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1 Scope/&ZHTEH
This specification is applies to describe the related Battery product in this Specification and the Battery/cell
supplied by Great Power Battery Co., Ltd only.
A 5 Ui T IR AR A5 oA G AR 77 et DA S I W i A B 2 ) B4 0 rL
2  Model/#5: 652535
3 Cell Specification/s:t = i Hi#%

No. ltems/3 H Specifications/ M # Remark
#HE

1 Nominal Capacity 400mAh 0.25C Standard discharge
TR B 0.25C FRifEcd

2 Minimum Capacity 380mAh
BN

3 Nominal Voltage 3.7V Mean Operation Voltage
FRAR R B AR

4 Delivery voltage 3.7~3.9V Within 10 days from Factory
NS fEHT 10 RN

5 Charge Voltage 4.2V+0.03V By standard charge method
TR L b e R T

6 Standard charging method 0.5C constant current,4.2V constant 0.5C 1Eyit 4.2V 1EE R i <0.01C

PRt 7e LT = voltage charge to 4.2V,continue charging N 1] 4.5h (2 %)

till current deline to <0.01C

7 Charge current 0.5C 200mA Standard charge, charge time:4.5h(Ref)
75 L R brAEFEHL, I [A] 4.5h(fE2%)
1.0C 400mA Rapid Charge, charge time:3.0h(Ref)

PRIEFEHL, I [E] 3h(fitZ %)

8 Standard discharging method 0.2C constant current discharge to 3.0V, 0.2C fEUHHZ 3.0V
B i 77 3
9 Cell Internal Impedance <90m Internal resistance measured at AC
FAE RS YRR 1KH; after 50% charge

LA T A R A B
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3 Cell Specification/;= 5 #i#& (continuous/4E &)

No. ltems/35 H Specifications/ k% Remark
#
10 Maximum charge current 400mA For continuous charging mod
RO TR LIRS L HEAL TR A
11 Maximum discharge current 400mA For continuous discharge mod
>IN GEREES N BT A
12 Operation Temperature and relative Charge/7tH1 0~45°C Charge at a very low temperature such as
humidity Range 60+25%R.H. blew 0°C,will be get a lower capacity and
AR P R i reduce cycle life of the battey
TURF AR T, S i 74
i
Discharge/fi{ & -10~60°C
60+25%R.H.
13 Storage temperature for a long time -20~25°C Do not storage exceed half year.Must

KL AT AL

60+25%R.H.

charge once when storage for half
year.Must charge the battey which with
protect circuit when storage for three
mouthes.

ANTT R R, K B AR B IR

A ARAFAR it 3 AN H FE B — IR
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4 Battery/Cell performance test Criteria/ Byt {4 Fednk
4.1 Appearance inspection by visual/#}¥i B #ll
There shall be no such defect as flaw, crack, rust, leakage, which may adversely affect commercial
value of battery.
RSN R G 80, 1B Fint. 15T IRIREE R R ML A B P SR P A E
4.2 Environmental test condition/#f I8 A4t
Unless otherwise specified, all test stated in this product specification are conduct at below test condition
P R % AN ISR EAT, BRARRRIRAR E S
Temperature: 20°C~25°C
Relatiive Humidity:60%+25% R.H.
43 Cell Electrical characteristics/H.< %%
No Items/Ti H Test Method and Condition/{lj i 75 1 & 4 Criteria/brifk
1 Rated Capacity at 0.2C(Min.) | After standard charge,the capacity shall be 2400mAh 2100%
0.2C /M VEiE R E measured on 0.2C discharge till the voltage
discharge to 3.0V,
FRUEFS R, R ZE 3.0V 1k, JIE 0.2C i H %
i
Rated Capacity at 0.5C(Min.) | After standard charge,the capacity shall be 2392mAh 298%
0.5C H/NUiE A& measured on 0.5C discharge till the voltage
discharge to 3.0V,
PR LS, R E 3.0V Ak, W& 0.5C A
s
Rated Capacity at 1C(Min.) | After standard charge,the capacity shall be >380mAh 295%
1C H/INOIERE measured on 1C discharge till the voltage
discharge to 3.0V,
WA E, BERZE 3.0V ik, W& 1CHBEERE
2 Cycle Life Charging and discharging battey as blew >70% of initial capacity
TR FH conditions
0.5C standard charge to 4.2V end-off
0.5C standard discharge to 3.0V cut-off
Continuous charge and discharge for 500
cycles,the capacity will be measure after the 500"
cycle
FETR AL LA R 26 AF -
0.5C FrifE 7 L % 4.2V, 0.5C ArifE i L % 3.0V, &
BeFE AR 500 Ji, 7E5E 500 A 45 R 5 I A
3 Capacity retention The battery to be charge in accordance whith Retention capacity
KRR standard charge condition at 20~25°C,then storage KR
the battery at an ambient temperature 20~25°C for >85%
28 days. N

