Model

INR21700-ENT 55ST

Version No.

INR21700-ENT 55ST /= i FU A% 15

INR21700-ENT 55ST Product Specification

Form No.:

Reliance Confidential

Page 1 of 23



Model INR21700-ENT 55ST Version No. A

H3 Content
1.0 Tl SCOPE .ttt ettt ettt ettt et ettt ettt ae e ettt et e enb et e e ereeeraearaeareeeneas 4
2.0 F= IR A 2 G 5 Product Description and Model ..........veceeeeeeiciecieceieceiiccie e 4
3.0 FHAEZE SPECIFICAtIONS ...vveeeeeeeeeieeeee ettt e e e et e e te e et e e e e e e eneeeeneeeeeneeeans 4
4.0 HEES ST Cell DIMENSION ...ttt etee ettt ettt eete et e et e ste e esaesnseesaeenaeeaeenseeenes 5
5.0 HLES AP Cell APPEATANCE ......c.veeeveeeeieteeetieetieetieeteeeaeeete et e eaaeeteesteeseeseeeseeseesseesseenseeaseeenee e, 6
6.0 FRIE Z5 A TeSt CONAITIONS .....veeuvieveccteeiieetie ettt et e ettt e e et e e e eseeebeeseesseeereeseesseeenee e 6
6.1 MAXIABE Environmental CONAIIONS .....eveiveruereerierierieieisiesieieseeieieeeseeseeseeseeesseseeseesseseesessesseeseesessenseneesens 6
6.2 MHAX L Measuring EQUIPIMENT ......cueeviiuiiieierieeteetieteteeteeteetessessessessesessesessessessessessessessessensessessesesssssessessessens 6
7.0 JRFPE  CRATACIETISTICS 1o veeuveeteeteetieteeeteeeteeetee et e et e eteeeseeeeeesbeesaeesaesebeenseeseeeseenseenseeessesneeennens 7
7.1 FRUETEHL StANdard CRATZe.........cveieuieieeiiieeteeiete et eteeteeteetesaesteseessestesessesseesessesaessesseseessessetessensessessensenseneensens 7
7.2 FEZRFTHL RALE CRAIZE .ouveueeieeiesiesieteeteeeieteiete et et eseeseeseetesaeeseeseseeseesesseeseeseseesesseesesseseeseesessessessessensensesseeens 7
7.3 15min FrBEPUE T HL 15min Stepwise Fast CRar@e.........cvieiirieiierieeiesieie e se e 7
7.4 N[V E X 8] P e K 78 LR Temperature Dependence of Max. Charging CUITENt ..........cveveveveveveeveeeeeneaes 7
7.5 FRHERTHE S B Standard DiSCharge CAPACILY ......eveervereereesieriesiesieeseeseereeseeseeses e seessessessesessesseesessessessensensessensnns 7
7.6 FEERTEL 7R F Special current  DiSChArge CaAPACILY .......veeveeveiverierteieeteeiesesteeeesseeseesessesseseeseessesessesseenseseeseseeas 8
7.7 HA8/-A0A G FF AT RT +8/-40A Cycle PErfOrManCe .........c.evveeveieuieuieieieiesieseesiesieseeseeseese e ese e sse e s ens 8
7.8 ATAETERE StOTAZE CRATACIETISTIC ..eeveveesiesietiitesteeteeresteteeteeteetessessesseseesessesessessessessessessesessessesessesessesseeseesenseas 8
7.9 HEHTIRE Status of the Cell @S 0f EX-TACTOTY ...viviivieierieiiiteieeieete st ete st steese e sse e seessesseseeseeseeseeseeseeseesessens 9
8.0 MUMARFME Mechanical CharacteriSCS ... ..ueivueirreeieeteeetiesteeeteeseesteeeteeeseeeseesseessaeeeeeaeeereenneas 10
8.1 HRBNIUEN VIDTALON TESE. e euveeieeiitieitiitie st etieteetiete et e s teeteeste et e aeesesteeseesseenseeseanseaseemeessesesseenseaneesesseensenneas 10
8.2 T HHIKTE DIOP TSt cvuviueeiueitiiteieseeseeieistesteseeste et eseeseeseesteseseeseese e e esseseeseeseeseesesseseeseeseeseeseeseenesse e ssenseneas 10
8.3 TR CIUSI TS 1.viuvitieiiteie ettt ettt ettt et se st seese e b e sesseebesaeseeseeseenessesnessesseneessenas 10
9.0 ZZAPMTR SALELY TESt..uveeriirieitieite et et et ie ettt ettt ettt ea e ea e e eaeeeneeeseeenaeeebeensee e 11
9.1 2C 6V I FTMHX 2C 6V OVEIChATZE TESt..cuveuieuiieienieiieieeie ettt ettt sttt re e eseesessesbeseesaesseseenas 11
9.2 JEFHEIAR FOrced-DISChArZE TESE ...eveveiveeteiesieiesieteesteieseeseeeeeeeeseeseeseeeseseeseeseesseseeseesesseesessenseneeneenes 11
9.3 FHHEMITR SHOTE-CITCUTE TS 1.vveiveeuierietiiteeteetietesietesteste e stesteeteseesseseesssesbeseesaesbeseesseseessensensesessesseeseesessessenes 11
9.4 FAFMTR HEAtNZ TEST 1.veveveietiietietetesieseetet et ete e ese et eseseeseeaesaesesaseesesseseese s esessese s eneeseseneeseseenenseneaseneesensesens 12
10.0 IEFfE M A4 EFHC LB Proper Use and Handling of Lithium Ion Cells .............. 12
101 FEHL CRAIZE .euevieetietenietistetesteseet et et seeseeseseesesaesees e s eses e s eseeseseese e esesees e s e s eses e e es e seneesenseseseseseeneesesenseneenas 12
10.2 I DISCRATEE. .. vecveivieteiteetee et ettt et ettt et e et at e et e be st et e b e et e e st e beeteeaseensese e st e ebeeseebeeabeebeanbesasenseseesris 13
103 AFHE SEOTAZE v.veve ettt ettt ettt ettt et e et e st e s et e et et et et eseese e st esbs et ese e s et eneeseereeseeaeesenne s ense e 14
104 JEIR CYCLE Life ..uvivieeieteeeee ettt ettt ettt a et ess e e e s e et eae s et eseete s ete s eseeneseeteneesennanes 14
Form No.: Page 2 of 23

