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1 Scope/i&HEHE
This specification is applies to describe the related Battery product in this Specification and the Battery/cell
supplied by Battery Guys.
AT 5 U3 FH TR A A% AH DGR il DA S S F s A PR ) 4R A )
2 Model/#5: ICR18650GA

3 Cell Specification/H &= FHlkg

No. Items/Tii H Specifications/M#% Remark
T
1 Nom);T;LE?QaC'ty 2250mAh
G 0.2C Standard discharge
. . 0.2C FrifERUR
9 Mlnln;umgaépacny 2200mAh
N
3 Nominal Voltage 3.7V Mean Operation Voltage
FRpR L ' RETAE R
4 Dellleg voltage 3.8~3.9V Within 10[ days frorT1 Factory
AT LS fEH) 10 KA
Charge Voltage By standard charge method
5 4.2V+0.03V — R
S P 78 77 5
5 Standard charging method vol(:éz(; zz;f;znttoczr;f/néﬁﬁﬁ:u(;ogsta?;itng 0.5C fHiit 4.2V fHE R £ i <0.01C
. . 2V, Iy o 55
TR till current decline to <0.01C MT2S 4h(E275)
Charge current
0.5C 1100mA .
" Fertuhi
7 Charge current
AR
1.0C 2200mA
8 Standar:%g;;gg%rg method 0.2C constant current discharge to 3.0V, 0.2C {EHUK B4 3.0V
Cell Internal Impedance Internal resistance measured at AC
9 e WFK)H <80mQ 1KH; after 50% charge
P AT HIAZ WA D B
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3 Cell Specification/H T fhHH

No. ltems/3ii H Specifications/fi#% Remark
L
Maximum charge current For continuous charging mod
10 o . . 1C 2200mAh \ "
KT AT S HLIA S 78 AR
Maximum discharge current For continuous discharge mod
11 . . 1.5C 3300mAh . N -
S ON GRS LV SR AR
0~45C
Operation Temperature and Charge/7 60425%R H Chargeﬂat avery low temperature s.uch as
. s — 4V /o blew 0°C,will be get a lower capacity and
12 relative humidity Range reduce cycle life of the battery
T AL R R R . . -20~60°C i N AHET.
PR 0 1 Discharge/it | (o0 o | AR A R I, 2 A 11
Do not storage exceed half year. Must
Storage temperature for a charge once when storage for half year.
13 9 lon ptime -20~25C must charge the battery which with protect
&Hﬁl‘ﬂ%ﬁ#?ﬂ iz 60+25%R.H. circuit when storage for three months.
e AT AR, 1 B AR HL IR
RPN H A — Ik
Cells shall be charged per 3.3.1 and
discharged @0.2 CsAt0 3.0
volts. Except to be discharged at
temperatures per Table 3.
Cells shall be stored for 3 hours
at the test temperature prior to
Temperature Dependence discharging and then shall be
] o discharaed at the test Each cell shall meet or exceed
14 of discharge capacity CJi(Hiii scharged at fhe tes the requirements of Table 3
FERAED temperature. The capacity of a | 35 i i F 2 i IV AR/ T 38 3 3k
cell at each temperature shall be
compared to the capacity
achieved at 23 °C and the
percentage shall be
calculated. .
FLth % 3.3.1 ML Fe L. 4235 3 Uil
B CH,, H it DA 20 56 TE 1 TR U
FETTRCE 3 AN .
Table 3 (& 3)
Discharge Temperature o
ge femp -20°C -10°C 0C 237 60°C
QI GENTYED)
Discharge Capacity (0.2 CsA)
i 40% 50% 80% 100% 95%
R EE/0.2 CsA)
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4  Battery/Cell performance test Criteria/H {4 REtnsE
4.1 Appearance inspection by visual/4+¥L Bl
There shall be no such defect as rust, leakage, which may adversely affect commercial value of battery.
HIM AN AT BT Vit IRV S5 S 7o MU A B 1R SR A A7
4.2 Environmental test condition/4h 335 &4
Unless otherwise specified, all test stated in this product specification are conduct at below test condition
P RN A% AN IR A kAT, BRARRRIRIR A2 S
Temperature: 20°C~25C
Relative Humidity:60% +25% R.H.
4.3 Cell Electrical characteristics/H 545t

No Items/¥ii H Test Method and Condition/{ll i 7775 A 4% {4 Criteria/FrifE

After standard charge, the capacity shall be

Rated Capacity at measured on 0.2C discharge till the voltage
0.2C(Min.) discharge t03.0V, >2250mAh =100%
0.2C f/MiUE 74t bRAEFR G, R ZE 3.0V, #k1E, W 0.2C A
E=N
==X

