wWoUlomom o o %k 7R
SHENZHEN M&LAK INDUSTRY CO., LTD.

/A\

=l VER: Al

Ml b | HehE: VRYITTS %P 2 Gt IRES 375 5 41l Tk 5 B
FAX: 0755-27863350

TEL: 0755-27863350

DATE: 20160408

Customer/% ) :

Li-ion Polymer Battery

Specification

3 A 1 Lt 25 B

MODEL/#!S: LIR18650-2200mAh

Prepared By/Date Checked By/Date Approved By/Date
Za f/H B OZIH fit #E/H B
}%120160408
Signature/Date(%4%/H #)
Company Name(A 5] %)
Customer Approval
AL rAlls

Company Stamp(‘A 5] FJ &)




WOy oo oW ok Mk 7O ROAFE
SHENZHEN M&LAK INDUSTRY CO., LTD.

VER: Al

Mol b |tk VI 0P S ) B 375 5 4l Tk S %
TEL: 0755-27863350 FAX: 0755-27863350

DATE: 20160408

Amendment Records

CEANRGS D)
Edition Description Prepared by Approved by Date
(W A%) Gl ) (G 1D (b #E) (H #D

Al First Edition 2 1 fiX Kk 2016/4/8




wooWoE o o % kAR oA A

VER: Al
SHENZHEN M&LAK INDUSTRY CO., LTD.

Mol b | U I R A 2 2 375 B el A S B
TEL: 0755-27863350 FAX: 0755-27863350

DATE: 20160408

1 Scope GEFHTERD
This specification is applied to the reference battery in this Specification and manufactured
by SHENZHEN M&LAK INDUSTRY CO., LTD.

AR T A A v BT B BRI X % v S AT PR ) 1 3 ) RS

2 Product Specification (FZiHFEARIE
Table 1 (£ 1)

No. Item General Parameter Remark
(FF5) (TUH D (FZH) (%D
Typical Standard discharge (0.2C CsA)
1 Rated Capacity (hrfR &) 2200mAh after Standard charge
(BERE Minimum ChRMEFEHLIS 0.2CsA FRET
(N EE) H)
) Nominal Voltage 37V Mean Operation Voltage
IR HL D ‘ CEP CAEH D

Voltage at end of Discharge Cut-off Voltage

3 Discharge 2.75V 4 !
QG- S I=ENE ) s FEL A L P D
Charging Voltage

4 (e LT 4.2V

Internal resistance measured at
AC 1KHz after 50% charge
CEEE T HAZREN &N D
Internal Impedance The measure mqst uses the new

5 (B <200mQ batteries that within one week
after shipment and cycles less
than 5 times
(fsF FH H B e AN 21— 2 1 A i
W RED T 5 T LB I )

Constant Current 0.2CsA
Constant Voltage 4.2V
Standard charge 0.02 CsA cut-off Charge time : Approx 6.0h

(FrifE 7S HD (FREEH: 0.2CsA (FREE]: K2y 6 S/
FRELR . 42V
HoUbHR: 0.02 CA)

Constant current 0.2 CsA

Standard discharge end voltage2.75V
ChRAETRCHED (FREEHi: 0.2CsA

Bk 2.75V)

Constant Current 0.5CsA
Constant Voltage 4.2V
Fast charge 0.02 CsA cut-off Charge time : Approx 2.5h

