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1 Preface Bl S
This specification describes the type and size, performance, technical characteristics, warning and
caution of the lithium ion rechargeable cell. The specification only applies to QB18650-2000 cell
supplied by PIOTR WANG POWER TRADING CO.,LTD

AFRUERGER T AR & 7 S AN RS RebE s BORZER Sk B, AhRifEid H T SR T Rg
TR S AR A= E AR QB18650-2000 4H 251 Hiith.
2  Description and model B3 B R 85
Description: Cylindrical Li-ion rechargeable cell
[ A B - RS
Model: QB18650-2000mAh
A5 QB8650-2000mAh

3 Cell specification H kAt

ITEM SPECIFICATION
| ek
Normal capacity

brFR A = 2000mAh(0.2C)

Minimum capacity 1900mAh (0.2C)
) (Discharge the cell from 4.2V to 2.75V by 0.2C current)

N E (FESEL 0.2C M 4.2V U 2 2.75V)

Normal voltage

B L 3.V
Charge end voltage
28 TR 4.2+0.05V
Discharge cut-off voltage
B2 L 2.75+0.05 V
Standard charge and discharge current
NG RV 0.5C (1000mA)
Max charge current 0<TS1000C:.0'2C
k7 HL 7 10<T=<20°C: 0.5C
20<T=45°C: 1C
Charging Current ) .
25 HL I il Standard charge: 180mins
Max continuous discharge current '32.;1;8:8 1150:‘
=N S Gl \ :

20<T<60°C: 20A (25+3°C), after 300 cycles capacity=80%

Max pulse discharge current (<1sec)

SN LG 30A (25£3°C)
'”tema'Pgeﬁg'Stance <20 mQ (AC Impedance, 1000 Hz)
Cell dimensions Height: 65.5mm max K /%: 65. 5mm
A Diameter: 18.6mm max i K 4%: 18.6 mm
Weight: 42429 ft: 4242¢
Operating temperature Charge:0~ 45°C (eHilf: 0~457C)
A FH PR B JiE Discharge:-20~ 60°C (Ji(HLI: -20~60°C)
Storage Temperature 1 month: -20~60°C (1 HN: -20~60°C)
TP TR B 3 months: -20~45°C (3 HWN: -20~45C)

1 year: -20~20°C (1 “Fy: —20~207C)
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4 Size and Appearance R~ &AM
4.1 Cell size HIHF
Diameter (E1%): 18.6+0.3mm (max.18.9mm)
Height (/&%) :65+0.5mm (max.65.5mm)
Weight (i f): 42429
Cell physical dimension listed in Figure 1 (unit: mm).
ST R E R E 1R CRAZ: mm),

/ ®18.6 Max

65.5 Max

Figure 1/ K 1

4.2 Cell appearance HiHN4h0L
There shall be no such defects as deep scratch,crack,rust,descoloration or leakage,which may adverasely

affect the commercial value of the cell.
HV AN R T ¥, Tt s, JC BB T IRIBA UE, TEARTE,  Jesg i Wi i (E i Ho A A0 W
iU

5 Technical characteristics ¥ RE K

5.1 Cell testing conditions B PRI I 5
Unless otherwise specified, all tests stated according to following:

BRAEA R R, T MR PR B S A 2Kk
Temperature W . 25%2.5°C
Humidity range WIS« 45%~85%

5.2 Requirement of the testing equipment | &R E K
Voltage meter: The voltage tester internal resistance is > 10 KQ/V

HUR AR EESR s I I 1 R AT BELAN N T T0KQ/V
Temperature meter: The precision is <0.5°C

TSGR EESR . PRl P AR AE FEAMIR T 0.5°C

=
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5.3 Electric performance Hi{:fg

