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1 SCOPE ZEHEE

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.

AR FRE 1 e A (IR AR 2 m) 28 i AL T B 1 s I BORZR, N0 ik S ST, anRR 3R
ARG A5 LA AR ZESR, 55 it (3D AR AR A AU L

2 DESCRIPTION AND MODEL i R # &5
2.1  Description 15 HH Cylindrical Lithium lon Cell [543 448 5 1 H it
2.2 Model il LR2170SZ

3  GENERAL SPECIFICATIONS ##3gtx

Item 3 H Specifications #A%

Nominal 5000mAh(0.2C), Minimum 4900mAh(0.2C)
Nominal capacity is measured by the discharge at 0.2C to 2.50V end voltage
after standard fully charged according to specification (CCCV, 0.2C-1000mA,

3.1 Discharge Capacity 4.20V,100mA cut-off, 25°C).
JCHL A FFFK 5000mAh (0.2C) , f¢f 4900mAh (0.2C)

PR AR DISREZR 7R (CCCV, 0.2C-1000mA, 4.20V, 100mA #%
1k, 25°C) FEiHiHE, 0.2C AUHEZE 2.50V M2 EAE .

3.2 Charge Voltage

Z R 4.20V
3.3 Nominal Voltage
FRFR R 3.60V@0.2C
3.4 Standard Charge Method
FrRUEFE R CCCV, 0.2C(1000mA), 4.20V, 100mA cut-off, 25°C

3.5 Maximum Charge Current (Not for
cycle life) 1C (5000mA), 25°C
RN TE B LR (A SCRAEE)

0°C < T <5°C 0.1C (500mA)

3.6 Maximum Continues Charge SC<T=10°C 0.2C (1000mA)
Current 10°C<T<15°C 0.3C (1500mA)
R FF S0 v L 15°C< T< 25°C 0.4C (2000mA)
25°C< T<45°C 0.7C (3500mA)

3.7 Charge Time

2 H T Standard charge FrifE7E . 6.0h

3.8 Standard Discharge Method
NG GEVIEN

CC, 0.2C(1000mA), 2.50V
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3.9 Maximum Continuous Discharge
Current (Not for Cycle life) 3.0C (15000mA) , 25°C

BRFFEEOR AT (ASCRFIEIR)

500" cycle >80% of 1% Capacity (25°C, 0.5C charge/1C discharge,

4.20V-2.75V)
) 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 at
BT high temperature (>60°C) frequently, cell safety risk may be occurred.
NG L]

500 KIEFF>80% 15 K% & (25°C, 0.5C 78/1.0C Jifl, 4.20V-2.75V)
#: EAERIR (235°C) RmfiZenlm i RS T 78 0E, s i
TE A s, LWAARE (360°C) FRBUE, TRETEA 74kl

3.11 Weight of Bare Cell

R <729
%12 Operating Environmental Charge 75 0°C ~ 45°C
emperature . .
T3 s Discharge JiH -20°C ~ 55°C
3.13 Surface temperature of Cell Charge  7iHL 0°C ~ 50°C
FE, V% [ i P Discharge JiltHL -20°C ~ 60°C
1month 11H -20°C ~ 60 °C
AN 0°C o
3.14 < Storage Temperature (For Rgihs 3 L\H 20°C ~45°C
shipping state) 12 months 12 4~ H -20°C ~ 25°C
TEREERE () If cell is kept as ex-factory status (30% of charge), the capacity recovery,

rateshall be more than 80%.
R L ORER T OIRES, KA RN >80%.

»<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.

MAPAEERE T Wl 75 ST KR GE (3N H LR, VAT 50%SOC LU, FEfifskfF 0-25°C . ¥/ <65%RH.

TIE AR, R 6 A H BT — IR FRHCE .

4 OUTLINE DIMENSION (UNIT: mm)4MER~F
Dimension Hiyl /X ~): Diameter B4% 21.2+0.2mm, Height =% 70.540.2mm. Refer to the attached drawing 1.
T 1.

5 APPEARANCE 4Nl

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.