Reliance Confidential



Model INR21700-ENT 55ST Version No. A

10.5 HEAFEHLS IR THEEE SR Protection Function Requirements for Battery and Host Device............. 15
10.6 HEEMBIHERE I Notice for Designing Battery PACK ..........ccveieiiiiiiieiesieieeeeeiee e 18
10.7 JBHAT TTANSPOTTALION .. vevveuvevitesiestesieseestetestestesteseeseeseeseeseeseeseeseseeseesseseeseesesseeseeseeseseeseaseassesessessessensensessens 19
11.0 ZA5F N Safety INSEIUCHON ..........voviiieeeeeeeeeeeeee et e eae e eae s 19
T1.T SEISE DANEET.c..viivietieiieti ettt ettt ettt ettt e e s beseeseebe s e e aeetess e e s e st es s e e s e se s e s e s e s eneeneen s enseneetennene e 20
11,2 205 WAITINE. .. ettt ettt ettt ettt et e ae s eseebe s s e s e e sesses e s s ese e s essese s e s e s e s e s e s eseenseneeneesesnensenns 22
11,3 TETED CBULOMN o1ttt ettt eteeieeeete st teeeeeteete st et e s ess e s e s e s e eese e s s e s e s s eseeseessese s eseese e s eseeseeseeseeseeseesenseneense e 22
Form No.: Page 3 of 23

Reliance Confidential



INR21700-ENT 55ST

Version No. A

Model
1.0 Y8 Scope
AP S AR 7L

RETER o

i

J3 A BT RE IR IR~ mIHR 45 % ) 1O W] 78 A B 1 r b PR 7 i

This product specification has been prepared to specify the specifications of the rechargeable

lithium-ion cell to be supplied to customers (buyers) by Jiangsu Reliance Energy Tech. Co., Ltd.

2.0 =R A2 5 EIS Product Description and Model

2.1 PR IR Al R AR B 7 HIE Product Description: Rechargeable Lithium-ion Cell

2.2 P45 : INR21700-ENT 55ST  Product Model: INR21700-ENT 55ST

3.0 BHESH Specifications

1 H

Item

M S

Specifications

3.1 bR E A &

3.1 Standard discharge capacity

/N E 4950mAh.

254+3°CF, I%HRFRAETSHL(0.5C(2.5A)E It IE K 78 H
£ 420V, 100mA #i15), #HE 30 7748, 0.2C (1.0A)
L E] 2.5V, 1C =5.0A.

Min. 4950mAh.

Charge: 0.5C(2.5A) CCCV 4.2V, 100mA cut-off, 25+
3°C, rest 30min. Discharge: 0.2C(1.0A), 2.5V cut-off,
25+3°C. 1C=5.0A.

