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1 SCOPE EHiH

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 are advised to contact
Lishen Battery (Suzhou) Co., Ltd.

AMEFERE T AN BRI ERA A MRS E R FEMMBARER, WA EREEED, WFHHRR
B LUSMIEARER, ES MBI ERA A BRRERER.

2 DESCRIPTION AND MODEL B KA &

2.1  Description i} Cylindrical Lithium Ion Cell [B4F %Y 48 5 7 Fiith
2.2 Model = LR2170LA

3  GENERAL SPECIFICATIONS #3#i#g#s

Item TiH Specifications F#&

Nominal 4000mAh  #RFF% & 4000mAh
Minimum 3800mAh  H{X% & 3800mAh
- Nominal capacity is measured by the discharge at 0.2C-0.8A to 2.50V end

. o voltage after standard fully charged according to specification (CCCV,
3.1 Discharge Capacity i % & 0.2C-0.8A, 4.20V, 80mA cut-off, 25°C ).

FRFE 4000mAh(0.2C), F{% 3800mAh(0.2C)
SRR AEER UARHEFR B 7 R(CCCV, 0.2C-0.8A, 420V, SOmA #lE,
25°C)7aif L, 0.2C MEE 2.50V MK EEE.

3.2 Charge Voltage 7t HLHE 4.20V
3.3 Nominal Voltage ¥r#KEJE 3.60V@0.2C
3.4 Standard Charge 172 CCCV, 0.2C(0.8A), 4.20V, 80mA cut-off, 25°C
3.5 Rapid Charge RiE 75 CCCV, 1.5C(6A), 4.20V, 100mA cut-off, 25°C
26 Maximum Continues Charge 0°C < T < 15°C 3000mA
urrent
. 15°C < T <50°C 6A
B OK 7S T =

_ ] Standard charge /A#E7RH:  360min
3.7 Charge Time 7t HLAT 8] Rapid charge tRi% 7 B : 70min

N 0.2C-0.8At02.5V
3.8 Standard Discharge #REBETTR| ( 20.0.84 B E 2.5V

3.9 Maximum Continuous Discharge
Current 45A (Soocéﬁﬂ:)
BROKFFEETH L B
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300" cycle >60% of 1 Capacity (25°C, 6A charge/35A discharge, 4.20V-2.5V,
3.10 Cycle Life &% 80°C cut off)

300 (XIEH>60%EIREE (25°C, 6A F8/35A FX, 4.20V-2.5V, 80°CH; k)

3.11 Weight of Bare Cell £E& <67g

3.12 Operating Environmental

3 Charge 7tH 0°C ~ 45°C
Temperature () . . . .

TR Discharge -20°C ~ 60°C

3.13 Cell Surface Temperature( ) Charge 7tH 0°C ~ 50°C

FEL R H R Discharge H{H, -20°C ~ 80°C
3.14 Storage Temperature and Imonth 14H -20°C ~ 60 °C(<65%RH)
Humidity (For shipping state) () 3 months 3 4~H -20°C ~ 45 °C(<65%RH)
FRAER T (HH 55 35) 12 months 12 /A -20°C ~ 25°C(<65%RH)

Note("): Operating at high humidity(> 65%RH),the cell performance will deteriorates
FERIRIET T (>65%RH) R A, & 18 itk %5 1k
Note(?): Discharge (over temp. protection) should not be over 80°C of temperature. Protection set should be based on the
location of the cell surface with the highest temp increase part of the battery pack.
R (BBIRRIT)IRE A RERIT 80°C. (R4 B 7 LA ith 248 o 515 T 5% o 1) EEL M R T o B A
Note(?): Ifcell 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.
R A B SR, IRE A BRTE 90%Lh b
AEERED: WHEMFEERITKIPFMEGC MA L), BUIFMHEER 50%S0C LLF, FFE%L 0-25°C,
{BE<65%RH. TREMmSiE. RN BEINE 6 AT RFTHE.

