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1 Scope/i&HiH

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 A5 LIE TR AR A5 PR DG 7 i AR R R AT B 2 ) S ) R

2 Model/®#%: ICR18650-2S1P

3 Cell Specification/s 7= Gk

No. ltems/T5i H Specifications/ kA% Ren]grk
T
1 Nomj;[‘;'biagpac'ty 2250mAh
IR 0.2C Standard discharge
. . 0.2C FrECl
2 Mlner;umEaD;)aC|ty 2200mAh
AR
3 Nominal Voltage 3.7V Mean Operation Voltage
FRFR ’ R AR &
4 Delivery voltage 3.8~3.9V Within 10 days from Factory
AR o FEHT 10 K Py
Charge Voltage By standard charge method
5 4.2V+0.03V — NN
AR P 7y =0
6 Standard charging method vol(t):gi zﬁgf;”ttoc:rzrf/”éfr;ﬁ:u‘;";?;ar;;ng 0.2C i 4.2V 1517 % H13#<0.01C
. gt 2V, i .
DI ARIE till current decline to <0.01C HTRIZY Th(EEZ5)
Standard charge, charge time about
0.2C 440mA 7h(Ref)
7 ey
S L Rapid Charge, charge time about:
0.3C 660mA 5.5h(Ref)
PR, W A2 5.5h (1 5%)
Standard discharging method . I
8 e . 0.2C constant current discharge t03.0V, 0.2C fEji 2 3.0V
SR u i g IEM TN EIER
Cell Internal Imbedance Internal resistance measured at AC 1KHz
9 $EE'+‘FIJ\JFI?H <60mQ after 50% charge
- e et R PRSIk g BiL
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3 Cell Specification/Hgir= A%
No. ltems/ il Specifications/# % Re%rr;;rk
10 Maximum charge current 1c For continuous charging mod
BORFE SR B R
For continuous discharge mod, Initial
. . discharge capacity in the standard of
11 Maxm;ujr(nﬁ;;c;z:g%;:;rrent 2C discharge capacity of more than 80%
" TR HELLHRR BB A S AR HE I
A 80% LA 1)
Charge/#: i 0~45°C Charge at a very low temperature such as

Operation Temperature and relative
12 humidity Range
AL R Y

60t25%R.H.

Discharge/Jill H,

-20~60°C
60t25%R.H.

blew 0°C,will be get a lower capacity and
reduce cycle life of the battery
TR RS R, S35 st F 5

13 Storage temperature for a long time

KIS T A7 U

-20~25C
60+ 25%R.H.

Do not storage exceed half year. Must
charge once when storage for half year.
Must charge the battery which with protect
circuit when storage for three months.
AT AR, TR B AR F IR
R R Fth 3 AN H R IR

Temperature Dependence of

Cells shall be charged per 3.3.1 and

discharged @0.2 CsA to 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
discharging and then shall be

discharged at the test

Each cell shall meet or exceed the

14 . . b S R requirements of Table 3
discharge capacity i HL IR BEHS 1) temperature. The capacity of @ | o fils e A BLR A T 3 OBk
cell at each temperature shall be
compared to the capacity
achieved at 23 °C and the
percentage shall be
calculated. .
it 3.3.1 sE A . %% 3
R BE SRR, FRth DA AN SR TR iR B i
PR 3 AN
Table 3 (£ 3)
Discharge Temperature .
seharge femperatu -20°C -10°C 0C 23°C 60°C
QiGN D)
Discharge Capacity (0.2 CsA)
‘ 35% 50% 80% 100% 95%
28 5/0.2 C5A) ° ° ° °
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4  Battery/Cell performance test Criteria/eb 4 GEFRvE

41

Appearance inspection by visual/4NE B 3l

There shall be no such defect as rust, leakage, which may adversely affect commercial value of battery.
Mt AN A AT Vit IR R AN (B 1 BB A AT

4.2 Environmental test condition/4r IR &M

Unless otherwise specified, all test stated in this product specification are conduct at below test condition
A MR 12 LU R B4 AT, BRAERR kSR 2 A1

Temperature: 20°C~25C

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

4.3 Cell Electrical characteristics/H< 5

No

ltems/15i H Test Method and Condition/ili& 777 & £« 1F Criteria/Frifk

After standard charge, the capacity shall be

Rated Capacity at 0.2C(Min.) | measured on 0.2C discharge till the voltage
0.2C s/ MNUE A discharge t03.0V,

