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Shenzhen FBTech Electronics Ltd

WS RE R AN
XHBiTER
N BT H
Wiz& EIT N % Revision Contents 1. L.]‘El .
Version Revision Date
AO BHIRKAT First Issue; 2016. 6. 10

Ly e SR oy STl DA U AR

1. Change Chinese&English version to Chinese version, optimize
page layout;

2+ AFJREAEE: 0.5C: 95%—>96%, 1C: 90%—~93% , 3C: 85%—90%;
2. Different discharging rate: 0.5C: 95%—>96%, 1C: 90%—93% ,
Al 3C: 85%—90%; 2020. 3. 23
3y AER IR 60°C 95%—98%;

3. Different temperature discharging performance:

4. PEIPERE 0. 2C 7RI —0. 5C 7T

4. Cycle life 0.2C charge&discharge—0.5C charge&discharge

A2 SRR A R SR 2021. 4. 22

A3 X logoo 2021.11. 18
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1. EHVEH Scope
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This product specification describes Shenzhen FBTech Electronics Ltd production of LiFePO4
rechargeable battery main performance index, please according to the methods in the specification to
test and use, if unknown, please consult with the supplier .

2. FEMAAE Model
712 Model: 18650-1500mAh—3. 2V
3. 5| #r#E Standards

AFRHES 2 E bR GB/T18287-2013. GB31241-2014. UL1642
SR AR R Y G 1) T

This standard is compiled with reference to the technical standards and specifications of the national
standard GB/T18287-2013, GB31241-2014, UL1642, IEC62133 UN38.3 and CE61960.

4, BB R~} Cell Dimension
B RS CREHRGERD W FE PR CRAZ: mm)

Cell Dimension (including PVC) as shown in the figure below (unit: mm)

. TEC62133 UN38. 3 L Az CE61960

- D —
c— > f HH Ttem | )_.K'ﬂ‘ NFE
imension(mm) | Tolerance(mm)
HIEEAE & 1 0.0 +0. 2
= Cap Diameter @l -0.2
R EAE & 2 +0. 2
Cell Diameter ¢2 18.30 -0. 2
_ 4 H b g P H 6. 2 +0. 5
e 8o Cell Height H -0.5
5. P2 LA Product Specification
i H Items Wgwﬁg £-7F Remarks
Specification
5.1 #3FR% &= Nominal Capacity 1500mAh 0. 2C A
5.2 fx/N & Min. Capacity 1460mAh
5.3 FRFRHLE Nominal Voltage 3.2V
5.4 WFH (Max, at 1000Hz.) Impedance (Max, at 1000Hz.) <30mQ
5.5 HiithH & Weight 40.5+2¢g
5.6 HT7HL K Shipping Voltage 3. 15-3. 25V
76 H,_E PR PR 1] B IS Upper Limit Voltage 3.6540. 03V
76 F,_E B PR 1 297 Upper Limit Current 0.01C
> br#E S HL HIUR Standard Current 0. 2C 0°C~45T
7t Charge
PRid 75 B HLIAL Rapid Current 0.5C 10C~45C
B K78 HL LI Max Current 1C 10°C~45C
5.8 % | HELEHLE Cut-off Voltage 2.0V
YT ARERTFARAR Huhk: PRINT e 5 X P T8 R A 0 A X RUELR [T Tkl 4-5 % B www.fbtech.com.cn
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Shenzhen

FBTech Electr

onics Ltd

Discharge FRUE B LI Standard Current 0.2C -20°C~60C
PJLIF i HL VAL Rapid Current 0.5C -20°C~60°C
B KHFEL IR I Max Continuous Current 3C
B KK FE R Max. Pulse Current 5C WERS ms
5.9 TAFIRIL 76 HEEE Charging Temperature 0° ¢~ 45° ¢ | HIBREREAE 80°
Working C The Dbattery surface
N NE] . . _ o ~ °
Temperature FUHIRE Discharging Temperature 20" C 60" C | ¢ emperature < 80°C
<1 4~ H <one month -20°C ~ 45C
S i ~
5. 10 Ay <3 4"  <three months -201C ~ 357
NE]
{5 Storage <12 4~ H <one year -20C ~ 25C
Temperature
>12 A~ H >one year 25°C

