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1 SCOPE &R

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

Lishen Battery (Suzhou) Co., Ltd.

ARG BIE T ARG A R A AR RS E T RN EARER, W07k EEET,

BB LS IBEARER, &5 BB ERA T RRERER.

2  DESCRIPTION AND MODEL ¥ &S

2.1  Description i 8
2.2 Model fithss

Cylindrical Lithium Ion Cell [R# 7! £8 & F Hith
LR1865LD

3  GENERAL SPECIFICATIONS #3845

Item T H

Specifications F#%

3.1 Discharge Capacity A&

2500mAh(Nominal) WFRZE & 2500mAh

2400mAh(Minimum) — #fK % & 2400mAh

- Nominal capacity is measured by the discharge at 0.2C-0.5A to 2.50V end
voltage after standard fully charged according to specification (CCCV,
0.5C-1.25A, 420V, 50mA cut-off, 25°C).

PR 2 B LUARHE 78 HE 7 (0.5C-1.25A, 4.20V, 50mA i LE,25°C)FE i,
0.2C-0.5A EZE 2.50V M EEHE.

3.2 Charge Voltage 7t 8%

4.20V

3.3 Nominal Voltage #5#5H &

3.60V@0.2C

3.4 Standard Charge FRvETE

CCCV, 0.5C(1.25A), 4.20V, 100mA cut-off, 25°C

3.5 Rapid Charge PRiE 76

CCCV, 1.6C(4A), 4.20V, 100mA cut-off, 25°C

3.6 Maximum Continues Charge Current

RAKTEH BT

0°C<T <10°C  1.0C (2.5A)
10°C< T <20°C 1.2C (3A)
20°C< T <45°C 1.6C (4A)

3.7 Charge Time 7t FoH ]

Standard charge FrifE7RFE:  180min/ 50mA Ak

Rapid charge HRi% 75 H : 70min / 0.05C # 1t
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3.8 Standard Discharge #7#E7 H 0.2C-0.5A t0 2.5V

3.9 Maximum Continuous Discharge
Current (Cell Surface Temperature) 30A (75°C cut off)

BT B (R R

300™ cycle >60% of 1% Capacity(25°C , 4A CCCV to 4.2V,100mA cut off; 20A
discharge to 2.5V, when the cell surface temperature reach to 75°C cut off)
300 RTEFF>60%EH IR AE (25°C, 4A fHREER EE 4.2V,100mA & 1F,
20A FRFLZE 2.5V, HEMRMEEREIEE] 75°C, F1IEHE)

3.10 Cycle Life 7E¥ % 4r

3.11 Weight of Bare Cell E& <46g
3.12 OperatmgﬂEnwronmental Charge 7 0°C ~ 45°C
Temperature () . i . .
THEERE Discharge F{F -20°C ~ 60°C
3.13 Cell Surface Temperature( ) Charge 7H 0°C ~ 50°C

F It 3R iR P Discharge JRUHE -20°C ~75°C
3.14 Storage Temperature and Humidity | 1 month 1 -~H -20°C ~ 60 °C(<65%RH)
(For shipping state) () 3 months 3 A -20°C ~ 45 °C(<65%RH)
A8 IR BE (25 35) 12 months 12 4~ A -20°C ~ 25°C(<65%RH)

Note(""): Operating at high humidity(>65%RH),the cell performance will deteriorates
TEREIAIE T (>65%RH)R F, & 1F m it i fE 51k
Note(?): Discharge (over temp. protection) should not be over 80°C of temperature. Protection set should be based on the
location of the cell surface with the highest temp increase part of the battery pack.
T GBIRRI)IBE AN 80°C. {R1P%% B R L e it 41 iR FE 7t o f e ) M R T o B 9 Bt
Note(?): If cell is kept as shipping status(<30%SOC), the capacity recovery rate shall be more than 90%.
I R A TE H A (<30%S0C), EFERMTE 90%LL

4 OUTLINE DIMENSION (UNIT: mm)$MNER

Dimension Bt R <} : Diameter 1% 18.3£0.2mm, Height = & 64.9+0.3mm. Refer to the attached drawing 1.1 3% 1.

5  APPEARANCE 4L

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.

