PR = T R A

JE WOO CORPORATION, LTD.

I Scope (fFHIYEH)

This specification is applied to the reference battery in this Specification and manufactured

AR FIE A T AR A5 o it By e ith
2 Product Specification (7 fhiHiAR#HE) 25°C 5T

No. Item General Parameter Remark
(7 5) (D CHMZHO (&)
Typical d di ' 2Cs
| ypi(?z:'*E (SHmAk St\andal ischarge (0.2CsA)
l Rated Capacity €7y ¥ 58] after standard charge
(e D Minimum (WREFRHJE 0.2CA tRifE
SN A 1425mAh .
(/AR W)
Nominal Voltage
2 . 3.2V
ChRPRE R )
Voltage at end of Discharge Cut-off Voltage
3 Discharge 2.0V CTBCEB AR L H D
A Z bR E)
Charging at end of
< Voltage 3.70V
(GEraEm HUE)
Internal resistance measured
at AC 1KHz after 50% charge
YRS T F2Z A& A
FH>
The measure must uses the
Internal Impedance . 205
5 <45mQ new batteries that within one
CABED :
week after shipment and
cycles no more that 5 times
CEFH 3R 5 A 2] — A~ 2 1
BAGH KRBT 5 IRIHH
D
Constant Current 0.2CsA Constant Voltage 3.70V | Charge time: Approx 6.0h
. Standard charge 0.02C;A cut-off (FEHRM ] K&y 6 4~/
Chrifl: 7 D (FPEERL: 0.2C5A FREEHIE: 3.70V #iike
Uit: 0.02CsA)
7 Standard discharge Constant Current 0.2CsA end Voltage 2.0V

Chr TS B

CERFEEERIR: 0.2CsA fUEALE 2.0V)

Continued table 1 (%423 1)

(FFEEEL: 0.5CsA FREEdE: 3.70V &)

No. [tem General Parameter Remark

(FF%) | WiE) CHRZH0 (i)

8 Fast charge Constant Current 0.5C;A Constant Voltage | Charge time: Approx 3.5h
(PR 7 e ) 3.70V 0.02C;A cut-off (FEEETIA]: K& 3.5 A

/N
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1EHE: 0.02C5A)
9 Fast discharge Constant Current 0.5CsA end Voltage 2.0V
CHUE R ) (FREER: 0.5CA BikrE 2.0V)
10 Maximum Continuous  Charge
Current (&
(o R T8 AR B HL AT )
11 Maximum Continuous Discharge
Current 2€
C g T P R 48 H D
12 Operation Temperature Range Charge (FuFL): 0~60C 601+25%R.H. Bare Cell
(LARRETERED Discharge (i{{H.): -20~60C (B B YL i 7 M S D)
13 Storage Temperature Range Less than | year: -20~25C 60 *+ 25%R.H. at the
(i frim FEYa D UM 14E: -20~25°C) shipment state (H} BRA&
Less then 3 months: -20~40°C B (%) 4 Y LD
(‘hT34H: -20~407C)
14 limiting temperature Call body temperature is not over 100° limiting voltage 3.7V (1R
CHR PR D (S FARRE Te 100°) B 3.7V)
Max Charge Current 0.15C
(HRFE LA AL 0.15C)
15 Weight Approx: 40g FYI
(EE) CKZ: 40 50D

Drawing of cell HitH R~ E

)
|

[
/)

65. 0

R

MNax.

/ Fl2. 4 Max.

