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1 SCOPE FEH{iHE

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 FAE T B AR CEMD ARATDEFNESMNEE FRIBIERESR, MKXTEREESEH, WEHK
IMAE B USMIBARER, EE Ml GG ARARKAMEAEH.

2 DESCRIPTION AND MODEL ¥ R&R &
2.1  Description 38 Cylindrical Lithium Ton Cell [F4F %448 B+ F3 b
22 Model e LR1865SK

3 GENERAL SPECIFICATIONS ¥#iiE#s

Item M H Specifications ##%

Nominal 2600mAh(0.2C), Minimum 2500mAh(0.2C)
Nominal capacity is measured by the discharge at 0.2C to 2.75V end voltage
after standard fully charged according to specification (CCCV, 0.5C-1300mA,

3.1 Discharge Capacity 4.20V,52mA cut-off, 25°C).
R FRFR 2600mAh (0.2C) , &% 2500mAh (0.2C)

R EERUMMER BT, (CCCV, 0.5C-1300mA, 4.20V, 52mA #1k,
25°C) FiFH, 0.2C WHEE 275V MHEE

3.2 Charge Voltage

R E 4.20V
3.3 Nominal Voltage
FRFR 3.65V@0.2C

3.4 Standard Charge Method
FRAETE By R CCCV, 0.5C(1300mA), 4.20V, 52mA cut-off, 25°C

3.5 Maximum Continues Charge
Current (Not for cycle life) 1C (2600mA), 25°C
RS T IR (1 SCRFTEFE)

3.6 Maximum Continues Charge 0°C<T<5°C 0.1C (260mA)
Currgjt(ﬁéi% - 5°C < T<15°C 0.2C (520mA)
F & by
" 15°C< T < 45°C 0.5C (1300mA)
3.7 Charge Time s
2 e ] Standard charge #7378 B 3.0h

3.8 Standard Discharge Method
W R CC, 0.2C(520mA) , 2.75V

3.9 Maximum Continuous Discharge

Current (Not for Cycle life) 3.0C (7800mA) , 25°C
BRAFFEM BRI (FSCFRFIER)
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500® cycle >80% of 1% Capacity (25°C, 0.5C charge/1C discharge,

4.20V-3.0V)
If charged and discharged at high rate and high temperature (>35°C) or high
3.10 Cycle Life voltage frequently, cell cycle life will be shortened. If charged and discharged
B H 6 at high temperature (>65°C) frequently, cell safety risk may be occurred.

500 IRTEFF>80% EH XA E (25°C, 0.5C 78/1.0C L, 4.20V-3.0V)
FE: B@FERIE (>35°0) KEfEXdlmEEBR TRBE, SERE
MERFHLEE; 2EERIE (265°C) FRMHE, AREEXZEESE,

3.11 Weight of Bare Cell

=5 47g (Max) (H&K)
3.12 ?é);r;:rr;%u Ir?,:wronmental Charge 7 0°C ~ 45°C
TAEE B Discharge -20°C ~ 60°C
3.13 Surface temperature of Cell Charge 7oH 0°C ~50°C
FEL ML SR T IR Discharge i -20°C ~ 65°C
3.14 Storage Temperature > lmonth 14H 220°C ~ 60 °C
(Shipping state, Recovery capacity>80%) A o o
ThEEE 3 months 3 ™A -20°C ~ 45 °C
(H‘J’ﬁ?&; ‘WE@%ZSO%) 12 months 12 /I\H -20°C ~ 25°C

* 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%SO0C, 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.
REFESED: WEMFERTRAFE G MAUL) , BUFMEBEEN 50%S0C LI, i 0-25C. A <65%RH.
TE Sk, BB EWE 6 B #AT — IR,

4  OUTLINE DIMENSION (UNIT: mm)#ME R ~f
Dimension Hfi/R~}: Diameter %2 18.3mm=0.2mm, Height =& 64.9mm=+0.3mm.

Refer to the attached drawing 1. JLFff 5% 1.