HEMIAFERFER R LPHEMEIR. Mit. 2R, S, RS2 EmERNIARE.
TEST CONDITION AND DEFINITION JUli2k 14 H1 52 X
6.1  Measuring Equipment MR &

6.1.1  Electronic balance BT R
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6.2

6.3

The electronic balance should have an accuracy of the grade 1mg or higher.
BT RFREERA Img BUE &,

6.1.2  Impedance Tester P FHMRAX
The impedance tester should have an accuracy of the grade 0.1m< or higher.
P BRI SO FE R 0.1mQ B R o
The impedance meter should be operated at AC 1kHz.
FEREAX R ZEZZ I 1kHz 2544 T it

6.1.3  Digital caliper 2+ R
The digital caliper should have 0.01mm scale or higher.
HEFRZEEE 0.01mm 2 & .

6.1.4  Amp-meter and Volt-meter %35 3% F{R 3R
The amp-meter and volt-meter should have an accuracy of the grade 0.5mA and 0.5mV or higher.
ZIRERAMREFR B E R A9 0.5mA 1 0.5mV BUE = o

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.

BREFFRE RSN, BT MR AR IR 25°CL2°CRIE E<65%80 %%/ T it4T. MM BB —AAKN
BT

Definitions 72 X
C Rate (“C”): The rate (milliamperes) at which a fully charged cell is discharged to its end voltage in one hour.

C A (“CY): TR M 1 /N T3 2= £ 18 B BT A B B IR K/ (mA) -

CHARACTERISTICS 88

7.1

7.2

Charge method 7% /7 3\,

7.1.1 Charging shall consist of charging at a 0.5C(1. 25A) 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 5S0mA.

0.5C(1.25A)ERFEEE 420V, HLL 420V EE TS EE ERER N S0mA.

7.1.2  Charging shall consist of charging at a 1C(2.5A) constant current rate until the cell voltage reaches 4.20V.
The cell shall then be charged at constant voltage of 4.20V while tapering the charge current. Charging shall
be terminated when the charging current has tapered to 100mA.

1C2.5A) BB E 420V, FELL4.20V 18578 B E B ERA 100mA.

7.1.3 Charging shall consist of charging at a 1.6C(4A) constant current rate until the cell voltage reaches 4.20V.
The cell shall then be charged at constant voltage of 4.20V while tapering the charge current. Charging shall
be terminated when the charging current has tapered to 100mA.

1.6CAA)ER B E 4.20V, FELL4.20V 18 K78 B ZE HRFER A 100mA.
Discharge method % F, 7 5\,
7.2.1 Cells shall be discharged at a constant current of 0.5A to 2.50V 0.5A fHLFE 2 2.50V
7.2.2 Cells shall be discharged at a constant current of 2.5A to 2.50V 25A HUE R 2.50V
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7.2.3 Cells shall be discharged at a constant current of 5A to 2.50V S5A [EIREZE 2.50V
7.2.4 Cells shall be discharged at a constant current of 10A to 2.50V  10A fEJREZR 2.50V
7.2.5 Cells shall be discharged at a constant current of 15A to 2.50V  1SA fHIR R E 2.50V

7.2.6 Cells shall be discharged at a constant current of 20A to 2.50V  20A 1B EE 2.50V
7.2.7 Cells shall be discharged at a constant current of 30A to 2.50V  30A {BIR R E 2.50V

When the cell surface temperature>75°C, all discharge method should be stopped.
HEMREEE =75C, Fra BRI RE .
7.3 Internal Impedance P4FH

The impedance shall be measured by Voltage-Impedance Tester of 6.1.2.
25°CR, fEA 6.1.2 B P BRI,
Initial Internal Impedance < 18mQ. HE FIFH<18mQ

7.4  Discharge Rate characteristics {223 Fi. 1 fg

Cells shall be charged per 7.1.1 charge method (CCCV, 0.5C-1.25A, 4.20V, 50mA cut-off, 25°C+2°C) and
discharged per, 7.2.2 (2.5A), 7.2.3 (5A), 7.2.4 (10A), 7.2.5 (15A), 7.2.6 (20A). The discharge capacity of each cell at
respective discharge rate shall be compared with the discharge capacity at 2.5A and the percentage shall be
calculated. Each cell shall meet or exceed the requirements of Table 1.

