LISHENE X |
y%!%:lof 16 Fz ntlg] ﬁﬁ%ﬂ% WA 1

R L B A R 2 ] 3:

N

FEmAE

$BEFEh - Bt LP44147272-130Ah

KRBT e 4 B BR A F]

www.lishen.com.cn

- Lishen Confidential Proprietary and not be reproduced without written permission from Tianjin Lishen Battery Joint-Stock Co., Ltd -



i Gt
LISHENE X |
y%!%:zof 16 Fz ntlg] ﬁﬁ%ﬂ% WA 1

R L B A R 2 ] 3:

1 EHTEE
AR AT T i (] LP44147272-130Ah 4§ 11t
2 ERIER
2.1 FF 5 B
Ca——3h RAE A RL(A + h).
ls—3h ZJ i i, HEEET Co/3(A).
AR 315(A)=130A.

2.2 %P R R bR

#1
FEHET ks B
1 bR T S
2 Hi 2 , LP44147272
3 PRFRAS Y iii@?;%NMhAm%)
4 FRFRELIE e s
5 Bt e [ <10mo
6 B ) & 3425+100g
7 |emmaE ML (CO/CV)
(N L | LA
N THE ML | 3.65V
B ) B HIE | 6.5A
8 %j3§£%% 313 (GELD 615(10s)
FEHLEOE LS 3.65V
9 LN G, HELLIRH(CC)
B | 13A
HubH & | 2.0V
10 F RO HL IR 6l3 (ELE) 1215(30s)
11 TG 7 i FE>80% FRARAH@2000 {RAFH
12 K TAEEH
FEHL | 0C ~45T

- Lishen Confidential Proprietary and not be reproduced without written permission from Tianjin Lishen Battery Joint-Stock Co., Ltd -



’) LISHEN N ‘ |
y%fgaofle PE i RR A 1

R L B A B 23 ] 3:

JH | -20°C ~60°C

13 AR T AEVE
#5% | a0
—
15C ~35C
14 AR

1 ™MH | -40°C~45C
6 ™MH | -20C ~35°C
*H A T 35%SOC B [ A 3.275V~3.305V JRA FRAE

3 AMRAIRA
AR WK 1.

4 PRE

4.1 MAF

HEGE— H AT IR, DR A A 24 76 i F R O A2 SEZIG RN 20 AE BRUETR
B (25+2) C MArUEIRE (65+£20) %4/ Filkdr.

4.2 W E B
a) AR¥FU M FH>1000 9,V
b) Wik RR 1% 29 0.02 mm
c) WRH*E 7E AC 1kHz A Rl &

4.3 PRk R Hoy e
4.3.1 78 HL =X

TERBERE (2522) C4&AMF R, KA WERFELE A HEAER AL 1s(A), 15
JEHLE A 3.65V, FEEHIEIFEH i b 2] 6.5A RInJ 2 b7, HE 1 /M,

4.3.2 AT H A brAE

FLARDAI H KAt I 2.

*®2
5 i H TR btk
CAR A1 VING N I E 1D @52 7 YN P bl O NS i

- Lishen Confidential Proprietary and not be reproduced without written permission from Tianjin Lishen Battery Joint-Stock Co., Ltd -




\) Lisy:enmm

L

N A 1
T hg:40f 16 le%%m%:ﬁ
F R 43 A PR )
2 | EHm R 3425+100g
3| TFEHIEY | #4301 e /NP e >3.35V
vy | AL LB % A0 GG GRS
NN
4 - 2.0V, HgE., FREAAL 500 I 1 UIEHE | Ls(A) PR AR =
g
. BAATRIM, I,
3 I(A)BUA | 1% 431 AJE, 1 /MNANBOLEBRBR LR, SR . o
5 ‘ o o 3la(A) A F=90% bR PR 75
H WA 3l3(A), il I TR E A
¥ 431 G, LL LI(A) A B B4 R 2.0V, i
KT e . . 313(A) (E4D);
6 ‘ FLsRAE. B 3n(n AHEEO)FF 1(A) 7S 5 3.65V, LA
LI - i 613(A)(10s);
3.65V fiH k704 6.5A k. |
¥ 431 G, LL LI(A) A B 4 B 2.0V, , ‘
SN GO R LT eI (A) (),
7 ‘ FEd . PLLs(A) 7R, BL3n(n AHEEE)RT 1(A) 5
IV 1213(A)(30s);
2V,
X FoHL: 431 7%H . e
78 JHCHL O B | o v/ o Tl 42 2 >80% b PR 75
8 JECHL: LIg(A) HL Y TH R, 80%DOL . £ 25 WM |
el AY N B A 77 r>2000 YK
100%DOD, {78/ 2000 (XL . sk A .
F: 431 SR, EIRBIIRE (2522) TR N IF A E 30
fif FLLRFE Ko FREL L5(A) R BB B 2 R HUE 2.0V, N .
9 \ 7 7)), .. ‘ P E90% bR PR A
fieJ1¥c 431 G, fEIRE (60+2) “CIERRATTIRE 7 K,
ARG L Llg(AY BB it i % 2.0V, JfHid P A=,
N 431 5, (Bl (60x2) CHIEEA T BCE 5h, 2K | -

