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1 SCOPE EH

The product specification describes the requirements of the Cylindrical Lithium-ion Cell to be supplied to the customer by

Lishen Battery (Suzhou) Co., Ltd. If any additional information required by the customer, customer is advised to contact
Lishen Battery (Suzhou) Co., Ltd.

ARG BHE T HAmEl MDD ARAFEFMERMER FRBHEARESR, MR EREESET, MFR
AR F LSRR ER, E5 M Em RN FRABBKARMXER.

2 DESCRIPTION AND MODEL PiBi R A S
2.1  Description it ff Cylindrical Lithium Ton Cell [F 4+ %! £ 2 F F it
2.2 Model e LR2170SD (03BCEAS5)

3 GENERAL SPECIFICATIONS ¥##HR

Item 3 H Specifications F#%

Nominal 5000mAh(0.2C), Minimum 4800mAh(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).

BEEE FRFR 5000mAh (0.2C) . % 4800mAh (02C)
FHAEER UMER B TR (CCCV, 0.2C-1000mA, 4.20V, 100mA #iiE,
25°C) FikE, 0.2C WMHEZE 2.50V MKEEME.

3.2 Charge Voltage

7 H T 420V
3.3 Nominal Voltage
FRAR EL | 3.60V@0.2C
3.4 Standard Charge Method
MR TR CCCV, 0.2C(1000mA), 4.20V,100mA cut-off, 25°C
3.5 Maximum Charge Current (Not for
cycle life) 1C (5000mA), 25°C
AT B BRI SR E)
0°C<T<5°C 0.1C (500mA)
3.6 Maximum Continues Charge ERShADIETLES 0.2C (1000mA)
Current 10°C< T < 15°C 0.3C (1500mA)
BT BRI 15°C< T< 25°C 0.4C (2000mA)
25°C< T<45°C 0.7C (3500mA)
3.7 Charge Ti .
% %g% == Standard charge Fr#fi 72 f  6.0h
3.8 Standard Disch Method
*ﬁg%;% ﬁ;sg AISRRERIES CC, 0.2C(1000mA), 2.50V
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3.9 Maximum Continuous Discharge
Current (Not for Cycle life)

RAFFEEBE BT (RN SCREH)

3.0C (15000mA) , 25°C

3.10 Cycle Life
&35 f

800™ 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
voltage frequently, cell cycle life will be shortened. If charged and discharged at|
high temperature (>60°C) frequently, cell safety risk may be occurred.

800 JKIBFF>80%E IR & (25°C, 0.5C 75/1.0C 1§, 4.20V-2.75V)
FiE: BEERER (235°C) kAR EEERN FRRE, SE/RBHT
B EWYEE, @FERER (260°C) FRE, AfFELZEEE

3.11 Weight of Bare Cell

(HHS, KEEE=>80%)

=8 <75g
3.12 Operating Environmental o o
Temperature Cl.large ?ﬁ & e~
TEERE Discharge i &, -20°C ~ 55°C
3.13 Surface temperature of Cell Charge 7 H 0°C ~ 50°C
B, 3R THT R P Discharge Ji¥l FL -20°C ~ 60°C
3.14 Storage Temperature >< lmonth 18 220°C ~ 60 °C
(Shipping state, Recovery capacity>80%) o
T A 3 months 3 A -20°C ~ 45 °C
12 months 12 B -20°C ~ 25°C

* Storage cautions: If the cell needs to be stored for a long time (more than three months), the recommended storage state is
less than 50%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.

HIFMEERED: MHEBFEHTEIEGESE G AL, BiIEM#ES A 50%S0C U, FEEME 0-25°C. iBE<65%RH.

TSk FR#ZE 6 AT —IRFEH .
OUTLINE DIMENSION (UNIT: mm)#h % R~

Dimension FiR~f: Diameter 42 21.7 mm=0.2mm, Height /= & 70.9 mm £ 0.2mm. Refer to the attached drawing 1.

TLB% 1.
APPEARANCE 4M3R

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.

