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1

SCOPE &tk

The product specification describes the requirements of the Cylindrical Lithium-ion Cell to be supplied to the customer by
If any additional information required by the customer, customers are advised to contact

Lishen Battery (Suzhou) Co., Ltd.
Lishen Battery (Suzhou) Co., Ltd.

ARG FSHNE T e 700 e it (M) A R 2 ) A 7 e A Y B R Y B R ESR R 7 9 A U R S I

ARG AP ER, 35 5 S it (G5 M) AT BR 24 /] IR ARG H .

DESCRIPTION AND MODEL B K &RI=

2.1  Description i} B

2.2  Model

15

Cylindrical Lithium lon Cell [54: 748 55 Hiith
50PT

GENERAL SPECIFICATIONS & #ifgts

Item BiH

Specifications #k&

3.1 Discharge Capacity il i 25 &

Nominal 5000mAh  FrFR% & 5000mAh

Minimum 4900mAh  ffik %% & 4900mAh
- Nominal capacity is measured by the discharge at 0.2C-1.0A to 2.50V end
voltage after standard fully charged according to specification (CCCV, 0.5C-
2.5A, 4.20V, 250mA cut-off, 25°C ).
FRFX 5000mAh(0.2C), #fk 4900mAh(0.2C)
-FRFR R R DUbRvE 75 B 5 U (CCCV, 0.5C-2.5A, 4.20V, 250mA #

1k, 25°C)7eiHiE, 0.2C A 2,50V A =AE.
3.2 Charge Voltage 7THHJE 4.20V
3.3 Nominal Voltage #5#5H 3.60V@0.2C

3.4 Standard Charge  #nifE 76 H

CCCV, 0.5C(2.5A), 4.20V, 250mA cut-off, 25°C

3.5 Rapid Charge i 78 H,

CCCV, 3.0C(15.0A), 4.20V, 100mA cut-off, 25°C

3.6 Maximum Continues Charge
Current

B K78 L

0°C<T<15°C
15°C <T<50°C

2.5A
15A

3.7 Standard Discharge 5% HE /7 =

0.2C-1.0A to 2.50V
0.2C-1.0A LHL & 2.50V

3.8 Maximum Continuous Discharge
Current

B KPR LA

70A (80°Ccut off)
70A (80°C #ib)
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(1000t cycle >60% of 1% Capacity (25°C, 8A charge/10A discharge, 4.20V-
2.5V, 80°C cut off)

1000 XEFF>60% B IR B (25°C, 8A F8/10A jif, 4.20V-2.5V, 80°C#; 1k)
(2600t cycle >60% of 1% Capacity (25°C, 8A charge/40A discharge, 4.20V-
3.9 Cycle Life {E¥# %4y 2.5V, 80°C cut off)

600 IXTEH>60% B RAE (25°C, 8A 7t/40A T, 4.20V-2.5V, 80°C# L)

(3300t cycle >60% of 1% Capacity (25°C, 8A charge/50A discharge, 4.20V-
2.5V, 80°C cut off)

300 RAE>60% 1 XA (25°C, 8A 78/50A Jil, 4.20V-2.5V, 80°C#;1L)

3.10 Weight of Bare Cell H & <699

3.11 Operating Environmental

Charge FH 0°C ~ 50°C
Temperature (") . . g o

TR Discharge J(H, -20°C ~ 60°C

3.12 Cell Surface Temperature(*?) Charge 7FH 0°C ~ 55°C

P L T R 5 Discharge Ji(*f -20°C ~ 80°C
3.13 Storage Temperature and 1month 14H -20°C ~ 60 °C(<65%RH)
Humidity (For shipping state) (*3) 3months 3 4-H -20°C ~ 45 °C(<65%RH)
A7 At e P (M B ) 12 months 12 4 A -20°C ~ 25°C(<65%RH)

Note("): Operating at high humidity(>65%RH),the cell performance will deteriorates.
FERIRH LN (>65%RH) M A, 2 bt RE S 1K .
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.
JECHL GBI PR3P ) iR EEAN R A 80°C e R4 2 B I A L It 4 v i J32 T vy e v Y P b 3 T o DM Al o
Note(*3): If cell is kept as ex-factory status(<30%), the capacity recovery rate shall be more than 90%.
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.
U SR L AE Y B A, IR BB NAE 90% L L.
AERHE R I G i 7R AT KA (3 A H L), B Ui RS 9 50%S0C LA T, f#4if 2% 44 0-25°C
MEPE<65%RH. LA A, RN @i 6 AN H BT — KT .