Measure the capacity after 30 days with 0.2C at
20~25°C as retention capacity
B A 20~25°Chr#E 78 L J5 1 47 £ 20~25°C I 31
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4.4

Mechanical characteristics/HLR4S

No

Items/3i H

Test Method and Condition/ il /5 73 & 2% 1t

Criteria/fif

1

Free fall test

B H A T

The battery to be fully charged in accordance with
stnadard charge condition, then drop the battery
three times from a height of 1,0 m onto a concrete
floor. The batteries are dropped so as to obtain
impacts in random orientations.

PR 2 IR b A 7S LR AR ST L, RS NI i B RVE
R B — AN K YR, BEHLERTE =K.

No Fire,
Rk, RS

Vibration test
PRBNIM X

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 1.6mm. The cell shall be vibrated
for 30 minutes per axis of XYZ axes.

b e 7S S S EDE RS & B, WXL YL Z =
A7 1 &R B 30 3B, HREE 1.6mm, $RENHE N
10Hz~55Hz, %7 #h4fk 1Hz.

No explosion,No leakage,No fire

Tt A, AENE

Crush test
B

Fully charged the battery in accordance with
standard charge condition, the battery is to be
crushed between two flat plates. Continuous to
applied force on battery of 13kN(17.2Mpa),stopped
until a pressure reading of 17.2Mpa is reached on
the hydraulic ram

B ARTE R R R, BRI 4R
WRiE], s 13KN (17.2Mpa) 57, BRI
JEJRELHE AN /7343 13KN (17.2Mpa) B 1k

No explosion,
No fire

Teid KT AR

Shock test
f T

The fully charged battery is secured to the testing
machine by means of a rigidmount which will
support all mounting surfaces of the cell or battery.
The battery is subjected to a total of three shocks
of equal magnitude. The shocks are applied in
each of three mutually perpendicular directions. At
least one of them shall be perpendicular to a flat
face.For each shock the cell or battery is
accelerated in such a manner that during the initial
3 milliseconds the minimum average acceleration
is 75 gn. The peak acceleration shall be between
125 gn and 175 gn. Cells or batteries are tested in
an ambient temperature of 20~25°C

No explosion,No leakage,No fire

it AL, AL

DOC No: GP-ER-A-0001

Page 8 Of 19 Pages




) HSYE

GREAT
POWER

PRODUCT

SPECIFICATION

Ver: A

DATE: | 2011-09-30

DOC No:
ER-652535-A-0001

For Any Detial and question, Please Tel Engineer: 86(0)756-6229769 FAX: 86(0)756-5110999

4.5

Safty performance/Zz4: {468

No

Items/3i H

Test Method and Condition/ il /5 73 & 2% 1t

Criteria/fif

1

Thermal exposure test
e ik e P

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 to a temperature of
130 °C = 2 °C. The cell remains at this temperature
for 10 min before the test is discontinued.

FEiH A IR B AR E B IR, RN SR
MEAEE, WHIRLAS °Clr+ 2 °Clor % Tt 2
130°CJ5, 7E130°CJltE 105-%h

No explosion,No fire

T K, TR A

Low pressure

ARz

Each fully charged cell is placed in a vacuum
chamber, in an ambient temperature of 20~25°C.
Once the chamber has been sealed, its internal
pressure is gradually reduced to a pressure equal
to or less than 11,6 kPa (this simulates an altitude
of 15240 m) held at that value for 6 h.

