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REV:
TITLE: Cylindrical Lithium Ion Cell 35E (LR1865HC) Page:
1 SCOPE EHTEHE
The product specification describes the requirements of the Cylindrical Lithium-ion Cell to be supplied to the customer by
Lishen Battery (Suzhou) Co., Ltd. If any additional information required by the customer, customer is advised to contact
Lishen Battery (Suzhou) Co., Ltd.
ARG FE T e e (TR A PR B AR ) B Y 7 R R SR, 5 B
A RS B LM ER, 500 Hil R A IRA R RS H .
2 DESCRIPTION AND MODEL #i#§ & # 5
2.1  Description i Cylindrical Lithium Ion Cell [543 £ 2 7 Hiith
2.2 Model Uths) 35E(LR1865HC)
3 GENERAL SPECIFICATIONS ¥#lfgts

Item 3 E

Specifications L%

3.1 Discharge Capacity
GRS

3.5Ah (Nominal)
3.4Ah (Minimum)
- charge : 0.2C (0.7A), 4.20V, 0.02C (0.07A) cut-off @ 25°C
- discharge : 0.2C (0.7A), 2.5V .
3.5Ah (BRFREED
3.4Ah (BARARE)
- 78HL: 0.2C (0.7A) 4.20V, 0.02C(0.07A) #i1k @ 25°C
- JiCE: 0.2C (0.7A), 2.5V

3.2 Charging Voltage

75 LR 4.2V
3.3 Nominal Voltage
KRR LT 3.6V@0.2C
3.4 Standard Charge cc-cv
Pt 7E L X 0.2C(0.7A), 4.20V, 0.02C(0.07A) cut-off, 25°C
. 0.2C (0.7A) 0°C<T<10°C
3.5 Maximum Charge Current 0.5C (LT5A 10°C < T < 25°C
RORTE AC(L754) =
1.0C (3.5A) 25°C <T<50°C
3.6 End of discharge voltage 25V
i GER I ENES ’
3.7 Maximum Discharge Current
(not for cycle ) 3C(10.5A)

BRI (DS

3.8 Cycle Life
3 A7t

800" cycle >80% of 1st Capacity

- Charge : 0.5C(1.75A),4.20V, 0.05C(0.175A) cut-off @ 25°C
- Discharge : 1C(3.5A), 2.75V

800 A IR HL 25 E>80% 1 IR A & @ 25°C

- JEHL: 0.5C (1.75A) 4.20V, 0.05C (0.175A)#% 1

- JE: 1C(3.5A),2.75V
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4

3.9 Cell Weight

e 50g  (Max) (KD
3.10 Ambient Temperature - Charge 7oH 0°C to 50°C
2N RIS - Discharge Jilt L -20°C to 60°C

3.11 Allowable maximum
cell surface temperature (Tmax)

A SRV PR FEL RS B e 3R T E (Tmax)

Charge 7aH 55°C

(P E T 70 FLFRLES SR T L FE 25Kk < 50°C)
Discharge it 70°C

(PO 3 08 P RS SR T L FE 25Kk < 60°C)

3.12 Storage Characteristics

1) Storage for 28 days at 25°C:Capacity recovery >95% of 1st Capacity;
2) Storage for 28 days at 60°C:Capacity recovery >90% of 1st Capacity

B FL

FAETERE 1) 25°CH#if 28 R:  IKEARE >95% BHIREE;
2) 60°CA7fi#i 28 K:  IKEAE >90% HIRAER
38}113 S.tora%etTegperatureX 0% 1 month 1 A -20°C~60°C
1ppin 1 (1]
D mr o cpaci= 3months 3 H -20°C~45°C
(H1e2s, W A R>80%) 12 months 12 H -20°C~25°C
.14 Shippi 1
3 Shipping Voltage 3.45V-3.50V

*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.
AEEEFE I WA EAT KR AE G NABLE , BUAERE AN 50%S0C LU, fEiE S 0-25°C. #EZ<65%RH. Tt

TR IR R 6 AN T I

*The maximum charge or discharge current herein is the allowable current to operate cell without possibility of dramatic
degradation of the cell or sudden internal changes such as CID activation. Continuous use of Cell with Max. discharge current
may accelerate degradation; The Cell shall not be fully discharged with Max. discharge current without temperature and voltage
limits to avoid severe degradation, and must be protected by proper protective functions such as current cut-off, derating and

permanent failure to prevent any safety risks.