4  OQUTLINE DIMENSION (UNIT: mm4t ¥R~}
Dimension HLith ]~} Diameter B 4% 21.240.2mm, Height & &% 70.520.2mm.
Refer to the attached drawing 1. WL 1.

5 APPEARANCE 4t

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.

RSN AEAE IR B S W R BORR . MIbT. B9 B0 IRV r i RE AT AP AN R
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6 TEST CONDITION AND DEFINITION ¥R 4R 2 X

6.1

6.2

6.3

Measuring Equipment Wik %
6.1.1  Electronic balance N
The electronic balance should have an accuracy of the grade 1mg or higher.
LTRGBS O Img 55
6.1.2  Impedance Tester A FHIIRAX
The impedance tester should have an accuracy of the grade 0.1mQ or higher.
P BELIUA SORS B2 R 9 0. 1mQ BB 5,
The impedance meter should be operated at AC 1kHz.
HLBEAX REPEAS L TkHz 2644 T It
6.1.3  Digital caliper ¥R
The digital caliper should have 0.01mm scale or higher.
R R RZI R 9 0.01mm B .
6.1.4  Amp-meter and Volt-meter 235 % ARG
The amp-meter and volt-meter should have an accuracy of the grade 0.5mA and 0.5mV or higher.
LR RAMR R LIRS R 23 531 9 0.5mA AT 0.5mV B &,

Unless otherwise specified, all tests shall be performed at 25°C42<C and humidity <65%RH. The cells used for the
test mentioned should be new ones delivered a week before at most.

BRRFIREOR AL, i R e AR R FE 25°C 22°C AR RE<65%RH 56 A1F T HEAT o B8 AT it o5 5 — A
T e it

Definitions & X
C Rate (“C”): The rate (milliamperes) at which a fully charged cell is discharged to its end voltage in one hour.
CAEZR(“CY): Wi AL 1 /AN 22 2k R i FH IR IR R/ (A o

CHARACTERISTICS #:g¢

7.1

7.2

Charge method 7& #2520

7.1.1 Charging shall consist of charging at a 0.5C(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 250mA.

0.5C(2.5A)HIRFEHL A 4.20V, FiLL 4.20V 15 % 78 B &2 LI I8N 250mA.

7.1.2 Charging shall consist of charging at a 2C(10A) 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.

2C(10A)HR S HLE 4.20V, FELL 4.20V 15 & 78 HL 4 HLIR ZE )8 A 100mA.
Discharge method  Ji(H J7 5%
7.2.1 Cells shall be discharged at a constant current of 1A to 2.50V 1A fHI i H £ 2.50V
7.2.2  Cells shall be discharged at a constant current of 10A to 2.50V  10A {EfKH £ 2.50V
7.2.3 Cells shall be discharged at a constant current of 40A to 2.50V  40A E IR HE S 2.50V

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



L’ SHE‘F%E Product Specification

Lishen Battery (Suzhou) Co., Ltd

REV: 0
TITLE: Cylindrical Lithium lon Cell 50PT Page: 5 of 18
Date: 20250216

When the cell surface temperature>80°C, all discharge method should be stopped.
7.2.4 Cells shall be discharged at a constant current of 50A to 2.50V  50A fEifi il L & 2.50V
When the cell surface temperature>80°C, all discharge method should be stopped.
AR IR E =80°C, A s i 2 RS 1R .

7.3 Internal Impedance MFE
The impedance shall be measured by Voltage-Impedance Tester of 6.1.2.
25°C'F, i/ 6.1.2 Ha & PN BRSO .
Initial Internal Impedance < 5mQ. Hijth Py BH<EMQ.

