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6.2 T AR _EFEEHEARIE T TE X evrvrereeeeeeseeee ettt 31
Interposer Board Interface Definition on the Motherboard

ST I il N == ) =2 RS 33
Power-on and Power-off Sequence (IMPORTANT)

8.4 T R oo ii ettt e et e et e e abaeaanreeeareeeanreeans 34
Dry Contacts

T 5 Y PSRRI 35

Plate Frame Size

8. PCBA R B R e eveeitee ittt 35

PCBA Technical Indicators

Bt P OB A B R oo 35
PCBA Index
0. B S ]t 36

BMS Physical Image

(O o Y =3 R 36
Upper Computer System
(R R =2 D o= 1 (OO 37

Precautions for Assembly and Use
R ey < ?

Harness Diagram
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1. ¥R oOverview

AFEIEH T 16 # K U FAE RS b B, xRt R . KRB, . miE. KR, EE A RS
REBEZARY SR E TR, SEI TSR I RE A 0 SOC K it &, SOH f@ BEIRAS S it SeBl7e s F i SR 2 . it
FHLEAE AN, Bon R BEEE. B, RESEESERPSH, A0 RN IR I T RS 2 s A
P s . B 2 P ARHR S el 7 .l RS485 Ak 2R ST E H v A (B SR AT LIE T I8 Ry CAN JE THER RS485 i
WS WS HEATHIE . 2 i MMV AN TSR E AR . AT BT S N = 4R
REHRVE BE, WIKPHAE R BEABRE . XURE K BE % e e L e 2 X At X i e S5t BE S FH o

This product is suitable for the management of domestic storage lithium iron phosphate batteries of 16 series or less,
providing protection and recovery functions for the battery pack, such as over voltage, under voltage, over current, high
temperature, low temperature, short circuit and charge opposite connection. Accurate measurement of SOC and
statistics of SOH health status are realized in the process of charge and discharge. Realize voltage balance in charging
process. Display and set alarm protection parameters, such as voltage, current and temperature, store and display real-
time and historical data of battery operating status through human-computer interaction of the upper computer
software. Has a variety of sleep and wake up modes. The parallel communication between cells is realized by RS485 bus.
Communicate with inverter through high-speed CAN communication or RS485 communication. Parameter configuration
and data monitoring are carried out through computer software human-computer interaction. It can be widely used in
indoor and outdoor household energy storage battery management, such as solar energy storage, wind energy storage
and other forms of micro-grid energy storage and other energy storage applications.

2. ThEE%FE Function Features
2. 1 B A ER A B8 JE 48 Cell and Battery Pack Voltage Detection

RS AT AL TR . ARE S 2 St . RIERYT . OB HE R A IIRE BEAE-10°C & 50 C &4 N A £5mv, HES%
£~ N+ 10mV,

Overvoltage, low-voltage warning and over-voltage and under-voltage protection of cells and battery packs. The
voltage detection accuracy of the cell is 5 mV from -10°C to 50°C, and other conditions £10mV.

2. 2 LA TR0 FE B IR AR JUl Battery Packs Charge and Discharge Current Detection

F A PR I FE R O A 15 2 R AR, R A AR . FRSE IR 100A, JRTH/NTF 50°C,  H ARG
FEET 1%.

Overcurrent alarm and protection of battery pack charge and discharge current, battery pack output short circuit
protection. The continuous charge and discharge current is 100A, the temperature rise is less than 50°C, and the
current detection accuracy is better than 1%.
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2.3 B, IR K ThE MOS EEAM Cell Environment and MOS Temperature Detection

6 BRI 4 B ECSIREARTIN, 1 BRIAEEIR A, 1 B MOS iR EEATI, R FEAIIRS N £2°C .

HOES . MOS i IR & %, =il IR GRS

A I e i

6-channel temperature monitoring: 4-channel cell temperature detection, 1-channel ambient temperature detection, 1-
channel MOS temperature detection, temperature detection accuracy of +2°C.

Battery, MOS high temperature, low temperature alarm, high temperature, low temperature protection.

Ambient temperature high temperature alarm.

2. 4 R & R IEIAXEL Battery Capacity and Cycles

SER R R A BT, — RS AR R E RS (R BMS WE MG, A/ RYD 5 e O F i AL A 4R
B, HEMAERENT 5% 68 E A E DR ATBAEFREL

LI AR A HE ) i R BT SRR (R 5 2% P R ) F S S B0 SEBUR Fa it SOC ARSI 5.

SCRPTT i L S B A TR . 78 FURITIR L B A AR HEVR#E AT SOC 2 1E .

Real-time calculation of the remaining battery capacity, a complete charge and discharge cycle (triggering the over-
discharge of the BMS setting, overcharge/full charge protection) to complete the learning of the total capacity of the
battery pack, the capacity estimation accuracy is better than 5%. The number of charge and discharge cycles can be
automatically configured and recorded.

Ampere-hour integration and advanced battery capacity calculation models (models require accurate cell parameters
for customers) enable accurate calculation of battery SOC.

SOC correction is supported by open circuit voltage static calibration method and charge and discharge dynamic
calibration method.

2.5 75+ JH, MOSFET F3% Charge and Discharge MOSFET Switch

RABE RHRIR, BEXTISAR G5 N R A BT AL, U0 o8 F i e A AR AL et

Low internal resistance, high current, optimized design for large capacitive load start-up, zero switching, and high
charging withstand voltage for inverter applications.

2. 6 & e R L 34T Equalization of Intelligent Cell
78 HL I SRS A RV E,  BRNE AT AR i FEI RS FH I (R RE 25 754

The charge equalization strategy can be set flexibly to effectively improve battery life and cycle life.

