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1 JaEE/Scope

AR HUREFREIR A A T BT TR AR rith = i, B AR PR AR A, DL RAR I T AR i R
&SRS 75

This specification document describes the lithium-ion battery products designed and developed by our company. It
serves as a reference for product manufacturing and testing, as well as to provide customers with information about

the product's specifications and proper usage methods.

2 MR 2%/ Time Conditions

2.1 MRIFIE &/ Test Environment Conditions

BRAESIARE, AR A5 % BURGS RLEAR R A T AT
HFE: 15C~35C

MIXTHERE : 45%~75%

KAJES): 86kPa~106kPa

Unless otherwise specified, all tests mentioned in this specification document should be conducted under standard
atmospheric conditions, which include the following ranges:

Temperature: 15°C to 35°C

Relative Humidity: 45% to 75%

Atmospheric Pressure: 86 kPa to 106 kPa

2.2 MEREHRZER/Measurement Instrument and Equipment Requirements

2.2.1 MEREKSCGRREMAMET 0.5 %, AMNA/NT 10KONV.

2.2.2 MEHRIBGHEENAKT 0.5 %K.

2.2.3 WS [A] AR PR NAMIE F7£0.1%

2.2.4 R FE AR RS FE MK F£0.5°C.

2.2.1 The instrument accuracy for voltage measurement should not be lower than level 0.5, and the internal resistance should
not be less than 10KQ/V.

2.2.2 The instrument accuracy for current measurement should not be lower than level 0.5.

2.2.3 The instrument accuracy for time measurement should not be lower than +0.1%.

2.2.4 The instrument accuracy for temperature measurement should not be lower than +0.5°C.
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3  &S/Final Product

3.1 FEFH RS H/Key Technical Parameters

HiH 28 U
Item Parameter Remarks
WEHE 400Ah 0.5C i H
Rated Capactiy 0.5C Discharge
RN E 398Ah
Minimum Capacity
T HL 12.8V
Rated Voltage
i - 05m0 AC 1kHz 2zl
Internal Resistance AC 1kHz AC Measurement
el
Internal Resistance
HETT 454P
Assemble Method _
kS ceiev ConstantrEC{}u];ftegnrtat(})jE Constant
Charging Method Voltage
PRIHETS FL LA 0.2C
Standard Charging
Current
KT HL L < 400A
Maximum Charging
Current
NG G 0.2C
Standard Discharge
Current
= ON G < 400A
Maximum Discharge
Current
78 R PR A HL 14.6v
Charging Voltage Limit
i GEREAISCENE S 10V
Discharge Cut-off
Voltage
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) 10V~14.6V
Factory Voltage
B #)44.21kg
Weight Approximately 44.21 kg
78 LI 0°C~ +45°C
Charging
Temperature
TRCHLIE P —20°C~ + 60°C
Discharging
Temperature
11H: -20~60°C
LR 1 month: -20~60°C
Storage Temperature 3AH: -10~40°C
3 months: -10~40°C
14 -5~20°C
1 year: -5~20°C
FER I 45%~85% RH
Relative Humidity

3.2 ‘HHE4FE/Conventional Performance

i H A5 FE b
Item Test Method Criteria
FEIRIREIR FE 9 (25+2)°Cok1 T, H 0.2C HLIATXS
R 7erE, RS Fe IR E R, BOvEH
PR SRS i, BR8N 0.02C 15
1E7E
Under ambient temperature conditions of
PR (25+2)°C, charge the battery with a current of Fe LI TH]<8h
Standard Charging | 0.2C until the voltage reaches the charging limited Chargri]r;gu :;me <8

voltage. Then switch to constant voltage charging
until the charging current drops below 0.02C, at
which point charging should be stopped.
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FERERIR N (25£2)°C AN, DAARrETE HL )y
RAHfE, H#AE 0.5h, 0.2C B ik
HLE, TESRBCE 2 .

>/ N
Bles Under ambient temperature conditions of ~Mini
Rated Capacity (25£2)°C, fully charge the battery using the _Cagl;(r:?tl;,m
standard charging method, then let it stand for
0.5 hours. Discharge the battery with a current
of 0.2C until the discharge cut-off voltage is
reached, and record the discharge capacity.
]i5EA i FHAC 1kHz K755 2 1.3, 1P BELI
Internal Resistance Use the AC 1kHz testing method. Refer to 3.1 for

Internal Resistance

HLARE TR A RS, TEMSRIRE N
(25+2) °CZAMN, bR E 28 K,
0.2C A ZE B a L V, iC R AR

S A R
LS .
After the battery has completed the standard 85%
Charge Retention charging process, let it stand for 28 days at
g . g gp .. y o = 85% of the
Capacity ambient temperature conditions of (25+2)°C. initial it
Discharge the battery with a current of 0.2C until initial capactly.
the discharge cut-off voltage V is reached, and
record the discharge capacity.
TEMBHR N (25£2) °CHIZAET, LRz
W7 S, & 0.5h, SRJ5 LLHL 0.2C
TERURCE B BRI R, TR A RS, THE
0.5h, FHHEAT N —DFBEEIEIS, HEIELLMN
UAIE 2 E<80%.
» _ T E>6000 I
B F Under the condition of ambient temperature
Cycle Life (25£2)°C, the battery is fully charged using the Number of cycles:

standard charging method, followed by a 0.5-hour
rest period. Then, it is discharged at a constant
current of 0.2C until the discharge cut-off voltage
is reached. After the discharge, a 0.5-hour rest
period is observed before starting the next charge
and discharge cycle. This process is repeated until
the rated capacity reaches or falls below 80% for
two consecutive cycles.

