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1. Scope #Eig
This document describes the specification of rechargeable Li-ion battery pack which is provided by
Shenzhen Coincell Battery Co., Ltd.

X HEAR YRR SRt AR A B IS R Fe R it AR AIIE.

2.Battery specification HESHI#S:

No. Item IGH Parameters &#§

1 Battery cell model EEELIS 0640

Minimum capacity &R/ NSE
2 7 mAh
(0.2C discharge currentf{EBEEiR)

Typical capacityHiBIZNE
3 P pacty 8 mAh

(0.2C discharge currenti{EREB7T) R E R
4 Nominal voltagetRFREESE 3.85V
5 Shipment voltage H£5FB8/E 3.8-4.0V EET Rilirtre R
{% B30, Onm £ 0. 1nn
6 Shipment state of charge HEREWRE 65%~85% ¥
7 Charge ending voltageZsE3RAEIFEE 4.35V || || & JE4. Onn0. Zan /=0, 1nm
8 Discharge ending voltage HFEB&IEEE | 3.00V +
Maximum battery dimension ESGRAR
9 D: 6.1mm , H:4.2mm
Bl
10 Battery weight S EE Appr.: 0.6g

<£2000mQ (&if: HWrENF64, B, BIRREIF30iR) (Remark: shipment

11 Cell Impedancep3fE (V=3.8-4.0V)
time < 6months, cycle time <30cycles )

7mA, 1C 15°C<T=<45°C
12 Max charge currentfx KFEEEEEIR

1.4mA, 0.2C 0°C<T<15°C

7mA, 1C 15°C<T<60°C
13 Max discharge currentS& XEEEFEE L

1.4mA, 0.2C -20°C<T<15°C

Charge 7H: 0-45°C
Discharge H{E: -20-60°C

] 300:RFEEBIE, MBS 80%MIMIREE, BTHAKE<1%,
Cycle life fE¥&Ed (RT)

15 After 300 cycles charge/discharge, the battery can recover 80% of its
(2C charge7ee8, 0.5C dischargelE)

14 | Operating temperature T/EREEE

initial capacity, the battery expansivity <1%.

1 Month at -20 to 60 °C Capacity recovery rate > 85%

16 Storage method #7755t 3 Month at -20 to 45 °C Capacity recovery rate > 90%

1 Year at -20 to 20 °C Capacity recovery rate > 90%
17 Certification requirement JAMFESK UN38.3, IEC62133, UL1642, RoHS, REACH
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3. Cell drawing HLEREHE:
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4.Performance And Test Conditions (FB;th4gEMitS=ME)

4.1 Standard environmental test condition (FREMIRIAE)

Unless otherwise specified, all tests stated in this Product Specification are conducted at below condition:
Temperature: 23+5°C Humidity: 65+10%RH.

PRIFREBINER, ARERFATENIEIELL MG Tt @A 23+5°C {BF: 65+10%RH

4.2 Measuring Instrument or Apparatus (imﬂga%,é.&uﬁ)

4.2.1Dimension Measuring Instrument (RJESEE)

The dimension measurement shall be implemented by instruments with equal or more precision scale of
0.0Tmm.

RINERERBESFRNA/NT 0.01 mm ,

4.2.2Voltmeter ({R%Fit)

Standard class specified in the national standard or more sensitive class having inner impedance more
than 10kQ/V

BRRERINEEESSRERARMEES, WEBERAEARN/INT 10kQ/V,

4.2.3 Ammeter (ZtZit)

Standard class specified in the national standard or more sensitive class. Total external resistance including
ammeter and wire is less than 0.01Q.

RRERIVEEENBSRIKARMEERSH, BEERKRNBEARNNSINEN/NF 0.01Q .

4.2.4 Impedance Meter (EBFHIT)

Impedance shall be measured by a sinusoidal alternating current method (2kHz LCR meter).

B (SN ETRIBN A RZmREE (2kHz LCR),

4.3 Visual inspection  (JMIHEE)

There shall be no such defect as scratch, flaw, crack, and leakage, which may adversely affect

commercial value of the cell..