10
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2.7 LED 4THRZAFE7R LED Light Status Indication
6 /> LED $E/m bl R A B . LARRE R B R OIRES

6 LED indicate the remaining battery capacity, operating mode and alarm protection status.

2.8 FFHL. AL B4 Power On, Power Off, Reset Button

SIHITR: BRI BT R, RHURER T FTHUR s R S8, AR T A F3h k401,
ST SRR Fc i AR FORAS N Fe e 3-6S T SEPURHR, IRIRDIRAS T 4% 3-6S mefif.

Weak current switch: intelligent one-key switch design, can manually turn on and start the system when it is turned off,
and can be manually shut down when it is in any state,

Reset and sleep button: Long press the button 3-6S in non-backup state to sleep, and long press 3-6S to wake up in
leisure state.

2.9 RS232, RS485, CAN j&if4%E [ RS232, RS485, CAN Communication Port

PC HLERE E Al o F] 8 1d 152 RS485 B RS232 IS REATIEN . REAE. MBI, IBIESEar LU e iz 12
TR S H e . B RE RS485 SEIL B LBk 1 e i 5 L.
1A 2% B 2 i ] DA Ry CAN B RS485 3 TR SE LT it bR A B4l AOFREN S E B i e )49

The PC or intelligent front end can realize battery data monitoring, operation control and parameter setting through
low-speed RS485 or RS232 communication for telemetry, remote signaling, remote adjustment, remote control and
other commands. Low-speed RS485 realizes battery cascade monitoring and management.

The inverter or terminal can realize the acquisition of battery status data and the adjustment of its own output through
high-speed CAN or RS485 communication.

2. 10 ZW M EHE S B Set of Battery Management Parameters
BRI R A R R R ORI SR IRIR . IR A RIR . SRS . Rt AR
. I A B R D ISR v] Dod i B AR B AT E

The battery management parameters such as over-and under-voltage of single battery, total battery over-under-voltage,
charging overcurrent, discharge overcurrent, cell high and low temperature, environmental high and low temperature,
balance strategy, battery series number of cells, battery capacity and so on can be reset by the upper computer.

2. 11 W THREFF <&l Switch Control of Functions

FIE IS EAZHLFT IR AN PR MOS, e MOS,  FRIENAETT %, BEMSEs i BT 2%, smbRIRIT R4

It can open and close the discharge MOS, charge MOS, current limit function switch, buzzer alarm switch, forced sleep
switch, etc. through the upper computer.

11
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2. 12 BRI INAE Current Limiting Function
AIACE 10A/20 PRyAEER, EAMLR B AR AR, #ahR7. F30PRG.

It can be configured with 10A/20 current limiting module, and the upper computer can set the charging current limit
mode: no current limit, passive current limit, and active current limit.

2. 13 T4 1M Th &8 Hardware Watchdog Function

BMS ST FLA HURs ARG T T AR S Fa o CRAIE BMS 7625 AR BB &5 IR BE B 22 4 T SE I KN 138 AT

The BMS design is equipped with a unique hardware watchdog protection circuitry. Ensure that the BMS can operate
safely and reliably for a long time in harsher environments.

2. 14 BB T B8 Data Storage Function

BMS R4 Al LB W B, fHRE RFHATIBITEIEWSER 4G, AT RAMEE. s 54
EEPROM: # K SZHF 1000 25 77 S5k .
FLASH: f K3HF 2 A& ids, WRABEMMEIhAER %,

The BMS system can be set to enable the system to store operation data in real time, for system monitoring, analysis
and maintenance.

EEPROM: Supports up to 1000 historical records.

FLASH: Supports up to 20,000 historical records, this mass storage function is optional.

2. 15 R4 7+ Th#E System Upgrade Function

BMS &G nf LB # O (i RS485 JE {5 A RS485 i) LI R ML T2 o

The BMS system can realize online upgrade of the system software through the serial port (high-speed RS485
communication and low-speed R$485 communication).

2. 16 T s IhHE Dry Contact Function

SR 2 TR . ERORAT, 2 BT T HIPRAS, LR, AT R A K ST AR
P R L

THA L I, AN SRR AIIE. NOS BTk, ATMNOS HUBi. SRRE AFE MR, EEHT 2
THA 2 HRIE ST 5%)

Support 2 dry contact outputs. Under normal conditions, the 2-way dry contact is in the normally open state, and after
an abnormality, the corresponding dry contact is closed. Associated alarms can be defined based on customer needs.
Dry contact 1: short circuit, discharge overcurrent, charge and discharge overtemperature, ambient temperature,
MOS high temperature, charge and discharge MOS fault, sampling AFE fault, temperature disconnection

12
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Dry contact 2: Low capacity (less than 5%)

2. 17 JN#AThEE Heating Function

HA AR I AT RE, DTS BT R ORIPDIRE, AR TN FA LS S T WY IS IR T I A

It has a low-temperature heating function of the battery, and the heating circuit has a secondary protection function,
and the heating film can be completely disconnected under the abnormal heating circuit.

2. 18 B ¥EIHHE Anti-reverse Connection Function

HAWB5 S i, MERIEIE R TE S BUS #IE SO IERE S, BMS ANk H 5 IR A VI RIR S o

With anti-reverse circuit, when the positive and negative polarity of the external power supply is reversed with the
positive and negative polarity of the BMS, the BMS is not damaged and alarmed and enters the cut-off protection state.