3.2 A TH

i 1IKHz & <4.0mQ

3.6 Standard charge current

3.2 ACIR By 1kHz AC <4.0mQ
3.3 baFRHLIE
i ) 3.6V
3.3 Nominal voltage
3.4 7o AL AL 4oV
3.4 End-of-charge voltage '
3.5 JHLZ LK 55y
3.5 Discharge cut-off voltage '
3.6 brift it
PR 78 L FLR 2 SA
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3.7 FRE TR R LOA
3.7 Standard discharge current '
3.8 5%

(BRSO oA
3.8 Rate charge
3.9 K FFEL T H LI

IRORFFEETE L LR 15A

3.9 Maximum continuous charge current

3.10 S RHFEETHOH FLIAL
3.10 Maximum continuous discharge current

50A (5 80°CiRE#LI1E)

50A (with 80°C temperature cut-off)

3.11 EH&=
) <67.0g
3.11 Weight
BRAEAA: 21.35mm
3.12 R~f Max Diameter: 21.35mm

3.12 Dimension

NEE: 70.30mm
Max Height: 70.30mm

3.13 TARIR (RS ER TR EE)

3.13 Operating temperature (Cell surface

FEHRE X E]: -20°C~60°C
Charge Temperature: -20°C~60°C
IR X ] -40°C~80°C

temperature) .
Discharge: -40°C~80°C
. 1 #£ 1 year -20°C~25°C
3.14 i fF iR A~ g o °
3.14 St ) w 3 N H 3 months -20°C~45°C
) orage temperature
8 P 1 A 1 month -20°C~60°C
4.0 R ~F Cell Dimension
=
=
2k 2 B X
: Prohibited Welding Area
Max21. 35mm
B 1. BB R (FEME) Figure 1. Cell dimension with tube.
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HLES S &N T 70.30mm,  HLS EAR/N T 21.35mm.
The cell height should be less than 70.30mm and the cell diameter should be less than 21.35mm.
5.0 H54P I Cell Appearance
AN AZAFERIR . S50, A2, MRS, S2m .
Cells shall arrive nominally clean on all visible surfaces. There shall be no defects, such as scratch,
rust, discoloration, and liquid leakage, which may adversely affect commercial value of the cell.
6.0 A% %14 Test Conditions
6.1 X FA 5 Environmental Conditions
AR R, AR A R R, RN 2543°C, R 65%+20%RH.
Unless otherwise specified, all tests stated in this Product Specification are conducted at
temperature of 25+3°C and humidity of 65+20%RH.
6.2 M35 % Measuring Equipment
6.2.1 7 % % Charge and discharge equipment
LR : +0.05%F.S
Voltage precision: £0.05%F.S
FLREE : +0.05%F.S
Current precision: +0.05%F.S
6.2.2 JiEtrR R Slide caliper
Wb~ RERE EE 22 0.01mm.
The slide caliper should have 0.01mm scale.
6.2.3 P EHM A1 Impedance meter
W IHAEAE 1kHz S skAF T 30T A
AC impedance is measured by an impedance meter at 1kHz.
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7.0 $5E Characteristics

7.1 br#EFEHL Standard Charge

25+3°C'F, 0.5C (2.5A) fHIRIEEFTRHEF] 4.2V, 100mA k.
Charge: 0.5C(2.5A) CCCV 4.2V, 100mA cut-off, 25+3°C.

7.2 f5% 8 Rate Charge

25+3°CF, 1.6C (SA)EREEFRHF] 4.2V, 100mA A1k
Charge: 1.6C(8A) CCCV 4.2V, 100mA cut-off, 25+3°C.

7.3 15min BB 75 L 15min Stepwise Fast Charge

temperature.

25+3°C'F, 10A 78H. 2min, 16A F8H 3.5min, 20A 78H 7min, 10A FEH
2.5min, 78 E] 4.0Ah(80%SOC), PRI LN 4.2V, FHLRYIREA 55°C,
Charge: 25+3°C, Charge at 10A-2min/16A-3.5min/20A-7min/10A-2.5min to
4.0Ah (80%SOC) with 4.20V protection voltage and 55°C protection

7.4 N [E) I FE X ] N B K 78 LA Temperature Dependence of Max. Charging Current

AFEREVEE N, MBS RKTEHE AR N RIS,

Depending on cell surface temperature, the max. charging current is listed as

below.
FL A 3% THT i, 52 ¥ BN FE L LI
Cell Surface Temperature Range Max. Charging Current

35°C<T<60°C 15A
15°C<T<<35°C 15A
0°C<T<15°C 6A
-10°C<T<<0°C 2A

-20°C<T<<-10°C 1.5A

7.5 PR % & Standard Discharge Capacity

25+3°CTR, & MBARME 78 FL(0.5C (2. 5A)EIIE & 7R L 21 4.20V, 100mA # 1),
TAE 30 %8, 0.2C (1.0A)HEF] 2.5V,

Charge: 0.5C(2.5A) CCCV 4.2V, 100mA cut-off, 254+3°C, rest 30min,
Discharge: 0.2C(1.0A), 2.5V cut-off, 25+3°C.

B R
Discharge Capacity

>4950mAh
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7.6 FRERJLHLZS & Special current  Discharge Capacity

25+3°C', #ZRERTEH (0.8CAA)HIRFTE L E] 4.52V), i E 30 o8, LA
60A 1 LR 1.8V, ICSR FLA &, ARG T i o

Charge: 0.8C(4A) CC 4.52V, 25+3°C, rest 30min.

Discharge: 60A to 1.8V, Record discharge capacity, cyclelife can’t be
guaranteed ,25+3°C.

