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1 Scope/EHTEHE
This specification is applied to describe the related Consumer Electronics product supplied by HONG KONG TAC
only.
AR &M T A ERBERIAR OS5 T B 2 T
2 Model/BE: 18650
3 Cell specification/H8:8 7= A%
i . . m Remark
No. Items/J H Specifications/ B -
#HE
1 NOI?“;] capacity 2200mAh
IR 0.2C Standard discharge
Minimum capacity 02C it
2 o e 2150mAh
RNEE
3 Nominal voltage 370V Mean Operation Voltage
FRAR L ' R CAEHLE
Charge voltage By standard charge method
4 4.20V+0.03V o N
FEHLE by 7e BT
Delivery voltage Within 10 days fromFactory
5 N 3.70-3.95V
LT FEHTT 10 R
Standard charging method 0.5CfHRFAHE 4.2V, 42V IEHER
6 L ; 0.5CC-CV to 4.2V, 0.01C cut off .
pRifE e a7 3 ZHE 0.01C
Standard charge, charge time about
0.2C 440mA 6.5h(Ref)
7 Charge current FRUERH, B2 6.5h(fiZ5)
7o HL LR
Rapid charge, charge time about: 3h(Ref)
0.5C 1100mA . \
PRIEFSHL, W[4 3h(f2%)
Standard discharging method YN
8 RN . 0.2CD to 3.0V 0.2C [H7) £ 3.0V
FRUEH 7 5t ° R
. ) Internal resistance measured at AC 1KHz at
11 A |
9 Ce $c Eé“{frii; E‘;;adance <25mQ( % PTC) 50%S0C
- 50%SOC HLA T FIAZ Ll & v piL
10 Weight 44.8+1.0g
B
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3 Cell Specification/;= f % (continuous/&L_E3R)

