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Scope H 1

AU I8 2R SE TR /R 28 IR AT PR A A ST T A i, e P st 2R AR (K ke . AR T2

B T it i R TR A LR R A ik

This document describes the performance characteristics and testing methods for Li-polymer battery produced by

DongguanWoertaiBatteryTechnology Co.,Ltd
Reference standard & A5

H e N R [ [ 5 b1 GB/T18287-2000" (3 i ifi 1B 710t V) Reference Standard S % hrifE
The standard refer to GB/T18287-2013, GB17761-1999. GB 31241-2014 , IEC/EN61960,
UL1642 and the other technology standard.
AFrMEZT GB/T18287-2013. GB17761-1999. GB 31241-2014. IEC/EN61960. UL1642
SRR HE RN 2t 1 71T k.
Battery basic information HijthFEAZ %)
No.J¥5 Item JiiH Parameter A% Note. #5VF
1 Cell Model HLI{t3 Y 5 21700
2 Nominal Capacity 4l & 7% 5 4000mAh*2 @0.2C
3 Nominal Voltage ¥5#5HL 3.7V
4 Over charge V I 7 &5 HLK 4.3+0.05V
5 Over discharge V I3 JUR T FEL K 2.540.1V
6 Over discharge current i HLJi £R3F 10-18A
7 Short protection ¥ i# x4 Dy i Delay time < 20ms
g Short protection release A P& 52 B 5 8] 76 H,
F Bk ORI 7 2 Charge or auto release
9 Impedance PBH Pack < 80mQ cell< 25mQ
Max discharge current of cell — -
10 e 5 A HFAE R Ic PHEOSC BKIC
Max charge current of cell . -
11 L 76 L L7 0.5C FfE0.2C 5K 0.5C
Factory voltage
3.85V~4.0V
12 )R

4. Cell Discharge curve F B i H il 2%
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5. Battery test environment FL iR F 3R 35

Test time
. s L . . - Test tim
Item Jii H Unit A7 Min fH/ME typical HL7YAE Max e KH SR i)
Charge Temperature .
. C
Discharge Temperature \
. C -
W g 20 25 65
N
c 20 25 45 1A .
Storage Temperature one/r\nont
At C -20 25 35 6 1~H
6 months
HEF fifiAr: 15~35°C
FeE e LA N DR H T A e e H AR AR ) 40%-65%
Note: when cell have been storage, cell capacity should in 40%_65%.
6. Cell Technology Characteristics 3 K455
Cell Nominal Performance HiJth 5 Ji 4
I: Item 4 & Test condition 551} Criteria 12X 2| 5K
End of charge voltage
+
1 75 LA LR 4.2+0.05V
End of discharge
2 voltage JECHLZ% 11 FiLHs 2.5+0.05V
With charging voltage 4.2V, current .0.5C. continued to
Standard charge model charge the bgttery pack,. when charging current drops to Charging time<8h
3 KR 70 Rt 0.01C. charging is terminated, shall be full charged. 25 L I []<8 /]I
LLO.SCHURIEI AL 4.2V, #42VIER 7, HER N
HIHEL<0.01C L
Standard discharge After standard che.lrgmg, waiting 1h, and discharging cell Discharge time >
4 Model with 0.2C t02.5V; 290min
s . PAFR 1T , FEE1VNES, PLO2CHLFRIERL | \ .
L4225V,
After standard charging, waiting 1h, and discharging cell . .
5 1C discharge with 1C current  t02.5V; E;iﬁ?;ge time
1 A 2TRCR R BE Dbl e R 70 05, S 1 /NI, BL1C mERR | T . :
JECHE I E]>51Min
HI% 2.5V,
Discharge time
Hich - After fully charging, storage cell 2h at 55°C+2°C, and 2_5 1M1.n; No visible
6 elrgforn:zrrf(l:i crature discharge cell to 2.5V with 1C. dlst;)rt{on, fire or
LA LM 7S 576 55°CH2°CIE MR FHIE 2 /i, sRJLL | Skplosion.
]ﬁl/ﬂ]lll‘éEH{ﬁ 1C %?ﬁijﬁl%iz 5V ﬁQEEEﬂ‘IEﬂZSIMIHy
' R MG AR TE <
Discharge time
After standard charging, storing cell in low temperature >210Min, No visible
Low temperature (-10+£2) ‘Cchamber at least 16~24h, then discharge cell to | distortion, fire or
7 | performance 2.5V with 0.2C. explosion,
G Pk it DURAERER A HL, K5 HUBION (-1042) CHOUIGIAHE i | BB >210Min,
16~24h J5, 0.2C HURERBILE 2.5V, HLHAMILIE AL
TopE.
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Retention Capability