AITFRHAR ORI ERERISMRGRRE, EANRN. REE. R,

5.Performance And Test Conditions (FBjthItEaEMES21t%)
5.1 Battery Performance and Test Criteria Fyth P4 GEAN I v

F 5 | WEME Test | I FE Test Method Fr#E Standard

No. Item

5.1.1 | bevlEFeERE | AndEFe R PREEIRAE 2542°C, 0.2C [EMIE/EFam | 78 B A B N 2R KA &
(0.20) % 4.35V; 7 HLHLIALEI<<0. 02C A1k FEHLIN [E] 2/ T 6h

Standard Charge | Battery pack is charged by 0.2C constant current at | Capacity> 7mAh
2542 T until 4.35V. Then, battery cell is charged by | Charging time <6h
constant voltage until current drop to 0.02C.
5.1.2 | HOKFEHHEGE | PUEFEH: REEEE 2542°C, ICEMEEFRAEE | £ A BN 2R KA &=
(10 4.35V; 7L LI EL#<0.02C ALk 78 HLIF[B] N2/ T 2h
Maximum Battery pack is charged by 1.0C constant current at | Capacity> 7mAh
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charge current 2542 T until 4.35V. Then, battery pack is charged by | Charging time <2h
constant voltage at 4.35V until current drop to 0.02C.
5.1.3 | rAEMCEVERE | BRvHECH : BREEIEE 2542°C, 0. 2CH LA 3. 0V, | A E A [AIAS /N T 4.5h
(0.2C) FRIRIG N 5 K, WREBCR A ER B R B Discharge time =4. 5h
Standard Battery pack is discharged by 0.2Ccontinuous current
Discharge at 2522 <C until the voltage drop to 3.0V.
Repeat 5 times.
5.1.4 | PREBCEVERE | PR AR 2542°C, 1CHFAEE 3. 0V, | AR AIASNT 51 404
(10 Battery pack is discharged by 1.0Ccontinuous current | Discharge  time =51
Maximum at 2532 <C until the voltage drop to 3.0V. minutes
discharge
current
5.1.5 | HREE MBI 254+2°C, ithzedi il 0.2C 0.5C 1C | 0.2C 100%
Discharge at ) FELIAT FLAER L 3.0V, 0.5C 99%
different Current | Discharge at 0.2C 0.5C 1C till 3.0V at 2542° 1C 97.5%
516 | =il PERE LAEMBGIRE 25+2° CHijt 0.2C FEH AT EbnitE. | 1LHI 55+2°CIRJE T, 1C
Discharge at B (55+2) Crayiiil & 2 /N s SRJEFE I, | AR TR AN R /T 51 8
high THE 1C FIUI L B3 L IR 3 3. 0V 2. I AN R TE A T A N
temperature 2. 22k, , fEARIAEE 2 N, IR 2542°CHR | 1. At5542°C, 1C discharge
Ja AT MRS A time >51 minutes;
1. After standard charging, keep the Cells 2h at 554 | 2. Cells no disform, no
2°C then discharging at 1C to voltage 3.0V, recording | explosion.
the discharging time.
2. After testing, keep cells 2h at 25#2°C, then do
visual checking.
5.1.7 | fRifPERE LIAEGIRE 25+2°CHiM 0.2C TR, FFabedE, | LHE-10£2°CRE T,
Discharge  at | HLVBZEMRIRAR (-10£2°C) 16724 /NI, SRR Eith | 0.2C JiC RIS B] S B /N F
Low 0. 2C {ER B2 L% 3. 0V 180 43
temperature 2. i, 78 2542°C, FEHMBCE 2 /N, K5 | 2 780 R TE AR TE A TR
BEAT AP LA A B AEM.
1. After standard charging, keep the Cells 16h at -10 | A& k. ARELE
& 2°C ,then discharging at 0.2C to voltage 3.0V, | 1. At -10 =2°C, 0.2C
recording the discharging time. discharge  time  >180
2. After testing, keep cells 2h at 2542°C, then do | minutes;
visual checking. 2. Cells no disform, no
leakage, no smoke, no fire
& no explosion.
5.1.8 | FHLIRHFRE MRS 25+2°C, Wil 0.2C FHATShRE, £ | Bt 0.2C JAHANNT
Capability of 25+2°CTHE 28 K. #RJ5 0.2C i #] 3.0V Ak 255 434
