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1

SCOPE EHTEME

The product specification describes the requirements of the Cylindrical Lithium-ion Cell to be supplied to the customer by
If any additional information required by the customer, customers are advised to contact

Lishen Battery (Suzhou) Co., Ltd.
Lishen Battery (Suzhou) Co., Ltd.

AR FRLTE T R 70 R (IR ) A7 BR A B AR 77 0 R A B A B T B B B R EE SR, N5 v B R I, 7R SR

AR FLAMNABARESR, 155 J40 it (R ) A7 R 22 =R R AR .

DESCRIPTION AND MODEL #iBi &5

2.1  Product name /= /it & ¥

2.2 Model RS

Cylindrical Lithium lon Cell [54E 7448 5 ¥ Hiith
LR2170LE

GENERAL SPECIFICATIONS E#igts

Item I E

Specifications ##%

3.1 Discharge Capacity J{ A&

Rate Capacity 5000mAh i3 7% & 5000mAh

Minimum 4900mAh  {K%¥ & 4900mAh
-Rate Capacity is measured by the discharge at 0.2C-1.0A to 2.50V end
voltage after standard fully charged according to specification (CCCV, 0.5C-
2.5A, 4.20V, 100mA cut-off, 25°C).
#isE 5000mAh(0.2C), #fik 4900mAh(0.2C)
BE 75 & e LRI 78 L S (CCCV, 0.5C-2.5A, 4.20V, 100mA #;
1k, 25°C)7ui L, 0.2C JAAE 250V W2 E=AH .

—

3.2 Nominal Energy #JiE &

18.0Wh

3.3 Charge Voltage 7t H H &

Limited Charging Voltage 7¢ i [R il H1 5 4.20V
Upper Limited Charging Voltage 7¢ L R 4.25V

3.4 Nominal Voltage #5Fx i &

3.6vV@0.2C

3.5 Standard Charge (Recommendation
charging current)

PrAEFE L (HEAE 78 HL L IR

CCCV, 0.5C(2.5A), 4.20V, 100mA cut-off, 25°C

3.6 Rapid Charging 5% 76

CCCV, 1.2C(6.0A), 4.20V, 100mA cut-off, 25°C

3.7 Maximum Charging Current

R TEHL R

CCCV, 2C(10A), 4.20V, 100mA cut-off, 25°C

3.8 Maximum Continues Charging
Current(Surface)

t KA 78 HL L AL (L AR D)

0°C<T<15°C 3A
15°C < T <40°C 10A
40°C <T <55°C 2.5A

3.9 Standard Discharging
(Recommendation discharging current)

PRAERSCHL CHERE IO FLIR )

0.2C-1.0A to 2.50V
0.2C-1.0A JH % 2.50V

3.10 Discharge cut-off Voltage
TR L

2.5V
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3.11 End of Discharge Voltage
L

2.5V

3.12 Maximum Discharging Current
(Surface temperature ) 45A (With 80°C temperature cut off)
BB F R (GRTHTR D

3.13 Cycle Life {E¥ %

(D300 cycle >60% of 1% Capacity (25°C, 6A charge/25A discharge, 4.20V-
2.5V, 80°C cut off)

300 IKIEH>60%E KR (25°C, B6A F8/25A Jil, 4.20V-2.5V, 80°C#}1L)

(2100 cycle >60% of 1% Capacity (25°C, 6A charge/45A discharge, 4.20V-
2.5V, 80°C cut off)

100 RAEA>60% B IR 25 & (25°C, 6A FT/45A Jil, 4.20V-2.5V, 80°CH#L 1)

3.14 Weight of Bare Cell & <75¢
3.15 Operating Temperature(™) Charge 7t 0°C ~ 50°C
(Ambient) Discharge JitH 20°C ~ 60°C
LA : Senerge
3.16 Operating Temperature(*?) B szo
(Surface) gharﬁ]e 32?; 200C SSOC
b 5 T 5L P ischarge J -20°C ~ 80°C
3.17 Storage Temperature and 1month 1/7H -20°C ~ 60 °C(<65%RH)
Humidity (For shipping state) (*%) 3months 3 MH -20°C ~ 45 °C(<65%RH)
A7t e (HH 52 ) 12 months 12 1 /4 -20°C ~ 25°C(<65%RH)

Note("™): Operating at high humidity(>65%RH),the cell performance will deteriorates.

TE iR 55 N (>65%RH) M, S b RE S 1k .

Note(*?): Discharge (over temp. protection) should not be over 80°C of temperature. Protection set should be based on the

Note("):

location of the cell surface with the highest temp increase part of the battery pack.

TR GER IR PR3P TR AN B 80°C . DR 2 B LA R ity 2 v Tk B T v e v ) P L 2 T 57 B g Al

If cell is kept as ex-factory status(<30%), the capacity recovery rate shall be more than 90%.

Storage cautions: If the cell needs to be stored for a long time (more than three months), the recommended storage
state is less than 50%SOC, and storage conditions are 0-25°C, humidity<65%RH, and no corrosive gas. It is also
recommended to charge and discharge the cell every six months.

W BT TR S, IKE AR NAE 90%LL L.
TEA I 7 T I A F Y 7R AT KA (3 AN H BLL), B UFA FL A& 9 50%S0C LA R, 776t 44 1F 0-25°C .
1% <65%RH. TSk, [FINEE 6 MH T —IkF .

OUTLINE DIMENSION (UNIT: mm)4hER~F

Dimension Hiitt JX~f Diameter E.4% 21.140.2mm, Height &% 70.540.2mm.
Refer to the attached drawing 1. It 3% 1.

APPEARANCE $h3R

There shall be no such defect as worn tube and deep scratch, flaw, crack, rust, leakage, which may adversely affect
commercial value of the cell.