No. Items/i H Specifications/Fi% Remark/# 7+
11 Maximum charge current 1C 2200mA Can not meet customr request 3.5A charge
RS et s
Maximum discharge current
12 N . 3C 6600mA
=N GEL R
. . For pulse discharge mode
Maximum pulse discharge current NN -
13 e 5C 11000mA ik b
BB KRB
T<ls
0~15°C
0.5C Charge/7¢ i 6025%R I
15~45°C Charge at a very low temperature such as blew
Operation temperature and relative 1C Charge/7t Hl 60+25%R_H. 0°C,will be get a lower capacity and reduce cycle
14 humidity range life of the battery
T PR 0.2C Discharge/if -20~0°C TGI <0°CTe AR & T I, S i i 11 %5
60+£25%R.H. fr
. . 0~60°C
3C Discharge/fi{t Hi 60L25%R I
-20~25°C
K /ﬁ: ] ’ <6 /\ - ‘/_’
0L25%R . KHFiE, <6 MHRHE—IX
15 Storage temperature and time -20~45°C <34 H
IR E e 60+25%R H.
-20~60°C
<1 A~
60-25%R H. =1 TA
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4  Cell performance test criteria/FPE AR
4.1 Appearance inspection by visual/4M¥E Bl
There shall be no such defect as rust, leakage, which may adversely affect commercial value of cell.
HIBAN LA BT 15100 RS RN I A (B R SR A7 A
4.2  Environmental test condition/#t 53535 A4
Unless otherwise specified, all test stated in this product specification are conduct at below test condition
P DR SE 4% AR SR BE SR A EAT, BRARRR IR IR E Sb .
Temperature: 25+5°C
Relative humidity:60%+25% R.H.
4.3 Cell electrical characteristics/ B fFE
No Ttems/T5i H Test method and condition/lll i 772 f 2% 14 Criteria/byfE
. . . After standard charge, the capacity shall be measured on 1C discharge
Disch ty at IC(M . . Cpe e
1 15¢ argle CC a‘;j)(a;!l %aﬁ (Min) till the voltage discharge to 3.0V >90% @ bR vH Y 2
- PR S, HOBZ 3.0V Ak, IR 1C bR
Charging and discharging battery as blew conditions
0.2CC-CV t0 4.2V, 0.01C cut off
0.2CD to 3.0V
Cycle Life Continuous charge and discharge for 300 cycles ,the capacity will be e i
2 / >809 =N
¥ F5 i measure after the 300" cycle. @A T
FEIHAE LA SR A
0.2C 7ZHLZE 4.2V, 0.2C JUHIZE 3.0V, ELLABLIEIF 300 A, £
5 300 LR N B .
The cell is to be charge in accordance with standard charge condition at
20~25°C,then storage the cell at an ambient temperature 20~25°C for
Storage performance at room 28 days. Measure the capacity after 28 days with 0.2C at 20~25°C as Retention capacity
3 g It)em crature retention capacity. Then charge and discharge with 0.2C at 20~25°C as HERFF>85%
s % AL recover capacity. Recover capacity
" ¢ s FITE 20~25°CHRHE TS HL I B 1715 20~25°CHIFR B 28 K. 28 BRI >90%
KRG, M HIAE 20~25°CHEE T 0.2C JA R A RAF IR FFA .
SRIGTEAE 20~25°CHAEE MK 0.2C R A BAENIKE A & .
The cell is to be charge in accordance with standard charge condition at
20~25°C,then storage the cell at an ambient temperature 60+2°C for 7
. days. Measure the capacity after 7 days with 0.2C at 20~25°C as Retention capacity
St fi t high =
) orage ?eeél 0;2?1111;6 athig retention capacity. Then charge and discharge with 0.2C at 20~25°C as BRRIF=T0%
. % AL recover capacity. Recover capacity
m ¢ K rE AR 20~25°ChRHE 78 FL JA i AFAE 60£2°CHIIAE T 7 K7 KA, HEKE>85%
TR M AE 20~25°CHEE R 0.2C A A B NRFF A&, RIETE
£ 20~25°CHEE MK 0.2C S A RAE N IRE 55 .
Cells shall be charged per 3.6 and discharged @0.2C to 2.5V.
Discharge temperature is according to Table 1. Cells shall be stored for
Temperature characteristic 4 hours(low .temper-ature) . or 2h(high tempera-ture) at the test Each cell shall meet or exceed
. . temperature prior to discharging and then shall be discharged at the test .
5 of discharge capacity temperature.Calculate the percentage of the capacity at each the requirements of Table 1
= vE FEF A . DENEES 1T e N
TR LRI temperature divided by the capacity at 23°C.  HLHIN % 3.6 7o HL, LA i T Eﬁﬁ%ﬁ%i‘mxd\?%
0.2C MU 2.5V, BURIREEIR 1 Fm. I8 R Al R AE 0 TR
FET AT 4 /N (R 3R 2 /N (i), 85 PR BRI EE R HEAT T
Rl AR PR AR 23°CI A B A .
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Tablel (& 1)
Discharge temperature
o -20°C -10°C 0°C 23°C 60°C
OBCRIR D
Discharge capacity(0.2C
e 1; v(020 >50% >60% >85% 100% >98%
R E/0.2C)
4.4 Mechanical characteristics/HUARAFIE
No Items/ 51 H Test method and condition/fllix /7% & 2% 1 Criteria/Fruk
The cell is to be fully charged in accordance with standard charge condition, then
drop the battery three times from a height of 1.0m onto a concrete floor. One fall
1 Free ﬁﬂl Fes} on each end surface and two falls on the cylinder, A total of four fall . No leakage, No explosion, No fire
FrngesmE | O 0T O o e \ Tl TARAE, TR
FLAZ SRR A 78 FL 2P R FL R AT Om s 2 BRVE HL B 1) — AN /K B b i
Uiy A1 %% BRTE — UK, AR BRI 200, HLBIR4IK.
After standard charging, fixed the cell is to vibration table and subjected to
vibration cycling that the frequency is to be varied at the rate of 1Hz per minute
5 Vibration test between 10Hz and 55Hz, the excursion of the vibration is 1.6mm. The cell shall be No leakage, No explosion, No fire
YR B vibrated for 30 minutes per axis of X,Y,Z axes. Toittls, JolgNE, TokEk
Y7 s S I SRR ER B & b, W XL Y Z ZANTT SRS 30 44,
PRI 1.6mm, FRENAIHA 10Hz~55Hz, HF53-80281E 1Hz.
After standard charged, the cell is to be placed between two flat plates. The plate is
3 Crush test pressed at a rate of (5+1)mm/s,until the extrusion force reaches 13.0+0.78kN. No explosion, No fire
B It RUSSTERR IR 78 5, i PE P ERBs AR ) BRAR LA(S=1)mm/s 38 % 1 BT TARNE, ARk

