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1 SCOPE FEHWE

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.

AR FRE 1 i A i (IR AR 2w 2R R AL Y B 1 e R BOR SR, 5 i S ST, a3k
A RS P LM ERESR, 55 0 GrMD A IRA FIBRRM R FH

2 DESCRIPTION AND MODEL it R AEIE
2.1  Description 48 Cylindrical Lithium lon Cell [543 445 2§+ Hith
22 Model & 58E(LR2170SK)

3 GENERAL SPECIFICATIONS #¥#ligts

Item IH Specifications F#&

Nominal 5800mAh(0.2C), Minimum 5650mAh(0.2C).

Nominal capacity is measured by the discharge at 0.2C to 2.50V end voltage
after standard fully charged according to specification (CCCV, 0.2C-1130mA,
4.20V, 113mA cut-off, 25°C).

FrFx 5800mAh(0.2C), #xfk 5650mAh(0.2C).

PR 2 &2 LLbr e 78 F 7 50 (CCCV,  0.2C-1130mA, 4.20V, 113mA #
1k, 25°C)7aiHiHL, 0.2C JHLE 2.50V Wl 2 & fH .

Minimum 20Wh(0.2C)
Minimum energy is measured by the discharge at 0.2C to 2.50V end voltage
after standard fully charged according to specification (CCCV, 0.2C-1130mA,
4.20V, 113mA cut-off, 25°C)
B 20Wh (0.2C)
B AE 2 DUbR e 78 B 5 30(CCCV, 0.2C-1130mA, 4.20V, 113mA #
1k, 25°C)7eifiHL, 0.2C JHCHLZE 2.50V AL = A

3.1 Discharge Capacity
LA &

3.2 AL
Discharge Energy

3.3 Charge Voltage
75 L HLE 4.20V
3.4 Nominal Voltage
PRFR 3.6vV@0.2C
3.5 Standard Charge Method
FruE 78 H 7 CCCV, 0.2C(1130mA), 4.20V, 113mA cut-off, 25°C
Surface temperature of Cell
FL Y 3 T i 52
0°C<T<10°C 0.2C (1130mA
3.6 Maximum Charge Current - ( )
BT R 10°C< T<25°C 0.5C (2825mA)
25°C< T<45°C 1C (5650mA)
45°C< T<50°C 0.5C (2825mA)
3.7Ch Ti o
% %ﬁg [‘Eﬂlme Standard charge FrifE7EH  6.0h
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3.8 Standard Discharge Method
PRAETRC L 7 2

CC, 0.2C(1130mA), 2.50V

for Cycle life)
NIRRT (A SCRHEE)

3.9 Maximum Discharge Current (Not

3.0C (16950mA)

3.10 Cycle Life
T3 6

800" cycle >80% of 1%t Capacity (25°C, 0.5C charge/1C discharge, 4.20V-
2.75V).

If charged and discharged at high rate and high temperature (>35°C) or high
voltage frequently, cell cycle life will be shortened. If charged and discharged at
high temperature (>60°C) frequently, cell safety risk may be occurred.

800 X >80% IR A& (25°C, 0.5C #8/1.0C ji&, 4.20V-2.75V) .
i EARE (335°C) KA Rum RGO R, S
IR A5 W4eiE; SEESE (260°C) TARME, FRSFErE LRk E,

3.11 Weight of Bare Cell

shipping state)
AR CHRBEa)

R <729
3.12 Operating Temperature o o
(Surface temperature of Cell) Charge ﬁ i OOC SOOC
TR it F T ) Discharge JilH -20°C ~ 60°C
1month 1/MH -20°C ~ 60 °C
N 20°C —~ [
3.133% Storage Temperature (For 3months 3 A 20°C ~45°C
12 months 12 4~ A -20°C ~25°C

If cell is kept as ex-factory status (30% of charge), the capacity recovery rate shall
be more than 80%.

AR R OIRAS, KRR RN >80%

% Storage cautions: If the cell needs to be stored for a long time (more than three months), the recommended storage state is
less than 509%SOC, and storage conditions are 0~25°C, humidity<65%RH(non-condensing), and no corrosive gas. It is also

recommended to charge and discharge the cell every six months.