RV AAFAE AR B R0 S IR AR . 5T 2R B0, IRV i M RE AP A R
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6 TEST CONDITION AND DEFINITION £ &4 F1 52 X

6.1

6.2

6.3

Measuring Equipment IR #%
6.1.1  Electronic balance ~ HLFKF
The electronic balance should have an accuracy of the grade 1mg or higher.
HLF R SPHG BE S A Img B
6.1.2  Impedance Tester A FELIIR%
The impedance tester should have an accuracy of the grade 0.1mQ or higher.
P RELIASORS B2 S 0.1mQ B =,
The impedance meter should be operated at AC 1kHz.
FEL BELASCOR AR 22 ¥ 1kHz 2644 T R
6.1.3  Digital caliper %&£
The digital caliper should have 0.01mm scale or higher.
iR RZIEETE Y 0.01mm B8 5.
6.1.4  Amp-meter and Volt-meter %35 % R4
The amp-meter and volt-meter should have an accuracy of the grade 0.5mA and 0.5mV or higher.
L FFR R R MRE L RL5) 51 0.5mA F1 0.5mV BB 5,

Unless otherwise specified, all tests shall be performed at 25°C42<C and humidity <65%RH. The cells used for the
test mentioned should be new ones delivered a week before at most.

BRRFPREE RSN, B I A FE R AEIR L 25°CR2°CRIEE <65%RH )26 1F T i#tAT . Mulie it o 52 B — A
B it

Definitions j& X
C Rate (“C”): The rate (milliamperes) at which a fully charged cell is discharged to its end voltage in one hour.
CAEZR(“C?): T HL LI 1 /NI J80eE 22 2 L HL R BT F 1R R R /N (mA)

CHARACTERISTICS #:f8

7.1

7.2

Charge method 75 H /7 3\

7.1.1 Charging shall consist of charging at a 0.5C(2.5A) constant current rate until the cell voltage reaches 4.20V.
The cell shall then be charged at constant voltage of 4.20V while tapering the charge current. Charging shall
be terminated when the charging current has tapered to 100mA.

0.5C(2.5A)[EIR TR & 4.20V, FiLL 4.20V 15 E 78 H 2 H IR FECA 100mA.

7.1.2 Charging shall consist of charging at a 1.2C(6A) constant current rate until the cell voltage reaches 4.20V. The
cell shall then be charged at constant voltage of 4.20V while tapering the charge current. Charging shall be
terminated when the charging current has tapered to 100mA.

1.2C(6A)EIR T L2 4.20V, LA 4.20V 18 5 78 HiL & HL I 25l 100mA.
Discharge method i HE 7 =\
7.2.1 Cells shall be discharged at a constant current of 1A to 2.50V 1A {Hif i S 2.50V
7.2.2 Cells shall be discharged at a constant current of 25A to 2.50V  25A B iU HL £ 2.50V
7.2.3 Cells shall be discharged at a constant current of 45A to 2.50V  45A B iU HL & 2.50V
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When the cell surface temperature>80°C, all discharge method should be stopped.
L HIB R IR E =80°C, P s ] N R 1 e

7.3 Internal Impedance P4 FH
The impedance shall be measured by Voltage-Impedance Tester of 6.1.2.
25°CR, f#/H 6.1.2 H & Py B A
Initial Internal Impedance < 14mQ. Hijth 4 fH<14mQ.

7.4  Discharge Rate characteristics 1% Z& il Hi 1 g

Cells shall be charged per 7.1.2 charge method (CCCV, 6A, 4.20V, 100mA cut-off, 25°C32°C) and discharged per,
10A, 20A, 25A, 30A(when the cell surface temperature to 80°C the discharging cut off). The discharge capacity of
each cell at respective discharge rate shall be compared with the discharge capacity at 10A and the percentage shall
be calculated. Each cell shall meet or exceed the requirements of Table 1.

25°C N H#11% 7.1.2 J7734(CCCV, 6A, 4.20V, 100mA # ik, 25°C)7eHL, 437lLL, 10A, 20A, 25A, 30A J7:UK
HL (Y IR IR FEIA B 80°C, JMUHEZIE), kM AR, It E S Bl 10A BAERH 7L, WHER

1 ER,
Table 1
10A 20A 25A 30A
100% =95% =60% =40%

75  Cycle Life 7E¥ %

7.5.1 Charge cells per 7.1.2 (Charging shall consist of charging at a 6A constant current rate until the cell voltage reaches
4.20V. The cell shall then be charged at constant voltage of 4.20V while tapering the charge current. Charging
shall be terminated when the charging current has tapered to 100mA). Rest 30 minutes. Discharge per 7.2.2
(Cells shall be discharged at a constant current of 25A to 2.5V,when the cell surface temperature to 80°C the
discharging cut off ). Rest 30 minutes before recharge. The test enviromental temperature is 25°C. A cycle is
defined as one charge and one discharge. Discharge capacity shall be measured after 300 cycles.

25°CHAIR I T, 4% 7.1.2 J7R(6A THIR 7B L 4.20V, FELA 4.20V 16 5 78 HL 25 HLAR 2509 100mA) Rt Hi i
AT, ARHR 30 408, 4% 7.2.2 J720(25A fERACFE 2 2.5V, Y IR R E IS 3 80°C, L2 k) %) L
WBEAT IR, KRHR 30 0 8h, FHCE— O —MEIS, MK 300 IRIEJE IR A & .

Discharge capacity (300" Cycle) >60% of 1% Cycle Capacity 300 RKEH 5 I HL A E>60% B IR A &

7.5.2 Charge cells per 7.1.2 (Charging shall consist of charging at a 6A constant current rate until the cell voltage reaches
4.20V. The cell shall then be charged at constant voltage of 4.20V while tapering the charge current. Charging
shall be terminated when the charging current has tapered to 100mA). Rest 30 minutes. Discharge per 7.2.3
(Cells shall be discharged at a constant current of 45A to 2.5V,when the cell surface temperature to 80°C the
discharging cut off ). Rest 30 minutes before recharge. The test enviromental temperature is 25°C. A cycle is
defined as one charge and one discharge. Discharge capacity shall be measured after 100 cycles.

