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PRODUCT SPECIFICATION

FEEREIE (Product Number): BM591& &Er (4R - E£ R 1L <L GPSE(il
BM591 Intelligent Software Board - Integrated Beidou-GPS

EFZ#R (Customer Name):

Z RIS (Customer Model):
=1 S =1 S
Configuration Parameter Configuration Parameter
B SHEGPIN, 600mmiEL:
RS485
Number of 13~24S RS485 in’frfmace Double row 6PIN, 600mm
battery strings cable
2¥%, 5RS485RNEO
— CAN
=oiE, BAESEREE AN ig? Support, same as
=riEE=E Interrace
=R (_miﬁﬁ?%ﬁm%) RS485interface
Applicable battery (supports up to 20 NMC SREHES XWHE14+12P, 1000mm
strings) - Double row 14+12P,

Sampling cable

1000mm

300A [RAZI5500A]
(EE: HiF12VEkese)

3ciF, BAFTK, ik,
(BitHERERREAIFILINEE]

SRR EE T . FRAEETHEE . .
Continuous 3::A gr:n:())((l)r:l;m Pre-discharge Support, anti-spark, optional
discharge current ppor Function (Instrument with a dls!)lay
(Key point: support does not support this
12V relay) function)

ORI EE S SIWSES BFBE HF
Chip solution Zhongying solution BT communication Support

3L GPSE(I :
1 GPSEN ot CEIES ot
Beidou GPS Support Discharge switch Support
positioning PP 9 PP

. i, ; = F15A #
1508 R, IR TR BASZIFSATEIN
L Automatic equalization, . . Maximum support to 15A
Equalization . . Preheating function . .
resistive discharge mode charging heating
. = ARG —

FEAARS %HZSOSQL’EWI%’“ B 245, RSABSR

Coulumeter upport detection Display screen Support, RS485 screen
within 2500A '

Rt SR EREF BN LEEERE
If there is any conflict between the following description and the configuration table, refer to the
preceding configuration table.
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ERRIA=

CUSTOMER APPROVED

EIAS I Confirmation Comments:

EZREE Approval Signature:
HER Date:

AIE B EFhEE RN ABIR 2
Shenzhen Mingtang New Energy Technology Co., Ltd.
o 31 ¢ SRYIFRELLIR B ATERRS H KRR AIE9988 SAHTRHL I 5012

Nanshan District, Shenzhen
TEL : 400-0568266

Address: Room 1501, Han's Laser Technology Center, 9988 Shennan Avenue, Maling Community, Yuehai Street,

E BEPREIRRLINRISTEE, BREES, WE7RZALEE, ZEBNERERALMISBHISEARIERER.
MEBFNERPERNENE R, TRSERFRE—ENER, SREATWAER, ENBBHIRKEREZATREE

R, REXEWFAINMEETEZTS, BERETHEILASBIIREHREN.

Notice s: Please respond promptly upon receiving the samples and specification. If no reply is received within 7

days, we will consider that the customer has approved the parameters and sample provided.

The images in the specification are for general models and may differ from the samplesisent; this specification,

upon confirmation, is for internal use only between our company and yours and should.not be disclosed to third

parties without our permission: We reserve thefinal interpretation right for /this'specification.
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—. 2R Overview

AU BERTRYIHEEFHEFRRABRATAEEMRIFR, AR &HEROHSIRE .

This specification applies to the lithium battery protection board of Shenzhen Mingtang New Energy
Technology Co. Ltd.This product strictly meets the ROHS standards.

WEESEREIAY 2N, WENEERARRN TS, SUSRERSUENILEFER. BMSEIERFEMRIRABIHhESR,
BMSSCRTSRES. 4bEE. FHEHEMAEITHREFTHNERER, SINPRBMNEHETHRIAER, MABEEREIZeM.
Rt ZRAK. EREGSFXROUE. TEFRENTRBRERSEIMAIFIAER, HEEthIlEFREMENE, EKED
ERST, WEEIPRISERPRES.

With the widespread application of lithium batteries, high performance, high reliability, and high cost-
effectiveness are required for battery management systems. The BMS battery system is commonly known as the
battery steward. The BMS collects, processes, and stores important information during the operation of the
battery pack in real-time, exchanges information with external devices such as vehicle controllers, and solves key
issues of safety, availability, ease of use, and service lifedn lithium battery systems. Its main purpose is to improve
battery utilization, prevent overcharging and over-discharging, extend battery life, and monitor the battery's real-
time status.

ARBMSERIFHR, RASEMMUANIRIT, HRE. B, BEFMEEMT K, THITESHBENGPSEN [FHREItHN
GPS] , (RIEMNEIERLAE. SHRIEHINET.

This BMS protection board adopts. an . integrated design, integrating.functions such “as. collection,
management, and communication, supporting high-precision GPS positioning (compatible with Beidou and GPS),

ensuring safe, reliable, efficient, and long-lasting operation of powerbatteries.

—. rFmlneeiStE Product Functional Characteristics

o EFH{REE. SUABEEN, B7. IHiRERIRIFIIE.
Equipped with monomer voltage, total voltage detection function, overcharge, over-discharge alarm, and
protection function.
o BERE, MEIMRERIFIFIIEE,
Equipped with charging and discharging over-current alarmand protection function
o HFHE, MOS EESLRHONIIEE, BES. MERERMFRIFIE, MOS SiRRERRIFIIEE.
Equipped with real-time detection of cell and. MOS temperature; high and low temperature alarm and
protection function for cells; high temperature alarm protection function for MOS.
o EENEHGHRATEINRRIFIIEE.
Equipped with output short circuit detection and protection function.
o EHBEIYEINRE, ALMEFRERIIAIIEIIR S TIYE.
Equipped with automatic balancing function can balance unbalanced cells during charging.
o HmIREHINEE, BT FARUTIEMRIFEIAMERSHHITIRE.
Software remote control function, convenient setting of relevant battery parameters through platform
software.
® RS485 B, RAREBEAL.
Support RS485 communication, using an isolated communication mode.
o HFEHSUEE [EeSit] .

Current integration function (coulomb meter).
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SOC it&: RABRRSSHIEBERZESS.

SOC measurement: using a combination of current integration and open circuit voltage algorithm.
ZISRPBEREIGN. PEBEST. SBER.

Support monomer voltage disconnection detection, monomer voltage detection, and total voltage
detection.

SCRRERZ; FRIhEEIRER; (RFEREE; BaRhEiRE, BFEE, ulEm, BR%G ThAR TEEERE. K
FEIORE, SERTMSMIEEIthER/E. FEittFEESOC, FRIMEBMEINAEY, SERTEmNERE. BMSIRIFIREE, SEMWERFY
BE.

Real-time positioning; battery abnormal reminder; low power reminder; vibration anti-theft alarm; electronic
fence; track playback; mileage statistics; over-the-air upgrade; remote control charging'and discharging
function; real-time monitoring of battery voltage, battery capacity SOC, charging and discharging cycles; real-
time monitoring of battery temperature, BMS protection board temperature, realizing dual protection
function.

BEESMARIRKIGEEST.

Multiple sleep and wake-up methods.

BEEMEETIEE, BrTX [AikEd]

Pre-discharge function, anti-spark. (optional)

SKRFARGE I SRR ThRe

Support load detection interface for controlling discharge functionality.

SHEEHOTATIEF

Support firmware OTA (Over-the-Air) remote upgrade.
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=. BSZ# Electrical Parameters (Ta = 25 °C.)