After standard charge, the capacity shall be

Rated Capacity at measured on 0.5C discharge till the voltage
1 0.5C(Min.) discharge to 3.0V, >2238mAh =299.5%
0.5C f/NAUE 254 FRUEFE R, TR A 3.0V Bk, W& 0.5C JBUERE
%

After standard charge, the capacity shall be

Rated Capacity at 1C(Min.) measured on 1C discharge till the voltage

1C B/ NEE A B discharge to 3.0V, 22220mAh =98.7%
AR FRAEZ IS, A 3.0V b, JIE 1C g
%

Charging and discharging battery as blew
conditions
0.5C standard charge to 4.2V end-off
0.5C standard discharge to 3.0V cut-off
Continuous charge and discharge for 300
cycles ,the capacity will be measure after =80% of initial capacity
the300™ cycle
FEIHAZ LT 462
0.5C trfEF L% 4.2V, 0.5C br#Eici % 3.0V,
HELE 7 BR300 L 725 300 4 S
A
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.
Capacity retention Measure the capacity after 30 days with 0.2C at
HERRF 20~25°C as retention capacity
HerihdE 20~25°ChriE 78 L5 it f74E 20~25°C I
I 28 K
28 KJa, Mk it 72 20~25°CHAEE F 0.2C it gy
BN R

Cycle Life
fa3h Aty

Retention capacity
FRREF
=85%
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4.4  Mechanical characteristics/HLH:

obtain impacts in random orientations.
eyt 4% MR 78 LA A R e, SRS AT s FE 2k
it B — AN KV, BENLERE =K.

No Items/3i B Test Method and Condition/ill iz /7 3% & 441 Criteria/trfi
The battery to be fully charged in accordance
with standard charge condition, then drop the
battery three times from a height of 1,0 m onto a
Free fall test . No Fire
1 VSN concrete floor. The batteries are dropped so as to -
1 S R PP Rk, 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

Vibration test
2 the vibration is 1.6mm. The cell shall be vibrated

EizIMILREY , )
for 30 minutes per axis of XYZ axes.

WbrE e S E e E R E b XYL Z
=ANTT IR &R 30 23, PRIE 1.6mm, HRB)EH
iy 10Hz~55Hz, #8144k 1HzZ,

No explosion ,No leakage, No fire

Joiltt, A, AEEKE
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4.4 Safety performance/Z4 g

No ltems/Jii H Test Method and Condition/#ll i 7% & 41 Criteria/frifk
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
1 Thermal exposure test temperature of 130 °C + 2 °C. The cell remains at No explosion, No fire
et A this temperature for 10 min before the test is TokE K, TN
discontinued.
FEG R I LB B AR B RS BRI AR
AR, IR LAS °Clort 2 °Cla A A2
130°CJr, 7E130°CH & 1045
The fully charged battery is to be short-circuited by
connecting the positive and negative terminals of No explosion, No fire
the battery with resistance load not exceed 100m | The Temperature of the Battery surface
Short test
2 Ao Q .Tests are to be conducted at room temperature not exceeded than 150°
FER(20°C) P C
20~25C. ToHE K, TN
TR 20~25°C 783 B it 1) 1 AR AN R Fo it R T B AN 150°C
100m Q (15 B HAT K, TEHGH R AL BIh AN
The fully charged battery is to be short-circuited by
connecting the positive and negative terminals of ) )
No explosion, No fire
the battery with resistance load not exceed 100m
The Temperature of the Battery surface
Short test Q .Tests are to be conducted at room temperature
3. A A O not exceeded than 150°C
IR (60°C) about 60-65°C B
o ) . \ Tk, RN
TEEWRZ 2 60-65 "C 4 787 Hi i Hadth 1) 1E 5 AR A A , . e .
: SR LI TS P SRR 150°C
i 100m Q A7 BRI K, R AR AL LIt Ah S
T
A discharged cell is subjected to a reverse , i
Forced discharge test . No explosion, No fire
4 ARG charge at 1c¢ for 90 min.
e B N Tk, TARAE
Frote s, ™A 1C k¥R 90 44
After standard charge, continue to charge with a
5 Over charge test constant voltage 10V per a cell, holding 8h. No explosion, No fire, No leakage
i 7e HL FLSARUME ST LG, LA 10V BOIE E B TR 4k Sk Fe F TCREIE, TR K, Tl
TREF 8 /NS
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5 Cell initial Dimensions/H 5415 R~

s e (:)

