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1. :EFEREl Scope

RERTENREFRERATEFIA R EE FHEtEREnE SR EEFREtE ORI AN,

This document describes the product specification of lithium ion polymer battery or module

which includes cell and protection devices supplied by Fullest Energy co., Itd.

2. EaithéARY Battery Constitution

FS BFR S &t
No. Name Model Remark
1SR F R REYIEIR602045 REYEth
1 One piece cell FE602045 FE Polymer Lithium lon Battery
3.EEFASE] Specification
NO Items Criteria Remarks
Typical  Capacity
2.1 gz 500mA 0.2charge and discharge for
Minimum  Capacity 500mA cut- off voltage
. BIER — 0.2C FoHFEL L FBE
Nominal Voltage
2.2 WREREEE 3.7V
Internal Impedance B Cell: <180mQ ACTKHz after standard charge R
AC 1KHz Uiz
23 Pra Eith Battery: <180mQ TR z Mt
Charge cut-off voltage
Standard charge current 250mA
2.5 GG Th 05¢
Max. charge current
26 SR 500 mA 1C
Standard dis-charge current 250mA
2.7 B3 GELe 05¢
Max. discharge current 500mA
2.8 PTG ¢
Discharge cut-off voltage 25V+0.1V
2.9 ARFE LR
Operating Temperature 0~+45°C Charging 7558
2.10 TAFRE ~10°C~+60°C Discharging 1 £
20°C / +45°C Less than 1 month
Storage Temperature IN—B
211 B Less than 6 months

-20°C / +35°C

INF7RTB




4.8;thR~J Battery Drawing
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i Battery Width W1 Battery Thickress T
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Items Criteria Items Criteria
B EEL T BKA5.5%K REE W2 22K
45+0.5mm Max. Tab Width W2 2mm
REKE L2 10.0+£1.0 =K TREIEERE W3 2.4~3.8 XK
Tab Length L2 10.0+£1.0 mm Top Sealing Width W3 2.4~3.8 mm
IRERIMERE L3 02~2.0 2K EERET BA6.158K
Outer Length of Tab Sealant L3 | 0.2~2.0 mm Battery Thickness T 6.Tmm Max.
BEEEE W1 =A20.2 XK WEHOEE 10+1.5 =X
Battery Width W1 20+0.2mm Max. Tab distance d 10+1.5mm

5.8;thf4sE Battery Performance
5.1 4p W Visual Inspection
EtINREN TS, Ba, TR, MR, IB5. BR. THEFRISK.

There shall be no such defects as scratch, flaw, crack, and leakage, which may adversely affect

commercial value of the battery.

5.2 foEiR &4 Standard Testing Condition

BRAFS BN, SR ANIEBRITE IR INERE 25+3°CAEMHEE 45% - 85%RH &4 T,
Unless otherwise specified, all tests stated in this product specification are conducted at below