R ARAR T At s, ELBIHY S /1ik 3] 13.040.78kN RIAT 5 (EHF Ik .
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4.5 Safety performance/Z 2 gE
No Ttems/Ti H Test method and condition/Mll i 77 7% J 2% 14 Criteria/brifE
Each fully charged cell, stabilized at room temperature, is placed in a circulating
air-convection oven. The oven temperature is raised at a rate of 5 + 2°C/min to a
) Thermal exposure test | temperature of 130 = 2°C. The cell remains at this temperature for 30 minutes No explosion, No fire
bt i before the test is discontinued. TokNE, Toilgk
FEH R AR R IR RE AR E B IR, TECE NG IR SR R, INHIR BAS £ 2 °C/
ST 21304 2°CJH,  1E130+ 2°CHE 304 4
The fully charged cell is to be short-circuited by connecting the positive and
negative terminals of the battery with resistance load 80+20mQ.Tests are to be No explosion, No fire
conducted at room temperature about 25+5°C. When the battery temperature | The temperature of the cell
Short test drops to about 20% lower than the peak or the short-circuited time reachs 24h,the | surface not exceeded than
2 R IR (25+5°C) end of the test. 150°C
TE 2R 2109 25:£5°CHE 781 Fi RO FELL PR IE AR A A4 R BH. 80£20mQ F7 | T NE, Tk, HtER I
BOERGER, ERGRRAL At AR o 24 P T B B EL IR (1R L) 20% IR FEANERL 150°C
o BB ER I [R]IA 3 24h B, Z5ATIRES
Tests are to be conducted at temperature about 55+5°C and remain the cell 30
minutes. The fully charged cell is to be short-circuited by connecting the positive No explosion, No fire
and negative terminals of the battery with resistance load 80+20mQ. When the | The temperature of the cell
Short test battery temperature drops to about 20% lower than the peak or the short-circuited surface not exceeded than
3 RS IR (55+5°0) time reachs 24h,the end of the test. 150°C
FEZ)y 55+5°CH R F#E 30min f5, SEF0HHE B I0 IB IE G A4 | EERIE, ik, HihER
FLFH 80+20mQ) B BEHGEE K, HEHGER AL I AN AR AE RS . R T I A 150°C
P BILL IR AIRZ) 2096 I SRR [FIA 2 24h 1, S50
Forced discharge test | A discharged cell is subjected to a reverse charge at 1C for 90 min. No explosion, No fire
* SR | e, R CRBE 90 I, ALK
After standard discharge, continue to charge with a constant voltage 3C/4.6V per
5 OYer chafge‘test a cell, holding 7h. No explosion, No fire
g R TERENE, TEiE K
HUBTRECE RS, B 3C/4.6V IOTEE LR K8 L, fRFF 7 /NI
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5 Cell initial Dimensions/H:5%]45 R~

ENER G Ik - ¢~

RIREPVC - T

NO Items Units :mm
1 Diameter/E.15(D) 18.3+0.2mm
2 Height/ & i (H) 65.2+0.3mm
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6 Pack Battery specifications/ i 3i&

