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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

S SR e &t
No. Name Model Remark
13RS ENREYHEIB503759 BENRGYIREI
1 One piece cell FE503759 FE Polymer Lithium lon Battery

3.EEFASE] Specification

NO Items Criteria Remarks
Typical  Capacity
2.1 gz 1200mA 0.2charge and discharge for
Minimum  Capacity 1200mA cut- off voltage
. BER - 0.2C FEHFBELILFIE
Nominal Voltage
2.2 ATEREE 3.7V
Internal Impedance B Cell: <100mQ ACTKHz after standard charge R
AC TKHz Ukt
23 Pra Eith Battery: <100mQ FERMRAC TKHz it
Charge cut-off voltage
Standard charge current 600 mA
2.5 GG Th 05¢
Max. charge current
26 Bk 7S 1200 mA 1C
Standard dis-charge current 600 mA
2.1 G35 GEeh 0:5¢
Max. discharge current 1200 mA
2.8 PTG ¢
Discharge cut-off voltage 25V+0.1V
2.9 ARFE LR
Operating Temperature 0~+45°C Charging  7tF8
N=|
2.10 TAFRE ~10°C~+60°C Discharging 1 £
20°C / +45°C Less than 1 month
Storage Temperature IN—B
ay=N=1i=3
211 B 20°C / +35°C Less than 6 months

INF7RTB




4.8;thR~J Battery Drawing
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Tah distarze d
HE A W2
Tah Width W2
| I
| |
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| | Oter Length of Tab Sealant 13
| 1
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Top Sealing Width W3
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Battery Length L1
[ ee]
| EREEWL HEEET
| BatteryWidth W1 Battery Thickress T
e A e
Criteri Ite Criteri
B ELT =AS59.52K WEEE W2 52K
59+0.5mm Max. Tab Width W2 S5mm
REKE L2 6.0+1.0 2K TEZTE W3 2.4~3.8 =K
Tab Length L2 6.0£1.0 mm Top Sealing Width W3 24~38mm
RERNEREE L3 0.2~2.0 2K BGEET BAS.1EX
Outer Length of Tab Sealant L3 0.2~2.0 mm Battery Thickness T 5.Tmm Max.
BBEEE W1 BA37.2 K WRE R 18+1.5 X
Battery Width W1 37 £0.2mm Max. Tab distance d 18+1.5mm




5.6tk Finished Battery Drawing
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6. ZiISIRIFIEE Application Circuit
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7. Eithl¥EE Battery Performance
7.1 56 W Visual Inspection

EItINREMRF TS, Ba, feEdIRE. MR, 5. i, TEEARIK.
There shall be no such defects as scratch, flaw, crack, and leakage, which may adversely affect

commercial value of the battery.
7.2 tEMRRSE Standard Testing Condition

PRIER BRI SR AMEBIIFTENAINESNERRE 25+3°CHENERE 45% - 85%RH FH4THIT,
Unless otherwise specified, all tests stated in this product specification are conducted at below