FH A BCTE — AN 2 0 25 (R U EL 6 /N, SRR IE R
N20~25°C., HEAFEEE J1<11.6kpa,f#115240m
i R R I

No explosion,No leakage,No fire

Toiltte, A K, A EENE

Short test
JE I

The fully charged battery is to be short-circuited by
connecting the positive and negative terminals of
the battery with resistance load not exceed
100mQ.Tests are to be conducted at room
temperature 20~25°C.

£ 2 i 20~25°CHE 78 19 FEL AA A i ) I S8 P AN i I
100mQ HI A EERGEA, ERGER AL it A %

No explosion,No fire
The Temperature of the Battery surface

not exceeded than 150°C
ok K, ok
RVt [T L AN i i 150°C

Forced discharge test
uw)i GEMIEEN

A discharged cell is subjected to a reverse
charge at 1c for 90 min.

UG R, FEA 1C [z 90 43 oh

No explosion,No fire

T K, TCRRAE

Over charge test
1 78 A

After standard charge, continue to charge with a
constant voltage 4.6V per a cell, holding 8h.

HUSHRE 7SI LS, DL 4.6V [ fE e R 4k 2k e v,
TR+ 8 /NI

No explosion, No fire, No leakage

TeHRNE, oK, TolNT

Soak Test
BRI

Put the batteries into clean water, be soaked for 24
hours.

T K TR 24 /N

No break, No fire

FRIEI PR
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5 Cell initial Dimensions/HE 414 R ~f

L

1

=

L3

| 2

NO Items Units:mm Remark
1 Thinkness/ /& /& 6.7 Max.
2 Width/ 5 & 25.5 Max.
3 Height/ K [ 35.5 Max.
4 L1 9+2
5 L2 10£2
6 L3 3+0.1
Drawed/#| Checked/ & #% Approved/iit i
Deng
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6 Battery specifications//= A%
No. Items/Ti H Specifications/Hii% Remark
R RS
1 Capacity for assembled cell 400mAh Standard discharging method
discharging by 0.2C FRUERCHE T 0
R ZH 26 )5 0.2C Frdt s iy A
B
2 Battery Voltage 3.7V~3.9V Delivery voltage,Within 10 days from
FL Vi P Factory
THEHE, fEH)T 10 RN
3 Standard charge condition Charge with 0.5C constant current and Charge volage:4.2V+0.02V
FRUE 7S A 4.2V constant voltage, charge to Charge current:0.5C

4.2V,continue charging till current deline FEHLIE: 4.2V40.02V
to <0.01C .
7 L LA 0.5C friiAL 4.2V 161K 75 2 JLRH: 0.5C
<0.01C

4 Standard discharging method 0.2C constant current discharge to 3.0V, 0.2C fEHUHLE 3.0V

PRAETC 7 3
5 Internal Impedance Assemblage Impedance Measure two sides of the drawing line
M ER i PO B << 180mQ after assembling.
R 5 A FE e ] 2 P i
DOC No: GP-ER-A-0001 Page 11 Of 19 Pages
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7 PCM specification/{f#'iRZ%

Symbol Content Criterion
Item Ji H (iR TN PRtk
Over charge Protection VbETI Over charge detection voltage 4. 280%0. 025V
i 7 R ik 78 H A H
tV Over ?harge det‘ectio‘n delgy time 1.0%0. 3S
PETI 5o 75 PRI AE R BT
VRELl Over charge release voltage 4.08040. 05V
i 78 FL AR R H
Maximum charge current <4.0A
KT HLHL
Over discharge protection VT Over discharge detection voltage 2.92£0.073V
AR o T8 R A L
tVpem Over discharge detection delay time 20+6mS
Tob 0 AT WU B S B[]
VREL2 Over discharge release voltage 3.1%0.078V
i THCH AR HL
VDET3 Over current detection voltage 0.12540. 015V
Over current protection o FE ARSI B
Iop Over current detection current 2.0~4.0A
S RSB L
tVbeTs Detection delay time 1244. 0mS
o ) ZE 3 B (1]
Release condition Cut load
TR AR RR S5 A W T 971 %K,
Maximum continuous current <2.0A
B R FFSEHLT
Detection condition Exterior short circuit
Short protection TR %A A1 P % R I
Tsuort Detection delay time 230~500uS
5 Pt Ay 6 DN A2 3 B[]
Release condition Cut short circuit
PRI R 25 AT U7 T ¢ LI
Interior resistance Rgs Main loop electrify resistance Ve=3.7V; Rss<70mQ
W RH F [n] % A L RH
Current consumption Iop Current consume in normal operation 8.0 1A Max
THFE IR TAEI L% BB TH FE
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8 8.1Application Circuit 282k J5 3 &