>6000 times
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3.3 L4 ffE/Safety Performance

1 H M52 I 5E bRtk
Item Test Method Criteria
M 7Eis H S, B AEIRE N 25°C+2°CH 24
N, R ithiR A B 250C+2°CH, 7EE 30min,
FEH AR R IE SO, JFRA OR 450 MR
BHJ9 80£20 ZERK, (FAMIHELAIRE REUNT | BIRRAERSE,
5+10%°C) %4 HELLL FPFHETY, Sclosib: ayi | K. i
WOIR P R S GBI 20%, byfsmt i) | AL 150°C
iR | 24H
The battery should
Ambient After fully charging the battery, place it in a not explode, catch
Temperature temperature-controlled environment at 25°C+2°C. fire, or exceed a
Extegnal Short Once the battery temperature reaches 25°C+2°C, let it maximum
freuit rest for 30 minutes. Then, connect the battery temperature of
terminals with a wire, ensuring that the total external 150°C.
resistance is 80£20 milliohms (with a wire resistance
temperature coefficient less than 5*10-3/°C). The
experiment will be terminated under the following
conditions: a) If the battery temperature drops by 20%
compared to the peak value, or b) If the short-circuit
time reaches 24 hours.
M 7 H S, B AR IR 55°C5°CHR A
N, R A B 55°C+5°CHY, fECE 30min,
FE ] S Rt IR R, JRRA DR 38 AMESER
BH 9 80+£20 =Wk, (LM HBHARIRE REUN T
5*10°%/°C) 4 tHIILA T WIFHETE, scaskil. a)d| N AERLE. A
MR FE N P BILL A NS 20%, b)REENAER] (&K SEiREA
FHRAME | 24H. i 150°C
Hggg;]pggzre After fully charging the battery, place it in a The battery should
Circuit temperature-controlled environment at 55°C+5°C. nqt explode, catch
Once the battery temperature reaches 55°C+5°C, let it| fire, or exceed a
rest for 30 minutes. Then, connect the battery maximum
terminals with a wire, ensuring that the total external temperature of
resistance is 80+20 milliohms (with a wire resistance 150°C.
temperature coefficient less than 5*10-3/°C). The
experiment will be terminated under the following
conditions: a) If the battery temperature drops by 20%
compared to the peak value, or b) If the short-circuit
time reaches 24 hours.
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e L, W FEh R T S0 T P4 22 )
b, T AR R 2 [ R e 22 L,
R @k, 24 B CAR = A5 i ml s 1k
e Q) FEIIERLE; D)HhTE SRRSO FFEinit
30min, FLIBARE K KRIBEIE.

AL IR A
Chr IRk
A0 B A
B

the voltage to 3.65V. Continue charging until the
voltage reaches its maximum value. The battery
should be continuously charged for 7 hours until the
temperature drops by 20% compared to the peak
value.

KRB Components of the

Fire Jetting After fully charging the battery, place it on a wire battery (excluding
mesh in the experimental fixture. Secure the sample dust-like substances)
battery to the wire mesh using a single metal wire, | OF Dattery products
Heat the battery using a flame. The heating process ;?:Z:Sr:?r:l?rinrer::}zf
can be stopped under the following three conditions: '
a) Battery explosion, b) Complete combustion of the
battery, or c) Continuous heating for 30 minutes
without the battery catching fire or exploding.
FARHS (NS R LK), 7E 25°C+2°C I35
T T UL 0.2CTERR L B 2 1L H K, AR FREE
WAL 3C. HUEA 3.65V, HZEHEIAF|HE A
R, HUBSF UM LAEI AN, B | e
For an individual cell (excluding the protection

Overcharging circuit), discharge it at a constant current of 0.2C to The battery
the termination voltage at a temperature of should not
25°C+2°C. Then, set the constant current to 3C and explode or catch
fire.

JINTESEE ek

Acceleration Shock

BT R e, [EfErmd &k, AT IERK
M SRS, FERAIN 3ms N, ST InEE
9 75gm, WEAE INIE Ry 150£25gm, ikifFS: 1]
9 6ms+1ms, Hh =ANHH B3 BT AR AT =
IR e

After fully charging the battery, fix it on an impact
table and perform a half-sine pulse shock test. Within
the first 3ms, the minimum average acceleration
should be 75gm, and the peak acceleration should be
150£25gm. The pulse duration should be 6ms+1ms.

Repeat the acceleration shock test three times in three
mutually perpendicular directions of the battery.

RIS ANEEE . A
R AR A
B, A
TRV,

The battery should
not explode, catch
fire, rupture,
smoke, leak liquid,
or release gas.
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Thermal Abuse

FEL VAPt FEL S L TR, TR DL (5°C+2°C)
/min FREZEFZE 130°C+2°CHAFRIE 30min.

After fully charging the battery, place it in a thermal
chamber and gradually raise the temperature to
130°C£2°C at a rate of (5°C£2°C)/min. Maintain the
temperature for 30 minutes.

RN ANERAE |
gk
The battery should

not explode or
catch fire.

IR A

Temperature Cycling

ML bR 78 L 7R LS, R BB ELAEIR N
(25+2)° CH A= FE A FEATUN R RR, (DFEFE 5
JRNTELE N 75°C2°CHISLIA - FF 6H;  (2)
W5 S T [ 9-40°C#2°CAR {45 6H: - (3) LA
b U FE R A 4 i (R AN I 30ming (4) H
SR 1-2, FEER10IK.

