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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 Hai Lei Battery Co., Ltd only.
A B 5 3 P 0 AR AR DGR 7 i AR I R R AT PR R R A A HL
2 Model/Z!5: ICR18650

3 Cell Specification/ 7= 5 ¥4k

T Remark
No. Items/Tii H Specifications/ M #%
1k
1 NOm;;LE;F’aC'W 3200mAh
PRPR T 0.5C Standard discharge
. . 0.5C HricH
5 Mmm;umgaepacnty 3000mAh
RINEE
3 Nominal Voltage 36V Mean Operation Voltage
AN ' BN CAE L
4 Delivery voltage >3.8V Within 10 days from Factory
B HLIE ' FEHT 10 Rl
Charge Voltage By standard charge method
5 4.25V+0.05V R ;
FoHL L Pt 7 T 20
6 Standard charging method O'33;328;;;;:fztgéz\?\é;?t?::aent 0.3C fHIft 4.25V 1H/E AR EH<0.01C
Tl 7 P Tl 254h(( 5
DTS charging till current decline to <0.01C 294 (H55)
Standard charge, charge time about
0.3C 900mA 4h(Ref)
Charge current PRAETE L, BFEIZ) Ah(fii5%)
7 g
75 H LA Rapid Charge, charge time about:
0.5C 1500mA 2h(Ref)
PogF L, a2 2h(f3%)
Standard discharging method . YN
8 N . 0.3C constant current discharge t02.5V, 0.3C 189 2 275V
TR 0 R
Cell Internal Impedance Internal resistance measured at AC 1KHz
’ $%+‘PV\]EE <30mQ after 50% charge
= e HAS TP SR IR e L
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3 Cell Specification/Ht 7= 5 3%
T Remark
No. ltems/Ti1 H Specifications/#i#% o
/U
Maximum charge current For continuous charging mod
10 = . 0.5C 1500mA . "
HRORFE RFEE IR AR A
Maximum discharge current For continuous discharge mod
11 s . 25C 7500mA SN i
R ORJBCBRF R HIR LT A
Charge/7tH 0~-35€ Charge at a very low temperature such as
Operation Temperature and relative 60+25%R.H. ge at a very perature su
o blew 0°C,will be get a lower capacity and
12 humidity Range reduce cycle life of the battery
AR RS : . -20~60°C ; ! ' !
TR SEA I 2V Discharge/ji & 60+25%R H. | TKEFHIMES T, LWt % f
Do not storage exceed half year. Must
charge once when storage for half year.
13 Storage temperature for a long time -20~45C must charge the battery which with protect
Ao [ i A7 IR 60+25%R.H. circuit when storage for three months.
A AR A BRI IR
PRI Ft 3 A H FE— K
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
Temperature Dependence of discharged at the test Each cell shall meet or exceed the
14 requirements of Table 3

discharge capacity fUFE R R

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. .
Hb% 3.3.1 MEF . %3 3
WM i, IS AR G R
HFICE 3 AN .

IR R A BN AN TR 3 IESR
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4 Battery/Cell performance test Criteria/H %G5SR HE
Appearance inspection by visual/4b¥i B il

4.1

4.2

43

There shall be no such defect as rust, leakage, which may adversely affect commercial value of battery.
HIB AN RE VG 55T V55 IS VRS RS R VAN ) SR B A AE
Environmental test condition/#} 535 3% %44
Unless otherwise specified, all test stated in this product specification are conduct at below test condition
FA WA N % DL T IR BE 24T, BRAERRIRTR E S

Temperature: 23°C~27°C

Relative Humidity:60% +20% R.H.
Cell Electrical characteristics/H S 45

No

Items/3i H

Test Method and Condition/Jll i 75 35 & 2% 14

Criteria/ bRk

Rated Capacity at
0.2C(Min.)
0.2C fH/MAUE A&

After standard charge, the capacity shall be measured on 0.3C
discharge till the voltage discharge t02.75V,
WS, BEE 2.75V,#1k, WE 0.2C MHEAE

22800mAh | =100%

Rated Capacity at
0.5C(Min.)