B P BEMIRF8HR Electrical Performance Test Index
FP5 A NG WIRFS e
No. tems Test Methods Standards
PLO. 2C fHIR AE HL, AV ISR 3. 65V J5, BONMEHEARH, 7
HL LWL, BB AR/ TEREE T 0. 01C, fF1EARH, &
FrUEFEHL | KIS HLR (A B & 8 /M. Charge at 0.2C constant current. When the
1 Standard | battery voltage reaches 3.65V, change to constant voltage charging.
Charge The charging current will gradually decrease until the charging current
is less than or equal to 0.01C. Stop charging. The maximum charging
time is set to 8 hours.
R R ARHEFE LS, B 10min, #R8)5LL0.2C. 0.5C. 1C. 3C JiH
N EIE A
ﬁﬁz%‘r;ﬁ“ F 2.0V, HHHEEEFRBAES 0.2C WHERFRMME. | 0.2C/0.2C=100%
5 Dift ? After standard charging of the battery, put it aside for 10 minutes, and 0. 5C/0. 2C=96%
ifferen
Rat then discharge it to 2.0V at 0.5C, 1C, 3C, and 5C. 1C/0. 2C=93%
ate
. Calculate the ratio of the discharge capacity at each rate to the 3C/0. 2C=90%
Discharge ) )
discharge capacity at 0.2C.
R bR AE A RS SR TR S A L A A el B v (—10°C
At BANUA R
. 0°C. 25°C. 60°C) JAE 4 I/PIRFJETZ 0.2C FIHRFTREZE 2.0V,
AN [ . . No leakage, no bad
Woipeae | AR T ROMA S 25°C I A 19 L . After standard | oopearance
3 Different | charging of the battery, first place it at the corresponding test
—10° °C >E)0
Temperatu temperature ( -10°C, 0°C, 25°C, 60°C) to be tested for 4 hours, and then 10°C/25°C=50%
re 0°C/25C=75%
Discharge discharge it to 2.0V at a current of 0.2C. Calculate the ratio of the 95°C/25°C = 100%
discharge capacity at each temperature to the discharge capacity at | 60°C/25°C =98%
25°C

BRI A2 T PR ]

Mk ERINTE e i DX 28 T G A 0 e DX RUJR R LT T [l Tl il 4-5 #5
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%5 | BiH Items MHAF7 7% Test Methods FrifE Standards
No.
o s X o 2000 JAEIRGR B A &
F£23°C £ 2 CHIPASEIR L T, 5 r it 2 8 0. 5C 78T LRI EEAIE3A 2000 Je—
N N Y \ =] > =] H B = 0
, e | G THRHEOR AR S YT A R HE .
A fE o , 2000 cycles
4 . Cycle the battery 2000 times in accordance with the 0.5C charge and .
Cycle Life | . ) remaining
discharge system, and calculate the ratio of the battery's residual ) o
) o ) capacity/initial
capacity to the initial capacity .
capacity=80%
B B PIAIR ST IR A &, BibirE )G, JTERIE 30 i e
e X . e 1. FIRER/VEE
K, MEHEBHRLZARSA: BL 0.2 CTURE 2.0V, JIE BB 4L =000
o e i . o . . e s ==90%
AT | AR RMESARMER G, BL 0. 2C JAHE 2.0V, JIE R K o MR
e B IETT — NE VI — v N — N N~ W ==N
GREFRE) | STARHRL: TIARHE =00, S Dk BIbE, MK BIBREE R Measure | "’
H = 0
Room the initial state and initial capacity of the battery. After the battery is .
. .. 1. Remaining
5 Temperatu | standard charged, leave it in an open circuit for 30 days, and measure o
. capacity/initial
re the final state of the battery; discharge to 2.0V at 0.2 C, and measure the .
) o ) ) capacity =90%
Capacity remaining capacity of the battery; after the battery is standard charged, » R
+  Recove
Retention | discharge to 2.0V at 0.2C, to measure the recovery capacity of the o ry
. . . . capacity/initial
battery; it can be cycled three times, and once it reaches the standard, it .
) capacity =95%
meets the standard requirements.