7.4  Discharge Rate characteristics {3 il A I fig
Cells shall be charged per 7.1.2 charge method (CCCV, 6A, 4.20V, 100mA cut-off, 25°C32°C) and discharged per,
10A, 20A, 30A, 40A(when the cell surface temperature to 80°C the discharging cut off). The discharge capacity of
each cell at respective discharge rate shall be compared with the discharge capacity at 10A and the percentage shall
be calculated. Each cell shall meet or exceed the requirements of Table 1.
25°C 4% 7.1.2 J730(CCCV, 6A, 4.20V, 100mA i1k, 25°C)7aHi, ZrHILL, 10A, 20A, 30A, 40A J5 Ui
HEL (24 R SR TR A 21 80°C, RO L), eI A &, It S il 10A U AR A, ER
125K,

Table 1
10A 20A 30A 40A
100% =95% =93% =90%
75  Cycle Life JE¥ %

7.5.1 Charge cells per 7.1.2 (Charging shall consist of charging at a 10A 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 15 minutes. Discharge per
7.2.2 (Cells shall be discharged at a constant current of 10A to 2.5V,when the cell surface temperature to 80°C the
discharging cut off ). Rest 30 minutes before recharge. The test enviromental temperature is 25°C. A cycle is
defined as one charge and one discharge. Discharge capacity shall be measured after 1000 cycles.

25°CMNAEAEE T, 4% 7.1.2 77 0(10A TR R HL & 4.20V, FiLL 4.20V 15 78 B 38 B IR 2508 A 100mA) X HL it
AT, IRER 15 7%, 4% 7.2.2 77 (10A 1EFUFE R 2.5V, 24 FEth 3R 1 i 1A 2] 80°C, T R4 k)X
AT, RHR 30 Zr8h, FHBHE—UCR— MG, M 1000 RAEH S T LAY .

Discharge capacity (1000t Cycle) >60% of 15t Cycle Capacity 1000 YRG5 JBUHE B E>60% 1 A &

7.5.2 Charge cells per 7.1.2 (Charging shall consist of charging at a 10A 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 15 minutes. Discharge per
7.2.3 (Cells shall be discharged at a constant current of 40A to 2.5V,when the cell surface temperature to 80°C the
discharging 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 600 cycles.

25°CIIRIFEE T, #% 7.1.2 77 :R(LOA 1EFFE L E 4.20V, T DL 4.20V 16T 76 AL 3 ARy L00mA) o i it
BEAT R, ARHR 15 40%h, 4% 7.2.3 77 N(40A TEIRUIHLZE 2.5V, 2 L R TR 25 B 80°C, LA 1b) %
WREAT L, ARHR 30 0%, FIMH—UCA—AME, L 600 XA 5 8 LA & .

Discharge capacity (600" Cycle) >60% of 1%t Cycle Capacity 600 X5 J5 5 28 E>60% 14 X 2

7.5.3 Charge cells per 7.1.2 (Charging shall consist of charging at a 10A 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.
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7.6

Charging shall be terminated when the charging current has tapered to 100mA). Rest 15 minutes. Discharge per
7.2.4 (Cells shall be discharged at a constant current of 50A to 2.5V,when the cell surface temperature to 80°C the
discharging 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°CIRIAHE T, #% 7.1.2 730 (10A TEI 7e - ZE 4.20V, FEDL 4.20V 6% 7 B2 BRIl 100mA) Xt H it
BEAT R, ARHR 15 43%h, 4% 7.2.4 J730(50A TEIRUIHL . 2.5V, 2 BB R R LA B 80°C, A IE)XT
AT O, ARHR 30 408, FBCR—UCA—MEIR, WA 200 RO ST &
Discharge capacity (300" Cycle) >60% of 1%t Cycle Capacity 300 JX1EH J& i HL 75 H:>600% 15 I 75 &
Storage Characteristics  f7fi# P fE

7.6.1 After charge as per standard charge method 7.1.2 (Charging shall consist of charging at a 1.2C 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), 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 7.1.2 again and discharged a second time and measured as per
7.2.1.

Hhi% 7.1.2 J720(CCCV, 6A, 4.20V, 100mA #1k, 25°C)7e ), fE 25°CH I N7k 28 KJg, 14 7.2.1 05
(0.2C fEFAL L2 2.50V) il R A & a7 7.0.2 TG, 1% 7.2.1 77 AT 58 0K
o

The recovery discharge capacity (2 discharge capacity) >90% of initial capacity.
PR P AR (B — U L A ) >90% IR A B

8 SAFETY %%

8.1

External Short-circuiting Test at 25°C 5 75, /0 6 i 1k

Cell charged as 7.1.1 method (CCCV, 0.5C-2.5A, 4.20V, 250mA cut-off, 25°C), is to be short circuited by connecting
the positive (+) and negative (-) terminals with a total external resistance of 80 mQ+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

