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1 SCOPE

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.

APAEBHE THAME GGMD FRAREFWEAMER THBHRARER, MXTELEEEN, WF7

REUAFAE B LSO ARER, E5 Ml i) FRATKAMEXER.

2 DESCRIPTION AND MODEL
2.1 Description 8

Cylindrical Lithium lon Cell [F4E 741 & F f it

2.2 Model = LR1865LE
3 GENERAL SPECIFICATIONS # ##ats
Item W B Specification %

3.1 Standard Discharge Capacity
R A B

3000mAh (Nominal) R ZE & 3000mAh
2900mAh (Minimum) BIKZ& & 2900mAh
- charge : 0.2C (600mA), 4.20V, 0.02C ( 60mA ) cut-off 25C
- discharge : 0.2C ( 600mA ), 2.5V cut-off 25T
PR AR Z SRR BT (CCCV, 0.2C-600mA, 4.20V, 60mA &
1E, 25°C) 7, 0.2C (600mA) JHZE 2.50V MK AE(E

3.2 Nominal Voltage #r#K & &

3.60V@0.2C

3.3 Standard Charge +r#E 7t B

CCCV, 600mA, 4.20V, 0.02C cut-off
1EIRIEE, 600mA, 4.20V.0.02C % (-

3.4 Rapid Charge 1Ri# 78

CCCV, 1.3C(4000mA), 4.20V, 100mA cut-off, 25°C
fERIEE, 1.3C(4000mA), 4.20V.100mA 1k, 25°C

3.5 Max. Charge Current
RARFEHE R

0°C<T=10C  0.5C (1500mA)
10C<T <20C 1.0C (3000mA)
20°C< T <45°C 1.3C (4000mA)

3.6 Charging Time 7t F, B [8]

Standard charge #5#E7%t Fi.: 300min / 0.02C cut-off
Rapid charge  #iE7eH: 70min / 0.05C cut off

3.7 Standard Discharge
PRAETRCER

0.2C-600mA to 2.5V
0.2C-600mA & 2.5V

3.8 Max. Discharge Current
( Surface Temperature )

RO B CGRIER D

30A (75°C cut-off )
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Capacity =60% of 1st Capacity @ after 300cycles
- Charge : 3A, 4.20V, CCCV 0.05C cut-off ;
- Discharge : 20A, 2.5V cut-off (75°C cut off)
300 KTEFR=60%H IR B &
FH: AERABE 42V, HERBEE 0.05CHLL, HHE: 20AHHE,

3.9 Cycle Life 2.5V #1H(75°C #ib);
& 754 If charged and discharged at high rate and high temperature (>35°C) or

high voltage frequently, cell cycle life will be shorten. If charged and
discharged at high temperature (260°C) frequently, cell safety risk may
be occurred.

#E: ZFAERR (235°0) REmBERIFHEEEL T RBE, SIEMREM
BEAFMAREE; EFERE (260°C) TRME, TRAFLTZERE.

3.10 Cell Weight B ith EE <48g

?.l\%g%irta)ting Temperature - Charge %6 : 0 to 45°C

THEEE (FEBEE) - Discharge TR -20 to 60°C

3.12 Operating Temperature ) . o

( Surface temperature ) Charge ?EEE Q18 50 CO

TR (BEUWEmERE) = Dlscharge TR -20t0 75C

3.13% Storage Temperature 1month 1A -20~60°C

(40% SOC) 3 months 3 1A -20~45°C
FFA#EE 12months 123  -20~25T

* 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, humiditys65%RH, and no corrosive gas.
It is also recommended to charge and discharge the cell every six months.

* AT ED: WEBFERTREFE G AL , BUFF#HBEESN 50%S0C LIF, %1+ 0-25C.
BE<65%RH. TEMS k. FNENE 6 H#T KA.

