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special version

1.After receiving the sample, please organize the test in time, and send the test result to our company by fax (email:zhxiwangdianzi@126.com; Tel: 17841591535 )

so that our company can arrange the follow-up work of the project. If there is no reply within 5 days, the company will assume that the customer has passed the test and the project

will end normally.

2.1f the customer has passed the test, please fill in the product name and product code of your company in the customer confirmation bar, seal and sign for confirmation, otherwise,
please feedback the problem and put forward improvement suggestions in the customer confirmation bar.

3. Our company can receive the order only after receiving the original and detailed function description of the product sealed and signed by the customer.
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ﬁgiEiai(Correction record)
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Version number Page number Reviser Revision date Revised content remarks

AO1 9 MingzhenXu 2023.02.28 | 4L
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Please read the specification carefully before use and keep it properly.
We have been committed to optimizing our products, which may lead to some changes in parts, which is normal. The reliability and stability of the optimized products will be

improved. If your company has requirements such as product safety certification, please indicate it in the confirmation comments in the customer confirmation column
® FREEHEM

77 i 5 P e A o A A AR T B 2% 0, WIS AU 1S, S4B, BRI BUR L.
2. AR e AL SRARZ ORI, AUECE AR N B A
3. UEREAIAT A AU BRUE MR AS, AR T A R R R AR B LR T A A, SIS AR RARIR,  FE A AR S 4 T e R AR SR VA R P T RE A O

PRI o AEZIRIR A DIRE 7S AR TR B Be vy, A A 8 HLb A .
40 MEHTPTERSILSK, BB, BRSNS RER LT, T SRR A R R
5. QRYURAN R RAR LT, B AL RS T, W, RE R A U, B H A 2 4
6. AR, S AR, SRR B T RN AT AR
7. AR LM T RER MR, RN S TR R, E R AT R A R A, R AR L

matters need attention

1. The product must comply with the operating conditions specified in this specification during use. If the product violates this specification, the protection plate may be damaged
and the battery pack may be damaged.

2. Take appropriate ESD measures when testing, installing, using, or touching the protective plate.

3. 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 will easily cause damage to
the protection board. Chargers without trickle-off features are designed for lead-acid batteries and are not suitable for lithium batteries.

4.In use, 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.

5. When assembling the protection plate and battery pack, do not place the radiating aluminum plate near the surface of the battery cell. Otherwise, heat will be transferred to the
battery cell, affecting the safety of the battery pack.

6. If there is any abnormal situation during use, please stop using immediately and return to the original factory or ask professional maintenance personnel for maintenance.

7. This protection board has done a lot of reliability tests, the reliability is much higher than the general protection board on the market, but in order to reduce the occurrence of

accidents, please use qualified cell.

® TAERFEM

AT T, ATREER SRS, (R Ok, TR TR T R A MR, EIREE, SRR AR IR R, AR SR IO B, i Rt
WAL SRR RS, B, HERAGHEY, KREH o ERESN kA .
safety precautions

The company is committed to the improvement of quality and reliability, but generally speaking, all electrical products may have a certain probability of failure, the use of the
environment, different conditions, durability will have a certain difference, should be used in the long design, to avoid the use of overload caused by abnormal heating, smoke, even

personal accidents, fire accidents, social damage.
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1 f&4) (brief introduction)

BB A AR B ATIL R N T B R A B R i R T RV RE . s TR AR AN LU AR R . AR R R TR X 48V
IR A Rl R G BETHA BMS, SRATAERUE RO, FRAE, BB, E(EEDhRER T — k.

AP R ERE . HIRCRE . REECRESARORY ThRE. B Re R ks ThRe . R E IR BATIEIRT)RE. LED 2
AR R R ATIRE . AMNSIR LN TR RC DI RE: B AFGE, TR, BRI A

A7 AN AR A RE S BT L A R S AL e T I 5

With the wide application of lithium battery in various industries, the market has put forward the requirements of high performance, high reliability and

high cost performance of lithium battery management system. This product is specially designed for 48V low-voltage lithium battery system BMS, using
integrated design, collection, management, communication and other functions integrated into one.
This product has voltage collection, current collection, temperature collection and corresponding protection functions, intelligent charging passive balancing
function, power estimation function, serial communication function, LED display and display screen and other basic functions. In addition, it also provides the
following optional functions: data storage, charging current limiting, intelligent heating film control, etc.
This product can be used in household energy storage, intelligent street lamp, communication base station and other lithium energy storage application

scenarios.

