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1. ScopeiEHCE
This document describes the Product Specification of the S o d i u m -ion rechargeable battery cell
supplied by Guangdong Aokly Group Co., Ltd.

SRR BEA T BIRABIEFRIA RN F IR mitaEER.

2. Dimensions of battery packyMZRTE (KizLLHI)

3. Specifications of battery pack: g

Model HEELS 18650-1.1Ah
Capacity BE 1.1Ah
Cell Rated Voltage #rFREEE 3.0v
Bt Internal Resistance PIFBFRE <20mQ
&ZE Capacity Difference<1%
AFE Resistance()=1~3 mQ
Combination Standard FeZBfrf frEBfRIERES Current-maintaining Ability >90%
EBE Voltage2.5~2.8V, EZE5my
Nominal Voltage ZREREE 12V
Electrical Energy FE 396Wh
o Internal Resistance JfE <3.5mQ
Characteristics
Cycle Life {EHEm >3000 cycles @1C 70%DOD
FaS R Months Self Discharge BB <3%
Efficiency of Discharge RFBRER 96~99% @1C
Charge Voltage ZEHEEB[E 15.8V+0.2V
aitdt S$347
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Standard 1.0C to 15.8V,then 15.8V,charge current to
Charge Mode ZEEB#IT{
Charge 0.02C(CC/CV)
FeFE, Charge Current FEEBEEIR 39A
CCA Cold Cranking Amps CCA 970

0 °C to 45 °C (32F to 113F) @60+
Charge Temperature ZEEBIEE

25% Relative Humidity
-40 °C to 60 °C (-40F to 140F) @60

Environmental | Discharge Temperature F{EEIRREE

+25% Relative Humidity

NG -10 °C to 40 °C (14F to 104F) @60
Storage Temperature f&FEE
+25% Relative Humidity

Water Dust Resistance Bh7KFHZ IP67
- e ABS
Mechanical Plastic Case  5b7#7#t 270%ABS+30%PC
Dimensions (mm) MR~ 354x176x187mm +5mm, AZHRGIE
el Weight(kg) E& 7.8+0.5kg

4, Test Condition and Measuring Equipment UiXIFIRFI{NES
4.1Test conditions UKIREE
Unless otherwise specified, this specification item test should be performed in the test under the

condition of normal atmospheric pressure
BRIFRENE, AEPRNINAIE N BRI ERSERME TEHT:
The temperature EE: 15°C~35°C;

Relative humidity #BX/2E: 45%~75%;
Atmospheric pressure K5/E5&E: 86KP~106KP,
4.2Measuring instrument and equipment requirements B ESIEFEK
4.2.1Measure the voltage meter accuracy should be not less than 0.5 on the Richter scale,Q resistance

shall be not less than 10 k/V

AT $347
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MEEBEIMERERERAMET 0.5%%, PRERAVINF 10KQ/V,

4.2.2Measure the current meter accuracy shall be not less than 0.5

MEERAYSERIEBENAMET 0.5,

4.2.3The instrument accuracy measuring time shall be not less than + /- 0.1%

W E R EAYERERENAMET £0.1%.

4.2 AMeasuring temperature meter accuracy shall be not less than plus or minus 0.5 °C
WEREIERERENAMETF £0.5°C,

4.2.5Adjustable constant current source of constant current, in the process of charging or

discharging, the current changes shall be within + / - 1%
ERFNERIEEE, ERENMERES, HERESUNEL1% SEEN.

4.2.6Constant voltage source voltage is adjustable, and its voltage range is + / - 0.5%
EERBETRE, HBEZWER910.5%,

4.2.7Measuring instrument accuracy is not lower than 0.02 mm size, range of 200 mm
R UEMREREAET 0.02mm, £EH 200mm,

4.2.8Weighing the quality of the instruments are not less than 0.1 g, weighing 1.5Kg

MERENEERENMET 0.1, FE 1.5Kg.