PRAEFR S, OB 3.0V, AL, W& 0.2C A&

22200mAh =100%

After standard charge, the capacity shall be
measured on 0.5C discharge till the voltage
discharge to 3.0V, =96%
PREFR LS, R 3.0V #k, MR 0.5C g

B

Rated Capacity at 0.5C(Min.)
0.5C fe/MUE 75

After standard charge, the capacity shall be

Rated Capacity at 1C(Min.) measured on 1C discharge till the voltage
1C e/ NRIUE A o discharge to 3.0V,

PR L, A 3.0V Ak, W& 1C AR

=94%

Charging and discharging battery as blew
conditions

0.2C standard charge to 4.2V end-off

0.5C standard discharge to 3.0V cut-off
Cycle Life Continuous charge and discharge for 500
TEIA T3 i cycles ,the capacity will be measure after the 500"
cycle
FEILAZLL T 45 A
0.2C HRifEFEHLA 4.2V, 0.5C brAbfE A 3.0V, %
SEFBOBAEFS 500 J, 7EEE 500 4 G R A &

=70% of initial capacity

The battery to be charge in accordance with

standard charge condition at 20~25C ,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
E SN S 20~25°C as retention capacity

Fe e 20~25°ChruE R HUS i AFAE 20~25°C IR

irh 28 K

28 K, MRA b E 20~25°CHAsE F 0.2C A &

VAR AR

Retention capacity
R
=85%
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4.4

Mechanical characteristics/HLi4E 1k

No

Items/Ti H

Test Method and Condition/ill it /532 & 4k At

Criteria/Frift

Free fall test

I H kv

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 concrete
floor. The batteries are dropped so as to obtain
impacts in random orientations.

L% bR AE 78 LA PR TSI L, AR NI mis Lk
F I E] AN KV T, BEHLER % =K.

No Fire, No explosion,

AR, AENE

Vibration test
PR3

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.

BhER e R LS EE RS G B W X YL Z
ZANTT IR A YRSD 30 208, JRIE 1.6mm, RS,
10Hz~55Hz, HF 7380421k 1Hz.

No explosion, No leakage, No fire

Toiltki, AN K, AERKE

Crush test
B H Ik

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

LT AL AR AE 78 LA A 0 P, TSR A P BT T < A
], FEEiiin 13KN (17.2Mpa) [k F), HENE
BN s A 3] 13KN (17.2Mpa) 45 ik

No fire, No explosion,

ToitE KA

Shock test
IR

The fully charged battery is secured to the testing
machine by means of a rigid mount 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

JoiltHR, AN, AR
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45 Safety performance/Z&4MfE
No Items/T5i H Test Method and Condition/ll it J7 4 & 41 Criteria/brifk
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
) Thermal exposure test temperature of 130 °C + 2 °C. The cell remains at No explosion, No fire
i i A this temperature for 10 min before the test is ToRL K, IO NE
discontinued.
FEH HL AR P R T B R, TR
HEFTHL, MHRLAS °Clart 2 °Cloy i T 4
130°CJ, {E130°ClsE 1058k
The fully charged battery is to be short-circuited
by connecting the positive and negative terminals
No explosion, No fire
of the battery with resistance load not exceed
The Temperature of the Battery
Short test 100m Q .Tests are to be conducted at room
2 O surface not exceeded than 150°C
iR (207C) temperature 20~25°C. —
TR 20~25CHFE i LI Pl 9 1 570 A e e 4
. o T LV RIS AN IS 150°C
1 100m Q S BERL IR, JEHGR AL F A A
vk
The fully charged battery is to be short-circuited
by connecting the positive and negative terminals
No explosion, No fire
of the battery with resistance load not exceed
The Temperature of the Battery
Short test 100m Q .Tests are to be conducted at room )
3 K E I (60°C) ) ) bout 60-65°C surface not exceeded than 150°C
ST DA emperature about 60-
X‘jzu‘?'l?’ﬁj 60-65 "C 42 7 il H 1) i it 1) 1F A AR AT
SHERI AT - ¥ FEL P R VAR ) 1 4 . . \ .
. N \ i 22 T3 AR 150°C
AL 100m Q [ BIERGER, ERGE AR AL Hit
B R
A discharged cell is subjected to a reverse ) ]
Forced discharge test . No explosion, No fire
4 RN charge at 1c for 90 min.
uni GiRlllI7Y ‘ T K, TN
FHEGE R, T 1C [egEgar 90 434
After standard charge, continue to charge with a
5 Over charge test constant voltage 10V per a cell, holding 8h. No explosion, No fire,
7S LI WL BRAEZRIHLE , LA 10V (¥4 5 LR k4 7 v TetdE, ToilEk
TRAE 8 /N
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5 Cell initial Dimensions/B &%) R~