2 %ﬁ%sﬁ (functional configuration)

TAEIRJE (operating temperature range) —30~95 C
T A1 Z (storage temperature) —30~95 C
TAEVEE (operating humidity) 5 ~ 95 %RH
TEE IR E (Storage humidity) 5 ~ 95 %RH

3 THEEECE (functional configuration)

PRl
(Standard option)
AN
(Standard option)
1 BRNE, 3 BRHNE N
(1built-in, 3 external) (Standard option)
Wezh ¥t FRC
(Passive balance) (Standard option)
FREC 10A N
(Standard option 10A) (Standard option)
AN N
(Standard option) (Standard option)
e e
(Optional) (Optional)
AN Bl
(Standard option) (Optional)
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( ) (Optional)
3. 1 ThEE R~ EHE B (functional configuration)
@
B+
)
Bty EEPROM Regulator
g
& = Cell Voltage ][
¢ s e Montitor Power _
L Cell Balanc Sk
= g 2 D: 'i“['H Data g 4 Reset
& s Access T80 Switch
Port,
§ b | = % Temp Montitor m 4 " ?Ieater
= IIC 4:_._—"_.' IIC i | Driver
- AFE Ml
00&SC : P
Detector ADC UARTL. ¢ b Biud
CUI"[_‘l:Ilt FFTS Stai._tus UART2 |6 o RS485
Moni tor Driver Moni tor PreCharge
i
UARTS te===ylioau1e
i 5 CAN ; CAN
0P Circuit Foen Lopdilgncge
Circuit Detector
B~ |_| [
| Sensing Charge&]fischange ChargeCurrent P_
Resistor MOSFET Limit Cireuit

3. 2 A ¥k (operating characteristic of electric apparatus)

3.2.1 #&s#RE (Basic parameter setting)

e 1o BURZHERER R ISN, 25 CHIRE T,
2. T RAESCAF RV . =Bt AU B S BN, BARSEARE I H SeBRE L, SR R .

Note: 1. The following parameters shall be tested at 25°C ambient temperature unless otherwise indicated.

2. The scheme can support lithium iron phosphate and ternary lithium batteries. The parameters of this specification take lithium iron as an example.

; HIBAS L
; 4737 H (ndex item) Factory default RGA[(Set) | &iE
= parameter)
B R EERE ‘
B TR 3330mV e
(Over alarm voltage)

(Overvf)ltage Hpfid 78 -4 B % (Over protection voltage) 3650mV AJ B (Yes)

1 protection ) BRI T LR LE N (Over protection delay) 1.0S Al B (Yes)
ARG | il 5 (R IR I (Over voltage release) | 3500mV RESRC)
i Ji L fR R (Discharge release ) R HR > 1A
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(Overvoltage
protection
release
BRI | BRIk 2 U (Under Alarm voltage) 2800mV ] % (Yes) B4 B AR T A IR B
(undervoltage | A3l {f4 # K (Under protection voltage) | 2700mV Al B (Yes) 22300 BbiE, Uik E
protection) A B ZE RS (Under protection Delay) 1.0S ] ¥ (Yes) I, A HE AR R (If
B BRI R R R B (Under voltage release) | 2850mV A% (Yes) the C(-eII voltage
P remains below the
o FNTE A AT BOE sleep voltage for 300
(undervoltage
rotection 1 7 Hii RER(Charge release) (It can be activated by | seconds and cannot
P ) connecting the charger) recover, the cell enters
relieve)
the sleep mode)
78 #9324 (Overcurrent Charge Alam \
. 110A T (Yes)
wEEHRY | value)
(Overcurrent 7& it AR {E (Overcurrent Charge i
. 120A T (Yes)
Charge) protection value)
78 HE I DR AP AE I 1.0S A B(Yes)
78 F I LR k70 FL A
= H sl bk (Automatic release) B
fiR B (Disconnect charger)
LR > 1A
(Overcurrent
LR k% (Discharge Relieve)
Charge _
. (discharge current > 1A)
relieve )