7. R4 ERE Safety Performance Test Index

e mH W77 7% Test Methods FrfE Standards
No. Items
H 3CtHG A A, EEIHRIBR) A H] 4.8V, SR 515 H 78 i 28 f R %
AT 0A . B I A v B L R TR P, 22 R P R B o e T
7R | R 10°C 45 3R . Charging with 3C constant current until the R AR K AR
1 Over-Char | battery voltage reaches 4.8V, and then charging with constant voltage JE Don’ t fire and
ge until the current is close to 0A. Monitor the battery surface temperature explode
during the test, and end the test when the battery temperature drops to
10°C lower than the maximum temperature.
R bRETE LA, BLO. 2C BEATRORE 2.0V, SRJELL1C BRI
X R BEAT S ) 78 e, R FE FL I AJAMIR T 90mine 5o, W% .
sl | . . . it A RAE, A
HL /M AZ L. . After the battery is standard charged, discharge it to ,
2 Forced ) ‘k Don’ t fire and
. 2.0V at 0.2C, and then reverse charge the battery with a current of 1C.
Discharge o ] explode
The charging time is not less than 90min. End the test and observe the
change in battery appearance.
RbAR S S, KR E TR S, IRBEEL (5°C£2°C) /min K
HARTFE 130°C +2°CJ5taiE 30ming S5MNK, MEE B AN WAELL .
. , - i . Rk AHE
# H After the battery is standard charged, put the battery in a hot box, and the ,
3 . . Don’ t fire and
Hot Abuse | temperature rises to 130°C+2°C at a rate of (5°C+2°C)/min, and then the lod
explode
temperature is kept constant for 30 minutes; end the test and observe the P
appearance change.

BRI A2 T PR ]
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QY FammEE AR
% | TiH Items MEAF7 7% Test Methods FrifE Standards
HBARAE TR B IS, R B AL S BTl A, RERR LR G | R AR AN
e CPLHEEH 80mQ £20mQ ) 5 I AL R AR, it | ok R
TR T 3 LW AR A 20%, A BRI A IA S 24h, BEIRTZIbIat; W | iWRmRE <
ST S ) B S AW AE MK . After the battery is standard charged, 150°C . Don’ t fire
4 External connect the battery to the thermocouple and place it in a fume hood, and explode; The
.. | short-circuit its positive and negative poles (wire resistance surface emperature
Short Circuit . .
80mQ+20mQ); monitor the battery temperature change during the test, | of the battery
when the battery temperature drops to 20% lower than the peak value, during the short
or the test can be terminated when the short-circuit time reaches 24h; circuit
observe the temperature and appearance changes of the battery. <150C.
HBARAEFE LS, & Th~4h JaBEATIGE, R itds Im AURRYE = | JT R BNANMIG
JE B kv TR AR b, TR R R Y i T RV K B | T 90% BT 4G
T kv W 4, FETHEAT DU kv e, 7 Y e i RN T RV — O | s, BEANIEER, A
AT 6 U0 SRR MR 7E AU IR CE. 1h, A5 B A, | K, AEEKE. The
After standard charging of the battery, test it after putting it aside for open circuit
5 k7% Fall | 1h~4h. The battery is dropped freely on the concrete slab at a drop voltage should not
height of Im. The two ends of the cylindrical battery are dropped once be lower than 90%
and the cylindrical surface is dropped twice. A total of four drop tests of the initial
are carried out. The prismatic battery was dropped once on each side for | voltage, should not
a total of 6 times to end the test. After the test is completed, the battery leak, fire, or
cell is placed for 1 hour, and then visually inspected. explode.
R AR AEFE HLS , K HE Tob il & b, B B4R 15, 8mmE0. 2mm
1 < Je o L AE L P LT b0 B3R T, SRATEE RN 9. Tke &
0. Tkg FIHHEH 610mm+25mm ] H & T, i OB EfE KR
E R (R AR S KR TN, 5 G FEED W 5E AL 6h. Ktk A
6 Heavy After the battery is standa.rd cha.rged, place the battery on the impact Don’ t fire and
table, place a metal rod with a diameter of 15.8mm=0.2mm on the upper
Impact . ) explode
surface of the geometric center of the battery, and use a weight of 9.1kg
+0.1kg from 610mm+25mm. Fall freely from height, impact the battery
fixed in the fixture (the surface with the largest battery area should be
perpendicular to the table), and observe for 6 hours after the test.
HBARAE TR B S, R BT E AR B R B P AN BF IR T 2 18], A
ARG, A2 1. Sem/s B EERFEEEATH I, IBHE Nk
715 13KN (17Mpa) » — HRMG R AE A gts b, BH R ey
TR 250 R, A EPAT TH Vi, B TR
7 R KT B T35 5 /77 . After standard charging of the
FE TR batter}.l, place.the battery be.m.fe.en the two ex.trusion Planes of th.e D i}tjﬂ K ANRVE
7 Crush Test extrusion device. From the initial contact point, continue extrusion ata | Don’ t fire and
speed of about 1.5cm/s, and gradually increase the pressure to 13KN explode
(17Mpa). Stop the test when the maximum pressure is obtained. When a
cylindrical or square battery is squeezed, its longitudinal axis should be
parallel to the extrusion plane and perpendicular to the extrusion
direction. The largest surface of the square battery is perpendicular to
the extrusion direction.

