Battery

Specification Approval Sheet

503759
(Model)
: Li-polymer
(Type)
11.1V 1200 mAh
(Specification)
Prepared Checked Approved Issued
3= R pu N

Page 1 Of 14 Page



Product Modified Record List/

Revision/

Date/

Modified Content/

A0

2023/10/14

Page 2 0f 14 Page



Content/H=

1. Scope/i&EREHE
2. Model/ES
3. Battery Pack Dimensions/Ejth#ER~F
4. Battery specification/m=5alt&
5. Cell initial Dimensions/ES#IAR T
6. Cell Specification/EB/EHIA&i5AR
7. PCM specification/fFHRSE8
8. Application Circuit/ZeR&HRRIRE]
9. Battery/Cell performance test Criteria/FEBjtB{EerE
9.1 Appearance inspection by visual/ZNE B
9.2 Environmental test condition/4MNFINESS
9.3 Electrical characteristics/FBS 454
9.4 Mechanical characteristics/#/IiR#FE
9.5 Safety performance/Z£148e
10.Handling of Cells/EBjtHR{EF =1
10.1 Prohibition short circuit/Z21 FEBjtEAGRE
10.2 Mechanical shock/HiED:
11.Notice for Designing Battery/E2thyM5igiHE IR
11.1 Pack toughness/JMS\IRE]IEE
11.2 Cell/mBitbpYEE
11.3 Inside/4hEPAIERRLT
11.4 Tab connection/#f iZE#
11.5 For mishaps/$t3dE4 a4
12.Notice for Assembling Battery Pack/E3tiERs +E5EIR
13.0thers/H&
13.1 Cell connection/eg;thiZE %
13.2 Prevention of short circuit within a battery pack/ EBitBPIERRIFEESTRRS
13.3 Prohibition of disassembly/ZX1HRED
13.4 Prohibition of dumping of cells into fire/A~EEEE;t{HET K
13.5 Prohibition of cells immersion into liquid such as water/Z 1S58t
13.6 Battery cells replacement/ S8#aE8;tt
13.7 Prohibition of use of damaged cells/ZE1-{sEFRHIAAIEE,
14. Period of Warranty/{F/&HA
15. Storage of the Batteries/EB}tHi7ERL
16. Other The Chemical Reaction/HEHF KR
17. Note/iR¢

Page 3
Page 3
Page 3
Page 4
Page 5
Page 5/6
Page 7
Page 7/8
Page 9
Page 9
Page 9
Page 9
Pagel0
PagelO
Page 11
Page 11
Page 11
Page 11
Page 11
Page 11
Page 11
Page 11
Page 12
Page 12
Page 12
Page 12
Page 12
Page 12
Page 12
Page 13
Page 13
Page 13
Page 13
Page 13
Page 13
Page 13

Page 3 Of 14 Page



1. Scope/

This specification is applies to describe the related Battery product in this Specification and the Battery/cell supplied by Green
Power Co., Ltd only.

2. Model/ 503759 1200 mAh

3. Battery Pack Dimensions/

ﬁ"x E#2.02P : =

50 3

Max: 62 mm

Battery Pack Dimensions/
NO Items Remark
1 thick T 16 Max
2 wide w 38 Max
3 Length L 62 Max
BOM of Battery Pack/
NO Part name/&#k ; Remark
1 Cell/EBiE 1 PCS 503759
2 Solder/ig45 0.3 g Lead Free
3 PCM/{RFHR 1 PCS LH-GC4-3S4A-27D58D8-V1.0
4 Wire Red/S£4T/2 2 PCS 1571/26# , IEARHES | HMEELAK50mm
5 Connector/ifsk 1 PCS =[E2.0-2P
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4, Battery specifications/F= &