BRI AR | ORI 1 A HR(Alam value) 100A AT (Yes)

E AR 1 R HL (protection value) 110A Al B (Yes)

(1th I 1 {47 ZERT (1th Overcurrent P « THYes)

Overcurrent Discharge Delay)

Discharge)

IR 1 | B 3% (Automatic release) 3 (Off Load)

PR (1th

Overcurrent B R

Discharge 7o HLfRBR (Charge Relieve)

Relieve) (Charge current > 1A)

JRCHL I A 2 BRI 2 TrdP EL IR (Alam value) =150A AT (Yes)

(2th TR 2 PP SEI (2th Overcurrent 100mS T (Yes)

Overcurrent Discharge Delay)

Discharge)

MR 2 R | H Bk (Automatic release) y2 4731

£ S

(1thOvercurre _ R >

ntDischargeRe FEHLfEER (Charge Relieve) 1A(Charge

lieve) current > 1A)

p—— Ji 8 {53 FL 3 (Short CircuitProtectionCurrent) =900A

(short-ciruit Ji BR AR ZE T (Short CircuitProtection Delay Time) 100u S
BB, 5

protection)

S B R # % (Short CircuitProtectionRecovery)

PR R
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(Charge
current > 1A)
FEHRE,
¥ B DR
(Off  Load)
. A
L | MOS i 5 %R (Alarm) 90°C
MOS =i R4 (NO)
MOS High ANl ¥
9 ( 9 MOS i iff 4717 B (Protection) 110C -
Temperature (NO)
Protection) ‘ AT B
MOS LR filt Bl (Relieve) 85°C
(NO)
. . CIR>s
78 B IR 75 %675, % (Charge low temperature alarm) 6°C (es)
€S
, . . CIR%s
72 H IR {797 IR (Charge low temperature Protection) 5C Yes)
€S
. , ) , CIR%s
& HR IR PR3 fif B B2 (Charge low temperature Relieve) 10°C ¥o)
€S
. , . CIR%s
78 HL = IR 2 4R B (Charge High temperature alarm) 50°C (Yes
€s
o . . _ CIR%s
70 B iR AP IR E (Charge High temperature Protection) 55°C Yes)
€s
ARG | TSR RY IR E (Charge High 450 A
temperature Relieve) (Yes)
10 | (Batt High JHCHLAG IR 7 5L (Low
Temperature TemperatureDischarge Alarm) 0G AT
Protection) (Yes)
JECEAIG IR OR3P0 B2 (Low TemperatureDischarge K e GR%
Protection) (Yes)
JHCHRARIR PR3 ARk (Low o0 T 1
TemperatureDischarge Relieve) (Yes)
T FR L 45 i (High TemperatureDischarge s0C IR
Alarm) (Yes)
JCHE R R AR PR (High TemperatureDischarge 65 IR
Protection) (Yes)
N , . . CIR%s
T E R AR B A 4k (High TemperatureDischarge Relieve) 55°C ¥es)
€s
VHFE IR ) _ _
.y AR E #E H HL )7 (Operating power consumption) <20mA (A
power _
L EIRBE)
dissipation)
TR hHEAR 3 B i (Sleep power consumption) <3001 A
} CIR%s
i 45T J5 B K (cut-in voltage) 3400mV
0 Bt Uit (Yes)
(balance) FF A Z( E1R%s
30mV
Opening pressure difference) (Yes)
13 5" = & H 245 (Low power alarm) | SOC<20% AT | SR AEE
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®oN % H (NO)
(Capacity E1R7s
default Tl 4275 B E (state of charge) S0AH (Yes)
setting) 25 /1% & (Full Charge Capacity) 100AH T
(Yes)
Al
y (KIR S fE sleep HAHR L (Sleep Voltage) 2500mV Yes)
mode) AT
FEIR I} ] (Delay) 5min
(Yes)
3.2.2 LED #8758 (LED Instructions)
&1 LED T{EREHR
RUN | ALM | H&E$ER LED
W& B /35 g Wi
o o o o o o
KL PRHR X X P K X X 2K
1B M1 P _ LIRS
FEbL —4 - - WA R R —
Gy N1 A3 B
1Ew W | K e = HLE LED
iR (N2, W%
HE dee | N3 (R LED 14 2) }@%N ALM A A
B , & o e e | ATETTHL, AT
AR won | K G G A e B LA A
Ll PO P ® o |x x| merw
¥
E% W3 | X e
o 73 15 R RSN
JCH RIS K K K K K K {5 b
B I, . e o
S A K W | K K {5 1B
R P wWre | K X P K feib7e. ik
x2 BAEBESHH
K& FH, i G:N
HEIERIT L4 L3 L2 L1 L4 L3 L2 L1
0~25% K K X A 2 X X X L
50~75% | K W2 | Hx | H7 | K W | W | WR
75~100% | N2 | W5 | W | W | WS | W | W | WeR
BATHRARIT W INHR(IA 3)
£3 LED N3hHiHH
N5 = = K
A1 0.25S 3.75S
A 2 0.5S 0.5S
i 3 0.5S 1.58