3.1, #EMIESEL Rated Specifications

AU
EHINIE Specification 2y HEuieA
Detailed Items B/IME BRRY(E BAE Units Other Description
Minimum Typical Maximum
N IRHRARFE B ERIT AN
FERFRTE e
. - / - A Depending on the
Charging current
relay current
. . HRFBESEEIT /N
FEE _ ) _ R 1ZD€§‘E d?% mdtch ]
Discharge current epending on the
relay current
T [RRTAF] FIFRTIERTS
Working current - 20 25 mA Protective board
[ module operation ] in‘working status
SR [(RRAIR] CRIFERASHUIAS
Standby current - 10 15 mA Protection board
[ module sleep ] in standby mode
RThFEtEzURIR (3R] TRIFPHRRATVIATS
Low power mode current - 10 20 MA Protection board
[ shutdown ] in shutdown status
TEERE IERET{REEEE
T{EERES Working -20 - +70 °C Normal working
Working temperature temperature range
environment | . T{EgAT SEEHETO0%, T
Working 0% - 90% RH Humidity below 90%,
humidity no condensation
FHERE EREFHEEEEE
Storage -40 - +85 °C Normal storage
FEtETRiE 9 g
temperature temperature range
Storage — -
. FHEEE BERTI0%, Fogts
environment
Storage 0% - 90% RH Humidity below 90%,
humidity no condensation
Y=
‘ SOCILEREE <5%
=N ava) SOC accuracy
Current NN
B ARAG Y v
integration Current REBIER <250mS, FBEES%
. Sampling frequency <250mS, accuracy 5%
detection
RS485#0 SHF1RR
RS485 interface Support 1 channel
CAN#O SHF1RR

CAN interface

Support 1 channel
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AT REE S AR ERNR ;. GPSSERIENL;
IFESCATEIREEARXER
Bluetooth can quickly detect and analyze =5
battery health status; GPS real-time positioning;

W5 /LTE/GPSTEfL

BT/LTE/GPS positioning Three in one

remote real-time query of battery-related

information
B R .
3
Monomer voltage
. . . Support
disconnection detection
EAQRER FEAE T FF, MNSEE1.0V~5.0V

Monomer voltage detection Support, detection range 1.0V~5.0V

SRR RS e NSEEI0-100V
Total voltage detection Detection range 0-100V
3.7V=75iE
22t 3.7V NMC SHaHgE
Battery type 3.2VEEER TR Settable parameter
3.2V LFP
EBth ER i miskiE
optional battery strings
. . =RiEme %205
FItRE AT, N
13-24:k NMC supports up to 20
Battery pack . .
binati q 13-24 strings strings
combination mode
HERERIZI5148

LFP can support a
minimum of 14 strings

i KHERTIE, SRIMFEIPR, FAOEERG®.

Note: Long-term overload will damage'the\protection board and reduce its service life.
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3.2. BAINEes% Basic Functional Parameters
GE: LATSEFRESIRERBLSMN, 25°CRETI)

(Note: The following parameters are tested at 25°C ring temperature unless

otherwise specified)

_ EWIRESH IRE 1A .
ThaefEtrIn e , : &;E
. Recommended Setting Setting
Functional Index Item ) Remark
Parameters Instructions
HFRIFEEE
RARLTR =5T4.25V / 483,65V iR
Single cell overcharge +20mV
. NMC 4.25V/ LFP 3.65V Settable
protection voltage
\ BRI SRR PSERT A i
ILFELRIF Single cell overcharge 1000mS Ei : +500mS
N ixe
(FReRREitD) protection delay time
Overcharge
BRI FeRIFHERREE R | .
protection (Single . =Jt4.15V / $kEE3.5V aig
Single cell overcharge +20mV
string battery) . NMC 4.15V/ LFP 3.5V Settable
protection release voltage
BRI FEIRIPHERR R E T IEEIRE REERE, BikE
Single cell overcharge When the individual voltage drops:to the recovery /
protection release point or discharges, it automatically recovers.
BRIIIRIPEEE _
TS =5T2.75V / #EE2.5V g
Single cell over-discharge +20mV
. NMC 2.75V/ LFP 2.5V Settable
protection voltage
SRR Si gleiﬁlfu%}j%m:@ 1500mS A +500mS
CEET) ingle ce‘ over- |sc. arge m Fixed +500m
Over-dischargé protection delay time
i 01 REEE
[?rotlectlo'n . Eﬁ‘L)ﬁlﬁFﬁi&Eﬁr S350V ekmoy i o
ingle cell over-discharge +20m
(Single string gEc g NMC 3.0V/ LFP 2.9V Settable
battery) protection release voltage
EHRIFIRES T BAFRHESRERAREE LARIRER
Over-discharge protection Connect the charger or the individual /
recovery' mode voltage rises to the recovery point
=JCHtBAAEREY * 4.225V
IE\ \d- r
PRETHRERE Strings number of NMC * 4.225V g
Overall overcharge . . 1V
. PRYEFEhZEEREY * 3.6V Settable
protection voltage .
Strings number of LFP * 3.6V
BRI FERIP X -
it BRI FRPRERT ) —
Overall overcharge 1000mS . > +500mS
overcharge . . Fixed
] protection delay time
protection
. =JCHtAAERE * 4.1V
BT TR AR . g ‘
Strings number of NMC * 4.1V AR
Overall overcharge . . 1V
PRYEFE AR EREY * 3.5V Settable

protection release voltage

Strings number of LFP * 3.5V

8 of 36




SY\ R m B = R R X NS BR 24 5

SHENZHEN MINGTANG NEW ENERGY TECHNOLOGY CO., LTD

SIS 7SRRI R TR AR, BaRE

Overall overcharge When the overall voltage drops to the recovery /

protection release point or discharges, it automatically recovers

. =JCEEIthZEEREL * 2.8V
BRI BE

o 17:?_5&{%3:' h}_ Strings number of NMC * 2.8V oJig L1V

verall over-discharge +

9 SRFBAEER * 2.5V Settable

protection voltage .
Strings number of LFP * 2.5V

RIS BRI RE R R

N 3 1
BT R Overall over-discharge 1500mS ZF_'rf +500mS
ixe
Overall over- protection delay time
discharge . =JoHEtheHEREL * 3.1V
J SRR RIS L E . p ‘
protection . Strings number of NMC * 3.1V Al
Overall over-discharge N 9 1V
REEEEEHER AL * 2.9V Settable

