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1. F2MAER Product Overview
AP A S R B R B Fa 2 (B BMS) , ARPE E T AR LA AE L00AE L P9 H #1315 %
This product is composed of 4pcs of LiFePO4 battery (including BMS), it is applicable to load equipment that works

within the working current range of 100A.

2. FPEEEARFHE Product Technical Specifications

A7 i 5 12V 100AN B, FHASIPRIANAL K, HORFFEEFE R FLIL100A, AR BISE, FeiRgit R
.,

This product is 12V 100AH LiFePO4 battery pack. Each battery is composed of 451P cells, with a maximum continuous

charge and discharge current of 100A, with ABS case, the color of the case is black.

2.1 E 4 = 5 45 # [&] Battery Pack Product Structure

= 10—
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2.2 it RS RS H Technical Parameters for Battery Pack System

SERYLLRAE
LiFePO4
Pack

= 5% 7
75 11 H 4 #K Project Name %ZIK H i
NO. Basic Parameter Notes
1 |5 Product Model 12V100Ah
2 [4i5E HiJERated Voltage 12.8V
3 [#lE % & Rated Capacity 128Ah
4 %€ e Rated Energy 5120Wh
5 A% 7520 Cooling Mode H SR ¥4 Natural Cooling
6 |4 & 77 :Combination Mode 453119 4s1P
e T (R D
7 0
Charge/Discharge Port Common Port
8 [l 73 Communication 1571 Bluetooth
9 B/~ Screen ERINTC Default No TS5 Optional
10 [IN#INEE Heating Function ERINTC Default No TS Optional
FEitB4HERFFEX Series and . BT HEFAYREREL
11 X #5EREX Support Series _
parallel Max. Support 4 Series
F v 2H 78 L A L L .
12 [Battery Pack Charging Cut-off 14.6V 7 EE{%TFT B
Voltage Charge Protection Voltage
P ZH T8 LA L FL TR R L R
13 |Battery Pack Discharge Cut-off 10.8V Discharge Protection
Voltage Voltage
2 AN
14 $1Z|S3E%§!z HL 365
Cell Charging Cut-off Voltage
LA TR LR L
15 [Cell Discharging Cut-off 2.5
Voltage
78 FL AR IR Y
16 (Charging Operating 0~55°C
Temperature range
38 F, AR e P 5
17 |Discharge Operating -20~60°C
Temperature range
o 0.2CHLLRFEL M HL 2 14.6VAL 1L
18 |brifE 78 L Standard Charging E_E{Mﬁ A i i
Charging Current 0.2C Until 14.6V|
s 1CHLRFEL i 22 10.8V I
19 [brUESCHL Standard Discharge | EE/}'_L% o .@Z
Discharging Current 1C Until 10.8\,
R O VR RS 78 HL LR
20 |[Max.Continuous Charging 100A
Current
K O VR RSSO FELR
21 |Max. Continuous Discharge 100A

Current
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T - Nray

99 ﬁﬁ.ZEET%TF‘ FLI . 110A
Discharge Protection Current
Rt AR ROST (K * 5 * mymm) RSP AZE+2mm

23 |Battery Case Size (L* W * H 260x165x210mm Dimensional Tolerance
mm) +22mm

» FEL VB A B B ) 22 (KG) 10 HENAZ+IKG
Weight Tolerance of Battery Weight Tolerance+1KG

3. HJHEH (BMS) Z 4t Battery Management System

3.1 BMSRZSH % E BMS Parameter Setup

T H £ F5 fabrTI H Reference PR
Project Name Standard value
LR SUp N e L 78 -4 {EH Overcharge Protection Value 3.65+0.05V
Cell Over Charge Protection | & 78 % %{E Overcharge Warning Value 3.55+0.05V
1T 78 % 5 {H Overcharge Recovery Value 3.5+0.05V
RS ME 2.740.05V
BRI T AR Over Discharge Protection Value
Cell Over Discharge i JiU 45 % {1 Over Discharge Alarm Value 2.8+0.05V
Protection IR S {E Over Charge Recovery Value 2.9+0.05V
14 78 #4715 Overcharge Protection Value 14.6+0.05V
L AL TS ORI it 78 7 2 {5 Overcharge Warning Value 14.4+0.05V
Battery Pack Over Charge | i % % & {fiOvercharge Recovery Value 14+0.05V
Protection
LR {E Over Discharge Protection Value 10.8+0.05V
HL A T PR A L7 2 {H Over Discharge Alarm Value 11.240.05V
Battery Pack Over Discharge | jij( 1/ & £ Over Discharge Recovery Value 1240.05V
Protection
FEHLL AR FaLES ORI a 110A
Charge Over-current Charge Over Current Protection
Protection
R RS 110A
Discharge Over Current 1 Protection
TR I I AR TCE 7 2 A 3407
Discharge Over-current Discharge Over Current 2 Protection
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Protection
TS PR 558 LR 4 Y Short Circuit Protection Current 1560A