10 | miEtERE , A\ | o PE>95% bR FR 2 B
Ji U LA GRS B AR 2.0V, Hid R E.

: 1% 431 WS, (RS (-2022) CIOMRIEANTSCE 20h, | o

11 | fRiikRe \_ o o >S5SV R &
RREL (AR TERUR 2 2.0V, JFid R &R,

H FBIB AR AT far WL LR HF AR D0 350 57 AR IS 23 i A

12| #EMEY . : K H< 300 mg
0.001g M HLF R PRI, T R,

B F 4.3.1 LT, KR A RURE ) PR BN R R \

13 | HEEE ke i i N B _ ML ANED K, AN
P Yl 28 2 4% L BEL/IN T SmQ (K405 HiL % 46 44 10min
431 L E, FEA AR R T R HA, L

i ‘ ANV R \

14 | T RlEk ‘ i i o HLI AN K, ANEEKE
PL 3la(A) FL i 7o L, B Hth s ek B BV BN R A #
90min(FLH— NG Sk B RIS 11058

o F: 431 oG, 78 (25%2) CRLL Us(A)HFBOE, BHE | AR A, REE

15 | i isatE %

it R IA B OV &5l o

I

- Lishen Confidential Proprietary and not be reproduced without written permission from Tianjin Lishen Battery Joint-Stock Co., Ltd -




() usiienmm

N A 1
T hY:50f 16 le%%m%:ﬁ
DRHEE e I A B 23 =) H
P A PR I FE R N IR A T, ST, A EIR
FE oA, WAL E A et C 5L R T
16 | #AH I % _ o _ Rt K, ANRIE
5C+2°C/min), FHiRiA%E R FF 120min J5 450K
XK
¥ 431 7 JE, KA AR N )Usf R,
17 | EFHNEAK o | o3mm~@8mm I Fim A Er LL 10mm/s~40mm/s IR, | A K, ANELE
M BT HEt AR 2 107 1) S NS B AE it )
1% 4.3.1 w5, FEETEEMARAL 7 17455 s it 22 H gt H i
18 | FrH il % Rt K, ANERIE
4 0V,
#5431 78M)5, f£ (25£2) CF, M 15m mEabH gk | AR, AEAE
19 | Bk % . Dy oy
W 2 JEE N 20mm I REAHAR I, RN — IR, _ _/ij‘{;%#ﬁz
5 ERFM
5.1 7o

a) AR T, s HUE A T 3.65V.
b) ARSI TE

) FEimfE R Il 15°C-35°C, AERICT 15 CHLE MKW E L

5.2 JHHL
a) AR

b)Y HL AT 2.8 Vo

) FBLF R YR A 15°C-35°C, ANEAERE T 35°Cim g NI

5.3 R HL RV IUE AR B )L (R T

5.4 fiff7 KA

RINAAE (LA D SO b ECE T30 . BT 65%RH . i E-40°C-45°C fFALE

I 35%S0C K&

WA (6 AN TN SR Al e T W AR T 65%RH. il 5£-20°C-35°C Hy I

I 35%SOC IR
HLAE G AP R R R R, ORFr b G 1) B i B IRES .

6 B

- Lishen Confidential Proprietary and not be reproduced without written permission from Tianjin Lishen Battery Joint-Stock Co., Ltd -




v B4
LIS/ /EN I X |
%GM 16 Fz ntlg] ﬁﬁ%ﬂ% WA 1

R L B A R 2 ] 3:

6.1 JUARINFA R s JARNCE . PRI IXERAT O ARR SR, AR T R A kL kA
T RIE.

6.2 F%‘%%K%EE&*&%&%%&&%?@Eﬁz%&ﬁﬁﬁﬁ%ﬁ@i&ﬁo

6.3 S AR HL It IE SONRE ] < At S R HHEAE i, IXRPR S BB AR, T RET i
HL i K L SR

6.4 AR IE ST IR AL o
6.5 MHERF LR NI K EUK T, s R
6.6 AL HLR R ST LA

6.7 MUK LA B, AT 2RI (U A ok BB
WAL KA.

6.8 AR S b R AR BT kTR R IR A S e ) )
6.9 7 I P AR 25 ity ) Ah 5 B PR il 5 A e A S T O
6.10 FHIBHAT RN R A I 15 N-m.

7 JRELRIE

PV LE WA P T4 A R BT e o, B PR B e, ) R T R [,
FESCHIRR P, SR AR Lt e i U T 7 PR 3 B R v R ) A, A m AN o Bl o
.

U i EORE ALOA R RO Z AN 4 R BN T, T 55 B 0 1 2 R AH OGS L
FEZSCAF BRI AME Iz Bt P AR A S, A R AR 5

X R S R, A, e AR T A A A AR DA

H B IR 2 A L R R R A AN R LSS AN R PR AUE PR Vi B 2 471

8 IZHy

sk R B R RI RS ey FIWRGE, A e AL TR e R

- Lishen Confidential Proprietary and not be reproduced without written permission from Tianjin Lishen Battery Joint-Stock Co., Ltd -



=8

¥ 2%
LISHENE X |
'Tluﬁ%ﬁof 16 Pz b EAR 3D fk: 1

RHESy e B A B 2 ) I 34:

$29+0.1 HEFER) 147.440.5
91405
929 (EHHME) 12.54+0.1 MS B AL
il R
% @ é&@ KEF1150

&

5

-

(]

-+

=
Z‘@/

S
H
o ’“J 44.440.5
= o = L
|
|
S |
H L 144, 4t3 (max)
|

259. 4

44,4+0.5

e B RS RS EEE E R

K1 HishE

- Lishen Confidential Proprietary and not be reproduced without written permission from Tianjin Lishen Battery Joint-Stock Co., Ltd -



Product Snecificationconribentia
u LIS//ENE Rev: 1

Page:8of 16
Tianjin Lishen Battery Joint-Stock Co.,LtdDate:20170217

xXiz

Product Specification

Lithium-ion Power Cell of LP44147272-130An

Tianjin Lishen Battery Joint-Stock Co.,Ltd

www.lishen.com.cn
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1. Scope
The product specification describes t

to be supplied to the customer by Tianjin LISRer

of the Prismatic Lithium lon Power Cell

attery Joint-Stock Co.,Ltd.. Should there be any

additional information required by the customer, customer are advised to contact Tianjin Lishen

Battery Joint-Stock Co.,Ltd .
2. General Specifications
2.1 Abbreviation Definitions

Cs

I3

three-hour discharge.
|3 = C3 (Ah) / 3h

In below specification 3 I3 (A)=130A.

the rated capacity (in ampere-hours) of the cell for a three-hour discharge.

a current corresponding to the manufacturer’s rated capacity (in ampere-hours) for a

2.2 Specification
Item ‘Spec?ﬂ;tion__
1 | Cell Type ! :_'t_h_u*n -icn_power cell
2 | Cell Model | Lpatiarzr2
3 Nominal Capacitys _1_1:;6;.?:(Min capacity:125Ah, Discharge at 115A)
4 | Nominal Voltage s ) = 3.2v
5 | AC-impedancevk % <1.0mQ
6 | Weight 342541009
7 | Standard Charge _iq'et;od Constant Current and Constant Voltage (CC/CV)
N / Current | 113 A
\oltage | 3.65V
End Current | 6.5A
8 Maximum Charge Current 313 (Continuous) 613(10s)
Charging Voltage 3.65V
9 | Standard Discharge Constant Current (CC)
Current | 113 A
End Voltage | 2.0V
10 | Maximum Discharge Current 613 (Continuous) 1215(30s)
11 | Cycle Life Capacity>80% Nominal Capacity @2000th cycles
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12 | Max Operating TemperatureRange
Char &ﬂslc
Discharge | -20°C ~60°C
13 | OptimalOperating TemperatureRange
Charge | 15°C ~35C
Discharge | 15°C ~35C
14 | Storage Temperature

1 month | -40°C~ 45C

6 months | -20°C ~ 35°C

*Cells should be stored at 35%SOC or the voltage is between 3.275V and 3.305V'

3. Appearance and Dimension

There shall be no such defect as deep scratch, flaw, crack, rusi, leakage, which may adversely

affect commercial value of the cell.Dimension refer to the attached drawing 1.
4. Characteristics
4.1 Test Condition