NO. ITEM TESTING METHOD CRITERION
Fes | Al H MR Z A5 5% PEREbRE
Under 25+2.5°C charge to 4.2V with constant current of 0.5C, then
Standard |charge continuously with constant voltage of 4.2V until the charged
5.3.1 charging |currentis 0.01C.
Kz | TRAE 252, 5°CEREE T, LLO.SC (1 L fE I 78 FE 2 AR FELS L R 4.2 V
Ja, ¥ONfEH 42V s, BRABHERDT 0.01C I, fFilFH.
Standard |Under 25+2.5°C discharge at 0.5C constant current down to 2.75V.
5.3.2 | discharge |45t 25+2.5°CHEET, LL0.5C M FLIRME IR 22 A rLU HL s 2.75
PRAETRE |V,
Rated Under 25+2.5°C, It means the capacity value of being discharged by
533 capacit 5-hours rate to end voltage 2.75 V, which is signed Cap, the unit is mAh. >1900mAh
S| e, | TR 25ESCEREET, Bl S M A HUB B AR 2.75 V M A, =1900m
; DA Cap #7R, A7 K22 E N (mAh).
Discharge capacity/Nominal
Under 25+2.5°C, after 0.5C standard charge rest for 10min and then capacity*100%
discharge at 0.5C, 1C, 3C, 5C to the discharge cut-off voltage 2.75 N R e Bk o
Discharge |respectively. Charge/discharge cycle can be conducted for 3 times before JCRA b B 2 6 100%
534 | capacity |meetingthe Standards 0.5C2100%
foepioy | TRTE 2552, 5CHER, LL0.5C s it A )s, B8 10 204, 1C297%
JHIEL 0.5C 1€y 3C. 5C f iU a2 2,75V, Mk =ik, =9Ik 3C295%
K FbRUE, BRI ARETE SR
BB, RIE BIARHE R 5C90%
Discharge capacity/25°C
Under 25+2.5°C after 0.5C standard ch t for 30min th t th discharge capacity™1007%
nder 25+2. after 0.5C standard charge rest for 30min then set the , B RS FR A Bk ] 0000
temperature to the test value. Keep the cell stay the test temperature JE A bR B4 100%
Lempfra_ni're 16~24h then discharge at 0.2C to the discharge cut-off voltage 2.75V. -10°C 260%
3.3.5 C?grﬁ;%gs JEA(E 2552, 5 CHRBE R, L 0.5C f5 2 b 28 LIS, 76 30min 2 P 0°C 280%
e U FE T/ B A ML o ARl B N H . 16-24H )5, 1 0.2C T8 =P
2275V, 25°C 2100%
55°C 2100%
Under 25+2.5°C check the initial condition and initial capactiy of battery. Residual
Store for 28 days after standard charge, check the final condition of capacitv=Nominal
battery. Then discharge at 0.5C to the discharge cut-off voltage 2.75V, P y._ *QEO
Charge |check the residual capacity of battery. Test the capacity recovery of s c;apamt)i 25/05'
retention | battery at 0.5C/0.5C. Charge/discharge cycle can be done 3 times before | FIARA R ZHrFRAE*85%
5.3.6 B AR meeting the standards.
= C IR SIS B b 2188 e 2 FT 2T 6D 2% B Hh Ay . .
T#ﬁé -TFBE 25i25 ‘CHJ’R‘F’ {D-ls‘ﬂEEEE/&%DJH’H(/‘D*D%B;ZH‘G'E: EE/HEA*/T{&?E Recovery CapaCItyZNomlnaI
DB TR R AR 0.5C/0.5C M IR A B, AR =00 | I e AR ACE*90%
U POR EbRE, BIARIbRAETEK .
Under 25+2.5°C charge the battery at 0.5C, rest for 10min, discharge at
20A down to cut-off voltage. After discharging rest 10min, then do charge
Cycle life |and discharge cycle more than 300 times. Capacity retention 280%
33T | pepRgsay |HRTE 25£2.5°CHEET, LL0.SC Atz 5, A 10 4080, 1 1.3A R >80%
R R, BORSTREHEE 10 408, FREAT N R A
e, JELEIAT IR 300 K.
Under 25+2.5°C,charge to the voltage of 3.80+0.02V,before the discharge time of 0.2C
storage,measured the initial condition and initial capacity of battery. Store 0.2C T H i Il ’
for 3 months,6 months,12 months at room temperature,measured the final :
Storage condition of battery.Then conduct 0.5C/0.2C cylce for 3 times to record -
338 | opemae | the discharge time of the battery fE7E 2542.5CFREE T, &Lt ] 3 months (H) =4.5h

U7, HITBFTH A 3.8040.02V Ji, WU HLIBAF A AT AR,

S ERAEAE 3 Ay 6 A 12 HJa, Bl msLREs, KRG
0.5C/0.2C FEFR 3 3057 i ith 1) s rL st ]

6 months (J§) =4.25h

12 months (H) =4.0h
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5.4 Mechanical characteristics