KXAPEE R FT: Wb FEIT KA (3 MHULE) , BWAFEHEA N 50%S0C LU R, A&k 0~25°C. WE<65%RH(A

AR TTIRMSAR. [FN R 6 AN H BET— IR TR .
»The maximum charge or discharge current herein is the allowable current to operate cell without possibility of dramatic
degradation of the cellor sudden internal changes such as CID activationContinuous use of Cell with Max. discharge current

may accelerate degradation; The Cellshall 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.

XA K 78 H L IR B HE LA A ST VR AL, AT AFEANIE it BB AL B CID S S5 AR A B ARAL I L T iz AT He

o EESRAR ] B RO LU FL T T R S IR A o AEANPR IR AT AL R IR DL T, AR 2 BLE RO R AL e TR
Ui ™ HBLIRAL, IR A AUEE SR ThRE CRIRDIWT. FEAL. KA 3BEAT RIS LABEIEARAT 222 XU

OUTLINE DIMENSION (UNIT: mm)4hER~F

Dimension Hijth R~}

Diameter B 1% 21.240.2mm,

Height =% 70.540.2mm.

Refer to the attached drawing 1. JLBff3% 1.
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5 APPEARANCE 4

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.

LA AE A B S I R T, 2R, B0, ISR A i I RE A AN R
6 TEST CONDITION AND DEFINITION 4 44F5E X

6.1

6.2

6.3

Measuring Equipment IR #%
6.1.1  Electronic balance ~ HiFKF
The electronic balance should have an accuracy of the grade 1mg or higher.
HL 7 RSP RE BE R Y Img B0
6.1.2  Impedance Tester P4 BEIRAY
The impedance tester should have an accuracy of the grade 0.1mQ or higher.
PN BRI ASCRS B2 82 0. 1mQ B8 g
The impedance meter should be operated at AC 1kHz.
FEL BELASCOR AR 22 ¥ 1kHz 2644 T R
6.1.3  Digital caliper #{&Z£ R
The digital caliper should have 0.01mm scale or higher.
R R RZIFEVE E Dy 0.01mm =25 & .
6.1.4  Amp-meter and Volt-meter %3 % M4 %
The amp-meter and volt-meter should have an accuracy of the grade 0.5mA and 0.5mV or higher.
SRR RS FE R4 %9 0.5mA Al 0.5mV 5 7,

Unless otherwise specified, all tests shall be performed at 25°C#2 <C and humidity <65%RH.The cells used for the test
mentioned should be new ones delivered a week before at most.

Bk SR AN, B MR AEARHEIR B 25°CE2°CHIIE E<65%RH [ 44 R #E4T o IRAH B et a8 i — A A
)35 e .

Definitions & X:
C Rate (“C”): The rate (milliampere) at which a fully charged cell is discharged to its end voltage in one hour.
CER C“C” ) « Wi 1 /MM B 2k s B TR R/ (mA)

CHARACTERISTICS #:8%

7.1

Charge method 7¢ FEL 5 3\

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 {HI 7R ZE 4.20V, FFLL 4.20V 18 & 78 H1 28 ML %5 08H 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.
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0.5C {EIR 7B L & 4.20V, FELA 4.20V 18 H 75 H1 %8 B/ 35 080A 0.05C .

7.2 Discharge method Ji(HE J5 3
7.2.1 Cells shall be discharged at a constant current of 0.2C to 2.50V. 0.2C EfL i H 4 2.50V
7.2.2 Cells shall be discharged at a constant current of 0.5C to 2.50V. 0.5C fHifl il FE & 2.50V.
7.2.3 Cells shall be discharged at a constant current of 1.0C to 2.50V. 1.0C Efi (4% 2.50V .
7.2.4 Cells shall be discharged at a constant current of 2.0C to 2.50V. 2.0C fHifl il FE & 2.50V.
7.2.5 Cells shall be discharged at a constant current of 3.0C to 2.50V. 3.0C fHifl i FE & 2.50V.
7.2.6 Cells shall be discharged at a constant current of 1.0C to 2.75V. 1.0C fHiL it H & 2.75V.