keeping 2015°C, After standard charging, laying the battery | Discharge time=255min
electricity 28days, discharging at 0.2C to voltage 3.0V, recording
the discharging time.
519 | MG | ABTEE 2522°C, Hiith 1C 7SS, HAE 0.5h-1h, | R ELRRF2T5%
Cycle Life SRJE 1C i, i E 0.5h~1h FE N — AN . | Capacity275%
P Yt S AN T ) 78RR L FE 500 7
Constant current 1C charge to 4.35V, then constant
voltage charge to current declines to 0.02C, stay
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0.5-1h, then constant current 0.5C discharge to 3.0V,
stay 0.5-1h. Repeat above steps till 500 times.
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5.2 Safety Test % 4=illix
No. Test item Test Method Criteria
Frg | KERITH [ WARFS P itE
521 | Constant Battery cell is fully charged by standard charge process. | No leakage, No Smoke,
Humidity and . . . . .
Then, battery cell is put into chamber with constant No fire, No explosion
Temperature
test humidity(90~95%) and temperature (45+2°C) for 16hrs. | After test, battery cell
fEJR @M | Take out battery, keep it for 2~4hrs at 23+3°C and | ., discharge =
discharge by 1C to 3.0V. .
TS L 7 45°C 22 CHLRERUAANE A 90w o5wafty | SOmInUtes
e ~ . TR
zégzﬁiiifm%ﬁ 274h, HIANW: FEHRETICE R .
A K ABSE: TR
I [ AMIC T 36min
522 High Charge battery cell to full power with fast charging, put it | After test, battery cell
Temperature aside for 2h under the condition of 60 ‘C+ 2 C, and | no obvious damage, no
Test then discharge it to the cut-off voltage with fast | leakage, no pressure
e discharging. The discharge  capacity is the | release, no fire or
high-temperature discharge capacity. explosion.
SRS E AR R, #E 10min 5, HUES | Capacity =85%
—APOE A RAEI, 2R RIS R DR | Swelling rate < 5%
AT, 7E 60°C 2 CHIZ%ME FHE 2h,
R JE AP i B AL B, 2O A Ry m R | RS AR e R i
B K RAF 2 A AN KT
5%. Wik, ANtk
Ak ABIE. mili
LA B AT I 4A
A 85% .
5.2.3 Low Charge the battery cell to full power with standard | After test, battery cell
Temperature current, put it aside for 16 ~ 24h under the condition of - | no obvious damage, no
Test 20 'C £ 2 °C, and then discharge to the cut-off voltage | swelling, no leakage,
with standard current. The discharge capacity is the | No pressure release, no
IR I low-temperature discharge capacity. fire or explosion.
S DR B AU R, B 10min, SRJ5%: | Capacity =70%
O DAARVEE TS HL il L, AR HE I 4L K, 1% | Discharge time =3.5h
TR BN B FRCKS B DAPR TR 78 FE A8 P, | LSS W R4t
FE-20°C £2°CHIZAF NHEE 16~24h, R85 UARHERCH | AR IR AN E
UL, XA R NIRRT A E AR ANERLE . KR
WA B AMC T YA
HER 70%, JHCER
] AMIK T 3.5h.
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5.24

Vibration Test
PRBN ML

At temperature 25 + 2 °C, the battery cell is clamped
and placed on the workbench. Within 90min, the single
amplitude is 0.4mm in the range of 10 ~ 55 ~ 10Hz, and
vibrates with a linear sweep frequency of 1Hz / min;
Vibration test shall be conducted in three mutually
perpendicular directions of the battery, and the vibration
in each direction shall be 30min respectively.