(I?%JE?EEE) (Fr&Hiit: 0.5CsA (FRHRTE: K4y 2.5 A~/
FrEfi . 4.2V

HObHER: 0.02 CA)
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Continuous the table 1 (4 & 1)
No. Item General Parameter Remark
(FF) | (WHED (F RS (%D
9 Fast discharge Constant current 0.5 CsA
(PRI ) end voltage2.75V
(FPEfift: 0.5 CsA
bk HE: 2.75V)
10 Maximum Continuous | 1 CsA
Charge Current
(B KT8 FLAF 28 FLUAL)
11 Maximum Continuous | 1CsA
Discharge Current
Cl R TR AR 22 FLADD
12 Operation Temperature | Charge (FEH) : 0~45C 60+25%R.H.
Range Bare Cell
(AR BT D CHAAA R T 700 B2 Y D
Discharge (Jf(H) :-20~55C
13 Storage Temperature Range | Less than 1 year: -20~25C 60125%R.H.
R A7 P D CUNF—4F: 220~251C) at the shipment state
CHE BROIRAS IS R Y 1D
less than 3 months: -20~40°C
CUNF3AH: -20~40°C)
14 Pack Dimension Height: 69.0+ 1lmm
(B fE R (Fi%: 69.0% 1mm)
diameter: 19.0+0.5mm
(E4£:19.0+0.5mm)
Line length: 100+ 5mm
(HZEKE: 100+ 5mm)
15
Weight 25g(Approx)
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3 Performance And Test Conditions (Fayth 14 fE K R 2% 1)
3.1 Standard Test Conditions (kR 2% 14
Test should be conducted with new batteries within one week after shipment from our factory and
the cells shall not be cycled more than five times before the test. Unless otherwise specified, test and
measurement shall be done under temperature of 20 =5C and relative humidity of 45~85%. If it is
judged that the test results are not affected by such conditions, the tests may be conducted at
temperature 15~30°C and humidity 25~85%RH.
MR 2 s F I RS E G — AN R AR e, HoREHT I Tk BA E R FR OB ER o B4R 1l
B, BN STEREE 204+5°C, MHXTRSE 45~85% 46 1F FiltAT. WA %@ lite A% Fid %
sz, AT DUEIREE 15~30°C, AHXHESE 25~85%RH 2% 14 N kAT .
3.2 Measuring Instrument or Apparatus Il & #% . & % 4%)
3.2.1 Dimension Measuring Instrument (il & 28 F)
The dimension measurement shall be implemented by instruments with equal or more
precision scale of 0.01mm.
OS5 B RS BE SR N AT 0.01 mm .
3.2.2 Voltmeter (fR4Fit)
Standard class specified in the national standard or more sensitive class having inner
impedance more than 10k Q /V
iz TR X b v i AR S5 0 IR P R BB B v i), 0 m B I Y BN 2/ T 10k Q@ Vs
3.2.3 Ammeter (‘Z#£5it)
Standard class specified in the national standard or more sensitive class. Total external
resistance including ammeter and wire is less than 0.01 Q.
iz HE ] b i o R S5 R F R BB B v 1, 0 368 F IR R A R AE PN IR R A BE R /T 0.011
Q,
3.2.4 Impedance Meter (H[HiT)
Impedance shall be measured by a sinusoidal alternating current method(1kHz LCR meter).
P BEL I A5 B N N AZ B T2 (1kHz LCRD.
3.3 Standard Charge\Discharge (b 78 il i)
3.3.1 Standard Charge : Test procedure and its criteria are referred as follows:
P e s R S AR T
0.2CsA =440mA
Charging shall consist of charging at a 0.2CsA constant current rate until the cell reaches
4.2V. The cell shall then be charged at constant voltage of 4.2 volts while tapering the charge
current. Charging shall be terminated when the charging current has tapered to 0.02 CsA .
Charge time : Approx 6h, The cell shall demonstrate no permanent degradation when charged
between 0 °C and 45 °C.
Hh s 0.2CsA THIR T 2 4.2V, 2478 B HL LB RN 1 BL 4.2V 18 78 28 F iRt/ 21 0.02 CsA,
T K1 6 AN/ o 7E 0°C—45°C PN 78 HL IR B R AR 3
3.3.2 Standard Discharge (hrifEJiCH)
0.2CsA =440mA
Cells shall be discharged at a constant current of 0.2 CsA to 2.75 volts
Rt L 0.2 CsA THIL L 2 2.75V
3.3.3 If no otherwise specified, the rest time between Chare and Discharge amount to 30min.
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3.4 Appearance (431D
There shall be no such defect as flaw, crack, rust, leakage, which may adversely affect commercial
value of battery.
AR A R B {53 B, IRTRE R T I E ISR AT .
3.5 Initial Performance Test (K441 GEME)