18 7.1.1 J73(CCCV, 0.5C-2.5A, 4.20V, 250mA # 1k, 25°C)45 syt 7835 B, {3 FH & B 66 % EL Vb AE (+) ()
W, BESRAMEEEAPE 80mQE20mQ. 4 H B EL K EF] 0.1V, B ELb IR R SRR 10°CIE BN, 4550
Ko

PrifE: AN K, AEREE

8.2 Overcharge Test i 7¢ HELIIIA,

Cell charged as 7.1.1 method (CCCV, 0.5C-2.5A, 4.20V, 250mA cut-off, 25°C), is to be overcharged with 10A to 20V
while tapering the charge current, monitor change of cell temperature during testing. Stop the test when cell
temperature decays to room temperature.

Criteria: No Fire, No Explosion

Pl 7.1.1 J73{(CCCV, 0.5C-2.5A, 4.20V, 250mA # 1k, 25°C)¥ Hitb el s, LA 10A FEITHEAT 78 v &8 L ik
F) 6V, WA FE A I et AR A, S IR TR R =R, SR

FrifE: HLIBAE K, AERIE

8.3 Overdischarge Test i /i H 5

Cell,charged as 7.1.1 method (CCCV, 0.5C-2.5A, 4.20V, 250mA cut-off, 25°C),is discharged at constant current of
1C for 90min.
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9

10

Criteria: No Fire, No Explosion

1% 7.1.1 J53{(CCCV, 0.5C-2.5A, 4.20V, 250mA #i 11, 25°C) ¥ Hitb 7eiifi f, 4R PL 1.0C A AN He i 0k 47
JHRCH, TR IR 90 434

bt FANE K, ANERNE

8.4 Heating Test FAH M

Cell,charged as 7.1.1 method (CCCV, 0.5C-2.5A, 4.20V, 250mA 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°C22°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=22°C then stop the test.

Criteria: No Fire, No Explosion

F518 7.1.1 73 (CCCV, 0.5C-2.5A, 4.20V, 250mA # 1L, 25°C) 78 i Hi (14 B i il B FHE R A o, F P (0
J R Y W 0 e b 9 P R A TR N B B, SRR IR A TR B N BE S B 5°C+2°C o W I TE TR AR TR AR AL,
ME IR A IR IA B 130°C£2°C )5 B IR AR FF 30 7%, 45 a0k

P HIRERK, ANRIE
8.5 Crush Test HFJE I,

Cell,charged as 7.1.1 method (CCCV, 0.5C-2.5A, 4.20V, 250mA 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

18 7.1.1 773 (CCCV, 0.5C-25A, 4.20V, 250mA # 1L, 25°C) 783l H 1) HL Vb iCE T P N AR 2 1], SR
WK 5 18 5 P47 . R EAR N 1.25 inch(32mm) (I35 ZE G2 AE ) 1 (45 1 Vs ¥ 48 ok PR 3R 82
J&, H 2 2 2] 2500psig(17.2MPa),  #~F-4i [8] & 77 211k 3000pounds(13KN) FIH5 £ 77, 45 Al

PrdfE: BB K, ABIE
PACKAGING {3
Loading 130 cells per box. Sketch map refer to attached drawing 2. HLR RS AF G4 130 H Hiih, LR % 2.

OTHERS 3 fih

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).

JIA AR A A ) SR ORUE A R B R 12 AN H a0y PR 5 ORI PN R A o ) L2 XU A E N
TIRRSTAER, 3R] % o e Bl B A i At G - G ORIVI PN, (i34 7 Ak I 300 U, U5 ORI ] LA F ik 1) 300
UAEAFF G AUE)s JIMAR UGBS (i) I A E R 2238, 2P, Bl Aty SUB R (rppa )7 50k
). (i)t BRI ] B2 A S o, s BV R AR BE L AR o R T AN BL S A
BN P ST I AR R (U0 SR ) 3 1A A B A P 5 AR S A — B

Any matter not included in this specification shall be confered between the both parties.
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AL R D2 AR TR0 R, pH U e A e o
11 SHIPPING iZ#

The capacity of delivery cell is 20%-30%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.