25°CIRIEE TR, 4% 7.1.2 7N 6A fER AR ZE 4.20V, LA 4.20V 16 78 1L 2 IR B89 100mA) K L i
BT, ARHR 30 708, F% 7.2.3 JrxU(45A TEHLHE A 2.5V, IR TR R ] 80°C, A& IE)XH
AT IBOR, RAR 30 20%h, FERCE RO —AMEER, MR 100 PUE PR S L 2

Discharge capacity (100" Cycle) >60% of 1% Cycle Capacity 100 YA Ja il B 25 E:>60% B K 45

7.6 Storage Characteristics f7fii I fig

7.6.1 After charge as per standard charge method 7.1.2 (Charging shall consist of charging at a 1.2C constant current
rate until the cell voltage reaches 4.20V. The cell shall then be charged at constant voltage of 4.20V while tapering
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the charge current. Charging shall be terminated when the charging current has tapered to 0.02C), store the testing
cells at 25°C for 28 days. Then discharge as per 7.2.1 (Cells shall be discharged at a constant current of 0.2C to
2.50V). Then the same cell is fully charged as per 7.1.2 again and discharged a second time and measured as per
7.2.1.

B % 7.1.2 77 (CCCV, 6A, 4.20V, 100mA #i 1k, 25°C)F8H T, fF 25°CH 5 F176ik 28 KJa, #7.21 77
(0.2C fEHRUK B ZE 2.50V) I Bl A s, A% 7.1.2 TR B)E, % 7.2.1 77375 00k
o

The recovery discharge capacity (2" discharge capacity) >90% of initial capacity.
R SR A R (B — T A )>90% M Uh A

8 SAFETY &4

8.1

External Short-circuiting Test at 25°C 3 iz /M i 46 4% 3%

Cell,charged as 7.1.1 method (CCCV, 0.5C-2.5A, 4.20V, 100mA cut-off, 25°C), is to be short circuited by connecting
the positive (+) and negative (-) terminals with a total external resistance of 80 mQ+20mQ. Stop the test when the cell
voltage falls below 0.1V and the cell case temperature has returned to a value within 10°C of the original testing
temperature.

Criteria: No Fire, No Explosion

18 7.1.1 J7(CCCV, 0.5C-2.5A, 4.20V, 100mA # 1k, 25°C)H5 syt 78T L, {3 ) & B I 6 328 ElL VB A (+) 97 (-)
Mo, FERAMEEENTH 80mQ+20mQ. 4 Fth F K P2 0.1V, B HL b I R MR 10°CYaE iy, &5 il
e

PrifE: HIBANER K, ANELE

8.2 Overcharge Test i 78 F il it

Cell,charged as 7.1.1 method (CCCV, 0.5C-2.5A, 4.20V, 100mA cut-off, 25°C), is to be overcharged with 10A to 20V
while tapering the charge current.Monitoring change of cell temperature during testing. Stop the test when cell
temperature decays to room temperature.

Criteria: No Fire, No Explosion

#18 7.1.1 J7:(CCCV, 0.5C-2.5A, 4.20V, 100mA # 1k, 25°C)Kf it 783 i, DL 10A L 3EAT 78 o &8 W R ik
B NG VAR5 g B A 1 N A P 2 2 N SR I 7

brife: B K, AERIE

8.3 Overdischarge Test i Al

Cell,charged as 7.1.1 method (CCCV, 0.5C-2.5A, 4.20V, 100mA cut-off, 25°C),is discharged at constant current of
1C for 90min.

Criteria: No Fire, No Explosion

Fl8 7.1.1 J73(CCCV, 0.5C-2.5A, 4.20V, 100mA #k1E, 25°C)¥ Hitb 78w fe, 4R ) LL 1.0C f B A&t Ha w2k 47
JECHL,  JCHRET TR A 90 4

FrifE: IR K, ABRIE

8.4 Thermal abuse

Cell,charged as 7.1.1 method (CCCV, 0.5C-2.5A, 4.20V, 100mA cut-off, 25°C), is to be placed in the hot oven.Store
the testing cells connecting with thermocouple in constant temperature box, heating the cells and box(speed of
ascending temperature is 5°C32°C per min) together at room temperature simultaneity, monitor the temperature
change of the box, keep for 30 minutes after the box temperature reaches 130°C=2°C,then stop the test.

- Lishen Confidential Proprietary and not be reproduced without written permission from Lishen Battery (Suzhou) Co., Ltd -



L’ SHE‘F%E Product Specification

Lishen Battery (Suzhou) Co., Ltd

REV: 0

TITLE: Cylindrical Lithium lon Cell LR2170LE Page: 7 of 18

Date: 20250719

10

11

Criteria: No Fire, No Explosion
¥[8 7.1.1 77 (CCCV, 0.5C-2.5A, 4.20V, 100mA # 1L, 25°C) 78 it i (1 B jth 5 B BB SR A v, A (3%
2 R U D00 Rt 3R R o IR A TR D AR Y, B SR AR R B SRR A Bl 5eC2°C o A N IR A UL AR AL
MIERFEIREIA R 130°CE2°C/EEIR AR 30 o8k, S5,
FrifE: HIAE K, AEIE

8.5 Crush Test &M

Cell,charged as 7.1.1 method (CCCV, 0.5C-2.5A, 4.20V, 100mA cut-off, 25°C), is to be crushed between two flat
surfaces and with cell longitudinal axis parallel to the flat surfaces of the crushing apparatus.The force for the crushing
is to be applied by a hydraulic ram with a 1.25 inch (32 mm) diameter piston. The crushing is to be continued until a
pressurereading of 2500 psig (17.2 MPa) is reached on the hydraulic ram, applied force of 3000 pounds (13 kN). Once
the maximum pressure has been obtained it is to be released.