Table 2 (& 2)
Item Test Method and Condition Requirements
(THED CIRATT v B A1) (EKO
(1) Open-Circuit The open-circuit voltage shall be measured
Voltage within 24 hours after standard charge. =4.0V
G 2i=VE) (PRUEFEHL S 24 /BTN E T3 D

Internal resistance measured at AC 1KHz after

2) Internal impedance
@ P 50% charge. <200m O

v’ VA
(B C7 AR T WL AC 1KHz F i)
The capacity on 0.2CsA discharge till the voltage
(3) Minimal Rated tapered to 2.75V shall be measured after rested | Discharge Capacity
Capacity for 30min then finish standard charge. CRCHLZ )
GRANBUERR) | (g5, 408 30min, W 02C % 2.75v | = 2200mAh

L IS TR R R )

3.6 Temperature Dependence of discharge capacity (i FL iR 45 )
Cells shall be charged per 3.3.1 and discharged @0.2 CsA to2.75 volts. Except to be discharged
at temperatures per Table 3. Cells shall be stored for 3 hours at the test temperature prior to

discharging and then shall be discharged at the test temperature. The capacity of a cell at each
temperature shall be compared to the capacity achieved at 23 °C and the percentage shall be
calculated. Each cell shall meet or exceed the requirements of Table 3.

Hld% 3.3.1 MUE AW . %3R3 MR P, F A AR AR B IR i E 3 AN R —
AN R R A B N AN N TR B K
Table 3 (& 3)

Discharge Temperature 0C 23°C

-10C 60°C
CBCRIEED

Discharge Capacity (0.2 CsA)

‘ 50% 80% 100% 75%
(R HL 25 52/0.2 CsA) ° 0 A
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3.7 Cycle Life and Leakage-Proof (fif¥f 75 iy M IRt i 56D
Table 4 (& 4)

No. Item Criteria Test Conditions
(FF5) CIRED; (Bt (2D
Carry out 300cycle
Charging/Discharging in the below condition.
@ Charge: Standard Charge, per 3.3.1
@ Discharge:0.2 CsA t02.75V
Cycle Life Higher than 70% of the | @ Rest Time between charge/discharge:30min.
, Initial Capacities of the | 4 Temperature:20+5°C
1 (¥ 75 i) . o
(0.5 C5A) ‘ Cells ﬂﬁ% 300 X
(WHURA R 70%) | SR LL R %14
o7l befETE A, % 3.3.1 M
@ JiTH:0.2 CsA JHE 2.75V
@ 5 & :10min.
& i E:20+5°C
After full charge with standard charge, store at
No leakage
5 Leakage-Proof (visual inspection) 50+3°C, 50+10%RH for 1 month.
IRt AR ELID PRAETE HLAR AT 7895 LS AR IR 50+3°C,
' JBSE 50+ 10%RH FifE—"MH

Table 5 (% 5)

4. Mechanical characteristics and Safety Test (£l R HUBRERFE)

(Mechanical characteristics)

No. Items Test Method and Condition Criteria
(7 9) (IHED G 7 7 e 2648 (hiifE)
After standard charging, fixed the cell to vibration
table and subjected to vibration cycling that the
frequency is to be varied at the rate of 1Hz per minute | No leakage
L between 10Hz an 55Hz, the excursion of the vibration | TGl
Vibration Test | . . .
1 SRR is 1.6@. The cell shall be vibrated for 30 minutes | No fire
per axis of XYZ axes. A K
WhniE R e RS EEERSI & B, XL Y. Z
=TT IRS) 30 gt IRIE 1Lemm, RSNMFEN
10Hz~55Hz, #7784k 1Hz,
The cell is to be dropped from a height of 1 meter | No explosion,
) Drop Test twice onto concrete ground. No fire, no leakage.
PR P FRAE 78 FRUS ) FRES N 1 OK s Bk VR R B T 2 | RRE. oK .
K Joitt Y




fﬂgﬁalf

w9l

[NV R O S S A
SHENZHEN M&LAK INDUSTRY CO., LTD.

