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1. Revision Records 2% 5 Ji& [
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2 .Scope EHTEE

This specification describes the basic performance, technical requirement, testing method ,warning and
caution of the Li-ion Polymer rechargeable battery pack, the pack defined in this documentation is an assembly

which include battery, PCM ,wire etc,

Battery safety performance is designed according to RoHS standard and {Lithium ion cells and batteries

used in portable electronic equipment-Safety requirements) GB31241-2014 compliant.

3. Initial Dimension ¥J45 R~}
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Unit $£7 (mm)
Remark #73:Date ( HHABE H 6% H AT HH
Note: Single side edge/ double side edge / soft seal / hard sealing / protection panel PCB color green / black oil / silk

screen / line layout inconsistency cannot affect the performance.

DU RS AT/ Ui S s /A s ARG AR PCB B E St/ R / 22 B0 / 2R % AT SR AN — BUAN S I VE RESY 7T

T (JBF¥)Max 18.5 W (%) Max / H(# ) Max 65.5
L (K& / H1(%1 /%) Max /
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4.Specification F= A

NO. Item Wi H Specifications K% EsK
Nominal capacity AR | 3000mAh 0.2C Discharge (0.2C i H)
41 Minimum capacity w/NEE | 2910mAh 0.2C Discharge (0.2C Ji{H.)
4.2 | Initial Impedance WILEANEE | <40mQ
4.3 Battery Weight HyhE & | Approx(%2)): 48g
Nominal voltage FRFRELE | 3.7V
4.4 | Fully charge voltage(FC)  Jliza#H & FC | 4.2V Defined in this DOC: FC = 4.2V
Fully discharge voltage(FD)i# i & FD | 2.75V Defined in this DOC: FD =2.75V
Recommended shutdown voltage
4.5 LR =2.75V
0.5C CC C( constant current ) charge to FC, then
CV(constant voltage FC)charge till charge current
4.6 | Standard charging method Ax#E7RHL A% | decline to<<0.02C
0.5C CC (fHii) FRH % FC, i CV (JHE FC) 7
L2 70 I <0.02C
0C~15C 0.2C
4.7 | Max charge current B K 78 HL HL L 15C~25C 0.5C
25°C~45C 1C
. o N -10C~15C | 0.2C
4.8 | Max discharge current  f KT8 HLI 3C—60C 3C
4.7 and 4.8 are the current corresponding to the recommended temperature for conventional use of the
battery. Destructive tests such as external short circuit at high and low temperature, internal short
4.9 circuit and thermal abuse shall be performed in accordance with requirements of 7.7/7.8/7.9.
4.7 F1 4.8 J FRLIL RIS P R FRD PR 0T I 18 P UAE, ) 95 U S A A A S 6 o v I U 7 3 T B, P9 8
e A H W 4% 7.7/7.8/7.9 BESRIAT .
4.10 | Charge cut-off voltage IR RE |/
4.11 | Discharge cut-off Voltage FUH#ILHE |/
Storage temperature -ZO:C ~60:C < | month Percentage of recovera‘pl.e capacit.y. no
4.12 1R —20°C ~45°C <3 month less t}EnE 80% of the 1nLna; capacities
-20°C~25C <1 year IKE R BEAME T VIR B E 1 80%
Constant current 0.5C charge to FC, then constant
voltage FC charge to current declines to 0.02C, rest for
10min, constant current 0.2C discharge to FD, rest for
413 Recoverable capacity s 7 10m.in.Repeat ab.ove steps 3 times, recording the
maximum capacity.
S5/ 0.5 ClHIR A2 FC, FHE/L FC AR EERH
HLL<0.02C 1 & 10 78l FH] 0.2C R 2 FD;
MAWE 10 7poh, EE UL EDER 3 0K Ids A R RN E
4.14 | Storage Humidity GRS | <75% RH
4.15 | Appearance AMWL | Without distortion and leakage — JGAZTE . HLARWEIMH X
4.16 | Before shipment voltage HITHE | 3.65V-4.1V
Temperature(i %) 23+2°C
4.17 | Standard testing condition FRAEMIXFAEE | Humidity GREED <75%RH
Atmospheric Pressure (K %) 86-106 Kpa
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Remark £E:

1. From 4.1 to 4.16, the testing condition please refer to 4.17 (standard testing condition).
MalzE 416 H, MEAEEEM 4.17 GREMKAED .