25°C MM 7.1.1 77 :(CCCV, 0.5C-1.25A, 4.20V, 50mA 1k, 25°C+2°C)F B, 73 B LA, 7.2.2(2.5A), 7.2.3(5A),
7.2.4(10A), 7.2.5(15A), 7.2.6(20A) A HE, CRHBEMKERE, HFiHESEM 2.5A KEEEAS L,

BFRI1IER
Table1 3 1
2.5A S5A 10A 15A 20A
100% >96% >95% >94% >93%

7.5  Cycle Life E¥FH4r

7.5.1

Charge cells per 7.1.3 (Charging shall consist of charging at a 4A constant current rate until the cell voltage
reaches 4.20V. The cell shall then be charged at constant voltage of 4.20V while tapering the charge current.
Charging shall be terminated when the charging current has tapered to 100mA). Rest 10 minutes. Discharge per
7.2.6(Cells shall be discharged at a constant current of 20A to 2.5V, or 75°C cut off). Rest 30 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 300 cycles.

25°CHIAIFE T, 4% 7.1.3 @A HRFTEZE 420V, FLL 420V EER B ZEHRFRA 100mA) B iy
BEATTE R, RER 10 208h, 1% 7.2.6 HFR(Q0A ERMEE 2.5V, 5 75°CH )% st 4T R, PRER 30 4
B, RME—KA—AER, TR 300 RIEF EHEBEAEE.

Discharge capacity (300" Cycle) >60% of 1% Cycle Capacity. 300 YK 1EF 5 B B 28 E>60% B IR A& .

7.6 Storage Characteristics {7/ It fg

7.6.1

After charge as per standard charge method 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 50mA),
store the testing cells at 25°C for 28 days. Then discharge as per 7.2.1 (Cells shall be discharged at a constant
current of 0.2C to 2.50V). Then the same cell is fully charged as per 7.1.1 again and discharged a second time
and measured as per 7.2.1.
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8

7.6.2

7.7

Btz 7.1.1 7:(CCCV, 0.5C-1.25A, 4.20V, 50mA #ilE, 25°C)R /G, 7E 25°CHIE R4k 28 Rg, #
7.2.1 TRO02C ERBEE 2.50V)H LR EMA R REFEETRTBE, %721 FR#THE -
2795 G

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

Rk R EE(E NN EEE)>90% VIR EE .

After charge as 7.1.1 (Charging shall consist of charging at a 0.5C(1.25A) 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 50mA), store the testing cells at
60°C for 28 days. Then discharge as per 7.2.1 (Cells shall be discharged at a constant current of 0.5C to 2.50V).
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
(Cells shall be discharged at a constant current of 0.2C to 2.50V).

i 7.1.1 7 :(CCCV, 0.5C-1.25A, 4.20V, 50mA #ik, 25°C)R /G, 7E 60°CHIE T4 28 KI5, &

7.2.1 77 3(0.2C fHFRFEE 2.50V)E I LK EMBE; REHK 711 FRABE, %721 FRITE

TR

The recovery discharge capacity (2™ discharge capacity) >85% of initial capacity.

R REEEFE AR E)>85% VIR E & .

Temperature Characteristics /~[F] & F& iU B 14 A

Cells shall be charged per stardard charge method (CCCV, 0.5C-1.25A, 4.20V, 50mA cut-off, 25°C) and discharged
per 7.2.4 (Cells shall be discharged at a constant current of 10A to 2.50V). Cells, full charged, shall be stored for 3
hours at the test temperature prior to discharging and then shall be discharged at the test temperature. The capacity
of a cell at each temperature shall be compared to the capacity achieved at 25°C and the percentage shall be
calculated. Each cell shall meet or exceed the requirements of Table 2.

25°C T #Z BB AR #E 77 :U(CCCV, 0.5C-1.25A, 4.20V, 100mA &1k, 25°C)%iHE, ENREE FRE 3 /I
7.2.4 77 (10A 1HIR R ZE 2.50V)E, IR AFRE THRESE, HFitES5EM 25°CTREAER S
B, WREE 2 ER.

