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History of revision &iTid%

LS431.1407GS

Revision Date Originator Reason of Revision
BITRE =i HIA BiTIER
0 21/10/2010 XA Original Release it kAT
According to the results of the test:
Change 5.8 60°C@>100% to 60°C @>90%
1 05/07/2011 X1
AL 5.8 60°C@2100%
60°C @2=90%
Change to
1450mAh (Nominal) @ 0.2C discharge
. o N
5 23/02/2012 ST A?dﬂffojg 1450mAh (F5F%) @0.2C JitH
1400mAh (Minimal) @ 0.2C discharge
H4m 1400mAh (/M) @0.2C JiHL
According to the results of the test:
3 07/03/2012 XI5t 5 Change 5.6 800"@>70% to 1000"@>80%

YRR 5.6 800" @270% H ik 4y
1000"@280%
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1 SCOPE EHF
The product specification describes the requirement of the Cylindrical Lithium-ion Cell to be supplied to the

customer by Tianjin Lishen Battery J/S Co., Ltd. Should there be any additional information required by the
customer, customer are advised to contact Tianjin Lishen Battery J/S Co., Ltd..

AR ASEE T H A S At B AR A PR 2w 2677 (R T AT R B A RS (B BER, A ik b e 0, e 3k
AR S LMK B ZER 155 i it JBe A7 B 2 W) B R AH R L

2 GENERAL SPECIFICATIONS ##fats

No. ITEM SPECIFICATION
31 Type Cylindrical Nickle Steel Lithium lon Cell
I [ AT AN e A 5 1 L
3.9 Model 18650
FIUR=) 18650
Rated Capacity 1450mAh (Nominal) @ 0.2C discharge
33 PR A 1450mAh (F3F5) @0.2C Ji L.
1400mAh (Minimal) @ 0.2C discharge
1400mAh (/M) @0.2C Jil
3.4 Rated Voltage 3.2V @0.2C discharge
FrFR LR 3.2V @0.2C Jik
3.5 Internal Resistance 30~55mQ(without PTC)
W RH 30~55mQ Ik PTC)
Weight 40%2.0g
S Wi 40+2.0g
3.7 Maximum Charge Current 1.0C (1450mA>
) I K7 L LU 1.0C (1450mA)
3.8 Charge Voltage 3.65V+0.05V
FEHLHLE 3.65V+0.05 V
3-9 Maximum continuous Discharge Current 2.0 C (2900mA>
i R 8T H FL UL 2.0 C (2900mA)
3-10 End of Discharge Voltage 20V
LU 2.0V
Operating Temperature Charge : 0°C ~45°C
311 A L 7 Hi: 0°C~45°C
Discharge : -20°C ~ 60°C
B -20°C ~ 60°C
Storage Temperature -20 'C ~+50 C* at the shipment state
LAl -20 'C ~+50 C* 1zHirkas
3-12 -20 'C ~+45 *C* for one month storage
-20 C ~+45 'C* 30 KA7fik
-20 'C ~+35 C* for six monthes storage
-20 C ~+35 'C* 180 KA7fik
3-13 Internal Protection Device CID / Safety Sgparator
W R ORI CID/ 2 AR i IR
*: cells to be 30% charged state or under condition of 3.280V~3.315V.
AT HRAS Ol 30% kA 72 F L O 3.280V~3.315V RA T
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3 APPEARANCE AND DIMENSIONS

RSN DA & R

Appearance and dimensions refer to attached drawing 1

L AL AR RT3 2 2% B .

Remark: There shall be no such defect as deep scratch, flaw, crack, rust, leakage, which may adversely affect

commercial value of the cell.

RS AN N AFAER LRI O« W I R BRI T vB 5 B X r it (T B ML AR (132 FAN A S (K SR WL BB

4 TEST CONDITION AND DEFINITIONS

TR A& A0 58 L

4.1 Definitions & X:

C Rate (“C”): The rate (mill amperes) at which a fully charged cell is discharged to its end voltage in one (1)
hour.

