PRODUCT SPECIFICATION

Cylindrical Lithium-ion Cell

58 e 2 T B A

LR1865HC
Signature 42 Date H#j

Customer
Approval

. Company Name A &) &#K:
ZFAE

Company Stamp A 5] El & .

Prepared By B X Checked By #%5%t QA )ﬁ§ ; ;g‘?ﬁpgg%ved By #it#

-

' A% 7, jf h ﬂj/l{ ‘{Q»\\
gt | magy WA | AR TR

TEL: (86)-0512-88605019

http://www.lishen.com.cn




) LISHEN mummmii//

Lishen Battery (Suzhou) Co., Ltd

Product Specification

TITLE: Cylindrical Lithium Ion Cell LR1865HC

REV: 0
Page: 1 of 17
Date: 20230822

History of revision f&1] [ 5

Revision

279

Date H#f

Originator | A

Record of Revision &i] 0%

0

22/08/2023

Zhang Bofeng

Original Release

- Lishen Confidential Proprietary and not be reproduced without written permission from Lishen Battery (Suzhou) Co., Ltd -

.

e I

i

e
&



) LISHEN mmmli)/

Lishen Battery (Suzhou) Co., Ltd

Product Specification

REV: 0
TITLE: Cylindrical Lithium Ion Cell LR1865HC Page: 2 of 17
Date: 20230822

1 SCOPE EAViHE

The product specification describes the requirements of the Cylindrical Lithium-ion Cell to be supplied to the customer by
Lishen Battery (Suzhou) Co., Ltd. If any additional information required by the customer, customer is advised to contact
Lishen Battery (Suzhou) Co., Ltd.

ARG TIE T B ity (M) BRAR AP OEELER TR ARESR, MRTEREEEH, NER
AR B USIRARER, EFEIHER M) FRATBAMXEL.

2 DESCRIPTION AND MODEL ¥iff &% E

2.1  Description %88 Cylindrical Lithium Ion Cell [5#F %448 &7 ity
2.2 Model e LR1865HC

3 GENERAL SPECIFICATIONS ¥##EH5

Item I H Specifications F#%

3.5Ah (Nominal)
3.4Ah (Minimum)
- charge : 0.2C (0.7A), 4.20V, 0.02C (0.07A ) cut-off @ 25°C

3.1 Discharge Capacity - discharge : 0.2C (0.7A), 2.5V .
MEEE 3.5Ah (hRfFEED

34Ah (BRIEFE)
- FoE: 0.2C (0.7A) 4.20V, 0.02C(0.07A) &k @ 25°C
- E: 0.2C (0.7A),2.5V

3.2 Nominal Voltage

FRRREL 3.6V@0.2C
3.3 Standard Charge CC-CV
FRAETS BT 0.2C(0.7A), 4.20V, 0.02C(0.07A) cut-off, 25°C
3.4 Charging Voltage
7 B H R 4.2V
0.1C (0.35A 0°C<T <10°C
3.5 Maximum Continues Charge Current ( ) o .
B 70 B 0.2C (0.7A) 10°C< T <20°C
0.5C (1.75A) 20°C< T <45°C
3.6 Maximum Continues Charge Current
(not for cycle) 1.0C (3.5A) 25°C
BRKFFEE T B B IR EE )
3.7 Discharge Cut-off voltage )5V
TR EE R UL L R '

3.8 Maximum Continuous Discharge
Current (not for cycle ) 3C(10.5A)

BRI (FXRFHEH)
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3.9 Cycle Life
&3 55 fr

500t cycle >80% of 1st Capacity

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

500 KB B A E>80%E IREE@ 25°C

- FnHE: 0.5C(1.75A) 4.20V, 0.05C (0.175A) & 1E

- B 1C(3.5A),2.75V

3.10 Cell Weight
2EE

50g (Max) (A

3.11 Storage Characteristics

fr &t BE

1) Storage for 28 days at 25°C:Capacity recovery >95% of 1st Capacity;
2) Storage for 28 days at 60°C:Capacity recovery >90% of 1st Capacity
1) 25°CHFfiE 28 R:  REAE >95% HIREE:
2) 60°CfFiE 28 K:  TREEE >90% HXEE