i R 78 P LR BIOCHE L A SO VR IR UL, AT AR AN A HL vl ™ B AR AL B CID 0 55 R AR N AR AL 1 0 R a8 A7 it
KT FAL FEL M T RE 2 IR A o AEAN PRI B AT AR OIS LR, A% A RTS8 48, DAGBE B ™ R AL, b

FUBNIE LR RIIIRE CRRITIWT. FRA. KA AT ORYY,  DART IEAR T 22 42 A
OUTLINE DIMENSION (UNIT: mm)¥MER~F

Dimension it /Us): Diameter ELf% 18.35mm=0.15mm, Height &% 65.4mm0.2mm.

Refer to the attached drawing 1. WLB{3% 1

APPEARANCE 4}

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

cell.

HLVB AN AN AEAE A B AR S B S B EIRE . BT, 2UR. Bhh. TR R Fyb it e AR AN B
TEST CONDITION AND DEFINITION JiliRZ&4:H1 2 X

6.1  Measuring Equipment

TR BE %
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6.1.1  Electronic balance M RF

Parameter mileage Z4{ £ 0.01g-160g, accuracy F&/% Img.
6.1.2  Impedance meter P4 BHIMIRAY

Impedance PYFH: Parameter mileage Z4{ HLF2 0-3.1kQ, accuracy & 0.1mQ.

The impedance meter should be operated at AC 1kHz HLFHAX 75 B 1kHz 22 A2 A4 T K.
6.1.3  Digital caliper &KX

The digital caliper should have a scale of 0.01mm  J#F5 < A5 N 0.01mm.

6.2  The impedance meter should be operated at AC 1kHz.Unless otherwise specified, all tests shall be performed at
25+42°C and humidity of< 65% RH. The cells used for the test mentioned should be new ones delivered a week before

at most.
RRFIREE R AN, A DN AR il B 25+2°C AN E<65%RH FI 56 AF 32047 o Wil A Y FL it 9 52 B — J N )
L

6.3  Definitions & X:

C Rate (“C”): The rate (milliampere) at which a fully charged cell is discharged to its end voltage in one hour.
C i (“C”) « JWHLHM | /NEBORZE 2Bl K BT I R/ (mAD .

7 CHARACTERISTICS %88
7.1  Charge method 7 F 73\

7.1.1 Charging shall consist of charging at a 0.2C constant current rate until the cell voltage reaches 4.20V. The cell
shall then be charged at constant voltage of 4.20V while tapering the charge current. Charging shall be
terminated when the charging current has tapered to 0.02C.

0.2C fEIRZEHZE 420V, FLL4.20V 18 K78 B 2 B RCA 0.02C.

7.1.2 Charging shall consist of charging at a 0.5C 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 0.05C.

0.5C {HJL 7R L2 4.20V, FFLL 4.20V 1HE 78 HL 2 IR EE I 0.05C.
7.2 Discharge method il HL 7=\
7.2.1 Cells shall be discharged at a constant current of 0.2C to 2.50V  0.2C {Hif i FHE 2.50V
7.2.2 Cells shall be discharged at a constant current of 0.5C to 2.50V  0.5C {Hif i FHE 2.50V
MR ZE 2.50V
MR ZE 2.50V
7.2.5 Cells shall be discharged at a constant current of 3.0C to 2.50V  3.0C {Hif i & 2.50V

5
5
7.2.3 Cells shall be discharged at a constant current of 1.0C to 2.50V  1.0C &
7.2.4 Cells shall be discharged at a constant current of 2.0C to 2.50V  2.0C &
fi
7.2.6 Cells shall be discharged at a constant current of 1.0C to 2.00V  1.0C {Eifi 5 2.00V
7.2.7 Cells shall be discharged at a constant current of 1.0C to 2.75V  1.0C {Hif S 2.75V
7.3 Internal Impedance P4 FH
The impedance shall be measured by 6.1.2. L 6.1.2 75 ik
Initial Internal Impedance < 35mQ. HLth P FH<35mQ

7.4  Discharge Rate characteristics 1% 5 HL 1 fit
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7.5

7.6

7.7

Cells shall be charged per standard charge method at 25°C+2°C and discharged per 7.2.1(0.2C), 7.2.2 (0.5C), 7.2.3
(10), 7.2.4 (2C), 7.2.5 (3C)The discharge capacity of each cell at respective discharge rate shall be compared with
the discharge capacity at 0.2C and the percentage shall be calculated. Each cell shall meet or exceed the requirements
of Table 1.