HEMAMMAFEEREERIR LB EOER. M. 2. G, RSB TAR .
TEST CONDITION AND DEFINITION Jll3R&&4:F1 52 X

6.1  Measuring Equipment &%

6.1.1 Electronic balance

BT RF
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6.2

6.3

The electronic balance should have an accuracy of the grade 1mg or higher.
HTFRFREERA Img 80E &,

6.1.2  Impedance Tester P FHMRAX
The impedance tester should have an accuracy of the grade 0.1mQ or higher.
PRI FERL A 0.1mQ BUE R o
The impedance meter should be operated at AC 1kHz
L REA R FE 223t 1kHz 254 3R

6.1.3  Digital caliper &+
The digital caliper should have 0.01mm scale or higher.
BERRZFEVEES 0.01mm S ER.

6.1.4  Amp-meter and Volt-meter % £ F£ AR E
The amp-meter and volt-meter should have an accuracy of the grade 0.5mA and 0.5mV or higher.
ZIRRAREFR AR5 34 0.5mA 1 0.5mV B FE &,

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.

FREFIRE RSP, BT R TEARMEIR FE 25°C2°C VR B <65%RH KI% M T AT MR {3 st oot —
T Rt

Definitions & X:
C Rate (“C”): The rate (milliampere) at which a fully charged cell is discharged to its end voltage in one hour.
CHER (“C) : iHHEEM 1 MNREEL LB EANBERKN (mA)

CHARACTERISTICS 88

7.1

72

Charge method 72 /7 =\,

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 [HIRFLHEZE 420V, HLL420VIEER BT HRERA 0.02C.

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

0.5CEIRFTHZE 420V, FLL4.20V 1HE7 8 ZE BTN 0.05C.
Discharge method i FE 75 20
7.2.1 Cells shall be discharged at a constant current of 0.2C to 2.50V  0.2C fHJR £ 2.50V
7.2.2 Cells shall be discharged at a constant current of 0.5C to 2.50V  0.5C fHJR L £ 2.50V
7.2.3 Cells shall be discharged at a constant current of 1.0C to 2.50V  1.0C fHJR AL £ 2.50V
7.2.4 Cells shall be discharged at a constant current of 2.0C to 2.50V  2.0C fHJR L £ 2.50V
7.2.5 Cells shall be discharged at a constant current of 3.0C to 2.50V  3.0C fHR BB £ 2.50V
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7.3

7.4

7.5

7.6

7.2.6 Cells shall be discharged at a constant current of 0.2C to 2.00V  0.2C [Ei L E £ 2.00V
7.2.7 Cells shall be discharged at a constant current of 1.0C to 2.75V  1.0C {Hfi B £ 2.75V
Internal Impedance P4

The impedance shall be measured by Voltage-Impedance Tester of 6.1.2.

25°CF, A3 6.1.2 B P9 BRI S0

Initial Internal Impedance <20mQ.
FE i A FE<20mQ

Discharge Rate characteristics 1% 22 i 55,14 A

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 Rz ArE T X (CCCV, 0.2C-1000mA, 4.20V, 100mA Ei1b, 25°C) 758, 4RILL7.2.1 (0.2C) , 722
(0.5C) , 7.2.3 (1.0C) , 7.2.4 (2.0C) , 7.2.5 (3.0C) FAMAE, iCFBEMWBBEEE, FFitES5HEM 0.2C
WEEERASL, WER 1 EXR

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

Cycle Life ¥ #

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 800 cycles.

25°CHIAIAIE T, % 7.1.2 53 (CCCV, 0.5C-2500mA, 4.20V, 250mA #i1lb, 25°C) XTHEMHITRE, 14
R 30 %0, 3% 7.2.7 30 (1.0C [BIREZE 2.75V) StEMBHTHE, KR 30 4%, R"BE—KN—4
PEIA, P 800 KTEH G A E.

Discharge capacity (800" Cycle) >80% of 1% Cycle Capacity 800 YX{EFF J5 il .25 B>80% 1 K & &
Storage Characteristics 17 fi P8

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.