LA AE A B S R IR ST, FUR. 0. IR A b RE AN R
6 TEST CONDITION AND DEFINITION MR X

6.1 Measuring Equipment MR %
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6.2

6.3

6.1.1  Electronic balance ~ HiFKF
The electronic balance should have an accuracy of the grade 1mg or higher.
LR SFHG BE R A Img B
6.1.2  Impedance Tester P4 BELIIRAX
The impedance tester should have an accuracy of the grade 0.1mQ or higher.
P BELIASORS B2 5 0 0.1mQ 2 =,
The impedance meter should be operated at AC 1kHz
FEL BELASCOR A AZ VL LkHz 264 T Mk
6.1.3  Digital caliper %&£
The digital caliper should have 0.01mm scale or higher.
He R RZIFEVE FE Y 0.01mm =5 & .
6.1.4  Amp-meter and Volt-meter %3 £ FR4F
The amp-meter and volt-meter should have an accuracy of the grade 0.5mA and 0.5mV or higher.
LR R R WIRE L RL7) 51 9 0.5mA F1 0.5mV 25 =,

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.

FREFIRER AN, BT S R IR B 25°CL2°CAE S <65%RH AYZEAF T REAT o Il FH A it 52 B —
P R R T

Definitions & X:
C Rate (“C”): The rate (milliampere) at which a fully charged cell is discharged to its end voltage in one hour.
C &3 (“C”) « WHIHLI 1 /NITEOR 2 2 B 5 B FH I FL R/ CmAD

CHARACTERISTICS #:f8

7.1

7.2

Charge method 7¢ Hi 77 5

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

0.2C {HI 7B ZE 4.20V, FFLL 4.20V 18 & 78 H1 28 ML %5 08H 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 fHJE 7R L 4 4.20V, FiLL 4.20V 1H 78 L 2 LR 98N 0.05C.
Discharge method i HL /7 =\
BB 2 2.50V
fER R 2 2.50V
7.2.3 Cells shall be discharged at a constant current of 1.0C to 2,50V 1.0C {Hi B HZ 2.50V

7.2.1 Cells shall be discharged at a constant current of 0.2C to 2.50V  0.2C{
7.2.2 Cells shall be discharged at a constant current of 0.5C to 2.50V  0.5C |

|

7.2.4 Cells shall be discharged at a constant current of 2.0C to 2.50V  2.0C {Hifi iU 2 2.50V
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7.2.5 Cells shall be discharged at a constant current of 3.0C to 2.50V  3.0C fHfi il L & 2.50V
7.2.6 Cells shall be discharged at a constant current of 0.2C to 2.00V  0.2C fH/ i HL % 2.00V
7.2.7 Cells shall be discharged at a constant current of 1.0C to 2.75V  1.0C fH i L% 2.75V

7.3 Internal Impedance P4RH

The impedance shall be measured by Voltage-Impedance Tester of 6.1.2.
25°C'F, f#H 6.1.2 Ha % P BE AN X

Initial Internal Impedance < 20mQ.

R P BH<20mQ

7.4  Discharge Rate characteristics 1% 2 il F 1 g

Cells shall be charged per standard charge method (CCCV, 0.2C-1000mA, 4.20V, 100mA cut-off, 25°C) and
discharged per 7.2.1(0.2C), 7.2.2 (0.5C), 7.2.3 (1.0C) , 7.2.4 (2.0C), 7.2.5 (3.0C) . The discharge capacity of each
cell at respective discharge rate shall be compared with the discharge capacity at 0.2C and the percentage shall be
calculated. Each cell shall meet or exceed the requirements of Table 1.

25°C M AniE T 0 (CCCV, 0.2C-1000mA, 4.20V, 100mA #i1l:, 25°C) 7, 4r7lbL 7.2.1 (0.2C) , 7.2.2

(0.5C) , 7.2.3 (1.0C) , 7.2.4 (2.0C) , 7.2.5 (3.0C) J7alH, I HEMBBA R, HiTHE5HE 0.2C

RAE A, R 1 EK

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

75  Cycle Life fE¥ %

Charge cells per 7.1.2 (CCCV, 0.5C-2500mA, 4.20V, 250mA cut-off, 25°C). Rest 30 minutes. Discharge per
7.2.7 (Cells shall be discharged at a constant current of 1.0C to 2.75V). Rest 30 minutes before recharge. The test
environmental temperature is 25°C. 1 cycle is defined as one charge and one discharge. Discharge capacity shall
be measured after 500 cycles.