MR 254+2°C, USSR ARIFIHE T/E G b, 7£
90min P, 10~55~10Hz [ A HHRIE 0.4mm, LA
1Hz/min FIEAERBHRS); 76 F it AR B =7
() E AT IR BN, BN D5 AR S 23 % 9 30min

After test, battery cell
no obvious damage, no
leakage, no smoke or
explosion. \oltage
should >3. 6V.

RIS, HASIMIRTE
B0 Jei. B
B F R N OK T
3.6V




DOC No: : KE-SP-055 REV.: VO1
Page 11 of 16

L ELEE 2R SPECIFICATION for Rechargeable Li-ion battery

o] FEFE S RIS

5.3 Safety requirements for batteries i jth 1] % 4= B3R

This test simulates improper battery use to avoid similar safety problems
XA A FL I FHAME 2, T8 G DL 22 4 ) e

The following tests shall be carried out in the device with forced ventilation conditions and explosion-proof measures.
Before the test, all electric cells shall be quickly charged to the cut-off voltage and put aside for 24h before the following tests

IR AEA 5 1) HE KSR S B R T 2 BN REAT, AEDNAT P A i R SR R FE e B AR I, IR E

24h J5, FET IR

NO.

b
75

Test ltem

KB 2K

Test Method
RITE

Criteria

btk

531

Heavy impact
Yl

Place the cell on the impact table and diameter 15.8mm
steel column is placed in the center of the battery, and the
longitudinal axis of the steel column is parallel to the table.
Let the 9.1kg hammer fall freely from the height of 610mm
to impact the cell, and the cell is allowed to deform

B HUSE T & &, ¥ © 15.8mm (4R B BRI
O, BRE I GNHIPAT T~F 10, 1h & 9.1kg HEHEH 610mm
FEHBE T, i, SR RAEL Y

No Fire or explosion
RS A K, A
48

53.2

Crush test
Bk

Battery cell is fully charged by standard charge process.
The battery cell is to be crushed with its longitudinal axis
parallel to the surfaces of crushing apparatus.

The surfaces are to be bought in contact with cell and the
crushing is to be continued until an applied force of 13kN is
reached. Keep 1 minute.

SRS 3 N (T G 779 <ol T 7y A o 1 1 O &= REG B/ A
BRI AN RSP T 2 [8], 3B 2 13KN, {RHEE7)

1min

No Fire or explosion

HUEGANE K ASERAE

533

Needling
B

Place the battery cell on the console and pierce the center of
the maximum surface of the battery with a stainless steel
needle with a diameter of 3mm at a speed of 20mm / S ~
40mm / s for 1min

B EARES L, HERS 3mm KLHMNE L
20mm/s~40mm/s 1 i 52 0 2 F it e R T O AL L
{RFF Imin

No Fire or explosion

HUEGANE K ASERAE

5.34

Drop Test
H HH T

Battery cell is fully charged by standard charge process.

Battery cell is free fall from a height of 1m on the wood
board (thickness 18-20mm) put on cement floor, from
X-axis. Y-axis. Z-axis positive and negative direction. Each
direction is free fall 1 time. After drop test, discharge
battery at 1C, then charge 1C, doing this charge and
discharge cycle till discharge time no less than 51 minutes.

No Fire or explosion

HUEGANE K ASERAE
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Then end this cycle test, which no more than 3 times.
KSR By Im AL E B BB S E T K
[ 1) 18-20mm JE AN -, M X, Y. Z IERTTRGS
ANT7IEYEEANTT I E SR LIk HHBRES ARG, K
GLL1C5A RIS B4 i, 285 LL 1C5A HIHLIA
BEAT AR, B E2BCENEAMKT 51min, RIATZ
IEFETBCEAEH, T AR RN AL T 3 IR

5.3.5

Thermal shock
#Hapdi
(130°C 10min)

Hang the battery cell in the temperature impact oven
(far-infrared blast oven or vacuum oven) with insulating
wire. The temperature of the impact oven rises to 130 ‘C +
2 C at the rate of 5 'C+ 2 C / min for 10min, and
observe the state of the battery cell.

