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KAYO

1.Product Summary/ 7= E

1.1 Standard/#&KIEFF7E
This product complies with National Standard GB31241-2014 {Lithium ion cells and batteries used in

portable electronic equipments-Safety requirements) .
AFE AR HERRUE: e N RO RN E [ S AR vE GB31241-2014 (#5277 i FH AR B8 T FE R i 4 22 4
BR)
1.2 Sphere of application/i& At B
This specification is applied to KPL802030-420mAh-3.7V battery Manufactured by DONGGUAN KAYO

BATTERY Co., Ltd.
ARG R AR ZE T A R A S ERA, SR ERAS 2 KPL802030-420mAh-3.7V.

2.Product Configurations / F=hZHAR

No. Item Components Descriptions Remark
e | HiH Tk ik
Li-ion Polymer Cell
1 . . KPL802030 420mAh 3.7V KAYO
PRSI
2 | PCM/ ¥R BM192-LFAA-CE+PTC
Wire & C t JST-PH-2P , BYl; =gl .
3 | oS Fonnector I 51224 K- 100£5mm
TS5k =UL3302#26AWG
3.Product Dimensions / P24
3.1Pack Drawing / Hiith X~ &
JST-PH-2P;
UL3302#26AWG lﬂ __[@ ﬂ_i
S
S
0
black wire(P-) A
o
red wire(P+)
PCM i )
— 1
— A
2= £ £
== @ £ £
el = 0 0
=2 o o
S ™ ™
nS | E 3
P = =
2
=
1 '
Max 20.5mm Max 20.5mm
Max 8.3mm

Max8 8mm after 500 cycles
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4.Product Specifications / 7= 3%

Table 1/ % 1:
No. Item Performance Remark
P 5 AT H PERESHL w1
Typical / 47 420mAh Discharge at 0.2C to
1 Capacity 3.00V after standard charge.
KE Minimum / 5/M& | 410mAh FrEFE A, ] 0.2C B HE AU F
3.00V,
. Operation voltage during
Nominal Voltage )
2 AR 3.7V sfandard discharge.
e TS L I AR ) A A
3 Cut-off Voltage 3.0V Cut-off Voltage
JHL 2 1 E R 1 E L
Charging Voltage
4 5 4.20V
Internal Impedance AC 1KHz after standard charge
5 <200mQ o N
PP PrAEFE LS AC 1KHZ P
CC / CV: 4.20V / 0.2C charging
till to the current decline to 0.02C,
5 Standard Charge at 23C. Charge time: Approx 6.0h.
PRAEFE fEIL / 1H/K: 4.20V / 0.2C FEHE | FEHEME: K2 6 /N
F R FFE 0.02C, HEEE
23C
Discharge continuously with 0.2C
7 Standard Discharge to 3.00V.
TR T FE S FHTEL 0.2C ) HLIFLE S FL 3
3.00V,
CC / CV: 4.20V / 0.5C charging
till to the current decline to 0.02C,
8 Fast Charge at 23C. Charge time: Approx 3.0h.
PR 78 H B / fE)E: 4.20V / 0.5C FEHLE | FEHISTA]: K2y 3 /)M
FIH R FEE] 0.02C, HIRIEE
23C
Discharge continuously with 0.5C
9 Fast Discharge to 3.00V.
PRI SR 1E IR 0.5C Y FLJATEE i L 2]
3.00V,
10 Max. Charge Current 16
PN ERY
Max. Continuous
11 | Discharge Current 1.0C
R RS F A
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<0.2CIE 7T

0~+107C <.0.2C constant current
charging
<ICHiAA Charge 724
10~+45C < 1C constant current
12 Operation Temperature charging
TARIRE <0.2CTEI K H
-20~+10C <.0.2C constant current
discharging Discharge
<ICIEJLHH JBCHE,
10~+60C < 1C constant current
discharging
Less than 1 year: -20~+25C
AT 14F: -20~+25C Recommend to .charge | an-d
. discharge at least 1 time to maintain
13 Stora}ge Temperature Less than 6 months: -2°0~+30 C battery,
fifriire STEMH: 20480C |y b at it 47— U o,
Less than 3 months: -20~+40C L
b 34MH: -20~+40C
14 Storage Humidity 65£20% RH
AR
15 Weight Approx:TBD
HE K#): TBD
Length: Max 32.5mm
KJE: Max 32.5mm
16 Product Dimensions Width: Max 20.5mm Initial battery dimensions
A %% : Max 20.5mm L ER YA )
Thickness: Max 8.2mm
JEFE: Max 8.2mm
Ex-Factory Voltage
17 3.8-3.95V