protection release voltage .
Strings number of LFP * 29V

BNFC R E A & LA EIRE R

Connect the charger or the overall /

FeEEfERR

Charging release . .
voltage rises to the recovery point

P ERE ) N
BRI =TTV / kE3.3V g
Equalization +20mV
NMC 3.9V/ LFP 3.3V Settable
— turn-on voltage
T ST RS N
Equalization . . AAT
Equalize opening >20mV ) /
function [ . Fixed
differential
8B m—
gk “ 100~150 mA Dk /
Equalizing current Fixed
S EERF BT EGEERIFEBE
Cell voltage Single cell voltage 15°2
, 9 .\ 9 >1000mV. T +20mV
differential differential protection Settable
protection voltage
. THEB [EIEE PR
. Internal resistance of <40mQ / /
Internal resistance .
discharge/loop
SOC<10%, FRERIAEE
G . - Tig
e LS | S SOC<10%, no alarm is /
BEWNRE Low power-alarm . . Settable
. generated during charging
Capacity default
Settings e 300AH, FiRE aig p
Nominal capacity 300AH, needs to be set Settable
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_ . " REITA .
ThRetERI e RESH Sett &Z;E
ettin
Functional Index Item Setting Parameter . .g Remark
Instructions
=] by
ng{t%y? EE”_': 300A: 5000+15% G
ort creu 500A: 6000+15% Fixed /
protection current
SRR SR RPRERTELS 2] N
L N AR
Short circuit Short circuit 200~800pS Fixed /
ixe
protection protection delay
_ X EiFFfaEk, EFEIRERBRIK, BRERAENEFHERE.
SRR . " o :
o ) Disconnect the load; Because the short circuit current is
Short circuit protection . . /
particularly large, it is:not recommended that customers do
released mode L . .
short circuit testing to avoid danger.
FERITRERP HiiE 3 =F13:5)
o ' HLATIE]
Charging over-current Current value . Delay / /
. Duration
protection 300A 500A recovery
FHRITR3 e
Charging 150A+2A | 250A+2A | 120S+2S | 30S+2S /
Settable
over-current 3
‘j—:t .
Charging over Charging 210A+2A | 350A£2A | 30S+2S | 30S£2S > /
_Current Settable
over-current 2
tecti sty
protection e e
Charging 270A+2A | 450A+2A/| 10S+2S 30S+2S > /
Settable
over-current 1
FREIRARIF RS
\ SERTEETRE
Charging over-current i /
. Automatic recovery afterdelay
protection release
' ESIEBL.;:”F.,&?F' HiRE ey PREFERS
Discharging over- Current value . Delay / /
. Duration
current protection 300A 500A recovery
KR 3 .
. . AR
Discharging 330A+2A | 550A+2A 60S+2S 30S+2S
Settable
over current 3
= Hzs
ﬁﬁ%ﬂum{%ﬂj hERE 72 g
Discharging Discharging 375A+2A | 625A+2A | 10S+2S | 30S+2S >
over-current Settable
_ over current 2
protection P T
Discharging 450A+2A | 750A12A 55+2S 30S+2S >
Settable
over current 1
TR TR RS
o SERTE SRS
Discharging over-current / /

protection release

Automatic recovery after delay
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MOSEEHRIFIRE aliR
. . 85°C +3°C
MOS high temperature protection Settable
MOSESIRRIP R IR —
MOSEEE{FIP Release temperature of MOS high 70°C Sett T)I +3°C
ettable
MOS temperature protection
temperature MOSIERIRIRE BTig
; i -20°C +3°C
protection MOS low temperature protection Settable
MOSIE BRI RIS R >
Release temperature of MOS low -15°C > +3°C
. Settable
temperature protection
RESRFRFEE .
. . AR
Charging high temperature 60°C +4°C
. Settable
protection temperature
FESRRFPEREE Tig
Charging high temperature 50°C > +4°C
] Settable
protection release temperature
FERRRIFEE e
Charging low temperature protection -15°C +4°C
Settable
temperature
FERORRIFEREE Tig
FE/CRE AR Charging low temperature protection -10°C > +4°C
Cell Settable
release/temperature
temperature SRR e
protection Discharge high temperature 65°C > +4°C
. Settable
protection temperature
B = RRIFRRRE e
Discharge high temperature 55°C > +4°C
. Settable
protection release temperature
HEBRERIFRE .
. A
Discharge low temperature -20°C +4°C
. Settable
protection temperature
e ERRIFFIRIEE -
) A
Discharge low temperature -15°C +4°C
. Settable
protection release;temperature

WRA: A EREINA25° CIFE TN, BARES T, MXBEAIESSIERE.
BUSIRIFSHMAE LiATHRE, SHTTRSBMBNEN, BB TFMSBITEM, FUALRAE. i
ARPSYNFTIZL, F[EFKFR RIZHBE.

Note: The above data are tested at 25 ° C. If not tested at 25 ° C, the test data may cause

deviation.
The BMS protection parameters all have the above functions. The parameters may be
changed without prior notice. If all protection parameters need to be modified, apply

to the manufacturer of the protection board.
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3.3. GPS#itg=#) GPS Specifications

RIS B EREEURAAIGPSERINEE, BE T CSMELBERARGPSRFAEEA, LinRAITWREERN
BEigit, AIfEREBRREEEE FIAPPEHEMNFMNE, ESBMSRIFIRXIEEFTNEEES, SINEREEIAE
RER, RIERZeY, MICRIbERSS, HEREMNERI4ENEE,

This model comes with intelligent low-cost GPS positioning function. It integrates GSM wireless
communication technology and GPS system positioning technology. The terminal adopts. industrial high
integration design and can use the computer end background or mobile phone APP to control the battery
charging and discharging, with BMS protection board intelligent control of battery charging and discharging,
real-time grasp the use of the battery, which can ensure the safety of the battery, optimize the battery life, and
facilitate the maintenance and management of the battery and vehicle.

. SERYENL: BEGPSEEEN, WnEREEEITEITRE

Real-time positioning: Through GPS satellite positioningsyou can remotely grasp battery operating status

2. MFER: FeLAREFTEFECR, HERK, RRNERSERITTUEEFERIINE. SERSEE. H6
AOEREFEES,

Track playback: Driving records can be saved.on the platform for easy playback, and the track, stay and stay
time, speed and mileage of the vehicle can be viewed during the playback process.

3. ERFit: gL EEEWRESH. B, FRERRIHRENRSER, EF N LLENERE Y. SHEtMEBERE
IR — AP ERHEPRIRIE.

Mileage statistics: Daily, weekly, monthly mileage reports and total mileage can be viewed. on the mobile
phone for easy management‘of each vehicle. Together with the number of battery charging.and discharging
cycles, it is used as the basis for after-sales:maintenance.

4, EXIMEINRE: RinEMEXBEMEFLIE, BESIER LR EE,
Blind area supplement function: The terminal automatically stores data-in‘areas with poor signal coverage
and uploads it when a signal is available.

3.4, ARINFEFMGEEE Low Power and Wake-up

3.4.1 {RARIET( R IEEE Sleep Mode and Wake-up

CRPHAIEIEE thaR LE—ERATIE)E, (RIFARENGIAIRIAGS, [RIEI0FE; BittiFBIEaR(RIFIR B oIREE T(F,

When the protection board detects that the battery has been idle for a period, it enters standby sleep mode
to reduce power consumption::The protection board automatically wakes up and operates when the battery
discharges.

3.4.2 REREIRER K I%EE Deep Sleep Mode and Wake-up

H—: HEitEERE [BittRREERE<2.1V. =5T<2.5V] |, RPIRSITIHNRERERE, HIESEE
FERIRIAERD,

Method 1: When the battery voltage is low (LFP < 2.1V, NMC < 2.5V), the protection board shuts down and
enters deep sleep mode to prevent battery damage from over-discharge.

BRZ: FERKEIEEEEER, BIUFHTRRIES, iILRIPRRTENREERED, REEE.

Method 2: For long-term transportation or storage, a manual shutdown command can be issued to put the
protection board into deep sleep mode, preserving battery power.

IREETTT.: R A\ (EFRRTR R A S E E A UIRER R L LRIFIR LA BEIE S

Wake-up Methods: Before using the battery, it must be activated by either charging or using the wake-up

button to turn on the protection board for normal operation.
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3.5, =RBRINEE Display Function
AERERFRFEARSASS IR IIFHRE B REMANRT, BittBE. B, BARE. RESHEXBEHER.
The intelligent software board uses RS485 interface to support the screen display of battery pack status,

battery voltage, current, cell voltage, temperature and other related battery information.

[, i&(Si%El Communication Description

4.1. LTEE(Z LTE Communication
BMS FJLUEIELTEHITIEN, NMEFESEERBHNZTER.

BMS can communicate over LTE to view various information about the battery on the platform.