CfEA (“C") « W AL R 2k R BT A FEIRR D CmAD

4.2 Test Conditions M 41

421

Standard
environmental test
conditions

FRUEFRBEIN A ST

Unless otherwise specified, all tests stated in this document shall be
performed at: Temperature of 25+2 °C. Relative ambient humidity of 5-95%
WICR AU, BT SCRS B A RS %A 2542 CHREE T, MR 5-
95% I IAEL T AT o

422

Electrical
characteristics Hi 1k

ab
He

Unless otherwise specified, all electrical tests stated in this document shall
be performed to no less than the following levels of precision:
BRARRR R UL, AT (0 e R K00 20005 A AR A5 K
1. End of charge and end of discharge voltage: + 0.050 V
FEIBHACE R £0.050 V
2. Open circuit voltage (OCV): £ 0.001 V. Inner impedance>1000 Q/V.
T H R IGRS 5. £0.001 V, HLJEE N FL>1000 Q/V.
3. Charge and discharge current: £ 10 mA, or at 1% of full scale
FEBCH R E . £ 10 mA BE Ri KRFE 1%,
4. Impedance: 0.2 mQ, The impedance meter should be operated at AC
1kHz
WBHMRRE B 0.2mQ. WFHRBIFEASH 1kHz 4540 N A%
5. Ampere-meter: Total external resistance (ammeter and wire)< 0.01Q.
iR BAMBHPT CRERRNIZE) <0.010

4.2.3

Dimension

T

0.02 mm accuracy vernier calipers

ks R4 HE O 0.02mm.

5 CHARACTERISTICS

5.1 Charge method 78H. 7 2:

LM RE
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5.1.1 Charging shall consist of charging at a 0.5C constant current rate until the cell voltage reaches 3.65V.
The cell shall then be charged at constant voltage of 3.65 volts while tapering the charge current.
Charging shall be terminated when the charging current has tapered to 0.02C.

0.5CIH il 7t L 423.65V, 1 LA3.65VIH [ 7t HL 22 HL It 08 4 29mA+5mA.,
5.2 Discharge method JiitH1 /7=t

5.2.1 Cells shall be discharged at a constant current of 0.2C to 2.0 volts
0.2CTHUR A HL 422.0V

5.2.2 Cells shall be discharged at a constant current of 0.5C to 2.0 volts
0.5CHLA L %22.0V

5.2.3 Cells shall be discharged at a constant current of 1C to 2.0 volts
1.0CIEIUI L 22.0V

5.2.4 Cells shall be discharged at a constant current of 2C to 2.0 volts
2.0ClHR A 42.0V

5.3 Weight of Bare Cell HLNEE
Meet 3-6 by balance  .3-6#5f

5.4 Internal Impedance WFH

The impedance shall be measured at AC 1k Hz.
PEAKHZAZH A AT TS P BRI A s Ay BEL

Initial Internal Impedance < 55mohm  Hi:th P fHL << 55mohm
5.5 Discharge Rate characteristics 53 il Fi 1% fig

Cells shall be charged per 5.1.1 (0.5C) at 25°C and discharged per 5.2.4(2C), 5.2.3 (1C), 5.2.2 (0.5C),
5.2.1(0.2C) at 25°C. 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.

25C MHH5.1.1 (0.5C) iz, 43iLh5.2.1 (0.2C) , 5.2.2 (0.5C) , 5.2.3 (1.0C) , 5.2.4 (2.0C)
Jr B0, s AR AR, IR S 0. 2CT R A R A L, R R 1R,

Table 1 %1
0.2C 0.5C 1C 2C
100% =88% =83% =80%

Rate Capacity: The discharge capacity with 0.2C, Within 1hour after charge as per 5.1.1, discharge at 0.2C
until end of discharge voltage, repeat the cycle maximum 5 cycles, mark down the capacity .Stop the test
when "capacity /rated capacity" happens in one of the cycles.
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PRARE R $R0.2CTRIN A . HLIH A% RS 1A P id 1) 5 2 78 i 5 1 /NI Y A T 0. 2 G0 L 1) 26 1 b Hi
EC-RO ey G R Y ) G IR SS = INE S SN IR (BT RER Ty €S =