Short Circuit Protection

78 L il PR 55£2°C
Charging High Temperature Protection
78 L IR 50£2 C
i PR Charging High Temperature Recovery
Temperature Protection 7 HEARIE AR 5£2°C

Charging Low Temperature Protection
78 BRI IR IR 0£2 C

Charging Low Temperature Protection

Recovery

Ji HL 7 i £f 7 Discharge High Temperature 60£2 C

Protection

JiHAL = iR UK & Discharge High Temperature 502 C

Recovery

8 HL i 3L fR 77 Discharge Low Temperature -20£2 C

Protection

B R #R PR P YK B Discharge Low 0+2 C

Temperature Protection Recovery

Y1 IF 5 Hi K Equalization Turn-on Voltage 3.3V
Sty YAy T I TR 2 20mA

Equalization Function Equalize Opening Voltage Difference

3.2 BMSE& 4 ) 6EMEIR Overview of BMS System Functions

3.2.1 AR TR AR K & Cell Over-charge Protection & Recovery

PEE WO TR R BOE E, JF RS A R A SR, RGN FRRIRES, K
MIFEHL MOS, ANEEXT HL 7R HE .

When the voltage of any cell is higher than the set value of the monomer overcharge voltage and the duration reaches
the monomer overcharge delay, the system enters the overcharge protection state and shuts down the charging MOS
to prevent the battery from being charged.

PR TSR G, P AR R B B AR SR B AE DU, MRRR I SR OROIRES . AT R

After the single overcharge is protected, when the voltage of all the single overcharge is lower than the recovery value,

the overcharge protection is disabled. The overcharge protection can also be removed by discharge.
7
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3.2.2 BRI R AR S Mk &2 Battery Pack Over-charge Protection & Recovery

AR S ST R RS SRR, I HAFER A 2 S A e, RGEHEALFRRYORE, KA FEHE MOS,
ANBEXS R i 78 FL

When the pack voltage is higher than the pack over voltage set value and the duration reaches the pack overcharge
delay, the system enters the overcharge protection state and shuts down the charging MOS to prevent the battery
from being charged.

R A IR R R R IS R B A LU, BRI e ORGOIRES, AT R

When the pack voltage drops below the recovery value of the total voltage over voltage protection, the overcharge

protection state can be disabled. The overcharge protection can also be removed by discharge.

3.2.3 BRI TR R MK & Cell Over-discharge Protection & Recovery

AR A AR T AR T R S R, I HLAF SR ALk 2 AR TBGE RS, RGEHENRLTRSOIRAS, SRR
MOS, ANt HLIHL T

When the minimum voltage is lower than the set value of the monomer over discharge voltage and the duration
reaches the monomer over discharge delay, the system enters the over discharge protection state, and the discharge
MOS is turned off and the battery cannot be discharged.

KA AR R S, 0T Lt 2E 7 AT DA R R PIRAS

After the single over discharge protection occurs, charging the battery pack can release the over discharge protection

state.

3.2.4 SR IR S Mk & Battery Pack Over-discharge Protection & Recovery

AR AR T SRS T R S BOE A, JF HAF SR AL 2SR TBERS,  RGEHEANRTRSOIR &, SRR
MOS, NBEXS HLIHL A H -

When the overall voltage is lower than the set value of the overall over discharge voltage, and the duration reaches the
overall over discharge delay, the system enters the over discharge protection state, and the discharge MOS is turned
off and the battery cannot be discharged.

KA SRR S, 0T it 2E 7 AT DA R R PIRAS

After the overall over discharge protection occurs, charging the battery pack can release the over discharge protection

state.