Gl

VER: Al

ks TRYITTR 2 XV S 4TE) R 375 5 il Tolk e 5 #%
TEL: 0755-27863350

FAX: 0755-27863350

DATE: 20160408

Table 6 (X 6) (Safety Test)
Battery .
Item Conditi Test Method Requirements
ondition
(IUED : : QLN WIRE) (ERO
R ESR) Y
Crush between two flat plates. Applied force is .
Fresh, ) No explosion,
Crush Fullv chareed about 13kN(1.72Mpa) for 30min. No fi
. ully charge NN NN o fire
R | o CHUMB B PP T AR, BB I3KN | ) e
" (1.72Mpa) HITEH 71, HFFELARRR 30 4341
) ) No explosion,
Each test sample battery, in turn, is to be short- No fi
o fire
circuited by connecting the (+) and (-) terminals
. . . : The Temperature
Short of the battery with a Cu wire having a maximum
o Fresh, ] of the surface of
Circuit Fully chareed resistance load of 0.1 Q .Tests are to be conducted the Cell L
_ ully charge e Cells are lower
CH e (T E}é " %ﬁgEE]ﬁj) at room temperature(20+2C ). than 150°C
i T R . . N . . an
20C) (FEH LN 40 20 £ 2 CAR URAE RN i L (AR T
FIRY I 7AW 0 24 T2 2 R R AR P vt A1 P8 6 i -- : -
LB 3 AL 0.10) L Y
RAET 150°C)
. . No explosion,
Each test sample battery, in turn, is to be short- No fi
o fire
circuited by connecting the (+) and (-) terminals
. . . . The Temperature
Short of the battery with a Cu wire having a maximum
L Fresh, . of the surface of
Circuit Fullv chareed resistance load of 0.1 Q .Tests are to be conducted the Cell )
_ charge e Cells are lower
R e ( ?E{;ﬁ Eg El’ﬁ‘ﬁgEEHﬁ) at temperature(20+2C ). than 150°C v
i )T FE . . N . . an
60°C) (FEH LN 49 20 £ 2 CAR URAE RN i L R T
FIRY I 7R 0 24 T2 2 RS SR AR P Vs A1 P8 6 i -- 3 5 L
2 5 L AN 0.1 Q) e
R IR fi&T 150°C)
A 56mm diameter bar is inlayed into the bottom
of a 10kg weight. And the weight is to be
I . Fresh, dropped from a height of Im onto a sample No explosion,
mpac
(b pr R Fully charged battery and then the bar will be across the center No fire
T S " L2 =1 >
. (FETHHL A HT ) | of the sample. (FH—2% EL42 N 56mm F R | (TS K TCHEIE)
B g, K — 10Kg B4R Tm 17
JEHE HVE P AE R O ED
Forced Fresh, . No explosion,
Disch Fully chareed Discharge at a current of 1 CsA for 2.5h. No fi
ischarge ully charge s o fire
s " ‘ (LA 1CmA HJHLIRUECR 2.5 /D
CGERGRIE) | Gelli s i) " (ALK TEARIE)
Nail Prick through the sample battery with a nail i
o Fresh, ] ) ) No explosion,
Pricking Fully chareed having a diameter of 3mm and remain 2h. No fi
X ully charge J . o fire
CEF 355D - : (HEARJy 3mm AT 7 1) 7 f b JF IR 55 2
Y GemreEbie | (ALK TCHRIE)
(3mm) (NANIP)
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5. PRIIRCETRL