NO. ITEM TESTING METHOD CRITERION
Jrs | ke AT 5 05 1% PERERRIE
Stgndard charge.Then let it self fall off fr.om a height of 1m(the !owest Exterior a ‘
height)to a smooth hardwood with the thick of 20mm.The drop is 10T appearance apparen
implemented totally for 3 times.Discharge at 1C to the cut-off staln,leakage,.somke and
Drop voltage,then test the discharge time of the battery. Hi it brifE 78 Hi J, il L g{g{g?%o o R, E
4l pror | SVBIRVIRARA, KRR S R RS 4 1.0m (1 m; e
8 XYZ IE5UNA FIZEE S 20mm SR L, Baksesmi | o Se
%Eﬁnﬂﬂﬁ%%%%& AIFLLIC RS 275V, RN | SRR AT § Lmin.
Standard charge.Install battery on the vibration table,adjust the
equipment according to the following vibration and amplitude
frequency.From X,Y,Z three directions in 10Hz~55Hz sweep Exterior appearance apparent
vibration to sweep for 30mins with the sweep frequency speed rate at stain,leakage,somke and
loct/min: Vibration frequency :10Hz~30Hz(single amplitude) exposion.
Vibration | Displacement amplitude(single):0.38mm\Amplitude frequency:30Hz~ | HiyhJCHH B 4i4%, Tk, E
5.4.2 Y3 55Hz(single amplitude)\Displacement amplitude(single):0.19mm  Hi R RE
WhrAER S, b2 E RS G 1 b, 4% T IIHRB AR Cell voltage no less than
HIRIE R34y 5206 % 4% . XUY,Z = A7 1A EAEANJ7 1A B AN 10HZz~ nominal voltage.
55Hz 41455 3) 30mins, FAMUESE Loct/min:iRBHI%: 10Hz~ FE It L s AMIS T FroPR F s
30Hz. IS (Bl = 0.38mm\RIFAIZR: 30Hz~55Hz, {7
MEAE CHRfE) @ 0.19mm
5.5 Environmental characteristics P18 .M R
NO. ITEM TESTING METHOD CRITERION
Jrs | R H e R RS PERESRIUE
Standard charge.P ut the battery into a 75+2°C for 48h,then put it into Exterior appearance apparent
Heat cycle | a-20°C for 6h,and then store it for 24h at room temperature.Observe stain,leakage,somke and
5.5.1 | properties | the variation of the battery's appearance. bR 78 HEL G, 7EIA IR exposion.
WREEARER | BN 7522 CIOAPE FIFBRICE 48h, SRR TE-20C A0 FoFRice | IR RHiD, i, H
6h, 5 75 SR A IF T IR CE: 24h, WS LTS LA HA A
Exterior appearance apparent
Standard charge.Put the battery into a 40+5°C and 95%RH chamber stain,leakage,somke and
Static for 168.h,t.hen get it out and store it for 2h at room t.emperature.Observe o eEPl(PSSiFOH‘ S
550 humidity the variation of the ba‘tterzl'\s appearance and‘ then\dlscharge at 1C t9 EEY@?BSH A, /ﬁi w, B
ey the cut—offzc?ltagefﬁﬁﬁﬁﬁ@?ﬁ IV @?YE&E?}J 40+5°C, *H)?C‘J‘YEE*: iﬂnﬁi%ﬁfo Discharge
S A9 95% IR IR IFE AR, A 48h, U HUbHA S 2h,LL 1C Ji(Hi%E | time no less than 36mins.
2.75V. L 1C TR IR ANV T
36min.
| L REE ] | psDH-014 | frA | an | wl | e