condition: Temperature: 25 + 3°C

Humidity: 45% - 85% RH

5.3EE4RE Electric Performance

Fs InH MR A Y
No. I[tem Test Method and Criteri




0.5C ERZFHBRE 4.25V, REEEREE

SFTEERT AT 5.0 /T,

FREFTERART 0.05C HehE 25+3°CGRIET R E;
1 Standard Charge | charge to 4.2V at constant current 0.2C, Constant voltage 4.25V for
then constant voltage charge to taper current | 5.0hoursin all at25+2°C
0.05C
BRI ER RS T EAE .
RINBE S >500E%
2 Minimum Capacity| Measure the capacity through standard =500mAh
charge model and standard discharge model
(1) ZEEEITRE: tREFEEMER; 300 RBEFREHEESEXNTE
, (2) HEBHTE: tERERIER. FHEIRHESERN 80%
G20 BEELA PR 300K, Residual capacity > 80% after
3| Cycle Life Charge: Standard charge model 300 cycles vs. Discharge
Discharge: Standard discharge capacity of first cycle
MpE B SO%RERT, 1KHz NIRRT <180 ZEL
4 Impedance Internal resistance measured at 1KHz AC | <180mohm
impedance at 50% capacity
FEItEEE FR AR TSR E 3.75-3.95 {&
> Battery Voltage Measure OCV by multimeter 3.75-3.95V
FEBIIE: tNEREERER -20°CF, FE240%
S—— HERERE: S BITE-20=C,-10°C, 0=C A1 10°CTF, BE275%
e 60 CREERLL 0.2C IEFTHERE 3.0V 0°CF, &HE>80%
Temperature Charge: Standard charge model 60°CT, BE>95%
6 Performance Discharge: Discharge to 3.0V at 0.2C constant -20°C, capacity =40%
of Battery current'at -20°C, -10°C, 0=C and 60°C | -10°C, capfa\city >75%
respectively 0°C, capacity = 80%
60°C, Capacity =295%
W7FEER 3.75~3.95V, FRiEH 23°C+5 %305 HE
CHOKMT, BEHEMFHRICE 16, TR >95% IR <120%
i, 1 1BRE 4PCS, 7~ BJaE 4PCS, BERIFER>95%
—4EfEL 4PCS £ BIME—/REEEFIPAIE, 67F: FBE>94%
FHER; FHEEUHAIEBEL 0.2C BT POREL <130% 2R
MEREAILETE, DRMEARE, BURE e
e L 0% FalE o1 35%
BERKFEE>80%
5.4 HmEsEMi® Mechanical Performance Testing
FsS = MRS FlBThRAE
No. ltem Test Method and Condition Criteria




FEREBEIR X, Y. Z=2AE, 8N ARELEN
10HZ - 55HZ BYSRERERIEIRED 90min FRansiER
10HZ ~50HZ {U#BiEE (HixiE 0.8mm) .

X AIBE AR

' il After standard charging, fixed the capacitor to R
Vibration Test vibration table and subjected to vibration No fire, no explode, no
cycling that the frequency is to be varied at smoke or no leakage
the rate of 1Hz per minute between 10Hz and
55Hz, the excursion of the vibration is 1.6mm.
The capacitor shall be vibrated for 30 minutes
per axis of XYZ axes.
BEithsT2FEEMN 1300mm SERA X, Y, ZIEfR 6 NG e
e ) ENFRGEEIE T RHEE L 18mm-20mm fIEAMR I, | DX RIEREI 2
, | REE 0 SBEE 1R RS 1C HTTEMIER 3 K. R
Drop Test Battery is dropped from a height of 1.3 meters 6 No fire, no explode, no
times at six angles (X, Y, Z plus positive, negative) smoke or no |eakage
to concrete ground, then cycle three times at 1C
current.
5.5 Zetaellix Safety Performance Testing
FS = Pl Sk =3
No. ltems Testing Criteria
FERFEBRYERIAME 3C/4.6V BURBIRLSER T 4200 I,
. \a\, R \l:| kE N,
. Aden K IR N ENRIEA No
1 Overcharge testing 3C/4.6V DC power supply charge 2hrs fire, no explode, no smoke or no
leakage
after fully charge
iz pl)5 FimEBEIA/NTF 0.1Q R 1 h EK,ANRKE, A ENHEGRR
2 Short-circuit Short circuit 0.1Thr through less than 0.1Q No fire, no explode, no smoke
testing resistor after fully charge or no leakage
BB RrES L, & 10kg BER Tm
o . N - & B\/’ NIEVE, 3 vl 2
3 Impact testing Cell is placed on the impact plat. A 10kg N_O f|r§, nq explode, but
weight is dropped from the height of Tm distortion is allowed
onto the cell
uz CRY "zrﬁgggig;ﬁgjt?@ﬁ 1 300 Rt BN IR BB No
i AEFFERNNEL 28 /)N fire, no ex
, plode, no smoke or no
4 Overdischarge Discharge 28hrs through 30Q) resistor
testin leakage
g after fully charge
5.6 =iEMETFIEEENAE HT Storage Performance Testing
FsS S| PSS T
No. ltem Testing Criteria