HH % FLI20%-30% 78 FEUIRAS, T FE AR AE BFE, 333 325 7 s () FELVB TGV 56 4 DR AIE A FL B o S e A 2 B 1 Jai 224
P ik H R
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Attached 1: Cell Size Drawing B3 1: PR ~THE

®21.24+0.2mm

L

70.5+

0.2mm

With thermoplastic sleeve

W I E
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Attached 2: Packaging Sketch map Drawing [ 2: B%HE

Top plastic grid

|/ T

13 Cells
Cell box
ol Bottom plastic grid 130 PCS per box With plastic bag packaging
=
BImm
/ / i
| 38T m— Tidope o
Extermal box
With plastic bag packaging Total 1 box 130 PCS cells

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



L’ SHE‘F%E Product Specification

Lishen Battery (Suzhou) Co., Ltd

REV: 0

TITLE: Cylindrical Lithium lon Cell 50PT Page: 11 of 18

Date: 20250216

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
B 2 B 58 22 A v

1 ELECTRIC CAR, CHARGER AND BATTERY PACK DESIGN CAUTIONS H#KZE. 7B BB R HER

0

11

1.2

Charging 7t

111

1.1.2

113

114

115

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 1/50C. 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.

FL S A AR - R AR L D7 AT AR . RS I AR i R A RE I 4.20V, FRABLE IR AT

T 1/50C. % L83 78 i s P il 22, 6 AUERIE FEES 78 HE HLRAIR T 4.20V. RIEFZE R 00T, Fri el

JEAFEEL 4.23V DUl 78 . SRR AR T 4.20V 2 S BURUSIE A AR dr A

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 2.5A (0.5C) and until cell voltage reach 2.50V, use standard
charging method. And if cell voltage can not reach 2.50V in 30 minutes, stop charging. Do not charge if voltage
is below 2.00V.

FEHLRNZ A T RS, THFE D Re Bz B T PR IE R B BOE 5 A IR R R g . K HIF
filf U LR AR T 2.50V(H T 2.00V)If, i Zifi T 2.5A(0.5C) XS UL EBEAT FFE e, B2 HLS
HLE i T 2.50V fEEAT FRvHETs 3UF8 o A SR RS L SR AE 30 20BN EIA SR 2,50V, F B T 1 LR T HL
iKT 2.00V ZE 17w .

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.

70 HLER ROZAC 2 — N e B 78 FR I B . 70 ke WU B e i o T I 2 F AR I DA BT B F R
O, A0 3 e R FRRAS o TR ) AR ECH R T A BRI R S, Nz sE )
Wi7E F L, SR IR R .

Cells should be under 0°C~45°C temperature range (see spec 3.12). When the cell temperature exceeds 50°C,
it should be placed until the temperature cool down to within the range and then start charging again.

HLAS 78 L NLAER B 0°C~45°C T #HE (L HA% b 3.12) ERHEAT, iR IR B H N 50°CH
3 B S R P PR DL S S AT 7R .

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

ORI A A, HERE A AR HE TS LT IR R TR L, R R TE

Discharging  J#§ g,

121

1.2.2

Discharge end voltage must be over 2.5V.
RS 2 R R T2.5V.

Discharge temperature range should be -20°C~60°C,<65%RH (see spec 3.12). If surface temperature exceeds
80 degrees, it should be placed until temperature cool down into above range and start discharging again.
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PR T L, Y0 L D-20°C~60°C 1R 2 <<65%, 4% KILE (W RUAR 151 3.12) FELATHEAT , TR RE, it
R THT i BB HY80°CHR , 3 7B 3] P Yl P Wk 52 LA L S Tl 5 AT TR o

1.3  Storage fiff#

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.

FL O S AE T4 (K T-650%RH) T0 i 1 M SR A 58 A A, AEEHGER AR /), BASGEA VAR bt
FEHUIRT, SRAEEREAAIRE N0°C~25°C, KA, IO HUIRA @A T-50%SOCLL T, If BAE I AT
FERAT AT . R W6 H AT — IR AT

When stored within 1 month fi& /23N 1 M H: -20°C ~ 60°C(<65%RH)
When stored within 3 months £ #2517\ T 3 4N H: -20°C ~ 45°C(<65%RH)
When stored within 12 months fi§/#3/~F 12 N H:  -20°C ~ 25°C(<65%RH)

1.4 Precautions on battery pack design it ZH ¥ iy i 3 I
1.4.1 Battery pack Shape, Mechanism and Material FHLZHFITEAS, HLEAIAL R

1.4.2

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

TR T2 PRAE AN BERI RS A (0 78 B 4 0EAT 78 L .