5 APPEARANCE %M

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

B EREERR EABHNEE. M. 2R, HM. RESEmBEnEssmirg.,
6 TEST CONDITION AND DEFINITION JU3R 44471 X
6.1 Measuring Equipment  Jif#% &
6.1.1  Electronic balance N

The electronic balance should have an accuracy of the grade 1mg or higher.

BT RFFEERN N Img BE &,
6.1.2  Impedance Tester P4 BERAX

The impedance tester should have an accuracy of the grade 0.1mQ or higher.

PY BRI OORE EE L 0.1mQ B &,

The impedance meter should be operated at AC 1kHz
R BEA R FE 22 i 1kHz 2545 T 3
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6.2

6.3

6.1.3  Digital caliper ¥ &R

The digital caliper should have 0.01mm scale or higher.
HEFRZEEEN 0.0Imm HE .
6.1.4  Amp-meter and Volt-meter %5 F AR 4FFR

The amp-meter and volt-meter should have an accuracy of the grade 0.5mA and 0.5mV or higher.

LEHRAMREEREHEE R 254 0.5mA F10.5mV HE =,

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.

FRIFTRE RSN, BB R TEARAERE 25°C2°CHIE FE <65%RH B9 1F T #HT. MIR{E Bt A — A
P BT FRth

Definitions 5 X:

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

7 CHARACTERISTICS 88

7.1

7.2

7.3

7.4

Charge method 78 B 7 7,

7.1.1 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 0.02C.

0.5CHEREFREE 4.20V, FHLL 420V EEFEEEBRER A 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 1B 78 BE 4.20V, FLL 420V 1EE 78 E R TR A 0.05C,
Discharge method  HUHE 77 70
7.2.1 Cells shall be discharged at a constant current of 0.2C to 2.75V  0.2C [Efi L HE 2.75V
7.2.2 Cells shall be discharged at a constant current of 0.5C to 2.75V  0.5C B EE 2.75V
7.2.3 Cells shall be discharged at a constant current of 1.0C to 2.75V  1.0C {BIR L E 2.75V
7.2.4 Cells shall be discharged at a constant current of 2.0C to 2.75V  2.0C [ER B ZE 2.75V
7.2.5 Cells shall be discharged at a constant current of 3.0C to 2.75V  3.0C [Eii i E 2.75V
7.2.6 Cells shall be discharged at a constant current of 1.0C to 3.0V 1.0C BRI E 3.0V
Internal Impedance P4 FH

The impedance shall be measured by Voltage-Impedance Tester of 6.1.2.
25°CF, fEA 6.1.2 L P BRI ACHR

Initial Internal Impedance < 35mQ.

F A PH<35mQ
Discharge Rate characteristics 1% 3 i FE P ¢

Cells shall be charged per standard charge method (CCCV, 0.5C-1300mA, 4.20V, 52mA cut-off, 25°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.
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8

7.5

7.6

7.7

25°C T BFRE N (CCCV, 0.5C-1300mA, 4.20V, 52mA &1k, 25°C) %8, 45/ 7.2.1 (0.2C) , 722

(0.5C) , 7.2.3 (1.0C) , 7.2.4 (2.0C) , 7.2.5 (3.0C) FAMAE, iICFHEMBBAE, HFitEE5HEM 0.2C

BHEAEEBRDH, WER1EXR

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

Cycle Life &% %

Charge cells per 7.1.2 (CCCV, 0.5C-1300mA, 4.20V, 130mA cut-off, 25°C). Rest 15 minutes. Discharge per
7.2.6 (Cells shall be discharged at a constant current of 1.0C to 3.0V). Rest 15 minutes before recharge. The test
environmental temperature is 25°C. A cycle is defined as one charge and one discharge. Discharge capacity shall
be measured after 500 cycles.