3.2.5 7o HLid {547 K 1% 5 Charge Over-current Protection & Recovery

>4 77 PR P YA R e A T R FL U LR P Tk B SRR I B IR B[R], R G N B 78 O IR R PUIR A, SRR
X BEAT R . RAE AR AR S AR AN S, R AN B Bl R RS R PR TSR R BE K TS H T A
fE bR e L OIRAS

When the charging current exceeds the charging over-current protection current and the duration reaches the over-
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current detection delay time, the system enters the charging over-current protection state and cannot charge the
battery. After the occurrence of over-current protection, the delay will recover automatically. If necessary, the release

time can be set longer. Discharge can also remove the charge over-current state.

3.2.6 LA PR S Mk B Discharge Over-current Protection & Recovery

2 T P L UL R A TR P I VA PR A FL UL L AR R T 3k S5 A U S SR I T, AR et N B8R i R PR, SR M
JEHE MOS. AT R IER B3R, W AN B SR AR SR TSR TR o 78 HEL AT LA R TS HE
When the discharge current exceeds the discharge over-current protection current and the duration reaches the over-
current detection delay time, the system enters the discharge over-current protection state and shuts down the
discharge MOS. When the discharge over-current occurs, the delay will recover automatically. If it is not necessary to
recover automatically, you can set the corresponding release time to be long. Charging can also remove the discharge
over-current state.

TR PGSR DI RE XA ] B0 R AL B A AN [R] B e S 3k 2, B A i R R i

Discharge has two levels of over-current protection function, with different response speed to different current values,

more reliable protection for the battery.

3.2.7 FRHCHE SR AR 7 S VK B Charge & Discharge High Temperature Protection & Recovery

24 78 TECRRL I NTC AN P8 3 T PR 2 1 T B8 R i R AP IR I, A R G N i IR OIRES, e s
MOSFET KM, {EIZRAEA XS HLit A 78 H B s e

When the NTC detects that the temperature of the cell surface is higher than the set high temperature protection
temperature during charging and discharging, the management system enters the high temperature protection state,
and the charging or discharging MOSFET is closed. In this state, the battery pack cannot be charged or discharged.

R EAIREE T RS SR K B BOEEN, EHEAZNGRRSKE, 5@ HE Mos.

When the temperature of the cell surface drops to the high temperature recovery set point, the management system

recovers from the high temperature state and re-conducts the charging and discharging MOS.

3.2.8 I HEKIE R S & Charge & Discharge Low Temperature Protection & Recovery

270 JCHL I NTC ARSI RS 2 T AR TR AR T B8 I IRIR IR IR EE I, B B R Gt MR ORYOIRES . 78 B0
MOSFET X[, {EIZAREABEXS Bt A 78 H B HE

When the temperature of the NTC detection cell surface is lower than the set low temperature protection temperature
during charging and discharging, the management system enters the low temperature protection state, and the
charging or discharging MOSFET is closed. In this state, the battery pack cannot be charged or discharged.

24 RS R TH AR B T BRI R SO (AR, B R G MRS RS, HEH @ AL H MOS.

When the temperature of the cell surface rises to the low temperature recovery set point, the management system

recovers from the low temperature state and re-conducts the charging and discharging MOS.
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3.2.9 ¥4I HE Equalization Function
TR A0 D L BEL 55 7 AT oL 05, 7 P o i LS50 71 4 e 5 o R 3002 4 68 R 30 LR A
S S RE TR -

The management system uses resistance bypass mode to balance batteries. During the charging process, the voltage of

the highest cell of the battery string reaches the set equilibrium starting voltage, and the battery cell balancing function
is enabled.

2 RS I 22 /N T B0 (B B L L T /N T T R R IR N A 1k o T i L 7S R A A SR 7 S P AR
When the cell pressure difference is less than the set value or the cell voltage is less than the equalization opening

voltage, the equalization stops. You can set the charging balancing mode and static balancing mode.

3.2.10 fRHRZhfE Sleep Function

PRI B TERASIT R, T3 od IR0/, D ZER 1 20805, HBEARIRIRES, EANRE S, R Y
BARARAGLIN FiL s PRI RT3 AT B S T RO T A 338 H AR RAR 2K

When the BMS is static (no current, no equalization and overvoltage protection), after a delay of one minute, enters
the sleep state. After entering this state, the BMS reduces only the frequency of detecting voltage and current and its

own power consumption. Charge and discharge can automatically exit the sleep mode.