4.2, RS485i&{5 RS485 Communication
AFEmsZiFRSA85BEEOTNRE, ISR RFIAE
The product supports RS485 communication interface and display screen function.
BMS BJLABIERS485 #O5 HUH#HTIER, M LAmEERENSTHER. BIARFE9600bps,
The BMS can communicate with the upper computer through the RS485 interface, so as to view various

information of the battery on the host computer. The default baud rate is 9600bps.
* b vIEECIRE,

This is optional.

4.3, CANj&E{S CAN Communication
ArmFCANEEZOINEE, IS ERFIRE.
This product supports CAN communication interface function and display screen function.
BMS FJLAUEIZ CAN OS5 LAl TER, A LAinEEEEIISMER.
The BMS can communicate with the upper computer/through the CAN interface, so as to view various

information of the battery on the host computer.

* ST RI HEECTAIRE,

This is optional.
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. BMS{FiFt#RR~TE BMS Protection Board Dimensions

i Julu S TTTTT R TR

iR R EEAAIMS

Heat sink fixing hole M5

| M
M8 screw

2rt ‘

PRIPIRRT . 226%135.5*36 [EEFLUF ORI 178*60, EEFLAMELZMS]) (mm)
Size of protection plate : 226*135.5*36 [fixed hole center size/178*60,fixing hole

position screws M5] (mm)
ﬁiéi L b AN A=
fgﬁ\ M B oo [ A,

pRf~ -

/apﬁff
= | o ©
a \

= 5 Qhr T

/\> . \\@
O < gmze B-c Il | O
NG Fr T
ZEEERI™EE

Installation fixed size schematic diagram

14 of 36



JY\ iU B R R A T BE £

SHENZHEN MINGTANG NEW ENERGY TECHNOLOGY CO., LTD

7~ SEERZZRIE Reference Diagram and Installation Instructions
6.1, {RIFtRITEHRE Protection Board Component View

GPSK%Z e B s VN
GPS antenna Relay B RTINGR, I4088iEB +
TaEEO ACCHa O The black line is the preheated
Load detection ACC detection GSMX4 negative electrode.The red line
interface interface GSM antenna P' indicates battery B+.

FrinseREzEC
Power on
interface

B+—EESHMIERERE, Pilk
FZERHR T IURIA R H .
B+ must be connected to the

positive terminal of the battery

Rirsdzn:

B14%]B24/B+ to prevent the backcharging
Sampling line _ 5 e current from burning out the
interface: E 1 0 | 'm ol v BusE BEEEERRREE

sampling line during braking.

GPS, MMERGBXRL
»| GPS, corresponding

B14 to B24/B+

%Fﬁ%;%u : BOEUB’I 3 .' 3 AR EREEREEERE

Sampling line :

interface: BO to B13
I

to black antenna

| — |
N -

HENRE GSM, MRitRBXS%
Cell temperature _E_, o »| GSM, corresponding
T1. T2, T2 T4 |— e — to brown antenna
RS485?§D%CAN
RS485 interface (—-1‘ ‘

and CAN

BHAMSIZE e Rt SNE12VAEERSE
B' Description: Placed between External 12V relay
Default M8 nut the cell and the cell.

EEIRP: BREEH . BEZ. RS485SEBNLFIHIERZEIT, 1T
REITREE, PhLLAEthERIEREMARE.

Important note: After installing the cable, such as the battery sampling cable,
temperature cable, and RS485 communication cable, glue the cable to prevent the
battery from falling off during the use of vibration.
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BM59 1t F A S5

Detailed Description of BM591 Interface

EOT0EE EO3S EOThEE EO3S
Interface function Interface model Interface function Interface. model
FFH R B{13.0 [43025%%1] XHE+#0-6P
PH2.0-2P RS485&CAN Molex 3.0mm [43025 Series] Double Row
Power on wake-up )
with Latch - 6P
. . . E{13.0 [43025%%!] WHFH0-8P
gl R Mo
) PH2.0-2P ) Molex 3.0mm [43025 Series] Double Row
Load detection Temperature line i
with Latch - 8P
5(13.0 [43025K%!] SHEr#0-14P+12P
ACCHE EBERFL
LM_ XH2.5-2P J_7n<$$% . Molex 3.0mm [43025 Series] Double Row
ACC detection Voltage sampling line .
with Latch - 14P + 12P
4kFBEE XH2.5-2p ¥ ERED PHD2.0X4E-2x6p
Relay ' Expansion interface PHD 2.0mm Double Row - 2x6P
SOBERXT60HEFIAN R SL
Fnn#B + ,
P- VH3.96-2P \ Amphenol XT60H Series Male.and
Preheating B+
Female Connectors

LA EERREESE,

LY ABCERE IR,

The images above are for referencé only. The actual product willbe determined by the

specification sheet or the sealed sample.

HXEOEERA (AN SEEAAEIMERANERAREZELE]

Description of relevant port functions [The battery box casing.requires drilling to add corresponding buttons

and wiring processing].

» BEBFR: RUEBIEHIFFR, FSRITILANE, BAGAREME [MRFEEMUE, REFEEHN]

Discharge Switch: A control switch for discharging. Discharging is possible when the switch is closed and not

possible when it is open. [Software updates are required to use this feature.]
(fEF: # =t ERMAHZA, WBHXEH, WARhELEE FGHEBASHX, FiRERER, ) — [FX
BUERBHSIFX: ETHIH, BiEsRAE]

Usage: Disconnect the discharge switch\before.connecting to a controller or other load. Ensure the battery is

fully connected to the load before closingthe switch to start using the battery. — [It is recommended to use a

self-locking switch: press to turn on, press again to turn off.]

» FRVIRER: FRNEGEAX, RBithREREXIVAST, JEEERFXXEEFN [2PINEE2-3FEaRGEH, FiE
EA] . — [FPERENERSMRATX: ETEITH, BFEXA]

Power-on Wake-up: This is a power activation switch. When the battery is in a deep sleep shutdown state, this
switch can be used to activate and power on the system. [ 2PIN short circuit 2-3 seconds can activate and
power on, and disconnect after booting] — [It is recommended to use a reset switch: press to turn on, release to
turn off.]
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g% =B Wiring diagram

Temperature
Heating wire || control switch

S v e tp e | TP HLASTOREN
LG R A e T e O el
L i
B+ — WLAER
[ % D
I A R Ll S \
= “W “TV H “ = \ A
. BER REFR EEHR RS485
\ W A S M L OAN &
S ol 4
Connect to the = ACCH =] External relay power
positive terminal | &= supply terminal, red is
of the battery ck positive and black is
i‘i GSM :D@WE negative. Please note that
Fuse =~ GPS :DEJME the plastic shell of the
?[LlcEE%g 4 = plug for this wire is red.
AN ,
{% lgmﬁ — =i i
DD )
@EI— 4Preheat1ng negative terminal Eﬁ%
T B+ L() A o
Charger Load
MBI 2/
P- | S\ Pl A
a 12V relay
P - Must be HARRUER N - dRHLAS ol S
connected to :J?ﬁ jé/j< o Ig]
the relay load+

RRANPNEESTIEEIFSE LE, TEINA [BERET seFEAHRLNRIDEE]

Please refer to the diagram above for the wiring diagram of heating wire heating, heating when
charging. [ Heating wire activation is only possible at low cell temperatures]
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6.2, HREFEZKIELENX Battery Sampling Line Wiring Definition
Red Blue Blue Black
SEEEEE e e
<t AN O 0 © < AN O
AN A — — — 00 © <HIAIO
MM MMM Mm M MMM A M
— [ ] — [[] —
ji<::4 ::jlgzzy N ) N’ IE Eiié g C:jlit:: (::AL::: IE
LWL BN L T
|
+ o0 — O b= O NNy OOYb—= O ™M
M A O — ol cafijaaiaalaajyaa
M A MMM asNaa
SNOoo oo 2 I 0 1T 0 00,4
Red || White Yellow || White

fHKIREE: RIFHIRNELRHINAEIARE, DaERSERRAR,  EtRiGEfHERE S
ETRERE.