Criteria: No Fire, No Explosion

%18 7.1.1 773X (CCCV, 0.5C-2.5A, 4.20V, 100mA # 1, 25°C) 78 ill H F HL v iU E T 0 N A PR 2 1), SR e
WK 7 ) 5 AT . SR A ELAR A 1.25 inch(32mm) i 2852 1 A5 7 AL 28 BV a8 6] W ~F- b 3 2
[, HEEZET] 2500psig(17.2MPa),  #5-F-4% [ & 713134 3000pounds(13kN) 45 & 71, &5 3R A,

PR HIBAE K, ANBRIE
PACKAGING fu3
Loading 130 cells per box. Sketch map refer to attached drawing 2. FEjth 0354 &% 130 H A, ULRTSE 2.
OTHERS HAify

Lishen warrants that Cell will be free from defects for a period of 12 months from the date of shipping (“Warranty Period”).
In case of quality problems occurring within the warranty period and confirmed by both sides as Lishen should be liable for
it, Lishen can replace problem batteries for free( Note: If the cycle life exceeds 300 times during the warranty period, the
warranty period shall be based on the time when the cell reaches 300 cycles). However, Lishen shall not be liable for if (i)
Cell was improperly installed, repaired, altered or otherwise modified (other than by Lishen),(ii) Cell was subjected to
misuse, abuse, negligence or accident, or (iii) Cell was used, handled, stored, sold or distributed in a manner contrary or
inconsistent to the handling/use instructions provided in this product specification sheet and the customer environment test
guidelines (if any).

JIAH ARV A RURS HL B B ST B CRE A R SR 2 FEE 12 AN H 0™ 7R 5 OR3P R A 5T ) L 28 U5 o il
TIPSR, FIA AT % 7 G o SE AR U (A SR ORI, 3R A A 300 Uk, UL ORI 1] LA F ik 21 300
UAEIA Az HE) s JI AR LU TT: (i) I AN IE R 223 B3 B e ml ity sUBBE (w4 7 Rk
bh)e (i) M2 2R WA o Rt F i R, B Gi) BT A AR AP e KT sCBA S A
AN IR AR R (1 RA) SR A A 246 P 3 A S A —

Any matter not included in this specification shall be confered between the both parties.
AL AL B it RS 5 2 AR AT T8, H U5 b s e
SHIPPING =%

The capacity of delivery cell is 20%-30%SOC. It is not specified more than capacity remain at customer, because of self-
discharge. During transportation, keep the cell from acutely vibration, impacting, solarization, drenching.

57 r1ih20%-30% 78 HUIRZS, 1T FUIAFAE B AR, 1838 3% i ) F it Jo 25 58 48 DRAIE AT F i 3z o 2 8 9 o el 22
W2 i, HWERT .
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Attached 1: Cell Size Drawing Fff3% 1: ZFER~FE

®21.1+0.2mm

L

70.54+0.2mm

With thermoplastic sleeve
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Attached 2: Packaging Sketch map Drawing Ffi3% 2. G25E

Top plastic grid

)
37 0nun
Cell box
130 PCS per box With plastic bag packaging
T
BImm
/ / )
e g o [}
Extermal box
With plastic bag packaging Total 1 box 130 PCS cells
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Attached 3: Coding rules Fff3% 3: FTASHLN

schematic diagram:

INCASE
+LSZ LR2170LE- % 5000mAh
YMDDNX NLLLLLLL Y 18.00Wh 3.6V
Notes £7F

1) The inkjet position is the front of the battery, including "+" and "-".
WAL E OB IR, A 47 . “ -7

2) Company logo "LS" represents Lishen Battery (Suzhou) Co., Ltd.
AEFRRLS RERA T Jippeits (Fr ) AR A .
"LR2170LE" represents battery model.
"LR2170LE" AR R Y 5

3) "YMDD" represents productlon date,

"Y" from A-Z represents the year, A represents 2010, B represents 2011,...P represents 2025, Sort by year in sequential

order;

"M" from K-V represents the month, K represents January, L represents February,...L represents December;

"DD" represents batch code, corresponding month's work order sequence number;
"NX" represents day.
“YMDD” R 77 H A

Y. RS A-Z, A: 20104E; B: 20114F, ----- ,» P: 20254 BN X HET
M: HRRE: K-V, K: 17; L: 2/, == , U: 11H; V: 12H
DD: #txARS: xR H 3 N LA TS o
NX: ARFEAH
RS | A B C D E F G H I J K L M
v Ey 2010 | 2011 | 2012 | 2103 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022
AFEERE | N 0 P Q R S T U A W X Y Z
Ay 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035
M AEARIE | K L M N 0 P Q R S T U \
H#h 01 [ 02H |03H [04H |[05H|06H [07H|08H |09H|10H|11H]|12H
DD | serial number of the batch after year and month

4) "NLLLLLLL" represents serial number.
" NLLLLLLL "fRF KA,
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The following caution and warning should appear in manuals and/or instructions for users, especially at the point of use.

HANDLING INSTRUCTIONS
FOR
LITHIUM ION RECHARGEABLE CELL
58 24 et 22 2 HE

1 ELECTRIC CAR, CHARGER AND BATTERY PACK DESIGN CAUTIONS HaEIK%E. BB EmABRTES

I

11

1.2

Charging 78HL

1.1.1 Cell suggested to be charged with constant current-constant voltage method. Charging voltage must below

112

113

114

115

4.20V/cell and the charging cut-off current is greater than or equal to 1/50C. Even if the charge could be under
fault condition, charge voltage of charger should not be above 4.25V/cell to prevent from over-charging. Cell
life can be shortened by charging above 4.20V voltage.

F A S SRl P VA - 1 e 78 R AR 7 AT e P e BRSO I 70 L R AN R 4.20V, S AR HLIR K T
ST 1/50C. 2% pE 3 A8 AR P il 22, 6 AERIUE FEES 78 HE LR AIC T 4.20V. BIMEFE RIS OLT, s
FEARTT 3L 4,25V LB 63 76 L. 78 HL LR 85 T 4.20V 4 S50 A 5 HR A dr 4 i

Charger should be equipped with a pre-charging system, and the function should be used to prevent the abnormal
high rate charging after the deep discharging. In case of cell voltage is below 2.50V(and higher than 2.00V),
cell should be pre-charged with current below 2.5A (0.5C) and until cell voltage reach 2.50V, use standard
charging method. And if cell voltage can not reach 2.50V in 30 minutes, stop charging. Do not charge if voltage
is below 2.00V.