NO. Items/IE Specifications/#i& Remark/&iE
Capacity for assembled cell ) )
1 discharging by 0.2C = 1200 mAh Standariﬁ;};%%?% method
FIEEIE0.2 IR R > *
) Delivery Voltage, Within 10 days from
2 PAC'EE?éxfBEg"gtage = 117V Factory
TR RIREE , FEH 10 KA
3 Battery Pack Ratings Voltage 111V Mean Operation Voltage
FE 4B FRFRER R BN TEBE
Battery Pack Max Charging Three-stage charging by provided AC
4 Voltage 12.6V charger
Bt AR AT B E HEERERREH=RARBEL
240 mA 0°C-15°C,0.2C Max
max continuous charge
5 A 600 mA 15°C-25°C,0.5C Max
BRI RE
/ mA /
6 Discharging Cut-off Voltage 8.1V
BRI &
; max discharge current 600 MA For continuous charging mod
BRI AR (0.5C) LSRR
Charge with 0.2C constant current and 12.6
V constant voltage, charge to 12.6 Charge voltage: 12.6+0.02V
8 Standard charge condition  |V,continue charging till current decline to < Charge current : 0.2 C
IEFTRR AR 0.01C FEREERJE : 12.6+£0.02V
?ﬁéﬁiﬁﬁﬁ&ZCEiﬁlZ.6V,'TEE?6§EEL’F‘ES FEEEERR 1 0.2C
Standard discharging method . e
9 - o 0.2C constant current discharge to 8.1V 0.2CtExR F=8.1V
WS 9 EN i GEES
Measure two sides of the drawing line
10 Internal Impedance Assemblagelmpedance after assembling.

AIFE

Lt fEMFE<300mQ

RECEMIE R 3 | 2
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5. Cell initial Dimensions/E S ¥TART

T BEHEE 5 mm Max
W BmE 37 mm Max
H BOKE 59 mm Max

6. Cell Specification/BB = FRAG

Material system

Ternary lithium

EMAR =
Nominal Capacity 1200 mAh
RS E
0.2C Standard discharge
- . 0.2CHR/ERER
Minimum CapaCIty 1200 mAh
BIER
Nominal Voltage 11.1V Mean Operation Voltage
TRFRERIE B ITFEEE
Delivery voltage 5117V Within 10 days from Factory
Charge Voltage 42V+0.03V By standard charge method
FERRE S TREFER

Standard charging method
tREFREBETIH

0.2C constant current,4.2V constant
voltage charge to 4.2V,continue charging till

current decline to <0.01C

0.2CIER4.2VIEEFRZERER<0.01C,
BEZ7h( ft5% )

Charge current

FEREFRIR

Standard charge, charge time about

0.2C 240 mAh 5h(Ref)
tETEE |, IEZISh( 5% )
0.5¢ 600 mAh Rapid Charge, charge time about: 2h(Ref)

RiEFTEE | BHEIZ92 h( ft5% )
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NO. Items/TE Specifications/#i#& Remark/@iE
Standard discharging method . e
9 - g 0.2C constant current discharge to 3.0V 0.2CIER Z3.0V
AR S g ENGEES
Cell I | Imped Internal resistance measured at AC
10 € n;%i*';\]n[fﬂe ance < 40mQ 1KHZ after 50% charge
’L’ e R AR A R NIE
240 mA 0°C-15°C,0.2C Max
max continuous charge
11 -~ 600 mA 15°C-25°C,0.5C Max
BRI RE
/ mA /
Maximum discharge current For continuous charging mod
12 . 05C 600 mA . e
AR FFEEEEIR EELRI R AR
Charge/7eFg 60253‘?/: H
Operation Temperature and T Erargoigt éllvsry Iotw tlemperature.such js
13 relative humidity Range ew UL WITDE e a lower capacity an
- reduce cycle life of the bat tery
TR , —20~60°C (CRAEBRA T , S LERED
Discharge/pEg,
60+25%R.H.
i h Do not storage exceed half year. Must
within 1 mont charge once when storage for half
AN © BOC o~ 0,
fora | . ! fpg -5 h+45 65+20%RH year.must charge the battery which with
14 Storage ten:peratfjre ~or a long (Within 3 mont protect circuit when storage for three
time/AKREIETFRE 3ANBMA : 5°C~+35 65+ 20%RH months
gf‘gg f“;rg*; 15 65.220%RH REBLEE | KBEERFFE—R | SR
! ' U FIREEB3N A FRE—IX
Cells shall be charged per 3.3.1 and
discharged 0.2C to 6.0 volts.Except to be
discharged at temperatures per Table 3.
Cells shall be stored for 3 hours at the test
temperature prior to discharging and then
Temperature Dependence of |shall be discharged at the test Each cell shall meet or exceed the
15 discharge capacity temperature.The capacity of a cell at each | requirements of Table 3
( B IR ERE ) temperature shall be compared to the BEFNRESENANTRINEK
capacity achieved at 23°C and the
percentage shall be calculated. .
FEith% 3.3.1 MlxEFeEE. HRRIMNEEF
B, Bt IRIR IR E P E 3NN
Table 3 ( #&3)
Discharge Temperature ( FEEIERE C) -20 -10 0 23 60
Discharge Capacity(0.2C) ( B E/0.2C) 70% 80% 90% 100% 90%
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7. PCM specification/fRiFiR ¥