4  OUTLINE DIMENSION (UNIT: mm)4ME R~

Dimension HLith /X~ Diameter B2 21.2+0.2mm, Height =& 70.5+0.2mm.
Refer to the attached drawing 1. L Fff 3% 1.

5 APPEARANCE %31

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.

B ERFEEHR L BREWEIR. MiT. 2R, S, BRESEH BB NAR.
6 TEST CONDITION AND DEFINITION Jif £/ 5E X
6.1  Measuring Equipment  JiKi% &
6.1.1  Electronic balance BT K

The electronic balance should have an accuracy of the grade 1mg or higher.
BT RFREER Y Img BLE &,
6.1.2  Impedance Tester P4 FHIMRAX
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The impedance tester should have an accuracy of the grade 0.1mQ or higher.
PRI AE FERE 9 0.1mQ BUE &,
The impedance meter should be operated at AC 1kHz.
R PHACRZFE AT 9 1kHz 254 F IR
6.1.3  Digital caliper # &R
The digital caliper should have 0.01mm scale or higher.
HRFRAFEVEEA 0.01mm HEH.
6.1.4  Amp-meter and Volt-meter %55 & R
The amp-meter and volt-meter should have an accuracy of the grade 0.5mA and 0.5mV or higher.
BIHRAMREER RS ER 24 0.5mA 1 0.5mV BKE &,

6.2 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.

PREFIRE RSN, FTA MR TERR AR FE 25°C+2°CAVR BE<65%RH %1 T 4T . MR st 2 te— A A
AT L i

6.3 Definitions & X
C Rate (“C”): The rate (milliamperes) at which a fully charged cell is discharged to its end voltage in one hour.
CER(C”): WM 1 /N 2 & 1 B R BT A B FL KN (mA) .«
7 CHARACTERISTICS 8
7.1  Charge method 7¢H, 773

7.1.1 Charging shall consist of charging at a 0.5C(2A) 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 80mA.

0.5CQRA)EMFHEZE 420V, HLL4.20VIEE B E HFEERN 80mA.

7.1.2 Charging shall consist of charging at a 1.5C(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.

1L5C(6A)ERFLEBE 4.20V, HLL4.20V EE 7B EEFRZER A 100mA.
7.2 Discharge method Ji# B /5 2,

7.2.1 Cells shall be discharged at a constant current of 0.8A to 2.50V  0.8A 1EREZE 2.50V
7.2.2 Cells shall be discharged at a constant current of 4A to 2.50V  4A {EREZE 2.50V
7.2.3 Cells shall be discharged at a constant current of 35A to 2.50V  35A 1R EZE 2.50V
When the cell surface temperature>80°C, all discharge method should be stopped.
HEMRERE =80C, FrABEHRBRIZ LS.

7.3 Internal Impedance PJ[H
The impedance shall be measured by Voltage-Impedance Tester of 6.1.2.
25°CF, f#H 6.1.2 HJE P BEMR A0,
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Initial Internal Impedance < 12mQ. FEjth HFH<12mQ.
7.4  Discharge Rate characteristics 1223 B3, 14 £
Cells shall be charged per 7.1.1 charge method (CCCV, 2A, 4.20V, 80mA cut-off, 25°C+2°C) and discharged per,
10A, 20A, 30A, 40A. 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°CF %8 7.1.1 73U(CCCV, 24, 4.20V, 80mA # 1L, 25°C)FE ., 2 FILL, 10A, 20A, 30A, 40A =K,
WFRAEMBEEE, FFTESHEL 10A HBEEFH L, HER1EXR
Table 1
10A 20A 30A 40A
100% >95% >93% >90%
7.5  CycleLife 1&8H #

7.6

7.7

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 15 minutes. Discharge
per 7.2.3 (Cells shall be discharged at a constant current of 35A to 2.5V, when the cell surface temperature to 80°C
the discharging cut off ). Rest 45 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°CIMAIR T, #% 7.1.2 HTR(6A EFRFHBE 420V, FELL 420V EER B EBERERN 100mA)ST M
HATTEE, MRER 15 40%h, % 7.2.3 FREGSA ERMAZE 2.5V, 4Bt R EREIXT 80°C, ML )5t
WHATTHER, RER 30 0%, FRRE—RN—MER, TR 300 RIEFERBERE.