25°CMRME T, #% 7.1.2 7=, (CCCV, 0.5C-2500mA, 4.20V, 250mA #ik, 25°C) XfHjb#tiT# M, K
AR 30 Z3%d, F% 7.2.7 7750 (1.0C fEFUR AR A 2.75V) SHE b 47 mod, ARER 30 404f, b —wh—A
EFR, i 500 AEI G I A &

Discharge capacity (500" Cycle) >80% of 1% Cycle Capacity 500 VK& 5 il F. 25 F>80% B X 45

7.6 Storage Characteristics {Eff:fit
7.6.1 After charge as per standard charge method 7.1.1 (CCCV, 0.2C-1000mA, 4.20V, 100mA 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 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.

Hl i hritE 7720 (CCCV, 0.2C-1000mA, 4.20V, 100mA #1k, 25°C) FuHi)E, fE 25°CHEE N 176k 28 KJa,
#7.2.1 757 :0C0.2C 1E U L 2 2.50V O I FiE 3 Rt A &5 SRS A AR E 7 :0(CCCV, 0.2C-1000mA, 4.20V,
100mA &1k, 25°C) #HE, 1% 7.2.1 7730 (0.2C {HRECRZE 2.50V) #E4T 5 — U8R

The recovery discharge capacity (2™ discharge capacity) >93% of Initial capacity.
RV E AR CGF UURA R >93% Wi E &=
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8

7.6.2 After charge as per standard charge method 7.1.1 (CCCV, 0.2C-1000mA, 4.20V, 100mA cut-off, 25°C), store the

testing cells at 60°C for 7 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 (Cells shall be discharged at a constant current of 0.2C to 2.50V).

Hb AR #E 77 (CCCV, 0.2C-1000mA, 4.20V, 100mA #1k, 25°C) FeHi)gE, fF 55°CHAEE F17fE 7 KJa,
1%7.2.1 77 3:0C0.2C fH AU L 28 2.50V)JECE I s H it 25 5 SR )5 4% AR ifE 77 2U(CCCV, 0.2C-1000mA, 4.20V,
100mA #k 1k, 25°C) FHLJE, % 7.2.1 7730 (0.2C fEFBCRZE 2.50V) #E47E8 R .

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

MR E R E CGF T IHEEE) >90%PIEH =

7.7 Temperature Characteristics A~ 7] Il B Jilt F.1: g
Cells shall be charged per standard charge method 7.1.1(CCCV, 0.2C-1000mA, 4.20V, 100mA cut-off, 25°C) and
discharged per 7.2.1 (Cells shall be discharged at a constant current of 0.2C 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,
when -20°C discharge per 7.2.6 (Cells shall be discharged at a constant current of 0.2C to 2.00V). 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 R %@ Ar#E 77X (CCCV, 0.2C-1000mA, 4.20V, 100mA #i1l:, 25°C) Feiifite, 6B FCE 3 /M
Jat% 7.2.1 7730 (0.2C 1HIRBAL A 2.50V) JiHL, -20°CH% 7.2.6 73X (0.2C HAHFE A 2.00V) i, idFA
[T T I A &, RS R 25°C MM AR H o b, W2 R 2 25K,

Table 2
-20°C -10°C 0°C 25°C 45°C 55°C
>70% >70% >80% 100% >95% >95%

SAFETY &4 A

8.1  External Short-circuiting Test at 25°C 7 i #h 5 % 4% 1l 3%
Cell, charged per standard charge method (CCCV, 0.2C-1000mA, 4.20V, 100mA 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
FfE bRt 7720 (CCCV, 0.2C-1000mA, 4.20V, 100mA # 1k, 25°C) H4 Ry se il L, A1 &b BB A0 % Haith 1