5. Electrical Characteristic FEh{EERE

NO. Item Test Method Criteria
e HMNmE A R

Standard Charge Method: The charging the Battery at a
constant current of 0.5C until the limit voltage , then
1 Charge Method | charged at a constant voltage until its current is less

FEEHITC than cut-off current 0.02C, the charging time less than

YA $347
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5h.
TREFERE . TEMEIRE H25°C5° CHISE T FcLAEER
i0.5C. FRB ERFIE &, BiEEFBEE RN T BT
0.02C &K FEB R EA KT 5/\8],
A battery is charged in accordance with 6.1a, and then
0.2¢ stored in an ambient temperature of 20°C+5°C for Discharge time s
2 | Discharge 0.5h ~ 1h, finally discharged to cut-off voltage at a more than Sh 1
Capacity constant current of 0.2C SBIE)2 5h
02CHEEER | mithise6. | MR 70FE B FEFMERE 20°C+ S CHISRA T4
&0.5h ~ 1h,/ELL0.2CEBIFRAER BILR IEFBE
The battery is charged in accordance with 6.1, and then
1c stored in an ambient temperature of 20°C+5°C for Discharge time is
3 Discharge 0.5h ~ 1h,finally discharged to cut-off voltage at a less than 52min
Capacity constant current of 1C BYFBRIIE] <52min
1CHEESE
FEithi%6. 1 FIERBEEMERE20°CL 5 CRZ G THE
0.5h ~ 1h,mfgLA1 CERE AR B4Z LEFE &
With 1C constant-current charging to Limit voltage,
then constant voltage charging to the cut-off current | 23000 cycles.
4 Cycle Life or less, let stand for 30 min, use electricity to the Retention
&R Ean cut-off Voltage,1.0C constant exile let stand for 30 min. | capacity
Repeat the above steps, record the battery charge and | 270% of the
discharge capacity initial.
R1CIERFTHEERGIBE, BEEFTHEER LB BREwADT

AGTH b
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<0.05C, #E30minf5, A1CIERMEBERIEE, #E | 3000k FIREFE
5min, ES FIAPE, ICREBEHANESE >T0%VARE
Storage Capacity after 28days storage at 25°C+5°C Retention
f h : ity 295%
5 Characteristics rom standard charge Capacity 295%
/—\\ IS S , o i o A; 'S A=K —
fETE S InEFERARFBE, 25°C+5°CMEF8REHNEE RIS >95%
6. Environmental Characteristic FiS{%fE
NO. Item Test Method Criteria
FS NI E lhaprS KT
After standard charge, and stored in an ambient The discharge
temperature time must
High of 55°C+2°C for 2h, then discharged to cut-off voltage at | 257min, and the
L temperature | a constant current of 1C. After that, fetch out the battery | battery must have
performance | and place it in the ambient temperature of 25°C+5°C for | no distortion, no
=imMEaE 2h, then check its appearance explosion.
N Ty Y o > N-=1 N7 Y BN = RAran HEE'EjTEjMZ:/I\
Rt R E SRR T T FE iR G FE It 5 5°C+ 2°CAY iR+ -~
F5758, SNIRTS
EiR2h, AR LA CE AR =42 | FFB [, SLIG 45 2R [, 45 EE it Y
T, TR,
HIEIRNERE 25+ 5°CHIRM T HEE2h, 58
[E B eI .
The disch
After standard charge, and stored in an ambient e discharge
temperature of -20°C+2°C for 8h,then discharged to time must
Low >2 i h
cut-off voltage at a constant current of 0.2C. After >>min, and the
2 | temperature h
P that,fetch out the battery and place it in the ambient battery must have
performance . . . no distortion, no
temperature of 20°C +5°C for 2h,then check its
YAGIH L $347
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EMERE appearance. explosion.
St A > s S o o N ; N ‘E /b
LTS XA A -20°CE2 CHOER | P R
F2555%, SR
FEFPIEIRSh SARLL0. 2CRBRAFE 2R L s ST ARV 1558
FEF. FIRE,
AN HEIMEIRE /920°C+ 5°CRSZM ™EE 2h A Bt
G
h f25+ 2°C, af harging the cell
Under the temperature of 25 C, after charging the ce _40°C Discharge
Ultra-low with standard charge mode, then put the cell into the .
Capacity 2
3 Temperature | constant temperature and humidity oven with -40+ 2°C 65%Cmin