After fully charging the battery according to the
standard charging procedure, place the battery in a
temperature-controlled chamber at a temperature of
(2542)°C and perform the following steps: (1) Keep
the sample in an experimental chamber at a
temperature of 75°C+2°C for 6 hours, (2) Lower the
temperature of the chamber to -40°C£2°C and keep
it for 6 hours, (3) The transition time between
different temperatures should not exceed 30 minutes,
(4) Repeat steps 1-2 for a total of 10 cycles.

RS, A
WA BRI A
i K FIA 2R

The battery should
not leak, release
gas, explode, or

catch fire.

SR

Forced Discharge

FERERIR B N (2542)°C 44, sl 0.2CHEAT
A OEHE, ARJE PALCH) HL i Rt T I
] 78 L, SR 70 A 1) AN T-90min.

Under the condition of (25+2)°C ambient
temperature, discharge the battery at a rate of 0.2C
until it reaches the termination voltage. Then,
reverse charge the battery at a current of 1C,
ensuring that the charging time is not less than 90
minutes.

SRV SO &
AELE
The battery

should not catch
fire or explode.
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M FE LS, 4k LA K T R A L
n*6.0V/Bl 2 T LR (1 B i Rl (9 U
£, HAHL RS AT E R . X TR R
3 I S (R BRI S A, T | RN

. PR3 HL K P Hth 70 H 28 ORGP AR FL S BN ML A 1
HR e AN KA
Overvoltage Charging| After fully charging the battery, continue charging it at A

the maximum charging current until it reaches either
n*6.0V or the maximum permissible voltage (whichever The battery

is higher), and maintain that voltage for constant voltage | should not leak,
charging. For batteries without protection circuits or with release gas,
removed protection circuits, charge for 1 hour. For explode, or
batteries with protection circuits, charge until the catch fire.
protection circuit activates.

B e B, AR5 LALSAE I i 78t ARG
W (LSOMHTIER AR, W TRy s pem | IR, A
AT Y R R I S R RPRALE, X | R A
UR/ ) DR LB ) L 78 A DR AR L B & KA

Overcurrent Charging After discharging the battery, perform a constant The battery should

current charge at 1.5 times the overcurrent charging not leak, release gas,
. . . explode, or catch

protection current (1.5C). For batteries without fire.

protection circuits or with removed protection

circuits, charge until reaching the upper limit

voltage. For batteries with protection circuits, charge

until the protection circuit activates.

R TS RS, AR ORTSCH FRUE AR, X

5 BR ORI R B R ORI LR AR TR 2
(M*015)V, X 54 Ry gk i sz g | ISR, A

R EhE . S 10min, R4k b s | IR RIE. A

RIETH R KA
Under-voltage
Discharge After fully charging the battery, discharge it at a | 1he battery should

not leak, release gas,
explode, or catch
fire.

constant current equal to its maximum discharge
current. For batteries without protection circuits or
with removed protection circuits, discharge until
reaching (n*0.15)V. For batteries with protection
circuits, discharge until the protection circuit
activates. After the discharge, let the battery rest for
10 minutes and then continue with the standard full
charging procedure.
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NE=

Overload

R TSRS, SAELL 15 A5 S s A s iat
(L.5C)HEATIHI JHHL, X SREERIRY LR BRI
A ORGP LS ) R O R BORBUE A TR, XS E
DR L 1Y) FLIH 78 P 2R R AR LS B A

After fully charging the battery, perform a constant
current discharge at 1.5 times the overcurrent
discharge protection current (1.5C). For batteries
without protection circuits or with removed protection
circuits, discharge until reaching the discharge cutoff
voltage. For batteries with protection circuits,
discharge until the protection circuit activates.

AN . A
WA . R
R KA
The battery should

not leak, release gas,
explode, or catch fire
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3.4 FFIEIERNIE/Environmental Adaptability

iH N WARES FI5E bRtk
Item Test Method Critera

VT PRI R SE e il SR BR AR v, SRR AR IR R A
N E I FE L L BRI R PR, et | DOWTERIE,  HI
R | FEEASCR Y B BRI & 80°CHIY B KA, fRrith | NAVEKE. AR

High- RIMWEREE, REFTH. KHAAN R
temperature Cut off the power
usage Place the fully charged samples in a high-temperature supply, the
test chamber, setting the temperature in the chamber to battery should not

the upper limit for charging and discharging specified for explode, catch
the battery, as well as the maximum value within 80°C. fire, or leak.

After the surface temperature of the battery stabilizes,
keep it for 7 hours.

e S, BRI E I AL E e R REh A G
b, AAMfEEb B A, SR IS TR
g, FEUSTEFA A 15min A 7THz 94515
200Hz FFiR[E 2] 7THz. $RBHTFES BABTEE R 3 N
] CHA—ANJ7 LA S i TR SR BT T2 D
HAT, BWAJTIAE BRSO NEE 12 K, Rk
3l 3he XEF 0 N 7THz-18Hz {2 %F 9.8m/s?
AR IR, K PRIE AR EFE0.8mm (A7 1.6mm)
T AR I ik B 78.4mis? (B2 N 50HzZ). £
FF78.4m/s? FUEAR N TH RS H RS B 200Hz, 52

R AR, A

L KR
ey | RURERT I T KRR e

After the battery is fully charged, fix the battery or
battery pack on the vibration table without causing any
deformation. Use a sine wave for vibration and perform
logarithmic sweep frequency from 7Hz to 200Hz within
15 minutes and return to 7Hz. The vibration is conducted
in three directions perpendicular to each other (one of
which must be perpendicular to the plane where the
positive and negative terminals of the sample are
located), repeating the logarithmic sweep frequency
method 12 times in each direction. The vibration lasts for
3 hours. The logarithmic sweep frequency method is as
follows: from 7Hz to 18Hz, maintain a peak acceleration
of 9.8m/s2 while keeping the amplitude at 0.8mm
(displacement of 1.6mm) until the peak acceleration
reaches 78.4m/s? (at a frequency of approximately 50Hz).
Maintain the peak acceleration of 78.4m/s2 until the
frequency increases to 200Hz. After the experiment,
perform one charge-discharge cycle on the battery.