(+) fi () W, ZERAMEEE AL 80mQ+20mQ. 4 it RS 0.1V, BRI B F 2 IR FE 10°C

YO, S5 .
PRt HIBAE K, ANBRIE

8.2  Overcharge Test i 78 FEMk

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

F bR ETT ORI 2 2.5V, L 3C HUREET AR R RUERIEF] 4.6V, BRI RE AT AN (A4 SE 7he Pt
T A R R B AR A, R BN A SR, AR

brifE: RITBAE K, AERIE

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



() LisyieN mmmmiii|

Lishen Battery (Suzhou) Co., Ltd

Product Specification

REV: 0
TITLE: Cylindrical Lithium lon Cell LR2170SZ Page: 70f18
Date: 20230201

8.3 Overdischarge Test iz i i il i

Cell charged per standard charge method (CCCV, 0.2C-1000mA, 4.20V, 100mA cut-off, 25°C), is discharged at
constant current of 1C for 90min.

Criteria: No Fire, No Explosion

¥ FRvE 7 (CCCV, 0.2C-1000mA, 4.20V, 100mA # 11, 25°C) e 7eima, SRJ5 LA 1.0C A FEIR A Haith
HEAT A, BRI TR] 9 90 34

FriE: HIAE K, ARIE

8.4  Heating Test  #AH MR

Cell charged per standard charge method (CCCV, 0.2C-1000mA, 4.20V, 100mA 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

R IEARHE TR (CCCV, 0.2C-1000mA, 4.20V, 100mA #% 11, 25°C) 78T B it Ha b j3 B B E s e &,
AR e v U R L . TR A TR A v, SRR R A TR R B OB Bh 5°C+2°C. W E
IRAB IR EEAS Ak, Y E AR TR B I B 130°C+2°C /G R IR AR-5F 30 4081, 45,
PrifE: HIBANER K, ASELE

8.5  Crush Test %M

Cell charged per standard charge method (CCCV, 0.2C-1000mA, 4.20V, 100mA 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

¥ iRFRME 77 (CCCV, 0.2C-1000mA, 4.20V, 100mA # 1k, 25°C) 783 H I HL v iU E T 5 S A AR 2 1A]
BRI K B T 1 SRR AT . SR ELR N 1.25 inch (32mm) 1135 ZE 35 AE N Eh J7 A48 TRV R 15 % 657 T AR
FReine, BEREEIAS] 2500psig (17.2MPa) , #-FAR[A] ik 77 234 3000 5 (13kND HF 77, 250,

FrifE: HLIAE K, ABRIE
8.6  Drop Test k&It

Cell charged with standard charge method (CCCV, 0.2C-1000mA, 4.20V, 100mA 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
Fi I8 bR 77 2 (CCCV, 0.2C-1000mA, 4.20V, 100mA cut-off, 25°C), 7¢ i FL (1) FLit, BA4A H jth 1E 7R 3 7 150 R
1.5m = AL H d kv BK e i L W 1h,
bt MBI K, ANERKE
9 PACKAGING fu%
Loading 130 cells per box. Sketch map refer to attached drawing 2. FEth {02 & &% 130 H i, JLB 3¢ 2.
10 OTHERS Hfi
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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

JIRAARE A KIS L ) 5 B DR IE 09 b B 2 AR 12 AN H G0y b 22 S50 O 391 P AR 5 6 ) 8 L4800 5 ik i R 0
PSR, JIRHmT g% 7 e B BE 4 e R RS

JIMARS LU B BURIAEM DA (D BB IERR 22k, BH, B Hal b B O e ity R4N)
G HbZBRA A, 2B FEREm, 50 GiD BIBREA . . A8 K7 L A7
W FRANZ IR TE R (A RAT ) AR A g A R U A S A — 3 i) BEORI 1 A 10 Jo B ) e
Any matter not included in this specification shall be conferred between the both parties.