3.2.11 ## I HE Communication Function

TRAPBRE =FB R T7 20, UARTAIA8S /i i il TR G 55 R I E#E, il i 30 9600,8,N,1 _EAZHLTT A e A & itk
Hi . WP HUE N T T DR PE R A v A .

The BMS has three communication modes. UART and 485 need to be connected to the computer through the
communication box. The communication format is 9600,8,N,1, and the upper computer can view battery data. The

Bluetooth module can be connected to view battery data through the Bluetooth function of the mobile phone.

t .
EFHR

UART Bil& RS485 BillE EIFiEER

4. W3R Test Conditions

RERR T BLER AL, BT A AR 2 8 AR A0 K 2 A1 DA v

Except for special cases, all test conditions are based on standard test conditions:
MIFIRE: 2545 °C; PRI E40%-80%RH

Ambient temperature: 25+5°C; Ambient humidity 40%-80%RH
10
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B e B EIFEFRBEIR B 25°C+5°C BUZRMF R, o DUEE HUUR 0.2C FEfL 2 14.6V, 1 LA14.6V HOTE 78 B2 FL IR
/T 0.02C.

"Standard charging" means that under the condition of an ambient temperature of 25°C+5°C, first charge the battery
with a constant current of 0.2C to 14.6V, and then charge it with a constant voltage of 14.6V until the current is less

than 0.02C.

“BruE O BILE IR EE I 2 A 25°C+5°C 44, DUIE & HLIAL 0.2C i H 31/10.8V.

"Standard discharge" means discharge to 10.8V at a constant current of 0.2C at an ambient temperature of 25°C+5°C.

5.  HESHERE. 242 MAEENNR Electrical Performance & Safety Performance Test

5.1 FEX M AEMR Electrical Performance Test

I Ay BORER
Test Items Test Standard Technical Requirement
FEL vl 2L 7 o o DI 3K 2% A TR S BLo.2C R TR EE AT 78 5 FE
Ja s FRLLO2CHL L HEAT TR, A % R A R T A
25°CH IR B A & 8. >100% 7 FR 2 B

Discharge Capacity Under 2100% nominal

The battery pack is fully charged with 0.2C current under

25°C Normal Temperature | standard test conditions, and then discharged with 0.2C capacity
current, and the discharge capacity of the battery pack is

recorded.

FEL il 2EL 75 o o DI 1K 2% A TR S BLo.2C R TR EE AT 78 I8 FE
Ja, FE-10°CIRIEM 5 2 A7t 10H,  LLo.2C LAt HEAT
PG EE A So EE S e i R R4 9] QR o 1

-10°CR It i FL A B The battery pack is fully charged with 0.2C current under

. . — o =N
Discharge Capacity Under | standard test conditions, stored for 10H at -10°C low 275%PIFR A B

-10°C Low Temperature >75% nominal capacity

temperature ambient temperature, discharged with
0.2C current to the termination voltage, and the

discharge capacity of the battery pack is recorded.

Rt 2 A A DR 2% 1R T S Bho.2C LI HE AT FE I HE

55°C 5y i JBUHL 25 &
Discharge Capacity Under
55°C High Temperature

Ja, S5 CRm MR IR L AFf5H,  PLO.2CHLIRIEAT T
REZIEHE, R EImARBRA R,

The battery pack was fully charged with 0.2C current
under standard test conditions, stored at 55°C high

temperature ambient temperature for 5H, discharged

>95% bR IR 2Y

295%nominal capacity

11
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with 0.2C current to the termination voltage, and the

discharge capacity of the battery pack was recorded.

o L ORASF 8 ) IR K
2he
Charge Retention and

Capacity Recovery

FEL il 2 A o o DI 1K 2% A TR 5B BLo.2C R R EBEAT TR
Ja, R AR, FEFRENNR S N R, AR
25°+5CH R FE F e B 30d, LLO.2CHLIR AT MU &
b MR A E, Llo.2ci#t T e, FLlo.2C
BEATTIOR, B3I, HB=INIKE A&

The battery pack is first charged and discharged with
0.2C current under standard test conditions. The initial
capacity is recorded. Fully charge it under standard test
conditions, left for 30d at 25°+5C ambient temperature,
and discharged with 0.2C current to the termination
voltage. Test the maintain capacity. Charge at 0.2C,
discharge at 0.2C, cycle 3 times, the third time is

recovery capacity.