Vibration
The battery

should not leak,
rupture, catch
fire, or explode.
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RGN E, THE 1-4H FiEATI. K Hbes
HH /&1 2 1000mm A7 H 0% 21 E TR EEL AR
E, WNXVYS Z IERTTRESAT51A) AT E |
¥ 1 k. (1000mAh LL_EFE E 1000MM,
1000mAhLL R [#J1500MM) ANt A
[ HIBkT KA AR
Free Fall After the charging is completed, let the battery rest for 1- ¢
4 hours before conducting the test. Release the battery
sample freely from a height of 2000mm and let it fall No leakage. no
onto a concrete plate, performing one free fall in each of fire ang n o
the positive and negative directions of X, Y, and Z axes ex ,Iosion
(six directions in total). (For batteries with a capacity of P '
1000mAh or higher, the height of the free fall is
1000mm, while for batteries with a capacity below
1000mAh, the height is 1500mm).
VB 78 R ERARHE FS FELS R i i LA F, YL AN T
(25+2) °CHZHMY, HAMEMG, B H T, ANt
L WERIE /1 EAR R T 11.6kPa(iE LK 15240m) F-4# A B
R 45 6h. AR
Low Pressure . . . P
After rapid charging or standard charging, place the e
sample in a (25+2)°C vacuum chamber. Once the The battery
vacuum chamber is sealed, gradually reduce the internal | <nq.1d not leak
pressure to no higher than 11.6kPa (simulating an vent, rupture ’
altitude of 15240m) and keep it for 6 hours. catch fire. or
explode.
4 FEAH/Components
4.1 Ht/Battery Cells
I S WALz SHIARAE | me LF100LA
Manufacturer Hubei Eway Power Co., | Model
Ltd.
WER R 100Ah BUE B 3.2V
Rated Capacity Rated Voltage
PIBEL <0.5mQ For FPRALE 3.65V
Internal Resistance Charging Max
Voltage
Ei #11.98KG LA L P -
Weight Approximately 1.98 kg | Discharge Cut- '
off Voltage
14729 E ZEAL LLC
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4.1.1 EEiE:EE/Battery Performance

FFs i H BRER U WIRFS
Number Item Technical Requirements Test Method
HLJBARIE 78 HLJ, 46 .0.5h,
43 HLL0.5C (A) . 1C(A)iE
AT Z 2.5V, WA T
25°CHE I | Bt A A 1009 | bR SR
HLPERE A) 0.5C(A)>100% Ao
0
1 Discharge B) 1C(A)=98% After standard charging the
Performance | Discharge Capacity/Nominal battery, let it .Stand for-0.5
Rate at 25°C | Capacityx 100% hours, then discharge it to
A)0.5C(A)=100% 2.5V at_0.5C (A) and_ 1C (A)
B) IC( A)>9_8°/ respectively. If the discharge
=7en% capacity does not meet the
technical requirements, this
test can be repeated up to 3
times.
A) BitbRAE S LS, 12
55+2°CoHAT T 4K B 4h, LA
1.0C(A)B HL 2.5V
5 5 P B [ T e it VM | ' -
RRBRIER | ot aeirra 100y | D) SLIERARE, &
Eﬁll\iﬁ% A) 55°C 10C295% 2012 C/\ﬁﬁ:?:ﬂgj%ﬁh, J\
B) -20°C 1.0C>70% 1.0C(A)E HL ££2.0V
2 -
Discharge | Discharge Capacity/Nominal A) After sta}ndard charging the
Performance | Capacityx 100% battery, let it stand for 4 hours
at Different | A) 55°C 1.0C>95% at 55+2°C, then discharge it to
oC 1 0= 2.5V at 1.0C(A).
B) -20°C 1.0C>70%

Temperatures | B) N B) After standard charging the
battery, let it stand for 4 hours
at -20+2°C, then discharge it
to 2.0V at 1.0C(A).
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1) HOHRE RS, 25+2°C
THEE28K;

2) frf s W, s TE25°C
T LAO.SCHEI B L% 2.5V,
#1 & 30min; THEAEREF
2,
3) HHIEN{E25+2°C [ PL0.5C

JH AL 1EE 78 HEL %23.65V/0.05C
b, 7 & 30min;

4) HNE25 °C R LL0.5ClE
VB HL 2.5V, # E 30min.

R RIRE %,

25°CHHLR | AEREE: 5) -4 AR AR ATF
: ’

FEEOTRE | RAR R0y, | L3

ﬁ e VT ES

Vel BB TR >0 % 1) After standard charging,

3 Capacity the cell is kept at 25+2°C for
; ; - 28 days.
Retention Capacity Retention: .
and Remaining Capacity / 2) After storage, the cell is
Recovery Nominal Capacity > 95% discharged at a constant
Performance | Capacity Recovery: cuzrent of 0.5C to 2.5V at
at 25°C Recovered Capacity / 25°C, and then left for 30
Nominal Capacity > 97% minutes. Calculate the

capacity retention.

3) The cell is charged at a
constant current of 0.5C and
constant voltage of
3.65V/0.05C at 25+2°C, and
then left for 30 minutes.