4 OUTLINE DIMENSION(UNIT: mm)#ME R~
Dimension Hit R~} : Diameter Hf£< 18.5mm, Height & & < 65.2mm. Refer to attached drawing 1. JLFff 3% 1
5 APPEARANCE 431

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

HMAMMAFEABER B LA EHEIR. Mit. 2R, S, KRS mEnEsiMarR.
6 TEST CONDITION AND DEFINITIONS 32 #5152 X
6.5 Measuring Equipment I3 % &
6.5.1 Electronic balance ®#+ K

Parameter mileage 2% B2 0.01g-160g, accuracy & 1mg.
6.5.2 Voltage-Impedance Tester i [E P BHIMR AL

Impedance PIfH: Parameter mileage %1 2 0-3.1kQ, accuracy # & 0.1uQ, The impedance meter
should be operated at AC 1kHz FTHAY & ZE/E 1kHz 22 i fA %4 il
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6.5.3 Digital caliper £ & &<
Parameter mileage %7 2 £ 0-150mm, accuracy /& +0.02mm, resolution ratio 73 ##3 0.01mm

6.6 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.

BRAFTRER SN, FTA MR ERMERE 25°C+2°C IR E<65%RH K%M FitiT. MRfEM B ARE—HA
7Y 3T ER

6.7 Definitions 5 X

C Rate (“C”): The rate (milliamperes) at which a fully charged cell is discharged to its end voltage in one
hour.

CEE (“C”) : VWML 1 /NEREEXIEBREANERADN (MA)
7 CHARACTERISTICS £
7.1 Charge method

7.1.1 Charging shall consist of charging at 0.2C constant current rate until the cell voltage reaches 4.2V.
The cell shall then be charged at constant voltage of 4.2 volts while tapering the charge current.
Charging shall be terminated when the charging current has tapered to 0.02C.

0.2CTERAHE 420V, HLL420VIEEREZR ERER 7 0.02C.

7.1.2 Charging shall consist of charging at a 0.5C constant current rate until the cell voltage reaches 4.2V.
The cell shall then be charged at constant voltage of 4.2 volts while tapering the charge current.
Charging shall be terminated when the charging current has tapered to 0.05C.

0.5CTEFRFRBE 420V, FHLL420VIEERBEE BRERA 0.05C.

7.1.3 Charging shall consist of charging at 1.0C constant current rate until the cell voltage reaches 4.2V.
The cell shall then be charged at constant voltage of 4.2 volts while tapering the charge current.
Charging shall be terminated when the charging current has tapered to 0.05C.

1.0CfER LR E 4.20V, UL 4.20V 18K 70 B ZE BN 0.05C,
7.2 Discharge method J{(H# 75 &
7.2.1 Cells shall be discharged at a constant current of 0.6A to 2.50 volts. 0.6A B EZE 2.50V

7.2.2 Cells shall be discharged at a constant current of 1.5A to 2.50 volts. 1.5A Bt FEZE 2.50V

7.2.3 Cells shall be discharged at a constant current of 3.0A to 2.50 volts. 3.0A 1B EZE 2.50V

7.2.4 Cells shall be discharged at a constant current of 5.0A to 2.50 volts. 5.0A fEF L FEZE 2.50V

7.2.5 Cells shall be discharged at a constant current of 10A to 2.50 volts. 10A BB 2 2.50V

7.2.6 Cells shall be discharged at a constant current of 15A to 2.50 volts. 15A fHRAEZE 2.50V

7.2.7 Cells shall be discharged at a constant current of 20A to 2.50 volts. 20A fE i E 2 2.50V
7.3 Internal Impedance A

The impedance shall be measured by 6.1.2.

25°CF, 1A 6.1.2 Bk P BRI Ak

Initial Internal Impedance £18mQ. H.yt P FH<18mQ

7.4 Discharge Rate characteristics
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Cells shall be charged per 7.1.1 (0.5C) at 25°C and discharged per 7.2.3(3.0A), 7.2.4(5.0A), 7.2.5 (10A),
7.2.7 (20A) at 25°C. The discharge capacity of each cell at respective discharge rate shall be compared

with the discharge capacity at 1.0C and the percentage shall be calculated. Each cell shall meet or
exceed the requirements of Table 1

25°CTMIEME 7.1.1 FRFH, 4RIl 7.2.3 (3.0A) , 724 (5.0A) , 7.2.5 (10A) , 7.2.7 (20A) H A,
EFEMNEEE, FHESEW 10CHEEERSL, HER 1 ER

Table 1

3A 5A 10A 20A

100% =96% =95% =90%

7.5 Cycle Life fE¥ % 6r

7.5.1  Charge cells per 7.1.3. Rest 10 minutes. Discharge per 7.2.7. 75C cut off. Rest 30 minutes
before recharge. The test enviromental temperature is 25°C+2°C. A cycle is defined as one charge
and one discharge. Discharge capacity shall be measured after 300 cycles.