7.3 Internal Impedance PYBH

The impedance shall be measured by Voltage-Impedance Tester of 6.1.2.
25°CF, A1 6.1.2 H He P BRI A I

Initial Internal Impedance <20mQ.

HA Yt Y FH<20mQ.

7.4  Discharge Rate characteristics {3 St H74: g

Cells shall be charged per standard charge method (CCCV, 0.2C-1130mA, 4.20V, 113mA cut-off, 25°C) and
discharged per 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). 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 Mz R 7 (CCCV, 0.2C-1130mA, 4.20V, 113mA #1k, 25°C) #H, 44ILL 7.2.1 (0.2C) , 7.2.2

(0.5C) , 7.2.3 (1.0C) , 7.2.4 (2.0C) , 7.25 (3.0C) F=JH, idHMbBHEAE, HilE 5dith 0.2C

BURAR A, WEER 1 EK.

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

75  Cycle Life 7E¥ %

Charge cells per 7.1.2 (CCCV, 0.5C-2825mA, 4.20V, 282.5mA cut-off, 25°C). Rest 30 minutes. Discharge per
7.2.6 (Cells shall be discharged at a constant current of 1.0C to 2.75V). Rest 30 minutes before recharge. The test
environmental temperature is 25°C. 1 cycle is defined as one charge and one discharge. Discharge capacity shall
be measured after 800 cycles.

25°CIIRIABE R, % 7.1.2 )73\ (CCCV, 0.5C-2825mA, 4.20V, 282.5mA #i1l:, 25°C) X uhiifT 7, &
i 30 43, 4% 7.2.6 7750 (1.0C fHIRLAE A 2.75V) Xf FIBEAT A, ARHR 30 04, A — U —ME
e, I\ 800 YR JE U A .

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

800 Vi HH UL 4 E280% B VAR -

7.6 Storage Characteristics f7fif I fig
7.6.1 After charge as per standard charge method 7.1.1 (CCCV, 0.2C-1130mA, 4.20V, 113mA cut-off, 25°C) , 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 7.1.1 again and discharged a second time and measured
as per7.2.1.
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7.6.2

H bR T =X (CCCV, 0.2C-1130mA, 4.20V, 113mA # 1k, 25°C) ZH )5, 1E 25°CH I T 126k 28 K5,
¥ 721 73 (0.2CfHAAEZE 2.50V) I ICRBEIME E; REFHERE L (CCCV, 0.2C-1130mA,
4.20V, 113mA #1k, 25°C) 7eH)E, 4% 7.2.1 73 (0.2C fHFH 2 2.50V) #1758 IR .

The recovery discharge capacity (2™ discharge capacity) >93% of Initial capacity.

R E AR CGF UUHRAR) >93%WIRA&E.

After charge as per standard charge method 7.1.1(CCCV, 0.2C-1130mA, 4.20V, 113mA cut-off, 25°C), store the
testing cells at 60°C for 7 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 7.1.1 again and discharged a second time and measured as
per 7.2.1 (Cells shall be discharged at a constant current of 0.2C to 2.50V).

Hl bR T = 7.11 (CCCV, 0.2C-1130mA, 4.20V, 113mA #1E, 25°C) ZHLJE, 7F 60°CHIE T4 7 R~
Ja, $% 7.2.1 773K (0.2C {EFRATHEZE 2.50V) B IFC R LA 8 285 B s 7 =0 (CCCV, 0.2C-1130mA,
420V, 113mA #i1k, 25°C) FHJE, #%7.2.1 773 (0.2C fHHHEZE 2.50V) 3T U8,