ANELEAE B RS 2 Y AEART 08, Eb XU P

11 SHIPPING iz#i

The capacity of delivery cell is under 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.
BB AL T /N T-40% 78 FARAS, BT HUIBAAAE BFE, I IX 3% 7 i 1Y) PRV TG VA 8 B PREAT FL & . I8 i R BBy Lk
JEIZRAD . whifi . HWRT
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Attached 1: Cell Size Drawing Mt 1: #MW)R~FE

®21.24+0.2mm

- ]

70.5+£0.2mm

With thermoplastic sleeve
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Attached 2: Packaging Sketch map Drawing M=% 2: &R

~— gy "
Top plastic grid l
/ T G
s 74 l
‘.
/.- =/ 4
13 Cells I/ 37 Onun
Cell box
Ealt Bottom plastlc grid 130 PCS per box With plastic bag packaging
o
oo
&
o 5 75
BImm
| - / / )
| e UN logo Y
Extermal box
With plastic bag packaging Total 1 box 130 PCS celle

1 box 130 PCS cells
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The following caution and warning should appear in manuals and/or instructions for users, especially at the point of use.

HANDLING INSTRUCTIONS
FOR
LITHIUM ION RECHARGEABLE CELL
58 24 et 22 2 HE

1 ELECTRIC CAR, CHARGER AND BATTERY PACK DESIGN CAUTIONS H3I5%E. BB EmABRTES

I

11

1.2

Charging 7HL

1.1.1 Cell should be charged with constant current-constant voltage method. Charging voltage must below 4.20V/cell

112

113

114

115

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.
PO I T2 A5 P LA -1 70 F ) O R AT 78 Fl o B RS 70 L L IS AN BB 4,20V, Fe b FELRR T
T 1/20C. EEF| 7 W AR I H e 22, D ZORIE B 78 FE FE AR T 4.20V. RUEZE RSN, 7l
RS AT 4.23V DU S id 78 . TS LRI i T 4.2V & S BRI M A i 4

Charger should be equipped with a pre-charging system, and the function should be used to prevent the
abnormal high rate charging after the deep discharging. In case of cell voltage is below 2.50V (and higher than
2.00V), cell should be pre-charged with current below 0.5A (0.1C) 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.

FE LA RZ A A TS LR GE,  TI7e AL Dh RE S AZ N T LR VR T TR G AN IE W BR S R 78 . K MIA7
filf U LRI T 2,50V (H T 2.00V) I, U KT 0.5A (0.1C) HLUN HULHEAT S i, EL%
RS & T 2.50V FEEATARAET s . A SR AN AL R AE 30 Zr e A GIA AR & 2.50V, AL AR R i AR
A KT 2.00V 2E 1R TR

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.

ARG SOZI A N e R AR A B A ARk B RS I I T I A LRI DA ST L R A
D, AW R R RS . TN E] . RVRE R A B R T RS, M sE )
W 7 FL L, S AR TR TR A

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 78 FEUNEAE i BN 0°C~45°C R HZHLE CLBEMS Firh 3.5) FIREEAT, 2 R SR I I B2 HY I 50°C I
o7 5 B 3 LVl BE P SR DA S JS AT AR R .

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

N TR IR fr, R PR AE TS IR BN R TE L, R R TR

Discharging i FE

121

Discharge end voltage must be over 2.50V.
FL TR L % 1 P T 5 v 12,50V
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1.2.2

Discharge temperature range should be -20°C~55°C(see spec 3.8). If surface temperature exceeds 60°C, it
should be rested until temperature cool down into above range and start discharging again.

PO TR HEL T E Y B 9-20°C~55°C, #E (LA 15 rh3.8) FLdibAT, MU fErd, it Rl
e 60°CH, N7 B 3] IR BE P R DA B VE TS FRAT AR L.

1.3  Storage f#fF

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

HUI N AE T (IRT65%RH) LR A BT T A7, AL R SZAEM IS T, HAREA W R
PREAE RO T, BRI N0°C~25°C ., K7 fil, At HUIRAS AL T-50%SOCLAR , Jf HAE
I 7 B AT H AR o

When stored within 1 month ~ ffE#/NT 1 ™ H: -20°C ~ 60°C
When stored within 3 months i #£8/N T 3 AN -20°C ~ 45°C
When stored within 12 months f§/F81/NF 12 4~ H: -20°C ~ 25°C

1.4 Precautions on battery pack design HEjthZH ¥ ity 2 I
1.4.1 Battery pack Shape, Mechanism and Material FEIZH A, HLEEAIASRE

1.4.2

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

FEL T ZH AL T B 12 ORAIE AN BE B AR A (1) 78 FEL 4R 23R4T 7R

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

AL A B vt RO ORUE H AN BE 5 AR IR e 46 AR A AT I 12

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

P Y 2L T 7N B i N 2% VAL RS s I B T BB TRE e A S B IR S5 4

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

RIBIE. ANOERPEARAHSIR .