Instructions: The routing of the sampling wiring harness.should not be too tight to
avoid being pulled loose during use; the junction between the motherboard socket
and the wiring harness should be secured with adhesive.

CEREHEE RS A RABERPIR EEXEE, HHREFRSEERAS T ]

do.not solder it while it is plugged into
do not directly plug it

Notice: When soldering the wiring harness;
the protection board. After connecting the“wiring harness,
into the balancing instrument for equalizing.

24 st RAE LR A
T 24-String Battery Sampling Wire Connection Instructions -
24 EFE24+ L F 245 MR K
"I-E' Notice: Two sampling wires need to be shorted on the 24+. E

<HFT MO AN/ OO OO IO AN —H O

+ AN AN AN AN NN A A rA A A A A OO0~ OO — O
aajjaajaajaajaajaaiaaiaajjaaiaajaaiiaaiysaiiaaiiasiiaaiiaaiaaaaiaaaajaalaajaaiaaas)
| | | | | | | | | | | | | | | | | | | | | | | | | |

H o e H ]
2 X 2 F X EEFE R EREEE SRR EEEEEERE SRR
24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
BB F B B B BB PR BB E PP BB BB BB F P B
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23 A R A L I L IR EA
23-String Battery Sampling Wire Connection Instructions W
VE 23+ BT AR AR R AR & . 11+ L AS 324 R AF 2K,

Notice: Short two sampling wires on 23+ and short two sampling wires on 11+,

HT OV AN O 0VI-O0OLO<F O —O
AN AN NN A A rA A A Hr—r—— O 00 . <t M
M M

A
OQ DQ OQ DQ OQ OQ QQ Oﬂ DQ M OQ OQ DQ OQ DQ OQ OQ DQ DQ DQ an)
|

ARRARRARARRRARRARP = Y AR

-Bt |kien+g

FEFEREEREFEEEREE R
23 22 21 20 19 18 17 16 15 14 13 12 11 40

B OB B BB BB R B R B B B B

2250 RAF R IR L LA

o~ 22-String Battery Sampling Wire Connection Instructions =
¥ & 22+ B AEBMRRAL A L 11+ L AT 2AR R :
:E Notice: Short three sampling wires on 22+ and short two sampling wires on 11+. "ﬁ"
<T MO AN — OO0~ LO S N — O
+ AN AN AN AN NN A A A A A A A — OO — O
aajaaian) OD OQ OQ OQ DQ DD DQ DQ CQ aalan DD DQ DD DQ DD DD OQ DQ OQ DQ OQ Q3
| | | | |
1@ | [ S S SR SRR S S A SO S A S WA S a4 | ad e
2 E E £ F B FEEEREEEREEEEREEE R ER
22 21420, 1918 17 16 15 14 13 1211 10 9%4~8 7 6 5 4 3 2 1
B R B B B B B B B B B B BB B B B BB B B A
21 e st R AE R I 2k I UA
T 21-String Battery Sampling Wire Connection Instructions w
24 E B 21+ EAFAESAR R AR £k 10+ AT 3E3AR R AF X
"~ Notice: Short three sampling wires on 21+ and short three sampling wires on 10+ y
if 174
<HF MO AN — O O CO=- QOO v AN — O
+ AN AN NN N~ A\~ —~r—r—— O 00 D~ O LO —_—
aajaajaajaaiaaijaaiiaaiaaiaaiicaliasNaaliaajilaaiiaaias DQ OQ ~ OQ DQ DQ DQ DD DQ DQ
| | | | |
\

Ay

AN HfEﬂl

H ] H ] H o e H ]
£ 85 F % E 2 EEEEREEEEEEEESE EE
21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
£ 5 £ £ £ £ £ £ £ £ B £ B B F F F B B F B
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200 At RAF LRI LKA

20-String Battery Sampling Wire Connection Instructions
EFZ20+ EAE AR KR A &R 10+ AR BEBAR K AF X

Notice: Short four sampling wires on 20+ and short three sampling wires on 10+.

— r—

-B+ [Héx+9

1| | | | | | | | AN S S N a4 | a4
£ £ £ B £ £ F F £ B E F EF F FE E
20 19 18 17 1 15 14 13 12 11 10 .9 "8 7 6 5 4 3 2
B2 fF K F B £ F F £ £ £ ® R F' B F F F H
19k s st R P e = L 35 9A
T 19-String Battery Sampling Wire Connection Instructions
24 EFA9+ LIS MRRAF K. 9+ BT IRAMPR AL R
'lI-E' Notice: Short four sampling wires on 19+ and short four sampling wires on 9+.
<T MO AN OO VI~ IO O — O
+T AN AN AN AN N A A A A — —— — OY 00 O~ /O <7 M\ —
aajasjaajaajaajiaajaajaafaaNaajaahcahgaaiaajaaaaaaNaaanijsafoajasasjaalian
| | | | | | |

¢

-BO |

AL N

1 B0 | shex-a

AR N

18 st R A ek F i 9A

T 18-String Battery Sampling Wire Connection Instructions
E N8+ LA AROARRAF R 9+ BIEBRAARRAF 2R
% Notice: Short five sampling wires on 18+ and short four sampling wires on 9+.
T MO AN — OO OISO < v —H O

+ AN AN AN AN N rArA A S A A — O 0D~ OO <N AN —
aajjaajaajaajaaiaajaajaaiaaicaljaahasBaaiaaaajaaiaajaajaaiiaaaajaaiiasiasian)
| | | | | | |

g g4 ed g2 oed @l gl ad |l
B EFE FEELEFEFER
18 17 16 15 14 13 12 11 10
£ F F B F B F B B
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17 A R AF 22 He 2 58 OA

c_f 17-String Battery Sampling Wire Connection Instructions W
24 EFNT+ LSRR AR R . 8+ AT IESAR R AF &K L5
ii Notice: Short five sampling wires on 17+ and short five sampling wires on 8+. tﬁ
<H MO AN — OO0 Lo oA —H O
+ AN AN AN NN~ A A~~~ o~ QO LYSET N AN — O
CQCQCQCQCQCQCQCQCDCQCDCQCQCQCQCQ@CQ@CQCQCQCQCDCQCD
| | | | | | | | | | |
RMnEARRNENY AR NS S
4 gl g4 el g4 ras |l [ " R S [ = | @4 | | —f//////,
£ E L E X E EF L EEEEEEE LR
17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
B B B F £ £ F £ K FF B EF F & H
16 =k s st SR 4 24 335 2 5 B
T 16-String Battery Sampling Wire Connection Instructions w®
= EFE16+ LA OB R A K. 8+ A3 ISR KA K =
if Notice: Short six sampling wires on 16+ and short five sampling wires on 8+. tﬁ
T MO AN OO OIS MO —HO
+ AN AN AN NN A A r A A A A — OO OO L <M — O
mmmmmmmmmmmmmmmmmmmmmmmmmm
| | | | | |

Ry Vi

-] -] H 1] H ] -] H ]
2 FE X EE L EEFEEEREELE EE
16 15 14 13 12 11 10 98 7 64 54 3 2 1
B FE £ F P B B B P F B F B F £ B
15 st R £ e F e e B
15-String Battery Sampling Wire Connection Instructions X

EE15+ EAFIROARRAF & . 7T+ LIS OB RAE &

Note: Short six sampling wires on 15+ and short six sampling wires on 7+.