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

K R AR G AR D >90%ia 7R &

7.7 Temperature Characteristics A~ 7] Il B Jilt F. 1: g
Cells shall be charged per standard charge method 7.1.1(CCCV, 0.2C-1130mA, 4.20V, 113mA cut-off, 25°C) and
discharged per 7.2.3 (Cells shall be discharged at a constant current of 1.0C to 2.50V). 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. 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 R %@ ArnE 775X 7.11 (CCCV, 0.2C-1130mA, 4.20V, 113mA &k, 25°C) Feiire, (eI T 3
NI JEHZ 7.2.3 730 (1C TEHRUMHLE 2.50V) JCHL, 0 AN [FRBE N b A &, RS Ik 25°CTR K
HAEE L, WER 2 B3R,
Table 2
-20°C -10°C 0°C 25°C 45°C 60°C
>70% >70% >80% 100% >95% >95%
SAFETY Z4 %8
8.1  External Short-circuiting Test at 25°C & i #/h 3 46 1% 3%

Cell, charged per standard charge method (CCCV, 0.2C-1130mA, 4.20V, 113mA 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.

¥ B FRvE 77 (CCCV, 0.2C-1130mA, 4.20V, 113mA # 1k, 25°C) H5Hiithb7eiss i, {5 FH A o i i ik r vt 1
(+) () M, ERAMEEEABH 80mQ+20mQ. b B R S 0.1V, B ithiE ERFEENHERIEE 10°C
TGN, ZEFR.

bR RIANEL K, ASRAES

8.2 Overcharge Test i 78 F il it

Cell discharged per standard discharge method (Cell shall be discharge at a constant current of 0.2C to 2.50V) is to be
overcharged with 3C to 4.6V while tapering the charge current. Monitoring change of cell temperature during testing.
Stop the test when the charge duration is 7 hours or the temperature of cell drops to 20% below its peak.

Criteria: No Fire, No Explosion.
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feiEbr 70 (0.2C THAAR A 2.50V) JiH, DL 3C M T Al R LR IA H] 4.6V, 470 B[] RREE 7h
B L IR FE T B 21 LI AR 20908 45 15 I
Faife: AR K, AEEE.

8.3 Overdischarge Test i F iR

Cell charged per standard charge method (CCCV, 0.2C-1130mA, 4.20V, 113mA cut-off, 25°C), is discharged at
constant current of 1C for 90min.

Criteria: No Fire, No Explosion.

RIEARETT L (CCCV, 0.2C-1130mA, 4.20V, 113mA &1k, 25°C) Wb e, SRJ5LL 1.0C B Xt H
WBEAT s, RS [T A 90 48t

PR IR K, NIRLE.

8.4 Heating Test  #AH MR

Cell charged per standard charge method (CCCV, 0.2C-1130mA, 4.20V, 113mA 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°CA2°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.

e MEFRAE 7 (CCCV, 0.2C-1130mA, 4.20V, 113mA # 1k, 25°C) 78 H (1 B b i B BME IR i #i o,
R e A 3 22 F s W00 e s L B o MR TR AR et SRR IR A THELE B N AR B 5°C+20C . MR R
FEIR AR, S EIR A IR A 130°C2°C 5 1E R HE 30 44, 45,
FrvE: HAE K, ANRIE.

8.5 Crush Test #5EM

Cell charged per standard charge method (CCCV, 0.2C-1130mA, 4.20V, 113mA 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 pressure reading 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.
fe AR 770 (CCCV, 0.2C-1130mA, 4.20V, 113mA 1k, 25°C) 7eiifl Fi (1 F I JBCE T AN KPP AR 2 18]
BOR A A BT 5 PR AT . SR EARN 1.25 Ji~F (32mm) (3% ZEFEAE N 3l JIAHE5 1R U 15 4% X6) 1 ~F Al
Fr8iniE, BRI F] 2500 5577 9~ (17.2MPa) , B PR 8] & 77 ik 3000 55 (13kND [HFFE 1, 45
HM,
Pt HIAES R, AERLE.

8.6 Drop Test k¥l

Cell charged with standard charge method (CCCV, 0.2C-1130mA, 4.20V, 113mA cut-off, 25°C), is dropped from 1.5m
above a concrete floor by the positive and negative terminal down. Wait for 1h.

Criteria: No Fire, No Explosion.

Fe bR 77 U (CCCV, 0.2C-1130mA, 4.20V, 113mA cut-off, 25°C), 7e i L K FEL I, B4 Fi b 1E 7 A 7 1)
M 1.5m AL E R ERVE BK e b, WS 1h.

bRt RIANER K, ARAES
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9 PACKAGING fu3
Loading 130 cells per box. Sketch map refer to attached drawing 2. 0255 &2 130 H e, B3¢ 2.
10 OTHERS Hfib

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.