5. Handling of Cells  C EEBERAEVE R FH D

5.1 Prohibition short circuit (%11 HLthH7 #% )
Never make short circuit cell. It generates very high current which causes heating of the cells
and may cause electrolyte leakage, gassing or explosion that are very dangerous.
The LIP 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 PRV % o L 2 7 AR AR o P FRLJAE T A7 P b R A DA R FELREOME RS, 7 AR B AR R SR
W SERIT . W A AR TIR A 5 RS, AMBRLER 2 S EUR A E i it

5.2Prohibition of disassembly  (ZE1EH5E1)
1) Never disassemble the cells
The disassembling may generate internal short circuit in the cell, which may cause
gassing, firing, explosion, or other problems.
2) Electrolyte is harmful
LIP battery should not have liquid from electrolyte flowing, but in case the electrolyte
come into contact with the skin, or eyes, physicians shall flush the electrolyte immediately
with fresh water and medical advice is to be sought.
1. ANEIRE R
PrEl st 2 A A T N PR, Sl K. BIE. A HAUREE B .
2. WA FR
T3 BAARRHG B R bR . ENHRS, N SZ BRI K e LA SR B = 4

5.3 Prohibition of dumping of cells into fire (ANE:4t st 5] Tk HF D
Never incinerate nor dispose the cells in fire. These may cause explosion of the cells, which is
very dangerous and is prohibited.
ANEAE R, SIS B R RE, XMRER, AR,
5.4 Prohibition of cells immersion into liquid such as water (21132 Hit)
The cells shall never be soaked with liquids such as water, seawater, drinks such as soft
drinks, juices, coffee or others.
HAEE R IRIAE R A, BRIEKS K, SARRDREYORE, SRt omE e e Ok
5.5 Prohibition of use of damaged cells (2% 111 F #5315 ft L it )

The cells might be damaged during shipping by shock. If any abnormal features of the
cells are found such as damages in a plastic envelop of the cell, deformation of the cell
package, smelling of an electrolyte, an electrolyte leakage and others, the cells shall never be
used any more.

The Cells with a smell of the electrolyte or a leakage shall be placed away from fire to
avoid firing or explosion.

o b ST Ok e L AR DA by T s T2 537 e B ATa = = 2 A i 1 = S AV Pl el o == tol b £ e R L T S N1 PO B == 3 s ol A —2=
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6. Period of Warranty (£ #1)
The period of warranty is a year from the date of shipment. MLK guarantees to give a replacement
in case of cells with defects proven due to manufacturing process instead of the customer abuse and

misuse.

F YU ) R 5 S0 ANt B 2 AR ER D — 4, 5 U P L ) R o e A o i R R R T AN =& T P
W SRR IE R, A w9 46 fie

7. Storing the Batteries (B #EH)

The batteries should be stored at room temperature, charged to about 30% to 50% of capacity.
We recommend that batteries be charged about once per half a year to prevent over discharge.

HI RS 7R 3 IR AR, AR R 30% 2 50% M HLE . Wi [AifE, @IEREFE R — R LLp;
1E F B TR

8. Other The Chemical Reaction (B HK4LZFE KRN )

Because batteries utilize a chemical reaction, battery performance will deteriorate over time even
if stored for a long period of time without being used. In addition, if the various usage conditions such
as charge, discharge, ambient temperature, etc. are not maintained within the specified ranges the
life expectancy of the battery may be shortened or the device in which the battery is used may be
damaged by electrolyte leakage. If the batteries cannot maintain a charge for long periods of time,
even when they are charged correctly, this may indicate it is time to change the battery.

FH T FL R R A 2 S R P S B, A T 1) 10 184 e s ) 1 e 2 PR, RIS A7 AR A — Bt (]
AV o W S8 A anse vy 80 Fe A A BRI PR B8 B2 S5 5 TR ANE AR s A VG L Y, 2 i J v it
W A, B = AR IR S B0 AR . ORI WA RE TS, B SR s VR IE W, XA
TR T .

9.Note: (%)
Any other items which are not covered in this specification shall be agreed by both parties.

AU I A5 AL A5 3N XU i R 2
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