FEAEBERItHE 60 + 2°CRIRMEHEE X ABRLE, FERERRK
60°C/7 & 7 R BREBEEXRIFBE No fire, no explode, no smoke or
1 60°C/7 d Storage 7 days at 60+2°C oven after

ays fully charge, then discharge to 3.0V at
RT

no leakage
BETR < 10%, KRG < 30%
Cap loss < 10%, imp increase < 30%

6. "EREBEIR  Storage and Others

6.1 KHAT7E  Long Time Storage
KECFEE (B 3 MNB) METTHR. R, TESBERS 3.75~3.95V.

If stored for a long time(exceed three months), the cell should be stored in drying and

cooling place. The cell’ s storage voltage should be 3.75~3.95V

6.2 HEZEIn Others
HIRIRBERPFRIZREN, RENTTNEHRE

Any matters which this specification does not cover should be conferred between the
customer and FULLEST ENERGY.



Appendix
. NS .
Handling Precautions and Guideline
For LIP (Lithium-lon Polymer) Rechargeable Batteries
ReVEEF R MR EHE R EEEM
Preface BIS
This document of 'Handling Precautions and Guideline LIP Rechargeable Batteries' shall be applied to

the battery cells manufactured by FULLEST ENERGY.
AN "REYEEFRERCRFHERANIERI (NERT ENEFRERATEFHET.

1 Charging 7

1.1 Charging current  Z8EBEER

Charging current should be less than maximum charge current specified in the Product Specification.
Charging with higher current than recommended value may cause damage to cell electrical,
mechanical, and safety performance and could lead to heat generation or leakage.

FEERMSETAME RPN ENRATRERER. ERSTHFERRITBISTES ERORIF
PREEME BE. HUMIMERERZ MR, HrJREaSEARRERE.

1.2 Charging voltage FTEEEE

Charging shall be done by voltage less than that specified in the Product Specification (4.2V/cell).
Charging beyond 4.30V, which is the absolute maximum voltage, must be strictly prohibited. The
charger shall be designed to comply with this condition. It is very dangerous that charging with
higher voltage than maximum voltage may cause damage to the cell electrical, mechanical safety
performance and could lead to heat generation or leakage.

FHEEEMSBE AR BT STHRERNEERE (4.2V/EE). 4.30V HFHEEERSRR,
FEFERR AUIR THRCRIE LR, FEIFRIESTAUE BIEER, BI85 RER/TRIZEIFEEMRE. T
MEREFNZ £ BERRIRR, ARESSEURIAEITR.

1.3 Charging temperature FTEEIRE
The cell shall be charged within 0°C~45 °C range in the Product Specification.
EBtfE 0°C~45 °C RUINRIRESEERRITFE,

1.4 Prohibition of reverse charging ZItME7E

Reverse charging is prohibited. The cell shall be connected correctly. The polarity has to be
confirmed before wiring. In case of the cell is connected improperly, the cell cannot be charged.
Simultaneously, the reverse charging may cause damaging to the cell which may lead to degradation
of cell performance and damage the cell safety, and could cause heat generation or leakage.



IEFERFERIbATIESNR, FERAFE, SRMERRER, BTENETHTE. B, &E
TS REEOHNRMEBMEE. T2t ASERR. iR,

2 Discharging #e8

2.1 Discharging current  FEBEER

The cell shall be discharged at less than the maximum discharge current specified in the
Product Specification. High discharging current may reduce the discharging capacity
significantly or cause over-heat.

EBEB RSB AEBHENSEAMERR, KERNESSHEDSERBASEIIR,
2.2 Discharging temperature EEEE

The cell shall be discharged within -10°C~60 °C range specified in the Product Specification.
EBtIFE -10°C~60 °C RUINRIEESEENE THE.

2.3 Over-discharging SRR

It should be noted that the cell would be at an over-discharged state by its self-discharge
characteristics in case the cell is not used for long time. In order to prevent over- discharging, the
cell shall be charged periodically to maintain between 3.75V and3.95V.