JEUH LA
. 3¢ i 40A
Discharge Current
JEHL A
| RER >5500mAh
Discharge Capacity

7.7 W I+8/-40A 1E¥ 75 RT +8/-40A Cycle Performance

25£3°CR, #%MRMEFFEH(1.6C(8A) TR E| 420V, 100mA #iib), H#E 30
Sreh, 40A TEIRHLE 2.5V B 75 CAUE, B 300 PE.

Charge: 1.6C(8A) CCCV 4.2V, 100mA cut-off, 25+£3°C, rest 30min.

Discharge: 40A to 2.5V or 75°C cut-off, 25+3°C.

Cycle 300 times.

fEH 300 Pl 96 R A B IR
300 Cycles Capacity Retention

>80%

7.8 1ififERE Storage Characteristic

25+3°CF, IZHRAERFEH(1.6C (8A)FEFHEF] 4.20V, 100mA #i1l), HHE
10min, PL 1.0A HUFERCE SR 2.5V KA ENVIIRA E: HiZBEERE
1.6C(8A)FTEHL % 420V, 100mA #1l), 60°CHd & 30 KJ5, LA 1.0A HLIRE
T2 2.5V AR NRIRA R, RO HHRRE R 1.6CRAEAT
H, ffE 10min, LI 1LOA HFIEFBEE 2.5V MEEAKERE; FIR
BEMIHEE>80%, KEEEAIHEE>90%.

Charge: 1.6C(8A) CCCV 4.2V, 100mA cut-off, 25+3°C, rest for 10min
Discharge: 1.0A to 2.5V cut-off, 25+£3°C, defined as initial capacity.

Charge: 1.6C(8A) CCCV 4.2V, 100mA cut-oft, 25+3°C.

Storage: 60+3°C, 30 days.

Discharge: 1.0A to 2.5V cut-off, 25+3°C, defined as retained capacity.

Charge: 1.6C(8A) CCCV 4.2V, 100mA cut-off, 25+£3°C, rest for 10min
Discharge: 1.0A to 2.5V cut-off, 25+3°C, defined as recovered capacity.
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R
Retained Capacity/Initial Capacity
R

Recovered Capacity/Initial Capacity

7.9 HESH T IRZ Status of the Cell as of Ex-factory

LU DR HL IR Y A 3.46~3.52V
The cell should be shipped between 3.46V and 3.52V.

>80%

>90%
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8.0 HLBRKrE: Mechanical Characteristics

8.1 YRz Vibration Test

MRIGUN3S. 38R, HLE25£3°C R %R f5 R e (BATEHLI4.20V, 100mA
#ub) , RO R 2R IRS) G G L, W R A AR ] A0 e 2
17 15minf A4k 5 (7THz—200Hz—7Hz) , BEE 121K, FL3/08F. (8RS
AVGIA) s & 345158 I\ 7THz b TF 3 18Hz,  FRFFO.Smm A HR IR 1 A2 46 hn
LA EI8G, PREFSGHIINIA FE{F A% 42 = £]200Hz) »

According to the UN38.3 standard, the test sample cell is charged at a rate of
8A (8A CCCV at 8A to 4.20V, with a cutoff of 100mA) at 25+3°C. The cell is

then installed on the table of the vibration table with fixtures, and radial and

axial vibrations are performed along the cell for 15 minutes
(7THz—200Hz—7Hz) for 12 repetitions, totaling 3 hours. (Sweep vibration:
accelerate from 7Hz to 18Hz with an acceleration of 1G, maintain a vibration
amplitude of 0.8mm and increase the frequency to achieve an acceleration of
8@, maintain an acceleration of 8G to increase the frequency to 200Hz).
AW BN T 10%.

No leakage, with less than 10% of
OCV drop.

AL v

Criteria:

8.2 H H k% Drop Test

MG IEC62133 #rif, HIMMAE 25+3°C LA A HL (8A RHLE] 4.20V,
100mA #ik) , &N Im KA EM X Y. Z 8AT7 1A B 3% 2Kk
HTH A 1 4K

According to the IEC62133 standard, the test sample cell is charged at a rate of
8A (CCCV at 8A to 4.20V, with a cutoff of 100mA) at 25+3°C, and dropped

freely from a height of Im in each direction (X, Y, Z) to the concrete ground

once.
AR ANEK, ABIE.
Criteria: No fire, no explosion.

8.3 5L Crush Test

FRYE UL1642 truE, HMAE 2543°C NiBE R 78 (8A 7o HLF] 4.20V,
100mA #1E), AP A giE L, HERmRE-FATTHEEZER
SEHE RIS, BE2E A3 13£1KN, 71— B3 B 5 RAE B
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According to the UL1642 standard, the test sample cell is charged at a rate of
8A (CCCV at 8A to 4.20V, with a cutoff of 100mA) at 25+3°C. The cell is then
subjected to compression between two flat planes, with its circular face parallel
to the plane of the compression device, until the pressure reaches 13+1kN (3000
+2241bs). Once the force reaches its maximum, it is released.