BATTERY o

8.2 PCB & PCB layout
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9 PCM BOM LIST/fRIP#R i &
Frs | Rk RR BN % A%/ L5 LR DA B
No. description | vendor symbol Spec. /model unit Q ry
1 PCB GSP P-1S1842AA (18*4.2-0.6) pes 1
2 FLFH YAGEO R1 330Q /0402 pcs 1
3 FLFH YAGEO R2 1K/0603 pcs 1
4 HH2¥ YAGEO C1 104/0402 pcs 1
5 2 YAGEO C2C3 104/0603 pcs 2
6 1C RIOCH T1 R5402N149KD/S0T23-6 pcs 1
7 MOS SME T2 8205/TSSOP-8 pcs 1
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10 Battery Pack Dimensions/E 4 R~

NO Units:mm Remark
1 Thinkness/ & & T 7.0 Max.
2 Width/ % & W 24.0 Max.
3 Height/ /& H 38.0 Max.
4 Cable Length/5| £k K F L 10045

BOM of Battery Pack/H it 2 i e
NO Part name/# #x Quantity/ %= Unit/#47 Remark

1 Cell/H it 1 ea Great Power

2 Tape/fist ~120~ mm

3 Solder//54 0.2 g Lead Free

4 Connector/#i sk 1 Ea PH-2P i) 1571//26#

5 PCB/iE#:AR 1 pcs P-1S1842AA(149KD+8205)
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11 Handling of Cells /B /EE B H R
5 11.1 Consideration of strength of film package /{13 j# 57 & 3 1)

1) Soft Aluminium foil/ % 9 # f.%

Easily damaged by sharp edge parts such as pins and needles, Ni-tabs, so don't strike by those sharp parts.
FRTEIR AL LUBUA Dy BRI R, GnEtaR AT, i AN 2 R G S50 ) 1 A4 220 Rl v
2)Sealed edge may be damaged by heat above 100°C, bend or fold sealed edge.
BAINIAE] 100°C LL_E LR S rdb i #4510 52 451
6 11.2 Prohibition short circuit/2Z i1 #ith 55 4%
Never make short circuit cell. It generates very high current which causes heating of the cells and may cause electrolyte
leakage, gassing or explosion that are very dangerous.
The LIP 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.
T R o RS 2 A A ) R I A5 T R A L B R, 7 A R U BRI E R AR TSGR . B I RAE S R
RMIRE 5 F %, FMRAE R S EUR AR E il 8 —ANIE 00 03 B % T LR 25 405 B LR 3 el o
11.3.Mechanical shock/HL % 7
LIP cells have less mechanical endurance than metal-can-cased LIB.
Falling, hitting, bending, etc. may cause degradation of LIP characteristics.
KAt b Jm Hh e b B U A S/
PRVE - BERE . B ST RE S PRI A R R TR RE .
11.4 Handling of tabs/# B 1/ 1% & H I
The battery tabs are not so stubborn especially for aluminum tab.
Don’t bend tab.
Do not bend tabs unnecessarily.
MR ERONLEE IR IE e IR A, R R . A LB TR .
12 Notice for Designing Battery Pack/Ets =i IR
12.1 Pack toughness/4 = 1%4])1%
Battery pack should have sufficient strength and the LIP cell inside should be protected from mechanical shocks.
RSN RZ A e B AR GRS (R S st o 2 i U <fs -
12.2 Cell fixing/ st [E 2
The LIP cell should be fixed to the battery pack by its large surface area.
No cell movement in the battery pack should be allowed.
Rt KRR — RO EEAES MR L - 2R AL -
12.3 Inside design/4MENEL T
No sharp edge components should be insides the pack containing the LIP cell.
NN B AN R B
12.4 Tab connection /f} F 4%
Ultrasonic welding or spot welding is recommended for LIP tab connection method.
Battery pack should be designed that shear force are not applied to the LIP 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;
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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

