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1.Product Summary/ 7= E

1.1 Standard/f&k#EFrvE
This product complies with National Standard GB 31241-2014 (Lithium ion cells and batteries used in
portable electronic equipments-Safety requirements) .
AP= AR bR e N BRI E B bR GB 31241-2014 {45 30 f 777 i B 2 25 s th R Lyt 2 22 4
BR)
1.2 Sphere of application/i& Fl i Bl
This specification is applied to KPL402530 250mAh battery Manufactured by SHENZHEN KAYO
BATTERY Co., Ltd.
AFHE B RPN 57 v st AT PR w] VRS, i A fe il 7Y 52 KPL402530 250mAh.

2.Product Configurations / 7= 52 %

No. ltem Components Descriptions Remark
Frg | BiH A &
Li-ion Polymer Cell
1 o . KPL402530 250mAh 3.7V KAYO
PR TR A R
2 PCM / ¥ MM3280J05NRH+8205 TBD
Wire & Connector
3 . UL3302-28# 41/ 2k K 25+2mm
TSk

3.Product Dimensions / F=f&R

3.1Pack Drawing / iR~ &
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4.Product Specifications / 7= kg

b FEEBEHIRANE]

SHENZHEN KAYO BATTERY CO., LTD

Table 1/ % 1:
No. Item Performance Remark
Fr5 I3 H PERES L w1
Typical [ HLAY 250mAh Discharge at 0.2C to
1 Capacity 3.00V after standard charge.
wE Minimum / 5:/M& | 230mAh prifEFERE, 6 0.2C [H
JUBCE ] 3.00V.
, Moo vooe [, oo
IRRRIE FRAEHOR I T A E
3 Cut-off Voltage 3.0V Cut-off Voltage
T2 1R ' JRHL 2 b LR
Charging Voltage
4 it 4.204+0.03V
AC 1KHz after standard
Internal Impedance
5 oL <250mQ charge
brAEFE HUS AC 1KHzZ it
CC /CV:4.20V / 0.2C charging till to the
5 Standard Charge current decline to 0.01C, at 23°C. Charge time: Approx 6.0h.
PRAETE fER / fEE: 4.20V / 0.2C SR E IR | SRR K2 6 /N
NFEE 0.01C, FREGIRE 23°C
Discharge continuously with 0.2C to
7 Standard Discharge 3.00V.
B T H fSEREIR 0.2C R HL I EE S i L 3]
3.00V.
CC /CV:4.20V / 0.5C charging till to the
8 Fast Charge current decline to 0.01C, at 23°C. Charge time: Approx 3.0h.
PR 7 H e/ fEE: 4.20V / 0.5C L E B | 7R A): K2 3 /Nt
NF£E 0.01C, FREGIRE 23°C
Discharge continuously with 0.5C to
9 Fast Discharge 3.00V.
PR T S FEIR 0.5C Y HLJAT i 8 i Ha 3
3.00V.
10 Max. Charge Current 10C
N TS L LA
Max. Continuous
11 Discharge Current 1.0C
BN B8 T FE PR UL
10~+45C Charge 7t H
Operation Temperature
12 .
LA ~10~+60°C Discharge J#
13 Storage Temperature Less than 1 year: -20~+25C Recommend to charge and

fifi A7l

DT 14 -20~+25C

discharge at least 1 time to
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Less than 6 months: -20~+30°C maintain battery.
T 6 H: -20~+30°C DR AT — KT
Less than 3 months: -20~+40°C L, AT E I RE LR
BHF3ANH: -20~+40°C
Storage Humidity
14 (A 65+20% RH
15 Weight Approx: TBD
HiE K#%): TBD
Length: Max32.0mm
K : Max32.0mm
16 Product Dimensions Width: Max25.5mm Initial battery dimensions
AN %% Max25.5mm GILGLEREANG)
Thickness: Max4.2mm
JEJE: Max4.2mm
Open Voltage
17 T 3.8-3.95V