25°C 4Rt A, 4 HILL 7.2.1 (0.2C) , 7.2.2 (0.5C) , 7.2.3 (1.0C) , 7.2.4 (2.0C) , 7.2.5 (3.0C)
TR, e R A, R S EIh 0.2C A E T, e R 1 ER.

Table 1
0.2C 0.5C 1C 2C 3C
100% >95% >93% >90% >85%

Cycle Life E¥ 7

Charge cells per 7.1.2. Rest 15 minutes. Discharge per 7.2.7. Rest 15 minutes before recharge. The test environmental
temperature is 25°C+2°C. A cycle is defined as one charge and one discharge. Discharge capacity shall be measured
after 800 cycles.

25°C+ 2°CINRIR T T, 4% 7.1.2 J7 5O b AT 7 L, AREIR 15 208, 42 7.2.7 75 200 At BEAT AR, ORI
15 738, FeIH — O — Mg, K 800 IRIEH G BUE A & .

Discharge capacity (800" Cycle) >80% of 1% Cycle Capacity

800 CAFR 4 RE=80% it

Note: If charged at high rate and high temperature (>35°C) frequently, cell cycle life will be shorten. If discharged at

high temperature (>60°C) frequently, cell safety may be occurred.

#ik: AR (235°0) KafERoim B E L TR, SIERCBIEA R gl afEmiR >
60°C) TIRHL, TREAFAE R R,

Storage Characteristics f7fi& 4 58

7.6.1 After charge as per standard charge method 7.1.1, store the testing cells at 25°C+2°C for 28 days. Then discharge
as per 7.2.1. Then the same cell is fully charged as per 7.1.1 again and discharged a second time and measured
as per 7.2.1.

H bR e T A S, 7E 25°CH2°CH S R A74E 28 KRG, % 7.2.1 TR HIFIC F A&, Ri5H
febritEr e g, 4% 7.2.1 77 3T 58 IR
The recovery discharge capacity (2" discharge capacity ) >95% of Initial capacity.
RV E AR CF UURA R >95% Wi A
7.6.2 After charge as per standard charge method 7.1.1, store the testing cells at 60°C+2°C for 28 days. Then

discharge as per 7.2.1. Then the same cell is fully charged as per 7.1.1 again and discharged a second time and
measured as per 7.2.1.

A AR 7 RS, TE60°CE2°CHIE N 728 K g, #%7.2.177 Ui it A & SR )5 FH%

T TR e, 1%7.2.1 77 30T 58 8L

The recovery discharge capacity (2" discharge capacity ) >90% of Initial capacity.

RV E AR CF UURA R >90%Wih A&
Temperature Characteristics /[ i & 5 FEL P B
Cells shall be charged per standard charge method and discharged per 7.2.3. Cells, full charged, shall be stored for 3
hours at the test temperature prior to discharging and then shall be discharged at the test temperature, when -20°C
discharge per 7.2.6 (Cells shall be discharged at a constant current of 0.2C to 2.00V). The capacity of a cell at each
temperature shall be compared to the capacity achieved at 25°C and the percentage shall be calculated. Each cell shall
meet or exceed the requirements of Table 2.
25°C MR M bRAET T e e, EINBUIREE FCE 3 /NN 4% 7.2.3 73U, -20°CH% 7.2.6 77 (1.0C 1HIR
JECHLEE 2.00V) B, CSRAS[EHREE T Al i A &, IR RS IR 25°C I A R A b, R 2 K.