2.19 AR ThEE Secondary Protection Function

BMS W] DATE 78 5 L MOS g e g R A me b b T e v e AR ey X 5 I 11 45 3 4 W O 0] S 1 [, 38 38 — IR AR AP )
R

BMS can drive the trip device to disconnect the external output loop when the charge and discharge MOS fault or the
voltage of the single cell is too high or too low, so as to achieve the effect of secondary protection.

2. B 4% Electrical Characteristics

3.1 B )81 Electrical Properties

iH Min Type Max Unit
IEH TAERE
Normal Operating Voltage 36 48 60 Vv
1EH 70 B LS
Normal Charging Voltage 42 54 60 Vv
AR B
Operating Temperature Range -40 25 80 C

13
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ARG
10 - 85 %
Operating Humidity Range
SRS EN=E R
Continuous Charging Current - 200 210 A
FREE TR HLAR
Continuous Discharge Current - 200 210 A
JECF i e P BE
Discharge Output Internal Resistance <10 mQ
1B 18T Th#E
Normal Operating Power Consumption <40 mA
RAR A ThFE
Total Sleep Power Consumption - <180 uA
KHLEThFE
Total Shutdown Power Consumption <80 uA
3.2 FEAIEEWE Basic Function Set
Difef &L BRAEE e
R4 R o 5 H 1% B ] .
) Function ) Default . L % Remarks
Function Name . Item List Setting Description
Valid Value
F PR F, PR A . .
70 L PR ?E PRI A o 5 10A 5% 20A
Charge Current Charging Current Limit 20A .
L Optional: 10A or 20A
Limit Value
TR AL E Bl R
=2 15 538t s HAK R
Discharge H 3Pk & RS 15 mi System automatically TR ER 1], ANBiE
mins
Overcurrent Automatic Recovery Delay recovers after 15 No limit of times, no lock
Automatically minutes
Recovery
GRS S I pRifii THHA FeRURI R E | JECHRES, RIS 2 T ik i 2%

14
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Cell Equalization Open ¥yt s
Function Standby and | Non-discharge state, and meet the
Charge following voltage conditions
Equalization
I 0T J5 H
JE \
o Al
Equalization 3.45V
Can be set
Open
Voltage
Py 0T JA s
%
Equalizati CIR’
qualization 30mV EIR%4
Open Can be set
Differential
Pressure
Yoyl L VR
ST FRLIR RAE
Current -
o Can not be set
Equalization
LTS W A >00AR Al
Hh 2 B %% | Battery Rated Full Capacity Can be set
Battery Capacity HH 7 4 2 B
Setti o i
etling Remaining Battery 120AH
. Can be set
Capacity
SOC IG5 %
SOC Low 5%
Alarm
SOC % A A CIR%'s
H IF SOC fiX 54
SOC Alarm e Can be set
SOC low 10%
alarm is
cleared
PRER FL 315V LN TARECE R, TEfE, &
Voltage of Sleep ' Can be set IR F AR T IRAE 20 1
JE HYIE I I 8] 5 E B 3EAR
A 2
H shRHR No charge-discharge current,
Automatic Sleep PR R ZE st CIRY no communication, the lowest
Delay of Sleep 1H Can be set voltage of a single cell is lower|

than the limit after the set
delay time automatically

enters the sleep mode

15
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(ENESSEN N P D SY LN EVEN
THE EAE I B H RN T E R
fH, BMS XU NHILAEECY
FEML, 78 HL MOSFET 24 1)
During constant voltage
(ENAX I charging, when the overall
Constant 56.0 V voltage is greater than the
AR CIR% Pressure Value constant voltage value and the
Full Charge Can be set current is less than the
Setting constant current value, the
BMS will consider the battery
capacity to be full and the
charging MOSFET will be cut
off.
(EMKIED
Constant 4000mA
Current Value
NPRUERLB 7S B, HL I 78
TRAFE, BRI S E], 22X
I‘EU%A”?.EEE R ‘ EE?‘@?E%U'WE%.EEO
Intermittent . N 5K Al To ensure the capacity of the
. NG CREFLET A :
Charging 5 Day Can be set battery, after the battery is
fully charged, the battery will
be forcibly charged at a fixed
interval.
3. 3 A S5 F Basic Parameters Set
PRI
2 S R B PP o V5 wE
Feature Name Items Default Value Setup Instructions Set Up
Works
LA S8 AT iR
P RN ER
o RS E R
H)a Overvoltage 3550 MV The following CIR%s
PR B 45 Open Warning parameters can be Can Be Set
Cell Voltage Voltage customized according
Alarm to customer cell
requirements.
T4 RIE S ERE .
Open Undervoltage 2900 mV Can Be Set
Alarm Voltage

16
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o ORI LR
0] It Af {/
vervo .age 3700 MV Al ik
Protection Can Be Set
Voltage
s N 1o s PR A SE B
WA AR FLEARAHERS |
VAR Overvoltage ik
Cell Overvoltage 1S
. Open Protection Can Be Set
Protection
Delay
So G5 4
Al 1
Overvoltage 3380 mV Al
Recovery Can Be Set
Voltage
R ARSI
Undervolta CIR
age 2700 mV T
Protection Can Be Set
Voltage
AR R AR IR AR G I
Cell Ha Undervoltage is 153
Undervoltage Open Protection Can Be Set
Protection Delay
RIENKSE B %
Undervolta A]
ge 2950 mV TH
Recovery Can Be Set
Voltage
o R
I 0 It Ay
VAN vervo. age 56.80V I3
SR H JE 4 Open Warning Can Be Set
Overall Voltage Voltage
Alarm Jrr [T A 3
I - [fs
Undervoltage 46.40 V
Open Can Be Set
Alarm Voltage
o ORI LR
0] It Af {/
vervo .age 58,40V Al ik
Protection Can Be Set
NN . Volt
S IR oroee
1o PR AP E B
TR ‘
Overall Overvoltage s
Open . 1S
Overvoltage Protection Can Be Set
Protection Delay
sot A ST FBL "
Al
Overvoltage 54.0V
Can Be Set