25°CIAIRR T, 4% 7.1.3 FRAX RMHT R R, RIR 10 708, 4% 7.2.7 77X w47 E, 75°C
Bk, RER 30 0%, RBCE—IA—MEIR, WK 300 RIEF EREEE
Discharge capacity (300th Cycle) =60% of 15t Cycle Capacity. 300 X 7E3f J& I B 25 E>60% B IR A &
7.6 Storage Characteristics 77 fi#F

7.6.1  After charge as standard method, store the testing cells at 25°C =2°C for 28 days. And discharge

as per 7.2.1(0.2C). Then the same cell is fully charged as standard method again and discharged
a second time and measured as per 7.2.1(0.5C).

HEMIEIE AN B G, E25°CHE FEME28 K5, $%7.2.1( (02CIHEIRBEE2.50V) )i A HE I+
WEHELAER;, AEHERGETFRRRGE, %7215 (02CHERKEZR2.50V) 378 —XHE

The recovery discharge capacity (2" discharge capacity) =90% of Initial capacity.
B RE AR (B RHEAR) 290% Yt & .

7.6.2  After charge as standard method, store the testing cells at 60°C =2°C for 28 days. And discharge

as per 7.2.1(0.5C). Then the same cell is fully charged as standard method again and discharged
a second time and measured as per 7.2.1(0.5C).

bR T T B G, FE60°CH IR FEME28 K 5, $%7.2.1( (0.2CIEIRAMEE2.50V) )5 2 H I
WWEHEMWEE;, REHEIEHEFRFTEG, %7215 (02CIERMEE2.50V) #HiTE —RK

The recovery discharge capacity (2" discharge capacity) =85% of Initial capacity.
Bk EEE (FE_XEEE) >85%HREE.
7.7 Temperature Characteristics & Z 414

Cells shall be charged per 7.1.1 fully charged, shall be stored for 3 hours at the test temperature, then
discharged per 7.2.5..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°CFH%HE 71.1 FNFeik e, FENRIEE FTIE 3 /M JEH#% 7.2.5 7R (10A fERBCEE 2.50V) F#H, id
FARBETHRMKEEE, FHESEM 25°CTRBEEEA L, HEER 2ER.
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Table 2
-10°C ocC 25C 45°C 60°C
=70% =80% 100% =95% =90%

8 SAFETY &4 Mge

8.1 External Short-circuiting Test at 25°C £2°C 15 73 42 2R,
Cell fully charged as standard 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 to
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
BRI (CCCV, 0.2C-600mA, 4.20V, 100mA Ei1E, 25°C) J§ b7, 184 EEEFE B it IE
(+) () Kk, ERHPEEEAE 80mQE20mQ. HE M EERER 0.1V, BEMREEEZNRIEE 10°C
VEE R, SRR,
PR MK, FIRIE
8.2 Overcharge Test 7k
Cell fully charged as standard method, is to be overcharged with 2C to 6V 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
B ARHE T R (CCCV, 0.2C-600mA, 4.20V, 100mA &1k, 25°C) Wb FRFHHE, Ll 2C BR#HTRBEEHRE
LE] 6V. MRS N R ERN, HEMEE TREEZERN, SRR,
WRE: B K, AR
8.3 Heating Test #HE il
Cell fully charged as standard 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 for 30minutes after the box temperature reaches to 130°C+2°C, then stop the test.
Criteria: No Fire, No Explosion
AR T e B R it B BIE RN AAE T, A A i B R e M W ER VR . (EIR AR THE I e
i, ERERETHRIEZ NE DA 5°Cx2°C. WNMBEMARERNL, BEEMEEET 130°C2°C/H1E
BARFF 30 b, R,
WRdE: BN K, TRKE
8.4 Overdischarge Test i/l
Cell fully charged per as standard method, is discharged at constant current of 1.0C to 90min;
Criteria: No Fire, No Explosion
IRARAE T G Bt TR R, SR U5 DL 1.0C B BN FR B AT TROER, TR FRLA TR) A 90 4B .
PRAE: BMANE K, NRLE
8.5 Crush Test #/EM
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Cell, charged per as standard 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 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
IR I (CCCV, 0.2C-600mA, 4.20V, 100mA &1k, 25°C) Fei i it i B T A AN K PPk 2 18,
EORBEMKE R S FRFIT. RAERAN 1.25inch (32mm) #3EERE 3D /1445 UE 8 & X7 7 F 17
FrEEE, BEEWIEXZE] 2500psig (17.2MPa) , 7-FAR 8] & 77 E3% 3000pounds (13kND HIHFE 1, 45
Mk,
PR B, TRLE
9 PACKAGING i3
Loading 100 cells per box, 2 boxes per case for a total of 200 cells. Refer to attached drawing 2.
M EETELR 100 R, A2
10 OTHERS