#yE: Wi EAVUERREIAE R LED AT %, ) BRI NMERE
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3.2.3 8 V6P (button instruction)

BMS Kb TARIRIRASE, 8t (3~6S) Jatadl, RIBRBEHIE, LED #5747 A “RUN” JTFHBIKIC A
0.5 ¥, BMS & TGRSR, T (3~68) FMATF, MRIRPARIR, LED f57= kT MR BT I AR MK AT
560.5 8. BMS LT HIRIRASN, &% (6~108) Jatadt, TRy REE AL, LED T RN f5E 1.5 7. BMS
WEAR TR EY LAV BN SHMIEE, RS ERE IR S H0T E N BRI “REBGAME” Rk
B, AHAFRBATIC R EE R AR (e IR, R IE x5
When the BMS is in hibernation state, press the button for 3 to 6S and release it. The protection board is activated and the LED indicator lights up
successively for 0.5 seconds from "RUN". When the BMS is activated, press the button for 3 to 6S and release it. The protection board is put to sleep and
the LED indicator lights up successively for 0.5 seconds from the lowest power indicator. When the BMS is activated, press the button (6-10s) and release it.
The protection board is reset and all LED lights are on at the same time for 1.5 seconds. After the BMS is reset, the parameters and functions set by the
upper computer are still retained. If the initial parameters need to be restored, they can be realized by "restoring default values" of the upper computer, but

the relevant running records and stored data remain unchanged (such as power, cycle times, protection records, etc.).

3. 3 KBRS Mg (Sleep and Wake up)
3.3.1 KHR (Sleep)

2l 2 LU AR — 2%, RGEEEAR DA K
1) R4k 10 B4R A TF it .
2) AR AR T ARIR A, I HLRFR I [a) 3k B ARAR A IR i 18] RN 2 EIE A . JEfRy et o
B o
3) 59 AT IRWIT R L
BEAMRIRHET, 75 6 DR A\ i R A S, 5 PR TEE 3 AR T AR K

When any of the following conditions are met, the system enters the low-power mode:
1) Press the button for 10 seconds and release the button.

2) The minimum cell voltage is lower than the sleep voltage, and the duration reaches the sleep delay time (while satisfying no communication, no protection,

no balance, no current).
3) The weak spot switch is disconnected and forced to shut down.

Before hibernation, ensure that no external voltage is connected to the input terminal. Otherwise, the low-power mode cannot be entered.

3.3.2 MafiE (Wake Up)

HARGA TR, W2 L MER KN, REUKR IR IIFERE L, BN EF BT
D EATEH A, Feas i R R KT 48V,
2) HRHREE3S, TS
3) BNEEL, JHE ANV (BRI BOR S T HEARIRAIRZS BT ASBEM R R BO
When the system is in low power mode and any of the following conditions are met, the system exits the low power mode and enters the normal mode:
1) Connect the charger, and the output voltage of the charger should be greater than 48V.

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

3)Connect the communication cable and start the upper computer software (the protection board cannot be awakened by this method because it is in

hibernation state due to over-release protection).