] FL PR 1F £ 295%
R K 295%
Charge retention rate 2
95%

Capacity recovery

rate295%

25°CH IR 75 A
Cycle Life Under 25°C

Normal Temperature

R il 2L 75 o o D00 3K 2% A TR 5 BLO.2C R IR EE AT 78 5 FE
Ja, LLO2CHIRBFAT IR L, 25°CH5°CH BRI RF4E 78
JECRL IR, 2T R R <) U A R K 80% I £ IR A1 34
saiisll7e

The battery pack is fully charged with 0.2C current under
standard test conditions, and then discharged with 0.2C
current. Continuous charge-discharge test at 25°C+5°C
ambient temperature, the cycle test is terminated when

the discharge capacity is <80% of the initial capacity.

>30007%
23000 cycles

55°C il Jf A 77 i
Cycle Life Under 55°C High

Temperature

R i 2EL 75 o o DI 3K 2% A TR S BLo.2C R TR EE AT 78 5 FE
J&, VLO2CHLUBEAT A, 55°C+5°CHA B B RF 4 78
TR, TR A <) UG A B Y 80% N £ 1R JE 3
75 i PR

The battery pack is fully charged with 0.2C current under
standard test conditions, and then discharged with 0.2C
current. Continuous charge and discharge test at
55°C+5°C ambient temperature. The cycle test is
terminated when the discharge capacity is less than or

equal to 80% of the initial capacity.

>15007%

21500 cycles

12
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5.2 Z42MEEMR safety Performance Test

T H DA e PR ER

Test Items Test Standard Technical Requirement
R LA PR E IR P AT T e, R T i f) L i
B A PR, A EL/N T 100mQIt) 3 40 i
T A AN R A IE SR, BlEe A il s B R TR
g, K RFSEITIE] 10min, B SERIIER .
The battery pack is charged under standard test

A L AR AEIE

External Short Circuit Test

conditions. The fully charged battery pack is placed in an
explosion-proof box, and the positive and negative
electrodes outside the battery pack are short-circuited
with wires with an internal resistance of less than
100mQ. During the test, record the battery surface
temperature and short-circuit duration. 10min to

complete the test.

No fire, no explosion

78 R

Overcharge Test

R ALAEARAE NN 25 1F T REAT TS s, BRI
X HEBZH e — BT 3R AT 0.2C 7R HL, TEUFHE 5V G
HoNEERE, HEEOEHRRR0A, S5HL.
After the battery pack is charged under the standard
test conditions, use a constant current and constant
voltage source to charge a single cell of the battery pack
at 0.2C, and then switch to constant voltage charging
until the cut-off current reaches OA, and the test is

ended.

AR ARIE

No fire, no explosion

uw; CIVIEns

Over Discharge Test

R ALAEARHE NN 25 1F T REAT TS s, S
LI ZH AT 0.5CHFE I, T 2158 — 574 R il r S 3
1% 0~0.5V I, SEARALK: .

After the battery pack is charged under the standard
test conditions, the battery pack is continuously
discharged at 0.5C with the load device, and the test

ends when the voltage of a single cell reaches 0~0.5V.

AR ARIE

No fire, no explosion

13
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6. e BEEEER Product Packaging Requirements

6.1 HIBAIAML R IF, AReAEE. . BE. BiSEA R,

The appearance of the battery is good, and there should be no bad phenomena such as paint peeling, scratches,
deformation, damage, etc.

6.2 TAEHT, FEIBEALL T RAVRIRIRGS .

Before packaging, the battery should be in a power-off hibernation state.

6.3 RN BRI A HE e, A REREAT A o

The appearance of the battery must be inspected and qualified before packing.

6.4 SMULSR AV O3, 4080 BA5 S EEMT, ACRT A AR B 4 Gkt DA O R i R A2 38 e b A ek 403

The outer package is packed in cartons. The information on the cartons must be clear. Protective packing materials

must be added inside the cartons to ensure that the battery boxes are not scratched during transportation.