After standard charge, the capacity shall be measured on 0.5C
discharge till the voltage discharge t02.75V,

=98%

0.5C fH/MiE A PrAEF S, i 2,75V #iik, YR 0.5C BHAE

After standard charge, the capacity shall be measured on 1C
discharge till the voltage discharge to 2.75V,
PR RS, REZE 2,75V #ul, WE 1C HraAE

Rated Capacity at 3C(Min.)

e, =959
1C BN 4 %

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

5 Cycle Life Continuous charge and discharge for 500cycles ,the capacity will =65% of initial
TEIRF5 A be measure after the 500" cycle capacity
FATBCRIZ AT 55 A
0.2C FrfE7e LA 4.25V, 0.2C brdEAEE 2.75V, JELEHAETE
3
500 J&, 7E 500 J& 45 o fa il & 25
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 BEREF
B RREFF . .
retention capacity =95%

K HE 20~25°ChruE 7 LG ETEAE 23~27 CHIFFEEd 28 K
28 KJa, MRHEME 23~27 CHEE T 0.5C A EIENRFFR &
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4.4

Mechanical characteristics/HLif 454

No

Items/Ti H

Test Method and Condition/Jlli& 7575 & 2k 44

Criteria/bpif

Free fall test

EfEEfERER Y

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.

FRLTRAL IR bR AE 78 LR AE TS L, SR NI mis L%
R — K Je IR, BEHLZRVE =K.

No Fire, No explosion,

B, AREAE

Vibration test

PR

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.

FirE R e RS B E ARSI G B, W XL YL Z
=TT EIRSD 30 4%, HRIE 1.6mm, RN
10Hz~55Hz, 84tk 1Hz.

No explosion, No leakage, No fire

Tote, A, AEE

Crush test
E7rgacelR7:y

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

R F AR T S L R P R I P, TR AR PR T < R A
], FREHiin 13KN (17.2Mpa) KIS, BEERE
THELHEIN A S /7353 13KN (17.2Mpa) I {Z 1k,

No fire, No explosion,

ToHe K TR

Shock test
T

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

Tote, A, AEE
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4.4 Safety performance/Z &M fE
No Items/Jii H Test Method and Condition/#l i 7% & 21 Criteria/rifk
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
e A o K this temperature for 10 min before the test is Toie K, TN
discontinued.
FRWE B IR B AR E B ER S, BN R
HEAEE, MFIRLLS °Clort 2 °CIo R FETH 2
130°CJ5, 7E130°CHUE 104 %
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 I, 0 surface not exceeded than 150°C
L IIR(20°C) temperature 20~25°C. A
FEZS . 20~25CHE 7 HL IR AL il 10 1E AR F AN S— rirﬁ‘f 150°C
. - . . N b yim S AN R 1
it 100m @ iy SRR, Bk A AL 3 o
ki
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 5 surface not exceeded than 150C
BRI (60°C) temperature about 60-65°C A
TESIRZI 60-65 CHE 70 His 1 e b 1) 1F 474 ‘ R )
. . . . RV AR IR AN S 150°C
ANt 100m Q B FREGERGIER, JERGER AL it
HMSHL R
A discharged cell is subjected to a reverse ) ]
Forced discharge test . No explosion, No fire
4 AN charge at 1c for 90 min.
e R \ Tk, TR A
WS RGER, MR 1C R 30 434
After standard charge, continue to charge with a
5 Over charge test constant voltage 10V per a cell, holding 8h. No explosion, No fire,
I 7e LR HEARUETEE S, LA BV [E E H R kSR Fe v, TABIE, ek
TRFF 8 /NHT
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5 Cell initial Dimensions/ 4746 R ~f
o
[ }
L
"' =
)
NO Items Units: mm
1 diameter/ .15 (D) Max 18.2£0.10
2 Height/ 51 F& (H) Max 65.3+0.30
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6 Battery specifications//= & ¥ %