BliiBUR NP AR, AN

Criteria: No fire, no explosion.

9.0 ZA&JA Safety Test

9.1 2C 6V i 7EM 2C 6V Overcharge Test

MR IEC62133 Ardtl, FEIBLL 1.0A HRIEFKHEE 2.5V 5, L 10A HIH
xR 6V, W% 1h.

According to the IEC62133 standard, the test sample cell is discharged to 2.5V
at a constant current of 1.0A. The cell is then overcharged at 10A to 6V. The

cell is monitored for 1h.
TH I AR ALK, ANRIE.

Criteria: No fire, no explosion.

=

9.2 MR Forced-Discharge Test

MR IEC62133 Frif, HUEG L LOA HIFUERB B E 2.5V Ja, L 5.0A B
fE R 90min, MEE 1h.

According to the IEC62133 standard, the test sample cell is discharged to 2.5V
at a constant current of 1.0A. The cell is then discharged at 5.0A for 90min. The

cell is monitored for 1h.
T I AR ALK, ANREIE.

Criteria: No fire, no explosion.

9.3 MR Short-circuit Test

WG UL1642 brifk, HLMFE 25+3°C M IR 7 (8A 7T 420V,
100mA 151D, A28 (28 s B 80+:20mQ) 4 Hi ith 1F G AR 4155 55 % 10min,
ML 1h,

According to the UL1642 standard, the test sample cell is charged at a rate of
8A (CCCV at 8A to 4.20V, with a cutoff of 100mA) at 25+£3°C, then
short-circuit the positive and negative for 10min with the copper wire
(resistance: 80+20mQ). The cell is monitored for 1h.
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i bR AR, AN

Criteria: No fire, no explosion.

9.4 AN Heating Test
HR¥E UL1642 brifE, HMLE 25+3°C Mg R e (8A F8HLF] 4.20V,
100mA #1F), WEEEF S, LL5°C/min [ Z TR E 130°C+2°C, 145

10min.

According to the UL1642 standard, the test sample cell is charged at a rate of
8A (CCCV at 8A to 4.20V, with a cutoff of 100mA) at 25+3°C, and then
transferred into a circulating air oven. The temperature of the oven is raised at a
rate of 5°C per minute to a temperature of 130°C+2°C and remain for 10min at
that temperature.

AL v AN, AN

Criteria: No fire, no explosion.

10.0 IEHHAEF A1 A B4 B F 85380 Proper Use and Handling of Lithium Ion Cells

2 AR R 3%, V954 U BE IR AHEAT BR 2> =] S 43t

Before using lithium-ion cell, read the document provided by Jiangsu Reliance Energy Tech. Co.,
Ltd.
10.1 F8H, Charge

10.1.1 FLHLH L Charge Current

78 L FL AU AN SRR S A 7 et AR 5 T L E A B K 7 HL LA

Charge current should be less than the maximum value specified in the Specifications.

10.1.2 ZEH & Charge Voltage

78 L L S AN S A B A 5 Hh R E 1) 78 R AR FEL

Charging shall be done by voltage less than that specified in the Specifications.

10.1.3 ZEHHE Charge Temperature

CML SR E AL L VA A A REREAT IEH FE il . S BRIR AR T-20°C Y, AR IETe .

Cells shall be charged according to the Temperature Condition specified in the Specifications.
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Charging at <-20°C temperature shall be prohibited.

10.1.4 7SR Prohibition of Charge

ZEIEXHR T U 1.5V B SN ] HE EAT 78 e

It is prohibited to charge the cells which are used for single with less than 1.5V voltage.

ZEIEXS HRAR T 2.0V 192 A3 B RS EAT TR HE

It is prohibited to charge the cells which are used for series with less than 2.0V voltage.

10.1.5 %% 1k ¢ [7] 78 H, Prohibition of Reverse Charge

IERRERE RS LA, 2R A e H . 4 B IE DU e, I eiixy RS EAT T8 e R
KA 7e e PR S R SR e RE . e tt, e SEURR. M.

Reverse charge is prohibited. Cells shall be connected correctly. The polarity has to be confirmed
before wiring. If a cell is connected improperly, the cell cannot be charged. Simultaneously, the
reverse charging may cause damage to the cell which may lead to degradation of cell performance
and damage the cell safety, and could cause heat generation or leakage.

10.1.6 #EEHKIAF 7R Avoiding Floating Charge

RAER K.

Floating charge (continuous constant voltage control by the end of charging step) for a long term
shall be avoided.
10.2 JiH Discharge

10.2.1 JFL AL Discharge Current

JBCHR LI AN R A KRS 2 A0 B KB R, KU L 2 3 BRI A R R 2 2o

Aty

o

The cells shall be discharged at less than the maximum discharge current specified in the

Specifications. High discharging current may reduce the discharge capacity significantly or cause
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over-heating.