T
!
—/
NO Items Units: mm
1 diameter/ 5 12 18.2.40.30
2 Height/f%]l}? 65.0+0.50
Draw /il & Checked/ " # Approved/#it i
it
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6 Battery specifications/F= it
I - Remark
No. ltems/ i [ Specifications/}i#%
H/E
Capacity for assembled cell . .
1 discharging by 0.2C >2200mAh Sta”da“;;;g;;:‘é%”% method
WS 0.2C ARHEMRLIN 2 dE & g
Battery Voltage Delivery Voltage, Within 10 days from
2 il L 7.4V~7.8V Factory
LR, RS 10 RN
Charge with 0.2C constant current and §_4V Charge voltage: 8.4V +0.02V
. constant voltage, charge to 8.4V,continue
Standard charge condition . ; Charge current:0.5C
3 b 75 4 charging till current decline to <0.01C SR 8.4V 40,02V
- 7oALY 0.2C 1, 8.4V fH K 7 & it < e
FHLH: 0.5C
0.01C
4 Standariég;;;;g};\ggﬁ method 0.2C constant current discharge to 6.0V, 0.2C fHJLKH 2 6.0V
Internal Impedance Assemblage Impedance Measure the Red and black wire of
5 i 9 P the connector after assembling.

WL

A A FE<<200mQ

R I F Pt Sk 21 PR R
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7 PCM specification/ff#" 1R %
ltem Symbol Content Criterion
et TR N2 FrifE
i H
Over charge detection voltage
. \ 4.2940. 035V
Voer1 S A R
Over charge Protection t\/ Over charge detection delay time 195
U WPSA DET1 '
ik 7 PRSI B AR I ()
Over charge release voltage
. 4.05+0.1V
VreL1 o FS R U
Over discharge detection voltage
3.040. 08V
Over discharge protection VDET2
LR S R M e
tV Over discharge detection delay time L4dms
DET2 Ik TS U E AR B (1)
Over current detection voltage
. . \ 0.240.015V
Voes S LRI I
| Over current detection current 6A~12A
Over current protection DP o R L
Detection delay time
t\/DETS ; \ N 11ms
N N XY, ‘ﬂl EiR B
S AU ZiE 3R B )
Release condition Cut load
R R ER AT W I 471 2
Detection condition Exterior short circuit
TRy 44T A1 FEL I R
Short protection Detection delay time
. . . 320
Tsrorr HI SR I 1) a
51 B Release condition Cut short circuit
TRA IR BR 21 b Rk L
Interior resistance Main loop electrify resistance
\ . Ve=4. 2V; Rps<<60mQ
L Ros [ s C »=60m
Current consumption Current consume in normal operation
\ NN 3.0nAT 15,0 A M
HFEL loo AR L PR vpe o
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8

8.2 PCB K] PCB layout

MEERBAMEE

8.1Application Circuit Z&EHR 5 &

{ PACK)
R1 3300
CELL1
VB 1 Voo
Toiur
T
Vv Ve Rs5460
cz == V-
0147
Vss Dour Cout
1z
P 11
e ca001uF <
_m_ _m_ ]D1KQ

ey = Fa
-u. _| |!|—|- lillill?llilliL .

coe =FF TI= |my = fo
-E.. — TS| &.r- LBJ- BH

ClCZ B R2 Mt

T EL S H B

[

8.3 WRlE . parts list

NO Location Part name Specification Pack type Q' ty
| ot T2 RR Jol RS ESESN B
1 Ul Battery protection IC R5460N512AF SOT-23-6 1
2 U2 -3 MOSFET 8205A TSSOP-8 2
3 R1 R2 Resistance SMD 330 Q +5% 0603 2
4 R3 Resistance SMD 1K Q +5% 0603 1
5 C1 C2 Capacitance SMD 0.1pF 0603 2
6 B+ B- BM B 4*3*0.3 3
. . . 35%7. 0%0. 8MM
7 PCB Print circuit board TR SR CTX-3570-2S 1
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9 Battery Pack Dimensions/Hi4 R~

22mm+-0.5mm

MCx

4

|
\ A+~ Jmim \

T UL3132 AWG26 WIRE

M= a

- b
x
5
*
o
=

¥

&
=
=
Ll
=
P ICR18650
= 7.4V 2200mah
E {16.28Wh)
s ®H-2018
*
o]
=

A

PCM

|

Left : Red (+)
Right : Black (-}

J8mm+-Timim

Wire Length - 100mm+/-3mim

BATTERY MARKING

ICR 18650
T4V 2200mAh

{16.28Wh}
X¥-2018

I-;."