No. Items/T H Specifications/Hi#% Rerrzgrk
H/IE
Capacity for assembled cell
1 discharging by 0.2C > 21Ah Standard discharging method
M AL S 0.2C SRkt N % -~ Fr{EE R L 77 =X
i
Battery Voltage Delivery voltage, Within 10 days from
2 B 1 L 3.70-3.95V Factory
THEE, fEHT 10 RN
Standard Charg with 440mAh CC to4.2V
CV to4.2V,continue charging till current declineto Charge voltage:4.2V£0.03V
3 Charge condition <0.01C Charge current:0.2C
FEHLKAT FEHHE: 4.2V+0.03V
Max Charg with 2.2A CC to4.2V FHH: 0.2C
CV to4.2V,continue charging till current declineto
<0.01C
4 Dlschgrglng method Stande'ard discharge 440mAh CCto 3.0V, 0.2C I L% 3.0V
JBCE T = Max discharge 6.6A CC to 3.0V,
0~15°C
0.2C Charge/7t H, COLISYR L
n i 15~45°C Charge at a very low temperature such
Operation Temperature and relative 0.5C Charge/ 60+25%R.H. as blew 0°C,will be get a lower capacity
5 humidity Range ) . -20~0°C and reduce cycle life of the battery
T R A S 02C Discharge/ U | () heopp | AGIRF RS P, S0 i 11 7
il
. N 0~60°C
1C Discharge/Jifl Ff, COLISYR L.
6 Internal Impedance Assemblage Impedance Measure tv;/;esrlizz:;tg;gawmg line
% < 50 mQ . RGN L
P KRCRPIHLS S0 m SRR i 31 LR
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7 Pack Battery Pack Dimensions/H i 20 .3 j5 R~

Wire
Black/P— —
Red/P+
Y
|
Y
A\ A
@ Q
Y
NO Items Units :mm Remark
1 Diameter/ D 21.5 Max
2 Height/ ¥ H 69.0 Max
Red Wire/L1 50+3
4 Cable Length/5| £ K &
Back Wire/L2 3243
BOM of Battery Pack/ it 20 #p1i5 s
NO Part name/%4 FX Quantity/% = Unit/ 5 Remark
1 Cell/Hits 1 pes Great Power
2 Wire/2k 2 Ea UL1007#20AWG 41
4 PVC 1 pes Blackzt (4
5 Label/Ar% 1 pes HIRHRF
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8 Handling of Cells /By 3 /E 1 B H I

10.1 Prohibition short circuit/Z% 11 1t

Never make short circuit cell. It generates very high current which causes heating of the cells and may cause electrolyte
leakage, gassing or explosion these are very dangerous.

The LIR 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 PR R o LB 7 AR AR e R FRL TS R it A T DA r AR, A A R R R R AR SRR . A R AE T )
RTRA Z L, AN = S BURS A E o 1] — I8 2 1) O i B P DATE B8 R I DR F it
10.2.Mechanical shock/#Lig i 7

Falling, hitting, bending, etc. may cause degradation of LIR characteristics.

BRVE - R 5SS AT AE 2 PR AL s I R PR e

9 Notice for Designing Battery Pack/EBt Sb R iR i F B E I

9.1 Pack toughness/9NE R H] E

Battery pack should have sufficient strength and the LIR cell inside should be protected from mechanical shocks.
BB INERNZA & BRI 5% 5 [ A B8 ot s SR AL i i

9.2 Cell fixing/E I E E

The LIR cell should be fixed to the battery pack by its large surface area.

No cell movement in the battery pack should be allowed.

BMEANERN—ENZEEEINE L, BEERMABEBNAL.

9.3 Inside design/4NERNERR 1T

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

INERZ B MPEPAI AN BES L.

9.4 Tab connection /1 7 &

Ultrasonic welding or spot welding is recommended for LIR tab connection method.

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

If apply manual solder method to connect tab with PCM, below notice is very important to ensure battery performance:
1) The solder iron should be temperature controlled and ESD safe;

2) Soldering temperature should not exceed 350°C;

3) Soldering time should not be longer than 3s;

4) Soldering times should not exceed 5 times, Keep battery tab cold down before next time soldering;
5) Directly heat cell body is strictly prohibited, Battery may be damaged by heat above approx. 100°C
B ERBERSRIFEEDE ; IR NERA AR

MREAATERRFR, MTEHAIESIN THRARMMEIFEEE:

1) B SRARE M0 B alfhFR e

2) BENEBHRAREASEBE 350°C;

3) BB AR 3 Wit

4) BEHERYAEBE 5 R, EMALARTEHT N —RES:

5) MEEEMABEL, 5T 100°CESMELT.