Table 2 3 2

-20°C -10°C 0°C 25°C 45°C 60°C

>60% >70% >80% 100% >95% >90%

SAFETY &4thge

8.1

External Short-circuiting Test at 25°C IR #M &R %5 2% i) 2t

Cell,charged as 7.1.1 method (CCCV, 0.5C-1.25A, 4.20V, 50mA cut-off, 25°C), is to be short circuited by connecting
the positive (+) and negative (-) terminals with a total external resistance of 80mQ+20mQ. 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.

M 7.1.1 773(CCCV, 0.5C-1.25A, 4.20V, 50mA B 1k, 25°C)# st 7e i, A5 A &b e B 6 B B TE () F(-)

W, ERSMEEEAE 80mQ+20mQ. Mt B KRR 0.1V, SUEMEEFEENNREE 10°CTEE R, 25

Ko
PrfE: EIAE K, REKE.

8.2 Overcharge Test i 78 HEi
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Cell,charged as 7.1.1 method (CCCV, 0.5C-1.25A, 4.20V, 50mA cut-off, 25°C), is to be overcharged with 2C to 6V
while tapering the charge current.Monitoring change of cell temperature during testing. Stop the test when cell
temperature decays to room temperature.

Criteria: No Fire, No Explosion.

%08 7.1.1 772(CCCV, 0.5C-1.25A, 420V, 50mA &1L, 25°C)KEmuh7aimm, Ll 2C BR#TR BE B EAE
6V. MRS I iR E R, MEMEE TREZEERERN, RN,

PRdE: AR K, AEBIE.

8.3 Overdischarge Test i B EE R

Cell,charged as 7.1.1 method (CCCV, 0.5C-1.25A, 4.20V, 50mA cut-off, 25°C),is discharged at constant current of
1C for 90min.

Criteria: No Fire, No Explosion.

BB ARvE 7 F(CCCV, 0.5C-1.25A, 4.20V, 50mA #i 1k, 25°C)K B 7B, AR5 L 1.0C #EE IR X B it 1T
L, JECERET RN 90 /8.

PRAE: EIANE K, AELE.

8.4 Heating Test HAHMR

Cell,charged as 7.1.1 method (CCCV, 0.5C-1.25A, 4.20V, 50mA 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.

% BB A 75 2 (CCCV, 0.5C-1.25A, 4.20V, 50mA &1k, 25°C)7e i B B Bt i B 2R inFE o, R A B (B
FE I MR IR . IR FHR IR, EREEBAFHREE NG SR S°Cx2°C. MMEIRAIREZMN,
LR REILE] 130°C2°C/E1EIRREF 30 708, Wil

PriE: A K, AEREE.

8.5 Crush Test #F &l

Cell,charged as 7.1.1 method (CCCV, 0.5C-1.25A, 4.20V, 50mA cut-off, 25°C), is to be crushed between two flat
surfaces and with cell longitudinal axis parallel to the flat surfaces of the crushing apparatus.The force for the
crushing is to be applied by a hydraulic ram with a 1.25 inch (32 mm) diameter piston. The crushing is to be

continued until a pressurereading of 2500 psig (17.2 MPa) is reached on the hydraulic ram, applied force of 3000
pounds (13 kN). Once the maximum pressure has been obtained it is to be released.

Criteria: No Fire, No Explosion.
IR FR#E 7 U(CCCV, 0.5C-1.25A, 4.20V, 50mA &k 1k, 25°C)7i# ALK E T MK FFIRZE, ZERHE

WKEST RS FARTFT. REERAN 1.25 inch(32mm)iiE E T AE N3 F1HEA RBUE 3 &5 B PR & s,
BRI EEE] 2500psig(17.2MPa), #-FAR 8] & 71 3E 3000pounds(13kN)HIHT & 77, &5,

FrifE: A K, AERLE.
9 PACKAGING 8%

Loading 100 cells per box, loading 2 boxes per case. Sketch map refer to attached drawing 2.