ARG IOZ A PR B RGE, P DR %N TR R R S AN IE R R R AR . LK
fiff SRR T 2.50V(H & T 2.00V)I, 2 FAIC T 2.5A(0.5C) AL it s A AT T i, EL 3 s
AR T 2.50V FR AT AR ETT SUAS L SR A S LR AE 30 0B N TCIE AR 2,50V, AR AT LA A
T 2.00V 251178 .

Charger should be equipped with a complete charging detection device including the timer, current detector,
and open circuit voltage detector to monitor until full state of charge. Whichever one of the time, current and
voltage detected as full charge, charge should be cut off to avoid trickle charge.

70 LA NAK LA — AN SR R AT IR B . A ke B RS TN S L ARSI DA R T B F A
I, A B ARV A R RPIRES . SR IR R R B R AR R, Mz A )
T N i A b S T

Cells should be under 0°C~50°Ctemperature range (see spec 3.8). When the cell temperature exceeds 50°C, it
should be placed until the temperature cool down to within the range and then start charging again.

HL RS 78 H SR IR B2 0°C~50°C N4 e (WLRIAS o 3.8) FELdhAT, 4 MRS 3 I i BB HE i) 50°CHY,
o7 5 B 3 Rl B P S DA b S JS AT R

For cycle life, use the normal charging or trickle charging method and minimize the fast charge.

N ORI fr, TR R AE e T IR BN R R L, R R TR

Discharging  Ji(H,

121

122

End of discharge voltage must be over 2.5V.
HL RS L 28 1B FL R 75 5 T72.5V e

Discharge temperature range should be -20°C~60°C,<<65%RH (see spec 3.16). If surface temperature exceeds
80 degrees, it should be placed until temperature cool down into above range and start discharging again.
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FLSES T LI E VS DA -20°C~60°C 15 <65%, 12 MLE (LA 15413, 16) AT, TR FIL AR, 24 riith
S TIPS 6 H180°CHN, V7 B 3 oL il Yk B2 Pk 52 DA L 90 Bl P AT JCFRL

1.3  Storage f&fF

Cell should be stored in low humidity (less than 65%RH), no corrosive gas atmosphere. And cell should not
under pression or condensation liquid on the cell surface. The optimum storage temperature range is
0°C~25°C.For long time storage, charging state of cell should be less than 50% SOC, and must check the voltage
of the cell before usage. It is also recommended to charge and discharge the cell every six months.

RS S AE R (1K T-659RH) Jo i il M R PR B R Al A7, AL RUSR AR ), HARER ¥ SRR A KT

FERLER I, A7 B N0°C~25°C. KA, O HUIRS @ WAL T-50%SOCLA R, I HALHI | 7
FEHAT ASAR I o R BUREG S H AT — IR TR

When stored within 1 month %77 #/N T 1 4N H: -20°C ~ 60°C(<65%RH)
When stored within 3 months &7 8#/MT 3 1~ H: -20°C ~ 45°C(<65%RH)
When stored within 12 months fi 7 #1/h T 12 ~H:  -20°C ~ 25°C(<65%RH)

1.4 Precautions on battery pack design FEtZH ¥ itiE 2 FH I
1.4.1 Battery pack Shape, Mechanism and Material FEIBZL T4, HLERAIR R

1.4.2

The battery pack should be designed to ensure that it should only be used with its specified charger.

R A BT B2 PRUE AN BE AR 78 FEL AR AT 7R HE

The battery pack should be designed to ensure that it should only be connected to its specified equipment;

R A BT N R UE AN BE 5 AR e 46 AN B & AT IE#E

The positive and negative terminals of the battery pack should be designed to avoid short circuits or reverse
connection.

PRV 2L I S7OH A S 7 12 WA T BRI e A 1% A BB G AR SR R

The positive and negative connection wires of the battery should no overlap.

RIBIE. AOERSFLANARESIR.

The battery pack should be designed with anti-static function and can prevent intrusion from intruding dust, liquid,
etc

R A Bevh Sz HAT B i i D Re I HAe e PHE AR . WA SE RN .

The battery pack should have a device with over-current protection function to avoid external short-circuiting.
R 2 B 12 A R DR D BE B B, SR S S RS RO I L AR A

The battery should be designed so that even if the battery leakage occurs, the electrolyte can not reach the
protection circuit board;

R AL N 2 BT RIS f b A A T IRV PRV AN B8 ik ORI R A

The battery pack should be designed to ensure that the cell is fixed in the battery pack and can not move freely.
R A e vt b S ORAUE FE T E FE AL N, AREIE R ),

The structure of the battery pack should be designed to ensure that the dent, deformation and other mechanical
stresses of the battery should not be caused after the foreseeable fall.

P ZEL A 45 A4 b N RAIEAE B U0 RT 990 L v J AN B A rl it VIR, AR TR AT AR UN 75

The materials of battery pack such as double-sided tape and rubber should be nonflammable.

Pt 2L S8 P AR AR 451 2 X T G2 i TR 192 12 36 I FE PR

The welding mold should be sealed with glue; Lishen is not liable for any defect caused by ultrasonic welding
when sealing the welding mold.

W EAGE NS P JB s o 2 SR S PR AL S S IS P P IR K T, T AR AT 8RB, oA
HRABAEAT BT AE:

Battery pack structure (battery pack limits the number of batteries used)

P Yt 2L 35 A (P s 2L R ) 56 P ) R T )

The battery pack should pass the overcharge test (charging current of the overcharge test is the maximum charging
current of the charger multiple the paralleled number).

R ZE 0 250 5 5 7 A O (o 7 D0 ) 7 L PR A 7 P 8 PR B K 7 PR R R IR BB I 3R )

The pack fuse is required
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143

the battery should be away from the heat Device to avoid deterioration of battery performance.