5.6 Cycle Life fEH A
Charge cells with 0.5C. Rest for 10 minutes. Discharge per 5.2.2. Rest for 10 minutes before recharge. The
test environmental temperature is 25+ 2°C. A cycle is defined as one charge and one discharge. Discharge
capacity shall be measured after 800 cycles.
25+ 2CPRAIEE T, (FHO0.5CKT BT /A, IRIR1020 8k, 445.2.277 O B AT, ARHR100 %4, 78
TR — AR, WK1 000G F1 i T H 45
Discharge capacity (1000th Cycle) >80% of design capacity
1000 EH J T8 B 25 >80 Yo b bR 45 F

5.7 Storage Characteristics {7fititffe
After charge as per 7.1.1, store the testing cells at 25+2°C for 28 days. Then discharge at 0.5C to 2.0V.The
residual discharge capacity>90% of Initial capacity
HUBHZT7 A7 e G, fE2522°CHA S M A28 K )5, LAO.SCHIFUA L £ 2.0VIF Lk UL A . HIVRRA
H>90% Wi 7 i

5.8 Temperature Characteristics A~ [ i 8 T3 HL PE i
Cells shall be charged per 5.1.1(0.5) and discharged per 5.2.2. 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 F4%Mi7.1.1 (0.5C) Jra X7t AU FBCES/MNR%7.2.275 30, SN R HLO s L A
B, PSS HE25C R IR A L, R 2K

Table2 %2
-20C @ 0.5C 0C @0.5C 25C @ 0.5C 60C @ 0.5C
=240% =60% 100% =90%

6 SAFETY 4Ze4&tge

6.1

External Short-circuiting Test at 25°C  25°C M B4 1A,

Cell charged per 7.1.1, is to be short circuited by connecting the positive (+) and negative (-) terminals with a
total external resistance of less than 50mohm. 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.

FZIRT A AT AR RS TS e, AN R R L IR (+) B0 () A, EORAMRER A BH /N T50mohm. 2 HLES
R B 200.1V, sl Rl P B A i 10 CHE R A, &5 Rt
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6.2

6.3

6.4

6.5

Criteria: No Explosion, No Fire
brdE: HLGANE K, AEREE
Overcharge Test i 78 HIIR

Store the testing cells connecting with thermocouple in ventilated cabinet, connect the cathode and anode to
a power supply with constant current-constant voltage function. Adjust current to 2.0C and voltage to 10V.
Then charging at 2.0C until voltage reaches 10V, current decays nearly to 0A.Monitoring change of cell
temperature during testing, Stop the test when battery temperature decays to about 10 °C from the
maximum..

R v ECE AT XS Y, L2.0C HLIALEEAT 78 HE 28 FE MR B0V, 8 78 HE 28 LA 100 ki e v il v
ONELEARA, 2 AL PR R R 10 C LU I, R

Criteria:  No Explosion, No Fire

Prdf: HUSANE K, AELE

Heating Test  #uifi ik

Cell charged per 5.1.1, 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 10 minutes
after the box temperature reaches 130°C+2°C,then stop the test.

T2 H5.1. 177 27008 L) U B TR A P AR AR R I D R B o TERAR THR IR,
SRAFMRAR THELE L B 806 £2°C o W IIME AR B AR A, S ER AR R A 2130 £ 2°C 5 R R FF 1090,
5.

Criteria: No Explosion, No Fire

brdE: HLGANE K, ANEREE

Impact Test  #kiillisk

Cell charged per 7.1.1, is to be placed on a flat surface. A 5/8 inch (15.8 mm) diameter bar is to be placed
across the center of the cell. A 20 pound (9.1 kg) weight is to be dropped from a height of 24+ 1 inch (610
& 25 mm) onto the sample.