-40°C B E

{IEAER 25+ 2°CEMT, BEIRINERBEERG, HEBEEMA-40 .
>265%Cmin
2°CRotEIRIEIRfEPEIR8h, AFLL0.5C BiR
FHEBZE1.5V,
After standard charge, and put the battery in the
constant temperature is 65 degrees Celsius and the humidity is
4 humidy 90% of the constant temperature and humidity box Recovery
performance | shelved after 48 hours, remove the battery at room capacity>85%
EEIEHERE | temperature for 2h,then discharge at 1C to the cut-off | IkEBFE285%
voltage
Bt E TR D T FsiseE SR N IR E 940+ 215
EREFIEE90-95%ERE AT HEE48/) 015 5EIHE
HAEER TEE2h AFLA CIEBE# LB E
7. Mechanical Characteristic #liERE
NO. Item Test Criteria
Fe | RNmE Method I
re7EE
YAGI S S347
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After standard charge, fixed the cell to vibration table| The battery shall not
and subjected to vibration cycling that the frequency | rupture, smoke,
is to be varied at the rate of 1Hz per minute between | catch fire, vent or
Vibration 10Hz ~ 55 Hz, the excursion of the vibration is 1.6mm.| leak and the voltage
1 )| The cell shall be vibrated for 30 minutes per axis of not be lower than
XYZ axes. 1.5V
iR BEERNEBEEERNE L, BXY.Z=175E FEIbNTTHE. B
BiRaN30%H, JRIEL.6mm, IREBEEA10HZ ~55 Hz, &| iR BX. tREdeR, 7
YA THz. BREMET1.5V
The battery shall not
rupture, smoke, catch
After vibration, the battery will be impacted 1000+10
fire, vent or leak and
2 | Impacting times(60+20  times per minute)with the
the voltage not be
Testing &% | acceleration of m/s2 and pulse lasting time 16ms.
lower than 1.5V
EHRENE AR IELAEENNEE I 100m/s 2098k HEE 1000 | easthmr sy, 5
+10/% (FIIBHH60+20.%) , ks oms, | B BX HREGRR, 7
BEFEMNET1.5V
The battery shall not
rupture, smoke, catch
After Impacting, the battery will be dropped free five |
fire, vent or leak and
3 | Free fall times in three mutually perpendicular directions from
the voltage not be
B the height of 1.0m onto a hard board with the
lower than 1.5V
thickness of 20mm. SR IS,
YAGIH L $347
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ELLRERE, BHEIEAEEATmMIIVEBBEE]
IKiRHEE_ERI20mmERIBEAMNR £, EEX. Y. ZIERAT5E

(1 aEE) BN EEEHEEE VR,

. B ithwEdeR,

BREEMETF1.5V

8. Safe Characteristic Z£144E

NO. Item Test Method Criteria
FS IR HNTTi% IR
After discharge to 2 . 5V cut-off with discharge current
1C, the battery is to be subjected to a charging current | The battery shall not
1 Abnormal 3c The specified charging current is to be obtained by | rupture, smoke, catch
Charging connecting a resistor of the specified size and rating in | fire, vent or leak.
N z =

Test series with the battery . The test time is to be flmﬁgggﬁgm &
\\_J_ :I-” LY
HFEi calculated using the formula: tc =2 .5c /3 (1 ¢)

Bt 1 CEBE2.5Vg, EHER3CoE, FerEaElg

DAFARITE: tc =2 . S*"EitEERE / (3 *HIEkEE

1 cEBIfR).

Af h h ill

ter standard charge, the battery will be connected The battery shall not
Over with external with a maximum resistance load of 0.10
rupture, smoke, catch
2 | disch Q for 24h iliti letely disch h
ischarge or rs until it is completely discharged and the fire, vent or leak.

testing battery case temperature has returned to near ambient| EBjtBR A, EWR. &
NN X, ittRERR.
ISR .

temperature.

AR 7 HR )5 8 HE i IE Saim LA PIBE/NF0. 1 RREB Y

S &ERR24/\0 EEE M2, RE TN

E.