M fh P25

I[FR18650 1500mAh 3.2V

SOSLLI H #Ag
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FAAL: mm
D/E A% 18.4 H/& 65.0
Table | (& 1) 25C£5T
No. ltem General Parameter Remark
(%) (TiH) (H B D (%3E)
Typical Standard discharge (0.2CsA)
. . . 3000mAh
I Rated Capacity (IRREE) after standard charge
(FEHE) Minimum (hriERHEE 0.2CA frife
: 2850mAh ;
(/N D JECH)
5 Nominal Voltage 0.6V
ChRAR A )
Voltage at end of Discharge Cut-off Voltage
3 Dischargr 6.0V CTRCH b D)
O 2 b L R D
Charging at end of
4 Voltage 11.1V
(7R = HLE)
Internal resistance measured
at AC 1KHz after 50% charge
CEEA FHmENEN
BELD
The measure must uses the
Internal Impedance . .
5 180m Q new battreies that within one
CARL ;
week after shipment and
cycles no more that 5 times
(ERWBREAZ—1TEHN
BAGAREUD T 5 RATHTH
&)
Constant Current 0.2CsA Constant Voltage 11.1V | Charge time: Approx 6.0h
p Standard charge 0.02C;5A cut-off (Fe R [a]): K2 6 /M)
(R D (FFEEHIR: 0.2C;A FREERLE: LIV BibH
e 0.02CsA)D
. Standard discharge Constant Current 0.2CsA end Voltage 6.0V AT 300min
ChRIERS D (FFEEETR: 02CA FUREAE 6.0V)
ous the table 1 (4E3 1)
No. [tem General Parameter Remark
(F5) | (WH) CHMBEO (%E)
8 Fast charge Constant Current 0.5CsA Constant Voltage | Charge time: Approx 3.5h
CHRIE 78 ) 11.1V 0.02C5A cut-off (FeEaBta): K% 3.5 4
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(R 0.5CA RREERIE: 111V # | /i)
BT 0.02C5A)
9 Fast discharge Constant Current 0.5CsA end Voltage 6.0V | X7 110min
CPRE T HLD (RREEH: 0.5CA  BUEME 6.0V)
K] Maximum  Continuous  Charge
Current (F K78 HEFFEEHID 3.0A
Gl R 78 L RFEE L)
11 Maximum Continuous Discharge
Current 3.0A
(g R JECER 2 B AL
12 Operation Temperature Range Charge (FRHL): 0~60C 60+25%R.H. Bare Cell
(LIERETuRED Discharge (ff{H#): -20~60C (PP FL It i 7 A P S L)
13 Storage Temperature Range Less than | year: -20~25C 60 + 25%R.H. at the
(KRR ETERED UNF 1 4E: —20~25C) shipment state (H FORAS
Less then 3 months: -20~40°C I (1 FEE S D
(hF31H: -20~407C)
14 Weight Approx: 250g FYI
(E&) (K#%): 250 70D
15 O.CV ] HE 29.6V
2.2.Drawing of cell Hih R ~f &
= s 47
7
Max:68.0mm
.y
Max113.0mm
XHR2,54-2p 2. 1007 224

7T

4. 1007224
8(H:Smm
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Re
NO ltems Units mm Cmirk
. =+ 3mm
1 Thickness/[EE T 21.0
2 Width/B & W 112.0 == 2mm
3 Height/ 4 H 67.0 =+ L
2.3. PCM parameter PCM &3
NO ltems Criteria
3.9V+0. 05V
1 TR EBLE, (TR ) ?
2.0V40. 1V
2 o MR EBRE. (FRY)
-16A
3 e TR 8
3. 0A
4 BRAMEER
3. 0A
5 RAFTEBEGH
= 30V
6 RIF R K
7 EFEE 60uA
85
8 PTC-JK30-500 ( #hi P+ ) [E217453 0

2.4.PCM %

B>
P+

Feul Hiem
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3 Performance And Test Conditions CHLERE B MR 2% 1)
Standard Test Conditions CERifEM{ 5644

Test should be conducted with new batteries within one week after shipment from our factory and the cell shall
not be cyded more than five times before the test. Unless otherwise specified,test and measurement shall be done under
temperature of 20-5°C and relative humidity of 45~48%.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%R. H.

A 254 ) )R R AN R — AN B AR i, BRI T 5 IRUL TR S . BRAPRE Y], &
MR 2 TEIRRE 20£5°C, FRAHIRETE 45-80%0 264 FHEAT . WARGUEENNRES KA LR PRRenm, It
A] ATEIRFE 15-30°C, FEXTUREEAE 25-85%RH A1 R iEAT -

Measuring Instrument or Apparatus (| &8%E A&
Dimension Measuring Insturment ()<~} lll & & E)

The dimension measurement shall be implemented by instruments with equal or more precision scale of 0.0 mm.
R E 3 AL RS B S R AT 0.0 lmm
3.2.2 Voltager ({R$Fil)

Standard class specified in the national standard or more sensitive class having inner impedance more than 10k
Q/v.
12 B W S AR e T UG S R ECR B R U &y, M E R IRE A AR AN T 10kQ/V.,
Ammeter (ZE1)

