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1 Scope/i&HEH
This specification is applies to describe the related Battery product in this Specification and the Battery/cell
supplied by Hai Lei Battery Co., Ltd only.
A B U3 FH T IR AR A5 TR S IR 7 i DA R i L AT B A A SR ) L
2 Model/Z!5: ICR18650

3 Cell Specification/ 7= i ¥4k

s Remark
No. ltems/I H Specifications/#i#% o
w#HE
1 Nomji?;‘iiagac'ty 3200mAh
IR S 0.5C Standard discharge
. . 0.5C FrifE e
2 Mlnm;umgipamty 3000mAh
RINEE
3 Nominal Voltage 36V Mean Operation Voltage
FRFR LR ' Bl AR
4 Delivery voltage 3.8V Within 10 days from Factory
T : TEH]T 10 KA
Charge Voltage By standard charge method
5 4.25V+0.05V L ;
FHAE bt FE BT
5 Standard charging method 0.\?;Stzgzs;r;:gz;;eztgg\?\é;;?nsjznt 0.3C fHiit 4.25V {HE AR ZE HH<0.01C
- N .25V, il 5
bRt A charging till current decline to <0.01C MY AN(PES)
Standard charge, charge time about
0.3C 900mA 4h(Ref)
Charge current WRAEFR L, BFAIZ) 4h(ft53%)
7 Vrey
FEH AR Rapid Charge, charge time about:
0.5C 1500mA 2h(Ref)
PURFEH, W2 2h(Hh5%)
8 Standar;g:/;gs;;;rg;;% method 0.3C constant current discharge t02.5V, 0.3C fHHM A 2.75V
Cell Internal Imoedance Internal resistance measured at AC 1KHz
o $EE+PI7*]FI’)E <30mQ after 50% charge
PIAN D] R Y =1
- e H AT P B IRV A B
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3 Cell Specification/s 7 F##%
No. ltems/3i H Specifications/#i k% Remark
%k

Maximum charge current For continuous charging mod

10 . .5C 1 A . "
AT R 05 500m g7 st

Maximum discharge current For continuous discharge mod

11 . ) 2.5C 7 A \ . N
A 5 ° 500m HE Y
Charge/7: 0~55C Charge at low t t h
Operation Temperature and relative g 60+25%R.H. arge at a very low temperaiure such as
s blew 0°C,will be get a lower capacity and
12 humidity Range reduce cycle life of the battery
I N=] D:\El o . N -20~60°c . N N
e A G Discharge/l(it | (o 0| iR A T, SR

13 Storage temperature for a long time

K la] 100

-20~45C
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, 1K B IR B IR
ORI R 3 MH K

Temperature Dependence of

14 discharge capacity (CH IR R

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
temperature. The capacity of a
cell at each temperature shall be
compared to the capacity
achieved at 23 °C and the
percentage shall be

calculated. .
HhdE 3.3.1 HEARH. %R 3

AT E hRCE, A A S AR 12 IR UL
HRE 3 AN

Each cell shall meet or exceed the
requirements of Table 3

TR R R R AN TR 3 ER
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4 Battery/Cell performance test Criteria/H {4 Be 7t
41 Appearance inspection by visual/#Mi Bl
There shall be no such defect as rust, leakage, which may adversely affect commercial value of battery.
RSN 10T 15100 IRV R Rl (B B SR e A7 1
4.2 Environmental test condition/4t R ER3E %4
Unless otherwise specified, all test stated in this product specification are conduct at below test condition
P A DR SE % CL RIS AR EA T, BRARRRBR TG 2 4b .
Temperature: 23°C~27C
Relative Humidity:60% +-20% R.H.
4.3 Cell Electrical characteristics/fB <S54

No ltems/Ii H Test Method and Condition/Jlf i J5 1 & 4 1 Criteria/br#
Rated Capacity at After standard charge, the capacity shall be measured on 0.3C
0.2C(Min.) discharge till the voltage discharge t02.75V, 22800mAh | =100%
0.2C fH/MilE 7 = rUEFR RS, BCBE 2,75V, 80k, MIE 0.2C s &
Rated Capacity at After standard charge, the capacity shall be measured on 0.5C
1 0.5C(Min.) discharge till the voltage discharge t02.75V, =98%
0.5C Hm/NMiE A& PRUETEH S, BCRZE 2.75V #Huk, W& 0.5C MHERE