Rt AR R 100 R b ARRE, WHx2.
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10

11

OTHERS HAth

Lishen warrants that Cell will be free from defects for a period of 12 months from the date of shipping (“Warranty Period”).
In case of quality problems occurring within the warranty period and confirmed by both sides as Lishen should be liable for
it, Lishen can replace problem batteries for free( Note: If the cycle life exceeds 300 times during the warranty period, the
warranty period shall be based on the time when the cell reaches 300 cycles). However, Lishen shall not be liable for if (i)
Cell was improperly installed, repaired, altered or otherwise modified (other than by Lishen),(ii) Cell was subjected to
misuse, abuse, negligence or accident, or (iii) Cell was used, handled, stored, sold or distributed in a manner contrary or
inconsistent to the handling / use instructions provided in this product specification sheet and the customer environment test
guidelines (if any).

FIFHARE AR Bt R BRI R Rz HiEE 12 M A, R ERFRENRERE R BB LN HEH AT
MR, HWATCAR P AR ERABEMGE: WRERN, BRFEaBE 300 K, U5 AR B R TE] DL e 2 300
WHER i AUE); A AR LA T AT ()RS ERN . B, BhaHEa oy IR Mg H b
4. (i) ZEHRA. A, B2 MmERNEm, SG)EmMER. 4FE., T k7SR~
WERAE P IHENRA T8 RERA) IR AE a0 kb3 /458 F Ui B AR R BN — 2.

Any matter not included in this specification shall be confered between the both parties.
AEETE L AR T 2 AR AR 1) R, e X W PR AR
SHIPPING iz

The capacity of delivery cell is under 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.

3R B AL T 10%-40% 7 BARZS, B T HRIBFEBRE, SREFE K EBTETERER EE. ShdfER it
FIZARED . wh . H AR #.
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Attached 1: Cell Size Drawing B3 1: PR ~FE

18.3£0.2mm

64.9+0.3mm

With thermoplastic sleeve

HRE
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Attached 2: Packaging Sketch map Drawing 3% 2: H3E

100pcs

Jdmm

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



() Lispien i/

Product Specification

Lishen Battery (Suzhou) Co., Ltd

REV: 0

TITLE: Cylindrical Lithium Ion Cell LR1865 LD Page: 11 of 18

Date: 20221207

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
I3 2 s 22 A v

1 ELECTRIC CAR, CHARGER AND BATTERY PACK DESIGN CAUTIONS HZFNEZE. 75 B S8R0 B i 40 B H ik i

£

1.1

1.2

Charging 7o H

1.1.1

1.1.5

Cell suggested to be charged with constant current-constant voltage method. Charging voltage must below
4.20V/cell and the charging cut-off current is greater than or equal to 1/20C. Even if the charge could be under
fault condition, charge voltage of charger should not be above 4.25V/cell to prevent from over-charging. Cell
life can be shortened by charging above 4.20V voltage.

RSB EAER-EE R BT AT R . B S s R AE AR 420V, BB @EKTAT

FT 120C. B FRBIEHIRE, LDIARTREHERBERT 420V, OEESHEERT, T

ST 425V B Gl 7md. REEERT 4.2V LSRR SELEGEE.

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 1.25A (0.5C) and until cell voltage reach 2.50V, use
standard charging method. And if cell voltage can not reaches 2.50V in 30 minutes, stop charging. Do not
charge if voltage is below 2.00V.

RERNZHEETRBRE, MABDRENIZNATFHEIBAEREERESHABETE. ST
RSB ERT 2.50V(E® T 2.00V)Rf, BAUERIMKRT 1.25A0.5C) ixf BGH AT FiFR L, B3 s
BERT 2.50V Bt TindE T R0 R B R 30 2M N TERZE 2.50V, R EE F 7,
T 2.00V 22 1E7 .

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.

FEBBRMEILE N EEOREENEE . Foah N E e BT e 8. IR LR 2 B A
T, K E R AR . SRR, BRSERERE P R A S, N
Wise R ERE, BRI AERRAE.

Cells should be under 0°C~45°C temperature range (see spec 3.5). When the cell temperature exceeds 50°C, it
should be placed until the temperature cool down into above range and start charging again.

FBI T8 B NLAEIR B Y 0°C~45°C TR IR HE (LAAE T 3.5)BIRHEAT, 4R EE AR AT 50°CHY,
NE B MR ERE U RS E R BT R R

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

ARG, HEEEARERE RSN, BORE.