Standard class specified in the national standard or more sensitive class.Total extermal resistance including

ammeter and wire is less than 0.01 Q.
TR [ SRk f e s S aCR F RBUEE &, GG RRR A B ARTE N A SN N T 0.01Q .
Impedance Meter (HLBHit)
Impedance shall be measured by a sinusidal alternating current method (lkHz LCR meter)
PR SEL I (50 & JiR 3 R AT L BT (LkHz LCRD.
Standard Charge/Discharge (fRifE 78R
Standard charge: Test procedure and its criteria are referred as follows:
frE e R AR R bRitEdn
0. 2C;A=600mA
Charging shall consist of charging at a 0. 2 CsA constant current rate until the cell reaches 11.1V. The cell shall
then be charged at constant voltage Of [1.1volts while tapreing the charge current Charging shall be terminated when
the charging current has tapreed to 0.02 CsA.Charge time: Approx 6.0h,The cell shall demonstrate no permanent
degradation when charged between 0°C and 45°C.
BB 0.2 CA AIRAE 111V, 75 RZEEE/NT, BLL LIV {878 2 BN 0.02 C5A, FarL
| RZ)H 6 A~/Nif. 7E0C-45CH, 7 B BRI A 7K AR E -
Standard Discharge CFRHERLE)
0.5 C;A=1500mA
Cells shall be discharged at a constant current of 0.2 CsA to 6.0 volts @20°C £5C.
it L 0. 5 CsA THIRCEE 6.0V, @20C£5C.
If no otherwise specified, the rest time between Charge and Discharge amount to 30min.
NSRS R B, B AR PR RIRR N [E) 2 30 238
Appearance (F}A)
There shall be no sucu defect as flaw,crack,rust,leakage,which may adversely affect commercial value of battery.
AL PRI RIIR . WA, Y9k, AEES. IRTRE LR T RSP AR TE .
Initial Performance Test (151 REM i)
%09 0 3 16 W
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Table 2 (3 2)
[tem Test Method Condition Requirements
(TH) AT i M 2R ) (FE3R)
(1> Open-circuit | The open-circuit voltage shall be measured within 24 hours
Voltage after standard charge. =10V
(FHEgHIE) ChrifE 78 HLIG 24 /NP I B H D
(2)  Intermal [ntermal resistance measured at AC |KHz after 50% charge.
impedance CEFRHARE R, MEH AC IKHz FHI5E0HBD <180m&
CHIEE P BHD
(3)  Minimal The capacity on 0.5CsA discharge till the voltage tapered to
Rated 6.0V shall be measured after rested for 30min then finish Discharge Capacity
Capacity standard charge. (AR
(B/NIUE R &) ChRETS LR, HAE 30 406h, W& 0.5 CsA JUHZE 6.0V =3000mAh
AN i)

Temperature Dependence

Cells shall be charged per and discharged @0.5 CsA to 6.0 volts.Except to be discharged at temperaures 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
temperture. The capacity of a cell at each temperture 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.

LA TR . 53R 3 AR O, b B TE R R IR B R 3 AN . ZERE— AN T

HAENANTFEIMN
Table3 (£ 3)

of discharge capacity (il {3 IR 454 )

Discharge Temperature . . 3 .
CGRRLR ) -10°C 0C 23°C 60C
D(ljnggggasiygs SR | 500 80% 100% 95%
Cycle Life and Leakage-Proof ({&E¥F iy MR L)
Table 4 (F 4)
No. Item Criteria Test Conditions
(F5) (ILH D (bR G251
Carry out 2000cycle
Charging/Discharging in the below condition.
¢ Charge:Standard Charge,
@ Discharge:0.5 C5A (0 2.0V
Cycle Life Higher than 70% of the Initial ¢ RestTimebelweenchfirge/discharge:30min.
- € Temperayure:20+5°C
1 (A FF4m) Capacities of the Cells A e
(0.5 C5A) CHIB R & 70%) A
FETERAZ AT 4 (-
¢ R R
¢ JH: 0.5 A JE 2.0V
¢ {AE: 30min
¢ EHE: 20+5C
2 Leakage-Proof | No leakage After full charge with standard charge,store at 60

HoIL O3k e W
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ClR A58

(visual inspection)

CleA ity H D

+3°C,60+10%RH for | month.
PRHETE A T, RIHHEERE 60+3°C,1E
% 60+ 10%RH F{#EfE—H

0.2C Capacity

After standard charging rest battery for 10min
then discharging at 0.2C to voltage 2.0V recording