Table 2
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-20°C -10°C 0°C 25°C 45°C 60°C
>70% >70% >80% 100% >95% >90%

8 SAFETY Z4&MEgE
8.1 External Short-circuiting Test at 25°C  25°C A% 14l ¢

Cell charged per standard charge method, is to be short circuited by connecting the positive (+) and negative (-)
terminals with a total external resistance of 80+20mohm. 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

T AR HE T O F b R L, AR AT R I () fR (O ARk, ZESRAMER ABH 80420mQ. I
R FER] 0.1V, sH I B B = 10°CYa Y, S5 ARt

brifE: AN K, AERAE

8.2 Overcharge Test i 78 il it

Cell discharged per standard discharge method, is to be overcharged with 3C to 4.6V while tapering the charge current.
Monitoring change of cell temperature during testing. The charge duration is 7 hours. Stop the test when cell temperature
decays to room temperature.

Criteria: No Fire, No Explosion

Fo BB bR vE 7 20K s 2 2.5V, DL 3C R T R B R IR R 4.6V, AN RE 7 I A RFSE The it
TR b W R AR, 2 IR R PR IR, S5 R

Ptk FANE K, ANERNE

8.3 Heating Test #HE I

Cell charged per standard charge method, 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°C+2°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.

Criteria: No Fire, No Explosion
22 R v 77 2 T L ) e T SRR AR T, A R A b e U R IR RS . MERAE THE IR, R
TR AR THEE SN RE B 5°C£2°C. M MIEIRATIR A, HIEIRATIREIA 2] 130°CE2°CJ {H R fRHF 30 47
B, S5,
brie: AR K, ANERAE
8.4 Overdischarge Test i 5 HL R
Cell discharged per 7.2.3, is discharged at constant current of 1C for 90min.
Criteria: No Fire, No Explosion
MR 723 K HIBTRCE, SR B 1.0C B IRNT FIEEAT RO, BRI ALY 90 238
brie: HIBAEE K, ANEREE
8.5 Crush Test il

Cell charged with standard charge method, 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
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10

11

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

o HR A 7 =X e i F P I R T NP PR T, R BB BE T ) 5P AR AT . SR ELAEA 1.25 inch
(32mm)  HIIE ZEZEAT NN ST AL I v 2 0 PP AR R S &, LBV ik 2] 2500psig (17.2MPa) , -
BRI K 77 )3A 3000pounds (13kN) FIHFIE F1, ZEH MR

Pk AR K, AERLE
PACKAGING 3

Loading 100 cells per box, 2 boxes per case for a total of 200 cells. Refer to attached drawing 2.
bR ke 100 A i, REAESE 2 &, 3200 Hfith. WSR2,

OTHERS HAth

Lishen promises that the warranty period of batteries of this specification shall be 12 months from the date of delivery. In
case of quality problems occurring within the warranty period and confirmed by both parties, Lishen can replace the
defective batteries for customers free of charge. 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). (iiii) Quality
problems occurring outside the warranty period.

IR VA AR HLIH R R CRAIE I R SR ke 12 AN H S S SR A R A o B e L XU A E A
TIRRDTAEIT,  FIRPA] e ;o G ol B4 il e i

TIAPATS LR G BURIEARM ST (D A IR 238 B2, Bl B E O Aty ERs
G 2R WA S22 E S, B GiD IR AR AR e o8 5 S A RS
R AR (R AR BEI A B8 BB S B —8G Gl B ORIISM R A 1R o ) L

Any matter not included in this specification should be raised before use and confered between the both parties..
A ELELE ST Z WL, TEEAE TSR, XU i il ok .
SHIPPING =%

The capacity of delivery cell is 10%-40%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.

TR HIAL T-10%-40% 78 HIARAS, HI T~ FLIMAFAE H FE, 183X 305 7 i Y FRt JE A 58 4 IR E AT HL B . s S R N B
IERIZRED . phit . H IR ik
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Attached 1: Cell Size Drawing Fff31: SR~ E

18.35+£0.15

A

65.4+

With thermoplastic sleeve

HRARE
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Attached 2: Packaging Sketch map Drawing [f3%2: E3KE

100pcs

=

!~

100pes o 100pes

The following caution and warning should appear in manuals and/or instructions for users, especially at the point of use.
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HANDLING INSTRUCTIONS
FOR
LITHIUM ION RECHARGEABLE CELL
15 24 B s 22 e v U

1 ELECTRIC CAR, CHARGER AND BATTERY PACK DESIGN CONSIDERATIONS HZNKZE, FHRfBH

BWIHER
Charging F&H,

1.1

1.2

1.1.1

Cell should be charged with constant current-constant voltage method. Charging voltage must below
4.20V/cell and the charging cut-off current is greater than or equal to 1/20C. 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.