3.12 Operating Temperature
(Ambient )
TRRECGMREERE )

0°C to 45°C
-20°C to 60°C

- Charge FH
- Discharge  J{H

3.13 Surface Temperature of Cell
R R IR

- Charge E
- Discharge &

0°C to 50°C
-20°C to 70°C

3.14 Storage Temperature 3%

H B R

Shippine state. R ity>80%) 1 month 11™A -20°C~60°C

1pping state, KRecov Caj (9

A B s Reeuvery capeclly 3months 3 4°A -20°C~45°C
(MBS, MEEE>80%) 12 months 12 M H -20°C~25°C

3.15 Shipping Voltage 3.45V-3.50V

*:Storage cautions: If the cell needs to be stored for a long time (more than three months), the recommended storage state is
less than 50%SOC, and storage conditions are 0-25°C. humidity<65%RH, and no corrosive gas. It is also recommended to
charge and discharge the cell every six months.

XFHEEREN: MBmFERTRIER G AMAUL) , BUIFHBASHN 50%S0C LT, FiE%&H 0-25°C. 1B EF<65%RH.
TSk, RN 2IE 6 AT — KT,

4  OUTLINE DIMENSION (UNIT: mm)#ME R <

Dimension i /R~}: Diameter H4& 18.4mm=0.2mm, Height & /¥ 65.4mm+0.2mm.
Refer to the attached drawing 1. JLFf§ 5% 1

5  APPEARANCE %M

There shall be no such defect as deep scratch, flaw, crack, rust, leakage, which may adversely affect commercial value of the
cell.
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AN AFEREER R LEENER. M. 2R, 5. RSB R .
6 TEST CONDITION AND DEFINITION 3244 F1 5 X

6.1

6.2

6.3

Measuring Equipment iR &
6.1.1  Electronic balance N
Parameter mileage S % EFE 0.01g-160g, accuracy #5E Img.
6.1.2  Impedance meter P BHIM AL
Impedance PIFH: Parameter mileage S4{E 2 0-3.1kQ, accuracy ¥ /& 0.1mQ.
The impedance meter should be operated at AC 1kHz IR E7E 1kHz 22T AR &4 T .
6.1.3  Digital caliper #EER
The digital caliper should have a scale of 0.01mm  #fkr =AM E A 0.01lmm.

The impedance meter should be operated at AC 1kHz.Unless otherwise specified, all tests shall be performed at
25+2°C and humidity of< 65% RH. The cells used for the test mentioned should be new ones delivered a week before
at most.

BRIFIRE R AL, BT RIS AT HEIR BE 25°C2°CHINE B <65%RH #2514 T k4T . MR it oa e e — A i
BRI B

Definitions 5& X:

C Rate (“C”): The rate (milliampere) at which a fully charged cell is discharged to its end voltage in one hour.
CHEZE (“C”) : WHEBM 1 PMRREELIEEEMANERKD (mA) .

CHARACTERISTICS 88

7.1

7.2

7.3

Charge method 78 H 77 =\,

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

0.2C HEJFHZE 4.20V, FHLL 420V 1HEF HZE HRERA 0.02C.

7.1.2 Charging shall consist of charging at a 0.5C constant current rate until the cell voltage reaches 4.20V. The cell
shall then be charged at constant voltage of 4.20V while tapering the charge current. Charging shall be
terminated when the charging current has tapered to 0.05C.

0.5C fERF B E 420V, FLL4.20V EETHZE BTN 0.05C.
Discharge method  HHE /5 20
7.2.1 Cells shall be discharged at a constant current of 0.2C to 2.50V  0.2C 1B £ 2.50V

7.2.2 Cells shall be discharged at a constant current of 0.5C to 2.50V  0.5C BB HEE 2.50V
fERBCEE 2.50V
7.2.4 Cells shall be discharged at a constant current of 2.0C to 2.50V  2.0C fEIR B HEE 2.50V