After full charging, storing the battery 28 days with 20°C +
5°C condition, and then discharge with discharge current of
0.2CsA till 2.5V cut-off voltage, discharge time should

Discharge time>

8 T (R B be>255min 255min;
HIYBIR S S, 75 2055 C IR 40 FAFI 28 K, 4R| LI [A]>255Min
JELA0.2C FIUELE LA 2.5V £k bk, TCHL A ]
>255min
At 20+5C conditions, with discharge current of 0.5 C till
2.5V; Again with 0.5C constant current charging to 4.2V,
then with constant voltage 4.2V charge until the charge
current drops to 0.02 C, rest 30 min, with discharge current
Cycle life of 0.5 C till 2.5V, rest 30 min, afte 300 cycles, the capacity Cycle time>300; 1
9 e with 0.2C discharge current should be> 80% FRUE300 7K
v FE20£5C A R RL0.5C HUGRHRUK LA 2.5V, FRI0.5CHL AFEID R
MIERAHRE 42V, R1EE 4.2V TR BTN T
0.02C, ## 30min, LA 0.5C HURMEMBHESE 2.5V,
SRR, fAE 30min, FEIENA 300 U5, 0.2C H
JECHL A Y >80%6 .
Condition adapting characteristics HLB A3 WY P fiE
I: Item Py % Test condition 551} Criteria 1A 2|3k
No visible
After put the battery in the invariableness humid and hot box | distortion, fire or
Invariableness of 65°C+ 2°C and relative humidity of 90~95% for 48 explosion, the
1 | humid and hot hours, and with discharging current 1.0CsA till 2.5*n(V) cut | discharging time is
1 2 Vi off voltage. over 36 minutes

W HIth IO 65°C2°C R AH X 490~ 95 % ) fH it
FirP a8/, FELLL.0CSA BB £22.5%n(V)

g/ i1/ INIRE P SN
KEHEAE; ORI

[f]>36min.

2 Vibration

The full charging battery vibrate from 90 to 100 minutes at
three mutually perpendicular planes with excursion of
0.8mm,and change the frequency from 10 to 55 HZ with
1Hz/min speed.

The battery has no
distortion, no

visible evidence of
leakage, fume, fire

HTRE N 1 K s kk B R 2K e it b, XL Y. Z
BT W REANJT I B R TE — G R 1.0C R &
2.5%n(V)

REh S " e S losi
i SO /M FL 0 RISty | P10
EHRIE AT IRE), SIFAE10-SSHZA HaminfSE R | o ™ e
'T’kn GEE%EJHOEIOOmmO kﬁk@i’ﬁ
After the battery full charging at 20 ‘C£5°C, o e o
measure the discharging capacity with discharging current 7£-20 C H.T 26004
. 0.2CsA till 2.5*n(V) cut off voltage at different temperature. At-20"Cis 260%
High/low Temperature . . LE-10°C I >70%
3 BT S (as compared with initial capacity) Y °
7E20°C+S CAAF P AR, W BIBAER R T | At-10Cis 270%
0.2 CSAHUMAHLEL S (V)BT 0208 (et | 16 SSCIN =90%
J D At 55°Cis >90%
The battery fall from a height of 1m free fall into the cement
floor, from X. Y. Z positive and negative direction of each | no visible evidence
Free fall direction free fall time, and with discharging current 1.0C;A | of leakage, fume,
4 Spap i * fire or explosion
Bt till 2.5*n(V) cut off voltage. p ,

TolwH. B i
K EpE
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Safety performance FithZ2 4= VL fE