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

RV BT B PR UE AN BE 5 AR AAT 0 26 28 N B %5 HEAT 3 5

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

PV 2L T A7 799 S N2 12 A T TE s R B L BRI TE G A A SR R G A

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

RIBIE. FAEEFEANAESIER.

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

R Bt L% B A Bt D Re O F B FHIE AR Ax . MUASEIR A

The battery pack should have a device with over-current protection function to avoid external short-circuiting.
R AL N 2 A T AR DO BE R B, DR S AR B I 0 2

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

R AL Sz e RS R R AR T TR AR A BE B TA R P AR

The battery pack should be designed to ensure that the cell is fixed in the battery pack and can not move freely.
AL A vt b S ORAIE T L E 7R HL AL Y, AR AR B

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 ZEL7E 45 F) b S PRAIEAE LY UL AT 1AL A kv S AN B A e vt LE IR TR, AR TR AN AR LA 75

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

RV ZEL A5 P BRI AR A1) 2 X 2 ok AR M I 22 36 e P IR

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

WL B P M b o T SR Jo B AR L B S IS P P BRI T, o T IR AT BB, A
ARABAEAT 5TAF:

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

P Pt 2L 45 ) (PR Tt 2EL R A s P 10 m il B )

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).

FL Yt 2 D 2B e 5 7 R K (G 7 0 K ) 7 H LU D 78 LR Y B oK 7 FE R AL R BRI B 3R )

The pack fuse is required.
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1.4.3

the battery should be away from the heat Device to avoid deterioration of battery performance .
FL I I 2228 12 R A R T e A A DAGRE G HL T P RE ) 54K
PCBA circuit board and battery pack should be insulated (by such as plastic barrier air isolation or non-heat
conducting insulation material).
PCBAZL AR L it 2H 2 7] S 12 A7 26 A REEEAT B 46 (151 S 2R B 2 1 23 0B 18 B S A A R 1)
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 (>80°C)
frequently, cell safety risk can be occurred.)
LV ZE 75 7RG ¥ B0 25 I S A T AT AR o (459 : B 7E M il (=35°C) S e fif 2l R A 0 T 78 i
SRR G A iR W AE R (>80°C) T, FIREAFEL RS, )
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.
L R SR TN R G . ARG (TG P A B R VL 2 ) 7 6 — 2R R M e T R s S rEL R R S, DL S
FL b [a] H s SR AT, AT S R i B AR
The recommended spacing between the cells is more than 1mm.
AR A EEOR T Imm

Protection Circuit ensure safety of battery {53/ FH ¢ i £ F b ) 22 45
The following protection circuit should be installed in the battery pack:

DR LR I 1% 2 A A L A N -

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).

WSRO T2 R RN T AN GG AR fir, RS ) SR L ) R S R R B 1%
KTF4.23V(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.

RETACRL AR SR AR R L TRIA 12,50V, A TS B0 TR F DR 47 S22 D7) W TSR FELUAL L PO R LA

RN

Over current protection: if the single cell discharge current exceeds about 50A, the overcurrent protection should
cut off the discharge current circuit.

IR AR 0 SR Lt R R R 2950A, I FRLLORS RL1Z  BRIs FR L L
External short protection: the battery pack should have function prevent from external short cut.
SRR LR FVBAH B BT LA R T RE .

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

RLIR ORI 2 HE ] SR A AT HL L IR AR AP

Battery pack should have cell voltage balancing function and cell imbalance protection function.
RV 2 A H i OR A R R AN A R A

Battery pack should have function to avoid thermal propagation when the cell goes failure.
PV ZEL I A PR SR KR IR i A 977 LE AR A2 B DR AP 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.

R N2 R I, R BRI, R R 22 NN T4 T 50C
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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.

N T SR G A S A B T AR, R A PR AP 2 B VR R FRR B IZ BB R RN . KIPIRAE AT, 2
SE WA LR ARRES, EH ORI AL N & SR RS A R R B O AS

1.4.4 Cell connection Hi %%
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.
R AN BE A 9 R A R AR B 2 AT e . O BSR40, R ROl R RO e 2151 2
.
The battery pack should be designed with anti-vibration function to prevent from deformation damage of cell.