Recovery

17
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Voltage
RS ARS L E
Undervoltage A]
) & 432V TH
Protection Can Be Set
Voltage
SRR AR R IEARY AE B
Overall Ha Undervoltage 15 CIR5a
Undervoltage Open Protection Can Be Set
Protection Delay
IR AR HL TR
Undervoltage EIN73
47.2V
Recovery Can Be Set
Voltage
70 H, e il
Charging high A]
ging hig €0 C ks
Temperature Can Be Set
Alarm
7o FAR IR 5
Charging Low 0C Al
FH R, R 4 i Temperature Can Be Set
I Alarm
Cell Temperature Open HCH, T e A ik
Alarm Discharge High 65 C i
Temperature Can Be Set
Alarm
R GER ST
Discharge Low 15 °C GIR>'d
Temperature Can Be Set
Alarm
78 H e I AR A
Charging High Gk
ging Hig 65 C 54
Temperature Can Be Set
Protection
R AR 7 75 L
Cell Temperature Ha Charging High 55 °C EIR7
Charge- Open Temperature Can Be Set
prohibited Recovery
78 H AR PR A
Charging Low . ik
Temperature Can Be Set
Protection

18
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7o BRI VKR
Charging Low 0C
Temperature
Recovery
T HRL R DR A
Discharge High 20 °C
Temperature
Protection
JRCH iR R R
Discharge High 60 °C
Temperature
Recovery

Al
Can Be Set

ik
Can Be Set

Al
Can Be Set

CEREYE Ry
Cell Temperature
Discharge-
prohibited

TR
Open T AR PR AP
Disch L
ischarge Low 20C
Temperature

Protection

AR R
Discharge L
ge Low 15 C
Temperature
Recovery

Al
Can Be Set

ik
Can Be Set

ik
Al

PR e il 5
Ambient High
& 65 °C
Temperature Can Be Set
Alarm

IR R
Ambient T E e
N JE £t 2k
Temperature Open PRI 2
Alarm Environmental ..
Low
Can Be Set
Temperature
Alarm
A5 i PR
Ambient High
& 70 C
Temperature
Protection

. \ PR i R
BB FE .
, A /3
Ambient . . .
Can Be Set | Ambient High . i
Temperature 65 C
. Temperature Can Be Set
Protection .
Protection
Recovery
A AR PR
R 51&& RP T
Environmental
Can Be Set
Low

-20°C

ik
Can Be Set

-25°C

19
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Temperature
Protection
BRI R A
e
Environmental
\ Ih'3
Low -20°C
Can Be Set
Temperature
Protection
Recover
D2 e 15 T8 il 5
Power High VAN Power High 100 C CIR%'a
Temperature Open Temperature Can Be Set
Alarm Alarm
D2 i R g
Power High .
. Al
Temperature 110 C
. Can Be Set
Protection
2% ByE =
Isz lﬁlfﬂ]l'f%*)j Recovery
Power High HE
== =
Temperature Open DA i PR
Protection s A%
Power High Al Y
g 85 C 58
Temperature Can Be Set
Protection
Recovery
SJ VR A Bk .
R gy | TR —
Charging a Charging Alarm 205 A
Overcurrent Open Can Be Set
Current
Alarm
i ﬁaf;%af 0 . T
ChL//lL H , arging Can Be Set
argin rotection
Bing T
Overcurrent o 75 o 3 R ZE
Protection pen Chargi i
arging 5
Overcurrent Can Be Set
Delay
i GERUR R X .
Diecharee ey | BRI .
g - Discharge 205 A
Overcurrent Open Can Be Set
Alarm Current
Alarm
i CERORTREA TR PR IR ‘
_ VAR _ EIR7's
Discharge Discharge 210A
Open . Can Be Set
Overcurrent Protection
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TR R R A I
Discharge CIR
Overcurrint 105 Can—LeﬁSet
Delay
TIRAR IR
Secondar Al
R AR Protectio: 22504 Can Be Set
Secondary A Current
Overcurrent Open TR A
Protection Al
ovrcurems | 5078 con e
Delay
3.4 LED #8547 % 3 LED Indicator Light Definition
YNy
3.4.1 RE#/~ Capacity Indication
K& FEH T
HEFRIT L1® | [2@ | L3® | L4@® | L5@ | L6@® | L1® | 2@ | 1L3® | L4® [ L5@® | L6@®
0~16. 6% S K K K K K S K K K K K
16. 6~33. 2% W | W= K K K K W | W K K K K
33.2~49. 8% Won | W | W | K K K| WS | WS | W | K K K
49. 8~66. 4% Wi | Hsw | W | W XK K| HE | H | | Hr | K K
66. 4~83. 0% Wa | W | KR | FR | FR| K | FR| FR | FR| ¥R | Fr | XK
83.0~100% W W | WR | WR | WR | WR | WR | WR | WR | BR | WR | WX
State Charge Discharge
Capacity Indicator Lle L2e L3e Lde LSe L6e Lle L2e L3e Lde LS5e L6e
0~16.6% On off Off Off Off off On off off off off off
16.6~33.2% On On Off Off Off Off On On Off Off Off Off
33.2~~49.8% On On On Off Off Off On On On Off Off Off
49.8~~66.4% On On On On Off Off On On On On Off Off
66.4~83.0% On On On On On Off On On On On On Off
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83.0~100% On On On On On On On On On On On On
3.4. 2 }RZ&H87~  Status Indication