JIAR AR AR BB 0 BT B CRAIE I AR B F kR 12 AN, ™= il £ S5 OR3P A o ) R L 22 U5 T ik
TIRRSTAERT,  FIRP] e 7 G 2l B4 ) e i

TIAIAKE ARG OUAREAEM ST (D b A IERR 2. B, Bl )y sUsE O it KRN
G 2R A R2SHAbE SR, B GiiD IR . AR AAEE o R T LS AR
IR E P BT TR (WEARATD IR R A B A P U IR S s — 2 Gl RIS A 2R ) o B 1)

Any matter not included in this specification shall be conferred between the both parties.
ANELEAE B SRS 1 22 Y HOATART TR, eb XU P e R
11 SHIPPING &%

The capacity of delivery cell is under 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.

Bt Al T/ T-40% 78 HUIRES, BT FIAZETE EFE, 328028 2078 7 o (1 Fi it DG v2: 58 A RIE A F i o d8 fan i 75 R B ik
FZREN . phifiy H WG RT
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Attached 1: Cell Size Drawing Bff3% 1: ZFER~FE

®21.24+0.2mm

.

70.54+0.2mm

With thermoplastic sleeve
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Attached 2: Packaging Sketch map Drawing M3 2: B3HE

Top plastic grid

@ PP esgds

¢ 37 0nun

Eer—

Cell box
Cell Bottom plastic grid 130 PCS per box With plastic bag packaging
e
oo
- 'v
4 > o T

Extermal box

With plastic bag packaging Total 1 box 130 PCS cells

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
58 2 v 0 22 4 T ]

1 ELECTRIC CAR, CHARGER AND BATTERY PACK DESIGN CAUTIONS BaEIK%E. i RMEmAR TR

HI
11

1.2

Charging 7tH.

111

112

113

114

115

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.

PR T2 A58 LV -1 70 P PR 7 B AT e Fl o B RS 78 F L AN RO 4.20V, e LR FRLRR T

LT 1/20C. R H| 70 B as b w22, b AURIE RS A L AR T 4.20V. BIEAE R EAENL T, A

JsATT R 4.25V DA id 78 . SRR R T 4.2V 2 BRI A G 4 A -

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 0.565A (0.1C) 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.

FEHLERNOZH A TS RS, TIE BT RE N A% N T B AR VR FE I JE AN IE W R R 7e . S K7
filf O FL IR AR T 2,50V CHs T 2.00V) I, s Zi i FAIR T 0.565A (0.1C) HLIfTX UG HET e i, E
PSR T 2.50V BEHTARHET TSR . W AR U R AR 30 B N VAT A 2,50V, FEHA T E
1E7e ;KT 2.00V 2R R HL

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.
FEHLENOZ LA — N R TS A I B . T R I ke B R G I TH I 28 L LRI DAS T AR
U 2L 21 YA e N O N NP 1 s A A 1IN 7 LS A = e Sl 1L 2 2 SR R S S = P VA S et a7
Wroe R L, G AR IR T

Cells should be charged at the temperature range of 0°C~50°C according to the specified current (see spec 3.6).
When the cell temperature exceeds 50°C, it should be rested until the temperature cool down to within the range
and then start charging again.

P 78 FELREAE i BN 0°C~B0°C R HZHLE CLAUAK A5rh 3.6) FHLREEAT, 24 RS Il 28R HH N 50°CH
o7 B 3 LVl BE P SR 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

N ORI f, TR AR AE e TR BN R R L, R R AR

Discharging  Ji(H,

121

122

Discharge end voltage must be over 2.50V.
FLEBCR 2% 1 F R 7R R T 2.50V

Discharge temperature range should be -20°C~60°C. If surface temperature exceeds 60°C, it should be rested
until temperature cool down into above range and start discharging again.
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FH SO T3 HE I YE [ -20°C~60°C, RO FE A, 224 i v 36 ThT i 68 HH 60°C I, I /i B 38 Wl b 3, R &2 DA
YEH S AT R

1.3 Storage f#f7

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.