7.2.3 Cells shall be discharged at a constant current of 1.0C to 2.50V  1.0C

7.2.5 Cells shall be discharged at a constant current of 3.0C to 2.50V  3.0C 1B HEE 2.50V
7.2.6 Cells shall be discharged at a constant current of 1.0C to 2.75V  1.0C Bl ZE 2.75V
Internal Impedance P4 [H

The impedance shall be measured by 6.1.3. L 6.1.3 77 3K
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7.4

7.5

7.6

Initial Internal Impedance < 35mQ. Hih A FH<35mQ

Discharge Rate characteristics 1% 3 5 F, 4 &

Cells shall be charged per standard charge method at 25°C+2°C and discharged per 7.2.1(0.2C), 7.2.2 (0.5C), 7.2.3
(1C),7.2.4 (2C), 7.2.5 (3C)The discharge capacity of each cell at respective discharge rate shall be compared with

the discharge capacity at 0.2C and the percentage shall be calculated. Each cell shall meet or exceed the requirements
of Table 1.

25°C R RBARE T R, 5Ll 7.2.1 (02C) , 7.2.2 (0.5C) , 7.2.3 (1.0C) , 7.2.4 (2.0C) , 7.2.5 (3.0C)

R, EREMNESE, FTESHB02CHERTER L, HER 1 BEX.

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

Cycle Life &My

Charge cells per 7.1.2. Rest 15 minutes. Discharge per 7.2.6. Rest 15 minutes before recharge. The test
environmental temperature is 25°C+2°C. A cycle is defined as one charge and one discharge. Discharge capacity
shall be measured after 500 cycles.

25°C+ 2°CHIRIREE T, #% 7.1.2 a0 gk T 7o i, ARER 15 28, 3% 7.2.6 7T EM# T iR, IR
IR 15 434, RBME—ICA—NMER, MR 500 KGR EREEE.

Discharge capacity (500" Cycle) >80% of 1% Cycle Capacity
500 RIE G R E B>80% H KA E

Note: If charged at high rate and high temperature (>35°C) frequently, cell cycle life will be shorten. If
discharged
at high temperature (> 60°C) frequently, cell safety may be occurred.
&3 AFERR (335°0) RefEEdmaEBR TRE, SERENBEAFGEE: 2FERER (>
60°C) T, AIREFAERZERE.

Storage Characteristics {7fig P &g

7.6.1

7.6.2

Jal

After charge as per standard charge method 7.1.1, store the testing cells at 25°C+2°C for 28 days. Then discharge

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

AR E T R G, 7E 25°C2°CHE Tk 28 RJE, #7.21 FRBEIFCKEMEERE; REFHE
ET R RSE, % 7.2.1 77 AT 58 O .

The recovery discharge capacity (2" discharge capacity ) >95% of Initial capacity.
R EERE (FZREEE) >95%HREE

After charge as per standard charge method 7.1.1, store the testing cells at 60°C+2°C for 28 days. Then discharge

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

FBIE R E T A G, FE60°C2°CIHE T 28 KRG, 1272107 UL RBEMEE; REELT
T RAHBE, 1%7.2.177 #1758 U8R .

The recovery discharge capacity (2" discharge capacity ) >90% of Initial capacity.
B ERE (BB EE) >90%MIREE

Temperature Characteristics /[ & 75 F 14 B

Cells shall be charged per standard charge method and discharged per 7.2.3. Cells, full charged, shall be stored for
3 hours at the test temperature prior to discharging and then shall be discharged at the test temperature. 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.
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25°C Tz ArE T T, ENRIEE TE 3 M 723 ARME, X AREE T EBMES
2, FIrESHEM 2S5 CTRBEEERA D, HER 2 ER.
Table 2

-10°C 0°C 25°C 45°C 60°C
>70% >80% 100% >95% >90%
8 SAFETY &4&Mgs

8.1  External Short-circuiting Test at 25°C ~ 25°C M %8 2%l ik

Cell charged per standard charge method, is to be short circuited by connecting the positive (+) and negative (-)
terminals with a total external resistance of 80+20mohm. Stop the test when the cell voltage falls below 0.1V and
the cell case temperature has returned to a value within 10°C of the original testing temperature.