HE AR T 3 (CCCV, 0.2C-1000mA, 4.20V, 100mA £k, 25°C) ZH G, 7F 25°CHE F 174 28 K /5,
#%7.2.1 770 2CHHR B £ 2.50 V) B H e F Bt A & R J5 B hriE 77 :(CCCV, 0.2C-1000mA, 4.20V,
100mA #ib, 25°C) FHEE, %721 FR (0.2CHEFMBEE 2.50V) #1758 —RE.

The recovery discharge capacity (2™ discharge capacity) >95% of Initial capacity.
BRERE (BB HEERE) >95% VIR E

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
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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).

B E bR I (CCCV, 0.2C-1000mA, 4.20V, 100mA #i1E, 25°C) %RE G, 7F 60°CHIE T 7145 7 KJa,
$%7.2.1 77 0. 2CTEFUA BB E 2.50 V)R B HF 03k B & 5 SR 5 B % nifE 77 (CCCV, 0.2C-1000mA, 4.20V,
100mA # 1k, 25°C) FHE/F, #% 7.2.1 A (0.2CEIRAEE 2.50V) #4758 ZIREHE.

The recovery discharge capacity (2™ discharge capacity) >90% of Initial capacity.
R EEE (BRI EEE) >90%VIREE

7.7 Temperature Characteristics /A~ [B] {5 B A 214 B
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 MR AR#E 750 (CCCV, 0.2C-1000mA, 4.20V, 100mA # 1k, 25°C) Fajfieh, 7EMIRRE THE 3 6
Ja1% 72.1 77 (0.2CHIRBUEE 2.50V) 8, -20°CH# 7.2.6 7R (0.2C BB ZE 2.00V) U, iBFA
FHRE T HEMBEEAE, FHHEHEM 2 CTREREA S, HER2ER.
Table 2
-20°C -10°C 0°C 25°C 45°C 55°C
>70% >70% >80% 100% >95% >90%
SAFETY Z4& gk
8.1  External Short-circuiting Test at 25°C % ¥& 7M 58 BE IR

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

FEBFRHE T R, (CCCV, 0.2C-1000mA, 4.20V, 100mA Eiib, 25°C) ¥ HEMFIHE, 18 40 B4 5 b IE
(+) () M, ERIPEEEAME 80mQ+20mQ. M EERES 0.1V, EHEMIEEREZENHERE 10°C
JEEM, ZEMR.

PRAE: A K, RIE

8.2 Overcharge Test i 75 Bl 3t

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

AR A BB E 2.5V, DL 3C RIREHIT R ERER R 4.6V, BEANLER B AL 7The. Wik
HREFENEMERERL, HRBRETREZTREN, SR,

PRAE: AR, RS

8.3 Overdischarge Test i i E =
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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

AR ME TR (CCCV, 0.2C-1000mA, 4.20V, 100mA &1k, 25°C) B EMm TR E, SR/ 1.0C AR i
HHATHCE, AR E]A 90 4.

PR BHAE K, R

8.4 Heating Test #HFEMAR

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

FEEBFRAE 7 (CCCV, 0.2C-1000mA, 420V, 100mA &1k, 25°C) FEiHRA R EFEE MBS, A
e EEEEh AN EEE. EEAFHENAE, BERIEREBTHEEENESF 5°C2°C. MiNlE
RSB EAML, HIEREEEIET 130°CL2°C/HIEEAFR 30 498, 2R,
PRE: EVBAE K, RELE

8.5 Crush Test #5 &

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
EIRARETT R (CCCV, 0.2C-1000mA, 4.20V, 100mA &1k, 25°C) 7o B A B E T F /KPR 218,

EREMKE S H S FRTAT. XABERZEAN 1.25inch (32mm) #3EEFVE 50 /1 4E45 7 E %4 X 7 AR
FrELinE, HEIWEE S 2500psig (17.2MPa) , F-FAR 8] /7205 3000 B5 (13kND BIEFE S, 45 5RMR,

PR B K, FEME
8.6 Drop Test BkyE 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
& BB A5 5 3 (CCCV, 0.2C-1000mA, 4.20V, 100mA cut-off, 25°C), F&i F A, B4 e it I 57 bR 7 17 T M
1.5m @ EA E B ERTE BKEHE b, WEE 1h.
PR AR K, TERIE
9 PACKAGING %

Loading 130 cells per box. Sketch map refer to attached drawing 2. A3 &% 130 B, S 2.
10 OTHERS Hfih

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
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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

TIRARVE A U FE I ) R B RE R A IR 2 B 12 /N A , = S 7E R ARBA P9 R A R & 19 R B2 XU W S o )
TUERT, MR 7 G SR B ] RE .