After standard charge, the capacity shall be measured on 1C
discharge till the voltage discharge to 2.75V, =95%
PRUEFE RS, BCRE 2,75V ik, MR 1C AR E

Rated Capacity at 3C(Min.)
1C m/MEE R &

Charging and discharging battery as blew conditions
0.2C standard charge to 4.25V end-off
0.2C standard discharge to 2.75V cut-off

2 Cycle Life Continuous charge and discharge for 500cycles ,the capacity will =65% of initial
& 75 i be measure after the 500" cycle capacity
FRIBOBIZ UL T S
0.2C FrffEF LA 4.25V, 0.2C brdEFEE 2.75V, JELFTETE
7S
500 &, 7E5 500 B4 G 2N &
The battery to be charge in accordance with standard charge
condition at 23~27 C ,then storage the battery at an ambient
Capacity retention temperature 23~27°C for 28 days. Retention capacity
3 o Measure the capacity after 30 days with 0.5C at 23~27 C as KRR
BRI ) . o
retention capacity =95%

F e 20~25°CHrifE 78 FL GG FATE 23~27 CHIFRIEF 28 K
28 KJa, MRREILAE 23~27 CHIET 0.5C B AR N RIFER
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4.4

Mechanical characteristics/PLiR4r{%:

No

Items/3i H

Test Method and Condition/ il 757 & 2% 1t

Criteria/frift

Free fall test

EREEITRESINEY

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.

R A SRR v 78 FEL 2R PF TS L, SR NI i B2 Bk 9%
RV F) — KPR HL I, BEHLERVE =K.

No Fire, No explosion,

K, AHEE

Vibration test

IRBNI K

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.

Kbrdir e RS E e EREE b, | XS YL Z
=71 &SRS 30 44T, HRIE 1.6mm, RSN
10Hz~55Hz, /38t 1Hz.

No explosion, No leakage, No fire

Ttk A, A ENE

Crush test
B MR

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

P P AR v T P AR P R IR P, TR TR T <R AR
f6), FRELiin 13KN (17.2Mpa) )k /), HEEWIE
TGRS /7353 13KN (17.2Mpa) B fZ 1k,

No fire, No explosion,

TS KT

Shock test
A

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 flatface.
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 20~25C

No explosion, No leakage, No fire

Tt A, A ENE
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4.4 Safety performance/Z2 Mg
No Items/Ti H Test Method and Condition/illist 77 i & 41+ Criteria/fxift
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
el A o P this temperature for 10 min before the test is TCHE K TN
discontinued.
FE LA R TR AR E BRI S, TENER R
AR, MFIRLLS °Clort 2 °CIor IR BT 2
130°CJ&, fE130°CHtE 1044
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 NG surface not exceeded than 150°C
K (20°C) temperature 20~25°C. Ftmk TR
TEZR 20~25C 78 i . 1 FhL it ) T S5 AN %‘E%E‘E%TE‘T 1500
\ 5 ; . b i NI
it 100m © i AR EBIER, KRR i Ah T " ..
JeL
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 s £ . surface not exceeded than 150°C
TR (60°C) temperature about 60-65C ARk T
TEFIRLI A 60-65 "C A1 75 1 FiL ) FiL M 1) 1F 47 6% T ‘ I .
. . . . FL R T i AN L 150°C
AN 100m Q (I AEGERGER, JERGERAE it
SRR
A discharged cell is subjected to a reverse ) i
Forced discharge test . No explosion, No fire
4 ARG« charge at 1c for 90 min.
0N V7Y i Toke K, TN
HHEEGEH, BH 1C kTR A 30 4048
After standard charge, continue to charge with a
5 Over charge test constant voltage 10V per a cell, holding 8h. No explosion, No fire,
L7 A HUSAREFEI S, L BV BRE R LR 4k 5 TorAE, Ttk
TRFE 8 /NS
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5 Cell initial Dimensions/H 48 R~}
&
[ |
L
'l' =
o
NO Items Units: mm
1 diameter/ EL1£(D) Max 18.240.10
2 Height/ 1 FE (H) Max 65.3+0.30
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6 Battery specifications//= & H#%