3 ey =300min the discharging time -
02C Hm= S s & i N :
PRETIBIE, HIE 10 480, SRS 02C B
TR 2 BT 2.0V, T ic S H0Es i [a)
After standard charging rest battery for 10min
. then discharging at 12C to voltage 2.0V recording
|C Capacity . . . .
4 e = 54min the discharging Capacity
IC H=

tREFEEE, B 10 2%, REM 1C Bk

JLE AT 2.0V, PR AE

4. Mechanical characteristies and Safety Test (‘22413 Az WL )

Tables (3% 5) ( Mechanical characteristies)
No. Item Test Method and Condition Criteria
() | (TmED G714 B 264D ChrifE)
Vibration After standard charging,fixed the cell to vibration table and | No leakage
Test #ik | subjection cycling that the frequeney is to be varied at the rate of | JEiltIE
Bk IHz per minute between 10Hz an 55Hzthe excursion of the | No fire
l vibration is 1.6mm.The cell shall be vibrated for 30minutes per axis | Ak
of XYZ axes.
FrbrE e e A eI E ETEIRBN & B, WXL Y. ZEA TS
#ikzh 30 s3%h, IR0E 1.omm, RSN 10Hz~55Hz, For5pas
{t. 1Hz.
The cdll is to be dropped from a height of 1 meter twice conto | No explosion, No
5 Drop Test concrete ground. fire,no leakage.
ERVAINR | K ARvETE R S (Y FI AN | f T B B v S IR - M T 2 vk THBME. kK.
G ki
Table 6 (3% 6) (Safety Test)
Item Battery Condition Test Method Requirements
(HH ) (EE T BESR) (7D (E)
Crush between two flat plates.Applied force is about | No explosion,No
Crush Fresh,Fully charged 13kN(1.72Mpa) for 30min. fire
(FF i) (7 P 4 37 F it ) CHLRCE AE T [ S @A ), BN 13KN (1.72Mpa) | CE#E4E, LB
HIER 1, HIFEEGREF 30 4041 X

Short Circuit
(5 B% K 56

200CH

Fresh,Fully charged
(777 B A B e it )

Each test sample battery,in turn,is to be short-circuited by
conneting the (+)and (—) terminals of the battery
with a Cu wire having a maximum resistance load of
0.1Q. Test are to be conducted at room temperature
(20 C L2,

(FERR F2920£2°C, (RIKACAFARE S it 1 17 b FH 4

No explosion,No
fire.The

Temperature  of
the surface of the
Cells are lower

than 150°C

127 I 16|
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HOERGEN, AN R, Sk S AT 0.1Q)

(2R, TokRNE,
P, Vit 3% 7T L I
&1 150°C)

Each test sample battery,in turn,is to be short-circuited by
connecting the (+)and (—) terminals of the battery

with a Cu wire having a maximum resistance load of

No explosion,No
fire.The

Temperature  of

Short Circuit 0.1Q, Test are to be conducted at temperature (60°C | the surface of the
s wn | Fresh,Fully charged .
C 5 %t 58 R 20T, Cells are lower
60°C) (TEIREL) 60+£2°C |, FRUHEEAFE 5 it I AR | than 150°C
ERIERGRR, RIS R RS, S EH AR 0. 1Q) | (K, ToRIE,
FEL 7 3% 1 i FEE 2
&7 150°C)
Impact Fresh,Fully charged A 56mm diameter bar is inlayed into the bottom of a 10Kg | No explosion,No
Pt ke C 0 T L P LY ) weight.And the weight is to be dropped from a height of 1m | fire
onto a sample battery and then the bar will be across the | (G2 &, ToHEKF)
center of the sample.(Fll — 25 EL1$ 4 S6mm B B 75
s, g — 10 ATATEMEM | K EEER R FER
T LA E)
Forced Fresh,Fully charged Discharge at a current of 1 CsA for 2.5h. No explosion,No
Discharge CF 77 HE AR 3 itk CBL 1 CsA AIHIRERLH 2.5 /B D fire
G s (e K, JokgkE)

Nail Pricking
CHE R 5

3mm)

Fresh,Fully charged
TR H, 737 e it )

Prick through the sample battery with a nail having a

diameter of 3mm and remain 2h.

(H EARYY 3mm BT 30 Hu it JF (R $F 2 /N

No explosion,No
fire

(2K, THIE)

5. Handling of Cells (HiHR{EFEZEFTD
Prohibition short circuit (%% 1k Fi 55 5% )
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 Li-Fe 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.
BE G R IR R . R S P AR ) BRI T (6 B T A A LA B R, PR B SR AR AT R g
TEFEMARMRE S EE, SNTERS BRI E R, i — N0 5 (R R i DATE R A BRI (4

et

6. Notice for Designing Battery Pack (B jth#h 55 st iHAE R S I0)

6.1 Pack toughness (M7 "2 HIEE )

Battery pack should have sufficient styength and the Li-Fe cell inside should be protected from mechanical shocks.
AR TE NI A T WS HIHLERAL, (R it G AR T .
6.2 Cell fixing ¢ eEth (107 il 5 )
The Li-Fe cell should be fixed to the battery pack by its large surface area.