RS RAE T (I T65%RH) ToRF e SRS FAtAE, ANEALHESHASZAR MR, AR R B
PRIFE R AR, BRI N0°C~25°C, KWIFAE, HEHT RRES @ AL T-50%SOCLL T, I HAE
A 5 AT A I

When stored within 1 month  f&FH/MF 1 M H . -20°C ~ 60°C
When stored within 3 months  fg/FE/MF 3 1N H « -20°C ~ 45°C
When stored within 12 months 428/ NF 12 1~ H . -20°C ~ 25°C

1.4 Precautions on battery pack design FEtZH it 2 FH I
1.4.1 Battery pack Shape, Mechanism and Material FEithZH A, HLEEAIAS 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 PR UE AN BE AR 78 FEL AR EAT 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 A B & AT IE#%

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

P Yt 2EL L RN A i 7 12 V5 T RSCE G e ¢ B A BN et £ 2B SRR S5 A

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

HBIE, PAER SRR A HESIR.

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

R AL et N B A B i r D ae I HREWE BRI . WBUAASHIR N

The battery pack should have a device with over-current protection function to avoid external short-circuiting.
R AL N 2 A S IR AR D RE R B, SR S AR B B 15 100 A A

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

R S 2 B v RIS f b R A T IRV, AR AN e B 1k ORI R AR

The battery pack should be designed to ensure that the cell is fixed in the battery pack and can not move freely.
AL vt b S ORUE A v [ e 7E B AL N, AR A B

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.

RV ZEL 7 45 4 b I CRAIEAE HE I AT AL 0 v J AN R A FEL s EH IO, AR TR AT AT LS. 7

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

PV ZEL S8 FH AR AR A1 2 O s o MR M I 122 36 U He TR

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 BN 1 s o 2 SRAE S AL S S IS P P IR T, X T AR AT [ R, oA
AT DTAE

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

FL T ZH S Rt 2E PR A 4 P 7 Fl v B )

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 A ZBE e 5 7 A i 7 0 ) 7S P PR O 7 R A R R K 7S RS R IR B R D)

The pack fuse is required.
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143

R 22

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

R L 2228 1 A R T A A1 DAGRE S FRVB I BE A 25 4

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

PCBAZE A A H jth 2H 22 [] L% A 48 B0 o) AT B 26 (481 G DR1 B B 4 7 2 <R 9 Bl S A R R 2D o
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.)

H A TR AR H RS T AN . (R @ e (335°C) a3 el s iR AL T 7K
ML, 2I&ERCRIIETH A G SRR (260°C) TARMHE, TREAELZERE. )

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.

AR I RS . RE G aSaUEbdl) M — e BRI b AR b A s v i e e, DLk
G FEL () R AT, AT R FEBAE AR AR
The recommended spacing between the cells is more than 1Imm.
AR AT EE K T 1mm.
Protection Circuit ensure safety of battery {3/ H B Aff {5 B jth 1) 22 4
The following protection circuit should be installed in the battery pack:

I TR DR B R R 1% 22 R A HLT AL N -

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).

Ry BT eErREARN T ARG Ty, RSP 5 Bt (14 5 R0 78 PR H B 1%
& F4.25V (AEAE) .

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.

RETRCRRL R G0 SR B RS R TR IA $12.50V 5 FRAT T U0 TR PR A7 N 2T TR LA L A VR PR U

RN,

Over current protection: if the single cell discharge current exceeds about 16.95A, the overcurrent protection
should cut off the discharge current circuit.

I ERLORS 0 SR A L R R R I 29 16.95A, i HL ORI 12 D7) W 0 FEL LT FL S
External short protection: the battery pack should have function prevent from external short cut.
HMELEE ORI R ZH A 7 1R AR R D) BE o

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

RLIR ORI 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 R P DR AT L AN P DR

Battery pack should have function to avoid thermal propagation when the cell goes failure.
Pt 2L I A RO SR A 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.