Cells should be tested within a rnonth after purchase and the charge-discharge times
of the test cells should be less than 5.Uniess ncted otherwise, all tests are to be conducted at

standard temperature which is{25+:2)°C and standard humidity which is (65 2)%.
4.2 Test Equipment
1) Voltmeter
Inner impedance™ 1900Q per volt.
2) Slide caliper
The slide caliper should have a scale of 0.02mm.
3)Impedance meter
The impedance meter should be operated at AC 1kHz.
4.3 Test Process and Specification
4.3.1Charge method:

Cells are charged with Constant Current and Constant Voltage (CC/CV) method at the
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environmenttemperature of (25+2)°C.The

3.65V, Charge shall be terminated when thg

for 1h.

4.3.2 Test Item and Specification

Test Item and Specification Should refer to table 2.

ent is 113 CA) and the constant voltage is

@nt has tapered to 0.15 I3A, then store cells

Number | Item Test profile Specification
No deep scratch, No leakage,
1 Appearance and Dimension | Look and test with slide caliper dimension should refer to the
| attached drawing 1
2 Weight Electronic Scale 3425+100g
o Measure the open circuit voltage withir 1k aftor |
3 Open Circuit Voltagevs OCV=>3.35V
charge cells per 4.3.1.
Discharge cells at 1I3(A) to 2.0V within Lh after
charge cells per 4.3.1. Anameasuie tiie capacity. ) )
‘ _ 1l; capacity > Nominal
4 Nominal capacity v The cycle can repeat 5 times, when the capacity of )
capacity
one cycle meet the requirement, the test can be
terminated.
Discharge celis at 2i;(A) to 2.0V within 1h after
Discharge capacity 3l3 capacity > 90% of
5 | charge cells per 4.3.1. And record the time or _
at 313(A) - ratedcapacity.
| cabacity.
1. Discharge cells at 1I3(A) to 2.0V within 1h
| after charge cells per 4.3.1. And record the
capacity; .
_ 3l3 (A)(continuous);
6 Maximum charge current 2 . Charge cells to 3.65V,charge shall be (A)(105)
613 (A)(10s);
terminated when the charge current has tapered to
0.151;3 A, the charge current is 3nl; (“n” is an
integer).
1. Discharge cells at 1I3(A) to 2.0V after charge
Maximum discharge | cells per 4.3.1. And record the capacity; 615 (A)( continuous);
7
current 2. Charge cells at 115 (A), and discharge to 2V at | 1213 (A)(30s);
3nl; (“n” is an integer).
) Charge cells per 4.3.1. then Cells shall be | Discharge capacity (2000th
8 Cycle Lifevy

discharged at 1l; A to 80%DOD @ 25°C+2°C.

Cycle) >80% of Nominal
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A cycle is poefimed==as=nne charge and one
discharge. Ce Ismldﬂd scharged at a constant
current of 1l; A to 100% DOD @ 25°C+2°C

every 25 cycles. Discharge capacity shall be

measured after 2000 cycles.

Capacity

Charge Retentionyx

1. After charge per 4.3.1. store the testing cells for
30 days at the environment temperature of
(25+2) °C,then discharge to 2.0V at a 115(A) .
2. After charge per 4.3.1. store the testing cells at

(60+£2) °C for 7 days, then discharge to 2.0V at |

113(A) and measure the capacity.

Residual capacity>90% of

Nominal capacity

10

Characteristics  at

temperature

high

Cells shall be charged per 4.3.1 and store for 5h ai

(60+2) °C, then discharge to 2.0V at 1I5{A} and

measure the capacity.

11

Characteristics  at

temperature

low

Residual capacity>95% of

Nominal capacity

Cells shall be charged per 4.2.1 and store for 20h
at (-20+2) °C, then dischaige to 2.0V at 113(A)

and measure the capacity.

12

Airproof Characteristicsyx

13

Short-circuit Tesix

—+

Residual capacity>55% of

Nominal capacity

Weighed the testing ceils before and after the
storage test with ai» eiectronic scale which has a
riiniy um sca'e of 0.001g, and thencalculate the

weight iuss.

Loss of weight< 300 mg

Cell, charged per 4.3.1, shall be short circuited by
connecting the positive and negative terminals of
the cell with a copper wire having a maximum

resistance<5 m Q for 10min.

No Explosion, No Fire

14

Overcharge Test%

After charged per 4.3.1, testcells (with
thermocouple) shall be overcharged with the
method below:

Charge test cellsat 3lI3(A), end test when the
voltage reached 5V or the charge time reached
90min (test can be stopped when one of the

conditions above reached first).