3. 4 15 1% B8 (Description of communication)
3.4.1 RS485 &S (4}#F) #1 CAN 3& R (RS485 Communication (External) And CAN)

1. BMS ] L RS485 4% 115 EAINLHEAT @R, M Al B L i it & A S, i
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JEv MU EEE. WA SOC. SOH A b Az r=(5 B5%, BRIAJAFR K 9600bps.
. 2. BMS AJ LB #35 RS485 Al CAN 51 AR S5 AT I, 1940 233K AN BMS 78 R &R 5, 70 FEL B N & RE A
A,

1, BMS can communicate with the upper computer through RS485 interface, so that the upper computer can monitor various information of the battery,

including battery voltage, current, temperature, state, SOC, SOH and battery production information, the default baud rate is 9600bps.
2. BMS CAN communicate with the inverter through external RS485 and CAN. After the inverter obtains the charging data of BMS, charging is more

intelligent and safe.

3.4.2 RS485 15 (W EF) (RS485 Communication (Internal))

HAT RS485 #:11, {EHIBALVEIRIAL FHIY, 3 Pack @it RS485 #2115 M Pack JEAT@ W, AT Al LU T 3
Pack X 4MT RS485 A F AT Pack M5 5, RS485 H2  TCvk AT S50 B KA B ] 42 i #E
It has an RS485 port. When the battery strings are used in parallel, the master Pack communicates with the slave Pack through the RS485 port, so that all
Pack information can be viewed through the external RS485 of the master Pack. Parameter setting and corresponding control operations cannot be
performed on the RS485,

3.43 RIBFFR¥%E (Addresss switch Set)

7 F AR AT FH B, ] e e A AR kX 70 AN [F] PACK, HAEAS st ME 45 PACK A A4 b 1k 2 Pk — 1147,
fEE A I AT S AR SRS T S BT IR IO B, TR E XS TR

When battery strings are used in parallel, different packs can be distinguished by their hardware addresses. The hardware addresses of each PACK
in the entire battery stack are unique. The hardware addresses can be set by using DIP switches on the board.

PAGFF AL B Wi
#1 # #3 #4
0 OFF OFF OFF OFF TR, N
1 ON OFF OFF OFF WE N Packl (F)
2 OFF ON OFF OFF % # 9 Pack2
3 ON ON OFF OFF % #E Pack3
4 OFF OFF ON OFF % &9 Pack4
5 ON OFF ON OFF % 9 Pack5
6 OFF ON ON OFF W & )9 Pack6
7 ON ON ON OFF ¥ E N Pack7
8 OFF OFF OFF ON W E Y Pack8
9 ON OFF OFF ON W E N Pack9
10 OFF ON OFF ON W E 9 Pack10
11 ON ON OFF ON W E 9 Packll
12 OFF OFF ON ON W 9 Pack12
13 ON OFF ON ON W E N Packl3
14 OFF ON ON ON W N Packl4
15 ON ON ON ON % & Packl5
ON DIF | [ON DIF | ON DIF ON DIP ON DIF ON DIP [ON DIF |

A o
it o Mt 1 Mt 2 Huht 3 Kbt 4 Mht 5 Mt 6 Mht 7
O8N DIP ON DIP | ON DiF ON DIF ON DIP ON DIP ON DIP ON DIP
0| (00E0| |J0E0| (D00 (GR00| |0G00| (J000) (0000
1234 1234 1234 1234 1234 1234 1234 123

i
bt 8 bt 9 ¥eht 10 Meht 11 Moht 12 it 13 ik 14 bt 15
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4 EOEBX

411 BOBER

12345678

LED address switc External 485/CAN Internal 4
S485( 7N )i $2 [ (Rs485(external) communication port) | RS485( PN )i 55 #22 1 (Rs485(internal) communication port)
RS485(%t4M)--K Fl 8P8C 1.2 RJ45 Fi fi RS485(Jf#1)-->K F 8P8C 7.\ RJ45 4 fi
RJ45 5] Ji E UL RJ45 5] i T LB
1. 8 P-RS485-B 1. 8 RS485-B
2.7 P-RS485-A 2.7 RS485-A
3.6 GND 3.6 GND
4 CAN-H 4
5 CAN-L 5