10.2.2 JH R E Discharge Temperature

HL O ZE R E A P Y PR P EAT TR

Cells shall be discharged according to the Temperature Condition specified in the Specifications.
10.2.3 i Ji# . Over-discharge

B R, AR RO TSR], B AT RE 2 R R AR T A T 2 T RS
NPT R R R, S NE TS L, R HL IR GERRAE 3.45V 2 3.95V ZJE. AT
FOHL S PE AT FLE T RE IR T2 2%

It should be noted that cells would be at an over-discharged status due to self-discharge
characteristics if they were not used for a long time. In order to prevent over-discharging, Cells
shall be charged periodically to maintain the voltage between 3.45V and 3.95V. Over-discharging
may cause the loss of cell performance, characteristics, or battery functions.
10.3 f#fifi Storage

LA AAEAS 77 it U P R IO I IS N BT A7

The cell should be stored within a range of temperatures specified in the product specification.
A RE T, R R E) N R R I I fa] 18 18 g b

During storage, the voltage will drop and the recoverable capacity will be lost little by little with
the time.

K TE] G 3 AN A RAZOREF RS R AE 3.45~3.95V (8.

The cell voltage should be kept in the range of 3.45V to 3.95V by charging the cells if the cells are
stored more than 3 months.

10.4 {E¥ Cycle Life

2 WA 5 B VAR AN EE SR AT A TR TR, AR ECRT 2 B /K 289 ) Tk 17 el S 5 v i
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XF R 7K F
The cell can be charged/discharged repeatedly up to the cycle life with a certain level of capacity
specified in the production specification.
R AR ar IR T s O AR AN A R AT
Cycle life may be determined by conditions of charging, discharging, operating temperature and
storage.
10.5 HIHAT FE XS SR I EEE SR Protection Function Requirements for Battery and Host
Device
F AN LN A N AR ThRE, DARAR A T2 & PR AS : TSRy R (R
ARG IR R ORI
Battery pack and host device shall be designed with the following protection functions to make sure
that the cells would be under safe usage conditions: Over-charge protection; Over-discharge
protection; Over current protection; Over-heat protection; Short circuit protection.
10.5.1 L FRH LY Over-charge Protection
TNUFATE HL A% BT 6 AR AIE BE 8 7K 525K 3 e 4 B AN 58 DK FB s JF: B 1 e Fe v AR 2 e
R H I 1] LA
The host device and battery pack shall be designed to indefinitely withstand the maximum voltage
from the adapter, under a single fault condition, to prevent a cascading failure through the system to
the battery pack and/or cell.
10.5.2 LR Over-discharge Protection
MHEMAE AT — A ESIBERESE 2.5V GRE>0C) B3 2.0V GRAE<0C) BUTFR, IR
P IRENL R B I 45 TBCH DA G RS FRIER BE T . HERE PCML RS HLRVD T 1.0uA, JIFH
A TARA DI 1% ORA7 DI RE LS T 42 T LS
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When the voltage of any cell in a battery pack is lower than 2.5V (temperature>0C) or 2.0V
(temperature<<0°C) , over-discharge protection function shall work and stop discharging to

prevent the cells from over-discharge. It is recommended that the dissipation current of PCM shall

be less than 1.0uA. The voltage of each cell in a battery pack shall be monitored and current shall

be controlled by the PCM at all times.

10.5.3 i RH" Over-current Protection

2978 F R R T AR AR S E B R AR FR I, PRI E FE L, DSk

HEL VAL ) RS 78 P

In case the charge current is over the limitation specified in Specifications, the charging must be cut

off. The battery pack shall have at least one over current protection circuitry or devices designed to

meet the specification to avoid the cell from becoming charged with current greater than the

Specifications.

T TR BRI RRAL, EALRZAT fE o PR K 52 76 FL A e K FLR I BT

The host device shall be designed to indefinitely withstand the maximum current from the adapter,

under a single fault condition, to prevent a cascading failure through the system to the battery pack

and/or cell.

10.5.4 £R¥EEEE T EE SR The Requirements to the Components of Protection Circuit

RS To BRI T B A RR A AT & B KA /M EE R H B A R R E . IR

AR O AR E RSN 1Y IE R TR Va2 JAE-45C-+85°C 2 [

Cells, components, and materials used in the battery pack shall meet the minimum and maximum

temperature requirements with adequate margin. Protection circuit components (excluding thermal

devices designed to activate at specific temperatures) shall be applied for a minimum operating

range of 45 °C to +85 °C.
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10.5.5 E#HLRY Over-temperature Protection
TV B A B2 A AR 2 B, AR LS D U — N R G 5 E sL
AR B BT L ATR % — BRI - X RS R, IR IR N < +10%.