No cell movement in the battery pack should be allowed.

LR OR T AR A9 — TR RZ B 2 FE S TE b, %5 Al AN RER 1A 3.

B3R e |
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Zl

6.3 Inside design (4h52 PR

No sharp edge components should be insides the pack containing the Li-Fe cell.

b5 A 2 e AL It AR AN B A B B

6.4 Tab connection (% F ZE$H:)

Spot welding is recommended for Li-Fe tab connection method.

Battery pack should be designed that shear force are not applied to the Li-Fe 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 soldrictly g;
@ © Directly heat cell body is strictly prohibited,Battery may damaged by heat above approx.100°C.

HBEH R IR AR T R S R A ANSE SR )
O SRAFE I N TR EE ORI, T A0 3 R S 00X T (R FRLt e R AR B

&« RREIR VA0 0 AR HA] B e
& - REAN R ARE AR 3507C;
& - 1RSI [a] A e 3 ek,
& - BRIREARRE S IR, FWTEEEA BT T kIR,
¢ o PCEAEREINAEBM, F 1 100CSE B,

7.5 For mishaps (#H3f EAMEH)

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) Li-Fe 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.
RSN, Shnisivt S i R H i S IR R A 2 R A
1) REJTRY s 5SS AR T
2) TEAN[EAYER TR OL 1 8E 5 H /) ) BH 3 R 57 B i — Bl LAY A L
3) BRELERIMAROZA R B BRI, (B2 —BERAERKIRISEMMARTE B, mBRAmETMRT RS
R ETTR RIS ImEE T, WRESEREE. RPN FEERTR.
8. Notice for Assembling Battery Pack (3 jth3¥& iy 2 HT0)
Shocks,high temperature,or contacts of sharp edge components should not be allowed in battery pack assembling
process.
FEM IR AT R R A e vriE e . Sl B B E
9. Others (H'E)
9.1 Cell connection (FithiZE#E)
|) 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,
)RR B R R 5| R ek i % 3 i B
2) ARSI R pi Rz e AR B L, B S M bR EE, PR IR 2 (e b TR B T B R B 2
it -
9.2 Prevention of short circuit within a battery pack ( FEJth A & 6% Fg #& Tl l57)
14 T 16 W
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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.
TE R TIA 5] 2k 2 1) 2% A W G2 B T 2 2 IR . sIh A EL2E M RURL I 5 B50ER MR X B SRR 15 -
9.3 Prohibition of disassembly (2% 114 F1)
| ) Never disassemble the cells
The disassembling may generate internal short cireuit in the cell,which may cause gassing, firing,explosion,or other
problems.
2) Electrolyte is harmful
Li-Fe 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) AEREH .
PR mih s R A b AR, ol BRE. BES RIS .,
2) HFBREAER.
9.4 Prohibition of dumping of cells into fire ¢ A~EEHE By {5 (5] J o)
Never incinerate nor dispose the cells in fire. These may cause explosion of the cells,which is very dangerous and is
prohibition.
AEEHRIMRIERE S b, BIEAK. KR AEERETOR,. Rt s e ok R
9.6 Battery cells replacement (5 # B i)
The battery replacement shall be done only by either cells supplier or device supplier and never be done by the user.
B {80 ER 0 N E R AR P R B A S LR S F R AN B AT B R
9.7 Prohibition of use of damaged cells (Z& 1F{# 45154 & B 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.

VT BETE B R BTS2 AR . ISR IR R, Blana R, B G EATE, B RARETRIE.
RIS, AN S5 P s e e i SR o RV O R L LRI, et S L 127 5 D i K RN
9.8. Marking on the packaging battery (3% /fith FtrR)

A. The following warning should be marked on the battery after packaging

PR & 5 By B FE R4 S Y At |

B. Use specified charger
{5l P AILRE ) 76 E
C. Do not throw the battery in fire , water or heating
AZR MBI K, KB
D. Do not short circuit
NN e U G i T
E. Do not disassemble the battery
ANEDRs T AR
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