H R

5.Product Performance / 7= 5, B {488

5.1 Standard Testing Conditions / tR#ENRRSRM:
Unless otherwise stated, tests should be done within one month of delivery under the following
conditions:
* Initial batteries: less than 5 cycles
* Relative humidity: 45~85% RH
* Ambient Temperature: 23£3°C
* Notes on standard charge / discharge condition
FRAEFE R, MNAZAE R 6T BT, 48 DL ISR 2K
*FAE I AT 5 IRIEMR LT

* FHXTIAEIE . 45~85% RH

* MBGRE: 23+3°C
5.2 Measuring Instrument / il &{X#%
5.2.1 Dimension Measuring Instrument / R}l &4 #%
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The dimension measurement shall be implemented by instruments with equal or more precision scale
of 0.01mm.
RS0 S ASE FH U A 25 1) 0.02mm 5 PA_E P 25 -
5.2.2 Voltmeter/ HiJE#
Standard class specified in the national standard or more sensitive class having inner impedance more
than 10kQ/V.
) S b B v R U S L R, AR BB 5T = 10kQ/V
5.2.3 Ammeter / HEii#E
Standard class specified in the national standard or more sensitive class. Total external resistance
including ammeter and wire is less than 0.01Q.
[ R b BB v R U S R R R, AR S P $1<50.01Q
5.2.4 Internal Impedance Meter / A [l &%
Impedance shall be measured by a sinusoidal alternating current method (AC 1kHz LCR meter).
P BRI T7 V2 A8k R T (AC 1kHz LCR).
5.3 Standard Charge and Discharge / Fr#ETE EBFIB
5.3.1 Standard Charge / FriE 7 i
Lithium ion battery charging method: Constant Current / Constant Voltage (CC/CV)
B L A LTV HEIALME S 78 HL(CCICV)
Standard charge current: 0.2C=82mA
PRAEFEHLH: 0.2C=82mA
Charge voltage: 4.20V
7R 4.20V
Use 0.2C constant current to charge batteries, convert to use 4.20V constant voltage to charge when
the batteries voltage achieves 4.20V at 23+3°C. Cut off charging when the charging current decline to
0.02C 7£ 233 CHEGRE T, SefliH 0.2C 1H € By it 7, 72t i EFH3 4.20V, #H] 4.20V
EE LR AL, e LR T P2 0.02C I, ik 7e .
5.3.2 Standard Discharge / #iERUH
Standard discharge current: 0.2C=82mA
PRAECE . 0.2C=82mA
Batteries should be discharged with constant current 0.2C to 3.00V at 23 +£3°C.
RV ARHE I N 28 £3°CHIMERIRZ , ] 0.2C HMEE FRIESEHUEF] 3.00V
5.4 Appearance / 4N
The cell / battery shall be free from cracks, scars, breakage, rust, discoloration, leakage and
deformation. LA LSS4SR 5E0F, AREF DL, &G, P, RS,
5.5 Performance Test / EiERENIR

Table 2/ % 2:
Item Test Conditions Requirements
M H M A FriE 2K
Open-Circuit Voltage Within 24 hours after standard charge. 54,10V
TFE& B LS 24 /NI
Internal Impedance Upon fully charge (1kHz LCR meter).
M BH FL 8 FL I L R, 16 AKHz S iRk vk A BEL | <200mQ
WA
Capacity Standard Charge / Discharge
Gk ] =410mAN
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5.6 Temperature Performance / R
Batteries should be standard charged, and stored in temperature as below of table 3 for 3hours, and then
discharge batteries to 3.00V with 0.2C at relative temperature. The expectation of discharge capacity
percentage as below of table 3 compare to nominal capacity.
Rl PRV AR LS AR TR 3 TR R 3 /N, SRS LEIR N 0.2C LA FLE 3.00V. L
MBS B S AR AR B I Lk 3.
Table 3/ 3 3:
Temperature
TR
Capacity Percentage
BEAT