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 defects, Lishen will only replace the affected Cell. However, Lishen shall not be liable for if
(1) 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).

IMREA R Z B 12 MARSEREZ PR ERE GRRED . WREEE, U5 5 0 ) it
AHARTUTELATT: () BMEAERKZR. B8, BREAMATREE OiRETRM o G
RMZERA. WA RAREMERWR N, 38 Gi) BbKER. GE. FERsRTRUSARE RER
MZE PRGN RIER (RAD R4 b 22/48 F W B AH R SR — 2L

Any matter not included in this specification shall be confered between the both parties.
AEEFEIF A B Z N A, X7 AR R
11 SHIPPING &%

The capacity of delivery cell is 10% to 40%SOC. It is not specified more than shipping capacity remain at
customer, because of self-discharge. During transportation, keep the cell from acutely vibration, impacting,
solarization, drenching.

H Bt Bt AL T 10%-40% T RS, BT HEMFE R, ESZEINE m B TETERIEMBEE. BHdENE
IERIZIRSD . s H WG RT k.
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Attached drawing 1
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Max 65. 2mm
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With thermoplastic sleeve

HAGEE
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Attached drawing 2

100pcs<’

200pcs<’ 200pcs<’
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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
1B 2 i s 22 s T )

1 ELECTRIC CAR, CHARGER AND BATTERY PACK DESIGN CONSIDERATIONS Hizh/A %, 88 fl Bt sE
BIHERE

1.1 Charging 72 8,

1.1.1 Cell must 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 out of order, charge voltage of charger should not be above 4.23V/cell to avoid over-charging. Cell
life will be shorten by charging voltage above 4.20V.

RS RL iZ (E FMER-E SR R 77 TR . SRS R B AR 420V, FREEIEBEREAT
%FT 120C. ZEFRA[/IERIRE, LAERSTEBERT 420V, PEEREERLT, KA
HREANT T 4.25V Ll it . REBERT 42V EHESEL FmdEE.

1.1.2 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 0.3A (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.

RERNZHEMARLRSG, WARBINENZNATHEIEREREERAEFHREREE. GKAF
g ERT 2,50V (A& T 2.00v) B, SAUERAET 03A (0.1C) BHEHESHTHAR, B
FlRGHEERT 250V B#TIFET AR E. WRETHEE 30 2ERLERE 2.50V, THEEFE
b7 R KT 2.00V £ 1EFR A,

1.1.3 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.
TSN IZEE - N TEENREANEE. 7o EANR S E T 2. BRI DR T B B R AR
W, R BB AR . SR ERE. BREEELFZ —RNB B RFEE, NiZxEel
Wi B R, BRERRAE

1.1.4 Charger should start charging at temperature range 0°C~ +45°C .When the cell temperature exceeds
this range, it should be placed in the battery temperature to teach the above range before recharging
FREEMAE 0°C~+45°C MIRETEE A BT B, DEMBEGTTEEN, PEHEE T RtiEE LR
HEREEFHRSE.

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

AR ar, HFEAGER B RSN ERTE, MO RRE.
1.2 Discharging JiH,
1.2.1 Discharge end voltage must be over 2.5V.
RSB L LB EFRET2.50V
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1.2.2 Discharge temperature range should be -20°C ~ +60°C. If surface temperature exceeds 75 C, the

discharge must be stopped, the cell be placed until temperature cool down into above range and
start discharging again.