‘ ‘ RUN ALM R LED ks
RGNS I8 /5% R
o [ @ o 66 o o o
FAHL PRHR K K 4K
1B INKE 1 K FEHLIRES
L
HE AR 1 K RS ALM (A 3
IEH N HE 2 K
HE CREIRE A 2 K MPE S ALY A 3
- U S INHE 1 K T ORI AL K
i‘iiﬂ]l\ T\‘]ﬂl?l\ ﬁ%{% N N
. KR 1 | TR 2
v ek R
PR 78 g K
EH W K
CEi Wee | KRS R T ALM K
L D oA WL | X SRR ALY R
JU I /NG 7 N U 1 i i
3 R | R
TR AR
kR BMS HLE SR A
N L a8 MOS 1
KA s x| owm 4% ‘
IR, AL AR T A
SR At
Alpine
System RUN Power LED Illustrate
Normal/Alarm/Protect Pasture
Status
[ ] [} ] ] [ ] ] [ ]
Shut Down Sleep Off Off All Off
Normal Flashing 1 Off Standby
Standby According to the power Temperature Alarm
Alarm Flashing 1 Off .
indicator ALM flash 3
Charge Normal Flashing 2 Off
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Alarms (excluding

Temperature alarm

Flashing 2 Off
temperature). ALM flash 3
Overcharge protects
Overcharge Protection | Flashing 1 Off
ALM off
Over-temperature,
Flashing
Under-temperature, | Flashing 1
2
Over-current Protection
Current-limiting
On Off
Charging
Normal On Off
Discharge
Flashing
Alarm On Overcurrent Alarm
3
ALM off
Over-discharge Overdischarge
. Flashing 1 Off
Discharge Protection Protects ALM Off
Over-temperature,
Under-temperature,
Flashing
Over-current, Short | Flashing 1
2
Circuit, Reverse
Connection Protection
Fault refers to
hardware failures
such as damage to
BMS voltage sampling
Lapse Fault Off On All Off

devices, charging
MQOS, and
disconnection of

temperature sensors
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REREN 7 X
AR 1 0.25 S 3.75 S
N HE 2 0.5 S 0.5 S
N A 3 0.5 S 1.5 S
Flash Mode On Off
Flashing 1 0.255S 3.75S
Flashing 2 0.5S 0.5S
Flashing 3 0.5S 158§

4, TYEFER, Working Mode

4,1 AR, Basic Mode
4.1.1 78 H4E  Charging Mode

BMS TEAG I B A5 78 HL L s HL =48V, [F]R FE s L R A IR P Y AE T e FE Ve N B, R )R 78 MOSFET #E4T 78
o FRHEEMAEIAE MBI, HEATBERER. BN Al MOSFET #5:dE .

When the BMS detects an external charging voltage that is > 48V, and the cell voltage and temperature are within the
rechargeable range, it turns on the charging MOSFET for charging. When the charging current reaches the effective
charge current, it enters charging mode. Both charging and discharging MOSFETs are turned on in charge mode.

4.1. 2 iHEAER  Discharge Mode

BMS 75 62 00 2] 6 5028 42 L R b o 1 K% Ui P8 R 0 Y Bl P, P R Y A 0 R E O P B N AR S TR
1R 7 MOS #B- 558

The BMS enters discharge mode when it detects that the load is connected and the cell voltage and temperature are
within the dischargeable range, and the discharge current reaches the effective discharge current. The charge and
discharge MOS are all on in discharge mode.
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4, 1. 3 5PER,  Standby Mode

A P et AR AN G A2 B, BEAFF AL

When neither of the above modes is satisfied, enter standby mode.

4. 1. 4 {RAIRAE X Sleep Mode

HENARHR ) 45 A«

1) H oA KR LRY 5 30MIN;

2) BV AR B R AR AR ZE R ) 5

3) PATFEEARIR AT EAIHURAR A4, BMS HEARARAE A

Conditions for entering hibernation:

1) 30 min after battery trigger undervoltage protection,

2) After the set sleep voltage and sleep delay,

3) Execute the button to sleep or execute the host computer sleep command, and the BMS enters sleep mode.

4.1.5 XM Shutdown Mode
WrHF g9 e, BMS HEAN MU, HaEiE I A4 55 T H L.

Disconnect the flea current switch, BMS enters the shutdown mode, and can only be turned on by closing the flea
current switch.

4.2 ¥ENS2E (Buzzer) B{ETLAH  Description of Buzzer

[EEAGE
HEENG 25 D RE R B _EAZ AL REBARLIE, ) BRUGR AR IR .

In the event of a failure:
The buzzer function can be enabled or disabled by the host computer, and the factory default is disabled.