NO. item/TiE Min/B/Mll Type value/stEV(l Max/B (il Unit/saf
2 o SRR 400 o 0 ’
3 Over disclg’g]ﬂe{ %o??;}cijon voltage 262 2.70 278 \Y
S 29 >0 > ’
s | O 30 >0 7‘° ’
; Over disg;;{%; giﬁ%g;jglay time 500 1000 1500 ms
9 Shor_‘é ii|g§r{o%t§jction N YSE ~ ~
11 OVOE/P;%%ing N YSE ~ ~
12 I%ﬁéﬁgﬁce 50 ~ mQ
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8. Application Circuit/&%

CET
:.EEI'F
3
iad
288
=
=
k-
a]
Y

e

.,,u
1=

Wk FARPIC CM1033-DS Ul 1
& /- MOSFET 8205A Q1Q2 2

Page 9 Of 14 Page



9, Battery/Cell performance test Criteria/FBjth {488t
9.1 Appearance inspection by visual/4MBE M

There shall be no such defect as rust, leakage, which may adversely affect commercial value of battery

FISMRINLRBIER. 1SR, mR

E/
37

IR AN {ERIERBETFAE.

9.2 Environmental test condition/5}SRIR iS4

Unless otherwise specified, all test stated in this product specification are conduct at below test condition
PPN RHR LA IR RARHT | BRAESTRIEESN.

Temperature:20°C~25°C

Relative Humidity:60%+25%R.H.

9.3 Cell Electrical characteristics/E8 {164

NO. Items/IE Test Method and Condition/Mil75iE R & Criteria/iRfE
dc . 0.2C (Mi After standard charge,the capacity shall be measured
Rate 0 ;gi'c'jyg?ﬁt-‘";‘" (Min.) on 0.2C discharge till the voltage discharge to 3.0V. #1200 mAh >100%
. )\ 5= s , . = o oo
RERE FREZEE | B3 OVEILE , WR0.2CHEEE
dc ) 0.5C (Mi After standard charge,the capacity shall be measured ) )
1 Rate | :glc'jygif E(M'n') on 0.5C discharge till the voltage discharge to 3.0V. Riegt{;lcag:;'ty
. NESE s L. — BEFRE>
B FREFSEEIE , HEBE3 OVELE , URO0SCHEE R ERNT2I0%
dc ) 1€ (Mi After standard charge,the capacity shall be measured ) )
Rate 1;210;)’;}* - Min) - |on 1c discharge till the voltage discharge to 3.0V. Rie:lt{;;icagj;ty
INERE i ; . e e A BEFRE>
RERE FRORFEEUE | SR EI OVALL , WRICKSRER BRI
Charging and discharging battery as blew conditions
0.2C standard charge to 4.2V end-off
0.2C standard discharge to 3.0V cut-off
5 gyde L,iie ContirTuou? charge and discharge for 500 cycles ,the >80% of initial capacity
B Capacity will be measure after the 500 th
cycle ZREIZLAT 44 -
0.2CHREFEBEAS2V , 0.2CHRERMEBZE3.0V | EEF
FMEBTEER300/E , EHE300FERENESE
The battery to be charge in accordance with standard
charge condition at 20~25°C,then storage the battery at
an ambient temperature 20~25°C for 28 days.
. . Measure the capacity after 30 days with 0.2C at 20~25 . .
3 Capacity retention °C Retention capacity

BERRS

as retention capacity

FeeEith#E20~25 CARfEFEFBEETRE 20~25 "CRIIRIR
28 X, 28Kfm , MiFEith#E20~25 *CIRIZ T 0.2CHHE
BEENRESEE

BERF285%
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9.4 Mechanical characteristics/HURIS 1%

NO. Items/ME Test Method and Condition/MiE5AR && Criteria/#x%E

The battery to be fully charged in accordance with

standard charge condition, then drop the battery three
times from a height of 10m onto a concrete floor. The N losion. No fi
1 Free fall test batteries are dropped so as to obtain impacts in 0 explosion, Mo Tire

BRESE o FHEK , TTIRKE
random orientations.