O BRIRE T E-20°C~60°C, #Z#HE (WM H3.8) BHR#HT, WESEY, HBElRmEE
B 75°CH, MIZEMF IR, FEIEMEERED LEEEETRE.

1.3 Overdischarge T

If the voltage of a single battery is less than 2.0V, the battery is considered to be overdischarge and cannot
continue to be used.

IR B A EERT2.0V,RITANZES RAETHR, Fredkafd .
1.4 Storage 771

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.

OGN TR (KF65%RH) LEMMESIEIAETiE7F, AEILEOEAZIMES, BABEE B BRI
HNRE, REMMARE N0C~25°C. KEAFEM, B ERSENAETS50%SOCLLTF, HAFHTEEF
T E BRI

When stored within 1 month & FEi/NF—"H: -20°C ~ 60°C

When stored within 3 months £ EI/NF=4H: -20°C ~45°C

When stored within 12 months f&f281/NF 12 /1~ H: -20°C ~25°C

1.5 Precautions on battery pack design Fith4H & 1% & I

1.51

Battery pack Shape, Mechanism and Material B2 FIF A, HLE AR

The battery pack should be designed to ensure that it should only be used with its specified charger.
BB BT MIZ RE A BB AR IR R AT R .

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

R ZH T B AR AE A BE 5 AR AR AL B 3 4 AR R 31T

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

B th 4L IE 7R 799 3 8L 127 8 T sl e A B BUAE SRR BE B R A IR £ A

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

BIE. MRERESAANAESRNR.

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

R BT N B PR R ThRE O B Re I IE R . AR A

The battery pack should have a device with over-current protection function to avoid external short-
circuiting.

AN A BRI TR E, REE SR IMERRMIER L.

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

R 2T R BN BB R A TR, BRI A BE B R IP AR BEAR .

The battery pack should be designed to ensure that the cell is fixed in the battery pack and can not
move freely.

R T N AR IE VR B EE R N, AR R D).

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.
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RV ZELE S5 4 | RLORUE7E HH I PT 00 B KT8 5 A R AR B B IR IR, AR TR AN AR ALARRL 7

The materials of battery pack such as double-sided tape and rubber should be nonflammable.
Pt ZEL 5 P B A ) TR 2 e AP AR R I 122 38 1E AT A

Welding mold should be sealed with glue; if the welding die in the sealed when the welding of the
mold can not be used, The use of ultrasonic welding method, for the emergence of any defects, God
does not bear anything Either.

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

BEERN IZARE S . MREBEELEHNEREEBREN T, ST HROEMERE, I8
AAEABAEAT T

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

1.5.3

RV L5 CF it 2E BR )38 A A R Vb B D)

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)

BRABIIEE E R BN (RN AT B ERAREBRNRRNREBER S IFRAERRTD .
The pack fuse is required.

FERKL .

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

PRV N 127 37 12 R B T T AR A LU f R BE I B 4K

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

PCBAZL Bt FH Rt 4H 2 [B] L% G 4 A BT IR G (FIMBR RS TR S S A M kg
B .

Cell module should be used with cooling system. (Note: If charged and discharged at high rate and
high temperature (235°C) frequently, cell cycle life can be shorten. If charged and discharged at high
temperature (260°C) frequently, cell safety risk can be occurred.)
RIBAREFRINRENFHTHITEHE. (ZiE: @FERER (2350) KEEFESHEEEBR TR
WE, SIERBMEREFGLEE; SFERE (2600C) FTRME, ARTEEZERE. )

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.
HBEBEERNAS. RF (RAEFHREBA) NES - MRERBZEABERTEANEBMEE, B
T8 G PRV ) B TR R, AT T B L IE AR

The recommended spacing between the cells is more than 1mm.

2 E R K T 1mm

Protection Circuit ensure safety of battery {7 F & #fi {7 Fa it ) %2 4
The following protection circuit should be installed in the battery pack:
THRRFP BN ZTREBBEN:

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);

HFRERY: BTRENERMN T TEEMEF A, BP0 B 4 i i i & R0d 78 R4 B 2
ZKT4.25V (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;

IR AR QNSRBI EE R R IR 12,50V, BATER UG HCR R RO U TR FRR R R A T AR R
HREN,
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Over current protection: if the single cell discharge current exceeds about 10A, the overcurrent
protection should cut off the discharge current circuit.