No Explosion, No Fire

15

Over Discharge test

Discharge test cells at 1I13(A) to 0V after charge
cells per 4.3.1.

No Explosion, No Fire,

Noleakage
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16

Thermal Test>%

Put cells (witiy=tivermesou; le) into the oven, then

close the dog en temperature  shall
be raised at a rate of 5Cx2C/min to a
temperature of (85+2) °C, the cells shall remain
at this temperature for 120min before the test is

discontinued.

No Explosion, No Fire

17

Nail penetration Tests

After charged test cells per 4.3.1, put the cells
with thermocouple into the fume hood,then
penetrate completely the center of the largestside
at the speed of 10-40mm per second by a

®3.0-®8.0mmstainless steel nail.

No Explosion, No Fire

18

Crush Test%

After charged test cells per 4.3.1,crush the czlls |

vertically untilthe voltage tapered to OV,

No Explosion, No Fire

19

Drop Test%

A cell is charged in accordance with 4.3.1,then
droppedfrom a height of 1500mni t0 a wooden
board(20mmthick) which is placed on the
concrete grounc.eils chali be dropped in each of

three mutuallvpernendicular directions.

No Explosion, No

Noleakage

Fire,

5.Caution

5.1 Charge

a) NO over-charge. the charge voltage should not be over 3.65V.

b) NO reversa charging

c¢) Optimal chargetemperature range is 15°C ~ 35°C. Do not charge for a long time in the

temperature less than 15°C.

5.2 Discharge

a) No short circuit

b) The end of discharge voltage must be over 2.0V.

c) Optimal dischargetemperature range is 15°C~ 35°C. Do not discharge for a long time in the

temperature more than 35°C

- Lishen Confidential Proprietary and not be reproduced without written permission from Tianjin Lishen Battery Joint-Stock Co., Ltd -




Product Snecificationconribentia
u LIS//ENIR Rev: 1

Page:140f 16
Tianjin Lishen Battery Joint-Stock Co.,LtdDate:20170217

5.3 Put cells away from children.

xXiz

5.4 Storage and Usage

a) For any short time storage (in one month), cell should be in a clean and dry area

Chumidity <65% RH) and at-40°C ~+45°C at 35%SOC .

b) For any long time storage (in 6 month), cell should be in a clean and dry area Chumidity

<65% RH) andat-20C ~+35°C at 35%SOC.
c) During the course of storage or usage, keep the cells upright .
6. Warning

6.1 Avoid overheat in any circumstances.Don’t modify or disassemble the batiery. It will be

dangerous, and may cause ignition, heating, leakage or explosion.
6.2 Don’t put cells in overheatcircumstancesor disposed in firg ,dcn t put cells under the sunshine.

6.3 Don’t short-circuit positive(+) and negative(-) terminals. Keep away from metal or other
conductive materials. Jumbling the batteries of direct contact with positive(+) and negative(-)
terminals or other conductive materials may cause sneit-circuit and may even cause fire and

explosion.

6.4 Don’t reverse the positive (+) and negative (-) ierminals.

6.5 Don’t put cells in water or othar cchauctive liquids or let cells absorb amoisture.
6.6 Don’t impact czils excessively.

6.7 Don’t soider the battery directly. Excessive heating may cause deformation of the battery
components such as the gasket, which may lead to the battery swelling,leakage, explosion,or
ignition.

6.8 Don’t use abnormal cell which has damages by shipping stress, drop, short or something else,

and which gives off electrolyte odor.

6.9 Don’t contact cans directly or with other conductive materails during the using process.
6.10 Don’t twist the terminal post with the torque which is more than 15N « m.

7. Shipping

7.1 During transportation, keep the battery from acutely vibration, impacting, insolation,
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drenching.
.
7.2 The delivery battery should be at state.

8. Others

If customers need to use or operating cells beyond the specified range of this file, please contact
Tianjin Lishen Battery Joint-Stock Co., Ltd. Manufacturer will not be responsible for trouble
caused by using cells beyond the specified range of this file.

Manufacturer will not be responsible for trouble occurred by matching electric circuit, cell

pack and charger.

Manufacturer will be exempt from warrantee any defect cells during assembling after

acceptance.
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Attached drawing 1
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Remarks:  The size of drawing is the cell which in insulation sleeve

- Lishen Confidential Proprietary and not be reproduced without written permission from Tianjin Lishen Battery Joint-Stock Co., Ltd -