FEIRET A ATy T L HEETECE TR T L, R B4R 045/8 inch (15.8mm) Rk FR IS HCELAE HLS
Ly, JH20pound (9.1kg) MIEMM24+1 inch (610+=25mm) K1 H TR AARE S LERE L b, 45

Criteria:  No Explosion, No Fire
PrtfE: HSANER K, ANBRIE
Crush Test HfEMR

Cell, charged per 5.1.1, 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

- Lishen Confidential Proprietary and not be reproduced without written permission from Tianjin Lishen Battery Joint-Stock Co., Ltd. -

BHUEFH R A R A RMRE SO, REFAUN TR ED R A5 45 -



() LispEN mm—i|/|

Product Specification

Tianjin Lishen Battery Joint-Stock Co., Ltd. CONFIDENTIAL
REV: V3
TITLE: Cylindrical Lithium Ion Cell LR1I865EA Page: 70f19

Date: 20120307

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.

T BT A J7 TR0 ) FURCE TSP PR TR], - BESR H S B T ) 5 FARCPAT . SR AR 41.25 inch
(32mm) (K ZESEAE N Bl 1 S HRBUS e 2 0 P P ARGRR S s, L1431 2500psig (17.2MPa) , #5-Y
B 18] [ F731723000pounds  (13kND [R5 47, 45 R,
Criteria: No Explosion, No Fire
PrifE: HLANE K, ANBRIE
6.6Drop test kIR
After charge as per 5.1.1, Drop the cells from 4 feet above a wood floor for 9 times.
F 5.1 07 SR L s, AR R v B 1 ER T PR R v R AR 9K
Criteria:  Internal impedance<120mQ; Change of open circuit voltage<10%
PrdfE: WEH<120mQ; ik Ao B LR 22 H<10%.
7 GUARANTEE {#iF
Cells are guaranteed to be free from defects in workmanship and materials for a period of half a year provided
that the manufacturer can confirm such defects are coming from manufacturing abnormality and not from
abusive usage, or else manufacturer will solve the quality problem. Lishen won’t replace a new cell for free if the

defects are not due to the failure of manufacturing process or is due to customer’s abuse or misuse.

RO IE R IR N, 2B A B R T AR Ji RT3 e B e, S b =07 LU ko BRIBIRRAR,
EHE‘FEJEJEIWE%KFweJEHlaEBZD’JEEuIZEIEﬂ B AN G B S A

7.1 Lishen will not be responsible for trouble occurred by handling outside of the precautions in instructions.
T3R8 w3 e 2 A Sy A i A2 0 1) AN AR A B A

7.2  Lishen will not be responsible for trouble occurred by matching electric circuit, cell pack and charger.
Ty T, R DU T R A BT 2R T AN AR AT ] B4

7.3  Lishen will be exempt from warrantee any defect cells during assembling after acceptance.
T3 m SR s AR S A R R AR A )RS AT BLUSR AR

8 PRECAUTIONS AND SAFETY INSTRUCTIONS HEEHITMZENH

Abuse lithium-ion rechargeable batteries can cause damage to the cell and/or personal injury. Please read and
observe the standard cell precautions below before using utilization.

MR L S = W DN N e g 1 A =M S = N A N K = o 3 £ K - e = N Y DA e g B 41 1 R D
A sEIN)
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8.1  Customer is required to contact Lishen in advance, if and when the customer needs other applications or

operating conditions than those described in this specification.

B EOA FUAE RS U AN A5 R AR s AT, T SE B A R RO

8.2 Lishen will take no responsibility for any accident when the cell is used under other conditions than those

10

11

described in this specification.

FEAZIRE AT B 55 A AMIE T i it i A K S, i "I AR IR ST

PACKAGING fu3%

Loading 100 cells per box, 2 boxes per case for a total of 200 cells. Sketch map refer to attached drawing 4

RS AR 100 HU LY, BRAfe 24, 3E200 it Wdaonm KL 2.

OTHERS H%&

Any matter not included in this specification shall be conferred between the both parties.
ANELEAE L™ AR A5 P RAEAT e, e XU b i i ko
SHIPPING 2%

The capacity of delivery cell is approximately at 30% of charging. During transportation , keep the cell from
acutely vibration, impacting, solarization, drenching.

H BT LA AE T-30% 78 HUIRAS, I8 M RE N R R RS« phdis IR
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Attached 1: LR1865EA Cell Size Drawing
fEl1: LR1865EA Hiith R~ E

18.220.2

64.8%0.3
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Attached 2: LR1865EA Packaging Sketch map Drawing
fiE2: LR1865EAfLEELE A

Box

Cell

Totol 2Box 200pcs Cell

s
C
£
e
L
ol
o4
L
3
=
L n

adhesive tape

Checked by A
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The following caution and warning should appear in manuals and/or instructions for users, especially at the point of

use.