Pack PYC

NO Items Units: mm
1 diameter/ 5 15(D) 18.2+0.3
3 Height/ = 5 (H) 65.0+0.3

Draw/i €] Checked/H # Approved/4tt v
LA
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6 Battery specifications/F= i
i Aot I Remark
No. ltems/ 7 H Specifications/#i#%
B
Capacity for assembled cell . .
1 discharging by 0.2C =2250mAh Standar?y;;;sﬁrg};?% method
RS 0.2C bRl i 7 e g
Battery Voltage Delivery Voltage, Within 10 days from
2 L 3.7~3.9V Factory
LB, Rl 10 KA
Charge with 0.5C constant current and
4.2V constant voltage, charge to Charge voltage: 4.2V +0.02V
3 Standard charge condition 4.2V,continue charging till current decline Charge current:0.5C
bRt 7E B A to <0.01C AL 4.2V+0.02V
FAHLHLH 0.5C fEIA 4.2V 18 T 78 48 HLi FEHLHLI: 0.5C
<0.01C
Standard discharging method . NN
4 RO o 0.2C constant current discharge to_3.0V, 0.2C {E % 3.0V
B 2 get03.0 R L 3.0
Internal Impedance Assemblage Impedance Measure two sides of thg drawing line
S after assembling.

WL

HEC 5 M B <190mQ

HEE i Ik Tt 5 | £ P i
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7 PCM specification/fr R S5
Item Symbol Content Criterion
IiH i TEAH A2 bk
Over charge detection voltage
. , 4.325+0. 025V
Voer1 SR ()
Over charge detection delay time
. \ \ .040.
Over charge Protection tVDETl T 78 H AR G IR s [] 1.0£0.35
LRy Over charge release voltage
. 4.10£0. 05V
VReLL 7S AARER
Maximum charge current <1.0A
PRI AR VF K 78 HL PR e
\ Qvgr discharge detection voltage 9 540. 08V
DET2 TR I R CERFP L) -
Over discharge ; ; .
. Over discharge detection delay time
rotection \V/ o e 20+6. OmS
piiﬁiﬁ%iﬁ tVoer2 TR0 R S JR s [ .
Over discharge release voltage
VREL? R FIE (BRI 16, 3.240. 08V
VDD-VM HL 2576 1. 3V BL A LA ED)
Over discharge current detection voltage
S . . 0.1040.015
Ve FEHOR R I £0.015v
Over charge current detection voltage
V 8¢ ST & ~0.14 (-0.03) V
DET3 i 7 LRI
| Over current detection current 9 34 3A
bP TR RS FLR : :
Over current protection | Over charge current detection current 1. 0~3. 0A
bP ot 78 LR FLL ’ ’
JURY N V Detection delay time 194 0mS
DET3 K GEIR o i 0
Release condition Cut load
PRI bR 41 Wir I 471 2
Maximum continuous current
5 <l.
SN L 1. 0A
Detection condition Exterior short circuit
(/AL Yas A0 H B T B
Short protection Detection delay time »
TSHORT Tﬁi)ﬂﬂﬁiﬂﬂﬂm 230 500uS
LR Release condition Cut short circuit
TRA iR 451 bR 66 B
Interior resistance Main loop electrify resistance _ <
Ay N —x. H S~ Q
Current consumption | Current consume in normal operation 7 0uA Max
THFEHLIT DD AR K PN R FE ’
Zero V charge oV i) OV FE vt 78 H CHEOS HE M fe /s 1. 7V) O
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8 8.1Application Circuit £& R & 2 &

E} [J] {Z‘ P+
1 0 <'| TL
T g &
1] A R 1]
8.2 PCBKE PCB I;,
Li26368B
D17.6-0.6
0 T RZRIN
e mim
PCB L12636B
R1 470 0603
R2 2k 0603
C1 104 0&03
T1 G2J S0T23-6
T2 8205 TSSOP-8
8.3  Parts list XL/
O Location Part name Specification | Pack type | Q" ty Maker/Remark
R JelF AR JCAF RS B | R | ) mA/RE
1 T1 Battery protection IC G2J SOT-23-6 1 T
2 T2 Silicon MOSFET SE8205 TSSOP-8 1
3 R1 Resistor SMD 470 Q +5% 0603 1 YAGEO
4 R2 Resistor SMD 2K Q +5% 0603 1 YAGEO
5 C1 Capacitor SMD 0.1pF 0603 1 YAGEO
. . . Li2636B
6 PCB Print Circuit Board § 17 6*0.6mm 1
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9

PQv Position

Battery Pack Dimensions/Hjth R <}

@

c8+/-01

0.8+/-05

4.,_'4—

ﬁ

Top View .

@@

!