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

R A Bevt i HAT B i i D e IF HLRERE PHLE KB . WS IR .

The battery pack should have a device with over-current protection function to avoid external short-circuiting.
R AL N2 AT S IR OR AP DO RE B B, I S S R 15 100 R A

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

LA N 2 BT RIS F b A A T IRV, PR AN B8 ik TR I R A

The battery pack should be designed to ensure that the cell is fixed in the battery pack and can not move freely.
Ml ZH 50T b S ORUE BB e FE I N, AR RS,

The structure of the battery pack should be designed to ensure that the dent, deformation and other mechanical
stresses of the battery should not be caused after the foreseeable fall.

LI AR G548 b S CRAEFE I AT TR ) k9 J5 AN BE A F vl I TR, AR T A AL, 7

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

P 2L S8 P AR AR 451 2 T S i TR 82 12 36 I FE PR

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

VAP N 2 PR o 0 SRAE oA P I B S I A R P B R R O v, T IR T I L, oA
HRABAEAT DT AE:

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

P AL o b 2R R A5 P ) P it D

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



() LisyieN mmmmiii|

Product Specification

Lishen Battery (Suzhou) Co., Ltd

REV: 0

TITLE: Cylindrical Lithium lon Cell LR2170SZ Page: 13o0f18

Date: 20230201

143

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)

P Y 2 06 50 A FE I (o 7 K ) 7 FE LA D 7 L A I B K T LA R R B R R A .
The pack fuse is required.

R 22 .

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

P T N 122070 85 R AR T G A A DL T A rELVBE RE FR 540

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

PCBAZL % AR AT HL b 2H 22 8] B A 2 AR BEATBR 48 ({3 o 3L B B 45 3 72 A B 29 B Al A el A LBl
) .

Cell module should be used with cooling system. (Note: If charged and discharged at high rate and high
temperature (>35°C) frequently, cell cycle life can be shortened. If charged and discharged at high temperature
(>60°C) frequently, cell safety risk can be occurred.)

R FEA RSN FIATER. (%iE: @EERE (235°0) kEmffRaimBaEEn Ta
L, IR A AR, SRR (260°C) PSR, WREAAEZERE. 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.

AL RS . R Gur SsSB4 NACS — MR ER IR b g b A B B, DL
G FEL () B R 2R AT, TR FRBAE A 3R o
The recommended spacing between the cells is more than 1mm.
AR [A] FE K T 1mm
Protection Circuit ensure safety of battery {3/ i B A i 11 () 22 42

The following protection circuit should be installed in the battery pack:
I THI DR R R N 12 22 R AE AL 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);

HrRERY: HTFL2 e RERCA T ARG T 6y, TSN R S F i i 5 0 78 PR H 8 1%
% T4.23V (AAEAE) .

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;

REFRCRLORAT A SR AR S HL R TA 212,50V, AT WG TR L AR RZ DT CR HL AL, F S R AR R
TR

Over current protection: if the single cell discharge current exceeds about 15A, the overcurrent protection
should cut off the discharge current circuit.

AR AR 0 SRR Lt R F A 29 15A, 3 FLUR DR R 12 T B s R LA L
External short protection: the battery pack should have function prevent from external short cut.
AMEEEPRY: R B 7 RSN E S DR .

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

PR ORAF 4 R 2 AR kAT FEV 2 IR AR P
Battery pack should have cell voltage balancing function and cell imbalance protection function.

FL 2 AT FL A DR AT R AN A DR
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Battery pack should have function to avoid thermal propagation when the cell goes failure.
R AL N AE RS SR R I 17 LE FA A% B ER AP T BE

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.

AL 12 S I, I AR, AR IR 22 N T AR T 5OC

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 G A AE il I TR RS, AT PR R BV A F LN I Z B LR /N e RIERAE I, 2
R A L E R AR, E ORI A N & AR A B A B TR

Cell connection 134
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 S B0 S B PR I L Z AT R . v 1 R AR, b RO I R O U R 5 4
.