-10C 0C 23T 60C

50% 80% 100% 80%

5.7 Cycle Life and Leakage Test / ¥ H MR MAR

Table 4:
No. Item Criteria Test Conditions
Frs | WiH [AR{i RN
1.Standard charge / FrifE7e
2. Rest 30minutes / & 30 43
3. Standard discharge / FrE i,
. =500 cycles . .
Cycle Life . , 4. Rest 30minutes / g & 30 7%
1 , s =70% of the Initial Capacity )
PEIRZ5 A K e e 5. Recycles step 1~ step 4 till to 500 cycles at
270% I 4R 75 & .
23+3°C /
HE R MDIR 1DIR 4 1K 500 {E36, 7E 23+3°C
A BT
fully charge, store at 60+3°C, 60+10%RH for
5 Leakage No leakage lweek.
ERLRINEY p) bl 7R LS, f#/77E 60£3°C, 60+10%RH [
1

6. PCM Specifications / £ #A&

6.1 Using scope: The specifications apply to Li-ion Battery Protection Module for KAYO Company.
PRAPAORS 1 F T 576 A w8 1 F Tl R AP AR 5K

6.2 Battery capacity: 420mAh
HIJh 7 & 420mAh

6.3 Environment request: RoHS2.0
WRER: 775 RoHS2.0

6.4 Function description: Over charge protection, Over discharge protection, Over current protection
Short circuit protection
PRI ThReRIR : ORI R e, o ORI A B TR A

6.5 Electric features / /S JBH:(Ta=25C):
LR SHIMRIITEESE 25+3°C, W% 65+25% RH 353 k4T G LR ESERE)
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i H BAr | B/AME | PREME | BRKE -
No _ _ £1E (Remark)
Item Unit Min. Typ. Max.
MRy R RIE IC T
1 Vv 4.25 4.275 4.30
Over charge protection voltage Source of IC spec
TR FE I Bt ] IR 1C FE
2 _ ) mS 600 1200 1800
Delay time for over charge protection Source of IC spec
e AR R HIR 1IC #TE
3 \Y 4. 050 4.10 4. 150
Over charge release voltage Source of IC spec
AR B IC e
4 _ _ \Y 2.725 2.8 2.875
Over discharge protection voltage Source of IC spec
I TERI E I ] IR 1C FE
5 _ _ _ mS 36 72 108
Delay time for over discharge protection Source of IC spec
R Gl LN RIR 1IC HE
6 . Y 2.8 2.9 3.0
Over discharge release voltage Source of IC spec
TR R R U AE IR IC\MOS #
7 | Discharge Over current protection| A 1 1.8 3 Source of IC
testing values \MOSspec
TR B AR SE R B TR y -
. . KR 1C HE
8 | Delay time for discharge over current | mS 5 10 15
] Source of IC spec
protection
7o B IR ARG P AR
) ) I=VM/Rss (MOS AR
9 | Charge Over current protection testing | A 0.9 1.8 3
I=CsS/Rss (HifH)
values
7t FI IR OR A SE IR A ] .
_ FIF 1C BTG
10 | Delay time for charge over current | mS 5 10 15
) Source of IC spec
protection
S R ORIP SRR I 1] IR I1C T
11 . o _ us 140 280 420
Delay time for short circuit protection Source of IC spec
PRI LB 1T SJE IC M
12 . . o uA / 3.0 6
Power consumption of protection circuit Source of IC spec
PCM #it% 4 FH .
13 _ mQ / / 65 JofF+PCB
PCM Internal Resistance
PRERTIBE RIF IC FE
14 _ YES
Sleep Function Source of IC spec
OV FEHLTIRE RIR 1IC HT
15 YES

0V charge Function

Source of IC spec

6.6 Reliability test / A EEHR
6.6.1 Humidity test: 40+2°C, 90%RH, 48h

BEENR: 40+2°C, 90%RH, 48h
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6.6.2 High temp. test: 55+2°C, 2h
EEiR: 55+2°C, 2h
6.6.3 Low temp. test: -20+2°C, 16h
MRIEIMER: -20+£2°C, 16h
6.6.4 ESD test: It can service perfectly after + 8KV directly contact and £ 15KV air condition
R it + 8KV BLFEEFEAMMNRAAIE 16KV 2 ARG, Jo 18R AEIEH T4
6.7 PCB Layout / HEHRAG):
TBD
6.8 Circuit diagram / 3 J5 38 &