25°CHAFIE T, % 7.1.2 73 (CCCV, 0.5C-1300mA, 4.20V, 130mA Eiik, 25°C) XEEMFITHRE, K
IR 15 408, % 7.2.6 730 (LOCIEIMEZE 3.0V) X EMHTHE, KK 15 9484, REE—XKRI—IE
F, W 500 RIEAFHRBEEE.

Discharge capacity (500% Cycle) >80% of 1% Cycle Capacity
500 IRTEH ETHEAEE>80%H KA &

Storage Characteristics 17fif 1458

After charge as per standard charge method 7.1.1 (CCCV, 0.5C-1300mA, 4.20V, 52mA cut-off, 25°C), store the
testing cells at 25°C for 28 days. Then discharge as per 7.2.1 (Cells shall be discharged at a constant current of
0.2C t0 2.75V). 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. -

F AR N (CCCV, 0.5C-1300mA, 4.20V, 52mA # 1k, 25°C) 5, 7E 25°CIHIE T 74k 28 K5,
#7217 R0 2CHERM B E 2. 75V LR B A E; SR 5 BigkrdE 7 RCCCV, 0.5C-1300mA, 4.20V,
52mA b, 25°C) FHJE, #7.2.1 FR (02CIHERKEZE 2.75V) #1758 R E .

The recovery discharge capacity (2™ discharge capacity) >90% of Initial capacity.
BERESE (FZRBEEE) >90%VHEEE

Temperature Characteristics /A~ [R5 B B 14 5

Cells shall be charged per standard charge method (CCCV, 0.5C-1300mA, 4.20V, 52mA cut-off, 25°C) and
discharged per 7.2.2 (Cells shall be discharged at a constant current of 0.5C to 2.75V). 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 N BEFR#E T 3 (CCCV, 0.5C-1300mA, 4.20V, 52mA &1k, 25°C) ZjFESE, ENREE FRE 3 /N
Ja1% 7.2.2 A (0.5CHAMEZE 2.75V) MHE, LZFAFRE FTEMBEEE, HFitE 58 25°CTF K
HAEASE, WEL2ER.

Table 2
-10°C 0°C 25°C 45°C 60°C
>70% >80% 100% >95% >90%

SAFETY %4 f#

8.1

External Short-circuiting Test at 25°C % I8 #5542 B& Ik

Cell charged with standard charge method (CCCV, 0.5C-1300mA, 4.20V, 52mA cut-off, 25°C) is to be short
circuited by connecting the positive (+) and negative (-) terminals with a total external resistance of 80 mQ+20m¢Q.
Stop the test when the cell voltage falls below 0.1V and the cell case temperature has returned to a value within 10°C
of the original testing temperature.
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8.2

8.3

8.4

8.5

Criteria: No Fire, No Explosion

IR HE T I (CCCV, 0.5C-1300mA, 420V, 52mA & 1E, 25°C) $5 s 7 e, {3 4 e BR 40 BK FE it IE
() ) 1], ERSMEEE A 80mQ+20mQ. MM EREF 0.1V, ks EFENRERE 10°C
JEERN, SRR

trifE: AR K, TRIE

Overcharge Test i 78 Bl 13

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

L RRARAE DT AN AR 2,75V, BL3C BT R EREIAE 4.6V, B TFER B AL Th, W
WP ERERN, HEBEE TREZRN, SRR,

tRifE: BRI, TRIE

Overdischarge Test I35 B
Cell charged with standard charge method (CCCV, 0.5C-1300mA, 4.20V, 52mA cut-off, 25°C) and discharged at

constant current of 1C for 90min.

Criteria: No Fire, No Explosion

AR (CCCV, 0.5C-1300mA, 4.20V, 52mA # ik, 25°C) ¥ eitissikeE, SA/5 0L 1.0C sy xt et
BEATTRCR, TR [E] A 90 434 .