5.6 Safety characteristics %41t f&

NO. ITEM TESTING METHOD CRITERION
FFa | Rimie WA 55 PERERRIE
The cell is discharged following the standard discharge method. Apply No flame. No fire. No
Overcharge
561 tost a SX p\ﬁoweg §1{pply a{ld a 1C :harge cgrent for 3.:5t}1rs. o e explode )
S —— R AR AE SO R UBE i E, SR 1C R 5V RIS EREIE | BRI, ARk, AN
' FoHL 3.5 /NS 4
The cell is charged following the standard charge method. After
charging the cell is put in the oven. And then the oven temperature will
be ramped at 5°C per minute to 130°C and held at 130°C.  When the When the temperat fth
temperature of the cell reach 130°C, the cell is maintained in the 130°C . pera° ure of the
130 Chot | oven for a maximum of 60 minutes or until a fire or explosion is cellis 130°C.
oven test | obtained, whichever comes first. Record the time that the cell Cell mu.st not ﬁ.re or explode
5.6.2 130°C#4f | temperature reaches 130°C and the time when a fire or explosion - n ‘60 rr{lnutes .
. Ui‘i‘é\ S %ui%\?ﬁi/ﬂ%ﬁﬁii 130°CJii
‘ LS R AT A AL P AR, S | 10 60 PRI, AR
Fz 5°C/min FHRF] 130°C, 245 MR LIS B 130°CHY, s AHRAE
A 130 CIAEE M EORFF 60 73t v KB 1k Al sl
L EETT 42 130°C ke B 31 U K s A I 1]
After charging a cell following the standard charge method, the cell
shall be crushed between two flat surfaces. The direction of the
crushing force shall be vertical to axis of the cylinder. The crushing
force is to be applied by a hydraulic ram with a 32mm diameter piston. No flame. No fire. No
Crush test | Crushing force is approximately 13 KN. Once the maximum pressure L explode
5.6.3 B | has been obtained it is to be released. GANVEB AR A
L e 78 P A L JBCLE A T 1 22 T AT 5 el K
W, Hs ) e 250 N A Ll ) T L ), TR T L.
KHI 32 mm BEARHIMEIGZE, BRI 13 KN, —HiEHHEX
I e, BUREBUE ) .
Cell shall first be charged according to standard charge method, then
the battery cell was placed on a flat surface so that the longitudinal
Tmpact test axis of the l?attery cell s.hall be parallel with it. No flame. No fire. No
e A 7.9mm d{ameFer bar is to be placed across the center of the sample. explode
3.6.4 E%{*ﬁ{)\ A.9.1kg weight is to be dropped from a height of 61cm on the sample. | HHANE M. AfE k. AN
i Fl R 76 P75 s FE L, PO T A 5 ML U AT i
(PR K EAER ©7.9mm FIRREERE S Pty iEE A 9.1kg 1
PO\ 610mm )i v 21 526 B b
6 Handlingof Cells (it /ED: BEHEIH)

Prohibition short circuit (Z£1F HHBAT %)

Never marke short circuit cell.It generates very high current which causes heating of the cells and may cause

electrolyte leakage are very dangerous.The lithium ion 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. An appropriate

circuitry with PCM shall be employed to protect accidental short circuit of the battery pack.

G P R I o LI 2 AR AR e ) LU T 1 T e R DA S AR RO, 7 AR U IR R SR R
BT IERLAE T MR AR A D) s, AMIRLER 2 S BUR A T Hith e ] — N = R PR g v T LAAE
AL IS R 3 i it

7 Noticefor Designing Battery Pack (Hitigh5% &t vE R I0)

7.1 Pack toughness (4h5¢ )5
Battery pack should have sufficient styength and the lithium ion cell inside should be protected from

mechanical shocks.

HL A58 N A AT R IO USRI i e S LB A o
7.2 Cell fixing CHLt [ 52 )

| i L] |
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The lithium ion cell should be fixed to the battery pack by its large surface area.
No cell movement in the battery pack should be allowed.

FL It s KT AR B0 — T N [ e AEA N e b, 22 n I AN REA RA B o

7.3 Inside design (Ah5eH BT

No sharp edge components should be insides the pack containing the lithium ion cell.

b7 N 2 L L R AL AN AT A B o

7.4 Tab connection (F} &)

Spot welding is recommended for lithium ion tab connection method.

Battery pack should be designed that shear force are not applied to the lithium ion tabs.

If apply manual solder met hod to connect tab with PCM.below notice is very important to ensure battery
performance:

The solder iron should be temperature controlled and ESD safe;

Soldering temperature should not exceed 350°C;

Soldering time should not be longer than 3s;

Soldering times should not exceed 5 times ,Keep battery tab cold down before next time soldrictlyg ;

Directly heat cell body is strictly prohibited ,Battery may damaged by heat above approx.100°C.

VA UL T 18 b e BV N 25 AR AR A2 A0

LUE SR IS 3o T N TN UG = 0 1 2 R o4 | B e

FE I B it B2 06 2RI 45 AT By i v 5

FRER IR Bk R AN e B 350°C

PRI [ ANRER IS 3 PP,

UG 5 I, R v B E A BEHEAT T~ — 0545

PEARE IR R, T 100°C SR .

7.5 For mishaps (£l X} R AMRAE)

Battery pack should be designed not to generate heat even when leakage occurs due to mishaps.

1) Isolate PCM (Protection Circuit Module) form leaked electrolyte as perfectly as perfectly as possible.
2) Avoid narrow spacing between bare circuit patterns with different voltage.(Including around connector)
3) Lithium ion battery should not have liquid from electrolyte ,but in case if leaked electrolyte as possible touch
bare circuit patterns ,higher potential terminal material may dissolve and precipitate at the lower potential
terminal ,and may cause short circuit ,The design of the PCM must have this covered.