Discharging &

1.2.1

1.2.2

Discharge end voltage must be over 2.5V.
OB EBEERET2.5V.

Discharge temperature range should be -20°C~60°C(see spec 3.12). If surface temperature exceeds 75°C, it
should be placed until temperature cool down into above range and start discharging again.
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P 5 PR R P B 9-20°C~60°C, # AL UHLAG T3, 12) Bt AT, WUCPBIL AR T, 4 et 2 U P A
H7SOCHY, B 5 o iR B R 5T B S AT A

1.3 Storage fEfF

Cell should be stored in low humidity (less than 65%RH), no corrosive gas atmosphere. And cell should not
under pression or condensation liquid on the cell surface. The optimum storage temperature range is
0°C~25°C.For long time storage, charging state of cell should be less than 50% SOC, and must check the
voltage of the cell before usage. It is also recommended to charge and discharge the cell every six months.
RGN TE T R(IR T 65%RE) TR Mt SRR T, NELLBEERZAES, EREHE A ERIAR
ERERE, BREMTFEEN0C25C. KIFME, BB RERWALTS0%SOCLL T, H AEHTE
BERATRERN. BUE6AA#IT KRS,

When stored within 1 month /72 8#i/NT 1 4~ H: -20°C ~ 60°C(<65%RH)
When stored within 3 months f&#E81/NF 3 A -20°C ~ 45°C(<65%RH)
When stored within 12 months f&FH#/NF 12 4~ F: -20°C ~ 25°C(<65%RH)

1.4 Precautions on battery pack design EEh£H i i+7E & FH I
1.4.1 Battery pack Shape, Mechanism and Material HEHIZHAIFZS, HLEMHE

1.4.2

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

BBA R M IZ R A BB R R A R B BT R A

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

BB R ROZ RIE A B 5 RIS & R & 34T 88 .

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

FEL L 2 1 07 BR PP i I 122 5 T RRBE S R B B IE SRR OB B R AR IR BRI 45 A

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

BE. AREESAINEESIR.

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

AR Nz BB BB BTl sE 0 Bt IE R, MAESERA.

The battery pack should have a device with over-current protection function to avoid external short-circuiting.
AN ZA T BRRTIRNRE, RERIMEERNBERAE.

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

PRV AE N % i T R R B R A TR, AR VR AR AN RE BI0E R LR R AR

The battery pack should be designed to ensure that the cell is fixed in the battery pack and can not move freely.
R T BN RIEEE EAEBMA N, FREERD.

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.

R 4 7 S5 A B S ARAIE 7E H R PT TR B BR VR JE AN B A v B VIR, AR A AL 77

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

PR 2L {5 Y A A5 o O TR J2 e AR S IR 12 36 I L AT R

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

EEEANERRES . MREBEEAEEHNEAEFRRENTE, T HIREERE, A
AT

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

Pt 2E £ F (PR Tt L PR A8 F A RV )«

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)

R it 20 0 008 5 i 78 R IR G TR A 7 R R O R R B U B K T L BRI S SRR B TR D)
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143

The pack fuse is required.

FERKL .

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

PR I 2% 178 B i A B T B R DL S BT I R R 4

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

PCBAZL B AR it 4 2 8 7 1% 28 B RHEEAT R 28 (B1l an BB RL R B 45 F 2 SR B B3R S s AR BR 25)
Cell module should be used with cooling system. (Note: If charged and discharged at high rate and high
temperature (=35°C) frequently, cell cycle life can be shorten. If discharged at high temperature (>60°C)
frequently, cell safety risk can be occurred.)

RMAFAEF AN REHZFMFTHRITER. (B ERERBEC3SOLBEEREBEBR RS,
SIERABMEAFHGEE: EFESIBCETSC) A, TREEZEEE. )

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.

B RERIRS. REE(GRABIEBE) R & — N EE R G B h A b EE, LOgs
RV 8] B T SR T, AT X B Tt AR IR
The recommended spacing between the cells is more than 1mm.
UM R)BE K T lmm.
Protection Circuit ensure safety of battery {3 B, 28 7 {3 F5. b (1) 22 4>

The following protection circuit should be installed in the battery pack:
T T A PR3P B R 12 R e E FELM 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 4.25V (including tolerances).