AFAZ TR OABEMIE: () BBEAERNZE. BE, SR ayREE iR X
G HZERA. A RBREMERREN, B Gi) BEWER. &F. FESs R RUEE= R
BRME AN ARG (WRE) TREMCEMERRBEEREA—BG i) REEEARENRE .

Any matter not included in this specification shall be conferred between the both parties.
A E LT R Z W AR 8RR, B X7 W T A
11 SHIPPING &%)

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.
WAL TN T40%R BARE, BT HEMEEER, SEIEF RN EMTIEESRIENBE. BHdREN L
FBIZIRSN . s R

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



() LisHEN mmmmii)|

Lishen Battery (Suzhou) Co., Ltd

Product Specification

REV: 0

TITLE: Cylindrical Lithium Ion Cell LR2170SD Page: 9of18
Date: 20221213

Attached 1: Cell Size Drawing B3 1: SR ~THE

®21.7£0.2mm

—

70.9+0.2mm

With thermoplastic sleeve

WREE
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Attached 2: Packaging Sketch map Drawing Fff3% 2: G%KE

Top plastic grid

— :;Eaﬁv:cc—cccca
a‘m’-ﬂ_:-t‘-m“-{: n.'na;.,n.‘c«- ’I

- Lmumwu ’

Cell Bottom plastic grid

2~

Extermal box
With plastic bag packaging

O

ATt =,
G
e e L e e e e

Cell box
130 PCS per box With plastic bag packaging

Total 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
15 &Y i 22 A e

1 ELECTRIC CAR. CHARGER AND BATTERY PACK DESIGN CAUTIONS H#IK%E. ZHEBAEMARNEER

F3
1.1

1.2

Charging 7o H

1.1.1

1.1.2

Cell should be charged with constant current-constant voltage method. Charging voltage must below 4.20V/cell
and the charging cut-off current is greater than or equal to 1/20C. Even if the charge could be under fault
condition, charge voltage of charger should not be above 4.23V/cell to prevent from over-charging. Cell life
can be shortened by charging above 4.20V voltage.

RSN ZERER-EERBRNTNETRE. BAESHREEENGRED 420V, REBEHEERKT

%T 120C. ZRFREH/MEHIRE, LIARIEESTBBERT 420V. BEERFERLT, 7H

BRI 423V S nlE. RBEBEERT 42V 2 SRESELHE mdiE

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.
REB/NZHTEMA LRSS, MABINENIZNATHEIERERBEEAEFNAREERE. SKHE
RS ERT 2.50v (A®T 2.00V) B, LAEAKT 0.5A (0.1C) BEXES#HITHAR, HE
RGHEERT 2.50V H#TARET TR . MRESEEE 30 2HATERE 250V, REHKFFL
FH; 1RF 2.00V AT E.

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.
RERNZEE M TENRBRNEE. EalEE %R A28, SRR LRI 8% R
W, A B R E RS . SR BnE. BREEERFZ — RN EnRFERE, NixTel)
WiFE e R B, BESR IRV L

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.

B TS M AEIR A 0°C~45°C T HUE (LHIAR T 0 3.5) By T, M REREE HE 50°CH,
MBI BEMEREKRE U EEEEEITRAE.

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

minimize the rapid charge.

AR Ay, M RARER BRI EEVN R R, B RR

Discharging i FE,

1.2.1

Discharge end voltage must be over 2.50V.

B &R R T 2.50V.
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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.

HASHOB IR B 9-20°C~55°C, BeHlE LM BH3.8) BT, MEEET, S hihRmR
RGO, S EE IR D LT E BT .