RE: AR K, TERIE

Heating Test #AFEMR

Cell charged with standard charge method (CCCV, 0.5C-1300mA, 4.20V, 52mA cut-off, 25°C) is to be placed in the
hot oven. Store the testing cells connecting with thermocouple in constant temperature box, heating the cells and box
(speed of ascending temperature is 5°C+2°C per min) together at room temperature simultaneity, monitor the
temperature change of the box, keep for 30 minutes after the box temperature reaches 130°C+2°C, then stop the test.

Criteria: No Fire, No Explosion

IR 3 (CCCV, 0.5C-1300mA, 4.20V,52mA #i1E, 25°C) Foi3 B i B i B BE B v o, F#
R M I I FE B . IEIRAS FHR AR, ERIERATFHREEE AE S 5°CE2°C. WIMEE
FEIREAM, HEEBEEET 130°CL2°C/EHIRFE 30 48, ZHMR.

PRAE: EAE K, B
Crush Test  #FEM

Cell charged with standard charge method (CCCV, 0.5C-1300mA, 4.20V, 52mA cut-off, 25°C) is to be crushed
between two flat surfaces and with cell longitudinal axis parallel to the flat surfaces of the crushing apparatus. The
force for the crushing is to be applied by a hydraulic ram with a 1.25 inch (32 mm) diameter piston. The crushing is
to be continued until a pressure reading of 2500 psig (17.2 MPa) is reached on the hydraulic ram, applied force of
3000 pounds (13 kN). Once the maximum pressure has been obtained it is to be released.

Criteria: No Fire, No Explosion
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10

11

AR HET X (CCCV, 0.5C-1300mA, 4.20V, 52mA & 1E, 25°C) Zoii H 1 ik B T AN KPR 8], &
SKEMAE T F 5 FRFAIT. RAERA 1.25inch (32mm) BIVEZEFENE) HEL BIUE % & 5 5 FAR
Sk, EERIEEF 2500 psig (17.2MPa) , FITAR 8] [E 153k 3000 B8 (13kND BIB5E S, 500K,

PriE: AR K, AEME
8.6  Drop Test ERIEIMIA

Cell charged with standard charge method (CCCV, 0.5C-1300mA, 4.20V, 52mA cut-off, 25°C) is dropped from
1.5m above a concrete floor by the positive and negative terminal down. Wait for 1h.

Criteria: No Fire, No Explosion

AR R (CCCV, 0.5C-1300mA, 4.20V, 52mA & 1E, 25°C) Foif e Eith, A4 Bt IF FbR s 71 T
1.5m = E 4B BHEREEKEME E, WE 1h.
FrifE: EIAE K, RELE

PACKAGING fi3%

Loading 100 cells per box, 2 boxes per case for a total of 200 cells. Refer to attached drawing 2.
it el 100 REt, SHE% 24, $£200 Ream. WLHFE 2.

OTHERS FAh

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

FIARARVE A AU FLt B SR B ARERI A D4 R 2 B 12 A F, 7= 5 e 5 4030 P 5 A R B i) R L8 U R S T
THTUER, HFHRAE R Rt B A .

TARAT LT EOUABEMIHE: (D HBRERNZE. B35, BRmEar ReE Oty %0
(i) BMZERA. EA. RBSHMERWEM, R GiD BBRER. 48, #ERs R TR 5E=LH
RANZE PG RS (MRE) FREGOEAERVAAREA 3G i) BRI R e R E .

Any matter not included in this specification shall be conferred between the both parties.
AOEHE L RIEBZ AR, BT Rk .

SHIPPING &%

The capacity of delivery cell is under 30%-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.

HIT B AL T30%-40%FE FURFS, BT HMFE B, BERE RN BN EERSFIERFEE. SHd 2R
RIZAHRSD . rhdr. HEER#.