HFRBERY: HTFRENERMA T AEIERERE G, S I 4 B 108 ot 78540 8 S %
KF4.25V(EEAE).

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.

ARSI R AR RS R IA 12,50V, BT DG R R (R 57 L% U)W AR R, R B R R EL O
BEREND.

Over current protection: if the single cell discharge current exceeds about 30A, the overcurrent protection
should cut off the discharge current circuit.

L EFRST: W R B E R R B I 29304, i R R4 R 12 T e R O L
External short protection: the battery pack should have function prevent from external short cut.
SMAEEEARYF: FBMHERY LA E RS ThEE.

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

IR R $% B & AT s A IR AR P

Battery pack should have cell voltage balancing function and cell imbalance protection function.
B B P A R A B N PR .

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

R 7t ZH L E FRUES SR AR I B A B LR B R B AR T Bk
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1.4.4

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.

M N i R ERE, RILEEREN, AERSEZERN/NTFETS5C.

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 R KIAE NI R EAER, BRI R AR AR BOR BN . KRN, B
EMR A BERARS, ERRABANSBAERETREBRIERRE.

Cell connection H3thiZEHE

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.

AR AR OB IR T E T &R . T B ARG, BEtrET AR e 5 4
t.

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

R HEGB RSB, BMFEERE, RFE.

1.5  Cell usage HLSHIIEH

1.5.1

1.5:2

1:53

1.5.4

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 3mQ at least. (If the cell is in the sample stage, it cannot guarantee the
consistency of the cell)

HESHAT BRI, BRSO, AR A AR BRSBTS, TN NAMERE e
WAES. RSEAMFRRNEENE, FEREASREITAR, /RN E S E AR A s EE
10mVUA, WEZ3MQLIA. (W0t FRESE B, 3 i it — BUE R B3 (RAT)

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

HISATRM AR ERE. WM. RIPLEIIRE. MBI, HIEHTSE.

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.

GHERAET SRERAER S LRGN IR, BEd B hwaius AR N
AR, RMEERE AT AL B L.

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

AR B TEER0. B, AR R R R R SRR,

SAFETY INSTRUCTIONS %45 U

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.

HEEHANBERELRNE, MERARLT RS EEEFAREA, ERESHRERANFUGE. B S
LT, FR SR RE R AR R SRR TN, EEAEE TR RBGE, BRI
THIRETFN. A, FMsRZIE IR SN E 2 F 1 .
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2.1

2.2

Dangerous matter f& [ E I

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.
AEFHSBERSTHREGE T 60°0)H 5 H, REGEBAKF ., KhRAERIE, FEBERFR
B, HEESIRESER. TR, BXEEENRR.

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.

ARG HEGIRELEN, FANFIEEBEIEME, DBREGOROWER, TEHFBESE®RE
AL .

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.
AREHEMERERENERABER. FHEEH ARSI EBETREREEERI, ThEs
SEREMAR. B, BSURLE.

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.
AR RIS AC k(M D)EREELERE. B FEARFENRTES. MEE5EL BEEeE,
AT RE S SRR M. B, HKBURE.

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

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

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.

ABMRHEH . MRRPEBEZIBIR, BB RERRT, TaES3RER. BN, EASUEE.
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.

AEESIRELATE. MREMERELRBLTE, BB THRPEREIE, TEERE. EXMR
T, RIVEBETTRERETN, B TRERA. BM. BHAERLE.

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

AEERAHSHRARE LR R, TRSEmAEER, BE, HREREMRE.

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.

AEHEAGRREZRE, SRRSBLEZEESRERMMER, 5IRBEEH. BR. LASUEE.

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.

ABERRMETR . ERARN, BBHERETRESRENEENLERR, BIEW R 28 Rk L
BB, RS RLERBER, B, HRRERE.

Warning ¥4 E I

221

222

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

FL Tt N T B R A ) LAF . I R B A0 1 L, B SLEDRRE .

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.