5.Product Performance / F= 5 B4 B

5.1 Standard Testing Conditions / Fr#AEMRFH
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+3C
* Notes on standard charge / discharge condition
PRAEERE, MARAZAE B —A A WREAT IR, 80 DA M A 2K -
*ORTAE I T B IIE LT
* MXTHIRIRE: 45~85% RH
* IR 2343C
5.2 Measuring Instrument / M &3S
5.2.1 Dimension Measuring Instrument / J~§ il &4 2%
The dimension measurement shall be implemented by instruments with equal or more precision scale
of 0.01mm.
RS0 7 A FH 0 K5 5 3 0.0 T mim B BA B IR 35
5.2.2 Voltmeter/ HJE%*
Standard class specified in the national standard or more sensitive class having inner impedance more
than 10kQ/V.
P AR B v R U S R R R, A BB HT = 10kQ/V
5.2.3 Ammeter / HLiii#%
Standard class specified in the national standard or more sensitive class. Total external resistance
including ammeter and wire is less than 0.01Q.
P bR B v R U S R R, AR BB PT<0.01Q.
5.2.4 Internal Impedance Meter / P4 BHIE:1X
Impedance shall be measured by a sinusoidal alternating current method (AC 1kHz LCR meter).
P BELIASI 7 2 9 22 ik v B0 (AC 1kHz LCR).
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5.3 Standard Charge and Discharge / ¥R A1 H
5.3.1 Standard Charge / Frifk7c Hi:
Lithium ion battery charging method: Constant Current / Constant Voltage (CC/CV)
BB AR HL T ERUE R 7 HL(CC/CV)
Standard charge current: 0.2C =50mA
PR e B H: 0.2C =50mA
Charge voltage: 4.20V
7o HLHL IR 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
0.01C
fE 2343 CHEIREZ N, Sl 0.2C fHE B i sm i, fERBHEE EHE] 4.20V, $H 4.20V 155E
RS 7S, I A RS 0.01C I, ZubsEH.
5.3.2 Standard Discharge / #rifEJiH
Standard discharge current: 0.2C =50mA
PRAETBCR IR : 0.2C =50mA
Batteries should be discharged with constant current 0.2C to 3.00V at 23 +3C.
R AR AETBCR N AE 23 £3°CHUAEEIR T, ] 0.2C HITE 2 FIRIESL I HL E] 3.00V,
5.4 Appearance / 4
The cell / battery shall be free from cracks, scars, breakage, rust, discoloration, leakage and
deformation.
R AN N PR, R, AREAREA I, BB, INVRAESE .
5.5 Performance Test / HEREIINR

Table 2/ % 2:

Item Test Conditions Requirements
M H M A FRiEER
Open-Circuit Voltage Within 24 hours after standard charge. 5410V

TF S HLE LS 24 /NP

Internal Impedance Upon fully charge (1kHz LCR meter).

P FH L R FL S LR, (6 A AKHzZ AZ k R I FEL | <250mQ

A
Capacity Standard Charge / Discharge
skt WA =230mAh

5.6 Temperature Performance / iREH:fE
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.

ML bR R LS, AR TR 3 IR EE T 3 /M, SRS TELIRE R 0.2C IR FLF] 3.00V. HL
HMUERERY GERES = RE T SRS T =

Table 3/ % 3:

Temperature

T

Capacity Percentage

wEA

-10C 0C 23T 60C

60% 80% 100% 80%
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5.7 Cycle Life and Leakage Test / #E¥F 5 ar FIVREMIR

Table 4:
No. Iltem Criteria
o . Test Conditions
Fe | BiH R[N
1.Standard charge / #rifE7H
2. Rest 30minutes / 1 & 30 434
3. Standard discharge / FrEi
. =500 cycles . ‘
Cycle Life . , 4. Rest 30minutes / fid'& 30 7%
1 , omivs | 270% of the Initial Capacity )
PEIA Tt X R 5. Recycles step 1~ step 4 till to 500 cycles at
270% MV a6 2 & .
23+3°C /
HFIEROPER 1205 4 (1K 500 535, 7 23+x3°C
I EE IR
fully charge, store at 60+3°C, 60+10%RH for
2 Leakage No leakage Tweek.
TR TIRIR R 7 L, 647/ 60£3°C, 60+10%RH 31
1

6. PCM Specifications / £ #R#%

6.1 Using scope: The specifications apply to Li-ion Battery Protection Module for KAYO Company.
TRAPCIURS 1 F T 52 7 A w18 7 F T R AP AR SR

6.2 Battery capacity: 250mAh
Hh 7 & 250mAh

6.3 Environment request: RoHS.
MRESR: 774 RoHS

6.4 Function description: Over charge protection, Over discharge protection, Over current protection
Short circuit protection
TRIPIR DD Re IR : AR ORY, WABCRRY, L R OR IR R PR

6.5 Electric features / S B4 (Ta=25C):

Protection IC: MM3280J05NRH Parameter value
147" 1IC: MM3280J05NRH ZHH
ltem Min. Typical Max. Unit
T H %N # Ay ZIN L)
over charge protection voltage
75 (L 4.23 4.25 4.27 V
over charge release voltage 416 419 499 Vv
o 7 B R
over discharge protection voltage 2765 28 2835 Vv
D) GERVS ki
over discharge protection release voltage 29 3.0 31 Vv
O ER VAR
over current protection current 20 35 50 A
R OR I LI
over current protection delay time 16 20 o4 ms
b I PR S AR I []
over charge protection delay time 0.8 10 12 s
o 78 HL AR SE IR I (1]
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over discharge protection delay time