9. Battery Required Protection Functions

L eI
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PCM Electrical Characteristics (at 25°C)

No ltem Condition Specification
1 EB/E /voltage FEjth7sEBERJE/Battery charging voltage| 15.8V 3.95V/CELL
19888 )% /voltage equalizing 3.8+0.025
5 e/ #gER 7 /equalizing current 40mA
equalization #)EtE=/Blance model s/ Passive
9IRS E/ voltage eaccuracy <10mV+2 mV
{R#PERJE/Detection voltage 3.95V+0.025V
=
3 5/ REHE/ Release voltage 3.85V+0.05V
Over charge
{F4PFEIRATE)/ Detection delay time | 0.5-1.5S
EEE, .
S/ T{ERAS SR/
4 Normal current . <5mA
. Normal current consumption of PCM
consumption
5 OV 7=/ BE&E7UF 0V F£E/allowed 0V change | NO
0V charger
EINTES = \ .
ECLAPRAT/ RS ATHERE T / .
6 Suggest working ) . 60A FsE
" max continuous discharge current
conditions
BN TIERE/ 0
7 PaRE/ suggest working temperature -40-70°C
IR resistance
PCM AEE/ IR of PCM <10mQ
{<E/ The length of final PCM 60+0.5mm
PCM R/ — : .
8 The size of final PCM aE/ The width of final PCM 50+0.5mm
JEE/ The thickness of final PCM 10+£Tmm

10, Warranty Period & Product Liability {REHIBRR*~RET

Guangdong Aokly Group Co.,Ltd. is not responsible for the troubles caused by mishandling of

the battery which is clearly against the instructions in this specification.
BRATBERBEANEEIER FMSENEIIMRRE

When Guangdong Aokly Group Co.,Ltd. finds any new facts Natrium onerequire modification of

this document, we will inform you again.

BRADEMAAEBEIIUERAT, BANGHSH.

L EIE:
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11, Safety warning Z£Z/R

Dangerous fgf&

In order to prevent battery leakage, heat, explosion, please observe the following precautions:

ATEHLLRIE, &R BE, BETFLUTEEI:
Don't put battery into water or seawater, note moist;
RERGHEMINKEGEKS, TEH;

Don't the battery near heat sources, such as fire or heater;
RERBREIHANER, WKERRER,

When charging, please use the specific charger;
fE7ErERd, BRI ERIFREE RS,

Don't reverse battery is negative;

RNEAEEE A IERR;

Do not connect the battery in the power of export;
FERBHEMERERFRNEO;

Do not place the battery in fire or hot items;
REBEMKE T XERR L,

Don't across the electrodes of the battery short circuit conductors;

FERGHEIMAIIERRASFER,

Don't put the battery and the metal conductor, such as necklace, hairpin, etc connected or stored

together;
AEBBHINEESAA, NI, ARE—RiEEETE,
Do not knock or throw the battery;

AFE: $347
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Don't Pierce the battery with pin or other sharp;
A ERSEEMER RIS,
Don't use hammer strike or step on the top;

FERELITSERELE,

Don't direct welding power source;

FEERIFEBIR;

Battery with safety device, in order to guarantee its inherent security features, please don't split the

battery or change any part;

AR RERE, NTRIEHEEGNREME, BAEREIESHESREHIRIERS

Don't charge near the fire or in a hot environment. <&
XSRS T FE e,

Warning Z&

Don't put the battery in a microwave oven or pressure in the closet;

AEBEBINRI S EIETE;

Do not put batteries and other chemical battery (such as dry cell) or pooling of different capacity,

brand of battery, if the battery scent, fever, discoloration, deformation, or in the use of charge, storage

process, any abnormal please immediately from the device or charger, stop using;

AERGHEIBSHEMCFR (GTEitt) SFRSE. BFIEEER, FRbAHSIK. &
i, T, BYNEEERRR. FHEIETS, HIMHINAESB BN RETRFTAERIT,

Specify the charging time if can't charge please do not continue to charge;

IEEF RN E e B RIS R4 LT,

=1EER

Batteries in the children can't touch place, if children ingest batteries, please immediately go to a

doctor;

AGIH A $347
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EEM T ML F A RERRIRATINETS, H/MLIR TR, BRI ;

If the battery leaks or electrolytic gas emit odor, please away from the fire, otherwise leaked solution

catches fire, the battery will be on fire;

FRMHEEEEERHRRZ SR, BEENER, SNHERRSEX, BHEESEX,

If the battery leaks or electrolytic into eyes, do not rub eyes, after the application of clean water to

rinse the eye doctor, otherwise will cause eye diseases.

LRt ESEBEAESHNIRE, V2FRE, NAEBKTERBEME, SUEEIREK.
Matters needing attention ;¥EZEIR

Don't put the battery in high temperature place (such as direct sunlight or heat the world in the car),

otherwise, will overheat and fire performance degradation or shorten the life.