KU A GRS EAA R A GRS B
HARERD o, iRz BL 5°C £2°C/min I T
#)130°C+£2°C, {REF 10min, MEHELHPIRZE

No Fire or explosion

HUEGANE K AERAE

5.3.6

Overcharge
Test

-
(3C5A4.6V)

7

Battery cell is fully charged by standard charge process.
Then, the battery is charged by 3.0C rate constant current
and voltage to 4.6V. When below situation occurred,
terminate test. 1. Battery cell failure (such as fire,
explosion), 2. Current less than 0.05CsA, plus cell
temperature decreased 10°C from max temperature.

B B DRHE R B AL R, SR L 3CBA HI 78 H
F$EE IR 4.6V, NEIE TS, S Bl PSR &k
MR, OHLE R AT K B IE ) ; @ KT 0.05C5A,
I H L ES I RS EL VR R 4 10°C

No Fire or explosion

HUGANE K A ERAE

5.3.7

Over discharge
Test
DG

At 2343°C, battery cell is discharged by 1C for 90 minutes
until OV. Check whether cell will be on fire or explosion.
Measure the IR after testing.

RS LR E e Rl SAs s BB E R, 25 L 1C5A
FEJATECHE 90min, g8 Lk FEE Dy OV WS RS e 75 4 K Bl
FE, e Je i H s P B

No Fire or explosion

HUEGANE K ASERAE

5.3.8

Short Test
JH

The battery is fully charged by standard charge process.
Then, the battery anode and cathode connect to 80+20mQ
load. Terminate the test in case below conditions: 1. Last for
4h, 2. Open circuit Voltage less than 0.1V, 3. Cell outside

center temperature is 10°C less than max temperature.

FERETRIE 25°C £2°CHIZAET, FEB AR A AT FBEAS

KT 100m Q f G2k ot T b i 42, e AR e ey E

No Fire or explosion
Battery outside center
temperature <150°C
HLS AR kL AR
YE AhFerb i i
JE<150C
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B, MFFE NIEM— AN, WL H . Oah;
@Y TP L R /N T 0.1V IsF; @AM O IR FE L
U B IR FE AT 10°C

5.4 HLitfig (7R Battery storage test

5.4.1 Battery storage Storage test, battery at 25 + 5 ‘C |1 HF & MHFFE =
A7 0.5CsA constant current. When the | 90%

voltage at the power supply terminal | 2 Hijth %5 & {# 5 £ =
reaches the limit voltage, it shall be | 75%

stored within 3 months
Storage within 12 months

AR, Hh7E 25+5°C  0.5C5A
TEE FL N o 24 7E F Y A IA 2 b
FREEE, 3/NH WAk

12 ™ H NAERE

6 Transportation and storage iz fI 776

6.1 Transportation: the battery shall be transported under the state of charge (95% of the state of charge). During
transportation, excessive vibration, impact or extrusion shall be prevented to prevent exposure to sunlight and rain water. It is
suitable for land transportation. Electricity needs to be reduced to 50% by sea and air.

ACE: L NAE TSRS M ISR B (95% s HRZS) Rzt ferh, EPjIE KRS bl sist e, Bk
FEFDEARK A, Bl ThibEs. EHEMasia D] 50%.

6.2 The battery shall be stored in a clean, dry and ventilated room with an temperature of 5 to 35 °C. It shall be protected
from contact with corrosive substances and away from fire and heat sources.

FEIM A7 B I FRRE X = A BTIRE 5 % 35°C, BRIk SRSty R Befh, B8 kUR, FE

7. Warranty {RFE#
Shenzhen Coincell Battery Co., Ltd. guarantees the battery at good condition within 12months when battery is delivered from
factory.