I FR AR 0 SRR B vt TR R R I £930A, it LI PR A L 12 UT) TS L LU LB
External short protection: the battery pack should have function prevent from external short cut.
SRAERR IR BV ER T EAME B TR .

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

LRI 15 A AR AT s i IR R .

Battery pack should have cell voltage balancing function and cell imbalance protection function.
RBAER B FE RS B AR

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

FEL Yt £HL 7 7 BN R R B AR B LE R IS R T BE .

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 Z T ERE, BmEEREN, NBESRENNTETSC.

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 BRERKEFEHRIE S AN, B RPRBNERRRMNZRENIE . KPEREARN,
EEMREBEFRRS, EMRREMAN S EEEDREREBRES.

1.5.4 Cell connection Fajth %z

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.

RIMAREASELEFEN T Z#TER. N T BRAEMAHRG, BibiuEd Ry ez 54
B

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

R AER PR, BUFERR, SR E.

1.6 Cell usage H:GHIER

1.6.1

1.6.2

1.6.3

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 2mQ at least.

BN HEAT R AN, FEAMERMA. AHRARZAR R RSB, TN IMEIRE B3R
BUER. B EAMTRRNEENE, HFEBEARETHR, IMENEDRIEARER BT
EZ10mVELA, WIHZ2mQUIAN.  Canstsb TR B, W H B — BB RIE)

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

MR R B ERE. NI, RIPLERIIAE. PECRME. PUEKRE.

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
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transportation packaging is used during the transfer process, even if there is a process of opening
the package.

RS HEELRT SRERHERREEMERE R G, izl 12 0w g WUE A AR R s
Bk, AMELEPFEEITITaRNER.

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

AEGHETFiamHm, 5%, 8RS R E SRR .
2 SAFETY INSTRUCTIONS &4 ¢ M

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.

BOEHANENEZRYR, MEAASTREERSTHREE A, ERBTHMEIANTNLE. BHiERE
SFRESFN, FNNENRPEEUEREARERFERBCENR. EEAESTFIRBEGLIE, HFHE
BELLTF B Z 2. ssh, SMRZIZWEE X SRS MR- F M+,

2.1 Dangerous matter f&[Z I

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.

AEFEHSIBERSTRE (T 600C) FEd, REFHBAKS ., KPRERRE, FEBHEH
B, HEESIRBEEIH. KR BXKBRENGER.

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.

AEKESREEN, ANFCEEBEESEME, DBEIE (4 fi (o) RER, FAEHHESE
(+) fi (=) HfEH.

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.

AEFHFEANERBRENERTEER. FAEFHRBRFIRECIRAHFHENFE RN, 76
SElERBEmEHR. BHE. B KBURE.

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.

AEKBEME AC #hk (P BURFEMLERE. BT EARNENRESE. NREMEFHLERERE,
BT RE R B, & KBURE.
2.1.5 Do not overcharge, over-discharge, drive nail into the cell, strike it by hammer or tread and step on it.
AEd g, . R B RERE .

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.

AEFEHEHREEL. WRECHIBKE, FUEME, TR EH.
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.
AEMEF . MRRIPLBEZIPIR, BHEABFRRT, TRl H. BM. HKEURE.
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.
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AEERIHRBATE. MREBEFLSERLRE, BRETRIPEEIE, FBRE. EXMR
SR, RIPELEEATRER AT, B s, B, FAEURLE.

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

AEMGHAERMARE R B . ARGt d, B, BREERE.

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.
FEHEEAGEREEEED, IRSSBEGRESAEHERTY, JIRBERE. WK, £KEERIE.

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.

AERBMETRE. EREN, BMERATEBSRKEFEENNFERE, HERBNSE AR
BRI R . XSRS IE R R, B, BREGERE.

2.2 Warning 453

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

AV R Zm B 2R 4 ) L. I E TR B B, 1B SLENREE .

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.
AEEEMREMEPSREME TR RS . BTHEPHOMAMEShE, TRIIERmAR. B

M. & KEURIE

2.2.3 Do not mix with other batteries. The battery cannot 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.
AEMEMEm—RREA. BUARMEMAEEE. FAMFERSEANFEERERREATRES
Sl R . M. & KBURIE.
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.
AEFRAAES BB, MEFHENEE, Rk, R BPRELE, HFELEAE. XH

MR FRE A BRAG, WMRSAEMEH, s, Bl FKSURIE.
2.2.5 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.
W R TERE FIR AR R SRR LR, HFEREPE, BN RasEEmEH. BMH. HX
BUERIE.
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.