LN 12 I, I RO, AR LR 22 NN T AR T 50C,
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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.

N7 G At B R AR G, R A ORI 2R RV A FRIR R B E KR RN . RIIRAE I, 2
SE IR AT R ARIRES, BRI ORI A A & SR SN B B HOIRES

1.4.4 Cell connection Hijti% 2

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-
®15mm ,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)

R ANBE A3 T B 2 S A R I T 2T % . 9 1 R A 4, F it ML I R O SRR B 5] 4L
Lo WNEFTR, HEKIEBRHAAGET: ©3.5mm-d15mm, AuEXIEUHBEAR . RN TE
EARER R, BAREEY SRR

The battery pack should be designed with anti—vbration function to prevent from deformation damage of cell.
R A PR, S4B, iR st .

1.5  Cell usage H:&f13d

1.5.1  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 cells are in the sample stage, the consistency of cells cannot
be guaranteed.)

HLASEEAT HR A PN, TR A FIAH FRS A7 A R B A 78 RS I FRES, T DU AN ARZE B3RS
SEAE B ALV I A0 F A fB A BE, TR B AT S, e A R R A A P i 22
10mVELHN, WIHZ4mQUAN.  Canriib il TREG B, JH f it — SO EAS BB ORAIED

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

HELAT M AR E IS I fRIPEEEIIRE. AVECRIE . PO

1.5.3  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.

RO A AR T R R R i E S AR b as i R A i, e as iR e i A A ] 32
B, B AR AT T R M O

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

ANEA BT ism, Bk, Egde 5 R R 5 R e .
2 SAFETY INSTRUCTIONSZ4= 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.

HLES S A A HLVA RIS 5T, s A AT RE SR R A, G R A I BN B 05 5 . TR
NP2 I, (RIS B I ORF 2 B DARE S s FH 02 S i A B R A S . RS AR AT e e RS DART, VAT
BRI 22 sy e teAh,  Juphom 20 BT St & I T

2.1 Dangerous matter f&RrZEIR

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.

AN Bl RS T Rl (R T 60°C) B, AEDR BN KA KA B G, A EAE B
RS, HARE S R AT A TR K ERER fERS .

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.

ANEDR R LI, (R R A< R AR T ARL, DL IE (+) F () ARG, AZEEUE FSIE (+)
fio (=) RAEA

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 78 BB & A S SR R R . ARRLE S e 5l R I e s el R WAL S OB, T RESY
SIERMB AR, B, & KEURIE,

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.
B HIL S AC #fik (H D BUR R %+ . b FHEA R E M7 2% . Wi it 54k B,
R AT R DI RE R B, B KEURNE.

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

AEGE TR . BRI R A ERES

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.
BT B S . RS IR, 1 R AL, SRRk LR .

2.1.7 Do notdisassemble cell. If the protection circuit is damaged, battery will no longer be protected. Then the battery
may generate heat, smoke, fire or explode.

AN R . WURIRIP LR SE BRI AN ORGP, FTRES SRR I B A KRN .

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.
ABESEL mR AL 7R R . R e SR iR AL 7S, A T ORI ZRER S, AREFE . FEIRXAIR
DU, DRAPEER AT RE A AR W, VAT RE AR I B KRN .

2.1.9 Do not use obviously damaged or deformed batteries, which may generate heat, smoke, rupture or fire.
ANEAG W AR IR B TR AR A It . ARSI R AR R, B, AR AR

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.
AEEBEHGRREERL, e PRAGERE SRS, ISR, Rl ERERLE.

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.
AR L. EFR I, FRIBA S R 78 2 R AE AN IE W AL IS, HAETBCRIN 2247 AN ] Fi0RH K
R B 00 IXLE AT R Site BTN, B, AR e AR

2.2 Warning &3

2.2.1 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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2.2.2 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 R B OB O AR A B Rorbe |l TR B e by, TR sl I AR, B
M A KRN .

2.2.3 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.

ANBERA i — VR o IR AR R A & A RIS R B AN [ AR 7= i ) FEth IR A T R
ol B, B KEURE.

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.