P T N 122370 85 R AR T G A A DL T A rELVBE RE FR 544

PCBA circuit board and battery pack should be insulated (by such as plastic barrier air isolation or non-heat
conducting insulation material).

PCBAZL % AU LI 2 2 8] 2% AT 28 FAADREEAT B 4 (1) o JE R} B 2 3 7 A< 298 Bl 3 R A BB )
Cell module should be used with cooling system. (Note: If charged and discharged at high rate and high
temperature (>35°C) frequently, cell cycle life can be shorten. If discharged at high temperature (>80°C)
frequently, cell safety risk can be occurred.)

H T ZH TR CE ATV B A I 2R A R AT A o (57 : 28 E iR (>35°C) A e ity Z i v L R A5 400 T 78 i e
SIE R MIEA T i il SEERE  (80°C) P, FlRdfrfELeikE. )

Cell voltage monitoring system. The system (charger or pack) should be equipped with a device to monitor each
voltage of cell block to avoid cell imbalance which can cause damage to the cells.

R A R I ARG ARG (T P A% B R T ) R % — A BOR 4% AV A R rp s L A L S, DABE S
R Y [ R P R AT, AT X R vl 3 R R
The recommended spacing between the cells is more than Imm.
AR A FE KT 1mm
Protection Circuit ensure safety of battery {47 H 2% fify fi F, ith () 22 4=
The following protection circuit should be installed in the battery pack:

T A R A L N 1% 2 S A L LA«

Over charge protection: for safety and in order not to shorten the cycle life, the maximum overcharge protection
voltage for the individual cells within each module should be less than 4.23V (including tolerances).

RO T2 2 RN T AGE RGN fir, BB A I S A I ) B R S R R B 1%
KT4.23V(EEAE).

Over discharge protection: if the single cell voltage reaches 2.5V, recommend that discharge protection should
cut off the discharge current, the consuming circuit current should be as low as possible.

RETRCRL R An SR R RS R IE 311250V, FRAT T UG TR PR N 2] I TR LT LB VR PR U

REN,

Over current protection: if the single cell discharge current exceeds about 45A, the overcurrent protection should
cut off the discharge current circuit.

LR RS an SR B L IR I 2945, i FLRL ORGP R 12 ) DR T8 P, PR L
External short protection: the battery pack should have function prevent from external short cut.
SRS . F A BEE T 1R AN T RE .

Over temperature protection: set pack over temperature protection according to the cell using condition in the
specification.

RLIR PRI 4% R 2 AR HEAT F i LR iR R A

Battery pack should have cell voltage balancing function and cell imbalance protection function.
FL 2H B L P DR AT AN P i DR

Battery pack should have function to avoid thermal propagation when the cell goes failure.

P 2L I A RO SR KD IS A 917 L TR P ) OR3P D RE

The battery pack should have thermal balance and when pack discharge, temperature of cell in the pack should
be less or equal to 5 °C.

R AL 2 I, R BRI, RS RN 22 RN T A TS0
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1.4.4

15
151

152

153

154

In order to avoid over discharge mode under long-term storage, the consuming current of battery pack protection
circuit should be set as low as possible. Should regularly check the remaining state of capacity when cell is not
used for long time, to ensure that the single cell in battery not in the over-discharge state.

N T G A A7 A B T AR L, RO OR A 2R T R R R R B E R BN . KRIIRAE I, 2
A B R AR, Er ORI N & AR A BEA B TR

Cell connection Hijth %%
Do not use soldering or ultrasonic welding to in connection process. In order to avoid a damage on the cell, use
spot welding to connect. As shown in the following figure, the weldable areas are filled in white: ¢3.5mm-
¢19mm.The non-weldable areas are filled in black shades. (When welding, it is necessary to pay attention to
the welding energy to avoid excessive energy and leakage of weld penetration and avoid heat shrink sleeve.)
R AN BE S B0 S S PR I AT R . 9 1 AR 0, A R I R O R R 5 4
Lo WFERTR, WHRXEHAGETE: 3.5mm-el9mm. AR X IR O ERR. RS
FE SRR R, BERREE L SR TN, BT RS X IR, )

The battery pack should be designed with anti-vibration function to prevent from deformation damage of cell.
B ZAA BRSBTS TRAR, ik st .

Cell usage HE:th 13 H

When cells are used in series and parallel connection, they need to use the same grade, the same batch code
and the same state of charge. This information can be obtained from the inside and outside box labels. Before
using the cell, the voltage and internal resistance need to be detected and the cells should be assembled
according to its purpose. Lishen recommends that the cell voltage difference is within 10mV and the internal
resistance difference is within 4mQ at least. (If the cell is in the sample stage, it cannot guarantee the
consistency of the cell)

HLASEEAT B AP, 5 A HIAH RS L A Rt B [F) 78 RS B HEES, AT DU AR AR S _E3RAS
PEAE e LR T A0 A o s AT RE, R B HEAT S, e g i D ORI A A Y s s 22
10mVELHN, WIHZE4mQEAAN . (a0t Al TR B 0 it — S EAS e Al ORAIE)

The pack manufacturers should check the voltage, internal resistance, protection circuit function, thermistor of
the battery pack before shipment.

el S ERTIERCTE o £ 2 SN I V7S 7 23 P = N i v QR S N Do T

During the transfer of the cells to the assembly factory, special attention should be paid to prohibiting causing
damage from external forces during transportation. Lishen recommends that the same transportation
packaging is used during the transfer process, even if there is a process of opening the package.

LR i R 2 A T o AR SRR T R A L i AR A A, e R A S AR [ 1A
B, RN P AAEST T A IS O

Do not use damaged or leaked batteries due to transport damage, drop, short circuit or other reasons.
ABE R TS50, BRI, R R BSOS R R A B R RS

2  SAFETY INSTRUCTIONSZZz4= 5|
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Batteries containing organic solvents and other flammable substances, improper use may cause cell produce heat or get fire,
which can cause damage to cell or personal injury. Please pay attention to compliance with the use of prohibited items, while
add protection device to avoid any cell accident caused by abnormal equipment using. Before using lithium-ion chargeable
cells, please read the following safety guidelines carefully. In addition, Lishen strongly recommend adding these instructions
to the user manual.