S
. D
Bottom Vi ew
NO ltems Units: mm Remark
1 Diameter /EH 4% D 18.7+0.3 Max
2 Height//& 5 H 70.54+0.3 Max
BOM of Battery Pack/ it 414k}t
NO Part name/% Fi Quantity/$ & Unit/ 547 Remark
1 Cell/H:t> 1 ea Great Power
2 Solder/}5% 0.1 g Lead Free
3 Nick/F5 i H 2 Ea
4 PCB/#E R 1 PCS Li2636B (G2J+8205)
Draw/H1| [ Checked/# #% Approved /L
BB
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10 Handling of Cells /F i AEE B HIR
10.1  Prohibition short circuit/2% 11 FLth 7 %
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.
TS TR R R o R 2™ AR AR R PR TS R b R R DA O, A B R R E R AR ISR . AT IE A S )
WM Dy Rk, AR 2 SBUR AR F e 08 NI 2 0 R G L AT A R MR I DRy it
10.2.Mechanical shock/HLi i i
Falling, hitting, bending, etc. may cause degradation of LIR characteristics.
PRVE S WA 7 A R Al o BRI B A R R e
11 Notice for Designing Battery Pack/F1¥p9t Fuititi= ZiFiJf
11.1 Pack toughness/¥f #4774
Battery pack should have sufficient strength and the LIR cell inside should be protected from mechanical shocks.
PRI il | L Sap g IR i ol oA s of Fle
11.2 Cell fixing/[ T¥p9fil
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.
IS P PO e gt e b, R P TR AR A
11.3 Inside design/t '] ﬁ it
No sharp edge components should be insides the pack containing the LIR cell.
RCNE S S g TR =
11.4 Tab connection /%4
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
B PTG DR IR U 9 A A o9 )
GIRDE T R S, N IO B R [?ﬂ“«'zmgl Fl:
1) A SR A S R T
2) MR H RO T o8 350°C
3) I 6 3 ﬂfﬁl
4) SERRPRCGAL 5, WA L - o,
5) M AN IR TR, ﬁ.ﬁ 100°C@§ﬁ‘ﬁF
11.5 For mishaps/Z it g1 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 spacing between bare circuit patterns with different voltage.
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(Including around connector)
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.
1 2 WS Tt B v b RN ] 2 R A
1) RLEHEIRA TS Y ///Hp JF‘TPJZQ&[S%?III o
2) T TIFIFY TR A SR B BT ES —— W R I
3) A Lfﬁﬂ M E ok E' LTEF?QF ikeft, (kL (1S 2 FTRAR BEETEE, FIEE  AR A?F*Ffﬁ‘fﬁhw
VEE] (SFT J%’ » fRES 1FL T, Wikt s /ﬁf’fj A=
12 Notice for Assemblmg Battery Pack FTpZEf= EF
Shocks, high temperature, or contacts of sharp edge components should not be allowed in battery pack assembling process.
o P Ef AR LT ’“I}?* ﬁq?ﬂ?‘?%ﬁ?ﬁl%@iﬁﬂﬁ o
13 Others/# &
13.1 Cell connection/f TV
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) = B S S S v
2) {9 TR ISV I A b [ B I RTIEEE, OTRED 2 BRI (2 SR T
13.2 Prevention of short circuit within a battery pack/f T¥[*] ?Z FHRIRE i
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.
TIPS [ESD A ROz M A2 R e PR SRy AL L AR ORI
13.3 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
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.
1) TRITEFT.
FHEIFTp A0 2 P iigts, S d[EEF, g ?Jiﬁ,'?u (A gy Bl
2) “ﬂzﬁf&i p;
o F*Eﬁ%iﬁ EIRAR 2 R o S AR R
13.4 Prohibition of dumping of cells into fire/ T f1*I PP i (1
Never incinerate nor dispose the cells in fire. These may cause explosion of the cells, which is very dangerous and is
prohibited. T-EVR£SHF 130, I A FETIpALE, ST I, S
13.5 Prohibition of cells immer3|on into liquid such as water/2~ -5 F1
The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks, juices, coffee or others.
TP RIIFpEAY Sk i, E L s, RIRPRETOR . N IRy H TR
13.6 Battery cells replacement/E.I 5.} 11
The battery replacement shall be done only by either cells supplier or device supplier and never be done by the user.

RUBLTID FIF 1D 7 s e sy o RIS R
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13.7 Prohibition of use of damaged cells/%* 1l ™' [# 'nLT VR

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.

Wﬁ IR R LR, SIS ST S, BT, b W ST, PR, SRS, ]

P f;uE' LB,
F‘Tﬁff/ | PRV S B PTGy R E Ll S
14 Period of Warranty/rﬁi’f;ﬁ)il

The period of warranty is one 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.

FIPPRVRUTI T LT LTG5 o DI P Pkl o il AR 55 O AL 2 e 2 SR gy, 4 2 aled
T
15 Storage of the Batteries/ Ft¥ppuaiy

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.

FOHA e gl ™ &0, Mk 2] 30%= 50%[VF TR, PP alfiEs, Y &4 & o PN IR b

16 Other The Chemical Reaction/%! W [*%/~ -

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