I

BHBTHARAR
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IFIBIE M TEBE Environmental Adaptability

J¥%5 | TiH Items WA J7¥2: Test Methods Fr#fE Standards
HCHZ IR TR A A, R R IR R AR RS G I B il L,
F2 T IR SR MU R (R PR R B A S B . XL YL Z =
T3 147 1) BN 10~55Hz PG 8RS 30min, FABUEZ)y | JTFEE R RAMIET 90%
loct/min: #RENIFR: 10Hz~30Hz ALASHRAE (FARIE) - 0. 38mm; | AIBTAAHIE, NANHEF
PR 30Hz~55Hz ALALHEAE (RIRIE) : 0. 19mm. AR AR AR
SRR After the battery cell is charged according to the standard, install the | ‘K, AJ&¥E. The open
I
{ Vibrati battery clamp on the surface of the vibration table, and adjust the circuit voltage should not
ibration
. experimental equipment according to the following vibration be less than 90% of the
Environment . . . . o
frequency and corresponding amplitude. X, Y, Z three directions in initial voltage, and the
each direction from 10 ~ 55Hz cyclic frequency sweeping vibration | battery should not leak,
for 30min, the frequency sweep rate is loct/min: deflate, rupture, fire, or
Vibration frequency: 10Hz~30Hz displacement amplitude (single explode.
amplitude): 0.38mm; Vibration frequency: 30Hz~55Hz
displacement amplitude (single amplitude): 0.19mm.
RS TEARAEFE R T, EMMRIRE 752 2°C M TITRIE 6
NS, SRJE-40°C A NIOTERIE 6 /NI, JREEF T [a] /N F 30
Srb, EEEFEIR 10 IR, BUEEIRAME TCE 24h, WEHIGE
T EIEIA A WAELY, . After standard charging, the battery is placed in an open | ANAZ K. NEBEYE. AF
2 Temperature | circuit at an ambient temperature of 75+2°C for 6 hours, and then | Y& No fire, no explosion,
cycle placed in an open circuit at -40°C for 6 hours, the temperature no leakage
conversion time is less than 30 minutes, the temperature is cycled 10
times, and finally placed at room temperature for 24 hours , Observe
the appearance change of the battery cell .
LB AL TE W R AR T
S, NN . . N TG, Aittge. At
M ARE 7S fL B TR 40°C £2°C, AR 90~95% | -
N s s N, > N \ —\4 N N ~N N / N
RMEIRIEEA T, & 48h J5, HUHHIBIEE 2h. WL HIBA I R =3
MAA . SRJELL 0.2C JHLE 2.0V, JEHLRARE. After ’ -
N . ] i ; The appearance of the
LENERI TR standard charging, the battery should be placed in a constant .
o ] battery has no obvious
3 Constant Heat | temperature and humidity box with a temperature of 40°C+2°C and .
o . o . deformation, no
and Humidity | a relative humidity of 90-95%. After being left for 48 hours, the )
corrosion, no leakage,
battery should be taken out and left for 2 hours. Observe the change .
. . no deflation, no rupture,
in battery appearance. Then discharge to 2.0V at 0.2C and measure .
. no fire and no explosion;
the final battery capacity. ] .
discharge time =3
hours;
R bR E TS HL e, R i B SR, RS, 1B | . ‘
HL It AN e . AN
RN EAF T 11. 6kpa, FHRFF 60, ORI After | 0y o)
{&AJE Low | the battery is standard charged, put the battery in a vacuum box. ’ -
4 ) ) Y. The battery should
Pressure After the vacuum box is sealed, gradually reduce the internal
) ] not leak, deflate, rupture,
pressure to no higher than 11.6kpa, and keep it for 6 hours to end the
fire, or explode.
test.
9. AW Appearance
YT BRI T ARAR  Hubik: SRIINT IR S X P18 R A 08 4 X RURLK Il Tk pd 4-5 ¥ B M: www.fbtech.com.cn
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L A IAS 0 VA S0 L i A B R B, iR AR R E R AR . TFRAE.
The appearance of the battery is not allowed to have defects that affect the commercial value of the
battery, such as leakage, rust, severe scratches, deformation, cracking, etc.