Discharge capacity (300" Cycle) >60% of 1% Cycle Capacity 300 IX{EH /5 i B R BE>60% E IR A&
Storage Characteristics fEfi& A

7.6.1 After charge as per standard charge method 7.1.2 (Charging shall consist of charging at a 1.5C 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 0.025C),
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.

H3%Z 7.1.2 7 (CCCV, 6A, 4.20V, 100mA # ik, 25°C)REE, 7 25°CHIE TR 28 KRG, #7217
(0.2C BRKAEE 2.50V)H LR EMEE; REFK 7.12 FRFRBE, % 7.2.1 FRFTE RN
.,

The recovery discharge capacity (2™ discharge capacity) >90% of initial capacity.

IR R B E(E IR A E)>90% VIR R &
Temperature Characteristics 735 & B 1 B
Cells shall be charged per stardard charge method (CCCV, 0.2C-0.8A, 4.20V, 80mA cut-off, 25°C) and discharged
per 7.2.1 (Cells shall be discharged at a constant current of 0.2C 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 T #& B Hr#E 7 :U(CCCV, 0.2C-0.8A, 4.20V, 80mA A1k, 25°C) Fe i B, ZEMHRIEE FHUE 3 /I BT 7.2.1
FA02C HFREE 2.50V)8H, WRAFERE T EMHERE, HFitES5Et 25°CTREAEBEA T,
WRER 2 EXR.
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Table 2
-20°C -10°C 0°C 25°C 60°C
>60% >75% >80% 100% >90%

8 SAFETY &k
8.1  External Short-circuiting Test at 25°C & i5 /M58 B I3

Cell,charged as 7.1.1 method (CCCV, 0.5C-2A, 4.20V, 80mA cut-off, 25°C), is to be short circuited by connecting
the positive (+) and negative (-) terminals with a total external resistance of 80 mQ+20m<Q. 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

288 7.1.1 77R(CCCV, 0.5C-2A, 4.20V, 80mA B 1E, 25°C)¥ Haith e i35 £, 3 P 4 el B 4 B BB TE () 2 (%,
FORSMEBE A FE 80mQ+20mQ. M et i EFEE) 0.1V, SR ERENREE 10°CTEE RN, LHNR.

PRE: BRI K, FERIE

8.2 Overcharge Test T 7a B3, il izt

Cell,charged as 7.1.1 method (CCCV, 0.5C-2A, 4.20V, 80mA cut-off, 25°C), is to be overcharged with 18A 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

&I 7.1.1 77:(CCCV, 0.5C-2A, 4.20V, 80mA #1E, 25°C)¥ fitiFaien, UL 18A BT % B % B E L 5
20Ve MBI RE T U bR A L, HEmBEE TRESERMN, SRR,

PrdE: AR, RRIE

8.3 Overdischarge Test i3 fa it

Cell,charged as 7.1.1 method (CCCV, 0.5C-2A, 4.20V, 80mA cut-off, 25°C),is discharged at constant current of 1C
for 90min.

Criteria: No Fire, No Explosion

EIARHETT R(CCCV, 0.5C-2A, 4.20V, 80mA &1k, 25°C)¥4 Fayth 783 5, 2R 5 UL 1.0C [ B8 78T B b b A7 1 e,
TR [E] A 90 434 .