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



() LISHEN mmmml/|

Product Specification
Lishen Battery (Suzhou) Co., Ltd

REV: 1
TITLE: Cylindrical Lithium Ion Cell LR1865SK Page: 8 of 17

Date: 20230519

Attached 1: Cell Size Drawing Ff3% 1: /PR~ HE

218.3x0.2 mm

rd ra

64.9£0.3 mm

|
|
I
I
I
I
I
I
I
I
I
|
|
I
|
|
|
|
I
I
I
I
I
I
I
I
I
|
I
I
I
|

With thermoplastic sleeve

WAGEE
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Attached 2: Packaging Sketch map Drawing 3% 2. G3E

100pcs

-~ &

100pes - 100pcs

- &=

200pcs

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



() LISHEN mmii//

Product Specification
Lishen Battery (Suzhou) Co., Ltd

REV: 1
TITLE: Cylindrical Lithium Ion Cell LR1865SK Page: 10 of 17

Date: 20230519

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
158 2 e 22 A v U

1 ELECTRIC CAR, CHARGER AND BATTERY PACK DESIGN CAUTIONS H#IKZE. 7B SR B a4 ¥ &
B

1.1  Charging 78HE

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

RSN i (8 BB R 7R s M 77 SN AT 7R v . B B S (O TR L B IE S BB AR 4.20V, FRB ALK T
FT 120C. FEEFRSBHEFIRE, LARIELESHBBERT 420V, AEEFFEBRT, RE
REAABIE 423V RS R . REHEEST 420V 2 FHEOERFGEE.

1.1.2  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.

FRHERMIZAE— N TR RRIRE . TEANEE A BT 38, VTR DL R I B
T, ArE BT AR . SRR R, BRI EER T — RN B A TR ESE, RiZEet]
Wr7E RS, R AEIRT A

1.1.3  Cells should be charged at the temperature range of 0°C~45°C according to the specified current (see spec 3.6).
When the cell temperature exceeds 50°C, it should be rested until the temperature cool down to within the
range and then start charging again.

P 7 M REAEIRLBE Ay 0°C~45°C TR Hels (A Fhef 3.6) AT, 24 SRR BB AT S0°CHY,
i B B iR B D LS R AT A

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

ARG, HEERARER BT RSN R, WAk
1.2 Discharging JH

1.2.1  Discharge end voltage must be over 2.75V.
B EL ERER&ET2.75V.

1.2.2 Discharge temperature range of the cell is -20°C~65°C at specified current (as per 3.9 in the specification). If
surface temperature of the cell exceeds 65°C, the discharge must be stopped

HL B R TE L -20°C~65°C, #EHLE (MAMET3.9) BT, MEERF, Y RmEE
FB I 65°CHT, WAZNEE BT AE .

1.3 Storage 7%

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
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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.

GRETHR RT 65%RH) TR MESENIE FiEF, FNELESAZEMES, BRREE R
ARME R, BEEFIRER 0°C~25°C. KIIfFRE, ROHBERBEVLT 50%S0C LT, ¥
B a1 R Z AT R A .

When stored within 1 month fEFHI/NT 1 N H: -20°C ~ 60°C
When stored within 3 months & fFH1/NT 3 A -20°C ~ 45°C
When stored within 12 months figFH#i/NF 12 4~H:  -20°C ~ 25°C

1.4  Precautions on battery pack design o yihZH 1% i1V & 210

1.4.1

1.4.2

Battery pack Shape, Mechanism and Material HEiZH FITEAS, HLEEFIM R

The battery pack should be designed to ensure that it should only be used with its specified charger.
A BT RZ RE AR BRI R 28 TR .

The battery pack should be designed to ensure that it should only be connected to its specified equipment;
R BT N ARIE R AR SR B S & AR &7 %8

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

P 1t 2 TE S0 AR 799 3 I8 12 1 T PRIBE G A B B IE SRR B R A IR B 45

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

HIE. ARERSEANAESIR.

The battery pack should be designed with anti-static function and can prevent intrusion from intruding dust,
liquid, etc.
A BT Nz B AR B IRt B as bR . AESRA.

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

AN ZA L BRI IR R E, kB RIMERE B R R L.