4) The cell is discharged at a
constant current of 0.5C to
2.5V at 25°C, and then left for
30 minutes. Calculate the
capacity recovery.

5) Steps 3 and 4 of capacity
recovery can be repeated up to
3 times.
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(25+2)°C, Hijth7F200kgf ¥
H F: LLLOC(AYE FifEE 78
1 %23.65V, A1 L
0.05C(A), #i# & 30min, LA
1.0C(A)IEJLI L 22 2.5V, i
#30min, T N —IES R
25°CAii# % | >40007X @1.0C/1.0C ﬁiﬁﬁ?ﬁﬂﬁﬁ%ﬁ%o‘%
ﬁ—ﬁ o

25°C Cycle | >4000 cycles @1.0C/1.0C At (25+2)°C, the battery is
Life placed under a 200kgf fixture:
charged at a constant current
and voltage of 1.0C(A) to
3.65V, with the current cutoff
at 0.05C(A), left for 30
minutes, discharged at a
constant current of 1.0C(A) to
2.5V, left for 30 minutes, and
then proceeds to the next cycle
until the capacity decay reaches
80% of the nominal capacity.

(35+2)°C, Hiith7£200kgfIe H
N BLLOC(A)TE L E = 7t H
£3.65V, #1EHLIf0.05C(A),
fi& # 30min, LL1.OC(A)TER
TCHL 32 2.5V, 36 B 30min, F
BEAT N 1B, BRI
35°CHi#f % | >2800/% @ 1.0C/1.0C NBRFRAY L 180%1E
P
5 v At (35+2)°C, the battery is
35°C Cycle | >2800 cycles @ 1.0C/1.0C placed under a 200kgf fixture:
Life charged at a constant current
and voltage of 1.0C(A) to
3.65V, with the current cutoff
at 0.05C(A), left for 30
minutes, discharged at a
constant current of 1.0C(A) to
2.5V, left for 30 minutes, and
then proceeds to the next
cycle until the capacity decay
reaches 80% of the nominal
capacity.
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(45+2)°C, Hijth7E200kgfF B
T LLLOC(A)E I IE TS &
3.65V, #ik HLi7E0.05C(A),
B 30min, LAL.OC(A)HE
2.5V, {8 E30min, FEHT R
—EI, B R IERCIPIRE
45°CHiE#A 75 | >1800/K @ 1.0C/1.0C H180%.L .

pras
a At (45+2)°C, the battery is
45°C Cycle | >1800 cycles @ 1.0C/1.0C placed under a 200kgf fixture:

Life charged at a constant current

and voltage of 1.0C(A) to
3.65V, with the current cutoff at
0.05C(A), left for 30 minutes,
discharged at a constant current
of 1.0C(A) to 2.5V, left for 30
minutes, and then proceeds to
the next cycle until the capacity
decay reaches 80% of the
nominal capacity.

Frtn L | ARSI E<T0% F S R, S A a2

H 1E R B 7 4 1A FH P
Capacity/Nominal Capacity
End-of-life | <70% During battery usage, the
Management battery should be discontinued if
it exceeds the end-of-life
termination criteria.

18/29 E ZEAL LLC



“zzeal

E ZEAL LLC
info@ezealco. com

4.1.2 ZEekRe/Safety Performance

Frs i H BORER M52
Number Item Technical Reguirements Test Method
1 i ABIE. Ak
Over-discharge No explosion, no ignition
2 A ANESE. Ak
Over-discharge No explosion, no ignition
= NJFESY N /
: Shoffcﬁﬁcuit No igyg‘ s %% GBIT 36276-2018
plosion, no ignition o o
4 PRV RIRIE. ARk <<%ﬁ{l%ﬁbﬁﬁ%¥%%%
Falling No explosion, no ignition LY
5 Ik ARIE. Ak
Heating No explosion, no ignition Refer?lnt_:e:_GBF_I' 36276- .
6 IR TARHE. Ak 2018 Iflthlum-lon Batteries
. . N for Stationary Energy
Compression No explosion, no ignition Storage”
7 IKAUE ABIE. Al
Low Pressure No explosion, no ignition, no
leakage
8 AR AEENE. Ak
Thermal Runway No explosion, no ignition

4.2 1738 ZF/Protection Board Parameters

4.2.1 BHSZH/Electrical Parameters

4210 SEH A ETD R 25=2°C AR R E 65+/-20%07% FI#HT - )
4 2 1 Electrical Parameters (Testing should ke conducted indoors at a temperature of
2522°C and relative humidity of 63+/-20%.
; s
ﬂ]‘ﬁ XhiﬂﬁETEST Item . . %fﬂ
Function Specification Specification Unit
g fE| BEE| &AE
Min | pepieg| Max
Value
T{EERE [ T Voltage 8.3 13 v
Operating Voltage Range
. FRHEH, A Charging 200 A
IﬂE FL Cun'entm -
Operating Current TR i Discharging 200 A
Current
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Fred, (74P

Charging
Protection

FrHE, 23 [ (CC-CV)