GRYNT AR B R it IR m] R B ) I 12 S A N IhRE R 4F

8. Product liability statement 7= F{4EH
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Shenzhen Coincell Battery Co., Ltd. DO NOT take responsibility if customer DO NOT follow the specification and below
instruction using the battery.

S b P A ST RN TH R R SER JK r AT IR 2 ) A P RS o 0 - AT $ B B AT BR A P IE RAE T  Sh 2R

WG DRI RHE R R AT BR 24 7] A S B AR AT 5T E

9  Warning precautions 45 vE &I
9.1 Avoid charging more than 4.35v, prevent overcharging the battery cell, and prohibit reverse charging of the positive
and negative electrodes; The cut-off voltage shall not be lower than 3.0V and the charging current shall not exceed 24mA,;

78 HLEE G e HURE I 4.35V, B 1R HUE S EGE T L, ZE IR IR Gl S T s OB LS RAMIE T 3.0V, R LA L 24mA;

9.2 The cell shall be stored in a dry area below 35 ‘C with SOC about 50%.
RS RN 78 HURAS IR AAAE 35 'C LA R X3

9.3 Do not heat or throw the cell into fire or water. Do not change or dissect the cell. Otherwise, it will lead to danger, such
as fire, heating, leakage to explosion;

D121 U IR BB K P oK R . AR e s S FEUEk, WK R R,

9.4 Do not short-circuit the positive (+) and negative (-) of the cell. Keep the battery away from metals and other
conductive materials. If it is not handled well, the direct contact between the positive (+) and negative (-) of the cell and
the metal and other conductive materials will lead to the short circuit of the cell (for example, if the caliper measures the
thickness, insulation treatment shall be done on the caliper or battery surface)

PN Fa 4 O IERR (F) MR (), A FELTIOZ 5 <5 o A At 5 FAARE . AR BEANIF R RS TE AR (+) A0 B8 () LA B < Je A H A
TR B i SBORSHES (CR RINE R, TR R bR i E g 1),

9.5 Do not reverse connect the positive (+) and negative (-) of the cell; )27 4% B its IE B (+) I G0 (-) ;

9.6 When the battery cell is deflated, heated, discolored or other abnormal phenomena occur during use, charging or
storage. It shall be removed from the fixture or charger immediately, and the battery cell shall be stopped from use.

USR] R AN R AR USSR AR B AN IE R B SR,  3r RI A HL B R AR R, HUOEME AR

9.7 Do not directly weld the battery cell. Excessive heat will cause deformation of the electric core components such as
insulating parts, resulting in expansion, leakage, fire and explosion of the battery.

JVEFSRR AL, E2MAESPERSHMMAGIEAT, BSOSk, Mk R,

9.8 Do not use cells damaged under transport pressure, drop, short circuit or other conditions and cells that release
electrolyte odor

DIZMEIEIs s 7 BRVE . i B A S 0 T 453 R A RS DL RORE TR H PR ARV R AR LA

10 HAh Others

Inform customers in advance of changes in specifications, materials, production process and product control system and changes
in quality and reliability data

FERURE S MPRE AP R R R SRR A, AR5 PR AN ] SRR A A T R B R SR AT E R A T

Any other items are not covered in the specification shall be agreed by both parties.

AEATARURS FBCA BRI F I, 75 207 P E -
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Discharge Capacity

100%

85%

80%

Discharge Capacity

85%

80%

1: Cycle life performance curve
A T i 1 e Hh 2 1]

Cycle Life Performance, 100% DOD

——0.5Ccharge/ 0.5C discharge

——1Ccharge/ 1C discharge
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High and low temperature discharge performance curve
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3: Rate discharge performance diagram
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Discharge Characteristics (25C)

102.0% -
101.0% -
100.0% -
99.0% -
98.0% -
97.0% -

Discharge Capacity

96.0% -

950% T T T T 1
0] 0.5 1 1.5 2 2.5

Discharge Rate (C)