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

Rt A NZ BT AR B R R A T IR, AR AN B B A AR R B AR

The battery pack should be designed to ensure that the cell is fixed in the battery pack and can not move freely.
BB BRI E B E AN, TREEEBE).

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.

P Tt LT 54 b I ARAIE7E Y B AT FUL A BV J5 R R A m vt IR, R TR AN AR LR 77

The materials of battery pack such as double-sided tape and rubber should be nonflammable.
FEL VL R 8 Y 0 A5 O T JS2 i AR B 7 12 B L AT R4

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

WEEEAN G RES . MREHREATHNEREFRIEENTE, ST HAMETEE, e
AR FE.

Battery pack structure (battery pack limits the number of batteries used)
B 5K (R It 4H PR {3 A A rE T 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)
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143

RSB S R IR IR EERARERNBR AT EER S HBEREORPD .
The pack fuse is required.

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

Rt N 1223 B A R B T T A A LU S B M BRI 5 4k

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

PCBAZ B AR AN FE b 20 2 [8] R 1Z A 48 AT RL AT RR 48 (N BB R R4 T2 SR B S AE S M RIFRED .

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
(>65°C) frequently, cell safety risk can be occurred.)

RMARERTRNRENZAFTHITER. (FF: @¥ERR 335°0) kRARERREAEEL TR
B, SEREMEARSGEE @FERER (265°C) FRBHE, TREECLERE. D

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.

R EERN RS, RS (RRSHENE) N —MEEREEEMERBEAN B aE, g
So FLTLIR) B SR SR AT, AATTOR B IS AR AR

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

221 F I A] BE K F 1mm.
Protection Circuit ensure safety of battery {3 B B B {5 Bt 1) %2 4=

The following protection circuit should be installed in the battery pack:
N AR R B 12 %2 J TE AL Y

Over charge protection: for safety and in order not to shorten the cycle life, the maximum overcharge protection
voltage for the individual cells within each module should be less than 4.23V (including tolerances);

HRERF: HTFLEMERNT AEER/AEG, 585 PR BR B i 8 RO 70 R4 HE 1%
KTF4.23V (BEAE) .

Over discharge protection: if the single cell voltage reaches 2.75V, recommend that discharge protection should
cut off the discharge current, the consuming circuit current should be as low as possible;

WA ARG EEF2.75V, BATBUGT R B RO R R B, BRI R
BEREN.

Over current protection: if the single cell discharge current exceeds about 7.8A, the overcurrent protection
should cut off the discharge current circuit.

A ERRORY: SR Ef  H T E ER EIE £0 7.8 A, S LR AR T R ) I A L LI LS

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

SMEEREIRIT: FRMMAE R EAME R TR .

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

HIBRY: % B AT I AR AR

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

R0 B B IR T TR P R R v AP AR A

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

Bt 20 I 7E FRLUE SR AR B I B LR RIS IR I T BE
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1.4.4

1.5
1.5.1

1.5:2

1.53

1.5.4

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 2R BRI, RMEEREN, NEESRERN/NFEFSC.

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 RGERIFEEIL R EER, ENEAFABOEEBRMNZRENREN. KEREHAN, &
MR EHER SRS, EHARBMHENS BEBERRE RS .

Cell connection Fi il iR

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.

HIARER SR RS RN TZ# T ERE. AT B RETRYE, BbREN RN T TR 4
k.

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

RIhEER iR wit, BUEERE, HREih.

Cell usage HHTEH

When cells are used in series and parallel connection, they need to use the same grade, the same batch code
and the same state of charge. This information can be obtained from the inside and outside box labels. Before
using the cell, the voltage and internal resistance need to be detected and the cells should be assembled
according to its purpose. Lishen recommends that the cell voltage difference is within 10mV and the internal
resistance difference is within 4mQ at least. (If the cells are in the sample stage, the consistency of cells
cannot be guaranteed.)