2.Operating temperature (ff %) : charging(78H#): 0°C~45°C; Discharging (iTHL) : -10°C~60C.
If the working condition is out of 4.17 , the performance will be some shift.
IR TAEMIG N 4.17 YOl PERER A — kit

3. Measuring instrument and equipment requirements il 5% % 5% % FK .

e Measure the voltage meter accuracy no less than 0.5 magnitude, resistance no less than 10KQ/V.

5 W R SR HE R B2 RIS T 0.5 4%, WBHR AN T 10KQ/V .

e Measure the current meter accuracy no less than 0.5 magnitude.

I HRL AL R ASCR A Al 2 ML AMIR T 0.5 e

¢ The instrument accuracy measuring time meter no less than +0.1%.

M52 e ) FR)ASCR HE AR 2 B AMIR 120 1%

e Measuring temperature meter accuracy no less than +0.5°C.

DN P PR AR HE BRIV AR T20.5°C

¢ Adjustable constant current source of constant current, in the process of charging or discharging, the current

changes shall be within +1%.

TSI R E AT, 7R e i U R AR T, R AR BN AEE 1 Yo T A

¢ Constant voltage source voltage is adjustable, and its voltage range is £0.5%.

PR Y ) R AT, R AR Y T D £0.5%

e Measuring instrument accuracy is not lower than 0.02 mm.

T B #ER EEAMR T 0.02mm.

e Mass tolerance of the instruments are not more than 0.1 g.

PR EE R EA ST 0.1g.

5 .General specification LR

No. Item 5t H Test Methods and Condition M3 A vE Fl 2644 Criteria FrifE

At standard testing condition, After full charge with standard

. charge, rest 10min, then discharging at 0.2C to voltage FD,
0.2C Capacity

5.1 0.2C % bk recording the discharging time. =300min( 7 #1)
FEFRAENNRIA ST, drdE R 5 W & 10 708 28 )5
0.2C MR % FD, Firic sl eh it ).
At standard testing condition, constant current 0.5C charge to
FC, then constant voltage charge to current declines to 0.02C,
rest 10min, constant current 0.2C discharge to FD, rest 10min.
Cycle Life Repeat above steps till continuously discharging capacity ‘
5.2 FIRE Higher than 80% of the Initial Capacities of the Cells. =300 times({X)

FEFFUENNR A R, 6/ 0.5 CHEM A E FC, FHEE FC
78 HL B 2 7 AR <<0.02C 4 B 10 438, - 0.2C HLIAUIK
HL % FD; X & 10 4080, H G DL FID IR H 2 2 & 21
RN 80%.
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6 .Capability to environment FFIEERE

No. Item Tl H Test Methods and Condition I 77 4 F1 5% A4 Criteria FrifE
At standard testing condition, After full charge with standard
charge, measure the discharging capacity with discharging
High/low current 0.2C till 3.0V cut off voltage at different temperature. -10°C =60%
6.1 Temperature (as compared with initial capacity). 55°C =90%
AR TERE | AEARAEI AL T, PR e, R AN R T
M 02C HRBHERE 3.0V Nt ARSI EEEN
LD
At standard testing condition, After full charge with standard
Capability of | charge, no outer loading circuit, rest the pack 7days,
6.2 keep.in'g d'ischarging at 0.2C to voltage FD, recording the discharging = 285min (4
electricity time.
L OREFRE S | ERRHENNAIA G N, PRt )n, /MR, it
HEME 7 RAREH 0.2C JHCE 2 FD,IHC BN [A] .