The battery pack should be designed with anti-vibration function to prevent from deformation damage of cell.
R ZAA BRSBTS TRAR, ik st

1.5  Cell usage HL:CHI3EH

151

152

153

154

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.)

RS AT S AT I, 5 A0 AR RIRS AL A R AR [F) 78 RS I LS, W EAN N AR FR 25 3RS
BB S o LA T B0 A I S AT BE, 2 B HEAT S, e g i DRI A A Y s s 22
10mVEAH, WIHZEAmQUAN. (At al TR B T it — S AS e Bl ORAIE D

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

Teari e AR, PR ORI IIRE. AEBRE. BRI aRsE.

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.

RS R e 2R 2 2 T e AR SRR S R A s S AR A A, e R A S AR [ A
e, HME AR T T R R .

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

ANEME BT is i, Bk, e RGO sR I R

SAFETY INSTRUCTIONSZZ 45

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.
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RO S A HLVAE TS S BT, A P AS 24 A e 51 RS P A Kk, T8 R AN B 0 T BN B 45 55 o T T R ST

2 Ay N,

[ A 2 38 1 D 2 B DASRE G (56 P e 6 A R RS S AR P B 2 T e RS DA, B A4 B 132 DA

TR A SEN . deAk,  JuaEZ R AT LR A A B P F
2.1 Dangerous matter f&RrZIR

211

212

2.1.3

214

215

216

2.1.7

2138

2.19

2.1.10

2111

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.

AREAE F U E AT IR (T 60°C) FREET, RELEHALA KR . K sl e, R sl
RS, HARE SR BT A TR K EURIER GRS .

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.

ANER SR LR, RN a8 &8 ik, AR IE (+) i () BRI, AZLEEBEEIE (+)
fit (=) WAL

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.

AT AR 70 L Vo A S FELEE SR . ARAE S 8 M 2 B R R A L R H A S OB, T RE S
SIERMB AR, 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.
ABRGHI S AC #fik (D BUAEMRERE . B EARE AR R B 55k BiEE,
R FTRE S IR R B, B KRN .

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

AEGE A . BRI ACERES

Do not hit or throw cells. If the cells fall, please dispose it as a waste product and can not continue to use.
BT B S . RS HIERTE, 1 R A, SRRk ERE A .

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.

AN R . WURIRIP LR SE BN, F R AN RORSP, FTRES SIS B A KRN .
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.

ABESEE IR AL 7 . AR e SEIE SR Ab 78 v, A i T ORI 2R S M, ANREFE . FEIRXAIR
OUT, RIFERERATRER A W, M AT RER I B B K EURLE.

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

ANEAE W AR B AR I H . AT RESSIE IR R B, B, AR AR

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.
AEHEHGREERLY, e SRS RE S RO, SURBGEEE., Wl &EKEURE.
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.

RE S . FEFE N, I R A 7S T 2 R AE N TE B IO ST, ELYE TR 2 A8 AT TR A
MBI TGOl XL TTRE I T A, B, IR B AR .

2.2 Warning &EM

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

medical immediately.

PRV Y 02 2 SR 4l LAF T LA R M P 1 00, 5 S Rt s
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2.3

222

2.2.3

224

2.2.5

2.2.6

2.2.7

2.2.8

2.2.9

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 EAE IR AR By B A R B E b i TR B R R R b, ATRE S SR R B
M B KB

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.

ANEA Al Bt — IR . A RERHAR A R AR AR A SR 2R B AN R A7 i A R i TR P T R
OB B, A KR,

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.

AEAEHAEE R B WRAGHEMRE, Gk, K, WESELR, HiE b AHEm. X
FER IR P REAT GRIG, QRS , FIRE SR AR B, & KEURLE.

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

I R IR AE R E B ) A AR SE S O AR, 1T LR RP R, B RE S IR R . B,
KERIE

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.

5 F I B A HE A L A R SR R, A Lz B KA, 75 T R 5 I R B
B A KERE

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.