N

FERE-fE 5IE% Product Storage and Transportation

7.1 P2 7% Product Storage

PRI TEAE I, B AFE10°C~35°C TR VSl Sl X RIFII G RN, BT H RS R & ="1H
SE SR F A HEAT T8 AR AR, R ER A AL TR REIRES

When the product is not in use for a long time, it should be stored in a dry, clean and well-ventilated warehouse at
10°C~35°C, avoiding inflammable and explosive materials; the battery pack should be charged and maintained

regularly every three months to ensure that the battery best performance state.

7.2 72 i8%1  Product Transportation
HhZH N AN A 5 A R ig i, fRiafnd R N B Ib R ZURE % . e EET . Bk H A T ko

The battery pack can only be transported after external packaging. During transportation, it should be prevented from

violent shock, impact or extrusion, and protected from the sun and rain.

8. H i F A & AiE B FE I Warnings and Precautions When Using Batteries
NPT IR R AT R R AR . A RKE, T R DU T

To prevent possible battery leakage, heat generation, and explosion, please observe the following precautions

L
I

@) AR it 5 N K R K A AN FE BN S0 T 9 vt P R 85
P A B 51 TF 57K A P Fb ot
B 2k 11 HH 45 8 L4254 L TF 476 6 36

) ©

14
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@ A A 5 SR, IR e, RS R e A
©® £ I-RE SIS, BREA i,
(©) 5 11 33 e o P T B2 R 480 5

Warning !

@ It is strictly forbidden to immerse the battery in seawater or water. When not in use, it should be placed in a cool
and dry environment;

@ It is strictly forbidden to reverse the positive and negative poles to use the battery;

@ It is forbidden to use metal to directly connect the positive and negative electrodes of the battery to short circuit;
@ It is forbidden to transport or store batteries together with metals, such as hairpins, necklaces, etc.;

@ It is forbidden to knock or throw, step on the battery, etc.;

@ It is forbidden to directly weld the battery and pierce the battery with nails or other sharp objects.

FE!

@ ZAERR T A FEURA IR D (E A B0CE fib, &N RES Sl dbid #, 2k alzhig
R FF A P I i A R R IR B2 10-45°C,

() ZE1lbg At 1 KSR R DA K PN B i YR 8 Pt IS [ 3 7 7y i Pt [ A e b 3

(3 #E i fE SR RIS I 5 6, 75 00 G R R Bt e AR B, R AR 2 AR
(D%%mﬁiﬁﬁ,%%mﬁAmF,?ﬁﬁﬂﬁ%,ﬁiwm@m@%mﬁ,%4W KEEBCIRYT, B
EIREE . SRR B Tk, R B, BRBUER . WAE. 78RR T R, R EKE it M2
B Bl 7S A R A

(® A 1bo¥ it IF SR BB N FLRAR e T, 6200 P A S T LM 7S LR

(&) 2l T K 2 F it i PR R R, — VIR 5 A T

@ ikl A, FHHRIB=A ARG ALY, T TR,

(® M FEMY, A FH BRI T AR, 5T B 2 SRR . TIRER K.

Notice !

@ It is forbidden to use or place the battery under high temperature (in the hot sun or in a very hot car), otherwise it
may cause the battery to overheat, catch fire or fail to function, and shorten its life; the recommended temperature for
long-term battery storage is 10-45°C.

@ It is forbidden to throw batteries into fire or heaters to prevent fire, explosion and environmental pollution;
scrapped batteries should be returned to the supplier or battery recycling point for disposal.

@ Do not use it in places with strong static electricity and strong magnetic fields, otherwise it will easily damage the
battery safety protection device and bring unsafe hidden dangers.

@ If the battery leaks and the electrolyte enters the eyes, do not rub it. Immediately rinse the eyes with clean water
and send them to the hospital for treatment, otherwise the eyes will be hurt. If the battery emits odor, heats up,

discolors, deforms, or has any abnormality during use, storage, or charging, immediately remove the battery from the
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device or charger and stop using it.

@ It is forbidden to insert the positive and negative poles of the battery directly into the power socket, and a special
charger for lithium-ion batteries must be used.

@ Before installation, check the battery voltage and connectors, and use it only after everything is normal.

@ The battery is stored in half power. If the battery has not been used for three months, it needs to be recharged

once.

If the electrode is dirty, it should be wiped with a dry cloth before use, otherwise it may cause poor contact and

function failure.
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