condition: Temperature: 25 + 3°C
Humidity: 45% - 85% RH



7.3E814%RE Electric Performance

FsS InH Pl e T
No. ltem Test Method and Criteri
o . 0.5C [EBRFHEE 425V, RGlEERBE RFEEREANEE 5.0 )N\,
TREFTEIRT 0.05C HehE 25+3°CGRET 7B,
1 Standard Charge Charge to 4.35V at constant current 0.5C, Constant voltage 4.25V for
then constant voltage charge to taper current | 5.0hoursin all at25+2°C
0.05C
N EF R IR AR R T ERIE e
U S >12008%
2 Minimum Capacity| Measure the capacity through standard z1200mAh
charge model and standard discharge model
(1) ZEEEITRE: tRAEFEEER; 300 RBEFREHEEEXNTE
, (2) MEBITRE: REMEERT, FERREFEN 80%
=R BEELA B 300K, Residual capacity > 80% after
3 | Cycle Life Charge: Standard charge model 300 cycles vs. Discharge
Discharge: Standard discharge capacity of first cycle
]z} it S0%ZEAT, 1KHz AR <100 =X
4 Impedance Internal resistance measured at 1KHz AC | £100mohm
impedance at 50% capacity
FEItEEE R AR TSR E 3.75-3.95 {&
> Battery Voltage Measure OCV by multimeter 3.75 - 3.95V
FREBIIRE: tNEREERER -20°CF, FE240%
NE— MEREHE . £ BI7E-20°C,-10°C, 0°C 1 10°C T, BE275%
IEimE= ERe 60 C3RE T 0.2C [EHRKEEE 3.0V 0°CF, &FE280%
Temperature Charge: Standard charge model 60°C T, 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, cap.acity >75%
respectively 0°C, capacity = 80%
60°C, Capacity >95%
WiFEEEA 3.75~3.95V, KiESg 23°C+5 #30%: BE
CRSMT, BEBFECE 1 6, FH >95% MPE<120%
&, 1NBEE 4PCS, NMBIEE 4PCS, BERIFER>95%
—FFE 4PCS 2 RIMIE—REEEFNEE, 6NH: HE>94%
FHER; FHEEHAUEBLL 0.5C BT PO <130% BT
_ MEREAILTE, DRMAAE, BURE .
, | ARt SRR TR, L 50% FalE o1 35%

BERSE>80%




7 AU EEEMi Mechanical Performance Testing

Fs InH MRS FlRTFRIE
No. ltem Test Method and Condition Criteria
TR X, Y. Z=1NAE, 8N ERELEM
10HZ -~ 55HZ ROSRER{EIA IR 90min FRafSMER
10HZ ~50HZ (IfZiE(E (SfRIE 0.8mm) . K AIBIE BN 8¢
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.
== = AN
B RS R L 1o 20mm GO L, | X A
BRI B4 EBE 1R BISA 1C HHTFBIER 3R, iR
2 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)
to concrete ground, then cycle three times at 1C
current.

smoke or no leakage

7.5% 28N Safety Performance Testing

FS S| PSS -3
No. ltems Testing Criteria
FEERAYER thAME 3C/4.6V HIERRLSER thiE 420 i
N oW \”J,' ! =RE =S
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 FEHEBREIBA/NTF 0.1Q EBEREE 1 h EK,ARKE, A ENHEGRR
2 Short-circuit Short circuit 0.1hr through less than 0.1Q No fire, no explode, no smoke
testing resistor after fully charge or no leakage
BEimERES L, % 10kg B Tm
- o B RIBKE, AVFEITASY
=YL BECEET, hHET Ti& IR, ST
3 Cell is placed on the impact plat. A 10kg No fire, no explode, but

Impact testing

weight is dropped from the height of Tm

onto the cell

distortion is allowed




SEHER S, RHREBMERELRIREERS LA 300 ShEiars TN, FIBNE, RENRERR No
THAEEEINE, 28 /e

fire, no explode, no smoke or no
Discharge 28hrs through 30Q resistor

4 Overdischarge
leakage

testing after fully charge
7.6=REF RSN HT Storage Performance Testing
Fs S| plimeeSts e
No. ltem Testing Criteria
FuRFEERIHE 60 + 2°CRIRfEFHEE X AELE, FERSIRR
60°C/7 X ;tf,ﬁﬁil?f?&tili_ . . No fire, no explode, no smoke or
orage 7 days at 60+2°C oven after
1 60°C/7 days 9 y ) no leakage
fully charge, then discharge to 3.0V at SEEE < 10%, FIFERENN < 30%
RT Cap loss < 10%, imp increase < 30%

8. "FREEEIR Storage and Others

8.1 KHA™F  Long Time Storage
KEICZHEEE (B 3 NA) MBT T, R3Ek, ITFEERN 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

8.2 HEE=In Others
HAIRRBABPRIERAIFI, N5 EHRE

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



Appendix
. R .
Handling Precautions and Guideline
For LIP (Lithium-lon Polymer) Rechargeable Batteries
ReYEEFRERERHERAEEER
Preface 8IS
This document of 'Handling Precautions and Guideline LIP Rechargeable Batteries' shall be applied to

the battery cells manufactured by WON.
AN "REVEEFRERUREERANIEEI (NERT MIBERERATE BT,

1 Charging  #H

1.1 Charging current  Z8EBEE

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 ENRATERRER. ERSTHFERRITEISTES ERORIF
PEEE BE. HUMIEREZ 2IERERIARE, HAIRERSEUAR AR,

1.2 Charging voltage FEEEEE

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.