HiRRNERRERR A FEHRE | AENIm SEESER
BEI—KIEHE |, BEHESE =R,

After standard charging, fixed the cell to vibration table

and subjected to vibration cycling that the frequency is
to be varied at the rate of 1Hz per minute between

10Hz and 55Hz, the excursion of the vibration is No explosion ,No leakage , No
Vibration test . . )
2 SRt 1.6mm. The cell shall be vibrated for 30 minutes per fire
! axis of XYZ axes. ToR, AN RN

BiREZBEENESEEERDE L, BX . Y. Z=
N EERE:305H , RIE1L.6mm |, IREBEEA
10Hz~55Hz , &40 E5t1Hz,

9.5 Safety performance/&R2#488

NO. Items/ME Test Method and Condition/Ji&75% R ki Criteria/iffE

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 °C/min + 2 °C/min

1 Thermal exposure test :O @ ¢ £130 °C + 2 °C.Th I < at thi No explosion, No fire
BRI emperature o - 52 L hecelremains at s FHEK , ToIRIE
temperature for 10 min before the test is discontinued.
RRFEERREILREREIERE  MENER=SHE
B, WESBLL5°C/ Min £ 2°C/ MinBJiESRFZE130°C
&, 7130 °ChE 10544,
The fully ch i hort circui
e fu y.c arged bé'ftery is to be s. ort CII’C.UIted by No explosion, No fire
connecting the positive and negative terminals of the
. . The Temperature of the Battery
5 Short test battery with resistance load not exceed 100mQ .Tests r ¢ ded than 150
SR (20°C are to be conducted at room temperature 20~25°C. surface not exceeded than
Rt (20°C) ° ducted atroom temp \ FHIK , TIRKE | FEIETERE
FE=IE20~25°CB 7R A AV IE R B AR 100m REBI150°C
ORYARER SR,  IERGRESR(ERIthINRAaRS
The fully ch i hort circui
e fu y.c arged b?'ftery is to be s. ort CII’C.UIted by No explosion, No fire
connecting the positive and negative terminals of the
. ) The Temperature of the Battery
3 Short test battery with resistance load not exceed 100m Q .Tests P ded than 1
S (60°C) are to be conducted at room temperature 60~65°C. ;g Eaie n;’;;k("czee Eﬁef m%?ﬁ?:;ﬁo
1 ES 1 ! Jinil
TEEIR60~65 CIRFRBIBIE SR AT 100m | T T
ORIARERRER | ISRt NARAa R,
4 Forced discharge test 'i Cd ;Soihgaggnis‘ce" Is subjected to a reverse charge at No explosion, No fire
1 AR U e FoHEK , TRk
R SRR , BAILC RIEFFE 90 9§ PR
After standard charge, continue to charge with a
. Over charge test constant voltage 13V per a cell, holding 8h. No explosion, No fire
ST OINETHEE | LAL3VRYEERBEAr LT |, fRIF8 FoHEK , TRk
/N,
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10, Handling of Cells/Ea5thiR{E+ IR

10.1 Prohibition short circuit/#1EEBhEEE

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.

EREMER, ERATERSORRMERBARUNBRRIMR  mEESSHSRERIEERRN. RAERESSE
MEREREZEE , IMERSSBRARRERD. EA—MESNRIFPBEETLERIMEEITRIFED,

10.2 Mechanical shock/HliilE

Falling, hitting, bending, etc. may cause degradation of LIR characteristics.
R, flHE. SHESE e PR A ERE,

11, Notice for Designing Battery Pack/Mith/M iR NN
11.1 Pack toughness/SMPSIR41 BE

Battery pack should have sufficient strength and the LIR cell inside should be protected from mechanical shocks.

RSN RIZ R RS HU MR E (R R I ME .

11.2 Cell fixing/eBithRY EE
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.
Bt RAERN—HENZEEEINS LRI AREENE .

11.3 Inside design/$MR#EBIRTH

No sharp edge components should be inside s the pack containing the LIR cell . SNSRIZEERHAIER AN S $E5 .