The battery pack or host device shall contain at least one thermal protection device or mechanism
independent of internal cell devices or mechanisms. For a thermistor type temperature protection
circuit, all packs of the same model shall have the same voltage to temperature translation
(acceptable tolerance no more than +£10%), with consideration for any temperature lag over time.
R RE S, USRS AR E (A0 PTC. AR HAE) SEitiihds,
I PR T R R VG BRI, LB Tt ) DR L B 2% L TR TR

During charge and discharge, the temperature of the cell shall be monitored. When temperature
limitations are exceeded, action shall be taken to mitigate hazards. Action should include shutdown,
or disabling of charging, or other protective action. The action may be taken by the battery pack
and/or host.
10.5.6 78 HLEF[E]FR#1] The Limitation of Charge Time

BT IEANIE H B AL AL B, X 7 B A A] F DARR il 24 78 rEL R 1 PRI T, 2
WL At PR FL I 2B A DL T 76 FL

In order to prevent abnormal cells or battery packs, charge time shall be limited according to the
Specifications. When time limitations are exceeded, action shall be taken by the host device or the
battery pack to shut down or disable the charging.
10.5.7 Tiis8HI)AE Pre-charge Function

2 R AR AR TR R B, RV ORA F R B RN B T se B DR, S AP R A
T HFEPUE AR /T, RSB RA—/NEEIR (0.02Cmin mA) TR H~30 438, DUE (A4S
O EIEE] 3.0V BLE, T iREE . W IO SRS IZ s P R AR
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PR AER A, D RUESHTRIETIRTE] 3.0V BLE, e dsRaeigfs kT —2m
AR, JHERZAES/HEIEL T AR IER RS

The system shall not initiate normal charging if the battery voltage is below the over-discharge
protection voltage defined in the Specifications. In this case, the system may support a pre-charging
function to bring the battery voltage above the required threshold. The recommended pre-charge
procedure is as below: the cell battery pack charging shall start with a low current (0.02Cmin mA)
for approximately 30 minutes before rapid charging starts. The normal charging shall be started
after the (individual) cell voltage has been reached above 3V within approximately 30 minutes that
can be determined with the use of an appropriate timer for pre-charging. In case the (individual)
cell voltage does not rise to 3V within the pre-charging time, then the charger shall have functions
to stop further charging and display that the cell/pack is at an abnormal state.
10.5.8 FEHLE I H BB FEI The Other Requirements to Main Device Designation

FHLB T2 ZRUE T 1 FE AL [ FRL L & 4E

If the source of the fault is in the host device, it shall not disable the safety features inside the
battery pack(s).

78 H R GLEL LB AT 7 A BEAE 45 HLR Y 22 42 TR I Th RE SR 2K

The charging system, or any part of the host device, shall not disable or override the safety features
inside the battery pack(s).
10.6 HEEEMBETHER I Notice for Designing Battery Pack

10.6.1 A1t Pack Design

LA 58 ML 0 FRORTLAR R B D R AIE FE P 78 RS S S AUk 1

Battery pack should have sufficient strength to make sure the cell inside is protected from

mechanical shock.
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A3 A 22 2 v S AR A ) L AN IS A R R £

No sharp edge components should be inside the pack containing the battery cells.

Pt B AL A s 2 DAy BGB8O8 22 R it 43 i ST TA] FL 8 RO O AR A T B A2 08 1) 2 T
Allowances shall be made for cell and battery pack dimensional tolerance and changes throughout
the product lifetime.

10.6.2 HLE % 4% Cell Fixing

LV G A SR

Movement of cell in the battery pack should not be allowed.

917 1 SR Rt 0 B B LN P A R B - B B TR B R B A 4 2 LR IE 26X 2 42
Rt 58 N ANS A AR R R AR RS, LA L B M K

Short circuit of cell in a battery pack or Host Device should not be allowed: Enough insulation
layers between wiring and the cell shall be used to maintain extra safety protection. The battery
pack or host device shall be structured without any potential short circuit, which may cause
generation of smoke or firing.
10.7 2% Transportation

H BT HLIE 2 30% ar FEUIRES, BT FUCHFAE B, 138 3% 7 i ) HL S e iR 58 A PRAIE 30% 1
L&

The cell capacity is approximately at 30% of charging for delivery. It is not specified more than
30% capacity remaining at customer due to self-discharge.

Sz 1p U VA D N 0 AT o NG s TN B TS 98

During transportation, keep the cell from severe vibrations, impacts, and exposure to sunlight and
rain.

11.0 ZZ&5F N Safety Instruction
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PR TR A S TR M I B BRG] RE e S EUERE T L

R TS ATA BRI

Inaccurate handling of lithium ion batteries rechargeable battery may cause leakage, heat, smoke,

explosion, or fire. This could cause deterioration of performance or failure. Please be sure to follow

instructions carefully.
11.1 f&f Danger

1111 AT 58 fe i o
Use dedicated charger.

11.1.2 AR PR A s et

Use or charge the battery only in the dedicated application.

11.1.3 A ZE R ] i PR s it TE e

Don't charge the battery by an electric outlet directly.
11.1.4 AZg bR 7T,

Don't charge the battery reversely.