1.3 Storage fiffF

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.

HGRAETER (RT65%RH) TRMMESEHMIAE FHF, FNELESRZIMTMAES, AREH AR
BMERERE, REMBTFIREZANC-25°C. KMFMH, BEHBRERWLTS0%SOCLL T, I HiEA
Al T EHEAT B A .

When stored within 1 month  #EFE/NF 1 -20°C ~ 60°C
When stored within 3 months  fEFEI/NTF 3 4 H: -20°C ~ 45°C
When stored within 12 months fEFHI/NF 12 M F - -20°C ~ 25°C

1.4 Precautions on battery pack design EEjtiZH % i17% & =15
1.4.1 Battery pack Shape, Mechanism and Material FEMZHFIEAS, HUEEMHM L

1.4.2

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

FEH A BT R ZARUE K BB R A 7R L 28 AT 7 e

The battery pack should be designed to ensure that it should only be connected to its specified equipment;
A T RAZARIE AN B 5 R R A2 & MR & AT

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

PR £ I AR 7P 3y L 2% 1 v SRR S R B BUIE AR S R A R B 45

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

BIE. ARERFEINEESNER.

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

A BTN IZ B AR BRI e Rt IE KA, MAESRA.

The battery pack should have a device with over-current protection function to avoid external short-circuiting.
RMAN %A T ERARIFIRERNEER, RERIMERNEREE.

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

FR A N i T R BN E I R A TR, FRARRB AN RE B (R LR B AR

The battery pack should be designed to ensure that the cell is fixed in the battery pack and can not move freely.
B T B R RIE R B EFE BRI N, AREEREE.

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.

FEHL AR 45 4 b R ARAEFE AT TR B BRVA 5 AN BB A el ith BN MR, 22T AN A MLRE 7

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

FRL £ 58 P 40 A A8 K T J2 ke AR R L 12 B 3 P R

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

WA AN ZARES . MREBEERFEHNEAERREENTE, ST HIREMEE, A
AR TAE

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

R (R RH E A BEhEE)
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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)

R N AUE L I FE R GE R 78 B s o R AR BB K 78 B R 5 BB B I RFRD
The pack fuse is required.

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

PRV N 12238 B R A F F T R A LA G ER M M RE R 1L

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

PCBAZ B AR AN L b 20 2 [B] N 1% 48 AT R AT RR4E (IR RIEA TR BB S AE S MM RRE) .
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.)

RMATAERERNRENFMETHITEA. (&3 SELEHER 350 kaAXdmaE5EN TR
B, SIEREMEREGEE: @FERE  (260°0) TRKA, THELEZLEE. )

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.

RHEERNAS. £5 (RHESBHEMA) NS —MEERREAMERTENERMEE, g
S R E) B TR SR A, TR R IE BT R
The recommended spacing between the cells is more than Imm.
22V EE ) BB R T 1mm
Protection Circuit ensure safety of battery £37 H, B A {7 H b () 22 4
The following protection circuit should be installed in the battery pack:

T B PRI LB R 1% 22 2 TE BV

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);

W ERT: HTRENERFA T AEERAF6w, B P 32 7k i i 00 & s AR f R %
KF4.23V (BEAE) .

Over discharge protection: if the single cell voltage reaches 2.5V, recommend that discharge protection should
cut off the discharge current, the consuming circuit current should be as low as possible;

BRI R A R R F12.50V,  FATER BT R AR R VT W A R FR, R R OV AR ERIA
EREN.

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

IR R A RO E B AU 1A, i AR S 2 W P EE O FRL R
External short protection: the battery pack should have function prevent from external short cut.
SMEBRIRYT: BB [ AMERR ThRE.

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

LR R 4% B E A R AR AT F M R AR A
Battery pack should have cell voltage balancing function and cell imbalance protection function.
R B B IR P A AR 3P A0 B M N PR

Battery pack should have function to avoid thermal propagation when the cell goes failure.
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1.4.4

FE Tt 4 L TE FRURS SR B IR 1 9 LE F R A O (R Th g

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 AN R ERSE, BIAERER, N ESREN/NTETFS5C.