Criteria: No Fire, No Explosion

AR T G B AR, RSN EREREMIE () 7 () &, ERAEEAME 80£20mQ. X4
W ERER] 0.1V, BLEMIEERENNREE 10°CTEE RN, SRR,

pRdE: AN K, AERKE

8.2 Overcharge Test i 78 f il

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

Criteria: No Fire, No Explosion

LRAETT SR BB 2 2.5V, B 3C HREAT R E R EIA R 4.6V, BAERE R B RIFFEL The UK
HRETENERRERN, HEMEBR TEEZEN, SR

PRAE: BN K, RS

8.3 Heating Test #HAHMR

Cell charged per standard charge method , is to be placed in the hot oven. Store the testing cells connecting with
thermocouple in constant temperature box, heating the cells and box(speed of ascending temperature is 5°C+2°C per
min) together at room temperature simultaneity, monitor the temperature change of the box, keep for 30 minutes after
the box temperature reaches 130°C+2°C,then stop the test.

Criteria: No Fire, No Explosion

R ARE T R A B E BMEE AT, FAAEEEEEm MM EmEE. EEAF RN, &
RIEEFAFHEEE NS 48 5°C£2°C. WMEEFBEZML, JEEMEEEE] 130°C2°CRERFER 30
e, SRR

PRAE: EIANE K, AELE
8.4 Overdischarge Test i3 B HL M
Cell discharged per 7.2.3, is discharged at constant current of 1C for 90min.
Criteria: No Fire, No Explosion
HRE 723 MM E, SAJE LN 1.0C B RLTXT MR EAT AR, TR A 9 90 43
PRAE: BIANE K, AELE
8.5 Crush Test 7 EMixk
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9

10

11

Cell charged with standard charge method, is to be crushed between two flat surfaces and with cell longitudinal axis
parallel to the flat surfaces of the crushing apparatus. The force for the crushing is to be applied by a hydraulic ram
with a 1.25 inch (32 mm) diameter piston. The crushing is to be continued until a pressurereading of 2500 psig (17.2
MPa) is 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
BRI T R B A B E TR AN FAR R, EREMKEL S5 FIRFIT. RAERN 1.25

inch (32mm) MV ERVE RSN IEA FBRE R &R R FRIFLINE, BEIREXS] 2500psig (17.2MPa)
P BR8N E /1 Eik 3000pounds (13kND RIHFE 77, 45 5N .

FRiE: BHAEK, TNEBKE
PACKAGING 3

Loading 100 cells per box, 2 boxes per case for a total of 200 cells. Refer to attached drawing 2.
i EEE AR 100 R, F/H% 248, 35200 R@im. WH=x2.

OTHERS FAth

Lishen promises that the warranty period of batteries of this specification shall be 12 months from the date of delivery. In
case of quality problems occurring within the warranty period and confirmed by both parties, Lishen can replace the
defective batteries for customers free of charge. However, Lishen shall not be liable for if (i) Cell was improperly installed,
repaired, altered or otherwise modified (other than by Lishen), (ii) Cell was subjected to misuse, abuse, negligence or
accident, or (iii) Cell was used, handled, stored, sold or distributed in a manner contrary or inconsistent to the handling / use
instructions provided in this product specification sheet and the customer environment test guidelines (if any). (iiii) Quality
problems occurring outside the warranty period.

JIr AR A A H ) R B AMIE A R IR HiE 12 AR, /= SR BRUR A A R A B )RR HL & XU B E TN
TIFRTTAERT, I A% G E e F A it

7J¥$TXTU\TTE/R7¥<?BEH T (D EMEAERNRE. BE, BRI 0T REE ORI RN
Gi) BZERRA. A, RARLMERMEM, 3 GiD Bm0ER. &3, FREREUGET SR RIS
RHNEFHENAERE (WRE) PREMNLEERRABREA -3  GiD) RERIMNRERNRERZ.

Any matter not included in this specification should be raised before use and confered between the both parties..