7. Mechanical properties and Safety Characteristic R EERR R M AR

No. Item Tl H Test Methods and Condition J /5 12 A1 2 A4 Criteria FriE
At standard testing condition,After full charge with standard
charge, fixed the cell to vibration table and subjected to
_— . . ) No leakage
vibration cycling that the frequency is to be varied at the rate R
) ) of 1Hz per minute between 10Hz an 55Hz, the excursion of ot
7.1 Vibration Test the vibration is 1.6mm. The cell shall be vibrated for 60 No fire
PRI . : Ak
minutes per axis of X, Y. Z axes. No explosion
W bR eSS RS EERS & B, WXL YL Z =4 B
7 & R B 60 4y B, FRUE Lomm, {RF RN |
10Hz~55Hz, &34 424K 1Hz.
At standard testing condition,After full charge with standard | No leakage
charge. The Battery is to be dropped from a height of 1 meter | JGitti
Free Drop onto Concrete slab. Free drop one time respectively from X. | No fire
7.2 el .. . e
H ks Y. Z positive and negative axis(six Directions). Ak
Wb 7S R 0 FEES A 10K R Bk U A VR EE E AR B AN XL | No explosion
Y. Z IESONATT RS BRI — IR ANPEAE
At standard testing condition, After standard charging,
Crush between two flat plates. Applied force is about 13 &=
0.78kN(1.72Mpa), Once the maximum force has been | No fire
73 Crush applied,the force is released. ANk
' E/ R R L bR v 7 L i, RSO AE Y ERTTT <g R AR E] . JtN | No explosion,
131+0.78kN (1.72Mpa) HIfEM /1, —H & ik 25 KAE | AEIE
I IR o
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7.4

RT
Short-Circuit
Test
iy U R %

After standard charge, the battery is to be short-circuited
with copper wire of a maximum resistance load of 80 &=
20mQ for 1 h, At temperature (20£5°C).

FREFS LG, FEHIR (20£5°C)H] 80 20mQ A4 £k 4
I FELH P IE AR 1 AN

7.5

High
Temperature
Short-Circuit

Test

e i T B

After standard charge, the battery is to be short-circuited
with copper wire of a maximum resistance load of 80 &=
20mQ for 1 h, At temperature (55£5°C).

PREFS LG, fEENR (5515°C)H 80E20mQ A4 £k 4
I FEL P IE A 1 /N

No explosion, no fire.
The temperature of
the

exterior cell
shall

not exceed 150°C.
ANENE, ANk,
L AR A
i 150°C.

casing

7.6

Impact Test
k7L SRR

The fully charged battery was placed on the impact table,
the metal rod with a diameter of 15.8 0.2 mm was placed
horizontally on the surface of the geometric center of the
battery, and a weight of 9.1 0.1 Kg was used to impact the
surface of the metal rod from a high free-fall state of 610+
25 mm.

el 7e Ja B R CE Teb il & B K EAROY 15.820.2mm
< R e R B AR i L o0 B3R T, SRAIBTE N 9.1+
0.1Kg MIEY M 610+25mm [ 4k H B AR A& o i
A <5 Jm R B R R A

No fire
AN K
No explosion,

ARRLE

7.7

External short
circuit

CINEIF IS

1.The battery should be in 20+ 5°C environment temperature
constant at 0.2C discharge exile to terminate with specified
electrical voltage of 3.0 V.

2.Charge: according to 45 C high temperature and low
temperature 10 ‘Crespectively, in the high or low temperature
environment let stand 1-4 hours, according to the charging
0.2C to 4.25 V, until the charging current is reduced to 0.05
C. Remove the battery after charging temperature let stand
for 1-2 hours.

3.External short circuit test: use an external resistor of 80 +
20mQ wire connected to the batteries extreme external short
circuit, plus or minus in the test cell can maintain 24 hours
or external temperature down to the most high temperature
rise 20%, meet the one.