HUEEAT BB IF IR, TR AR FARS AL, AR R AR R e R AR B B, AT LM AN AR L3RS
ER. RS EARENEEAE, HRBIARETHEHR, TR EMMMEAREREBsEE
10mVEL, AEZE4mQLIA. A iiah TR B, W B —BUE R R ARIE)

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

HITATR R ERE. W, RIPEBEIIR. REHEME. AUEKE%.

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.

RGTHREAR T SREFINEESRLEHERIERS HiRG, B g AEREKEH
B, B REFEEIT A aENER.

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

ARG Tiambit, Bk, MR EH T IR E G B R SRR B

SAFETY INSTRUCTIONS %4 5¢

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.

HETHAIENELRMA, MEARLTRSRESASHRA, ERACHRERAFOHGE. HiEEET

Z&FN,

RIS S0 R 3 2 B DL S (A R & e G AL S B . TEME RS T AT e s B LART, I A4 L

THZeFM. o, AR UEEX LIRS AR R P F M.
2.1 Dangerous matter f&ZE I
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2.2

2.1.1

2.1.9

Do not use or place cells in high temperature (above 65°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.

AEFHRBERGT®HE (BT 65°C) HFEd, REHEBAN G KPSEHRIR, FNEBCEI
R, HAFEIIRBESEHR. R, BKEBRIERRR.

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.

AEBEBRELZER, ANFZESRESEME, LBAIE (1) fil (O RERK, FTEHFEGIE (4
) 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.

AEEAENER AR EMERTEER. FREFMF ARSI RBEEIRERFHEUFE RN, TS
SR B B KSR,

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.
AEF RS ACHK (HP) BAFEELEE. BT ERRENRBRE. WRBMEELEEERE,
B REa TR AR B, FAXIURIE.

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

AEITR. AT BRI S REREE .

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

AEEHHRH RS, MRARSHIABE, FLARMLLEE, TeedEEA.

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.

AEfFHI A MRRPLBEZIEIR, BB AERERY, TREIERR. BH. &XSURE.

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.

AEESERELATEE. MRBMAERLFELTE, BB TRPLHENE, TRERHA. EXHR
T, RIPEBATRERE T, BmARRR. BE. FAEBRIE.

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

ARERAEFRARE LR, TRSIERERRE, BM, HRERERE.

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.

AEEEMAGREEZEE, IRLSRLEGRESHOHMER, SIREEER. W, &KSRLE.

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.

AEREMETEE . AR, RERARESRENEENNERN, BERENSH AT R /K
HRFLEE SN . XL SIERENR, B, HREERE.

Warning ¥4 HI

221

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

R N0 B R AN ) LA TR . LT R M 1 L, TE LB AR
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2.3

222

223

224

225

2.2.6

22.9

228

229

Do not place the battery in a microwave oven or other cooking utensils. Due to the heating and electrical
shock of the microwave oven, the battery may generate heat, smoke, fire or explode.

AELRMBEMBEF R R TAAEST. BTHREPOMAMBS E, TRasEaEmER. B
M B KEURIE .

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

ABEAHA B —ERA . BARMEMRRERE. KR RS R A 72 75 0 5 iR T 6
SEEEmRR. B, FASERE.

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.

AEFERAEEREL. MREABHFE, FlFrk. R, BREREEE, HE L ERED, X
RO AT RER GRIG, WIRARSEMER, WRESSIREMRA. BME. BFASEE.

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

R B AEAE RN AA N TR AR EEE, FFLRBSE, SNTRLIREbAR. BH. &
KEURIE -

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.

2R B BE AR B A i P AR B RRR, RO AE F M B kMG, BT RS 5l A F MR
B & KEURSE.

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.
AERMBEIREE . 10 R NIRRT, BRI ERE, W EFE KRR,
LA S MR

To avoid short circuit or damage, please put the battery into a box or carton tightly.

TR BB IR, E RS BN E R B S B AR P

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

AEFRMESERR—&E, WmeEk, T, ki, BEhggs.