PRiE: MR K, AERLE

8.4 Heating Test BN

Cell,charged as 7.1.1 method (CCCV, 0.5C-2A, 4.20V, 80mA 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°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

HIRARMETT F(CCCV, 0.5C-2A, 4.20V, 80mA i 1E, 25°C) 70 e B M B BME B N HAA oh, 4 BB s ey
T IR AT . TEIRATFHE A, BESRIEB A THEEE NS soCc2°C. MIMER MR ES, 4
TEIRAH IR B IA B 130°CL2°C /E BB R 30 404, 5k,

PRUE: EMARER K, ABRLE
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10

11

8.5 Crush Test #HFEIHR,

Cell,charged as 7.1.1 method (CCCV, 0.5C-2A, 4.20V, 80mA 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

AT HETT (CCCV, 0.5C-24, 4.20V, 80mA &1k, 25°C)78 i B 1 Bt B FH AN K BR8], EReamk
FE7 A5 FARFAT - KA ERA 1.25 inch(32mm) 135 E R AE R3h J14E 48 1 BUE W& ST PR B4k, B3
TREIEF] 2500psig(17.2MPa), F-FAR 8] & 123 3000pounds(13kN) BB E /7, 48 HR

PRAE: EMANE K, NEIE
PACKAGING fi3

Loading 130 cells per box. Sketch map refer to attached drawing 2. EELWh L34 &% 130 Ry, T 2.
OTHERS HAh

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).

FIAR A A HUR r v Y BB ARIE A N A R B2 B 12 A, 307 T R A 00 P O A 7R B 1) R L 4 XU A S B
IR, AR P R R R EGE: WRRHAN, TEIFE R 300 Yk, TR AR A LA E it A F 300
KIEA TR ANE); AT LLFBR A ()BRMER ERNLR. B8, BHiEm T MEER T %
5. GiRMZERA. A RARKAMEROLWE, HNGi)BmaER. 48, EERSRTRUSERE R
TR Z IR 5 B (A SR B AL A 4k B /48 P 5 B M R BROR — B

Any matter not included in this specification shall be confered between the both parties.

AEE T B AR B A AT AT I AR, Bl T T R AR R

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.

H T H20%-30%78 RS, BT HIMAFIE BFE, X BIE 0 K it Tk & FAET B & . EH R R 1R E
PRl whidr. B EER#.
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Attached 1: Cell Size Drawing Fft3 1: SMLR~HE
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Attached 2: Packaging Sketch map Drawing Fff3% 2. ®3E
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Total 2 boxes 260 PCS cells
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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
Y e it 22 A Y U

1 ELECTRIC CAR, CHARGER AND BATTERY PACK DESIGN CAUTIONS HZFNEZE. 7o H SR B4 3k &

2
1.1

1.2

Charging 7 H

1.1.1

1.1.5

Cell suggested to 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 4.23V/cell to prevent from over-charging. Cell
life can be shortened by charging above 4.20V voltage.

GRWERER-EEREN G RATRE. BB B aERERIT 420V, REBLEHETAT

FT 150C. ZEE A FMERIRE, LIHRIERGTBAERT 420V, IHEERSEBRT, TH
BEATEY 423V B RS RE. REEERT 42V 2 FHENETEGREE

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 2A (0.5C) 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.

AREFENZHEERARERG, WABDENEZNATHRIEREREEAER MR EETE. SKE
S BER T 2.50V(E& T 2.00V)EF, S8R 2A(0.5C) Bxt BT TFe s, BB et e
EET 250V B TinEr RFe . AR HETE 30 A TERE 250V, BSEEILFE,
&T 2.00V BT .

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.
FREBNIZMLE N TEMAERNEE . TAONEE BT 3. BRI LR B R
W, KR B TR EARE . SR B BREEERTZ —RNE B RFEEE, MiZE4e )
Wi7e R RLER, BT AIBIR A

Cells should be under 0°C~45°Ctemperature range (see spec 3.5). 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.

TR HNAEIRE A 0°C~45°C T HEAUE (LA B 3.5)mIRHIT, HAlRmiREBHR 50°CH,
PrEFEE MR ERE L LCEEETR A,

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

ARG, MR AR RSN B, A RR.

Discharging

121

Discharge end voltage must be over 2.5V.