I: Item 4 & Test condition 551} Criteria iX 2| 5K
After battery charge finished, then charge the battery for 8
. hours with a power which can provide 2 times more than No explosion, no fire,
1 g%}:;;;%&%r‘ﬁotecnon nominal Voltall)ge and 2CsA currrt):nt. no smoking. The.
¢ MU AR AT, T2CsA RIGRAI A5 bk vl st AR U 4 | GBI Rk JBE.
SEANZR8 /MY
After the battery is fully charged, discharge at 20+5°C
Over discharge condit@ons with 0.2CsA until the battery Yoltage drop; to the No explosion, no fire,
2 tection over discharge voltage, then discharge with a 30Q resister for 1o smokine.
pro 24 hours. =, & b
FRRS A AR, 722055 CAME T, LLO2CH B ks | 0T K B
J& s AME30Q UK HI24h.
After the battery is fully charged, short the positive and
negative terminal with 100mQ wire resistance for 1 hour, No explosion, no fire,
Short protection then charge with 1CsA for 5s, measure the battery open no smoking.
3 %EE%'{%%F ,r,il_ ﬁlé circuit Voltage. OCV23 .7*1’1 (V)
R e LS, KRR T 100mOEE BB TH S, R iEd | EEE. &k, 1B
BT T, PRI LALCSA RN 78 HiSs /i, W& B IFRE L | TP I >3, 7%n (V)
Ji
After standard charging, a 15.8 mm diameter bar is to be
placed across the center of the cell, a 9.1 kg mass is to be
Impact dropped from a height of 61£2.5cm onto the cell No explqsion, no fire,
4 G B RRE, EMEE L, B —H% N1 5.8mm | no imOkmg-
IORRIBCE RS b CREQUIED , k9.1 kg FEAE JCEAH K e
61+2.5cm LBk, phili @ /e B s (RS A
s KN S HTEED
After standard charging, a cell is to be crushed between two
Crush flat surfaces, once the maximum pressure has been No explgsion, no fire,
5 R to13£1KN it is to be released. no smoking.
KU e BS, PP RS, ET | BRI
J1, AR A 13£1KN B 1R
The battery is fully charged in standard charging condition,
Thermal exposure test and store in (542°C ) /min rate rose to 130+ 2°C for 30 No explgsion, no fire,
6 ?R‘{‘Ifﬂﬁ minutes' no smoklng.
Ko IS L, R THR, BRI, (5£2°C) /min () | EEAL KL BRI
HEETEE 130°C+2 CHR48 30min.
After standard charging, then charged at constant current of
Over charge 3CsA and cons.tant. Voltage of 4.6V while tapering the charge | No explosion, no fire,
7 current. Charging is continued for 8 hours.(No PCM) no smoking.

e

WS HLE IS, T 3 CsA FLALANA.6V R PR FR s 76
8N . ASER O R L T

TR 'R A




IRSETTIR R 28 RS AT B 7
DongguanWoertaiBatteryTechnology Co.,Ltd

After standard charging, connect the positive and negative
terminals of the cell with copper wire having maximum
resistance load of 0.1 Q at room temperature, the test is
discontinued when the surface temperature lower than

No explosion, no fire,
no smoking. Cell
surface temp less than

Short 10°C.(No PCM) 150C.
L SR, BRI P, REESR | e o
B BB R FO.10)  WR, MWL | ' bt e e
i p— 0
ANMEET 150C
REASAL, R R S IR 10°C I, 25t . o
ST M LR R

Test condition as below: LA FHARVEREFRAENNAIAEE

Temperature: 25+2°C #i&: 25£2°C

Humidity: 45+20%  AHXNRE: 45+20% (BRAEFAMESRD

Note: 1. Item 7 & 8, battery without PCBA, which is protection device to battery. The others should be assembly
PCBA to protect cell.

Lo ORI R E M i, PR e 2R 6 M 7 PIBUS AT RS E R 0T, oAb A 1
ORI REE MG DL AT .