LU Sl S A D 1 s 2 P A I T, AP s A 4 ) 2

HANDLING INSTRUCTIONS
FOR
LITHIUM ION RECHARGEABLE BATTERY

R RNV S R

1 CAUTION AND PRECAUTION $2EE5TBs

1.1 Charging #H

a)

9)

Charging voltage must be set 3.65V/cell. Concerning charge voltage tolerance of charger, charging voltage
must be set below 3.65V/cell. Even if the charge could be out of order, charge voltage of charger should not
be above 3.70V/cell to avoid over-charging. Cell life will be shorten by charging voltage above 3.65V

LS 7S FL LS 18 A 8.65V, 2% RE 21 78 FL s O il 7, e AWUORATE LS 78 L LIS AIG 13,85V, BIMEAE 7 W 175 0
N, e EEA A3, 70V LU il 78 . 78 H HL T i 13,65V x T LR IR PR AR A A R

Charger should start charging at temperature range 0 ~ +45°C.
HL U 78 LR BE S R 0 ~ +45°C.

Charge the cell at a constant current of 0.5C until 3.65V is attained. Charge rates greater than 1C are NOT
recommended. (C: Rated Capacity of cell)

PLO.SCHHLm H T A HL 42 3.65V, JEI1CH AL H (C: WA R) .
Maintain charge voltage at 3.65V for 1.0 hours (recommended for maximum capacity).

TEJ13.65V AR L1/ (e KA D

Cell must be charged with constant current-constant voltage method. Do not use the continuous current
charging method.

W ZBUAE PR AR sy 2O LS BEA T 7e e, AN A P R i 78 i 5
Do not continue to charge cell over specified time.

AN I R R N )4 8 7

No reverse charging

ANAT B T FE H
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h) By timer, current detection and open circuit voltage detection, charger detects full charge. When charger
detect cell is full charged, charger stop charging.

FE LRSI BE NG I I VE IRy, FLURAGTIN . T p PRSI 2 S e R, dder B Bt e e, sE AR sl
FEHL

1.2 Discharging

a) Discharge current must be below 2C (2900mA) /cell.
RGO LT /N T2C (2900mA) .

b) Discharge end voltage must be over 2.0V.
RO H s i e 12,0V

c) Do not over-discharge cell below 1.5V/cell.
AN T T 2 AR T 1.5V

d) Discharge temperature range should be -20 °C ~ +60°C(0.5C discharge).
FH O FRLRL Y TR 4-20 °C ~ +60°C (0.5CTi L)

1.3 Environmental using conditions  HL:.Mi IR 461

When the cell is charged ;. 0°C~+45°C
HL e H : 0°C~+45°C

When the cell is discharged : -20°C ~+60°C
LY G : -20°C ~ +60°C

Charge or discharge out of recommended range might cause the generating heat or serious damage of cell.
And also, it might cause the deterioration of cell's characteristics and cycle life.

EHR PR E i Y B AT 7S P B, e T A RS el F A s A S AR AT i A R M RE TR

1.4 Storage f#ift

Any storage, cell should be in low humidity, no corrosive gas atmosphere area. And there is no press and
condensation on the cell. Best temperature range -20~+35C.

P LAE TR T PP R RS T A7, AR HUER AR I ), HANREA VRO N A AL SR, SRt
fiti A7l & N -20~+35°C

Long period storage, charge condition of cell is Lishen shipment charge state or discharge state.

KHIAAfE, WSS T T i S e R ESs
When stored within 1 month ;. -20°C ~ +45°C
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it £ H : -20°C ~ +45°C
When stored within 3 months : -20°C ~ +35°C
it f- 13~ H : -20°C ~ +35°C
When stored within 12 months -20C ~+20°C
A IN124~ A . -20°C ~ +20°C

1.5 Precautions on Handling Lithium lon Cells Hi:0 i F J5 5

a)

e)

When the cells are connected in series, use same rank cells, use same lot number cells and use same
charging date cells. These date show label for carton on the master carton. Further, the cell’s voltage and
impedance have to be checked and matched as uses of cells. Lishen recommend match cells keep voltage
within 6mV(@30% SOC) difference and impedance within 10mohm difference at least.