FEL SO I8 12 A 1 98 - 18 TR 78 FEL G 7 3G AT FE H . BRVA EES [ 78 HE FEL IR AR RER A 4.20V, FE AU R KT
5T 1/20C. %R FE AR 2, DZURIE H O 78 B RS T 420V, BIEE SIS N, FoHE
FEATEIE 4.25V DLt 78 . R EET 4.2V & SEH SRR G 46 56 .

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 0.35A (0.1C) and until cell voltage reach 2.50V, use
standard charging method. And if cell voltage can not reaches 2.50V in 30 minutes, stop charging. Do not charge
if voltage is below 2.00V.

FEHLRSNZ A TR RS, FFs HIRERZ N A T B ILIR B G AN IE R R R 7 . KL%
HLG HLER T 2,50V CH T 2.00V) B, 40 KT 0.35A (0.1C) HEFATHSHHT /A H, HEH
O HE R T 2,50V FE AR e H . RS IR 30 28N EIERE 2.50V, FRHSTFIEILE
M, (KT 2.00V 22 1F75 .,

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.

RO T L AR S C o6 — N e BE 7S rAT DI B . 8 AR I B e g ad o THIN L RGN DL R T FEL S
el e s N e N 7 S 1 2 A 1 N 20701 2 e S 0 21 e SRR R SN = P AE S et e 7l
WS F LK, AR AR TR S .

Cells should be charged at the temperature range of 0°C~50°C according to the specified current (see spec 3.5).
When the cell temperature exceeds 55°C, it should be rested until the temperature cool down to within the range
and then start charging again.

LU 78 HL SR IR N 0°C~50°C M ZHLE  (HUR5rh3.5) HIREEAT, 2 AU I IR S8 Y N 55°CH
o7 B 3 LVl BE K S DA S JS AT R R .

To ensure cycle life, it is recommended to use the normal charging or low current charging method, and
minimize the rapid charge.

ORI AT fir . HERE R PR e FE B VR BN R SR L, IR RS

Discharging fi{HL

1.2.1

1.2.2

Discharge end voltage must be over 2.5V.

RO & R/ e T 2.5V e

Discharge temperature range should be -20°C ~ 70°C at specified current. If surface temperature of the cell
exceeds 70°C, the discharge must be stopped.
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1.3

1.4

FEL ST LR B2 B [ 9-20°C~70°C, #5058 FUATHEAT o TR AR, 2 B R T U PR L 70°C I, A 2K
1ETRH

Storage fitiff

Cell should be stored in low humidity (less than 65%RH), no corrosive gas atmosphere. And cell should not under
pressure 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.

HUMAE T4 (KT 65%RH) oI iV IR A T ke, A EALHUNRZAEMT Y], HARA W EER
PRBE ORI, B AR IR0 0°C~25°C, KIIF it U RURES @ AL T 50%S0C LIF, I HA#
JHHI 5 SR AT R A

When stored within 1 month figfF3#i/NF 1 M H: -20°C ~ 60°C
When stored within 3 months /7 #/N T3 A~ H:  -20°C ~45°C
When stored within 12 months figf7F3H/MF 12 ~H:  -20°C ~25°C
Precautions on battery pack design FthZH BE i1 & I

1.4.1 Battery pack Shape, Mechanism and Material HLZHLAIFEAS, HLERFIR R

The battery pack should be designed to ensure that it should only be used with its specified charger.
P L BE T % DRAIE H AN BERI R B 78 B g EAT TE

The battery pack should be designed to ensure that it should only be connected to its specified equipment;
AL A BTt RO ORUE HANRE 5 AR 3 46 B & HEAT IE#E

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

L 2EL I R A i 7 122 B I G LB A SRR S e A SR B PR S

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

HMIE . FGERSEAN A EHSI G

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

Lt LB % B A B i D RE T HRESBHIE AR 42 . WRURSE IR
The battery pack should have a device with over-current protection function to avoid external short-circuiting.