R Bt ECE B AR A R AR R B SR, BRI B kG, BN A R Tl BRI B,
EKEURIE

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.
ANEMBIRB AN WRMNEBE SR EENRS, oG ERE, FLABEKERE, L
BN & EE .

2.2.8 To avoid short circuit or damage, please put the battery into a box or carton tightly.
T BRI B R, 1E R HG BRI N (R R I S AR L ARAE Y .

2.2.9 Do not store the cell together with metallic objects such as keys, necklaces, hairpins, coins, or screws.
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AEREMEEBR—&E, WmiAk, i, ki, BmsuReLE.

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.

FEAS B AE K T, RAE T RS B BUS AT IS R IR Th g
2.3 Precautions £ EFE

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.

AEE SRS R ERCE it . WTRE SIS AR RE R E A0 Sk, AL SIEEmAR. B
M. B KEURNE.

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.

A B A R LR . AR (BIT100V) Ky, AEERBM, TRReMERI&R. IR
AR R BE AR, FIRE SR AAR R, B, BFAKEBURIE.

2.3.3 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.

FEBEUEMEAE 0C~45CIH. REAMEWRETCEII T EMBTRE. BN, ATREZIERAE
MERERE RS, FNTRESSEFH. R, EERE.

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

EEAHRTE R TM. EZERFLFMUBERSE.

2.3.5 Please read the charging method of the charger manual.

B R 7 AR F M A 7R B T
2.3.6 In the first use, if the battery has an abnormal smell, heat or rust, please contact the supplier.
FEEHRAEAR, MREMEAEESK. RASEES, FRAMLEE,

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

EFRBEITFEF, BT SRl eI BMmAR. BB, &HKIUEE.

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.

R AR B T, WEEIRAREE Ak b, RISLRIRIKEEAT e B, ATRE S RUBE AR

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.
MESKBLBYEN B LR, FEENEEEHMLL. TN, FREMREMER, AN X
#. B, B KEEE
2.3.10 After use, please carry out battery recycling according to local laws and regulations.
G, ERE AR R AT st Rl
3 EXCLUSION LIABILITY % 5 & B

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

St IR i S A 5 POV B I I o A v U R T 7 A 1 1) B R R A AT R SR A AR R BT s

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

SorRRtE B bl EREHZE AT R AR A W T R HE O P A AR AT ] RE AN AR BTAE s
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3.3 Lishen does not accept abnormal batteries caused by improper assembly;

TIREANER 52 R A IE A 4 4H e i AR 3 ) 3 6 Bt

3.4 Lishen is not liable for any loss caused by incorrect, failed to comply with the SPEC charge and discharge

method or under inappropriate environment;

TR A R B S S B AFFRITE . TR TT ik R A &3& 9 A R 528 A AT 17 RS 7R 48 5T AE s

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

etc)

St FREAT S (NEE, BRE, #K, KK, RS BRI ER R A RETHE.

3.6 In order to standardize the use of sample batteries, the rights, obligation and responsibilities of every

4 CONSULTATION% )

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 TERE R ERER, 8 —AFFA MW L&, REBIAFH. EEABMZ, HFERIE
FHEMEBRARBAE. ATHRRBILES, FRADHTROTNA, WRERFKEHAFS (KB R
fiE, RAGZE, KREANREER , EE 0.

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

ARG AL A M, BRI ERAT R EAR A E  EEAF KA .

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

AFEPRMEER EH LR A RN E A .

<=

L —

e, NG
ol -

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

AR, ERBLULT T REH:

Add: 88 Kunlun Mountain Road, Hugiu District, Suzhou City, Jiangsu, China--Lishen Battery (Suzhou) Co., Ltd.
J ks FRINEH I R A L EE88 S - Tyt It (FR) BIRA A

Tel No.: 86-0512-88605019

F1%: 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.

ATRERL, mARERT, EETROCRGRPERNGERR, REREMLETHNEREA, FLE RN
MARMERER.
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