A ZA PRE Bet, SN AETEAR, AL
1.5  Cell usage HiithFiE

1.5.1  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 cell is in the sample stage, it cannot guarantee the
consistency of the cell)

HUSEEAT SR RTINS, R A A AR R RS A AR Rt OB A R 78 R RS ) s, T BN A MR AR 2 L3R A5
BEAE R o PR Al A A 00 FE i P B, R O AT HEAT A, 70 A /D CRAE A RE Y P o 22
10mVELA, WFHZZ4mQUAA o (U0 ALt AL T FE S B, U it — B AN B ARAIE)

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

HEEAT R R AR, W, (RPLERDIRE. BRI, PR aesE.

1.5.3  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.
LR R A T O AR R I A s S AR A A, s R i WU AR R A
B, RIEERE PAAEST T 0 RIS O .

1.5.4 Do not use damaged or leaked batteries due to transport damage, drop, short circuit or other reasons.
ANEAER BT fmdnts, Bk, Rt e DR i B s i At .

2  SAFETY INSTRUCTIONS% 4 5¢M

Batteries containing organic solvents and other flammable substances, improper use may cause cell produce heat or get fire,
which can cause damage to cell or personal injury. Please pay attention to compliance with the use of prohibited items, while
add protection device to avoid any cell accident caused by abnormal equipment using. Before using lithium-ion chargeable
cells, please read the following safety guidelines carefully. In addition, Lishen strongly recommend adding these instructions
to the user manual.

RS A A NLA S SR 5T,  anAl FHAS 27T g 51 Hat - ek ok, GRS i E BN S % 1 ST
AP, [R) I S 0 O3 B DAEE G (5 P Ve e S 3 BRSO RS T S R RS AT, TR AT A 2 DA
NN BeAh, JIRPERE A AT SR I B T

2.1 Dangerous matter fEFZEIN

2.1.1 Do not use or place cells in high temperature (above 60°C) environment. Do not put it into fire, water or
moisturize it. Do not repair or disassemble cells, which has risk of causing the cells overheated, leak, fire or
explode.
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2.2

212

2.13

214

2.15

2.1.6

217

2.18

2.1.9

AN BBCE A S T i (R T 60°C) IR, AELR RN Kby K B, AN EAE R
Ht, HAFTESI R B TR K ERER AR .

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.

ANEDRG H R LR, [N 75 I8 2 <6 8 4 3 FERDRE, DARE S IE (+) S (PR, AN AU RS IE (+) B (-) R
.

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.
ANEAE AR E 78 B A A S FE SR . ARRIE A TR 5l R R T B R WAL SR OB, T RESY
SRR B, & KEURIE,

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.
AERGH S AC Hisk(H ) BAEAELER: . I FHFEA R e R, R b 54k BRER:,
AT RE 2 TR R B, EHKEURLE.

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

AEGE TR TR B BT AR LA

Do not hit or throw cells. If the cells fall, please dispose it as a waste product and can not continue to use.
B B . WA IRV, 1 AR AR, ANRR4RLEAEH .

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.

ANEERRF I . AERIRI RGBS BIBIR, IR A R, ATRE SRR B B KSR
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.

ABAEFEE ERAL T R . AR IR SR I iR AL Fe e, R TR RSN IE, ANREF S . FEIRXFIR
OUT, DRAPZRBR AT RE R AL W, R FTRER I, B B KEURIE.

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

ANEAT ] R ARIA B E TEAC I R . P RE G At R R, B, BB A e .

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.

ANEEEMGIER R, SRS SRS AREE NERTE, SRS . IR R ORI .

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.
ANB T . FETR I, F R I R A s R AR AN IE R A IROSE,  HLAETEORINT 2 AN AT TRk R
R IE I TG Ol . X LERT eIl IR B, B, R ke

Warning %45 217

221

222

2.2.3

224

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

R S 18 2 22 %)) ) LA TR DA I R O 1S 0L, S Rt s

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.

AN B BEE R s A B TR R A e ab iy, ATRE SRR . B
M K BB

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.

AR H At F i — VR o AT BERI AR AN [R5 L AN R 2 1 2R ml 8 AN [ A6 7 i 1 Pl b v P P

SolERbRH. B, & KEURIE.

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.
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2.3

2.2.5

2.2.6

227

2.2.8

229

AEMIAIERE KM RGP RIRE, FlmFEw. Kk, BPsER e, HEimath. X
MIHL AT REAT BRI, WIRARER(EN], FIRERShERIRAR. B, B KEELE.