AEERL”RIME B2 AKED, FEBEAMRY, X7 EmgR.
SHIPPING 2%

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

2% B b T 10%-40%70 BORFS, BT H M AFE7E BFE, 2 3R P in i Bt BVE T £ RIERT R B . M RN B
IERIZUERSD . s, H SR
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Attached 1: Cell Size Drawing FftF1: 4FER~F &

- 218.4+0.2

« »

69.4%0.2

With thermoplastic sleeve

WRAGEE
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Attached 2: Packaging Sketch map Drawing F{3%2: G HE

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
58] Y Bt 22 4

1 ELECTRIC CAR, CHARGER AND BATTERY PACK DESIGN CONSIDERATIONS HiZh¥&7E . 75 S8R st
BINEEEM

Charging 7t H

1.1

1.2

1.1.1

Cell should be charged with constant current-constant voltage method. Charging voltage must below
4.20V/cell and the charging cut-off current is greater than or equal to 1/20C. Even if the charge could be under
fault condition, charge voltage of charger should not be above 4.25V/cell to prevent from over-charging. Cell life
can be shortened by charging above 4.20V voltage.
R AR E R T R TR . BRI R AN BRI 4.20V, FEBAE AT
FT 1/20C. BB FABJOBHEME, BIRIEASRABERT 420V, BELEFEBLT, RHEE
TR 4.25V LI Gt 7M. RBHEERT 42V & SBEGEREGRE.

Charger should be equipped with a pre-charging system, and the function should be used to prevent the
abnormal high rate charging after the deep discharging. In case of cell voltage is below 2.50V (and higher than
2.00V), cell should be pre-charged with current below 0.35A (0.1C) and until cell voltage reach 2.50V, use
standard charging method. And if cell voltage can not reaches 2.50V in 30 minutes, stop charging. Do not charge
if voltage is below 2.00V.
RN A TR R RS, MABIIRERZN A THILREREERER N ABRT R, LK
GHERT 250V (B&T 2.00V) B, LAUEAET 0.35A (0.1C) Hin Bi#THA R, EFH
WSHERT 250V B#TFE T AT B, MESGHEE 30 HHATERE 250V, THEEE LR
B KT 2.00V -7,

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.

MO EBRN LA~ N T EORERNEE . 78kl B e md i 28, Byl &I s E
S, AW B R TR R ORES . ST A, SRR —RMB R R RS, MiEA )
Wre R RE, B AEIBR A,

Cells should be charged at the temperature range of 0°C~45°C according to the specified current (see spec 3.5).
When the cell temperature exceeds 50°C, it should be rested until the temperature cool down to within the range
and then start charging again.

H 7S SR IR 90°C~45° C R HLHLE (UMM F57h3.5) FLIRBEST, 24 e A5 T IR B A HY N S0°CRY
PrgEE iR ERE L LS EE BT R .

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

AR EMT fr, MR ARER BTSN R R, WA

Discharging /¥ &5,

1.2.1

Discharge end voltage must be over 2.5V.
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1.2.2

G AELIEEEFRT2.5V.

Discharge temperature range should be -20°C ~ 60°C at specified current. If surface temperature of the cell
exceeds 70°C, the discharge must be stopped.

B T IR B Y B -20°C~60°C, #5HUE FEIRBEAT . TR T, Lt RER B L 70°CRY, WA
LB,

1.3 Storage 517

Cell should be stored in low humidity (less than 65%RH), no corrosive gas atmosphere. And cell should not
under pressure or condensation liquid on the cell surface. The optimum storage temperature range is
0°C~25°C.For long time storage, charging state of cell should be less than 50% SOC, and must check the
voltage of the cell before usage.

BN ETR (KT 65%RHD LM ENFET#EE, FELEERZEMES, BREER
BRI E BN R, REMETFEE N 0°C~25°C. KHffE, BEHERERIALT 50%S0C LA
. FFEEARFEERT BN

When stored within 1 month f#&FH/NF 14~ A: -20°C ~ 60°C
When stored within 3 months &7 #i/NF 3 M A: -20°C ~ 45°C
When stored within 12 months i ZH1/NF 12 M H:  -20°C ~ 25°C

1.4 Precautions on battery pack design FE#BZH ¥ 1HE B H I

14.1

Battery pack Shape, Mechanism and Material EHIZHAITERS, HLEEFIM R

The battery pack should be designed to ensure that it should only be used with its specified charger.
PRV ZE T R IZARAE A B AR AL R i AT 7R B

The battery pack should be designed to ensure that it should only be connected to its specified equipment;
FVRZE R TH ROZ RIE R A B 5 R 3R & M iR & 31T &% .