R LN 12 AR I T BE IR B, B S SN B S DA

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

LI AL 1% BT RIS F It A A T IRV, LRVt S i BIA TR R AR

The battery pack should be designed to ensure that the cell is fixed in the battery pack and can not move freely.
R Tt S GRAE L [ E A F A Y, A BRAE R BN

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.

HL 2L A 454 _E B ORIELE H LR TR (4 R SR A RE A i R BRI, AT AN AL 77 -

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

FEL YL A8 P KT AL G SO T e IR, I 2% 30 L ) A

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

WA R N AZ R St o G RAE AR R e I {8 P R B T, o T B RAE T e B, A
HRARAEAT DT
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1.4.2  Battery pack structure (battery pack limits the number of batteries used)
R A 5 A R s 2 R ) £8P ) PRV )
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)
Rt 2 06 2T e o 7 IR o S K PO 78 FL R U 7 RS R B K 78 B L S R BRI SR B
The pack fuse is required
i BRI 22
The battery should be away from the heat Device to avoid deterioration of battery performance;
P SV 2228 129 R AR LT e e 1 DA 4 F M RE R 954K
PCBA circuit board and battery pack should be insulated (by such as plastic barrier air isolation or non-heat
conducting insulation material).
PCBAZR BB AT LI 20 22 18] S0 1% A7 4 b RLEAT B 26 (9 an S8kt B B 25 7 2 /<R B B AR S R AT RLBR )
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 shortened. If charged and discharged at high temperature
(>60°C) frequently, cell safety risk can be occurred.)
R TR W B MRM TEATRAEH . (31 &% AR (235°C) KmfE R aim BRI T RS
HL, G RRIMIEI G ik, WA RIR (260°C) FRKH, WRAFEL RS D
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 ST RSt RG GErsaiiibgl) NECs — 2 E R M e b RS s g s T, DLIBE
G FELI A B R 2R AT, TR FELVBAE BEAR IR o
The recommended spacing between the cells is more than 1mm.
FEUCHI A EE K T 1mm.
1.4.3 Protection Circuit ensure safety of battery PR3 HL S A R HL b 1) 22 4=

The following protection circuit should be installed in the battery pack:
TR LR 12 e B AE AL A

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 4.25V (including tolerances);
TS BT RN RNy T AGERIEA A o, BRI A G SR R Y B ORI T AR LR %
KT4.25V (BEHEAE) .

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;

RETRCR GRS B SR A R R A B2.5 Y, BRATTEE S TR ORI T TSR PR, R ) M P U

JRB.

Over current protection: if the single cell discharge current exceeds about 3C, the overcurrent protection should
cut off the discharge current circuit.

LR RS G SR R R R R 293, o AL IR DR R 12 D7) T L PR R

External short protection: the battery pack should have function prevent from external short cut.

Shrag ORI A ZAT BT RSN RS DI RE

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

IR ORAF s 4 R % AR R AT R T AL IR R A
Battery pack should have cell voltage balancing function and cell imbalance protection function.

P AL AT FL s P DR 7 A R TS P DR A
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1.4.4

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

FEL L LI O SR R AT I A 917 1 R SR R DR Th i

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.

FH LN 2 I, I LR R, AR IR ZE RN T AR T 50C

In order to avoid long-term storage over discharge mode, battery pack protection circuit current consumption
should be set as small as possible. Long-term use, to regularly check the remaining state of electricity, to ensure
that the battery within the single cell can not achieve over-discharge state.

N T G A it I AR, v DR AP e TR R B R B R RN . KR, 2
E SR A B R AOIRES B IR AT 2 A & B AN R AL BT TROIRES

Cell connection Fiyth %%

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-
®12mm ,the nonweldable 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)

R AN RE A AR 08 SO A IR I L2 AT . Oy T8 R it , Hib oS fUR iy g R 51 £
Fo WFEFR, AEXKIRA A EEE: ©3.5mm-012mm, ANAEXISENAEBEHE. 5T
EREER R, Rt mE N0

The battery pack should be designed with anti-vibration function to prevent from deformation damage of cell.