KA, A 5E vt B 2 B RIAE £ H ARV AN ke

1) JREAO IR HLEK 51505 1) F AR R R 25 T
2) AEANTR] R HS A 0 T 36 s /) ) B AR i P B — B 5 4 Sk PO A
3) BN AT K H HUARIR A, B — B RS 1 i SRR B LK,y A TR T R
SRR JE DT B A e 1, TR U o DRIP BRI BT S T R R 2
8 Noticefor Assembling Battery Pack (Ht i3 Hi: 2 HI0)

Shocks ,high temperature ,or contacts of sharp edge components should not be allowed in battery pack
assembling process.

EH RO RE AN e vrdiE . iR e A AR B Ay o
9 Others (HE)
9.1 Cell connection (HLhIER:)

1) Direct soldering of wire leads or devices to the cell is strictly prohibited.
2) Lead tabs with pre-soldering may cause damage of components ,such as separator and insulator .by heat

generation.

| Hks s | psDHO14 | mA | Aan | IS | sio




1) AR R T 4 e 4 2 it L
2) WP AESRE G| B BT RAZSE s B b, B it R, 7 AR AR A P T ) o A R 4
(LSZ P
9.2 Prevention of short circuit within a battery pack ( Fith P 3 [ %5 4 77 )
Enough insulation layers between wiring and the cells shall be used to maintain extra safety protection.

The battery pack shall be structured with no short circuit within the battery pack ,which may cause generation of
smoke or firing.
FEHIBAN 5 | B2 0] NAZ AT R B A8 2% 2 T T 22 A ORdr o PRI R 60 2B ) S I8 AT 3 SSUER AR K PR TR 15 100 o
9.3 Prohibition of disassembly (4% 1-4FE1)
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

Lithium ion battery should not have liquid from electrolyte flowing ,but in case the electrolyte come into
contace with the skin ,or eyes ,physicians shall slush the electrolyte immediately with fresh water and medical
advice is to be sought.
1) ANZREI .

PRET R A E R A TR R, SRR K BRAE L A FH R R

2) HURBRAER.
9.4 Prohibition of dumping of cells into fire (ANEHFLHABIE] K H)

Never incinerate nor dispose the cells in fire .These may cause explosion of the cells ,which is very dangerous
and is prohibition.

ANEHE RIS T, R K WK AR YORE . Bt iR A ORE R

9.6 Battery cells replacement (5 4 Hijth )

The battery replacement shall be done only by either cells supplier or device supplier and never be done by
the user.

SR PRV Y E P A R R AN S ek, P AN AT B R
9.7 Prohibition of use of damaged cells (Z% 1144 #5338 1 FL )

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.

It P RELE Hh SR v AT 52 400 . AR DA S, Ol QiR sy, A s
WRIE . R IRV AE, AN P FH 3K L e b ) SR PRI 1) R T R, Tt R P 202 125 K e
7 KRN o
10 Period of Warranty ({&B#H1

The period of warranty is one year from the date of shipment . Masscore guarantees to give a replacement in
case of cells with defects proven due to manufacturing process instead of the customer abuse and misuse.

L DR BT T H38) (RS TTa6E 1 4. G SRAE Y it g ol B e A e el R P T B ) i AN 2 e
T A A A A, P T W] A SR R L

11 Soringthe Batteries (EEMHIFIFEI)

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 orevent over discharge.

HL N B = P AFIR, W IR H) 30%2E 50% M HIE . W el fififr, RS, PARTIEH
ML A .
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12 Other The Chemical Reaction (& Ifk2E & M)

Because the battery is the use of the principle of chemical reaction ,battery performance over time even if
stored for a long period of time without being used . In addition ,if the various usage conditions such as
charge ,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.

H T RV R A 2 SRR S B, T LB I 1) 0 5 F e P 4 R o BRI, RIS A7 AR A — B ) iy
AAER o A R T S A S e s O R Sl [R5 B A5 195 T ANAE R 2 A PV TR P, i R LT PR )
i, B RIS B A R . AR A A I (R AN BE T R, DI AR VR IR, S R T,

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

AN I A5 AR T h BT DS E o

=

| Hks s | psDHO14 | WA | A1 | TS [ om0




	            PIOTR WANG POWER TRADING CO.,LTD