B ? PN
F1
¢RI
¢ Ul
3 .
— VDD NC
- VSS VM
_B- > L s s1
C2
Il
1
6.9 Parts list / Jo/E
Name/Vendor Symbol Model No. / Spec. Unit | Qty
W/ s YRR AL | BE
IC/BYD U1 BM192-LFAA-CE/DFNWB2. 2%2. 9-6L/RoHS pes 1
HH/BEE/EE R1 470R/0402/45%/1/16W/RoHS pcs 1
HE/BE/EE R2 2. 7K/0402/+5%/1/16W/RoHS pcs 1
PTC/ R 5 F1 SMD0603P200SLR pcs 1
HA/BEE Cl C2 C3 0. 1UF/0402/Y5V/-20~+80%/16V/RoHS pcs 3
BA B+/B- TBD pcs 2
PCB XDT-6221 TBD PCS 1
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ltem Conditions | Test Method Requirements
T H SFAFESK | MKk RSN
Initial, Fully i
. No explosion,
Over charge | Charged CC/ CV: 4.60V / 3C charging for 8hrs NG fire
AR | B, & | EFRMEE: 4.60V/3C FRHL 8 /M
RN ARNE, Ak
ik P, PR
Initial, Fully | .
Over Charaed Discharge at 0.5C to 3.0V, and then at No explosion,
discharge %ﬁi; % 0.2C to OV. no fire
U GERRE {% o Eﬁ/ﬂg 4:H 0.5C i #) 3.0V, Fi#% 0.2C it Fl ov ARRYE, ARk
" Put batteries in a oven, start at 25°C,
Initial, Fully . . . . . ;
temperature raises 5C/min, till to 130°C, and then | No explosion,
Heatt shock Charged remains for 10 minutes No fire
appEIEA | B, A& - e . : : "
’ ——— EHEMSCEAE B Y, UL SCIaer RS IR, BEEEE | ABE, Ak
IRFEILF] 130°C, SRJGOREF 10 734t
Put a rod with diameter of 15.8mm on the batteries, and
Initial, Fully | then heavy block (weight of 9.1kg) crash on the cell from a )
Impact , ) ) No explosion,
. | Charged certain height (height of 61.0cm). i
7 o X s . | No fire
® BAERE, | M RERAAN 15.8mm KR FAERMERR L, H—EAN R, Todik
W | 9.1kg FIEIM 61cm FIE VRN, Sy 2 et R AT -
.
Initial, Fully | Crush between two flat plates. Applied force is about )
. No explosion,
Crush Charged 13KN (1.72Mpa) for 10min. NG fire
F5 ik FreErs, | PSRRI, A 13KN (1.72Mpa) i) 1 )55 & H REHE, ik
R |, PREF 10 40 o
A Cell is to be short-circuited by connecting the positive and
negative terminals of the cell with copper wire with a
resistance load of 80+20mQ at an ambient temperature of
Initial, Fully | 20°C45°C . Monitor its temperature while testing,the cell is to NG explosion
Short Circuit | Charged be discharged until the cell case temperature has returned to be i P ’
T . . No fire
YA UL RFN HAERE, 78 | 10°C less then peak temperature. RIME, Tk

LRI | KB A R AR ) R BB T3 KRR F PR 4 0 K LI S ’ ’
(% 3 4 4 % HIPH.80 £ 2022 RK), S5 #£20 +5°C M B
BEAT, ST A% A R AR A, 2 O IR R PR S L
AR AR Z110°C B, 45 SRS G
Batteries are to be tested as following conditions:
Amplitude: 1.6mm

. Frequency:10~55Hz(sweep:1Hz/min) .

Initial, Fully | " . . , No fire,

i . Direction: X/Y/Z axis for 30min. The batteries are to be _
Vibration Charged tested in three mutuall no explosion
Hrezh et ML, 7 perpendicular to each );xis IR,

b= RN ' A K

FEL LN 42 DA 25 A EAT DK -
PRiE: 1.6mm
B 10~55Hz(LL 1Hz/min $ERATER)
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Jilel: CAXINIZ 3F5h, [ =45 R 22 B35l 30 7

Constant
Temperature
and Humidity
ER R 2

ok
He

Initial, Fully
Charged
BrErs,
¥ RN

After the standard charge,and stored in an ambient temperature
of 4022°C(90~95%RH ) for 48h,then placed in room
temperature for 2h. After that,check its appearance prior to
being discharged to cut-off voltage at a constant current of
0.2C

FLON I A 78 L S g FESESTION 4042°C (90~ 95%RH) 1)
TE R EIRAE A B 48h J5 )4 FUES IO 72 % iR N W & 2h, H
D HREESHP L FE LA 0.2C FLBCHL B 28 1 L.

no distorsion,

no rust,

no fume,

no explosion;

the discharging
time is not less
than 3h.