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

F it 2 1F SRR 9 3 2122 B - e S A B B IE SR AN 8 e i A R IR 5

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

HIE. ARERSEKINAERINR.

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

RV T N % B R B DR I BB PR R A . AR ERA
The battery pack should have a device with over-current protection function to avoid external short-circuiting.

ML RiZ A I IR R T AR AR B, SRIB /MR R MR LR E

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

FE2H B 1R T BB B R A T IR TR, FB AR VR AN BE BB R 1P LR BEAR
The battery pack should be designed to ensure that the cell is fixed in the battery pack and can not move freely.
A BT bR RIE R E A A Y, TREAERE RS,

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.

F Y 2E 7E £ ) b IR ARAE A H B R TR B B JE R RE A Rt M B MDR, ARTR AN AR KL 77

The materials of battery pack such as double-sided tape and rubber should be nonflammable.
Pt 2B A5 P A 451 ) SO TR J iy AR R R 2% B i KL P A
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1.4.2

143

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

BB ZARES . REGEEAFEHNEABARIEENTE ST HIREMEE, A
A TAE.

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

RV ZH 54 (Rt 4E R ) (8 A O re 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)

Bt 4 R T 5 T F R G FR MR A0 7S B R N TR L R BB OK TR R R S PR E I TRAD

The pack fuse is required.

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

R b 7 1207 B8 R A FL T T AR LI S B Lt BE R 54

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

PCBAZE B5 AR N B 4 22 1) 7 %0 48 bR AT RR 48 (Bl 3B R R IR 4E T = SRR B S AE SR M R ED

Cell module should be used with cooling system. (Note: If charged and discharged at high rate and high

temperature (>35°C) frequently, cell cycle life can be shortened. If charged and discharged at high temperature

(>60°C) frequently, cell safety risk can be occurred.)

EMAEEEA RSN EETHTER. (FF: @FERR (335°0) kafERalim s KB TRl
, LERBBEREFEE;, SFERER (>60°0) FTRME, FRFEZERE. )

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.

MR ERN AL, RS (RaBiAnA) N MEREERmER P amp Bk, Dog
Go HML IR L PR R AT, AT X FEHLIE AR AA

The recommended spacing between the cells is more than Imm.

U MEEE K T Imm.
Protection Circuit ensure safety of battery 4 E5 %A £ Bt i 22 &

The following protection circuit should be installed in the battery pack:
AR R B R 2 2 J T F AL A -

Over charge protection: for safety and in order not to shorten the cycle life, the maximum overcharge protection
voltage for the individual cells within each module should be less than 4.25V (including tolerances);

HREGET: HFZeWERMAT AEEBEASE, S HEE 88 7k B )& KL 7RI B R %
KT4.25V (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;

R R A B RAFI2.5V, BATR DO BRI RZ IR R i, AR A R R

REA.

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

i BRI F FR R AR IE 493C, i R PREP R DT TR L RO LB

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

ShEERRARY: M E R B LS E R TR
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1.4.4

1.5
1.5.1

1.5.2

1.53

1.54

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

BRI 7SR KA AT Rt R R

Battery pack should have cell voltage balancing function and cell imbalance protection function.

RV A B IR T TR 3P A0 RIS A R

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

RV EH L L SRR BN R B L BRI BRI T B

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.

RN iR EAIE, B EEREN, NEESRENNTET5C.

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

AT B KA E LIS R EEN, BRI EBRNEFEERMZRENRE N, KBKRGHN, &
EHREEER SRS, EFRREBENE RAETST R HRE.

Cell connection F il %R

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.