7. Battery protection characteristics {47 H A% 545 PE
PCB layout {4 H e

L
L il i I ——

Performance parameters {4 # 1 fiE S 4
Electronics parameters FEL U 4r

No Item i H Parameter 4 Unit HU07
IC working Voltage
1 X 1.5~10V NA
£EHNIC TR
Overcharge protection . .
2 detection voltage 4.340.05V Battery voltage is greater than the protection voltage,
o AR and the delay time to reach, then the state of the battery

into over charge protection.

Overcharge protection it IR T i R R, FLEII FDIA 5, )
3 delay time 800(typ)ms LT Ao 75 PR A
SR IEIR I R o
Overcharge release When the battery voltage reduce to the release voltage,
4 voltage 4.1+0.05V the battery will recovery charging.

TR s Mt s R e R R, AR R T
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Over-discharge protection

Battery voltage is less than the protection voltage, and

. . df:tectiqn V9ltage 2:5+0.1V the delay time to reach, then the state of the battery into
KPR B T over-dis}(lsharge protecti’on. Y
Over-discharge protection L IR TR R R, LR A 5, )
6 delay time 100ms HLHLE A L R OR A
TR R Y SEIR I 7]
. When the battery voltage rise to the release voltage b
7 Over dlsc}iarge release 2840 1V charger, the battZry wil% recovery discharging. =
o ase o o4 P L 7 28 7 5 O S SR
R AL
] Ovsrr(;i:ggﬁ Slllsrig;fge 10-18A Battery discharge current is greater than the protection
e P R current, anq the delay time to reach,. then the state of
- the battery into over-current protection
o | vttty e 0(typ)ms BB R TR, BRI ikE, 1)
0 prtysee Al HUHEE AR (R R
Short current protection
10 delay time 600(max)us NA
JeLE DR SE I I (1)
0.1uA (sleep mode)
Power consumption of PRHREAE
11 PCM 7.0 uA max NA
PCM H#FEH (operation mode T -1F
)
" Bat teryé?%kvgrge dance 10 mO<R<E0 mO) lgilcigﬁlg)ni ;f[npedance should by sinusoidal alternating

DY BEL Y. F 1 5% 48 A8 (1KHZY3EA IR 75 31 1) B8

Schematic circuit diagram {37 J5i Bl

P+
=
B Ul
R1
D 1 o— ERE S
pp: —2
ID
2 1
D 1 [ W . Bl _|:|
i &
B_ — [as]
RE[} R3
U2-U6 1
= TZ=1 L ]
[y | [ pq |
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Bill of materials {5371 BOM

NO. | Joft4i's TLHE TR A% K
1 Ul R 1C DWO0I SOT-23-6 1
2 U2-U6 MOSFET 8205A TSSOP-8 5
3 Cl HL 2% 0.01uF 20% 50V 0603 1
4 R1 FL B 330Q 5% 1/16W 0603 1
5 R2 H B IKQ 5% 1/16W 0603 1
6 B+B- Bh 4*4*0.3mm 2
7 PCB HYTY-HX- 40*8*0.6-0.7mm 1
4008

8. Battery Outline Drawing F.ith JU <}

| |
FI
| . —
1 — o
Item Description Dimension and specification
T JE ¥ Thickness (MAX) 25 (£0.5) mm
W % [ Width(MAX) 22 (£0.5) mm
L KJ&¥ Length(MAX) 144 (£1) mm
L1 AhFEK Wire length 80 (£5) mm
BOM of Product
No. Title Specification Quantity | Unit Remark
1 POlymE;rga“ery 21700-4000mAh 2 PCS
s VH3.96-2P J [ i
BT A
2 it §- 2t L007-18AWG 1 PCS Black /red . £1
PRI A
3 PCM 518 IMOS 1 PCS
4 PVC £ 1 PCS it
5 T ERAR 21700 3 PCS o

Note: The battery of materials should be consistent with the requirements of the RoHS.
e HUBALIT A A RN RS RoHS (125K,

-10 -
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9. Package description {12 {}i 1
Figure, size, color flag comply with GP/T 191-2000 requirements.
Or according to jkn digital standard.
PR H I JE BT & GPT 191-2000 925K, ol ESE TR /R 28 Uil BB IR Al b BT«
Others H-Ath =5 I

Any matters that this specification doesn’t cover should be conferred between the customer and

DongguanWoertaiBatteryTechnology Co.,Ltd.