9.5 For mishaps/£r Xt EINE 4

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

1) Isolate PCM (Protection Circuit Module) from leaked electrolyte as perfectly as possible.

2) Avoid narrow spacing between bare circuit patterns with different voltage
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(Including around connector)

LIR battery should not have liquid from electrolyte, but in case If leaked electrolyte 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.

REBI IR TN E BRI EE M HIDRR N A= R

1) REEFRFRBESSRNEBREFESH -

2) EARKIBEER N LI/ BFEHELEE.

3) EF M AN IZARBBERRVES, BE—BRESBRESRMARESRE, SRRIHEFMRCIESBRAREI
RSB RIRET, UESERER. RPRNZITLIZEESRFE.

10 Notice for Assembling Battery Pack EEth3kfit; T EE N

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

EHEMERIBDADFES. SEIERREES.
11 Others/HE

11.1 Cell connection/eB 3%

1) Direct soldering of wire leads or devices to the cell is strictly prohibited.

2) Lead tabs with pre-soldered wiring shall be spot welded to the cells.

Direct soldering may cause damage of components, such as separator and insulator, by heat generation.

1) REEEREES|IANIRERNEM L.

2) MREERESIKZANIZERIERISRM b, BEESEMREE, FENRSESEENNRSERESEZN.

11.2 Prevention of short circuit within a battery pack/E2 it A ZRAYHE B T lH

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.
ERMMSI L ZENZAEBNEEZERTZE2RF - BMNEEHHNRESEREMEXNRIEET.

11.3 Prohibition of disassembly/Z2 |37 ]

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

LIR 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) AERENERM,

FHSEMSRERMNERERE, S5IEEEX. BE. BESHSNEEBO.

2) BRREAEN

F—BRRLEI R - HARE - MBS KRERURKBES:.

11.4 Prohibition of dumping of cells into fire/ /A Z LB ATk o

Never incinerate nor dispose the cells in fire. These may cause explosion of the cells, which is very dangerous and is
prohibited. A ZREE M, BNSHBMELE, XMRBEMK, BRZEL.

11.5 Prohibition of cells immersion into liquid such as water/2ZZ |12 8 E8 5t

The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks, juices, coffee or others.
BAZEBMZOEREAD, BEK. BK, RIFBEBRE. BT, MBEsSEEHBRRR.

11.6 Battery cells replacement/S8 #8535t

The battery replacement shall be done only by either cells supplier or device supplier and never be done by the user.
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11.7 Prohibition of use of damaged cells/Z2 |- BB IR A HYEE M

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 Ieakage shall be placed away from fire to avoid firing or explosion.

BT EERRPIENZ R, MRAKUBMERE, NEKHRNK, BHEHRTE, ARBRRNKE, RIMFRES, £
ZHREAXESRM.

EMMNRARBRRNRESE L IMRR - BN ENIZnE YORE R X RIRLE.

12 Period of Warranty/{R 5 4

The period of warranty is one year from the date of shipment. TAC guarantees to give a replacement in case of cells

with defects proven due to manufacturing process instead of the customer abuse and misuse.

B RERIMNE R Z AR —F. IRBMNVREEEFELRPERNMAZHRTRFERRERERER, AASATRR
=hup

13 Storage of the Batteries/ EitA97FHY

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.

MM HEERENEN, MN7EE 30%E 50%WEE. KNEEE, BNE¥XERT—REBLBHLIEEMITRE.
14 Other The Chemical Reaction/E B % &M

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.

BTN R EERNNEREE, BN BRSNS EESEE, BIEEERREK—RINEMAER. MREAFAEWNFTE.
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15 Note/iE1&

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