4.1.2 53 0O5%E X (Electrical Interface Definition)

21 B
RS, PACK IEMK, HIsk&: BMS fitH; DhFIEMK P+E LS IER
B+ (Battery, PACK positive electrode, used to supply power to BMS; The power positive terminal P+ is

directly connected to the positive terminal of the cell)

B- FEL Y/ £ B2 (Battery pack negative electrode)
R AL G, BPRERE 78 A AR R s e AR AR (TSR Rl 1D
P- (The negative electrode of the battery pack is both the negative electrode of charging and the

negative electrode of discharging (the same port of charging and discharging).)
Pinl. Pin8: P-RS485-B

Pin2. Pin7: P-RS485-A

J9 (41 RS485) Pin3. Pin6: GND

Pin4: CAN-H

Pin5: CAN-L
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J13 J10 (P96 RS485)

Pinl.
Pin2.
Pin3.
Pin4:
Pin5:

Pin8: RS485-B
Pin7: RS485-A
Pin6: GND
NC

NC

J12 (CELLO~CELLA4)
P-4 1

Pinl:
Pin2:
Pin3:
Pin4:
Pin5:
Pin6:
Pin7:

NTCl+ H
NTCl-
CELLI-
CELL1+
CELL2+
CELL3+
CELL4+

J11 (CELL5~CELLS)
6P-% 5 2

Pinl:
Pin2:
Pin3:
Pin4:
Pin5:
Pin6:

NTC2+ Hf
NTC2-
CELL5+
CELL6+
CELL7+
CELLS+

J7 (CELL9~CELLI12)
TP-%%5 3

Pinl:
Pin2:
Pin3:
Pin4:
Pin5:
Pin6:
Pin7:

NTCl+ 3
NTC1-

NC AN
CELLY+
CELL10+
CELLI11+
CELLI12+

J6 (CELL13~CELLI16)
6P-%5 4

Pinl:
Pin2:
Pin3:
Pin4:
Pin5:
Pin6:

NC Hf
NC

CELL13+
CELL14+
CELL15+
CELLI16+

I8

EEEERIPS

I3

TR

4.1.3 ZIHEFEFE YL (Installing Connections)

DRI A R AR 3R, 2226, Sedkis Fe A B R, SRR ER B-. AR IR E B i m R
FEERIERAR . B+ P-. P+, ERRZZCRIT 5 4 REIN 11 BB AL
PRERIT, SoikfoE AR B, SEIREN B+ P+l P-. KRBT BRI P E] iR AR TS, RIGHFE

B'o

When installing the protection board, unplug the charger or load first, weld B-, and plug the battery sampling cable connector, B+, P-, and P+ in descending

order. Load or charger can only be added after the cable is installed.

To remove the battery, remove the charger or the load, remove the battery sampling cable connectors B+, P+, and P- from high to low, and then remove B-.
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5 %%*HRTJ‘ (Physical drawings and dimensional drawings)

5. 1 s2¥E (Physical drawings)

LaiFERe. BEXRA 1234058+
FRMFERE  HRKR4321,858-

-
X |
a3
83
ezl
hop
ol
a3
2»
3 a2
m
3 <
-l
[--]

ik SEPR S LIRS LY W R A E LT

Remarks: There may be some differences between the actual product and the above reference drawings;
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6 fERFEZEZEI (matters need attention)
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e\When welding the battery voltage sampling lead, do not misconnect or reverse connect. If it has been incorrectly connected, the circuit board may be
damaged and needs to be retested before it can be used.
e When assembling the protection plate do not directly contact the surface of the cell, so as not to damage the cell. The assembly should be firm and
reliable.
e In use, pay attention to the lead, soldering iron, solder and so on do not touch the components on the circuit board, otherwise it may damage the circuit
board.
e Use process should pay attention to anti-static, moisture-proof, waterproof and so on.
e During use, please follow the design parameters and use conditions, do not exceed the value in this specification, otherwise it may damage the protection
plate.
e After combining the battery pack and the protection plate, if no voltage output or no charge is found during the initial power-on, please check whether the
connection is correct.

e Cables must be connected and installed in strict accordance with the instructions in Section 4.1.3.
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