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 BEKFEEILTHCEER, A RPRBNERERMZRENRE N, KEREHAN, &

EHRERER KRS, EREEBENSBABTIRER BT HORS
Cell connection FEjthi%EH:

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.

RV AR SR KA R K TEMTER. AT RGBS, RibRLEE AR REETF 4
Fe

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

M E A R B, BFEAERE, R s,

1.5 Cell usage HL:ESHIEH

1.5.1

1.5.2

153

1.54

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.)

RUEHAT R IF AR, FAE MR, A E R R R TR RS B, T UMK AMEIRE L3RG
WER. BOEAHEENBENME, FEBEARMTAR, HBNES AR EARSES
10mVELR, AFEZ4mQUAR. (e ah T4 BB B, T3 it — B AR B R E)

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

HIEAT RO AR . NI, RIVLEETIEE. BRI, RUEHRE.

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.

AU EAR T S RRERFFIERZ LS RERN R, s e U MR s %
Bk, BMEd R R FaENER.

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

AEERBETEEH, g, mEREH R FE SRR SRR RS,

SAFETY INSTRUCTIONS %24 5¢ 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.
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RIS A B EIIERES MR, ER RS s R m S AR, ERAGHRERASOGE, S ET
LA sE I, RN R B L G (R R B RS . 7RI T A % LR, i L
FHZEFN. Wb, FHETIR XL 4 I A M,

2.1

2.2

Dangerous matter f& [ 55 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.
AEFERASHERSGTEE (BT 60°C) FHEH, REBHBA KT KhaifEERE, AEEERF
Ry, HEEIIRESEHR. /. BXEEENTK.

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.

AERFHERILER AN FTEEBES B, DB RE () 7 () RER, NEGE BT (+)
f () MRAEA .

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.
AEEHENEREREMNERAHER. EMEXFABLI RRETREREHNE R, TS
FlEEMmARR. B, FABURIE.

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 HEMS AC L (10D BURERLER. B FEAFENR RS, MR R 5L EEEE,
R REE TR AH. BE. &SR,

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

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

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.

AEfFEI M. MRRFLBZIEL, BHERERET, TESSERN. BE. B KSURE.
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.

AEAEEmREAT R, MREMERLRRLTAE, BiETHREPERINE, FeeERE. EXFR
T, RIPELEEFTRER AW, BMATRERA. B, B KEURLE.

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

AEBEHAREFRAREHL RN G, TRESERBIER, EE, BHRRERE.

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.

AEEERGRREELT, IALSBEEGRBSEEHEER, sIRAEER. R, BAEEBE.

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.

AERWETRE. AN, HBERATESRERNEEONERR, BERERNSE R TR K
RVUEE L. XA IE R RS, BE, BRERE.

Warning 2% 510

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

medical immediately.

FEVHL N 20 B R4 ) LAF . LA st BT L, BRI
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2.3

222

223

224

225

226

227

228

229

Do not place the battery in a microwave oven or other cooking utensils. Due to the heating and electrical

shock of the microwave oven, the battery may generate heat, smoke, fire or explode.

AZRERBBERESF S A ECHAES. BTREPINRRMES RS, TRES5IERMENR. B
M. & KEURIE.

Do not mix with other batteries. The battery can not be mixed with other different capacities, chemical

systems, or manufacturers' batteries. Do not connect other batteries or mix other batteries. The battery may

catch fire, smoke, explode or cause heat.

ABEMEAR R —ERA . B AREMEMAREE . AR 2 R 53 R [F) A 7= 7 ) 8 1t VR F T
ZEERbERH. B, B KEUEE.

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.

AEMEAAERK R WREASWRE, FlmFrk. KR, BESEEE, HELERH R, X
FER R TT RER GRAG, WRASMER, ARELIEBEmAR. BM. FASBE.

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

AR MR R E RORT (B N R BESE R IS AR, EIF bR B IR, BN RELsRAamRA. BH. &
KEHRNE

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.

an R FR I BICE A TR AU A R AR R B SR, R R B kG, BT R Sl v R
B B KEURIE.