OOy QLO < O AN — O
—m—m—m—m—< —HrA A A OO~ O <FMA —
mr:ocor:o CQCQCDCQCQCQCQCQCQMCQ@CQ
|

NARNRANEEEEER

-Bt |miex+g

P e e e e e ]

£ 2 FE FE 2 E LR EELEREE EB
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
£ R R R B OB B B B R B B B B B
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14 o st SRAF e e R 5L OA

14-String Battery Sampling Wire Connection Instructions W
VEFTNA+ LSS AETAR R A & . 7T+ B4 6 KRR

Notice: Short seven sampling wires on 14+ and short six sampling wires on 7+.

OI~-~OLIO<FTF AN — O
HrArA A S H A A~ OO0~ O LYSH N A —
aaaaiaaiaalaaiiaaiaaiaaiiaaaaaaaaaajaafasNaaliaalan

bullsaNaNIE Ner N o))
AN AN AN AN A —H
MMM M

| | | | | | | | | | | | | | | | | | | | |

13 e A R AF e e 2R L EA

13-String Battery Sampling Wire Connection Instructions
EFIS+ LA BTRRHE R, 6+ LIEBETHRRHE R

Notice: Short seven sampling wires on 13+ and short seven sampling wires on 6+.

b~ OO0 T AN — O

-Bt |kien+a
-B24
-B23
-B22
-B21
-B20
-B19

B18
"Bl

Bl

Bd
Bl

B

B

B

B

B

B

B
B
B4
- B3
-B2
Bl

2 B1
N BO | shen-g

%
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6.3. RS485& CANB(ZIE[Ii5iER [ Ak ThEE]

Description of RS485 and CAN Communication interface - [Optional Features]

RS485 & CAN—— X AE(13. 0B IEET6PIN, NSRRI EEN
RS485 & CAN——Molex 3.0 horizontal Pin 6PIN, external.wire ends-can be customized.
El ENXRE IhagIBE NS
PIN Definition Function description Default wiring color
PIN1 GND it’g, . =
Ground/wire Black
=
PIN'2 CAN-L CAN-L =&
Yellow
=
PIN 3 CAN-H CAN-H —
Blue
PIN 4 GND i . =
Ground wire Black
Ky
PIN 5 RS485-B RS485-B REAE
Gray or red
PIN 6 RS485-A RS485-A EI@
white
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6.4, TIEERBInstallation connection instructions

ZE: BRIPREEERET, SINEDERTRIPRE, ©ETFUTEEINFSHE, NRNEEXRNIFEL, =
RIMRIPHRAG TR, NMSBRIFIRARERIFES, ERmENER.

Warning: When connecting the protection board to the battery cell, or when removing the protection board
from the battery pack, the following connection sequence and regulations must be adhered to. If the work is not
performed in the required sequence, the components of the protection board will be damaged, resulting in the
protection board failing to protect the cell and causing serious consequences.

A, EIEFRIPIRAYZEEE Steps for connecting a protection board
EEIE: SEREHISEEERDEBRT L, SEHEERIER
[i]iS: AREEiCHEERTERPIR EB—R—REERERhAERE L]

Preparation: First connect the sampling line to the battery pack cell and check that the cable
is connected correctly. [Remember: do not plug the cable into the protection board and then
connect it to the battery pack cell one by one]

1) EREREANRRB-;
Connect the negative electrode B- of the battery pack;
2) EEmH R EAIIRP-;
Connect the negative terminal P- of the outputload;
3) EEEMARREAES,  (SoiRREHESR [FREeZEMN] | BifsEHE [FHaesan] )
Connect the sampling line of the battery pack; (First insert the low voltage bar cable [with black wire],
then insert the high voltage bar cable [with red wire]) EAIA
4) FrEIEREZIRNT, BIEAFEREERFRI, [ A2 B ESRIF R EES ] Attention
Install all the cables, and then insert the charger to activate the protection board to start, and ensure that
the total battery voltage is equal to the output voltage of the protection board;

B. BRFHFIPHRAYZEER Steps for disconnecting the protection board
1) B taEE E TR
Disconnect the load or charger;
2) IRTEMARREHER,  (SRREHE [RIeK] |, BiREEHEE (FRE%IN] )

Unplug the sampling line of the battery pack; (First pull out the high pressure wire [with red wire], and
then pull out the low pressure wire [with black wire])

3) WrFHH A AR AP - TR
Disconnect the P-connection line of the output load negative terminal;
4) BFFEEIthARIRAYB-1ERLL;

Disconnect the B-connection wire of the negative battery pack;

155050 : ERPHRETEHBRMGR. SEETEFIISEAREIDRE,
Special note: Pay attention to the protection of static electricity in this link. Pay special attention
to the production of soldering iron leakage problem.
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B E£1RB+IBiEFSHIN: Motherboard B+ welding precautions:

ABLEANERERBEBSEFRPTRERESZ, 2NEERB+ERLRESVEERR
2.0mm’Y14AWGSE:, SHtEMSERERE, BIRPIER. [RENERLEEE,

To prevent the sample bar wires from burning out due to the high voltage
protection during braking, you are advised to weld 14AWG wires with a cross-
sectional area of at least 2.0mm2 to the B+ pad on the mainboard and connect
them to the total positive electrode of the battery pack for protection. Avoid short

circuit when welding.

ll * B+

T ‘ I : B+ —EESHIBEREE, MILRIZEE
| L+ B A RIS,

B+ must be connected to the

\ 4

positive electrode of the battery to
prevent the back charging high

voltage protection during braking

and burning out the sampling line.

3GBHRXT60H - Figsk
Ams XT60H-F port

\ 2
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6.5 (RiPtRiEFFHNIREB Protection Board Activation and Power-on Instructions

1. FhiEEBitiE New battery pack

B RIPIRE R CEAO N R RUEAE, [ERREITATAL:, FIAOK, FrEamitaRIPRIEOSMER, TLAER
FHEEE S TUBRRIFARIT, R EABIERTIAR, BEBRIPRFHIOK,

First of all, the protection board needs to be correctly connected according to the.corresponding string
number wiring diagram above, and confirm OK. If the port of the newly installed battery pack protection board
is exposed, you can activate the protection board to start up by using the wake-up mode. The red indicator on
the board is shining, indicating that the protection board is OK to start up.

2. A%ZSSREIFERYE;thE Assembled and sealed battery pack

BMS{RIFIRTEFE SRR TRIFMESE TAXIUES, BAXTINEE, FEXRARBIHLIN [FEER>1A] BiE
RIFIRFFAA BELER (.

When the battery voltage of the BMS protection board islower than the protection value or the shutdown
command is issued, and it enters the shutdown state, it is necessary to activate the protection board by charging
[charging current >1A] to start up.

FRIPIRFFNAEING, RTLAER L(NIZR. FHAPP, BiNGFEFHARPIRISTIER.

After the protection board is successfully started, you can use the upper computer program, mobile phone
APP, computer terminal platform, etc., to confirm the operation of the protection board.

[i%87: BEBRIKMHEESEKEFHE, WA TEXIES ™ iLRIPRIHENMEIEE, %
AN EHBIRFBEAEFRIPIRFND GEIE= (R ]
[Notice: When it takes a long time for transportation or storage, the shutdown
command canbeiissued to shut down the protectionjboard and enter the low power
consumption mode. Before putting into‘use; the protection board needs to be
charged and‘activated to start up,]
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+t. R&IRFRE5E Antenna Handle Installation Instructions
7.1, KZIBFLYIRRTE: Antenna Handle and Its Dimension Drawing

i#88: JEFARETSKg,

Description: Handle can bear 75Kg.