10. FR#EMR %M Standard Testing Conditions
10. 1WA F it ) I ) AN I 3 AN H R el it B b R R AT 2 ok DL 78 LA 3
10. 2 BRARHERRIRER, A7 RS FHAUE IR IEZ 15735°C, HIXHRE<T5%.

10.1 The battery tested is a new battery with a delivery time of no more than 3 months, and the battery

has not undergone more than five charge-discharge cycles.

10.2 Unless other special requirements, the test conditions specified in this product specification are:

temperature 15~35°C, relative humidity <75%.
11. 23 5i3%y Packaging & Shipment
11 1 R e N R B B B BIZRVEA @ AEsimnt, 00 B2 A )i F R a2,
HMEFT T 7 e, Hifishmnt, A &) R AR AR EAT a2

11. 2 R MR AE iy HUR S WA AR BEAT i85, fEisfd e, BribRIZRSh. b $55, Bribgmb. mk,
R K oM. (VLSS0 T R .

11.1 The packaging of the battery should be dry, moisture-proof, dust-proof and shock-proof; FBTech
recommends that using the same packaging during transportation. Even if the package is opened,
still repackaging it use the same components and materials when re-transporting.

11.2 Batteries should be packed in cartons for transportation in a half-charged state. During
transportation, avoid severe vibration, impact, squeezing, and prevent exposure to sunlight and rain.
Vehicles, trains, ships, airplanes, etc. should be used for transportation.

12. fiEFF Storage
Rt S I A PE PR B I FE Y 1 D —20°C ~+35°C, AHXVRSETE 257 78% 1 5 v . T4, @R =N,
736 5 5 b I ) O A, S 8 K U A R
N SRAS I (AT, B = I, R VB BEAT — IR e e 7RI R IR, PRI Rt 7e Fe 4 3. 3V BB SR AE T
W AF . BAKH A fEAE 6 D H LR, 75 2 5Eme ib e RE .

12.1 The battery should be stored in a clean, dry and ventilated room with an ambient temperature
range of -20 'C ~ +35°C and a relative humidity of 25 ~ 75%.Avoid contact with corrosive
substances, and keep away from fire and heat sources.

12.2 If stored for a long time, more than three months, the battery should be fully charged and
discharged once, and then the battery should be stored under the condition of about 3.3V. It must be
charged when stored for up to 6 months, otherwise it will affect the battery performance.

13. {RFEHAFR Warranty
RV R OR B Bt 2 RSO 14, A FELVAE ST IR) Pt B S B 1 00 LA 2002 T W S (3 T 2077 T
il R, HLAE A R W A S LT, AR w7 5TiR e st .
The warranty of the battery is 1 year from the date of shipment. If the battery is abnormal during this
period, it must be due to obvious manufacturing process problems and the battery is not used

abnormally We will replace the battery.
13. 14, Z4&% %5 K EIE B Safety Warnings and Operating Precautions
N TP IR . I B K PRERERERECE ar TR BRIESEFEG TSI TR IR A
i, JFESFR Ve ST
In order to prevent the battery from leaking, heating, catching fire, performance degradation or lifespan,
explosion and other accidents, please use the battery normally according to the following operating
regulations and observe the precautions.