RS T B IR R, T A RIARNAL, AR R SAH R 78 HOR A S, AT LU AMERRZE FIRAS LG B b
A R T A 00 L TS Py L R L R S A T AT, e i U5 /D AR 4 A R PR LS L R 226mV(@30% SOC) L
N, WELZE10mohmbL .

Inspect voltage and internal impedance before using.

A5 P LI L L s S AT BEL o

When cells are re-shipped to assembling factory, make enough attention the packing to avoid stress by
shipping. Lishen recommends the same package shipped from Lishen when re-shipping. Even if after open
package, when re-shipping, use the same parts and materials from Lishen for re-packing.

L e R T R R R v AR L b i R A i, ez R D A AR Rl i is i e, RIS
WA AEST TR L o

Do not use abnormal cell which has damages by shipping stress, drop, short or something else, and which
gives off electrolyte odor.

ANEAE R sy, kv, R e R T DAL 3 A A B v H o

Do not use or leave the cell under the blazing sun (or in heated car by sunshine). The cell may generate heat,

smoke or flame. And also, it might cause the deterioration of cell's characteristics or cycle life.

ANEEAGE T R HUTBE R B B (3t T (BB BRI I 42 D o SRR DL A fl ™ 2, BB K
AT REAE A5 AR BE T B A AT A7 i 4 o

When cell used in pack with protection circuit to avoid the danger .Do not use nearby the place where
generates static electricity higher than PCM ESD value, which gives damage to the protection circuit. If

protection circuit were broken, the battery would generate smoke, rupture or flame.

LA A PR LB O R AL R N TN, SIS AN RS L AR K] ESD R, 757 W) BE- S ORI AL BRAUA,
TRY S (B W] e S BRI A E B, K R
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g) Please read the manual before using the cell and please reread if necessary.
THAEAE ] S A P LA T T, 0 AR 0 e S A A ) 5

h) Please read the manual of specified charger about charging method.
T B LA HT W 7 A e 7e L 78 T 35X

i) When the cell has rust, bad smell or something abnormal at first-time-using, do not use the equipment and go

to bring the cell to the place which it was bought.
HLEES — A I A IS, A SRS i 2 A, ANELREATAE I, R Ay 2 0 A AT b

j) In case younger children use the cell, their parents teach how to use cells according to the manual with care.
JUEEAEAE T HLAES I, 5 SRR A 0 i FA% AR HT - R e .

k) Keep the cell out of the reach of younger children. And also, pay attention to cell be taken out it from the

charger or equipment by little children.
LU CE AR ) LGV A R Ty, RIS S0 R LB AT L M F ot A ™ il v B

[) If the skin or cloth is smeared with liquid from the cell, wash with fresh water. It may cause the skin

inflammation, see a doctor immediately.
D 2R FL R VRO R o 38 R SRR A IR, AT AT U . AT RE S T BB SORE, T 7RIt PE

1.6 Cell position in equipment and charger. H 7548 F 15 M 78 HL 2 b (K347

To avoid degradation of cell performance by heat, a cell should set the place apart from heat generating
electronic parts inside equipment and charger.

T G HLES T 52 At vk B R R, FRC A P I B SRt B A v e B AR AR IR R B
1.7 Precautions on Battery Pack Design. it 0511 Tl 48 it
a) Battery pack Shape, Mechanism and Material LB AMNE, #i LR
- Do not make the shape and mechanism which easy connect to other equipment and charger.

Lt B AN S Rt e v Y 25 8 AN 5 5 FAM ) e 6 DL FE LR 2
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c)

- Do not make the terminal shape which easy cause short circuit by metal object such as necklaces, hairpins,
etc. And further, have over current protection function to prevent outer short circuit.