L S A WA TS G 5T, A P AS 24 AT RE 51 RS P A B K, 3 A B 0 T BN B 5 5 o T ST

274y,

(7 S 0 P B 2 T DA TRE G A P 5 5 7 4 3 S RN Tt A5 P B 0 T R LS AT, i A D) 152 DA

R A SN BAh, SR I LR A I AN B S T
2.1  Dangerous matter &I

211

212

2.1.3

214

215

216

217

2138

2.19

Do not use or place cells in high temperature (above 60°C) environment. Do not put it into fire, water or
moisturize it. Do not repair or disassemble cells, which has risk of causing the cells overheated, leak, fire or
explode.

AN B8R A T il (R T 60°C)FREE T, ANERREHBIN Kby oK P E R, AN B PR B AR
R, HARESI R RS B Ieil. A KRR fEl

Do not place the cells out of order, away from metal and other conductive materials to avoid positive (+) negative
() short circuit, do not reverse the positive (+) negative (-) pole.

ANEER R L IR, (R I R 28 B < R A T R, DLIRE G IE (+) B () IR LS, AN AUE] LS IE (+) F (1) )
i

Do not use non-specified charger and violate charging instructions. Charging under non-specified conditions will
cause the cell to overcharge or abnormal chemical reactions, causing heat generation, smoke, fire or explode.
ANEEAG AR AL RE 78 HE % A S HEL R o AR E SR A TR FE 2 51 A R TR B H A S OB, T RE ST
SIS AR B B KB .

Do not directly connect the battery to the AC plug (outlet) or the car plug. The battery needs to have a specific
charger. If the battery is connected directly to the plug, the battery may generate heat, smoke, fire or explode.
AERG RS AC i k() BR A R R . TR E AR E R AR AL A . AR i Sk LR R,
T Re 2 gl R 3 B, K EURLE .

Do not overcharge, over-discharge, drive nail into the cell, strike it by hammer or tread and step on it.

AL TR . BRI AR LS

Do not hit or throw cells. If the cells fall, please dispose it as a waste product and can not continue to use.
BB A RS RIS, 1 AR A, RRRARERE A

Do not disassemble cell. If the protection circuit is damaged, battery will no longer be protected. Then the battery
may generate heat, smoke, fire or explode.

AN . WORARIP LR G 52 BIBOR, F R AN OR S, FTRES SRR B A KRN .
Do not charge under high temperatures. If the battery is charged near a high temperature, the battery cannot be
recharged due to the protection circuit. In this case, the protection circuit might be interrupted and the battery
may generate heat, smoke, fire or explode.

ARSI EIR AR A IR BRI SR AL A, B T ORI RS E, AReR A . ERXFR
OLF, RIFRERPTRER AT, M ATRE AR I B, B KEURLE.

Do not use obviously damaged or deformed batteries, which may generate heat, smoke, rupture or fire.

ANEAE W AR A TR AR I . W RESIE R TR B, B, BRI R

2.1.10 Do not solder on the cell directly. Overheating may cause deformation of cell and cell components such as

insulation gaskets cell deformation, and cause leakage, fire or explode.

AEEEAREE AR, RS FEAGRE GRS, SRS Rl EXKEURE.

2.1.11 Do not reverse charging. If the battery is reverse charging, will occur abnormal chemical reaction and may cause

an unpredictable high current during discharging. These may cause heat generation, smoke, rupture or fire.
ANERPEF . FEFR I, LR S m) 78 F 2 RAEAN TR A 22 SR, ELAE TSRS, 23 AN T FIORHF K
RLIE I AT O . X LS AT RE It BRI A, B, BROR B R GE

2.2 Warning &3

221

Batteries should be kept away from infants and young children. In case of swallowing the battery, please seek
medical immediately.

PRV I 02 2 SR 4l LAF T B R M P 1 00, 5 S Rt s
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2.3

22.2

2.2.3

224

225

2.2.6

2.2.7

2.2.8

229

Do not place the battery in a microwave oven or other cooking utensils. Due to the heating and electrical shock

of the microwave oven, the battery may generate heat, smoke, fire or explode.

AN EAE IR BAE By B A R B E b i TR B RAGRT R R bl ATRE S SR R B
M A KRN .

Do not mix with other batteries. The battery can not be mixed with other different capacities, chemical systems,

or manufacturers' batteries. Do not connect other batteries or mix other batteries. The battery may catch fire,

smoke, explode or cause heat.

ANEA Al Bt — IR . A RERHA A R AR AR AR 2R B AN R A7 i A R i TR P AT R
SOREMA . B, A KEURE.

Do not use an abnormal battery. If there is obvious abnormity, such as odor, heating, deformation, or
discoloration, stop using the battery. Using such battery might generate heating, smoke, fire or explode due to
the defect.

AEAAATEE R . GPRAIR R, BlinRk, A, BEsE AR, 5L R, Xk
IE IR REA BRI, WRARSRAEH], FIRES IR EMA R B & K.

If the charging can not complete within its specified period of time time, stop charging process. Otherwise,
battery may generate heat, smoke, fire or explode.

20 S LR RIRE RN (8] 9 AN BB ST s FOE AR, 1B LR P IR, BRI ATRE S SRR bR B, K
BRIRAE .

If battery or leaking battery has a pungent odor, the battery should remain away from the flame. Otherwise,
battery may generate heat, smoke, fire or explode.

D SR FL B A VR I 0 R A SRR, N F T B O, T R SR R A B
M A KR

Do not touch the leaking battery. If the liquid leaking from the battery into eyes, will cause serious injury. If the
liquid gets into your eyes, rinse your eyes with water immediately and consult a doctor immediately.