ANE B L . T SR N L H AR N IR b, G RO B, B R E KR IR
B VASIREST RNV

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

N TG IR B B A A, 1 B R H v e A AT TR ) A ERARAE N

Do not store the cell together with metallic objects such as keys, necklaces, hairpins, coins, or screws.
AER R S SRR, R, BUEE, ki, Bfeufe s,

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.
FEERR IR AR K, BN E T RE 2 S BUR A H AR SR Th RE .

Precautions 73 7 2 17

231

2.3.2

2.33

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 A SO E b . AT RS BRI YEREAN G A 54k, RIS RTRE S Sl AL R, B
M KB

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 B HA R 2k, £/ LR GRIZ100V) sh)y, AZAEHI M, "R E R Lg. R
RV PRI LR BR B R, TR ol i R . B A K ERRE

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.
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2.35

2.3.6

2.3.7

2.3.8

2.3.9

78 FLIR BE VI BRI £ 0°C~45°C 2 [R) o ANELAE RN E IR FE YO FEl A 0 r v AT 7R L . 500, W RE 2 i A L il
PEREA G251k, AN RES SBU= A, IR, B ™ EAE .

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

FEAE R RGBS Tt . T 2B IRAEA T LAk 2%

Please read the charging method of the charger manual.

T [ 52 70 F A T AR L T T

In the first use, if the battery has an abnormal smell, heat or rust, please contact the supplier.
FEE AL I, an R I AN IE R AR A A8, TR A DR .

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

FEFC R, T B SR TTRES SR AR B B kR

If electrolyte leaks from the battery, gets on the clothes or on the skin, rinse it immediately with water.
Otherwise, it may irritate skin.

IR AR R R, BIAR R Bk b, BESEBIRKEEAT M. TR0, AT RE IR k.

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.

IR FLEE BV NI HK, FE e e EMAas. G0, FREE R, SRR K
e B B KBRS,

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

RIS, VMRS A pvERE . AT R (R

3 EXCLUSION LIABILITY 5 5 Bl

3.1

3.2

3.3

3.4

3.5

3.6

Lishen is not liable for any loss caused by breach of notice in the specification;
JIAOT R 33 s RIS i AV SR I B 2 e A U R A T 7 A Y T 8 3t B A AR 45 R AN 7R AE BT 5

Lishen is not responsible for any problems caused by design defects in electric circuit, battery packs, electric cars
and chargers;
JIAORT BRI LR . A L RSN AR AN S LR 0 BT A B TC T A S PR A ART i @A 2 AT s

Lishen does not accept abnormal batteries caused by improper assembly;

FIRNANEE 2 PR AS TEAA 1) 2H B R it pR 11 e 5 rLvS 5

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

JIAS A AN IR ) 35 RS tR AN RO 8« TBOHR VR AN 5 3 s Y PR 58 38 S PR A ) A A A B AT 5

Lishen is not liable for any problems caused by force majeure (ex. Lightening, storm, flood, fire, earthquake, etc)
JIHRTRATHL ) CAnE L, RN, K, Kk, HUREE) &R AR ) B A 54

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.

T HERE S AT, (R — A S I HIRCR] 55 SRR . CEAE A I R, 1A B
BRI FNE . TR Z S, RSB N, R R R % (R R iR
A, PR 7E, RRMEREHD , WS,

If you choose to use this battery, your usage will be regarded as an endorsement of all the contents of this
statement.
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DR SEFAE AR, AP AT DR R A A 0 A 75 Y 4 3 PN 2 AT o
The amendment, renewal and final interpretation of this statement are belong to Lishen.
AF BB A S RIS J& Tt T

4 CONSULTATION%1#

If there is any problem in this specification, please contact us as following:
WA AERTSER, T ELT 77 % i

Add: 88 Kunlun Mountain Road, Hugiu District, Suzhou City, Jiangsu, China--Lishen Battery (Suzhou) Co., Ltd.
J ook DR INBHEIR A 11688 5 - sl H it (FRMD A FRAF]

Tel No.: 86-0512-88605019

Fi1%: 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.

N T AR, WAt BT G RS OR T R R ER B, BRI 78 MR T T AR IR T 1 S )
N FRFEE
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