= 3

Jgmm+-lmm

B0, ICR18650 2000mAh 7.4V

NO Items Units: mm Remark
1 Thickness/)5 [ T 20 Max.
2 Width/ 5z & W 38.0 Max
3 Height/ K & H 69 Max
4 Cable Length/5| &K & L 100mm = 3mm
BOM of Battery Pack/Fits 44k} i 4
NO Part name/%# | Quantity/$iE | Unit/ 54y Remark
. Great Power
! Cell/tt L 2 ea ICR18650-2200X2
2 Solder/}#4 0.05 g Lead Free
N CTX-3570-2S
3 PCB/ERR 1 PCS (R5460N512AF+8205*2)
4 PVC &% 1 PCS il
5 Wire 2 PCS UL3132 /AWG26#
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10 Handling of Cells /it /EVE R
10.1 Prohibition short circuit/4% i1 FLith i %
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.
G PR o LI e 7 AR v R LR T AR PR R B DL R AR RO 7 R R U B R AR G R I . R AR T
WRMNA Dy Rk, AN RIS 2 P EOR M H it 8 F— NI 2 R R i s n] AR R ML I DR it
10.2.  Mechanical shock/HLig i 7
Falling, hitting, bending, etc. may cause degradation of LIR characteristics.
PRV REAE L 75 AR T RE S PR AT s R PR e
11 Notice for Designing Battery Pack/Ft¥9t ‘?‘.;&ﬁ?_iﬁlifjilﬁl
11.1 Pack toughness/Jt 7e'f 7774
Battery pack should have sufficient strength and the LIR cell inside should be protected from mechanical shocks.
FIPD I Fnl o € oA SRopy e (il AL F1vh o T e F - I
11.2 Cell fixing/F PP E
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.
FIPPE S P T 9 B b o R T TR -
11.3 Inside design/Jt 7] [
No sharp edge components should be insides the pack containing the LIR cell.
I TP, P S
11.4 Tab connection /f#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 P TG I A U ¢ 9 Al e ot
IR TR RS T IR RO R P R
1) 5 SR ’D s [Wﬂﬁ £
2) “RE SRV T8 350°C
3) S L 3 F
) AP GO 5 0 FA 1] F,wﬂuﬂ.ﬂ - ey
5) PELAE RETE > T 100CH ,#pﬁ, FTE
11.5 For mishaps/Zf &9t i [F
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.
19 & FIH I File et i AR P R T A g
1) RLEHT R TE E YRR TG R -
2) ot PIRAIRYFTAFIb ™ SR ] e SR 1R —— Sk R -
) BAEFTHY T o E'Fﬁ#ﬁﬁmﬁl’t *(ERL (RIS 2 PRI B F TR - B TP AR M%?ﬁ i
AESFISGE T TR AR « SO S E R
12 Notice for Assembling Battery Pack F‘T?p%ﬁ?;ﬁ@]i*ﬁ
Shocks, high temperature, or contacts of sharp edge components should not be allowed in battery pack assembling process.
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13 Others/# &
13.1 Cell connection/f 111
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.
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13.2 Prevention of short circuit within a battery pack/[ 1" [ f/{1V4i 5 il
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.
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13.3 Prohibition of disassembly/Z* -5
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.
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13.4 Prohibition of dumping of cells into fire/ T fel4*! B i [l
Never incinerate nor dispose the cells in fire. These may cause explosion of the cells, which is very dangerous and is
prohibited.
TRBESRETY A PR TG SR L,
13.5 Prohibition of cells immersion into liquid such as water/Z- IHEAW T
The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks, juices, coffee or others.
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13.6 Battery cells replacement/P! {1 f 119
The battery replacement shall be done only by either cells supplier or device supplier and never be done by the user.
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13.7 Prohibition of use of damaged cells/% (- ™ [#fi FRfFTHY
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.
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14 Period of Warranty/{ ’?ﬁfj
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.
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15 Storage of the Batteries/f1¥pvix iy
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.
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16 Other The Chemical Reaction/®l 4 [*%F il
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 Note/j=7=
Any other items which are not covered in this specification shall be agreed by both parties.
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