4,3 ST UL Reset Key Description

BMS Ak T ORHRARAS B, 4% T4 3S Jiadt, CRIFBRBEBOE, LED fa/m T N “L17 AR m5E 0.5 70, JEiR#E
BMS A8 J HE VIR A4S B

BMS AbF B IRAS Y, $% R 428 3S JEAATT, PRIRBEARER, LED $87-4T A “RUN” AKX 5% 0.5 FF, JE 4K
BMS 4b TR HRECFF ARSI, % F 8 10S JEATF, RIRBEE 7. LED ST 544 0. 5S —IRJG M “L1” MKk &

20.5 b,

When the BMS is asleep, press the button 3S and release, the protection board is activated, and the LED indicator lights
up sequentially for 0.5 seconds from "L1", and then according to it BMS detects the battery status display.
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When the BMS is active, press the button 3S and release, the protection board is asleep, and the LED indicator lights up
sequentially from "RUN" for 0.5 seconds, and then all go out

When the BMS is in sleep or powered on, press the button 10S and release it, and the protection board is reset. The
LED light flashes all 0.5S once and then lights up sequentially from "L1" for 0.5 seconds.

4. A KRR K MefiE  Sleep and Wake-up

4.4.1 {KER Sleep

235 2 UL MER — &N, R NRIh R

DD BRHERART 3.3V,  FF4E 60 8l EENIRIR. (BT Ll

2) 1% FHBEE 3 Fheh e T fi st .

3) B AT LA SR AL .

4) AR AR T B i PR A B B AR T SR R E, 30 s, HENRIEARAR

The system enters a low-power mode when any of the following conditions are true:

1) The cell voltage is lower than 3.3V, and it goes into sleep after 60 minutes. (No charge and discharge, no
communication).

2) Press the button for 3 seconds and release the button.

3) Force shutdown through the upper computer software.

4) The minimum cell voltage is lower than the monomer overdischarge protection value or the total voltage is lower
than the overall overdischarge protection value, and after 30 minutes, it enters undervoltage sleep.

4,4, 2 MEE Wake-up

MARGUFARhFERE R, 2 UL MERE — M, REUKIB HRIIFER N, BN ERE 17

D AR, RSt mETFRTET 48V, (H T PCS fif BE A & AR 45 i I H A it s | e B AR
7E PCS fifRe R 3@ HEIR B IEW )5, A BHE R T% T 48V i, REURHARIThFER D

2) i Rk 3S, MATFILEESS

3) e RS232EINE, TFE _EAIHLEAT:

MAGTE AT RS R E, Fil2 K (REATED JEARIE B E B, S5 7o i 55 F R LA

When the system is in a low-power mode and any of the following conditions are met, the system exits the low-power
mode and enters normal operation mode:

1) Connect to the charger, the output voltage of the charger should be greater than or equal to 48V. (Due to sleep
caused by PCS energy storage inverter power failure and battery overdischarge, the system exits the low-power mode
when the charger output voltage is greater than or equal to 48V after the PCS energy storage inverter power returns to

normal.)
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2) Press button 3S and release the button.
3) Connect to the RS232 communication line and turn on the upper computer software.
When the system is defined as after the end of charging, the recovery voltage is not reached after 2 days of standby

(time can be set), and the charging is forced until the end of recharging.

5@ Communications

HAES EAALE IR RS232 #21 ; B BMS 2H N FFBEEAE RS485 #2110, n] DLt AT Z A EGE I, BEA 54
B 24 i 38 T RS485 F1 CAN #£11
JEHVE 75 2 25 18 B 1 .

RS232 interface with communication with upper computer; With RS 485 interface for parallel communication in BMS
group, multi-machine parallel communication can be carried out; RS485 and CAN interface for communication with
inverters or terminals.

Communication specifications should refer to the communication protocol manual.

5.1 ¥:OBER Interface Diagram

[l

00" [
IR r—Fﬁ i — IIII'

CAN Fil Rs485 11 R

I

— - I

FFECHE IS O RS232 i iflEEN
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5.2 HESELOE X Electrical Interface Definition

RS232--3%F 6P6C 170 RJ11 EEE
RI11 51E EMaREE
2 NC
3 X (8R)
4 RX (#i%)
5 GND
RS485--5F3 8P8C I3 RJ45 JEEE CAN--5ZH 8P8C 375 RJ45 1EEE
RJA5 5| TE M RJ45 5| TE M5B
1.8 RS5485-B1 9. 19y 1T, 4 NC
16
2.7 RS485-A1 12 CANL
3. 6 GND 13 CANH
4.5 NC 15 GND

CAN fl1 RS485 f#11

RS485--3F 8P8C A=, RJ45 fhEE RS485--5¢F 8P8C 1=, RJ45 s

RJ45 515 E M A RJ45 515 TE 15t BH
1B RS485-B 9. 16 RS485-B
2.1 RS485-A 10, 15 RS485-A
3.6 GND 11, 14 GND
4.5 NC 12,13 NC

i EE I TR 1]

5.3 FHAHLED Parallel Interface

BMS H vt 0 )3 3k RS485 s £k FRHEE I, JRn] 5 B4 RS485 MR ¥+ M ifl, 1M RS232 5Ll 5 PC BiH He:
PR A il it, ANLAZ H RS485 ML AT BT — B a5 S, AR L O W N ETR.

The BMS battery pack communicates in parallel via the RS485 bus, and can also communicate with devices with the
RS485 bus The RS232 interface realizes communication with PC or other intelligent terminals, and the human-computer
interaction RS485 bus is The information of any battery pack connected in parallel, the multi-machine parallel bus

interface is shown in the figure below.
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S

5.4 HuhEFRIGFF R Address DIP Switch

SCHF DAL BRSNS IR A o

Supports four- or six-digit dialing.

5.4.1 1R E Dialing Settings
(1) FEHATZ NGB NERERS, T & PACK AU4RIGHIEACE . TRAD KA BCD k=, HuhkJy 0 ff)

ON on
0

1)

3

4 OFF’ _/E\:,ﬁﬁi.,‘ij‘

| 77'0N i‘“':
EEEE N h'. u
fEXﬁiW (RS 0 FERZA, A& ONRZE, BUTRED , ik 19200, ik 2122

HELAH R HE
(2) FHFEELRNO, MHLILAN 1-15,.