A EAA PiRah i, SNARAR, SR,

1.5  Cell usage HL:CH & H

1.5.1

1.5.2

1.53

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 15mV and the internal
resistance difference is within SmQ at least. (If the cells are in the sample stage, the consistency of cells cannot
be guaranteed.)

RLOSBEAT B A PN, 75 AR RIAS AL . AH RIS AH A 78RR S B FELES, W BAN A AR RR 2 L3R 15
BEAE B o O A A e s B, R IR R AT I, b i /D PRUE AT 1 H s s 22
15mVELA, AWBLZESmQUAA . CArHilAL T4 a B, 0 HLvl — SO AS B ORAED

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

METAr Rt e AR W RYERERDIRE. AR, BRI aREE

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.
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L e A T i R RS B R AR s A R AN it B s IR o pi e WA A R Az e
B, B AR AT T R MG O .

1.5.4 Do not use damaged or leaked batteries due to transport damage, drop, short circuit or other reasons.

ANEAEH BT iEidnds, BRE, s el e R P 3 5 R v R
2 SAFETY INSTRUCTIONSZ& 45N

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.

RO S A WS 5T, An s FIAS 2 F] BE SRS RO A aiE K, Il R A O 0 T BN B 45 55 T Rl
P2 N, [ A N R 37 e B DA IRE G A P e e I B RS Sl AR TR T e e S DA, A4 B
(SN =TE7ee oo | I 0 VAR (i S e ANE Wb RS =Rl | DANEE R AR B/ D L

2.1  Dangerous matter fEZFIN

2.1.1 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.

AEAE I EUCE RS TR (RT 60°C) 3, AZRREHA K F L KRB IR, A ZAE B
fif s, HARE SRS G IRl R KEURIER G

2.1.2 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 FCRBLAR I, (RPN 75 2 < R AR T AT RE, LIRS IE () F () AR, AZEEHE HSIE (+)
B (- AT

2.1.3 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.

ANEAE AR E 78 s e s A S FE LR o ARMIE 26 A 78 f 2 51 R LN I 78 i B AL 28 S N, R A 7
e B, B EGE KR

2.1.4 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.
AR S AC ffisk CH D BIRGEAm SkE e . MUl 5 EA R g B 7T FE A% o 2 SR PRI 5 47 Sk ELRRTEFE
R RE S K, B, BRI EE SR A .

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

AEE TS R B R AR LS

2.1.6 Do not hit or throw cells. If the cells fall, please dispose it as a waste product and can not continue to use.

AN BB R AR IR, T R AR, A BEARSAE

2.1.7 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.

BRI WUR LRI 2 BIRIR, IR AR TRER SRR B, B KR

2.1.8 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.

AEAEFET H iR A TS . IR BRI miR AL T L, A T ORI ER R BT, ARERE TR, ERXARR
DUR, RIPERBR T RER LTI, i RER I B EH K EUELE

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

ANEAE YRR B AR . W RE I BRI, B, R M
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2.2

23

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.

AEERMBIREREE, SRS FRAEGRE GG, SRR Rl X,

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.
ANE I FE AL . FEFS I, FRIBAR I 7] 78 FE o A AEANIE W AL S, BLAE T H IR A AN R 0B A8 K
RLE IGO0 XL AT BE LIt BRI AR B, B, BRI IR R

Warning 245

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

FELYHL 228 1 B2 4 ) LAF TR S AT A T O 10, 15 S B A S

2.2.2 Don’t 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 ignite, smoke, explode or cause heat.
ANERE B TR S B A R B A Berb e T R RO R Ry, BB T RE SR K, B, M
K SR KK

2.2.3 Don’t 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.

ANEORIH At H it — AR VR o R AN REAN AR AN RIS &, A5 AR R AR R I r TR A o AN B R At
H i EE TR S A f vl . eI RE R E K, B, RIEEGE SRR A
2.2.4 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.

AEA AL F b ARG IR R, Blinmek, K8 BESCE AR, §E 1L fih. Xk
It T RE A BREE, WIRAREER], FTRERShEAA R BM. B KR,

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

AR SR L AE L E RIS TR AN RE SE S FLE R, 1 I b e D 3R, I AT RE 2 SR it At . B B K
BRI

2.2.6 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.