ARARTAS AR 5 HpORSR S I, 5 B2 X005 B A E

10. Safety Warning %%~ (fF1)

Warning %424 R

Battery Precautions and Safety Instructions FELth A5 FH 3 i S 00 A 2 4 i Y

Please be sure to take to comply with the specifications and the following precautions to use with batteries, did not
follow the specifications for the operation caused any accidents, Walter Tai Battery Technology Co., Ltd will not accept
any responsibility.

VI T8 55 0 i TR ST AS RIS PR DA A A 2 s IVl P s, 0 T 050 2 SRR R A T #8424

Fl, RORZE I RHIA PR A ml R A AR 5T
Guarantee to keep the battery in good repair in 12 months from the shipment.

M)A FE 12 4> A AR EE.

Please use 0.5C current to charge up 60% capacity after the battery placed 3 months.
HUHBRETBCE =N LIS TSR B 0.5C FeHE 1 G BT it L 46 60% DA _E ) i 2. Before

Use the battery, carefully read the instruction and battery labels on the surface.ff F Fi
HTHT, TR B A U ] AT R T R

Need to use the original battery charger, and should be placed in a dry ventilated place.

HLH A (8 S e s FE H, I TR AE TR0 X BT
Such as long-term when not in use, the battery charger to charge state half full, remove the battery from the device and

separated, to avoid metal contact with the battery, causing short-circuit or damage to the phenomenon.

WA RTINS, 35K fLib 7 i 2 P U ADIRES, JE A& PR BRIF 0 PR, 8 S et A

-11 -
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SR LISk

In use or during storage, battery found there has been high fever, leakage, odor, distortion and other anomalies, please
stop using it immediately and stay away from the battery.

TEA FH BUREAA R, i I B It IR s iR R A RV ORIk, AT L e i I, 3 S R 1A O

2L T L.

Do not short-circuit the battery positive and negative, and careful not to allow the battery to moisture, to avoid danger.
DI ot E R R, I AN A2, LA R A fER. Using,

keep away from heat, High pressure place, and do not beat, hit the battery.fif ] i

Ferr, MA@ HE. S PT, JF2IEEET . i R

Battery end of life should be immediately removed from the equipment, Please properly handle security of spentbatteries,

do not put into fire or water.

FLH 75 il £ 1 ST 20 A BE 26 v BB P S A 22 4 3 AR PR, DI N K slok .

Danger!

fEks !

GAEGR AT Caution and Guideline
A FH IR 50 ] 5 A 5 DA 2 A0, RO L A A R e v A R 2 4

Before using battery, please read specification and safety caution, insure proper application and safety.

AR Caution
N R AR T S BRI, AL SRS
Failing in following items can cause leakage, heat even fire:
SN AL FAGER!
Prohibition of reverse charge of battery.
ZRikn e !
Prohibition of overcharge of battery.
2R EndTios
Prohibition of overdischarge of battery.
28 11 I AR i !
Prohibition of short circuit of positive and negative of battery.

AR E e g FE L

-12-
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Please charge by specified charger.
AR, AT, T R D L !
Don’t knock, beat, nail or disassemble battery.
T ORRR L B, A8 BRI k!

Please keep away from fire or other heating sources and prohibition of dumping of battery into fire.

ALY Guideline
D SR PR VB ik 1) B R IR BV 7 20 RS 7K e ik 0 DX <3 SR e A st i
If electrolyte comes into contact with the skin or eyes where shall flush the electrolyte immediately with fresh water and
physicians’ advice is to be sought.

T ANEEAERE )Y A P st A Fh v, 5 ORI 58 F Tt K PR e, R B IR 75 dr, FE R BRI, Rk R
!

Don’t use or storage battery under the circumstance beyond specified, unless will weaken battery performance and
shorten battery life-span, even will cause heating, fire or explosion.

A8t FH VR A R P LA T ORAIE ST A o

Please insure battery in quality guarantee duration before using.

I ORI, RS EA], SN S EUEA IR AR

If batteries are too dirty, please clean them before using. Unless will cause abnormal work of battery.

-13-