GE%%‘IF_‘?%&E}’LR#%%\
&, FEEYHE

Place the handle in the
center according to the
reference drawing of

Kthe drilling size /

29

&

v'8p

08

(}L

N %::
=
—

=

25
=21 =N
=N —h

Handle shell height

BTN B
§ BRAI SN

F

ﬁ‘ ! $ the firon box outer shell

Ma'%rial thickness

\ jﬁ af i f

BRAEANTET=1. 2
Iron box shell T=1.2

‘ o A0 gk L7 ]
‘Battery pack avoidance space

Mk e

M5 flange nut

TOLERANCE UNLESS OTHERWISE SPEC.

0.0-5.0 +0.05
5.0-10.0 +0.08

>10.0 +0.13
ANGLE L=%0.1"

TR AVEND PN BB ENEREs
SMTAE7= A PART NO. }EEF PRODUCT NO. "m\
B N Vo1
NS A DWN DSN
LAYOUT A CHKD APPD
HY NO. CONTENT DATE 7757@7‘5(‘\\]:. UNIT:mm  |SHEET: 4}T0%
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7.2, KRZIBFTIFZER Antenna Handle Installation Requirements:
7.2.1, BMEHEALRINREREN [(ATHREXREESEIRERT] -

Battery outer box drilling size and precautions [to ensure optimal antenna signal reception]:

* IESMERPAENEIRART

Place the drill hole dimensions in the middle position of the outer box.

+ BFEREAR: EFHRKBSIMELENKBER

Handle installation direction: the long side of the handle is perpendicular to,the long side of

the cover of the outer box.

BtAMNE L5

Battery outer box upper

\ 4

GSM

v

ARMEMEFLLL, XX
HIES T REREIREE.

Pay attention to the position
of the hole as shown in the
figure, so that the antenna
signal can reach the best.

Y

RIPHRIRESHIEGE, LT
L E ik

The position for attaching
the device number of the
protection board is optional

BFRESE: BFKASHRKIEER
Handle mounting direction:
The long side of the handle is perpendicular

to the long side of the iron case

REBFRFTIEEN

Antenna handle installation precautions
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F8 “S” IFRGPSKL
"S" -——- GPS antenna
F8§ “M” MEGSMXL
"M" ---- GSM antenna
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7.2.2, REFZERETEEIN Antenna support installation precautions

¢ BFBERBANLD, BRESZEENILF, REESIEFHXREITAUAIN, SNKREESSFIT.

Insert the handle stud into the hole, and put the antenna bracket into the hole. The antenna should correspond
to the antenna identification of the handle, otherwise the antenna signal will be bad.

¢ IRLENTEERGB5ER, BHIER.

Do not tear off the black insulation foam during installation to prevent short circuit.

¢ BE—FEMR, ERREZRER | RHEMWSE.

The nut must be locked, and the metal of the antenna support must be pressed tightly to ensure contact
conduction.

8 TRE, EAEHsEGRSE
| 18, BHLLISER.

Notice: During installation, please

do not tear off the black insulation

foam to prevent short circuit.

S HAE: REKE300mm:10EHR
Notice: The antenna length is
about 300mm=10

IR AGSMKE B AGPSKLL
The brown one is GSM antenna The black one is GPS antenna

TS icEikFEBAEDE,
e SBRIER.

| Notice: Remember not to cut off the
bone position indicated by the arrow,
as it serves as an insulation limit.
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AR MR XREHNERERINRE
Note: The beam of the sheet steel
antenna is mounted outwards

AR GPSRELSHFH “S” MK
Note: The GPS antenna corresponds
to the "S" on the handle

B4 AGPS KL
The black one is the GPS antenna

HRiREAA

The end of the harness faces

R4k HGSMK 2 AR GSMRZLSIFM “M” FN
The brown one is a GSM Note: The GSM antenna corresponds
antenna to the "M" of the handle
ARG REFEIEEN

Antenna support installation precautions
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AT~RREMHERE, BFETRT
EBRFOK, FIEENEESX, &
EiTEFRINEIE), BLLfE R RIS
ERRE.

Due to the performance requirements
of the product antenna, the handle
screw will be longer than that of a
standard handle, requiring more
space. It is necessary to assess and
confirm the available space to prevent
the handle from contacting the
battery cell and causing abnormalities
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7.3, BEERBETETEEIN Temperature Sensor Installation Precautions

mEERR. NETRCSECZENIEREREME, TR

BEIRIE, BHLLIRIR, BEEREILEREIREA Temperature
Temperature sensor: fixed in the groove between the battery sensor installation schematic

cell and the battery cell, can not be squeezed at any time to

prevent damage.
{EF: SERIEETIAEAYIRRE

Function: Real-time monitoring of battery temperature

BT ‘\\

1, BB RRAR RN KA REHT I

2, &M LB EEL. pEe e HEERS(ER
3, SRR T N E A K, 1 e S e R B AR R NSRRI
B EHRESLESEALEITREE. Be sure to add thermal

Pay special attention to:

grease to heat transfer
1, the temperature sensor sensor head can not be

squeezed.

2, all wires can not be pressed over the line.

3, the layout of the temperature control line should
not be pulled too tight, so as not to pull loose

Qring use; The port of the motherboard should be

fixed with glue. /
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B TEARERESEEZRIESE:

The following table is a reference for selecting the diameter of the soft
silicone wire conductor:

B %S gmiR
Current Wire Gauge Section Surface
15ARLATF 14AWG 2.0mm?
20-25A 12AWG 3.4mm?
30-45A 10AWG 5.3mm?
50-70A 8AWG 8.3mm?
80A 7AWG 12mm?
100-120A 6AWG 16mm?
200A 4AWG 25mm?
250A 3AWG 35mm?
300-400A 2AWG 50mm?
500A 0AWG 75mm?

X ¥, TERRIEEIRI R BTG RAEH, iEAEE R, BNRERIERSE
FRPIRRETE, MisZiRFHRAEREEE,

X Notice? Be sure to select the corresponding wire according to the actual
discharge current, the wire diameter.can not be small, otherwise the discharge
process is easy to cause the temperature of the protection board is too high, thus
affecting the performance of the\protection board.

32 of 36



SY\ R m B = R R X NS BR 24 5

SHENZHEN MINGTANG NEW ENERGY TECHNOLOGY CO., LTD

J\. {EM;¥EEI Usage Precautions

TERFIPIRZE, Bi—EENEEYF, SHENBEREET0.05V, RIEEERTSMQ, FEHEEMEF30mA,
Before installing the protection board, the battery must be matched, with the voltage difference of each
battery less than 0.05V, the internal resistance difference less than 5mQ, and the capacity difference less
than 30mAh.

MREEFPR, BEBERAEASHEAZAM, KIEBNE2.8513.4V2E, REVBIHEIVEIAVZIE, BittBEXS
2RFF, SHRIFIRTZERLE. MRBHEERH, PRIREERBESBEERIPIR.

For the first time to connect the protection board, the battery voltage should not be too high or too low.
The voltage for LFP battery should be between 2.8 and 3.4V, and the voltage for polymer battery should be
between 3V and 4V. If the battery voltage is too high, the protection board won’ t work properly. If the
battery is fully charged, lower it to the required voltage before connecting the protection board.

RIPIRBOXIRIAYBEPSRHEE DIRERIE—FRHEE (S0, 1£B-) | B2RE (SHHhA6) EESE1RMNER, EE
(RXERE—RIER, HIRE—HB+ (LHPLE, #B+) . FHENHISIIATBERPIR LEEEE, EE—EF
RIRIAFEE, HiSiRE, AReSERIPIRGIFHIEEESIE.