HLH E A AN Y BE G Tt S I . R e i S W AR 5 DS JEL %, 1T L X A i 5 |2 ) I O 19 L AT
TR KBy ke

- Do not make the terminal shape and mechanism which connect reverse to equipment.
LU AN SR I BT R 3k G PR £, 5 FH R A 1 AR S

- Do not make the shape and mechanism which static electricity and water easy go through the battery pack
inside.

LAY LRI BT RENS AT R PHL L R S KE N et A A

- Make the shape and mechanism which can inspect protection circuit function before the battery pack makes
completely.

LAY A BT BE 8 AT Lt 57 A B R R D H B O D g
- Fix cells with mold case by rib, tape, glue etc., but do not make damage cells (especially sealing part) by rib

or sharp part of mold case. In case of the battery pack is struck by hard shock or vibration, the battery pack
has possibility to cause leakage, smoke, explosion.

PR AT i 2, Bty ROREERMRL AT SE L, LIRE S it 00 52 2oy Ao Ieah 5 Ao, B RRATARRAE (1 m]
AEo (HA A ML EAR BRI AN BEXT I i UG E ) .

- Weld mold case by glue. Not weld mold case by ultra sonic welding.
PR B BT P JROK AT 2 B, AR LA AR PR R A T
Protection Circuit insure safety of battery {44k B {f-4IF FLjth 0 22 4>

- Overcharge protection should work below 3.70V/cell by charge. Then charge current shall be shut down.
R R AR BE A B A PR 78 FE A 13,70V, 45 LU L 1R T3, 70V U 1 S L

- At the voltage range 1.50~2.00V/cell, over-discharge protection should work. Then discharge current shall be
shut down and consumption current is below 11 A.

LRGeS 70 FEL s H R IA 311.50~2.00VIN 422 1 i e ALY R 35 /N T-1 1 A

- When discharge current exceed about 2.7A, over-discharge current protection should work. Then over-
discharge current shall be shut down.

FLO T L FRLR AL 2. 7 A, A DR 1 A5 LT

Electric circuit HL%
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- To avoid to discharge during storage, design the low consumption current electronic circuit(e.g. Protection
circuit, fuel gauge, etc) inside battery pack.

R0 FL s BRI FB U (B ORA HL e, Wi A% 55)  DAaeE e f i A7 I R B
d) Cell connection FLiHi%E#;

- Do not solder onto a cell in order to avoid a damage on the cell. Weld spot welding lead plate onto cell, and
solder lead wire or lead plate.

ANV A0 7 LAaRE S xRS A0 7, P Tt B 2 2R A P AR A LS 9 3 e e SR AR

2 PRECAUTIONS AND SAFETY INSTRUCTIONS &4 5¢N

2.1

2.2

23

The cell includes the flammable objects such as the organic solvent. If the handling is missed there will be
possibility that the cell rupture flames or hot, or it will cause the damage to the cell and/or personal injury. Please
observe the following prohibitive matters. And also, add the protection device the equipment for fear that the
trouble would affect the cell by the abnormality of equipment. Please read and observe the standard cell

precautions below before using utilization.

RS S AT AT WU RS S R 50, WA AN 2 ml i 5 ke rt = el 3 B I RN B 10000 5 o R Al
FHZE (2RI, [R) Iy 385 P 4726 B LA 3 4 Aol FH 8 46 57 3 B HLE Sl A AR 8 P e v RS BA, TR0
BELLR 224257

Don’t use or expose the cell to extreme heat, flame, disposed in fire or water or get it wet. Don’t modify or

disassemble the cell. It will be dangerous, and may cause ignition, heating, leakage or explosion.

ANE ] BORCE B TRk, AT KR . ANERR RN K, K s O . AN B P R AR LS, AR A
IR T IR EREE ) fE R .

Don’t short-circuit cell positive(+) and negative(-) terminals. Keep away from metal or other conductive
materials. Jumbling the cells of direct contact with positive(+) and negative(-) terminals or other conductive

materials may cause short-circuit. Don’t reverse the positive (+) and negative (-) terminals for any reason.