e Remark
No. Items/Ti H Specifications/i#% 3
#E
Capacity for assembled cell ) )
1 discharging by 0.3C >17. 5Ah Sta”dar?f?,;;;g%rg method
e 5] — g e N s
MRS 0.3C FRifEi A A i
Battery Voltage Delivery Voltage, Within 10 days from
2 L E >49V Factory
Lk, fEHT 10 RN
Charge with 0.3C constant current and 51.1.6V Charge volage:54.6V+0.05V
. constant voltage, charge to 54.6V,continue
3 Standard charge condition charging till current decline to _<O 01C Charge current:0.3C
i 78 L4 : 4‘ o ‘ Hi: 54.6V+0.05V
R A FEHLFLIR 0.3C 1,546V 1 A% i < RARLE, £
FHH: 0.3C
0.01C
4 Standar;ﬁ?}zﬁs;;g%;% method 0.3C constant current discharge to 39V, 0.3C fHRM HE 39V
Measure the Red and black wire of
5 Internal Impedance Assemblage Impedance the connector after assembling
H HEhe A< 350 mQ : NN L
i K m SR TR o
7  PCM/MRHIR

7.1 PCM specification /{4 H 2%

e B /Mi . _
iy= VEGIE » i SN[
. . Minimum ]
Projects Details Standards |Maximum value
value
1. dFEEF L
. 4. 25V 4. 30V 4. 35V
Overcharge protection voltage
2. LSRRI 500mS 1000mS 1500mS
4. 0FE S Overcharge protection delay m " "
Charging parameter |3. I WRE HIE
4. 05V 4. 10V 4. 15V
Overcharge recovery voltage
4. HEFEH IR
. 20A 22A
Rated charging current
INREERY SUN; ¢ STAL NS
. 2. 30V 2. 40V 2. 50V
Overshoot protection voltage
2. BRI BRI EERS
. 500mS 1000mS 1500mS
Overshoot protection delay
3. BRI RARRR K
. . 2. 80V 2.9V 3. 10V
Overdischarge discharge voltage
4. 1 HSH 4. HRE R LR
. . 20A 22A
Discharge parameter [Rated discharge current
5. FRFRLERIHL
. . 53A 60A 67A
Discharge Protection Current
6. MUELLFRIER
50mS 100mS 150mS
Overcurrent delay
7. REERERI .
Short circuit protection
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8. FERRRIIRE

b/ ,F‘ \)
Short circuit protection restored I ik
1. ¥k /
4. 2195 Equalizing voltage
Equilibrium parameter (2. ¥J#HTR /
Equilibrium current
4. 3[NFR 1. B-, P-F@AME
. . . <50m Q
Internal Resistance  |Conduction resistance
4. ABFEHIR 1. Ry E#FE
. <7T0pA
Consumable current  |Protection of consumable power
4. 5 (L#WxH) Rt 1. R~t
. . . . 64+50%12mm
Dimensions Dimensions
7.2 PCM schematic circuit diagram/f&3FiR B FEFEE

T j= & 2

S

2k 2k
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[ Battery Pack Dimensions/ Byt 20 )N~

e i i ——
Il i 2 7~
IEHRERE
AR ~F: 225%140%70
IROSMR IROIThEE E53ic] %
Sttt 260MM
ISUIIN 260MM
DC i Total input 3135#12AWG
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8 Handling of Cells /et /E R E W
8.1 Prohibition short circuit/Z% 11 F i 5 %
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.
TG PR ATS o AL 2 7 A AR v ) PR AT A F v R AR DA R ARG, 7 A B AR BRI . R AR 3 i i
RIEARA DR, SRS & PR EF . el — NG R RSl g ] DAE RN I CR AP it
9.2.Mechanical shock/HUil i
Falling, hitting, bending, etc. may cause degradation of LIR characteristics.
BRE L R AR AT RE S PR AR A FE T PR e
9 Notice for Designing Battery Pack/fith 5} 55 & i+ T B E T
9.1 Pack toughness/9+ 7¢I E
Battery pack should have sufficient strength and the LIR cell inside should be protected from mechanical shocks.
HL it o e R 1% B ROATLAE R B [ v th R SR AL 5
9.2 Cell fixing/F it B E 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 AKERN—ERMZEEEN L, REFHMTERRI,
9.3 Inside design/¥+ 5t RIER LT
No sharp edge components should be insides the pack containing the LIR cell.
S} R L HL At R BRAST AR B B
9.4 Tab connection /% i
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 R RS R R RO R T AR5 1,
MEERAATEERERTR, TEAMIZESZIN FHEDBEEIETERE:
1) SRR LA BRI AR
2) RN AR E TR 350°C;
3) RGN T REREL 3 B,
4) RYRBTEEBT 5 R, R AEAEFREHT T —RIEY;
5) MEEEMAHE, BT 100°CESMEHLE,
9.5 For mishaps/ét X &5 EH
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.