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.

T R P AR R AE IR ) Y AN E S8 O FUE AR, 1A IE SR HB R, RIAT RS Sk sl A B B &K
BRAE .

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.

T R PR B A VR AU P F T A S S R, A R B K, R INET R Sl AR I R A B
M K B

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.

AN R 5 W R o T SR PRV LB VR A N BIR R i O B AR T, IR SL RIS K RS, I
ARSI FinZ

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

N Y G T DR B A, R O PR R N AT TR Y e A AR P

Do not store the cell together with metallic objects such as keys, necklaces, hairpins, coins, or screws.
ANBG M SR, bR, WiEE, Sk, M EiiRe A,

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.
PEASRG HIRIEAE K, RO AT e o 5 SUR AT 2B 4 R HR AR T A .

Precautions ¥ & S

231

2.3.2

233

234

235

2.3.6

237

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.

ANEAE SR PR AL SO B B . AT RS R TR REAN G e 51k, RIS AT RES SRR IR . B
M A K B

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.

ML TR A R 2R G . FEP7 AR GREE100V) MyHbTy, BRI M, wRESTH IR LS. Wi
RTB A PRI R BB IR, WIRE T iR B, B, & KEURIE.

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.

78 FLR B VU R AE £E 0°C~45°C 2 IH] o ANEAERNE IR VG AR it AT 7e . 500, W RE 206 A L
WPEREA G A, RN TR B NI, BiE ™ EHdEH.

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

FEAE RIS e T 1828 IRAFA T AR RS %

Please read the charging method of the charger manual.

i 15 2 78 L A TN TS FLT VR
In the first use, if the battery has an abnormal smell, heat or rust, please contact the supplier.
TEE AT, an Rl AR AR RS, IR AL,

Keep away from flammable materials during charging and discharging. May cause heat generation, smoke, fire
or explode.
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3.2

3.3

3.4

3.5

3.6

TER RS, 15T & S e, ATRe sl it R B, B KEURLE.
2.3.8 If electrolyte leaks from the battery, gets on the clothes or onthe skin, rinse it immediately with water. Otherwise,
it may irritate skin.
LB RS YN Y (e S A L 0 57 7 P AR L2 i R b 1L P I 2 1 547
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.
R FAEEm AN R, R EAT SRR R ML . RN, ARG R bR, SRR K
OB A KRB

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

EH G, VRS L k. SR AT s IR A
EXCLUSION LIABILITY % 5 B1Hf

Lishen is not liable for any loss caused by breach of notice in the specification.
JIARORE DRI 35 S5 RIS 5 P 3 28 T T 2 4 o DR A 7 A 1) ) R R s R A AR 453 2R AS 2R HE A

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

JIARRT R LS L. BN AR TS A A BT S AT TG R AR AT AN A A BAE

Lishen does not accept abnormal batteries caused by improper assembly.
JIRHANFE B2 DR AS TE R 1) 2H 20 i R 3 1 1) S 5 PR o

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

JIAXH A P AN I A A B RS S TR AN 78 O ¥R B AN 153 PR A5 P A B 34 ol (1 A AT ) RS AR A A5

Lishen is not liable for any problems caused by force majeure (ex. Lightening, storm, flood, fire, earthquake, etc).
MR T EATTH A GNE R,  BRF, WK, K, HRESE)E R ) A A& 5T

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.

PSR SIETER = SR R S I 2 VA R AT i DY Y NN NI g R 2 i S I e el [T R i
EW A BN 9 T IR 2, TR IMHe B S, an A R At Y S5 A (L R R R A 2
PRATTIE, R W), TEE# .

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

QR RS PR P AT, SRR P AT R A X A A B 4 E AR

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

A B IS EURL. SR doe A R LS & I P

CONSULTATION%E #j

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

WA AEATEEI, T IR LA U7 305

Add: 88 Kunlun Mountain Road, Hugiu District, Suzhou City, Jiangsu, China--Lishen Battery (Suzhou) Co., Ltd.
Johk: Z5ONARME IR 11 #6885 - i LI (TR M) A PR A 7

Tel No.: 86-0512-88605019
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Fii%: 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.

AT ZAEI, WA BB, BT RS RS RY R BRI, ARIE T AL e T I AR RN, 1SR
AR P
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