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

damaged to functions.

TR MR K, BN E T it e SEUE MR IR IR Th Bk

Precautions V¥ = I

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.

ABE BT FEASRNE B, WRERIERBIERERFERNSL, FANTRESSREEBER. B
M. FKEURIE.

Battery pack has a protective circuit. Do not use batteries in places where static electricity (over 100V) is
generated, which may damage the protection circuit. If the protective circuit is damaged, battery may generate
heat, smoke, fire or explode.

R AFERIFLE. E/-EHE (BiT100V) By, AEMHE, THRSRERPLRE. MR
BRI RIPEBE BN, AIRee SR E RN, B, FAIURLE.
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3.1

3.2

33

34

3.5

3.6

23.3 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.

TR TG E A ETE 0°C~45°C 8] . NEEHE MR ETEE ST it iT R . BN, RS SR HE
HRMFHR S, ANTREFEFH. Bl RETERE.

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

EREMRIERZTFMN. FREREEAFMUMLERSE.

2.3.5 Please read the charging method of the charger manual.
HRERERFMARET L.

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

EHRMEMAN, MREBERERIER. RASEES, FHRALRRE.

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

ERBELREF, ETELMBMEL. TRESIERER, BB B KEURE.

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 R, B AREE BBk b, RESL B RIKHEAT IR SR B, T AE SR B .

23.9 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.

MR FLBERBYIEMNEEER, FEEENTETHMAEL. BN, FTREREMREE, 5/EEm &
#. B, FAEUEE.

2.3.10 After use, please carry out battery recycling according to local laws and regulations.
R, ERIE LA, AT f i

EXCLUSION LIABILITY % 5 B B

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

et IR S AR 5 DAY R 2 v U R AR BT A A 10 A % 3 P A T 13 Sk S AR B R AT

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

xR B AL, rB) A 7S AR IR R FE T BT i R AT R R AR R AT

Lishen does not accept abnormal batteries caused by improper assembly;

A EZ R A IER K A0S TS R 7 it

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

FIRNH A TERA B S HUR B P AN ROTE < e T ¥ S S 3 o P B 3 e R B 4T R AR AR TR AT

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

AR FEAARA (NEHE, BRF, #K, kR, #EZ ERKEMEERNKERE.

In order to standardize the use of sample batteries, the rights, obligation and responsibilities of every customer and
Lishen are clarified. Before using battery, please read carefully and understand the contents of the specification
thoroughly. In order to ensure the safety of the battery, please contact LISHEN to discuss design of the application.
Also, if there are special usage patterns (for example: large current loading, quick charge method or low temperature,
high temperature condition), please consult LISHEN before finalizing the product specification.

AT AERE R R, [ ALE RN U5 RAEBEIR. w4 R BT, 4RIt
BEBAEBAE AT HREZE, EERNHIT R, R E 85 &4 bk B,
R7T7E, RBMERER) , &,
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If you choose to use this battery, your usage will be regarded as an endorsement of all the contents of this statement.
MREEFERRT BN, ERERIT AR 4B B2 HA BRI,
The amendment, renewal and final interpretation of this statement are belong to Lishen.

AFEHREEA EEFPU &L RREA R T E .

4 CONSULTATION¥%i#]
If there is any problem in this specification, please contact us as following:

BTSN, FRRUT G-
Add: 88 Kunlun Mountain Road, Huqiu District, Suzhou City, Jiangsu, China--Lishen Battery (Suzhou) Co., Ltd.

J7hb: TR RS L BR8-S - A M (TR HIRA A

Tel No.: 86-0512-88605019
HiE: 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 \
b N
Y

with Lishen in advance. And consult about the high rate current, rapid charge and special application in the same way.

AT ZERL, MARER, EETRERSGRT BB BER, TR AR EhENRRE A, 55 S W =

\ 5

K]

N

X
)
H
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NEFAREH.
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