(1) When multiple machines communicate in parallel, you need to configure the DIP address of each PACK first. Dip

code adopts BCD code format. Address 0 is defined as (black dot is O FF state, blank is ON state, the same

STmll
EERE - L]
2345

as below) address 0 and address 1'% ,Address 2, binary, other addresses and so on.

(2)The master needs to dial 0 and the slave dial 1-15.
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6.1 2O E X Interface Definition

FARIEH A 4 MES I TP, 6P, TP, 6P, 2. Omm [A) FE4E % A, B, C, D F TR 4 16 BEE O H B 4 BRESIRE, W
AJ s B A W LG SR ) 17P+8P, 2. 5mm [B]EE Y CON1, CON2 i e . ML B4R IK :

The front of the motherboard contains 4 traditional 7P, 6P, 7P, 6P, 2.0mm pitch sockets A, B, C, D for collecting 16 cell
voltages and 4 cell temperatures, and can also be used with physical foolproof 17P+8P, 2.5mm pitch CON1, CON2
socket. From left to right:

I Pins #riR logotype € X definition

A J2-1 CON2 CON2-1 NT1
12-2 CON2-2 GND
J2-3 CON1-1 BO
12-4 CON1-2 Bl
J2-5 CON1 CON1-3 B2
J2-6 CON1-4 B3
12-7 CON1-5 B4

B J4-1 CON2 CON2-3 NT2
14-2 CON2-4 GND
J4-3 CON1-6 B5
Ja-4 CON1-7 B6
J4-5 CON1 CON1-8 B7
J4-6 CON1-9 B8

C J5-1 CON2 CON2-5 NT3
J5-2 CON2-6 GND
J5-3 B8
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_____ 15-4 CON1-10 B9
J5-5 CON1 CON1-11 B10
15-6 CON1-12 B11
J5-7 CON1-13 B12
D J6-1 CON2 CON2-7 NT4
J6-2 CON2-8 GND
J6-3 CON1-14 B13
J6-4 CON1-15 B14
J6-5 CON1 CON1-16 B15
16-6 CON1-17 B16

6. 2 ER _EHIFEEREE O % X Interposer Board Interface Definition on the Motherboard

J3 M BIA R GE L 13 is defined from left to right as:

=4 5E =4 5E L

J3-1 3.3V J3-8 LED8 (& HEHE/R 6 4%)
J3-2 e 1/0 K& X J3-9 LED7 (& &EFR/R 540
J3-3 ¥R 1/0 K X J3-10 COM2 (FH#Emi 2)
J3-4 GND J3-11 NO2 (F#Er12)

J3-5 K6 (TR #4165 6) J3-12 CoMI (F#&x DD
J3-6 K5 (TEH &MY 5) J3-13 NO1 (F#%E5 1D

J3-7 LED9 (AR HR/RE0)

Pins Definition Pins Definition
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J3-1 3.3v J3-8 LEDS8 (capacity indication 6
green).

13-2 Extended 1/0 is undefined J3-9 LED7 (capacity indication 5
green).

D3-3 Extended 1/0 is undefined J3-10 COM2 (dry junction 2).

D34 GND J3-11 NO2 (dry junction 2).

13-5 K6 (reserved dial code 6). 13-12 COM1 (dry junction 1).

J3-6 K5 (reserved dial code 5). J3-13 NO1 (dry junction 1).

D 3-7 LED9 (reserved status

indicates green).

J1SE—HENAE RN A, B HEM A BIA 11 first row from left to right, second row from left to right:

B 5E X B E X

J1-1 LAMP1 GEATHRRE:) J1-11 NRST

J1-2 LAMP2 (5 B H57R41) J1-12 ACT 5 HRLJT IS okt

J1-3 LAMP3 (FEFH/R 1 45%) J1-13 K4

J1-4 LAMP4 (EFETER 2 50 J1-14 K3

J1-5 LAMPS (FFEHH/R 3 4%) J1-15 K2

J1-6 LAMP6 (TR 4 4% J1-16 K1

J1-7 GND (RS485 F CAN {5 J1-17 GND (RS485 F1 CAN 15
) Hi1)

J1-8 1-RS485-A J1-18 1-RS485-B

J1-9 GND (Z St ARRE =53 ) J1-19 GND (&Gt ARRe =53 )

J1-10 CAN-H J1-20 CAN-L

Pins Definition Pins Definition

D1-1 LAMP1 (running indicator J1-11 NRST
green).

11-2 LAMP2 (Alarm Indicator J1-12 ACT flea current switch
Red). button

D1-3 LAMP3 (capacity indication 1 | J 1-13 K4
green).

D1-4 LAMP4 (capacity indication 2 | J 1-14 K3

32
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_____ green).

J1-5 LAMPS5 (capacity indication 3 | J 1-15 K2
green).

J1-6 LAMPG6 (capacity indication 4 | J 1-16 K1
green).

11-7 GND (RS485 and CAN J1-17 GND (RS485 and CAN
communication place). communication place).

J1-8 1-RS485-A J1-18 1-RS485-B

J1-9 GND (System Non-Isolated J1-19 GND (System Non-Isolated
Ground). Ground).