DOC No: GP-ER-A-0001 Page 13 Of 18



(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.
RAEBHM YL THRE R BMEE Bt LR IR th RS R
1) REERVPHBSZROOUHBRREST,
2) ERRBHEER TR E RS LR —atEELE .,
3) B HMANIZERE HRENEA, ER—ELRAEEBRRSFRHEREZHE SHAIRETFHHAIRESBMARIE
EME B AR F, FTRERIERER. RIRO TR ERBEERYE,
10 Notice for Assembling Battery Pack Bt 3£ fg ¥ & I
Shocks, high temperature, or contacts of sharp edge components should not be allowed in battery pack assembling process.
EHMEELBEPTIRVES. SRS IEMREE S,
11 Others/HE

11.1 Cell connection/H it i 1
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) EREERSESILS RS EE,
2) WMATERESILZ RN ZE RIRR Rt b, ERS ENAURE, AN ERERBMREERRLAZEZN,
11.2 Prevention of short circuit within a battery pack/m it PRI &R E 5 B& T Rf
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.
RS 2 AR ZE BWHALZERTRERY Bt RMREIEE P HERRE KR RER,
11.3 Prohibition of disassembly/Z2 1L $F ]
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) TEREH M,
REN S R R ERE, SEIERN. BIE. AESAREHE W,
2) WEBREEW
B— BRIk, B AR, NI BIAFEKARELURKBES.
11.4 Prohibition of dumping of cells into fire/A~ZHE HL it 4R T 2
Never incinerate nor dispose the cells in fire. These may cause explosion of the cells, which is very dangerous and is
prohibited.
FERG A, FNEBLMIGHE, XNMRER, AL,
11.5 Prohibition of cells immersion into liquid such as water/Z 1E =78 Hiith
The cells shall never be soaked with liquids such as water, seawater, drinks such as soft drinks, juices, coffee or others.
WAREEEMRAERA LD, GFK, 8K RIEBERFIH. Rit. s EE TN,
11.6 Battery cells replacement/5 #i At
The battery replacement shall be done only by either cells supplier or device supplier and never be done by the user.
B RN A AR R R TR, B AEBITER,
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11.7 Prohibition of use of damaged cells/Z2 Lk {8 FR 45 77 i Hi ith
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.
Hi AT RETE PR R AT 2400, ANR RV E &, FlINaEHRF, W aw TR, FHERnNRE,. RIRRESE TE
BERXER,
H AN R AR RE S E HILRR, HUMRE S 1200 2 TR St K BRI
12 Period of Warranty/f& R i
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.
HBIRTEIME Tt 2 BER N — &, NFHUHMRBEEHEIEFEAMMARR TR AR RERER, AT M5
B,
13 Storage of the Batteries/H,ith B 7F i
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 HEER TR, MIEE] 30%E 50%HI & MK AiETE, B EFTE— R LG LA BE,
14 Other The Chemical Reaction/EE b2 RN
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.
BTFHMEF AR RVAIRE, B LABER A e8I i RS FHE, BIERERB K —EBRN MMAER. MEEASGNFE
B, MR EAREAEREFERAERENEREERN, SEHEHMMNERES, HEBSVERR B IAHT, NRHMKE
HATRETT L, ENEFE LA RER, JNFERRBMT,
15 Notel/;TF
Any other items which are not covered in this specification shall be agreed by both parties.

AUt B R SRS N R R 7T P E
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