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.

ANEAD BRI . RIS ANR S, BeERERE, ES A S K IR,
FALENEMBE

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

AT BSE IR, 1R BN R R SRR Y .

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

ARG RS ERN—E, AR, T, ki, EhHiRe%.

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

damaged to functions.

AR BRI K, BN E T A& S BUR MAE AR IR IR IR T RE .

Precautions JE & H I

23.1

232

233

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.

AEERBIREASSRERL. FTRSEREERETFRNSL, ANTRESSEBhER. §
M. B KEURIE.

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.

M EAF A RIPLE. Ar-AfE GBIE100V) My, REMMHBH, ARSREFRPLRE. i
R RIP LB BN, TR SRR . Bl & KSURIE.

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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7o IR EEHEAE 0°C~45°CZ 8] . NEEHE HREVEE ST rib T 78 . B, W] A& it
MReRFEG N SN, FANTRSSBR. R SEERE.
2.34 Please read the manual before use. Please keep this manual for future reference.

EFEAMEREFM. BZERELSTFMUBERSE.

2.3.5 Please read the charging method of the charger manual.

ERE R AT MR R %,
2.3.6 In the first use, if the battery has an abnormal smell, heat or rust, please contact the supplier.
FEEHRMEAR, WRBAMEREFSK. RAREES, BFHRAMLERE.

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

ERBELRET, HaEHBME. TREIREEmAR. B, FXIURE.

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

R AR B R, B REE Ak B, ROSZEIRKEEAT . B, ATRE SR AR .

2.3.9 If wires or metal objects get out of battery, seal and insulate them completely. Otherwise, the battery may
cause short circuit, and heat generation, smoke, fire or explode.

MESANESEMEMN B R, BFEEINEETHMALSL. TN, FReiEkBbERE, SHERh &
#, B, B KEURIE,
2.3.10 After use, please carry out battery recycling according to local laws and regulations.

ERE, ERME S EVER. EHEAT it EL

3 EXCLUSION LIABILITY %5 & Bf

3.1

32

33

34

3.5

3.6

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

% DR 3 R A 5 P R S I 2 4 v U R A T 7 2 ) I R B 0 R A T 1R R A AR 1B B

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

Jrrpvt R B R, FRBNZE AT BB AR T RIS R TS AR A AR 1 AR AR R T

Lishen does not accept abnormal batteries caused by improper assembly;

JIRR AN 52 TR O TR Aff ) 4 3 T AR 3 AR ) e B

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

Syt AR IER RIS S HAR BT R 5 v J AN {3 P 3R S50 A A AR AT ) R AN 3B AT

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

Sixet FRAT RS (WEH, BRAN, #K, kK, HES) ERKEMEETAETE.

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

AT IIERE S EMER, 8 —AEPAAHORFR. X5 FEREIRAH. EEARMC, HFHEER
FBMEMBAEBHNE. ATHERRZE, ERRIETRTNA, WRERFREREMF (KRR
fE, RRrmE, REF&ERER , &M%,

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

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



() LiSpiEN mmmIl)|

Product Specification
Lishen Battery (Suzhou) Co., Ltd

REV: 0
TITLE: Cylindrical Lithium Ion Cell LR2170SD Page: 18 of 18

Date: 20221213

IR IEE R AT, SR RAT R AN A R 2 A AR .
The amendment, renewal and final interpretation of this statement are belong to Lishen.

A B EH S B AR B 11T A

4 CONSULTATION%#]

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

B EAEER, EIEBLLT 7 G-

Add: 88 Kunlun Mountain Road, Hugiu District, Suzhou City, Jiangsu, China--Lishen Battery (Suzhou) Co., Ltd.
J74b: FRMEIEI R L BE88 S -yt Bt (FRM) FIRAF]

Tel No.: 86-0512-88605019
H1E: 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 ZEEN, WHRERT, EETFRESRGRIT BB, POl 78 A E 77 R R A, 18 56 0
NEMRFH.
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