L Remark
No. ltems/37 H Specifications/#i#% o
/I
Capacity for assembled cell . .
1 discharging by 0.3C =19. 5Ah Standar??(:/lﬁgsg%r%;% method
HOMHEE 5 0.3C ARl A &
Battery Voltage Delivery Voltage, Within 10 days from
2 i 3 HhL >49V Factory
TEWE, fEH]T 10 KA
Charge with 0.3C constant current and 54'1.6V Charge volage:54.6V +0.05V
. constant voltage, charge to 54.6V,continue
3 Standard charge condition charging till current decline to _<0 01C Charge current:0.3C
XGEAGERS : #\ o : Hi: 54.6V+0.05V
b A Fer ] 0.3C i, 546V 65 5 i < TRrE: 54
FEHLHT: 0.3C
0.01C
4 Standar;ﬁ?g;; ;!rg;;fé method 0.3C constant current discharge to 39V, 0.3C {HIR L ZE 39V
Measure the Red and black wire of
5 Internal Impedance Assemblage Impedance the connector after assembling
H ¥ A< 350 mQ ; s s -
ik KL m I E IR T 32
7 PCM/I{RI 1R

7.1 PCM specification /{412 2%

LR =i BE_IJ\1E — =
5iE PEIES E. i SR
. . Minimum ]
Projects Details Standards |Maximum value
value
1. EFRERTHE
y 4. 25V 4. 30V 4. 35V
Overcharge protection voltage
R A 500mS 1000mS 1500mS
4. 0FEHS Overcharge protection delay . " "
Charging parameter (3. L FERE HIE
4. 05V 4. 10V 4. 15V
Overcharge recovery voltage
4. FTEFEH AR
. 5A TA
Rated charging current
L R RS T
. 2. 30V 2. 40V 2. 50V
Overshoot protection voltage
2. BRI AR EE
. 500mS 1000mS 1500mS
Overshoot protection delay
3. HRIT I ARRR B
. . 2. 80V 2.9V 3. 10V
Overdischarge discharge voltage
4. 1T S8 4. 7R LR
. . 30A 32A
Discharge parameter |Rated discharge current
5. WHERITHIR
. . 53A 60A 67A
Discharge Protection Current
6. MUHLLFRIER
50mS 100mS 150mS
Overcurrent delay
7. BRI 5
Short circuit protection
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8. R IRE

n ’fil .
Short circuit protection restored I S8
1. ¥k y
4. 29SS Equalizing voltage
Equilibrium parameter |2. ¥R /
Equilibrium current
4. 3NFE 1. B-, P-S@MFE
. . . <50m Q
Internal Resistance  |Conduction resistance
4. ABFEHR 1. RFBFEH <70uA
Consumable current  |Protection of consumable power =K
4.5 (L*WsH) R~F 1. Rst
. . . . 6455%12mm
Dimensions Dimensions
7.2 PCM schematic circuit diagramMF3 4 BT 5E 3 &

L“‘\;__SEI L e e
- ﬂ
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Battery Pack Size / details-Hith 41 R ~F/ ¥ #