A GRS RBF RN T ZTEE. AT @8R EMB0, BSEE m IR K77 R R 5 &
L

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

A Z R FiiREhiT, BFERA, HIR M.

Cell usage HLMATEH

When cells are used in series and parallel connection, they need to use the same grade, the same batch code
and the same state of charge. This information can be obtained from the inside and outside box labels. Before
using the cell, the voltage and internal resistance need to be detected and the cells should be assembled
according to its purpose. Lishen recommends that the cell voltage difference is within 15mV and the internal
resistance difference is within SmQ at least. (If the cells are in the sample stage, the consistency of cells cannot
be guaranteed.)

RS AT SR, RAEMAARMA. HERREART BRSO B, ATUUNASMERE B3RS
HER . RGMEAmMFBRMEENE, FRBEASHTHR, IMENEPRIEARERESEE
15mVELA, WEZESmQUIA.  (GnEba TR mP B, T Bt — SR AR AR D)

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

AT A R . AR, RIPEBETIAE. MEBUEIH. RUBMTRSE.

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.

OREEER T SREESHERFE LSS RERI R, Bizid 2 M UUE AR E fiz i
B, AMESRETFET T aRMER.

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

AEMERABTEm, BE, RS R E G R R SRR .

2  SAFETY INSTRUCTIONS 24 52|

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,
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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.

HOEHAANERES R, ERARLTRIEESHAEHE K, ERETHREIAFNGE. HEEHE
PR, RN RN PRE DGR AR R &R EEREEER. EEAERE T RERGLIET, EFHE
BEUTFHZEF. soh, HMEZIBIGER LIRS IMARIA T FA 4.

Dangerous matter f&ZE I

2.1

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.

AEFHEHERGTRE (RT 60°C) FEF, REKHBANKF . KPEERRIE, NEBEIL
R, HEESIRESEH. R BXEBEIERER.

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.

AERBEGRILZEN ANFTTEeREETEME, DUBRIE (1) i ) RER, AEBFHRGIE (9
f () RAEA .

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.
AEEAEAZRBREMNERABER. FREFHARBLIRBEEIRERIRFLFE R, KE
#H, B, BREGEKERL.

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.
AEFELE ACHK (MO BUAFELERE. BT ERRENRBEE. MR B EHELEEERE,
RIEATRESE K, B, BIFEE SR

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

AERTE T BRI, T REREE .

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

AEBHEEE . WRESHNBE, FHEROE, Tkt

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.

AEfBH RN . MRFPLBEZIEA, BB AERRS. TREIERR. BE. FXEUEE.

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.

AEEFLERELRE. MRBMEELRRLTR, BIEETRIPABRIIE, TRETE. £XFR
DR, RIPEREETTRER LT, BITRERN. B, & KBUEKE,

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

AEM AP RFIARE LR . ATRESIER BTN, B, BRIE M.

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.

AEEEAGERERD, IRLSBLEGREEREHHRY, 5IRBERE. KRR, BREUEE.

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.
AEREETRE. EREN, BMERAARERXRERNEEWUFE RN, BERENSE TR K
BELEERER . RETRKIEREAHR, BB, BREEMEE.
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2.2 Warning BeiE IR

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

EEth B 1% B B4 LAF . AR B A L, 1B SLED B .

2.2.2 Don’t place the battery in a microwave oven or other cooking utensils. Due to the heating and electrical shock
of the microwave oven, the battery may ignite, smoke, explode or cause heat.

AEEEMREMBE A ME AR . BTREPNAMEShd, G E X R, B
YEEE SRR

2.2.3 Don’t mix with other batteries. The battery can not be mixed with other different capacities, chemical systems,
or manufacturers' batteries. Do not connect other batteries or mix other batteries. The battery may catch fire,
smoke, explode or cause heat.

AEMEA B —FREA. SRR EMAREE, WEERIE LR BB . PEEEM
HyhEE RS H MmN, BT REE K, B, BIEREIERE.

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.

AEFEAREFEMER. MREFHEMRE, FlImFK, K. BEEERE, HFLEM BT, X
MM AT REA BRAG, WRGSEA, R slERmER. Bl FKSEE.