D 1-10 CAN-H J1-20 CAN-L

CN2 M\ B4 CN2 from left to right:

B 5E X B iE X

CN2-1 GND CN2-4 RS-RX (RS232 {5 RX)

CN2-2 GND CN2-5 2-RS485-A

CN2-3 RS-TX (RS232 j#fE TX) CN2-6 2-RS485-B

Pins Definition Pins Definition

CN2-1 GND CN2-4 RS-RX (RS232
Communication RX).

CN2-2 GND CN2-5 2-RS485-A

CN2-3 RS-TX (RS232 ilHfF TX) CN2-6 2-RS485-B

6.3 L FHIBF (EE) Power-on and Power-off Sequence (IMPORTANT).

E LSS AT s SRR MR B, FRE B, RUGEHFE E, F(3(A, B, C, D) )5 FRi% 4k P-. P+EIfEE R
o

T HUBF N SE AR S SRl A AR B R, AKRULITIT B, E(EKD, C, B, A)HFZR, FEITIT B+, F 2 B

Power-on must follow the order: first connect the motherboard B-, then B+, and then connect the cables E, F (or A, B,
C, D) .Then connect P-, P+ to the load or charger.

The order of the power-off is completely opposite: first disconnect the charger or load Disconnect the F,E (or D, C, B,
A) cable, and then disconnect it again B+, then B-.
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6.4 T Dry Contacts

j |

1 2 3 4

T4 1 (Pinl to Pin2) BRI, ORI RARY . RBCES R RS R SR
FiA 1. MOS R PRI FEI MOS HBE LR . KA AFE MBE iR T 2

Dry contact 1 (Pin1 to Pin2): short circuit protection, discharge overcurrent protection, charge and
discharge overtemperature protection, ambient temperature high and low protection, MOS
high temperature protection, charge and discharge MOS fault protection, sampling AFE
Fault, temperature disconnection.

T45 2 (Pin3 to Pind) :&FEAL (<5%)
Dry contact2 (Pin3 to Pin4) :Low capacity (<<5%)

Dry contact
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8 PCBA B AR#84s PCBA Specifications
8.1 PCBA #84% PCBA Indicators
PCB #~F (mm) FB: 350. Omuek110. Omm2. Omm (x5 % /5 )

B 158%45%1. 6mm (KxF5 %5 )
Main Board: 350.0mm*110.0mm*2.0mm(L*W*H)
Interface Board:158*45*1.6mm(L*W*H)

PCB Board Size (mm).

JRFAZE (mm) K58 0. 2mm, BJE 0. 2mm
Dimensional Tolerance (mm). Length and Width+ 0 2mm, Plate Thicknesst 0.2mm
W4 Plate FR-4
22 E[1 Silk Screening H22 B, 75 2%

White silk screen, covered with green oil
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""" R L EhR: 202
Copper Foil Thickness BEOWR: 107;

Motherboard: 20Z;
Interface Board: 10Z;

W ALFE Panel Treatment

TCEi# Lead-free tin spraying

i fL Vias RELIE, 78 4% ihZEFL
Solder mask, covered with green
oil plug holes
1% Edge HLAKPEIL Computer edge milling

P RSE (nm)  Product Size

EAHR: 350. Omm*110. Omm*40. Omm (4% T %557 )
Main Board: 350.0mm*110.0mm*40.0mm(L*W*H).

RS AZE (mm)
Product Dimensional Tolerance (mm).

K5 0. 2mm, H7 & £0. 2mm, 5 + 2mm
Length and Width+ 0 2mm, Plate Thicknesst 0.2mm,
Hight £2mm

9 BMS sz#)& BMS Physical Image
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"l-hhluwwu'?./':t
et (e (% s
e W (&3 AR

7.4 B 2 L

AeCEECRECE "

#ik: Eh i S LRSS H I E T RAAE - EER, FANESE;

Note: There may be certain differences between the actual product and the above reference physical picture, and the
pictures are for reference only.

10 EAIHLERSE Upper Computer System

SRt LAV SR, I T Gl RS232 2 M EAk S BUS JHIN, REWSIRAT SR b s s . AdfE, IR
R SO0CEHF R . EALHLE RSA85 ZRIBTT IF) AN 7] FL it 28 4 A M 2 S IR 00 A st et . ] DAREATIC B 280
A FH . AT DLORAF M P A S He B R 5

Provide upper computer software support, the monitoring platform can communicate directly with the BMS through
the RS232 interface, and can obtain real-time battery voltage, current, temperature, status, SOC and other
information. The upper computer accesses the monitoring real-time data and historical data of different battery
systems through RS485 cascade. You can import and export configuration parameters. You can save monitoring-
related data to reports, etc.

11 HERMFERHERZD Precautions for Assembly and Use

(1) TR, D2 BN IR
(2) LR, IZREEERE, ERA L LA, B2 bR R AR, ERE T,
LRI R CAAR, e,
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(3) YLBEI AL IR ERLARLRERAR T, 7 — AT AT RE O R T, B R .
(4 P HE AR P EOR I BT S BESR, 75 I R] BEAR IR 2 B AR -
(5) fEHIFER R Bk, B,

(1) Power-on and power-off, it must be operated in the order of power on and off.

(2) When connecting the battery pack, do not connect the wrong or even reverse, can not connect to the host
computer, or the main chip on the circuit board is obviously hot, please power off quickly, at this time the circuit board
may be defective, need to replace and repair.

(3) It is strictly forbidden to touch the circuit board components such as wire head, solder, etc. during assembly, in case
of touching, the line components may be damaged and cause defects.

(4) Strictly follow the design parameters required by the specification, otherwise the circuit board may be damaged.

(5) Pay attention to moisture-proof, waterproof and anti-static during use.
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