Charzer Voltaze

R IR E

Owvercharging
Protection Voltase

3.700

3.5300 v

475 {RIP AL AR ]
Owercharging
Protection Delay
Time

2000 m3

HRFPIEERE
Overcharging
Protection Eecovery
Voltage

3.450

3.630 v

TI#IThE:
Balancing
Function

518 H S E
Balancing Activation
Voltage

3.400

3.500

3.600 v

143187, 5% Balancing
Current

120

160 mA

ERERIS
Discharging
Protection

THRRIPE, E
Ouerdizcharzing
Protection Voltaze

2.100

2200

2.300 v

TR {R4P LR ]
Querdischargine,
Protection Delay
Time

4000

5000

6000 m3

TERHRPIEBRE
Coerdischarzing

Protection Eecovery
Voltage

2.600

2.700

2800 v

IHRRIP R EE
Coerdischareing

Protection Eecovery
Condition

TR,

Charging

20/29
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REIERFIFERE]| 300 500 A
Charging Overcurrent
Protection Current

| Value
FEERF PR 500 1000 1500 mS
Charging Overcurrent
Protection Delay
FRIHRIPRER HfH 7aE25
{#Charging Disconnect Charger
Overcurrent Protection
Recovery Condition
RUERIEA LRIPERSE | 700 900 A

uiEsEsis {BDischarging

Overcurrent Overcurrent 1

Protection Protection Current
Value
RUEEIEE 1{R4PEE | 100 200 300 mS
Discharging
Overcurrent 1

| Protection Delay
RUEE R 2{R4PER IR | 1400 1800 A
{EDischarging
Overcurrent 2
Protection Current

| Value
HiER I 2{R PR 10 20 30 m$
Discharging
Overcurrent 2
Protection Delay

eI R P I E R A $050E FRER,

{4Discharging Disconnect Load or Chargi
Overcurrent Protectionl Heonn oad or Charging

Recoverv Condition
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BT 7P

Short Circuit Protection

R 1P, FEShort
Circuit Protection
Current

2000 3500

A

BB RIFEEIRA 8
Short Circuit
Protection Delav
Time

100 400

11 B Short
Circuit Protection
Becovery

B F S

Dhsconnect Load

mE RPN

Temperature Protection

{Built-in)

FESmiFP
Charging
Overtemperature
Protection

[wn]
n

20 a5

’C

FRE S 1R $PEERY
Charging
Overtemperature
Protection Releass

50 65 30

°’C

R S 17 1P
Dizcharging
Overtemperaturs
Protection

20

°’C

iR S TR iFAERY
Discharging
Owertemperature
Protection Releass

20

C

]z}

Internal E.esiztance

FirER, (G 1 PR
Discharge Circut
Besistance

10 20

BEFH

Self-Consumption

T {E4&, Operating
Mode

30

Lh
=]

iy

TiEmE
Operating Temperature

FETERE
Normal Operating
Fange

C

TFiEmE

Storage Temperaturs

EE T 00%
Humidity less than
%%

A0 8

L

°’C

121P4 R =
Protection Board
Dimenzion

R B
Length*width®height

(1602)%(105+2%(20+2)
TERREE
(1602)*(10522)%(20£2)

Excluding copper strip length

22129

E ZEAL LLC



E ZEAL LLC

“z7eal

422 R IHEETEEA/Explanation of Protection Functions

REAR O VAR FE FIRES T, AW T, AR B I 2R R — T i O SR T R E, R
BRSLENTF G T, 2 [k B 78 R GE I LUS, IRIPIROC T 78 FEMOS & 7t Ak L, U ANRE 78 HEL .

Overcharge Protection: When the battery is in the charging state and the voltage continues to rise, if the
protection board detects that the voltage of any cell is higher than the overcharge protection value, the protection
board immediately starts timing. When the time reaches the overcharge protection delay, the protection board shuts
down the charging MOS tube, and charging stops, and charging cannot be carried out at this time.

ORI DRAPAR I FE CR AP LA, PRV B B TR RS R, R R, 2 R DU 2
— I i SRR T SRR E R, TRy H A5 5 TR FRHMOS &, JER e DLFRH

Overcharge Protection Recovery: After overvoltage protection appears on the protection board, the battery
voltage decreases under idle or discharge conditions. When the protection board detects that each cell’s voltage is
lower than the overcharge protection recovery voltage, the protection board outputs a signal to turn on the charging
MOS tube, and charging can be carried out at this time.

REALRS: H AR BCARES T, HUE AN AR, 2 DR ks I SR AR — 3 WO AR T i AR L, (-9
WROLRITT AR TS, I TA) ik B PR AP e i DU, ORI B 455 KW ECE MOS & TSRk L, S 330 e FeL i T
E, BEI AN BRI L o

Over-discharge Protection: When the battery is in the discharge state and the voltage continues to drop, if the
protection board detects that the voltage of any cell is lower than the over-discharge protection value, the protection
board immediately starts timing. When the time reaches the over-discharge protection delay, the protection board
outputs a signal to shut down the discharge MOS tube, discharge stops, the load lock circuit works, and discharge
cannot be carried out at this time.

RETRARAP VAL s PR B TR R 4P DA, R i B B 78 RS TS, R Tt R AT b, 24 ERAP AR A
FHEE— i SR TSR RS R, e BT AR EE R, R HE T, JTRBEMOS &, it
I ] DU

Over-discharge Protection Recovery: After over-discharge protection appears on the protection board, the
battery voltage continuously rises under idle or charging conditions. When the protection board detects that each cell's
voltage is higher than the over-discharge protection recovery voltage, then disconnect the load or charge, the
protection board outputs a signal to turn on the discharge MOS tube, and discharging can be carried out at this time.

REVORA: R E R B B TECRIRAS T AR SRR IR, 2 DR AP ASCAS ) 81 R A IA B3 37T O SIS ORAP R
TEAATH, 24 [al#E v L R R I 1) A B AR (3B N A5, ORAP AR H 45 5 Wi FEMOS 48, $h 808 e HiL %
TAE, BERFANRETH o

Overcurrent Protection: When the battery is idle or in a discharge state and the current suddenly increases,
when the protection board detects that the current reaches the overcurrent protection value, the protection board starts
timing. When the current in the circuit continues for a time reaching the overcurrent protection delay, the protection
board outputs a signal to shut down the discharge MOS tube, the load lock circuit works, and discharge cannot be
carried out at this time.