HOHBELEREFEET25V.
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122

Discharge temperature range should be -20°C~60°C, < 65%RH (see spec 3.12). If surface temperature exceeds
80 degrees, it should be placed until temperature cool down into above range and start discharging again.

ST R T T 9-20°C~60°C AR R <65%, IALE (LAAS 3. 12) Byl 4T, it Y
R m B 1 80°CHY , B2 B B syt i B Pk & L b 5 B B AT s .

1.3 Storage fi&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.
HGRETRUIRT 65% RO LMt AN E T 477, FNELLREARSZEMES, BAHE AR
EHEERE, REMFEEN0°C-25°C. KEFME, RHGHFERERIATS0%SOCLL T, 3 /S
B TRERN. BiEeN BT —IRFRAE.

When stored within 1 month /78N F 1 P H: -20°C ~ 60°C(<65%RH)
When stored within 3 months g F8#/NF 3 M H: -20°C ~ 45°C(<65%RH)
When stored within 12 months 7 #i/NF 12 I~ H:  -20°C ~ 25°C(<65%RH)

1.4 Precautions on battery pack design Hit14H &%V & HIR
1.4.1 Battery pack Shape, Mechanism and Material FEWZHAITEDS, HLEAA R

1.4.2

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

LA BT RAZ RE N RE R R A Fe ra 88 HE 4T 20 o

The battery pack should be designed to ensure that it should only be connected to its specified equipment;
B2 BV L% SRAE AN e 5 AR AR AT 1035 % AR & HEAT 3.

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

Rt 4 T S AR R i S22 R T B A I B IE A7 W3 e e A R

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

BE. ARERSFEINEESIR.

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

A Wit N B AP B TR H BRI R . MRS R

The battery pack should have a device with over-current protection function to avoid external short-circuiting.
BN Z A RIRR P IIRE MR B, SRR AMER B R .

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

RV A N Z BT BRI BB R A T IRV, FARTR USRS BRI R BRAR

The battery pack should be designed to ensure that the cell is fixed in the battery pack and can not move freely.
R BT b R ORAE B B B 7E FR b A P, A REAE AR T

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.

FEL vt 21 7 25 1) b L RAE 7E HH IR T B BT U5 AN R A R Mt BRIV, AR TR AL S 77

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

Rt £ {5 Y B 81 SO0 TR IS e AR e IO 122 3 A1F L AT R 1

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

MRS ANAER R TS . RIS R B A B A RN E, W T HI R, SR
AR FAE .

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

Rt 2 45 44 (B vt £H PR 1) 4 FH ) B 2 )
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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 00 T e i 7 R A L R 03 A 78 P B R M FE B BR O R K A FL IR S SRR M B TR

The pack fuse is required.

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

BRI 12202 125 R A B T B8 1 L OBE 4 F Tt 1 BE O 1K

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

PCBAZ B AR A1 LML 4 2 [8] % 48 b R AT RR B (I In BB R R B 48 T2 S IR B B 3E S 4 i B FR 3).
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.)

BIARERARNREMNFME T HETER. (RE: 2FERECSO)REERREBEBEL T RS,
SIERAEMBER A GREE: SEERE (80°C) FTHE, WHEELZLEE. )

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 RS, RA(GRAEBHEME)NEE — MEE RS R b Gt i, Ll 4
PV [B) IR SR AT, AT T PRI AR IR
The recommended spacing between the cells is more than Imm.
BRI (A EE K T 1mm
Protection Circuit ensure safety of battery {37 H BB {5 B8 ) 22 4=
The following protection circuit should be installed in the battery pack:

N B9 PRI R B 1% 22 e 7E RV Y

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).

HRERF: HTREMERANT RNEEERE G, 5P 59280k fit 495 KT 76 (597 8 E 1%
KF423V(BEAE).

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.

ARRERARY: IR B EER2.50V, FATR UG RR R R MR R, B RS R R
BREN.