LB NAE 2045 CHIAEIRZ T L 0.2C R IE R
R E LI E 3.0V,

2,78 23 % i 45 °C NG 10°C 78 H, 78 v i R IC R
i E 14 /N 4% 0.2C FEHLE 4.25V,H 3 78 HL LR
/b 2 0.05C 1E.78 L 56 B e BCHY FLit iR i B 1-2 /N .
3. AP ER AL X FH — AP AR L PH 80 £ 20mQ) S AL IE
O FRY IE 7R i A8 L A1 70 B v ) RS RE 4EHF 24
/NI B A P I E T o B i e iR B 20%, i 2 L — B
Al

No fire
Ak
No explosion

AREIE
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7.8

Internal short
circuit

PN S AL

1.The battery should be in 20+ 5°C environment temperature
constant at 0.2C discharge exile to terminate with specified
electrical voltage of 3.0 V.

2.Charge:according to 45 °C high temperature and low
temperature10°C respectively, in the high or low temperature
environment let stand 1-4 hours, according to the charging
0.2 C to 4.25 V, until the charging current is reduced to 0.05
C. Remove the battery after charging temperature let stand
for 1-2 hours.

3.Disassemble the battery and place the core of the nickel
particle in the aluminum foil bag and then put it in the
specified high temperature or low temperature box for 45
=& 5 minutes.

4 Remove batteries from the sealed packaging, batteries
voltage detection terminal and monitoring the surface
temperature of thermocouple, put the batteries in extrusion
equipment, placed the position of nickel particles on
pressure head directly.

5. Bottom surface of moving part of the press equipment is
made of Nitrile rubber of Acryl. which is put on the
10mm*10mm stainless steel shaft. Nitrile rubber bottom
surface is for cylindrical cell test. For prismatic test
Smm*5Smm(2mm thickness) Acryl is put on the Nitrile
rubber. The fixture is moved down at the speed of 0.1mm/S
monitoring the cell voltage. when voltage drop caused by
the internal short-circuit is detected, stop descent
immediately and keep pressing jig in the position for 30S
and then release the pressure. Volgtage is monitored more
than 100 times per second and if voltage is dropped more
than 50mV compare to the initial voltage, it is defined to
internal short circuit has occurred. if the pressure reaches
800N for cylindrical cell and 400N for prismatic cell,stop
descent immediately and then keep in the psition.
1AL N AE 20 4 5°C PR BEIR T BL 0.2C TR 1E U H
ZRE IR 3.0V,

2. 78 B2y il il 45 °C AMIRIR 10°C 78 H 78 e il BRI T
HEErh # E 1-4 /NI 4% 0.2C 78 H1 2 4.25V, B 2 78 H B
J/> 21 0.05C 1E. 78 HL 58 R BCHY ALl R AR L 1-2 /N
3ARME ML, ST BLRORL I LTRSS AR T, 2 R
AHURE 1) i B IR A 455 708

4K FL AR DA 00,2 o Y B e G 00 P i R B
P, 08 3 THT i 10 4 F A 4 RS TR 5 T 04 1 T B R
RIURL A7 B 6) 7R R S IE R 77 o

5. PN PRI % 1 R0 10 s S ST H TR AS IR B e 7

No fire
AN K
No explosion

AIRLE
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B, FE I 7€ £E 10mm* 10mm A ARl AT 7 f el ik
F T IR R T, 28 % HEs (R U T A M 2 1 I
2mm J& Smm*Smm 1) 5 /7, K #PL 0. 1mm/S 13 B R
., ) R S 300 g 000 L R, 224 P 40 R % 3 ol R RS R T R
B, 37 B 45 1B T R R ORI Bl AR 308 2 Ja B TRUE 0,
Fs B RIS, DL 100 70/S FRIHE 4148 R A L, 2 RS L S BE
H46 H R PR S0mV, A E 9 N AR IS O 2R o n SR [ AT
TV HLE () e 7735 31 800N B 32 1 HLE K & /735 21 400N,
11 TR IR IR

1.The battery should be in 20+ 5°C environment temperature

constant at 0.2C discharge exile to terminate with specified
electrical voltage of 3.0 V.

2.Charge:according to 45 °C high temperature and low
temperature10°C respectively, in the high or low temperature
environment let stand 1-4 hours, according to the charging
0.2C to 4.25 V, until the charging current is reduced to 0.05
C. Remove the battery after charging temperature let stand

for 1-2 hours.