AERGHEMRTEES WRXESSHRRTRER) , 8N, [TREX, M REEwEE

Safety device, in order to ensure safety, the battery should be installed in the electrostatic
manufacturing when required by the electrostatic when do not use, otherwise, the safety device

failure, lead to the battery's cells from overheating, rupture, explosion and fire.

PHRRZE, BiNTRTEKE, THFHEETHISHEKIFEREZMER, 8, ReXE2KM, S5
NUINEANI TN NI E =

Please in normal use under the following conditions, otherwise it will overheat and catch fire,

performance degradation or shorten the life span.

BETYIFRGTIERER, SNSER, BX, HelHRadEEsan.

Environmental conditions IREZRA4:

(Temperature EFEE) charge 7gH: 0 ~ + 45°C
discharge HFEE: -40 ~ +60°C
Within 30 days of preservation 30 XRW{RZF: -10 ~ +45°C
Within 90 days of preservation 90 XW{FEFE: 0 ~ +30°C

If a child USES batteries, shall designate them according to the instruction manual for use and ensure

AGIH $347
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the normal order of the battery at any time must be used.
RN (EFREEI, NISEM IRERIR BB TR BRI UIHRE D /MZ E R LR,

If the battery leaks, electrolytic touch on the skin or clothing, application of water to rinse or use

running water to wash clothes, otherwise the skin will be corrosion.
LEMEE, BLTRAEARIR L, RAKREESARKERE, BUESEHEER.

In order not to put the wrong battery or spoilage battery, please carefully read the instructions for

installation and remove from the device.
NT REERBESIRFERE, BARRZFERRERPHITEESIFN (MWEEL) .

If the battery is not long time use, please take the battery out and put in dry place, otherwise will be

corrosion ,performance and life.
LEEMAKEER, BCEEEHHRTHRNS, SNESHEEM. FEEsEF IR ED.

If the battery terminal, dirty, please clean with dry cloth before use, otherwise will lead to poor contact
with equipment, power failure or inadequate charge, must realize the discarded battery can lead to

fire, and with a belt tied down to isolate its positive and negative extremely.

EFET RS, BEERZAATMERETE SNESHERERMAR, NEABEFBELY, YR
EFHEMSSHEX, AHFIMEUIREEE ARG

12, Transport and Store i=@FI1EhE

12.1 Transport =i
Batteries should be in half charged states (50%-80%) for charging status into boxes for shipping,
should avoid violent vibration and impact during the transit or extrusion, prevent from, adapt to sea

air transport.

FBRAEFRERIRE (50%-80%FeFERT) NRERMAERITIZH, EamigiE RN RIZERED. ihEEdst
£, BALERIARH, ENTEEaIREEE.

12.2 Store &7z
Batteries should be stored at ambient temperature of 5 °C to 35 °C in clean, dry and ventilated

indoor, should avoid contact with corrosive substances, stay away from fire and heat source.

LE)ibE $347
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RN AEFEAGIREN-5°CE 35 CRUES. TIRBXHNER, MR SEREYIRER, NEEKRRAR.

13. Logo and packaging #I5-5f8E

13.1 The packing %
A) Packing: packing box inside must also be attached product inspection certificate, specification, and

certificate of three guarantees.

BELN: BRENELIREF MG SSIE. ERRES. =85
B) Equipped with battery products packing box should be placed in dry, dust-proof, moisture-proof

packaging box;

RERETFRNERENSETIE. L. BiBnesEn,
C) Outside should indicate the product name, model, quantity, gross weight, manufacturers and
contact address, date of production, should be "handle with care", "keep dry", "up" necessary signs,

such as the packing storage icon marking shall comply with the terms of GB191-1990.

BRI REIR. BS. HE. FBE. FIiE kSt B B8, Mg UNOERT - "EE" .
‘AL FHERE, E@zﬁl&lﬁl’fﬂﬁ'}\r‘ & GB191-1990 HIMTE.

13.2 mark #5&
Each battery shall have the Chinese sign of the following: product name, type and nominal voltage,
nominal capacity, the positive and negative polarity, marks and warning specifications, manufacturing

date, batch number, manufacturing factory name.

B ENE TP XIRS: FREMR. BS. RREE. BE. Bkt BiriEmRiE. SSEEE.
s, HiE =,

LE)E: $347
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