RERARAP UL AR BRI AR 3 LS, TR MOS &4 G T, 81358 FLIR AR D90, Ik IR BT T 47 8 e
HRFH, RS, TR R MOS & I AT BATSCH

Overcurrent Protection Recovery: After the discharge overcurrent protection appears on the protection board,
the discharge MOS tube is shut off and the current in the circuit becomes 0. Then disconnect the load or charge, the
protection board outputs a signal, turns on the discharge MOS tube, and discharging can be carried out at this time.
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423 g =1EfR/Explanation of Numbering

JBD - ZP04S008 - L4S — 200A — 200A -B - S
(1) 2) G @& 6 60

(1) FEEH PR RA R #R IBD

(2) AP ELS: ZP04S008 , STHFAH R .

(3) LASEPULICIERE A B B 25 7Y i it 4 LR PR

(4) HORFEHL AT WS I FIR, P RE I RO R R AR
(5) T RO FELE, G SR I L, TT REIE AR AR K AR
(6) ¥ ThRebrE.

(7) SCREERELORYT, 5 im S FRAd Bk

(1) Jia Bai Da Electronics Technology Co., Ltd. is abbreviated as JBD
(2) Our protection board model: ZP04S008, supports 4-string protection board.
(3) L4S indicates that the sample sent this time is a 4-string protection board for lithium iron phosphate type

batteries.

(4) Maximum charging current. If this current is exceeded, it may cause permanent damage to the protection
board.

(5) Maximum discharge current. If this current is exceeded, it may cause permanent damage to the protection
board.

(6) Equalization function mark.
(7) Supports series protection, up to 4 groups in series.

St wWCEI R TR S, SRR e Ak, AR R IS St AR E A UG 35, JR I R - 1a]
fezkm], ] S m MBS ainitE.

After you receive the specification and the samples, and complete the verification testing, if you need
subsequent batches, please sign this specification and return it to us. We will provide you with batches according to the
parameters of this specification.

SRR A 52 T 2R SET S IE HL T RHECA PR 7] (JE S RIFR B AR 51 2 RIS AL I v 2K, it If
HE R A E B RGN DIRE. RS WS B ORE R e 7%, S5 A m BV R it
AR AR I A Je ot w] A R, RTINS 2: T 258 =75, HIRFIIA X AR 5 ) 2 iR AL o

This specification defines the functions, electrical parameters, mechanical parameters, and packaging
transportation and installation methods of the lithium battery management system designed and manufactured by
Dongguan Jiabaida Electronic Technology Co., Ltd. (hereinafter referred to as "our company") according to the design
requirements provided by your company. Upon your company's confirmation, this specification is only for internal use
by our company and your company, and must not be given to a third party without our company's permission.
Furthermore, our company has the final right to interpret this specification.
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B3, . BHi/Packaging, Storage, and Transportation

5.1 % /Packaging

1)

2)

1)

2)

AT AL A R B N E T Bl BT e A A

Packaging boxes containing battery products should be placed in dry, dust-proof, and moisture-proof packaging
boxes.

Packaging diagram
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5.2 fiffF/Storage

1) FEENAFRAE TR, WX, JRRERT, FHEN, AN SIS EGRAY) AR, R
ez G, FEHTIAS /N T 100mm.

2) FREMNEEEGZBIE B, BAIE (ERIRES) ARDT 2m.

3)  FEEARENE SN, AR AT AL o R

4) bR AR AR AT ALY 30%~50% FPIRAS N LASIASGIRE A 5°C~35°CII %614, #EAT A7 Ak Bz Hi.

1) The product should be stored indoors in a dry, well-ventilated area that is protected from rain and snow. It should
not be stored together with reactive chemicals or dusty materials. The product should be properly placed on a pad or
raised surface, with a distance of at least 2700mm from the ground.

2) The product should be protected from direct sunlight and kept at least 2 meters away from heat sources such as
heating equipment.

3) The product should not be inverted or placed horizontally, and it should be protected from any mechanical shocks or
heavy pressure.

4) Batteries or battery packs should be stored or transported in a state of charge not exceeding 30% to 50% and under

ambient temperatures of 5°C to 35°C.
5.3 i&%i/Transportation

1) fEizfd e, PR AR B RIZIH UMy, B, WAk, AR E.
2) AERCENRIRETR, PURRBCRTSL URIES, #R, #Ek.

1) During transportation, the product should not be subjected to severe mechanical shocks, prolonged exposure to
sunlight, or rain. It should not be inverted.

2) During loading and unloading, the product should be handled with care to prevent dropping, rolling, or excessive
pressure.
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6 Buf R~ A& OUEA/Product Dimensions and Interface Description

B RS LA50*WA39*H155, il mm, HAfH4E: M6 5, ik, B

Product dimensions: L450*W439*H155 (in millimeters). Input/output interface: M8 screw, orange positive, black
negative.

7 RS ERZED/Instructions and Precautions

7.1 18 J8H/Instructions

1) R HIBHT, 15 4B RS U B A IR T AR IR

2) EEIERM . EANE A . IR -20~+35C, MIXHEE: 55£20%.

3) TEMFAIEREH, MIZEAIR. mE, ) LEDUE . U)Z0ERIT M. At R A A ECE R s
FEHL. ANER I BHE R A A B 24h.

4) VI rmiiE A AR, U170 3 OPFR2E R, Wik iz, DAk EfaR .