No fire
3.Place the batteries in a gravity or circulating air convection
Thermal abuse 8 Y . ) £ ANEE K
7.9 . oven, oven temperature by 52 °C/min speed up to 130 = .
s H i o ) No explosion
2°C, the battery needs to be placed in this environment for
ANpENE

30 min, the termination.

1 H B AE 204 5°C PR BIRFE T LA 0.2C RO B I R
FEHEMLIEEIE 3.0V,

2.70 HL: 43 3l 44 iR 45 CAIMIRIR 10°C 78 ¥, 76 s iR s (KR
WP EE 1-4 /N 2 0.2C T8 LA 4.25V,H 378 B HLR
/0 £ 0.05C 1E. 78 B8 AE B I IR B 1-2 /M.
3K SR E AR — AN 51 I BUEEE SRR R A R, A
FERIREE DL 542°C/min 2 130+£2°C, HUIB TR 2%
BEAEEF 30min, R,

¥ Above testing of safe characteristic must be with protective equipment.(ZZ 4= P BEMIRX N AE A (RI7HE i T 3147
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8.Warnings ¥%
To prevent the possibility of the pack from leaking, heating, fire .please observe the following precautions:
Yo W 1k Bt A 5 AT e A AR R MR, A A RS K VB VR R AT T it
The soft aluminum packing foil is very easily damaged by sharp edge parts such as Ni-tabs, pins and needles .Do
not strike at pack with any sharp edge parts.
Yo HIBAH G MR Z R AR SRS B IR A 0, A b T A B A A R
Do not immerse the pack in water and seawater.
FEARNG HL T A B IR NI K B
Do not use and leave the pack near a heat source as fire or heater.
Yo ZE R I 2H A AR B EIRIR 55, T K I AR AT B
When recharging, use the battery charger specifically for that purpose.
Yo FRHLNAEE AR i AR A .
Do not reverse the positive and negative terminals.
Yo ZR AR IR GOk Y e i AL
Do not connect the pack to an electrical outlet.
AR R SR RS = R s NN E L
Do not discard the pack in fire or heat it.
Yo ZEIR R A Z N KEUn R
Do not short-circuit the pack by directly connecting the positive and negative terminal with metal object such as
wire.
Yo 2RI &R Bk I ALA I IE ORI AT R R R
Do not transport and store the battery together with metal objects such as necklaces, hairpins etc.
Yo bR HmA S SERIA . WIS RIS e AT .
Do not strike or throw the pack.
Yo &5k B, R H A 5 A
Do not directly solder the pack or battery and pierce the battery with a nail or other sharp object.
Yo b EREE R A S ER RS, FE R AT 7B e R AR A o A S B

9. Cautions X

Do not use or leave the pack at very high temperature (for example, at strong direct sunlight or a vehicle in
extremely hot conditions).Otherwise, it can overheat or fire or its performance will be degenerate and its service
life will be decreased.

A ZE IR R T (LA BHDG N SR B B0 4 ) Al T BUBCE FELIB A &, 75 T AT 8 £ 51 k2 Fi vt i k2 K BTy
RE 2R 250 T 3 B0 L It 45 75 i YA

Do not use it in a location where static electricity is great, otherwise, the safety devices in the pack may be
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damaged, which will cause hidden trouble of safety.
AN BRI EAE SR R 95 12 37 PRI 5 A5 75 0 S AR e i AL 5 ) e R AR L A R AN R
If the pack leaks and the electrolyte get into the eyes, do not rub eyes, instead, rinse the eyes, with clean running
water, and immediately seek medical attention. Otherwise, eye injury can result.
A ISR R R A R, AR N AR T AN R N I /K P e IR, 5 S B BE e VR 7, 75 U 4475 25 MRS
If the pack takes off an odor, generates heat, becomes discolored or deformed, or in any way appear abnormal
during use, recharging or storage, immediately remove it from the device or battery charge and stop using it.
A G SR A 2 AR A S A R R, R A AR, AR T B L T R AR L AR AR S B R SRR
P M TG R ERE B R T I A
In case the pack terminals are dirt, clean the terminals with a dry cloth before use. Otherwise power failure or
charge failure may occur due to the poor connection with the instrument.
A0SR R A A A R U S IS P A 4 0, 5 U T A s PR A A R T S 1 E R A
Be aware discharged battery may cause fire or smoke, tape the terminals to insulate them.
A JRFE IR A A A b AR v, LABT Rk, B