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

W05 R R AN SE BB R Y AN RESE R TR FRIE AR, 1B AR LA P TR, BIF RS SRR, B, F K
BURIE.

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.

0 5 Rt B R AT H B FR M AR R S Rk, RIZAE B B G, BN RESSRERMA R, B
M. & KSR

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.
AE BRI R . RN BRSO NR S, G ERE, ELEABE KRG, 5
TEPEHFE.

2.2.8 To avoid short circuit or damage, please put the battery into a box or carton tightly.
AT B IR BB AG, 1E R G RN R R B B A S ARAE N .

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

23

AEREESRR—&E, ARk, I, ki, Emauges.

2.2.10 Soaking the cell in water is strictly prohibited, because it may cause corrosion and leakage of components to be

damaged to functions.

AR MR TE K, FNEF RS FEUE MAMA N R IR .

Precautions V¥ &

23.1

232

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.
AEEREFFEEASURE B, FIIERRESN THRIRES. B RaE X, BE, BIFSESIE
K. FEB, FIRESIE R REA A dr 19 954K

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.
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3.1

3.2

3.3

3.4

3:3

3.6

ML EE R R . AR (BITI00V) M)y, AEMEARL, WRISMERPLR. WRE
MERILE BN, BT RERE K, B, BIEEE IR,

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.

FEBETGEMEE 0C~45C2 i, NEEMENREEREIITEBETRE. BN, ARSERSE
MR E RIS, AR TSR WK, EFTERE.
2.34 Please read the manual before use. Please keep this manual for future reference.

EEARE AL FM. EZERFETFRUMERSE.

2.3.5 Please read the charging method of the charger manual.

HIRE R BT T,

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

EH RGN, MEEMEREFSR. KASELES, BERAMERE.

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

ERMEERET, FTESRME. TRsslRamk. BB, BRSUEE.

2.3.8 Ifelectrolyte leaks from the battery, gets on the clothes or on the skin, rinse it immediately with water. Otherwise,
it may irritate skin.
SR B AR A R R R, VB AR B Rk b, RISLEIA KT . B, ATRESRUBUR 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.

MBESAKLSEMEMNEM LR, FRENEEEHMEL, BN, TREGEMREMER, JEAEE K
#o B, EKEUEIE.

2.3.10 After use, please carry out battery recycling according to local laws and regulations.
R, ERIE SRR, ST Rt E .

EXCLUSION LIABILITY % 5 H B

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

Fyeted B 35 5 G 5 PR v OO % v U8R A1 T A 0 1) R % 3 R A AR 45 SRS AR AR BT A s

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

SyrxtE BB . L. R EhZE R FE AR A R T R M T AT i AR AR AT i RS AR 4B BT AT

Lishen does not accept abnormal batteries caused by improper assembly;

JeR N 52 R TE #f  2E 0 FR A R 5 R

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

Frebx i AR IE R O S0 S5 U T Fp AN R RO 78« AR T vk R A A 5 R PRS0 B AT ) RS AR AR BT A5

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

S FEAE RS (nER, BRW, K, kR, HWERE) EREEM HETAERTIT.

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.
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F T HTORE R B, R PR SRR X5 FATB R . AR AT, AR EROE
EMERIS BN, AT HEEb T4, WEER BT R A, R A R Bk A 41 (LK BRI 3
WRAETTE, REBAEEER) , EEEIMH.

If you choose to use this battery, your usage will be regarded as an endorsement of all the contents of this statement.
1 S A s A P AR B, AR O PR AT A MR g e A 7 B A P AT

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

AP HREE. EHA R R AR AT .
4 CONSULTATION¥%#]

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

A EfTEE N, EHZBULT HREE:
Add: 88 Kunlun Mountain Road, Suzhou City, Jiangsu, China--Lishen Battery (Suzhou) Co., Ltd.
[hE: FMBIBOR B LRSS S -t e (M) BRAF

Tel No.: 86-0512-88605019
5. 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.

T RARN, WERERT, EET AN ALY BRI, PR 7 B A E O T R RFRRIL L1 G A A
NEMREH.

17, ¢ o
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