11.1.5 ANERRE i 523 R B

Don't leave the battery near the fire or a heated source.
11.1.6 AZHE by RE K HL.

Don't throw the battery into the fire.

11.1.7 1827045 Bt B £ 2 PN BN A5 P mT RERE S 60°C IS Uy 78 L BRAE

Don't leave, charge or use the battery in a car or similar place where inside of temperature may be

over 60°C.

11.1.8 AZERG R A KK, A ZOR L E 57 8GR

Don't immerse, throw, wet the battery in water / seawater.
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11.1.9 AZR R 5P THE. Aoe. Hf m miR 22 5 5 Ja 0 i — JER A TRUE T AR B B
Don't store the battery in a pocket or a bag together with metallic objects such as keys, necklaces,
hairpins, coins, or screws.

1110 AEMEHERMEER (H) M G imT.

Don't short circuit (+) and (-) terminals with metallic object intentionally.

1111 ANERIER, WRe2 JJEE B YA R o Bt .

Don't pierce the battery with a sharp object such as a needle, screw drivers.

1112 AN TR AR I S A 0 08 Fi b R 0 70 X 48

Don't heat partial area of the battery with heated objects such as soldering iron.

11.13 AEMEET. BV RS,

Don't hit with heavy objects such as a hammer, weight.

11.14 ANEEREK L, WAERG il e A p R b, DL U= Sl .

Don't step on the battery and throw or drop the battery on the hard floor to avoid mechanical hock.
11.15 ANEYREl i s B o i it i oh, B4 f

Don't disassemble the battery or modify the battery design including electric circuit.

11.16 ANZEZAE A R

Don't solder on the battery directly.

1117 ANEAE ™ SR B ) it

Don't use seriously scared or deformed battery.

11.18 AZLRG IR . T HLem kw41

Don't put the battery into a microwave oven, dryer ,or high-pressure container.

11.19 157K st 5 H At 3 i A it . ASTRISERLAN /B 5 it (et . RS R it B
BRI — A e
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Don't use or assemble the battery with other makers' batteries, different types and/or models of
batteries such as dry batteries, nickel-metal hydride batteries, or nickel-cadmium batteries.

11.20 ANEEREH IH it — e il B2

Don't use or assemble old and new batteries together.
11.2 %45 Warning

11.2.1 R it EAE A . UG A AR P LR R Rk, B, BRI 2] 2
oL, TR AL T it

Stop using the battery if the battery becomes abnormally hot, ordor, discoloration, deformation, or
abnormal conditions is detected during use, charge, or storage.

11.2.2 K 2t e R my, S S7 R 2 k. an SR i 21 B IR BRIk b, 15 SR 7K
MRIE B

Keep away from fire immediately when leakage or foul odors are detected. If liquid leaks onto your
skin or cloths, wash well with fresh water immediately.

11.2.3 4n 2R At it e BRI BE N BRI, ANEEERARIG , FITS/KahBE, SLRIREEEA.

If liquid leaking from the battery gets into your eyes, don't rub your eyes and wash them with clean
water and go to see a doctor immediately.

11.2.4 QR At g1 AR, AR Ha b iy FH A 54

If the terminals of the battery become dirty, wipe with a dry cloth before using the battery.

11.2.5 ACPREEHT, HIE 2 B4 G 7 e m 1

Cover terminals with proper insulating tape before disposal.

11.3 £ Caution

11.3.1 5 it B 8 LN LEE, DL G R AR AT, T

Keep the battery away from babies and children to avoid any accidents such as swallow.
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11.3.2 GnSRAFELNA ) LA A R ts, AT RS M AP N L AR LA

5k AT A4 A B 32 AT T S T

If younger children use the battery, their guardians should explain the proper handling method and
precaution before using.

11.3.3 R B R/T, 15550 BB P TR AR S

Before using the battery, be sure to read the user's manual and precaution of its handling.

11.3.4 fEMEF AR Z AT, 155500 bel 13 78 B ) FH P M0

Before using charger, be sure to read the user's manual of the charger.

11.3.5 {EZZZEANRE it 2 B, 15 5500 B 5 B F RS e 00 FH P 00

Before installing and removing the battery from application, be sure to read user's manual of the
application.

11.3.6 25 FELI IR 4 FH I ] B ~F I 4549 22 ), 17 5 46 F v

Replace the battery when using time of battery becomes much shorter than usual.

11.3.7 EEEAE RS, HASEE & T

Cover terminals with insulating tape before proper disposal.

11.3.8 QAR HEIB TR ZACHIAE I, oK FEIB AR A P E Y, A JBCPE I AT A R 3B
If the battery is needed to be stored for an long period, battery should be removed from the
application and stored in a place where humidity and temperature are low.

11.3.9 Mt Fe L AP RIMGEARINS, N IZE B 7 A i L 70 AL s B A

While the battery is charged, used and stored, keep it away from object materials with static electric

chargers.
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