A0 SR PR B A VR A R A R SR AR, LA A B O, B E RE S SR R A I B
M KB

2.2.7 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 fb RV T S SR PR IR ) VR A N IR e, o Sl g AT LR K e IR, O
SLEDE WS o

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

N LA B AR AT, T R R MRS R T e N A T R ) AR AR A

2.2.9 Do not store the cell together with metallic objects such as keys, necklaces, hairpins, coins, or screws.

ANEERE S S m kS, g, TUEE, Sk, A eI 22 5E .

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.

AR IR AR K T, RN E W R S BUR MU A AR BUA DI RE .

Precautions V3= S0
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3.1

3.2

33

34

35

2.3.1 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.
ANEEAE iR IR PR ] s R, e RS B R RV . BT RES K, B, B SR
Ko IR, W7 RE G i R B REA AR 254k

2.3.2 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 (R L. fEP AR GRLE100V) BTy, ANZAEH B, RSt H R L. R
MWHIRI R BRPEHOR, b FIREE K, B, MBS SR A

2.3.3 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.

78 F I BV A E AE 0°C~50°C 2 IA] o AN EEAERE AU PV A Lt EAT FE L. 70, AT RE I A
MPEREA A ar 105 4L, RN AT RE2 SEU A TNl B8 ™ EHTH .

2.3 4 Please read the manual before use. Please keep this manual for future reference.

FEAE RGP B ZERAEA T MG R S .
2.3.5 Please read the charging method of the charger manual.
B TS L A T A TR BT i
2.3.6 In the first use, if the battery has an abnormal smell, heat or rust, please contact the supplier.

FEE AL, GsR Ayl A IEH R RAEGE £, IER LI .

2.3.7 Keep away from flammable materials during charging and discharging. May cause heat generation, smoke, fire
or explode.

FEFEROLERE S, THTE SRR PR SDR MR A B 5 ke

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.

I SR AR R Tt R, B AR IR B K b, ST EDRTKGEAT . I, AT RE S Rk

2.3.9 Ifwires 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.
IR P ARG BRI R, IEE eI e ML, BN, ARG R bR, SRRl R
N B KRN .

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

R, VEIRAE S p iR VR AT Atk B s
EXCLUSION LIABILITY % 3 B B

Lishen is not liable for any loss caused by breach of notice in the specification;

3RS AL S AR 5 A T ST 2 e A DU R R 7 2 P i R R PR A AT 5 R AN 7R E 54T 5

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

JIAHO0E DR L L R R B AR 7S R A AT A FE T P I B AT AT ] RS AR HH BT

Lishen does not accept abnormal batteries caused by improper assembly;

JIRHANEE 3 PRIAS TERf 4 2L 2 T R 3 BRG0P 5

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

TIARAE P AN IR B S RS B TP ANFF 7S S TR T 13 AN 3 A P A 34 ol A AT ) AN AR AH 45

Lishen is not liable for any problems caused by force majeure (ex. Lightening, storm, flood, fire, earthquake, etc)

JIHRTRAT ) (e, BRE, K, Kk, HIRREE) &R ) A K HE THE.
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3.6  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 T RTERE S A, (iR P AR 5% SRS B IIAG . AR R R B, AR B SO
BT AR N T B ORFEIR 224, TR R IS Berh S A, G SR R R A % A CEE B oK i 380
PRIET5 %, AR R, & .

If you choose to use this battery, your usage will be regarded as an endorsement of all the contents of this statement.

DRI FRAE AR A, S A8 FIAT DR R oS A 7 B e 8 P9 2 (KA TT

The amendment, renewal and final interpretation of this statement are belong to Lishen.

APPSR B8 AR f AR RS J8 a4 T AT
4 CONSULTATION%i#]

If there is any problem in this specification, please contact us as following:

WA ARATRE R, HH I LT 77 5

Add: 88 Kunlun Mountain Road, Suzhou City, Jiangsu, China--Lishen Battery (Suzhou) Co., Ltd.
Johk: FRONEMHEI R A LB 88T - I s HI (TR D AR A ]

Tel No.: 86-0512-88605019
HLi%: 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 ZARI, Wt BE T HUS R G IR R el HLUR, BRI TS UM L Ty T (R R IV S ) A
NAEFHRE
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