Protection board BO corresponds to the first row of cables (where the cable is black and.connects to B-), and
the second cable (where the cable is white) connects to the first strings of positive battery terminals, and
then connects to each strings of positive terminals at the lower order, until the last'strings of B+ (where the
cable is red and connects to B+). Do not insert the wire into the protective board for welding. Wiring must
be connected in order, the wrong wiring may cause the protection board to burn out and-not work normally.

HIRIRIFR, LA EEREA, ElidflEEE2/MEMERIRFENBE, FSRiASHRENBEREERT0.05V.
After the cable is connected, the plug cannot insert directly. Make sure that the voltage difference of each
battery string is less than 0.05V by testing the voltage between each two adjacent metal terminals on the
back of the plug.

158RPALERRIPIR, TEEIFHEEIIERT, SEEFRPROBNMISELEHATINER, BRESEERR; HIER%EE
B-RBEHNREHE, Bif5s—1EB+IG%MiEEHE:.
For more than 15 strings of protection boards, when the row of cables is connected, please note that the
wo row of cable plugs of the protection board. must not be inserted in the opposite way. Otherwise, the
protection board will be directly burned. The cable is a low voltage cable with a B-black cable inserted first,
and then another high voltage cable with a B+ red cable inserted.

FRiPIRIEIFRZ R, BEiSEESFPRELBESS, ZRRREIER, WHATHT7EREMER.

After the protection board is connected, ensure that the total battery voltage is the same as the output
voltage of the protection board. Only when the battery is connected correctly, can it be charged or
discharged.

EARESSI%k, BIgK. BEFASHFIBIER LOTSG, SNSIRTAFRPIR,
Pay attention to the lead, soldering iron, tin slag, etc. do not touch the components on the circuit board,
otherwise it is easy to damage the protection board.
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RS |2, —EAEEEERE. MRMASEE, XRERIRUTESHRE, FEEFMUNEREZTIER
When welding battery leads, do not connect wrong or reverse connect them. If it is confirmed that it has been
connected incorrectly, the circuit board may be damaged and needs to be re-tested before it can be used.

RECAHRIPR A EE MBI TRE, LRRIRET, RREFESE,
During assembly, the protection board should not directly contact the surface of the battery cell.to avoid damage
to the battery cell. The assembly should be strong and reliable.

RIPHRFNERIAALEE(ELEY, PDEBEMERGEIIRESRE, BUAESEREGHET, FpEEERS,

When assembling the protection board and battery pack, do not place the heat-dissipating aluminum board near
the surface of the battery cell; otherwise, heat will be transferred to the battery cell, which will affect the safety of
the battery pack.

BEMENRFRESFIVG, BER EEINRITEERHERAHE, iEREREE R 1ER,
After assembling the battery string and protection board, if no voltage is generated or no power is supplied
during the first power-on, check whether cables are correctly connected.

. =4k, (EF. EMIZRIPIRES, BMUFERARIEREEETE.

When you test, install, use, or touch the protection board, take appropriate ESD measures.

XS RIPARAOEE A TR R Y, ISR 2 EAEIEWEN RN AR T EITEEHTUE, BNETEERIMRIR
HRFNESE,

Do not use the battery aging cabinet to measure the voltage of each battery string when.charging or discharging
a battery string installed with a protection board. Otherwise, the protection board.and batteries may be damaged.

RAMRAFIRRBOVFRREINEE, Bitt—BHIOVAIIERT, EETERCEERIA, BT RRAREM, RPERE (RBittd
BEKRT2AH, FFEI3NE) NMEANBEHRENRER, EEAEETRERFE, ME12/\dRR7E, Bk
FEith R B#EER M BEEZE0V.

This protection board does not have 0V charging function, once the battery appears 0V, the battery will be
seriously degraded until damaged, in order not to damage the battery, users in the long-term (battery pack
capacity.is greater than 2AH, storage for more than 3 months) do not use, please charge regularly and replenish
the power, in the use of discharge protection, must'be timely charged within 12 hours. Prevent the battery from
discharging to 0V due to self-consumption.

NMRAFIRRECER TR, ERNASREREARE, BURsERIMRFIRFIFE D,
The protection board is not equipped with the anti-charge protection function. Do not reverse connect the
charging input when in use; otherwise, the protection board and battery may be damaged.

BERATEIMERHIENFER, NERSTREORSURZNEREENFERS, ZEMRPRIRIAR, FHEIRNITST
EEEEFEERARmBRRAENm (URK) . EERESZBRXANEIITERENEREIIRITN, NESHE
EjthfsERR.

Please use the charger that meets the requirements of this specification. If the charger is higher than the
maximum DC voltage of the charging port, it may cause damage to the protection board. The charger with the
trickling off function at the end of the charging current should be preferred (double safety). Note that the charger
that does not have the trickle off function is designed for lead-acid batteries and is not suitable for lithium

batteries.
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FaERTET - EEEERITSHRERFZM, MEBIAIISBEPIE, MERAIEE, SRR, HEMRIARE
ithee,

During the use of the product must follow the design parameters and conditions of use, shall not exceed the
values in this specification; If this specification is violated, it is easy to damage the protection board, and then
damage the battery pack.

ERTEPNHRRERR, BUEMFIEER, ERRE ST WHHEARFITHEE.
If there is any abnormal situation during use, please stop using immediately and return to the original factory or
ask professional maintenance personnel for repair.

ZIERBPAN R NA LR RIF IR EREREFFEAE R,

Two or more protection boards are prohibited from being connected in strings or in parallel.

FMRPRESM T XAENT MR, TEETrsSTHE EN—REFR, (EARTRNRCEHORE, BEREEN
R,

A large number of reliability tests have been done on this protection board, which is much higher than the
general protection board on the market, but in orderto minimize the occurrence of accidents;please use
qualified batteries.

Hjth AR EHRIPRISEEI BRI Z A XR:

BiBthEARES VRN, MiERISEIEERASLOTHFRFR. (FId: SOAHMRBEEEFFEMBRIREL A
S0AHIERIPHR)

The relationship between the battery pack capacity and the continuous.discharge currentof the protection
board:

It is recommended that the battery pack capacity is many amps, and the protection board with continuous
discharge current.is many amps is selected. (For example: 50AH battery pack to choose a continuous
discharge current of at least 50A protection board)

it KEBEETIE, STRINRIPR, ROEERS.

Note: Long-term overload will damage the protection board and reduce its service life.
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h. FE5TEE4SE Main Component List

FsS ESid) BFR
NO. Type Name
1 Sialle $#SH367309
IC Protection ZhongyingSH367309
TIEAMOSE
2 0 = NCEP023N10LL
Pre-heated MOS tube
%5, HEE MOS &
3 55, 8 MOS & CRSS042N10N
Pre-charge and pre-discharge MOS tube

mEREE:
SHI MOS &, (ERRIRREREHE LIk
Notice: In the batch shipment process ofieach model of our protection/board, we may
replace different brands of different models of MOS'tubes for different batches'of orders,
but the premise is to make changes underthe condition that the above performance

RESESHKIPIRELERETER,
RIEREISRRYIE

indicators can be met.

AREHRERT B DB E IR R mERRE

AN e B

+. =&RIEiTiex % Product Revision Record

low-power mode

RS LERAE HEA HEA ANTS) =S
Revision Modified Content Principle Date Mark Note
V1.0 . E.HJ.iZiﬁ FJB 2023.02.10
First edition release
im SYd'= 3_‘:/ ‘/—\iz
V1.1 AR FJB 2023.05.12
Add sampling'wiring.diagram
EHRIIFERIEIRE
V1.2 Update the current valuein FJB 20240905
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