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

o EEORY: An SRERA e R LR AR Z145 A, T F IR AR 4 B 12 4] T e e O R R
External short protection: the battery pack should have function prevent from external short cut.
SRAEREARYT: BRI EAG B IR AME B TIRE .

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

HIRRY: S E A KT R AT B R
Battery pack should have cell voltage balancing function and cell imbalance protection function.
RV 4 B R I P4 OR A R L M R P AR

Battery pack should have function to avoid thermal propagation when the cell goes failure.
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1.5
1.5.1

1.5.2

1.5:3

1.54

Lt 2HL 7 8RR 2R 2 AT 1 5 B LE A R B R 9P Th R

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.

AN R BRI, EMEER RN, NESEER N TET5C.

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.

AT BB NI AR, S aRPRBOEERRNZRENRE . KIREAN, &
EMRERERIARES, EHR AN Z Bk RS B BORES .

Cell connection H,jihi%EHE

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.

M AR ERGE B RN T EZMTERE. AT BREMRG, BbREE SR e 54
k.

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

RIMAERRINE T, BFNFEAERZE, HIFE.
Cell usage H:tsH93&E A

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)

GRAT R IFEE R, TR HEEMRRAR T RS s, T R AMERE F ke
AR, RSEAMFERNEENE, FEBERSRHITAR, AEINE D R AR aE e
10mVEL, AFEZ4mQUIA. (it g FRE R ER, U it — B AN B 4 ARAT)

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

AR AR AR W, RIPEBIIE. ARSI, AR RS,

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.

GRREZAR T SRERFFEBRSE BRI SR ARG, S i2 H e s R s %
fdz, AMELREFEET FHFEERER.

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

AEEMBTEMBG, BE AR R EERERRRRES.

SAFETY INSTRUCTIONS %4 5¢ [l

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.
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L EHEIEFIES IR, WAL 5| BT RREK, ERBCHRERA FO5% . hiEgET
LA, IR SRS B DB R 0 & RS F . IR T AR AL, AL
THRAFN. W5, S BRRRTICLE & I NEI P A

Dangerous matter £

2:1

2.2

2:1.1

2.1.9

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.
AEFAIHEEETHEGET 6000 EH, REFHBAKD . KPS EHRIRE, FEBCERFR
R, HEFEFIRBOER. BR. BASUBENRER.

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.

AERRORILER ANFIESESIEME, UBREGHORCORER, FEGFEESE®H RO
e .

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.
AEFBEAEMEREREMBRFAHER. EHELGERBL REETREARFHUE R, ThES
SR, B, B KSUEE.

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.
ARG RS AC k(W D)EREFLEE. BT EARENRER. WERbSHELTEEE,
BIRF RS SR AN B, & KSURLE.

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

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

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.

AERH R MBRIPLBEZIBIR, BETERRT, TSR, M. B ASURE.
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.

ARERERELTRE. MREMAERZIIFELTE, Bt THRPEBIE, FEERE. EXMR
LT, RIPEBRFIBERAETW, BT RERA. BM. B ASBIE.

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

AEEHPRRARE LR AL, TTRSERAEER, BH, BRRERES.

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.

ANEEZRGERZEE, SR SHAZRBSREMEER, 5IRAEEH. BIR. & KEIEE.

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.

AEREMET R EFREN, HBERATESRERNEFENERE, BIEREN SRRk
BB . XETREERE RN, B, SRR,

Warning ¥%&3H1

221

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

R N 120 B B 4T ) L AP LA R Bt RO 1, B SLENRRE .
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2.3

222

223

224

225

226

227

228

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.

A BRBMBEMP PRI E TR, BTREPONATESME, THesRamgn. §
NP (N

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.

AZMEA B —RIEH . AWM EA TR AR, RS0 R e 7R 4 72 7 8 5 i 8 B T A
=EEEMRA. B, FASURIE.

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.

ABREHAER R, MREHENRE, FIMEkK. . BHRETE, HELEAE. X
PRRVERI AT RE A GRIE, WRAEAEAH, WHRESSIERBAR. BH. KSR,

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.