The pack should be stored at room temperature, charged to about 40% to 60% of capacity. In case of
over-discharge, pack should be charged for one time every 3 months while storing and batteries should be

discharge and charge after being stored more than a year in order to activate it and restore energy.
AP B NS AE S IR N AFI BEFEE] 40% 3 60% I LR . DB IR R, IR 3 A BT Ik e,
AR AFIN (R L — 4, R ET —IKTe . TBCHE UGS Rt P RE
10. Notice for Design of Battery Pack HEBAM 55 T R E
10.1 Pack toughness (7721 2H)] %)
Battery pack should have sufficient strength and the cell inside should be protected from mechanical shocks.
R A1 58 I 2 AT A2 08 HO ML 8 B2 5 5 50 ri it S 32 L i
10.2 Cell fixing CH3th i il 52 D
The cell should be fixed to the battery pack by its large surface area. No cell movement in the battery pack
should be allowed.
R R KT AR (1 — T BZ B E AN 5e b, 2228 Jm B AN REA A B) .
10.3 Inside design (4b5eN BT
No sharp edge components should be insides the pack containing the cell.
Hh 7 N 2 2% R LR R A AN N AT B
10.4 Tab connection () v #%EH2)
Ultrasonic welding or spot welding is recommended for tab connection method. Battery pack should be
designed that shear force are not applied to the tabs. If apply manual solder method to connect tab with PCM,
below notice is very important to ensure battery performance:
B The solder iron should be temperature controlled and ESD safe;
B Soldering temperature should not exceed 350°C;
B Soldering time should not be longer than 3s;
B Soldering times should not exceed 5 times, Keep battery tab cold down before next time

soldering;
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M Directly heat cell body is strictly prohibited, Battery may be damaged by heat above approx.
100°C
SRS P 7 Y B AR VR A se et LA AR Fr A2 A T
USRS N AR ORI, T T A S S 00 T R rEL T PR E R L 2
W R INIRE 2 AR 45 BT By e
W RN BRI A eI 350°C
mRYRE AR 3 M
mEBREARERL 5 I fEAR T A AR A BEREAT N — IR
B UAEENMELY, ST 100 CESHFH EL.
11. Handling of Battery FEHI#/EIE R H M
11.1 .Soft Aluminum foil CE5§H KL%
Easily damaged by sharp edge parts such as pins and needles, Ni-tabs, comparing with metal-can-cased .
FAXT T BT 77 T B, 0 TEHE 2 LU BUR B SRR R4, nghaR. #RAT
ADon’t strike battery with any sharp edge parts 277 FH 428 AbJi o I .
ATrim your nail or wear glove before taking battery 8545, SHHF-E.
A Clean worktable to make sure no any sharp particle /&£ TAE &, BRI,
11.2. Sealed edge may be damaged by heat above 100°C, bend or fold sealed edge.
BHIPINIAE] 100°C LAE LUK Z iU #075 5 (6 B4 %2 40
11.3. Prohibition short circuit (%% 15 LB T )
Never make short pack circuit. It generates very high current which causes heating of the cells and may cause
electrolyte leakage, gassing or explosion that are very dangerous. The tabs may be easily short-circuited by
putting them on conductive surface. Such outer short circuit may lead to heat generation and damage of the
cell.
T G R R o R 2 AR s ) FELUAD T A PRI A A DA S R AR VR LG 5 7 2 AR B A S AR S
W AL 3 YA R AR R Sy R, AMETRL S 2 S BUR R S A5 T i
11.4.Mechanical shock (HLi# )
ACells have less mechanical endurance than metal-can-cased.
AFalling, hitting, bending, etc. may cause degradation of characteristics.
AWt bt < e 7 F R DU A E BE /DN
BRVE L MEAE . S SR BE 2 BRI S YR IR  E BE
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