FEBEMSBIANERTISTHREIMERE (4.2V/EIE). 4.30V AFTEEERSHRER,
FeFERR ROIR THRGAHE LS. FEIBFRIESTAUE BIEER, KBRS eR/TRIZEEMRE. M
MEREMIZ M BRI, FIRERSEURMETR.

1.3 Charging temperature FERIRE
The cell shall be charged within 0°C~45 °C range in the Product Specification.
EEiths/fE 0°C~45 °C RUNEIRESEENITFERE.

1.4 Prohibition of reverse charging Bk AZE

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.

IEHHERFEEIbRTIESR, FERARE, SRMEMNER, BLENBTHTRE. B, RO
TS FHEREOHFRIEEMRE. 2t AREERA. .

2 Discharging #Es

2.1 Discharging current  FEBEE

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.

MR RGBS ANME BNENRARERR, KERNERSHECSERIFBHSEIIH.
2.2 Discharging temperature ERIRE

The cell shall be discharged within -10°C~60 °C range specified in the Product Specification.
FEBATE -10°C~60 °C HUINEIRESEERHITHE.

2.3 Over-discharging ISR

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.

FEITHNE, ERIBRKEKREREE, ErRsAEEREAFIEMATEMIMERE. ST
RUARSE, EMEAERRZFERE, JSHEMELERHE 3.75V & 3.95V ZiE),

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

IS SEERCERE. BIBINEEAIHEK.
3.Prtection Circuit Module (FHPER IR IR 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

G/t BN EC PCM LATERR(RIFEES/EEit, PCM R EB LA T IhRELMRIER £ FHFh LRI i

ge:
(1) SFRPIOEE; (2) IHUFIFIOEE; (3) TRmERF

3.1 overcharging prohibition:  SF{RIFEE

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



L E—EETSRIEEEAER] 4.25 2+ 0.025V BY, IFEEERIFINRERN SZRIEaHHE 1L,

3.2 over-discharging prohibition: IS 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 AR,
H#E7F PCM RUBSHIAVINVT 0.5uA, FEBITMRIFINEE. IXRIFTDREN SCRT ISR E e,

4. Storage °fF

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 AFARH,

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

5. 689 FEEmm  Handling Instructions

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

INEIE THATEEN, HREREARSYIERFHEI, WONZERHER MRiEEEmm T~ £

AOEfAIEIREA T TR R,
Danger!
feh!

LB FEAIE  Caution and Guideline
(EFERIN SCIRIEF RSB URZ 2R, BIRIEREREBIRRE B ERIETNR L.

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

Z2ER  Caution

THRRFIRESERIRE, KREEMWR:

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

i RmEFEE !

Prohibition of reverse charge of battery.
ZIEd 7!

Prohibition of overcharge of battery.



2 g hiEs !

Prohibition of over-discharge of battery.

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

IS REERFtE A7 !

Please charge by specified charger.

BAEES, BF], TTRISERERED!

Don’ t knock, beat, nail or disassemble battery.
IBRIFHECIZERR, SEIEEESHAKH!

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

{#MAEE Guideline

SNERFE AR R R S AR HRES, 1512 iR KRR AR X B 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.

IBAEENERSEEIMEREEFRD, BUISHISSEIRAIMEE, MERithEn, EESEEIMAR,
FEKERLE!

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 LR ERIERA.

Please insure battery in quality guarantee duration before using.

SNEREEMKRE, ERRNEERE], SNTESEEALEST(F.

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