11.4 Tab connection/#} K1

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
W ERABENERRIBIRED L | SNSRI N ER A AZINT

MRFEAATIEEFRPR THAIEEINTHREEEEIFERE

)RR ERNEE S =B AT fhEReE

2) IRIERTREARYREAREET 350°C ;

3) IRBRIIEA RGBT 3 FOEP

DIBBRYTEB 5 R, SR EEA BT T RIS

5) EEEEIMAETEET100 CESIREERD .
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11.5 For mishaps/#t 3 B5 i

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 s pacing between bare circuit patterns with different voltage.(Including around connector)

3) 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.

REBINIINTIRTT N E ERM AR B H IR R AR &,

1) RERRIFERSSRNERRIEETT ;

2 ) EAEREBEBR TEs HI N EIERR R BiEELEE .

3) EfE Bt ARIZEREEERNRAR ER—EREEBRSFMNRERR SHEBREFMHTRARARITERNT
BRREFIRESIERAER . (RIFIRIRITOASBEESRIPE .

12, Notice for Assembling Battery Pack/ea;thEc: W IR

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

ERREIERARIHES. SIREUEMRTED .

13, Others/HE

13.1 Cell connection/Ea;5thiERE

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) FEERIFES I LEIRERIEIL L .

)RR EIRES L2 RINIZTRIREIRM £, B SHERIEEENAELERIBAIREARBEARZR .

13.2 Prevention of short circuit within a battery pack/e2ith/ISBaYERETIRG

Enough insulation layers between wiring and the cells shall be used to maintain extra safety protection.The b attery pack
shall be structured with no short circuit within the battery pack, which may cause generation of smoke or firing.

ERMAS | L2 BNiZE RBHNESEERTR SR, BitthISERMMNRH SEREREXIERKRIER.

13.3 Prohibition of disassembly/# L3 ED

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.
DAERERD . IFEEBERSRERMAIRER S3EEX . BE . BESHEEREER .
)BBREEEMN. H—HBERIOEIRER. FENRE , NIZRIABEKPEURKBESE .

13.4 Prohibition of dumping of cells into fire//EIBER BT X
Never incinerate nor dispose the cells in fire. These may cause explosion of the cells, which is very dangerous and is

prohibited.
TERREN , BNSIEWEE  XMREK , BRI,
13.5 Prohibition of cells immersion into liquid such as water/$€1LB;ae8ith

The cells shall never be soaked with liquids such as water, seawater, drink s such as soft drinks, juices, coffee or others.

BAECHELRBERASTG&EK « KRIEESRE . it . MEEEETRY .
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13.6 Battery cells replacement/HEie8ith

The battery replacement shall be done only by either cells supplier or device supplier and never be done by the user.

SR IREE A R Rt A T R ER BN A oA , BRAERTER .

13.7 Prohibition of use of damaged cells/#LL {5 FAIRAFAYER
The cells might be damaged during shipping by shock. If any abnormal features of the cells are found such as damages in
aplastic 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.
Mt ATREE IR P RHEMZIR. MRAMBEEFE | HINEERA , BibERTY , GHRBRIKE  KIRRFSE
FEBERAXLEE . BiRNREERRIIKESE HIRR B ENIZIT B KRR N IRE,

14, Period of Warranty/GREHA
The period of warranty is one year from the date of shipment. Green Power guarantees to give a replacement i n case of cells
with defects proven due to manufacturing process instead of the customer abuse and misuse.

BitIRAEPN LR BERA—F. NREHENRERERIESREPEANMARR TR IERARERERSER A RRE
IBHEER
15, Storage of the Batteries /EBithAYFFIN

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.

BN AEER TERNREI30%E50%NEE. WK EMET , @INEFFRIRBLIRL LRI IRE .

16, Other The Chemical Reaction/E# ¥R

Because batteries utilize a chemical reaction, battery performance will deteriorate overtime 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.

RTHEEEFNBUFERNARIE , FrLARR ARSI RESIHE  AIERFRIRK—REBMAER . WRERFENR
B . MEREEMERESBEHEAEEENERTER , REEEEIINFERSGRERTERRSBIREIRIA . MREMKEL
Tee7Es , BMEFRETALER , XERESERENT ,

17. Note/iFE

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

iR BB P ARBIEEIN X5 Y HEE.
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