FEEEOR, EOOKARERNR, CAERMEENER T FRRIERRS, SpiEiTes
MR, FBRIERERT, W EFRRAEE 375V E 3.95V 2,

Over-discharging may causes loss of cell performance, characteristics, or battery functions.

IESSEE TR, BithIIgERITER.
3.Prtection Circuit Module (R IRFRE LR

The cell/battery pack shall be with a PCM that can protect cell/battery pack properly. PCM shall have
functions of (1) overcharging prevention ,(2) over-discharging prevention, (3) over current
prevention to maintain safety and Prevent significant deterioration of cell performance. The over
current can occur by external short circuit

EEC/EE BRI ECS PCM LATERR{RIFEEE/EBitl, PCM R EB LA T IIRELURIE e FH h LHRIARE 4

Be:
(1) SFRPThRE; (2) IRURIPTHRE; (3) ITERERF

3.1 overcharging prohibition:  IF{RIFEE

Overcharging prohibition function shall stop charging if any one of the cells of the battery pack
reaches 4.25+0.025V

LI SHIRBEIAR) 4.25 4 0.025V B, IS FeERIPThRER Sz RN S ahFHHELE TR,



3.2 over-discharging prohibition: S HEE{RIF

Over-discharging prevention function shall work to avoid further drop in cell voltage of
2.5V+0.1V Or less per cell in any cell of the battery pack. It is recommended that the dissipation
current of PCM Shall be minimized to 0.5uA or less with the over-discharging prevention. The
protection function shall monitor each bank of the battery pack and control the current all the time .

HEEtRE— SRR EREE 2.5 0.1V LUTE, SHRIPTIRERRRIPER AR S B B AR E A,
H#EF PCM RUBHSEEIVINVT 0.5uA, HEBIIMIRIFIIRE. XIRIFTIRERSERT In =R rEitt.

4. Storage IUF

If the cell has to be storied for a long time (Over 3 months), the environmental
condition should be: Temperature: 23+5°C Humidity: 65 % 20%RH

KRRt (81T 3 NR) METIEEN 23 +5°C, 1BEX 65+ 20%RH AFAEH,

The voltage for a long time storage shall be 3.75V~3.95V range.
W7FEER 3.75V~3.95V |

5.688it9FEEm Handling Instructions

Read and observe the following warnings and precautions to ensure correct and safe use of Li- ion
batteries.

INEIE FTHATEEDN, RBRERERARSYIERFHEI, WONZERNHER MRiEEEmm T~ £

RO AR T AR,
Danger!
fehs!

LB FEAIE  Caution and Guideline
(EFERIN SCRE = RSB LU R Z 28R, BIRIERERBEBINMRRE N ERIETNR L.

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

Z2ER  Caution

THRRFIRESEFRRE, RREEMR:

Failing in following items can cause leakage, heat even fire:

iR mAFEE !

Prohibition of reverse charge of battery.
I 7R

Prohibition of overcharge of battery.



ZIET e !

Prohibition of over-discharge of battery.

ZIFTESRIGES !
Prohibition of short circuit of positive and negative of battery.

IS RfEERFtE A7 !

Please charge by specified charger.

IBAEEL, BF], TTRISERERED!

Don’ t knock, beat, nail or disassemble battery.
IBRIFECIZERR, FEIDBECIHAXF!
Please keep away from fire or other heating sources and prohibition of dumping of battery into fire.

{#/E Guideline

SNERFE AR R R S AR B HRAS, 1512 iR KRR AR X S H SR EE RV !

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.

IBAREANER S EEIMERaEEFRD, SNISHISSEMAIMRE, 4EEHEItbIEds, EESEEAR,
K ERNE!

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.

{EFARIIBRIREE R ERIERA.

Please insure battery in quality guarantee duration before using.

SNERAEMKRE, ERRNEERE], SNTESEEALERT(E.

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