FEN S PR P B SRR 50 - AR N ERR R N2 81TT
WIRGE A TR > N R EE IO T (R ERE TR R B
1) VRS RS A AT 28 H F] AR H,
2) IR RS R BN RERE T 350°C
3) RGBSR R RERE 3 PO
4) IRG I REEE 5 K it AHEA BEHT T —F
5) FHEEEPEIIINEES > T 100°CRESHF - ©
12.5 For mishaps/4t ¥ &5 B¢
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 spacing between bare circuit patterns with different voltage.
(Including around connector)
LIP 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.
RABANIINE TN SRR Bt PRI A S &K -
1) REERIFHEEE 52 IRAYHEARRIRETT -
2) e [EIHT R R ST o B N R R AR R e — — B Sk ] -
3) AWM A NIZA R E HARRHRE - B2 —(HR AR SIRAL AR R - S BB TR T RE S SN S
DUREME AT MRERERONERS o fRIPIREVIIT O SR E R RTE -
13 Notice for Assembling Battery Pack B350 = B 21N
Shocks, high temperature, or contacts of sharp edge components should not be allowed in battery pack assembling
process.
FERAMBERC I AR TP sV ey ~ e R AR B B oy
14 Others/2EE
14.1 Cell connection/Hjth %
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) A E PR RS [ AR A B R | -
2) TR (RS | 2 RIRLSE AR B b B SR PYERE » P AERE SRR R R AR 2 -
14.2 Prevention of short circuit within a battery pack/E PN &5 45 B 75
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.
TEHAS (4 2 BINGZ A R BRI ER T L 2R o YRR EH SEGEINE K HIREESH I -
14.3 Prohibition of disassembly/Z% (|7
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
LIP battery should not have liquid from electrolyte flowing, but in case the electrolyte come into contact with the skin,
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For Any Detial and question, Please Tel Engineer: 86(0)756-6229769 FAX: 86(0)756-5110999

1) N FETEA
PrEl et A Hth N ERAERS - =5 EEEX ~ JBIF - AFE RSB T,
2) R EAEN
T —HEREROE T 2Rk ~ R AR - NIZBTRE K AR KB 4 .
14.4 Prohibition of dumping of cells into fire//~ ST B Hi{EI T K o
Never incinerate nor dispose the cells in fire. These may cause explosion of the cells, which is very dangerous and is
prohibited.
REES A - SNBSS - XMRER: - SAEEIE -
14.5 Prohibition of cells immersion into liquid such as water/Z% (-2 @ H
The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks, juices, coffee or others.
THA R R T UK MK RIRERE TR ~ Bt~ s E HERITORE -
14.6 Battery cells replacement/5 i Hi it
The battery replacement shall be done only by either cells supplier or device supplier and never be done by the user.
S L ER AN A AR P R B A RN R SRR 0 RSB AT -
14.7 Prohibition of use of damaged cells/Z% - {# FIfRER Y HL
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.
R ATREAE Y TR TP T 2400 AR PR A R - GBS W EBRTTY - ARERTRE RIRRES » A%
P X R H A
AN A FR AR B B BRI » BB N2 e B K I e SRR K R IR -
15 Period of Warranty/{= 5 HH
The period of warranty is half a year from the date of shipment. Great Power guarantees to give a replacement in case of
cells with defects proven due to manufacturing process instead of the customer abuse and misuse.
A ORITT R A 57 2 HERED PAE - IR ety ek fe B A AR T B T A 2 T Pl B R EE R R > ARSI TR
LA
16 Storage of the Batteries/E IR
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 S 2R T 0 NFEE] 30% % 50%MHE o AKET [T B EFER— K E DA - A i -
17 Other The Chemical Reaction/EE{EF KN
Because batteries utilize a chemical reaction, battery performance will deteriorate over time 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.
T HA R A R AR > B CARERS (A HT S s A A MERE PR - BIEEE AR — BRI A A ISR S 7
T H R R R R S SR R TP AN A s E M REE N - S8 R RIE A e - BCE 2T R RS ECR IR N5 K FEIHR
REFCH, » BIEFEE VAR - AR E MM T -
18 Note//T&
Any other items which are not covered in this specification shall be agreed by both parties.

A5 IR EAE S IR U5 A E -
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