AN AR R o i SR LI HE AR HENBR T, A i R BT, T L R AIE K B IR A, T
7RIS A .

To avoid short circuit or damage, please put the battery into a box or carton tightly.

N T G H IR B AR, T R M H v e N AT TR ) AR ERARAE N

Do not store the cell together with metallic objects such as keys, necklaces, hairpins, coins, or screws.
AER S & R —ike, R, Wik, kAR, S mEuReL .

2.2.10 Soaking the cell in water is strictly prohibited, because it may cause corrosion and leakage of components to be

damaged to functions.
FEERR IR AR K, BN E T RE 2 S EBUR M A H AR SR Th RE .

Precautions 3 & 5 17

231

2.3.2

233

Do not use or place batteries in high temperature environments. It may cause battery performance and life
degradation. It may also generate heat, smoke, fire or explode.

ANEAE BRI B A BURE b . TR BRI YEREAN G A 54k, R RTRE S Sl AL R, B
(ENEEPS: 7 5

Battery pack has a protective circuit. Do not use batteries in places where static electricity (over 100V) is
generated, which may damage the protection circuit. If the protective circuit is damaged, battery may generate
heat, smoke, fire or explode.

R TR AR L. £ GEIZ100v) M7y, AZAR M, "R H R &ig. mE
R ORI 2B IR, AT Re ol iR, B, & KESURIE.

Specified the charging temperature range 0°C~50°C. Do not charge the battery outside the specified temperature

range. Otherwise, it may cause battery performance and life degradation. It may also generate heat, smoke, fire
or explode.
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3.2

3.3

3.4

35

3.6

78 FRLIR BE VI BB £ 0°C~50°C 2 [A] e ANEEALERE (iR B A3t VB AT R i . B, Wl RE & i
WPEREA G, RN AT RE S SBO- A IR, B0 ™ = .

2.34 Please read the manual before use. Please keep this manual for future reference.
FEAE R RGBS Tt . T 2B IRAEA T AR R 2%

2.3.5 Please read the charging method of the charger manual.
T [ 5 70 F A T A L T T

2.3.6 In the first use, if the battery has an abnormal smell, heat or rust, please contact the supplier.
FEE AL I, an R I AN IE R AR A A8, TR A SR .

2.3.7 Keep away from flammable materials during charging and discharging. May cause heat generation, smoke, fire
or explode.
FEARBRE R, 1§ 5. ATRE SR AR B, B K EREE .
2.3.8 Ifelectrolyte leaks from the battery, gets on the clothes or on the skin, rinse it immediately with water. Otherwise,
it may irritate skin.
R R R R, W BIARIRECE Bk b, SR RKEEA T e . R, AT RE S R Ik .
2.3.9 If wires or metal objects get out of battery, seal and insulate them completely. Otherwise, the battery may cause
short circuit, and heat generation, smoke, fire or explode.
R FLEE B RN R, HEI e H M4 B0, FREGE R BB, SlEml K
o B B KERIE.

2.3.10 After use, please carry out battery recycling according to local laws and regulations.

FEAYG, AR A AT R AT
EXCLUSION LIABILITY%: 3 E 8§

Lishen is not liable for any loss caused by breach of notice in the specification.
JIART DRI S RIS 5 P v 255 T 2 A DU R A 7 A I i) R s ) A APT 453 2R AN AR AR T4

Lishen is not responsible for any problems caused by design defects in electric circuit, battery packs, electric cars and
chargers.

Jutoes R LB L R LD 4R TR FELAR A BE T S A T T I B A AT ) RS AR H BTAE

Lishen does not accept abnormal batteries caused by improper assembly.
FIRRANTE 2 DR AS TERA ) ZH 3B Rt R 1) 5 s PR

Lishen is not liable for any loss caused by incorrect, failed to comply with the SPEC charge and discharge method or
under inappropriate environment;

JIAR A AN I R B RS P AR IO T8 S T R B AN 3 (A A 5 3 B KA AT I A A H B4 5

Lishen is not liable for any problems caused by force majeure (ex. Lightening, storm, flood, fire, earthquake, etc).
JIR FREART SN, B, PK, KO, MR AR ) R AT i) AN AR 5T AT

In order to standardize the use of sample batteries, the rights, obligation and responsibilities of every customer and
Lishen are clarified. Before using battery, please read carefully and understand the contents of the specification
thoroughly. In order to ensure the safety of the battery, please contact LISHEN to discuss design of the application.
Also, if there are special usage patterns (for example: large current loading, quick charge method or low temperature,
high temperature condition), please consult LISHEN before finalizing the product specification.

N TRTERE A I, R A S A EORUR] . 5. ST R W . LA R /T, T A SO
BB AR T BRI RS, IR IRt B, A SR R R A A 25 1R (B i R IR A 3,
PRATT, AR EIRAL ), .

If you choose to use this battery, your useage will be regarded as an endorsement of all the contents of this statement.
A SRR PR A, S AOAE P AT AR B R R oxof AR 7 B 4 A 25 (R AT

The amendment, renewal and final interpretation of this statement are belong to Lishen.
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AFE B SL SEBTU I e A i RS I i i A

4 CONSULTATION%1#]

If there is any problem in this specification, please contact us as following:
WA AERTSER, T ELT 77 % i

Add: 88 Kunlun Mountain Road, Hugiu District, Suzhou City, Jiangsu, China--Lishen Battery (Suzhou) Co., Ltd.
Johk: TRANBME I R 1L 26885 - ) # FR I (RN ) AT PR A ]

Tel No.: 86-0512-88605019
HLif: 86-0512-88605019

URL.:http://www.lishen.com.cn

For the sake of safety assurance, please discuss the equipment design, its system and protection circuit of Lithium-ion cell
with Lishen in advance. And consult about the high rate current, rapid charge and special application in the same way.

N T AR, WA R R, BT RS RS ORY R e R, PR R R T T TR IR L, 1S
[LNEIVEPS= A=
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