AEEBEMBE MBI bR AR, BTMEPRMAR RIS, TELsERbER. 8
v B KEURIE.
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23

223

224

225

2.2.6

227

228

229

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.

AZRME A BB . BRI HA R FE R TR R BE R F A 7= 1 i s bR AT A
SEEAMRH. B, FKEUEE.

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.

ARMEANERK R, IREARNRE, FNRk. K3, BERET6E, EELEREH. X
PRI ATRER GRIE, GRS, ARESSIREMER. B, BASUEE.

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

MR I TE A E IR B AN RESE R FE FEAE, B RSB, BNARLIREmER. BE. &
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.

AR R B A A B R A R SR Sk, LA T B MG, T S Bl AR H R A
B FXEERLE.

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.

AERMBIRB RN . RN IR R AR S, BB REERE, E ) B KR,
FALRIE Mt .
To avoid short circuit or damage, please put the battery into a box or carton tightly.

AT G IR BB, R RN AR AR AR A

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

AERBEMES SRR, miHR., T, ki, Ehaiges.

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.

FERRR BIIRIATE K o, RN T B2 S EUS AL A R IRIN T RE

Precautions £ &I

23.1

232

233

234

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.

AEERBT AR AN, TSGR RRA G SL, FANTRS I RaER. o
W KRR

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.

B RAE RIPRE. E-EBEGETI00V)HHT, RNEGHEL, THESREMPSK. mEd
TR RI BRI, PRSI RI RN, B, & KEBURLE.
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.

Fe IR B B E1E 0°C~45°C 28], RNELEHE MR TS B SR st BT 75 6. I, ATRE &3 i it
PR @IS, AN TS FBH. Rl SEmERE,

Please read the manual before use. Please keep this manual for future reference.
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3.1

3.2

33

34

35

3.6

RIS ETFM. EZERTAFMUME RS %,

2.3.5 Please read the charging method of the charger manual.
FREREEFMOFT AT .

23.6 In the first use, if the battery has an abnormal smell, heat or rust, please contact the supplier.
EERBEARN, MREMEREFSR. KREEELS, EHALEHE.

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

ERBELRET, EEEGMK. TaSsERBER. BH. EAEE.

2.3.8 1If 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 R AR, WEBIRARERE Rk, RISTETRI K T . T, TR L R

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.

MR FLHEBOENEILR, FRENTEEHNEL. TN, TEEREIBER, 3 EEm%E
n B BXEURLE.

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

EHE, ERIESHAEE . AT b E g
EXCLUSION LIABILITY % 3t B B

Lishen is not liable for any loss caused by breach of notice in the specification.
FIARIS R SR T3 AV R S 22 4 v U M BT A 4 160 L% o R B AT AT 4R e S AR B R A

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

SRR B L. FREHZEAN TR BB A0 R R AE T T AR A (AT 1 AN AR AT

Lishen does not accept abnormal batteries caused by improper assembly.

TIRPAEZ A EH 00 25 R R 0 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.

FIRX AL I IR BB S UG B AR A0TE . R 79 S 43 1 {5 PR 88348 0 44T 1) B A AR 354

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

AX FEAAHAGNE L. BRAN. #K. KR, HEE)E R AT EA AR EE.

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.

ATV, 8 PR . X% . SEAFIRM. ARy 8, &FmEEst
BEMEMAEBAR. AT HREZ S, EBER TR BT RA, R AGRRE F &AE(H in ok B £ 8,
RT3, RIBFMEBER), EEiH7%.

If you choose to use this battery, your useage will be regarded as an endorsement of all the contents of this statement.
AR SEGE B AR, SR AT A 0 g X A 75 B 4 30 1 25 A AT .

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

AEPRIEEAL. EH B LRBERI B TS .
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4 CONSULTATION®%#]

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

WEEMSER, HFiREUT T REM:

Add: 88 Kunlun Mountain Road, Hugqiu District, Suzhou City, Jiangsu, China--Lishen Battery (Suzhou) Co., Ltd.
J7hib: MR R 1L BE 885 - A1 R M (F5 M) B PR 24

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

ATZERR, WMAERERIT, BEETHERGAT GRRE AR, RERBNHLEHEISKRNA, HE585
NP ==
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