ANEERE AR ALIRI, RN e e A RE, DU E (+) B () BERE, AZRUEIFASIE (+) f (-
A A

Don’t use the unspecified charger and breach charging requirement. Cell charged with unspecified condition
maybe lead cell to be overcharged or abnormal chemical reaction. It causes the generating heat, smoke,

rupture or flame.

ANEAE IR UE 78 v e A AN S 78 R . ARBUE A R BRI e i B AR S SN, KA
M, WA EGEE K O
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24

25

26

2.7

2.8

29

Don’t overcharge, over-discharge, drive nail into the cell, strike it by hammer or tread it.

AEERE TR G B R L

Don’t give cell impact or drop, and not use the cell with conspicuous damage or deformation.

ANEEE BB RS, AN B 2 2 WY SR 0 T AR T K

Don’t connect cell to the plug socket or car-cigarette-plug. Don’t use lithium-ion cell in mixture of different batch

or use cell for other equipment.

BRI S R L ROE R, AR TSRS A, s S T e B

Do not use Lithium ion cell with the primary batteries or secondary batteries whose capacity or kinds or maker
is different. If do that, the cell will be discharged or charged excessively in use. And it may cause the

generating heat, smoke, rupture or flame because of the abnormal chemical reaction in cells.
AELR R S s O BN R S I R ER A, TR e A e A O A, IR
RS T AR IR A RN, B, iR K.

Do not use or leave the cell under the blazing sun (or in heated car by sunshine), and keep cell away from little

children in order to avoid troubles by Swallowing. In case of swallowing the cell, see a doctor immediately.

ANEERE S TRCEAE R D LA 13y (BB ER A I ), Ll S B L RO DUl S LA I i,
KAWL, LRI .

If the cell gives off an odor, generates heat, becomes discolored, or in any way appears abnormal during use,
recharging or storage, immediately remove (Don’t touch a abnormal cell directly) it from the device or cell

charger and stop using it.

HUSFEAE ] e sl A R, I BURETSCOR s o 7 Pl A (A5 S WA O0 7 BDRE F o AR P st 45 B L%
P O R S o ) IR A A .

2.10 Do not continue to charge cell over specified time. If the cell is not finished charging over regulated time, let it

stop charging. There is possibility that the cell might generate heat, smoke, rupture or flame.

HLS AN ERp 8 70 v BB I 18] o 1 AR B SE I () N AT eV s i e v, B b e L, ke e A Tl A ZE LS
G B, DR EGE K.
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2.11 Do not get cell into a microwave or a high pressure container. It causes the generating heat, smoke, rapture or

flame because of a sudden heat or damage of sealing condition of cell.

ANEERE A A T R I AR Y, SR R I EPIRES IA S g R B, R K

2.12 Don’t solder the cell directly. Excessive heating may cause deformation of the cell components such as the

gasket, which may lead to the cell swelling, leakage, explosion, or ignition.

AE IR, W B EE G SF A, SRR . L BRI

2.13 Do not touch a leaked cell directly or put a leaked cell nearby fire.

AN T A ik V0 L O TR VR HL BT A KRS

2.14 Don’t use abnormal cell which has damages by shipping stress, drop, short or something else, and which
gives off electrolyte odor.
ANEATH T s . kv I e i DR i £ DA R AT PR AR R I ) S L

3 CONSULTATION HAREH

3.1 If there are problems in this specification, Lishen can consider to change specification after discussion, please

contact us as following:

Add: Tianjin Lishen Battery Joint-Stock Co., Ltd.

No.38 Haitai South Road Huayuan Technological Park Binhai Hi-tech Industrial Development

Area, Tianjin,China

Tel No.: 0086-22-23868000

Fax No.: 0086-22-23866088

http://www.lishen.com.cn  Mail: webmaster@lishen.com.cn

WA AEATSE R, RS ARl LA T AR AE 25, IR B 1y s i

J ks R RO T A X R SR e [X i 28 P 5 38

Hiif: 0086-22-23868000
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f£3: 0086-22-23866088

Mhik:  http://www.lishen.com.cn HL-7Hi4f: webmaster@lishen.com.cn

3.2 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 AN, R, B U R GRS B L, PR S R g R RN 3 S A
TR A A R
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