BRI RITX 75R3 ] (AT EA)
BAT Tk E
USB#EO/BA7KE=
B0 (BIES])
SHRES! Bk L
o———
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8 Handling of Cells /FEBE/EE R E IR
8.1 Prohibition short circuit/2% it b5
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 FRIBAIG o S AR AR R ) R IR ASE PR A DA S ARG, 7 A S R R R AR G . R A E S e
RIMRE 5 R, SN 2 PEUIN A E it e/ — /N 2 A PR 57 FLBK 7T DALE SR AN B I R 3P L I
9.2.Mechanical shock/HL i i
Falling, hitting, bending, etc. may cause degradation of LIR characteristics.
BRVE L ML 5 A SR T A 2 PR AR B A FR I AR RE
9 Notice for Designing Battery Pack/E it/ =14 3 EE IR
9.1 Pack toughness/4MN= EHfE
Battery pack should have sufficient strength and the LIR cell inside should be protected from mechanical shocks.
PRI A NN 1% e B8 EA LA P (o B8 A P o 2T L o -
9.2 Cell fixing/HL A & 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.
R R K TEAREY— I NOZ EEAES MR L - e Ert R RER IR -
9.3 Inside design//M= AT
No sharp edge components should be insides the pack containing the LIR cell.
SRR N2 B B AL DA R B
9.4 Tab connection /fk /5 %
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
S P AR BSIRIR R A 5 AR NS R A=A T
WIRGE A TR IR > T EAEESEIN TH frat ERE IR B
1) VRS R R T AT 4% HL AT B
2) FERERTEREAHRE AR 350°C ¢
3) IR AR RERES 3 Fhof
4) BB R 5 X R R EIEA RERET T — TR
5) PEEREBEIIANE - =T 100C B E L -
9.5 For mishaps/ft W =ESNELE
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.
KA MM R R S RIS A M IR AR = 7
1) REERIFHEE S SR RRRIESET -
2) TEAN[FEIRYFRES S T ot BN R BEAY R 8 s — — B L A -
3) A B AN R 1% R E F R RAER » AR —(E R A BRI S Tl SRR FRRE - = FR AR T AR T RE B IRAASE I
JEENERAANGRET - FTRESIERARS - RIPIRIV T S A B = IRIPE -
10 Notice for Assembling Battery Pack 5335 H 3 I
Shocks, high temperature, or contacts of sharp edge components should not be allowed in battery pack assembling process.
TEHM RO A AR s e T~ SR BRI ) -
11 Others/EE
11.1 Cell connection/FEHEIERE
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) FEEEE PR R B S E M I -
2) Ml AEIRHES [ FIRGZ ST AR B | B SHUNRURSEE - TRV S S0 M HIRR RS I S 4 AR 32457 -
11.2 Prevention of short circuit within a battery pack/=2At A SRR EE T
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.
TEHMAS |26 2 [RINGZA R BRI S E R T L2 RiP o BV S RNLZEE S EGEERE K FYRES F I -
11.3 Prohibition of disassembly/Z 1F 4]
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) NEHrEIEA
PrEl =& A AN ERRERS - 25 HERDK - IBNF - AFE AR EEE .
2) HEREAEN
I —HRRROE T EZ Rk ~ o ARRES - NIZETRE /K AR KB 4 .
11.4 Prohibition of dumping of cells into fire/~ ZEHE AL E] Tk o
Never incinerate nor dispose the cells in fire. These may cause explosion of the cells, which is very dangerous and is
prohibited.
NEALEHU > BN SBHAMELE - MR » I .
11.5 Prohibition of cells immersion into liquid such as water/Z8 1F/= 8 R
The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks, juices, coffee or others.
THANEERADEAERA L T GEK MK IR TOR ~ SRt - iikecE EERYIRR -
11.6 Battery cells replacement/5E i EE
The battery replacement shall be done only by either cells supplier or device supplier and never be done by the user.

R R ROt AR P e B s R R SE R > P AN BT L
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11.7 Prohibition of use of damaged cells/Z% 1188 AT AR
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.
B T RETE HH DT AR R TS24 « SRR B A S5 » GO - lE ST - ARRrIRE - ZIRRES
B X LR
R SR R A R A R Y BURIR > PRI N 12 27 8 DK T O RE DK RO IR
12 Period of Warranty/{=[55EH
The period of warranty is one year from the date of shipment. Hai Lei guarantees to give a replacement in case of cells with
defects proven due to manufacturing process instead of the customer abuse and misuse.
FU Y ORIBTEA M I 5 2 HERHRE —4F o A0S FRAMAYERRE AR & A2 P ey T A 2 H T - I B R AR - AN F] 5T
IR
13 Storage of the Batteries/E 7
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.
R, M AE 20/ T N AEE] 30% 2 50%HY L E o WIS [ - B 78— B DAR 1 FEt e e
14 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.
H T Rt AR L2 R R R ER - Fir DARE RS (B B3 A FE A AP ERE S - BDEERAFBUR K — BRI RIMTA A - 4ER(EE SR A7
B~ OB R EEHEOREE B e EETEEN - SEgEE e SE ST AR S B0 EIER < AR
FARARREFE A, - BIE SR 7RIS - XAERR S S T -
15 Note/}xE
Any other items which are not covered in this specification shall be agreed by both parties.

A ISR ELAE SR IR U5 R E -
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