ANEAFHAIE R . an R SRR, Bk, K EReE e, s b . X
(R AT REAT BR PG, WURZKZLAE, WRESLERHB AR, B, B KEURIE.

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

20 S LU AE RIRE RN (8] 9 AN RE SE s FOE AR, B LR fP R, R AT RE S SRR bR . B, K
BRARAE .

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.

T SR E B AT VAR AL P L A R AR, RO I B K, IR R Sl I R B
M. A& KRN .

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.
AR R o SR LI HE AR R N IR, A i i e BT, T LRI AR RIS, I
SRS R o

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

N7 R T B A, T R R R N A [ R P SR ERARAE A
2.2.9 Do not store the cell together with metallic objects such as keys, necklaces, hairpins, coins, or screws.

2.3

AER IS SR, g, WEE, Skifi, A meiReL s,

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 A H AR SR Th RE .

Precautions 3 i 5 17

231

2.3.2

2.33

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 R IR A ] B8 E Bl . T RE I BRI REAN G A 54, R AT RE s S R k. B
M B KB

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 AL A ORI 2k . 7B GEIT100V) BTy, AEAHIEM, "IRESiE R, Wik
R A PRI LR BR B R, TR S i A 3. B A KB

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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78 L I EE Y A RE AE 0°C~50°C 2 [A] o AN EEAE RN E A P VO A0 Bt HEAT 7E L 50, AT RE G I e
PR a5 1L, RN RES B TNl S8 ™ EAE .

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

FEAE TR DB T o 15 2 8 ORAFAS T LR R 255

2.3.5 Please read the charging method of the charger manual.

LR R N WP

2.3.6 In the first use, if the battery has an abnormal smell, heat or rust, please contact the supplier.

FEE AL, R BT AN IEH R RIAEE RS, IR .

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

or explode.

FEFERCRERE N, 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.

DR AR R b e R, AR B BK L, NSZEDRIKGEAT . I, W RE S RISk

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.
IR FEEE BRI R, HE BT 2% M4, RN, FREGE R bR, SR K
AoOEML KBRS

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

MG, RS st ik SO AT f b E

3 EXCLUSION LIABILITY# 35 # B

3.1

3.2

3.3

3.4

3.5

3.6

Lishen is not liable for any loss caused by breach of notice in the specification.
JIARF TR Js RIS 15 P VA 555 T 2 4 o DU 3R 1 7 A 0 Il R R B AT AT 450 SR AN AR E BT AT

Lishen is not responsible for any problems caused by design defects in electric circuit, battery packs, electric cars
and chargers;
JIRPRT R . A AL BN R AN A PR BT A HETC T A R R ATART i A A A AT

Lishen does not accept abnormal batteries caused by improper assembly.
DI 32 DR AS TE Ml P 2 2B i R ol ) 5 P T

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

JIARAE P AN IE B B B 5 RS 5 Th AN PR 78 S TR T 125 B AN 3 PO A P PR 5 345 ol AR A AT il RS 7R HH 54

Lishen is not liable for any problems caused by force majeure (ex. Lightening, storm, flood, fire, earthquake, etc)
DI TR B Cinge i, BN, 3K, KR, HFESE) & B AE ] in] AN KA BT

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.

IS (e = e SR S I e - AR o S N o o 1 2 P e s 22 2 =T PR TR 1]
FFEMEMFRIE AT N TR Z S, IR IS B R, RA R R I 261 LB R i
fER, Rk, RERMERMEAD , G,

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

IR RS IR AR AT, S A AT A A X A 75 B 4 3 9 A AT

The amendment, renewal and final interpretation of this statement are belong to Lishen.
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AT RME L SRS e A iR RS & 1A A

4 CONSULTATION%#]

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

WAAERTSRE R, TR LLT 75 U5 i

Add: 88 Kunlun Mountain Road, Hugiu District, Suzhou City, Jiangsu, China--Lishen Battery (Suzhou) Co., Ltd.
J o hk: DR INBHEIR A 1L #6885 - st Hit (TRMD A IRAF]

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 AR, Wt BE T RS R G OR YT g el HLURT, BRI TE R EL Ty T (R R N 1 S ) A
NAFHREE
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