H, 8 A0 8 TG AR
R AL =PI
Y 5 T35 EE B (] 9 AN
ik 1-3h.

8. Storage and Transportation / f§F5ia%

8.1 Storage / f#F:
8.1.1 The Li-ion battery should be stored in a cool, dry and well-ventilated area. Keep away from fire and

heat.

B L S A T LB B, M, XU EREE b, Rt B KR SR R T
8.1.2 The best capacity in storage is 30%-70%
PR AR R 25 A2 FRIB T FL BN 30%-70%
8.1.3 The battery should be stored in the specified temperature range, and according to the requirements
of this specification for 3 months for 1 full charge and discharge and fill to 70% power .
P YU L 42 HECAS RIS 48 T8 A A7 SERAF TN, JR g AR 2R 3 MHBT 1 8B A I 2

70%HL & .

8.2 Transportation / B
8.2.1 Do not mix the battery with other cargos.

ANER i 5 HE T

gk
R

8.2.2 Do not immerse the battery in water or get it wet.
ANEER IR AN K, B RV .

8.2.3 Do not stake batteries over 7 layers and upside-down.
AER I G 7 =, B R E IR .

8.2.4 Do not transport the battery when the ambient temperature is higher than 65°C.
ABAEIFIR L T 65 CIZ iR,

9. Use Attentions / [EFFEESEIN:

To ensure to use battery properly, please read the specifications carefully.
NORAEIERAE A i, A4 Be 3 LR .

9.1 AhHE Tk

9.1.1 Do not dispose of the battery in fire or expose to the heat.
AFERIBEN KT, B R A A RIER T

9.1.2 Do not connect battery in charger or equipment with reverse positive and negative terminals.
ANEAC R IE . SO A% AE 7 F AR EE LB b

9.1.3 Do not short circuit the battery
ANEAG TR S

9.1.4 Do not make battery in physical shock or vibration.
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AN bt B R B
9.1.5 Do not disassemble battery.
AN AR R
9.1.6 Do not immerse battery in water or get it wet.
AN IR N K HH B AT LI B2
9.1.7 Do not use batteries mixed with other different type, model.
ANEAEAFI G, ANFEHCOIAS R AR i) B IR & — e .
9.1.8 Keep battery away from children.
ey )L, ANELE)LEER,
9.2 Charge / F8H:
9.2.1 Battery must be charged in appropriate charger.
Pt DA 20 TE A A5 P 7 P 7R L
9.2.2 Do not use modified or damaged charger.
AR A e ke i i B R ) ST L R
9.2.3 Do not use unqualified with the specified charger.
ANEAFFATT AR BE R FE R A
9.3 Discharge / JHH:
9.3.1 Do not discharge battery with surpassing current of specified.
ANEAGE P LR AR A5 48 R HORURS T
9.3.2 Do not discharge battery when the ambient temperature is out of the specified.
AN R AR RIS P 7 RO TBC R B2 S 5 H VB B EA T TR
9.3.3 Do not over discharge battery.
AN R AT I P TR
9.4 Disposal /B3 b 3.
Dispose of batteries appropriately according to local regulations different from other countries.
i HEAN[R] [ 2 1) 2R 55 P b A8 B U 04T IR B3, & BRI 5 i v

10. Warranty / & R AR E

The battery warrantly time is 12 months, but kayobattery won't take any responsiblity for the case of
using the batteries out of this spec and request environment.
12 AN H IR BN, FEASRUAS PR E T EE 2 AME F fib R AR b, R A RIA R THAE .

11. Others/ H'BER

Because batteries utilize a chemistry product, battery should be used and stored appropriately.
Otherwise, it maybe leads to battery performance decline; even so, it can be deteriorated, damaged,
electrolyte leakage. So, please read the specifications carefully when using, storage or transportation,
and keep maintaining battery according to the specifications.

R0 T AL 22 i, FRTB S E ARG 1 e A% S BT A A . B, WIRE SECBMERE NI, IR
B AR, EEEGE EER. EAHET, T2 S e VR B AR, Bl 1 A R, IRIETH
P Be i IR A P R T A R

12. Note / jEHZH0:

Any other items which are not covered in the specifications and it shall be referenced to relative
standard and consulted by vendor and customer.

He T A E AR, N2 M AT AR HE B 13 2 (I BT i AR 0 P e A AT
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