5) KR, 15K HEMAE e . ihHh T RS . WA SHEMEEER, D sEE
Pefph i, iR IRIR . K HI R LR B T AL

6) JRFFHhIE LA A, ANEEN K SR

1) Before using the battery, please read the user manual and check the surface markings of the battery.

2) Please use the battery in normal indoor environments. Temperature: -20 to +35°C, relative humidity: 55+20%.

3) During use, keep the battery away from heat sources and high voltage, and prevent children from playing
with the battery. Do not drop or strike the battery. Only use the provided charger to charge the battery.

Do not charge the battery in the charger for more than 24 hours.

4) Do not short-circuit the positive and negative terminals of the battery, and do not disassemble the battery by yourself
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5)

6)

or let the battery get wet to avoid potential hazards.

When not in use for a long time, store the battery in a good condition. Keep the battery in a partially charged state.
Wrap the battery with non-conductive material to prevent direct contact with metal, which may damage the
battery. Store the battery in a cool and dry place.

Dispose of the battery properly and safely. Do not throw it into fire or liquid.

7.2 YEREZETi/Precautions

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)

12)

1)

2)

3)

4)
5)

6)

7)
8)

A ZAEGR OGRS T s, DA, 8. BMl. 2DREGribrtae T, b
PR BT DR A PR P DL G & AR M LR R A . ANEAE P AR B AL T Y i, RO R R LA 5
BURGR 0, T BRI TAEAIER, I ARIE. BB JOR .

HEF R e IR VE 2 0-45°C o (R H LV A A Fh 78 AT P e R I PE RE R B DD A7 o
FEAS P L Z BT, VR A4 Bl A5 P T 2 A i I B

B TS A AHERE A 78 T 3, AEHER PRS2 P N an it e el

TR A AT A, A A AN B B R RS AN IE B G, ASi] RS Hith,  S2KE LR ]
HER.

JUEALHI AT, RS2 SCRHE T, FREAE A a2 B 2 T 1R

FLH N E A% B AN REAS R ROAE B MIRE G £ BE0KE it N TR FEL BRI L B

AR B R ERA e b B R MR VAL, T TS /K, DL ARG BB IR AN T

Ve SIS TR B B T IDRER k. DA 5 e S 5 B B e IR I R 19 29

RAMZBW)  ZHiE+=AA. H2, BT ARE F EE RIA A KA ST
fo ST

ARARR R T AR B %, TG S AN BT IR ThRERI SE B k. /D NAZ A A . PR TR
HLLRFBR L i AL

Please avoid using the battery in environments with strong sunlight to prevent overheating, deformation, and
smoking. This can cause a decrease in performance and shorten the battery's lifespan.

Batteries with built-in protection circuits can prevent various unexpected incidents. Do not use the battery in
places where static electricity is generated, as high-voltage static electricity can damage the protection
circuit, resulting in abnormal battery operation, overheating, deformation, smoking, or even fire.

The recommended charging temperature range is 0-45°C. Charging the battery in environments outside this
range may cause a decrease in performance and shorten its lifespan.

Before using the battery, please read the user manual carefully and refer to it whenever necessary.

Please use a dedicated charger and follow the recommended charging method to charge the battery in the
recommended environmental conditions.

If you find any abnormalities such as dirtiness or unusual odor when using the battery for the first time, do not
continue using it and return the battery to the retailer.

Children should be guided by parents and supervised during battery usage to ensure proper handling.

Keep the battery in a place inaccessible to children. Avoid children removing the battery from the charger and

playing with it.
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9) If skin or clothing comes into contact with battery leakage, rinse with water to prevent discomfort.

10) Please pay attention to the contact information of the retailer when purchasing the battery, so that you can contact

them for consultation when needed.
11) The warranty period is twelve months from the date of purchase. However, if the battery is improperly used
rather than having a quality issue, the manufacturer will not provide free replacement even within the

warranty period.

12) If using the battery for other devices, discuss with the supplier regarding the adequacy of protection functions.
At least consult about high current, fast charging, and special application issues related to the battery.

7.3 %45 /Warning

1) ATSHERBE—RE IR, SUSBEOYAIEE 7S B maiAA. Bf. P
1A o

2) CRHMETZEARSRIMIT, DO % R e b, GRAE 1, ORI L e AR .

3) USRI IR e N AR R TR L8R AE T L, A IR TR . ANIE S RS A P RE 2 Mo it A 34
B AT B -

4)  ANFE TR AR S G, BRI R R i A A B AR B

5) MRAVKILAEMIRE (AT, NMibEEE K. S, BRI E K BRRIERETEE
(738

6) RINABLRILA Ak, AT, ARG, NikRWEIT TR R AR . A ER R R
KA B AR B .

1) Do not mix the battery with other types of primary or secondary batteries. Improper charging or discharging can
cause the battery to overheat, smoke, deform, or ignite.

2) Keep the battery out of reach of children to prevent them from biting or swallowing the battery. If a battery is
swallowed, seek medical attention immediately.

3) If the charger continues to charge for an unusually long time beyond the normal charging duration, stop
charging. Abnormal charging can cause the battery to overheat, smoke, deform, or ignite.

4) Do not place the battery in a microwave or other pressurized containers as sudden heating or structural damage can
cause the battery to overheat, smoke, deform, or ignite.

5) If battery leakage is detected (or if there is an unusual odor), keep the battery away from any sources of fire.
Leaking electrolyte can ignite and pose additional hazards.

6) If the battery shows any signs of an unusual odor, deformation, discoloration, or distortion, remove the battery
from the device or charger and discontinue its use. Using an abnormal battery can result in overheating,
smoking, deformation, or combustion.
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