WY EZR AR T ARAT bk ZRYINT I 5 DX T i A R A I X RS E R T Dk e 4-5 8 B ™. www.fbtech.com.cn
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© SR HLIIR NHE K BUK A, ORAFAS I BSCE - B TR A A B

© AR AR IR N BRI AE . I ATRE 2 Sl F b A K BRI RE R AR R .

@ " ZEH {5 1E SR 5 FH L

@ /AN b 11 7 A N YA

@ P EARE S B, Ea FERM E UL,

ORI S &R, Wk, IS R R el .

O AR POHE. BRES. BAYR . bl eRIAE

@ 28 BSR4 e N T AT 7 B e R g 5 it

© AR SR AR AR, TR S R it e R, R A A R

© LAY AR AL AT i, PR R i AR R, R SUE A B AR, R JORIESE; PRI
P R AR AN R RORE N IR, TE AN BRI R KRR . RS RIIEBRIAYT, 2 05 2 AR

@ HLH A U RS P R A R I LRI P T TR, R TSR R AN R S RIS R ) R R LA, K
T EEL AT TR P X PR LT A TN R B T Do LU A B T TS0 P R R ) ) 3o T e AN S i L b A P (BRI
(] )3 R e s B L v ) D RE R KL FLH R APEAREE T

® 75 AL IHF IE A T i T e 3 E

@ U R R H SRR R AR ARTREME R L A FE IR b AR AT S, LRI L e e e R A
TN E P R .

® UIR AU TR, AT AR, I e S BUR A R Zh R AL

® [ 5 () FL N 2 AR A A, 328 b Rt e A [ AL

@ It is strictly forbidden to immerse the battery in sea water or water, and place it in a cool and dry
environment when it is not in use.

@ It is strictly forbidden to use or place the battery under high temperature, such as fire, heater, etc.
Otherwise, it may cause the battery to overheat, catch fire or function failure, and shorten the life.

@1t is strictly prohibited to use the battery upside down.

@ It is strictly forbidden to directly plug the positive and negative ends of the battery into a power
outlet.

@1t is strictly prohibited to short-circuit the battery, it will cause serious damage to the battery.

@ It is strictly forbidden to transport or store the battery together with metal, such as hairpins and
necklaces.

@1t is strictly prohibited to knock, throw, step on, drop, or impact the battery.

@ It is strictly forbidden to weld the battery directly and pierce the battery with nails or other sharp
objects.

@ It is strictly forbidden to use it in places with strong static electricity and strong magnetic fields,
otherwise it will easily damage the battery safety protection device and bring hidden dangers of
insecurity.

@1t is strictly forbidden to disassemble or use deformed batteries. Disassembling the battery will cause
internal short-circuit, which will cause internal decomposition, fire and explosion, etc.; disassembling
the battery will expose the internal electrolyte of the battery. If the electrolyte enters your eyes, please
do not rub it with water, and send to a doctor for treatment immediately, otherwise it will hurt your
eyes.

@ The battery must be charged and discharged under the voltage, current and temperature specified in
the specification. The discharge current of the battery cannot exceed the maximum discharge current
specified in the specification. Excessive current discharge will cause the battery to heat up and capacity
decline. Short-term over-charge and over-discharge will not affect the use of the battery, but long-term
over-discharge will affect the function of the battery, and the battery cannot be used permanently.

FINTBHZRER T AR AR bk YN b X e 6 A 08 4 X R E A T Dk fd 4-5 Bk B : www.fbtech.com.cn
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@ Please use a special charging device for lithium-ion batteries when charging.
@ If the battery emits peculiar smell, heat, discoloration, deformation, or any abnormality during use,
storage, or charging, immediately stop charging or stop using it, and remove it from the device or

isolate it.
@ If the electrode is dirty, wipe it with a dry cloth before use, otherwise it may cause poor contact and

function failure.
@ Use insulating paper to wrap the electrodes of the discarded batteries and send them to a professional

recycling station for recycling.
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