MR BMEME RN BN TR ERF AR, EHELEREEE, FUTRLI Rt RR. BE. &
KERIE .

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.

4 R B B AR ) R P A R B SR, RO MR B G, T T AE S B AR g A
B, & KBURIE.

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.

AEMBIRA AN, MRMNEIERHOBREHEARS, BLERTERE, &0 AE KR,
FLRTEARE.
To avoid short circuit or damage, please put the battery into a box or carton tightly.

AT BRI BR IR, 15 R A M N [ ) &R AN

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

ARBEME SRR, Lk, T, i, EhHRELs.

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.

TR IR, BT RS SEUS A A IR IRIR ThEE

Precautions V& & Ii

2.3.1

232

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.
ABREFRAGEARNE . ATRESE R RN E IS, FNTaSEREmR®l. 5
M. & KERIE.

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.

BILAFHARPLH . EFEHBGBLI00V)H T, REFHEN, TRESREEPEE. MEE
TR R BRI, FRER SRR . B, B KB,

Specified the charging temperature range 0°C~45°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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3.1

3.2

33

34

3.5

3.6

7o B BB AL E 7E 0°C~45°CZ 8] . ANEAE MU SE BOEL VL (Bl AL X e AT 7 F. 500, T RS i Ak A it
HRANFHHIEL, FANTREFETR. BR. RETERE.
2.34 Please read the manual before use. Please keep this manual for future reference.

EREMATERETN. EREREEFMUEE %,

2.3.5 Please read the charging method of the charger manual.
R A F M BT .

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

2.3.7 Keep away from flammable materials during charging and discharging. May cause heat generation, smoke,
fire or explode.
ERBEREES, ETEHRIR. TRS3ERBER. BH. & AEE.
2.3.8 If electrolyte leaks from the battery, gets on the clothes or on the skin, rinse it immediately with water.
Otherwise, it may irritate skin.
AR AR BB P BE , WS BIAR AR Bk B, RISTETFI K T . B, T RS LR
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.
MRSEBEBRMENEIBYER, FRCIIRLBHMESE. SN, TERENEE, 3Ean &
H B BXEUBRIE.

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

ERE, ERELHAEER. T B U E
EXCLUSION LIABILITY % 3 B 8

Lishen is not liable for any loss caused by breach of notice in the specification;
SRR DRI S AU 5 P 4ok 2 T IO R 2 v U8R A T 7= A A I L % 3 PR A AT 453 5 A AR 4B A

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

JIARNH R L L. FREHZE AN TR e R A U R D BT AR AT (T 1R AN AR AT

Lishen does not accept abnormal batteries caused by improper assembly;

TIRPAN RS2 RIS IE R O 4 28 R 3 PR 10 536 P

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

FIRHRSAE AN IERR RO SS BUAE B R AR TRFROTE . e 7 vk B 3 o PR PR 8 18 0 4 ) R S AR B AT

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

TN TRANTRAME R, BRE, Bk, ki, HES)E RN EESEERE.

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.

AT HICHE AR, A% PR RR . %, AT . R BT, S
EAEMAE AT ATHREIEZ S, EEHER ISR, 0BG &Lk B A,
R7eT7E, RBMERER), HEH .

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

IRICIE A AT M, BRI F AT AW ML A X AR 75 B 4 30 O A AT
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The amendment, renewal and final interpretation of this statement are belong to Lishen.

AFEHIEEAL. EHR LR AR T .

4 CONSULTATION%#]

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

WAEEFSER, R LT 5 G-

Add: 88 Kunlun Mountain Road, Huqiu District, Suzhou City, Jiangsu, China--Lishen Battery (Suzhou) Co., Ltd.
J ok 5N AEER B 1L BR 885 74 i i (P57 M ) B PR A ]

Tel No.: 86-0512-88605019

Hi%: 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.

AT ZERR, MERERI, EETFHRHERGRT BBREmARN, REREME S EOSRNA, BR800
MWATMREH.
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