SRR AR ) ° % 116 ms
short protection delay time 210 300 420 s
JiLBR ORI AE IR I [R]
current consumption (power on)
. . . / / 6.0 MA
TRy E AR IR (TARIRE)
current consumption (power down) / / 01 WA
ORI A IR (FERRIR ) '
Impedance / / 50 0
PRAAR A B

6.6 Reliability test / A SR

6.6.1 Humidity test: 40+2°C, 90%RH, 48h
MR : 40+£2°C, 90%RH, 48h

6.6.2 High temp. test: 551+2°C, 2h
ERINR: 5522°C, 2h

6.6.3 Low temp. test: -20£2°C, 16h
fRIEMR: -204£2°C, 16h

6.6.4 ESD test: It can service perfectly after + 4KV directly contact and + 8KV air condition

FHNA: 20d+ 4KV BEIEAEAR AL 8KV S RIRENNA, JofHisRRE IS TAE.

6.7 PCB Layout / BLEEHR A )= :

TBD

Page 8 of 12




b FEEBEHIRANE]

SHENZHEN KAYO BATTERY CO., LTD

KAYO

6.8 Circuit diagram / EBIS/RIEE]:

B+ P+

- 5 = 4

VAYAY, VD DP ——

g VS W 2

0.1uF é
aE— RZ
Battery w
6 il LD 4
Gh  _ e

6.9 Parts list / JofE¥ 4.

YR VA LYL ST S 5 /5% P/ 8% HE BN P
Location Description Specification Size Qty Vendor
U1 IC MM3280J05NRH SOT-23-6 1 k2%
Q1 MOS 8205 SOT-23-6 1 (ERREES S
R1 I - ek L 330Q,+5%,1/10W 0402 1 /
R2 It - e L 2.2KQ,+5%,1/10W 0402 1 /
C1 WA HZs | 0.1uf,-20~+80%,Y5V,16V 0402 1 /
PCB PCB TBD / 1 /
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b FEEBEHIRANE]

SHENZHEN KAYO BATTERY CO., LTD

7.Security Test (cell) / Z4 PR (L)

ltem Conditions Test Method Requirements
Tt H SRAFER Mt 77 1% PRIEER
Over Initial, Fully No explosion
charge Charged CC/ CV:4.60V / 3C charging for 8hrs No fir: ’
o g W | CETAE, A | fERME R 4.60V/3C FHL 8 /N
: . AN, AN K
o F, FL i
Over Initial, Full . )
. y Discharge at 0.5C to 3.0V, and then at No explosion,
discharge | Charged ,
. . e . | 0.2C to OV. no fire
IE R | R A, AR , .
‘ . JF 0.5C i 3.0V, 5% 0.2C jitd #] OV AR, A K
i F, FL i
. Put batteries in a oven, start at 25°C,
Heat Initial, Fully . . L i . )
temperature raises 5°C/min, till to 130°C, and then remains | No explosion,
shock Charged for 10 minutes No fire
P g | OET A, AR - st Bl R s - - .
" 3l R B AL A, BLSC/r B iR i, BRI | AEIE, ANk K
LF]130°C, ARETREF 10 704t
Initial.  Eull Put a rod with diameter of 15.8mm on the batteries, and then
Impact Char,ed y heavy block (weight of 9.1kg) crash on the cell from a certain | No explosion,
Ry | éiz; 4oy | Deignt (neight of 61.0cm). No fire
ik Léaaim, AR EAN 15.8mm (R TERIET b, H I | AERE, Rk
9.1kg MEMIM 61cm & T, i BRI R FT L.
Initial, Fully | Crush between two flat plates. Applied force is about 13KN .
) No explosion,
Crush Charged (1.72Mpa) for 10min. No fire
PRI | BrAErE, i | TR F, 5T 13KN (1.72Mpa) i) s 77 5%  Hits, I, FoAe K
SEREER ) RHF 10 205, R
Short Initial, Fully | Batteries are to be short-circuited by No explosion,
Circuit Charged connecting positive and negative terminals of battery with | No fire
R HrAEr”, 787 | copper wire having a maximum resistance load of 0.1Q. ANENE, A
\AZe g ARG . — . o
F L FHHLBAD T 0.1 R4 T4 B 422 42 v i 713 14 TR A A K
Batteries are to be tested as following conditions:
Amplitude: 1.6mm
Frequency:10~55Hz(sweep:1Hz/min)
Initial, Fully | Direction: X/Y/Z axis for 30min. The batteries are to be tested in | No fire,
Vibration Charged three mutually no explosion
WEshlik | #r4 7=, 78 | perpendicular to each axis. AN,
EREEN ) F U R 42 R DA 25 A AT MU ANk
PelE: 1.6mm
B : 10~55Hz(LA 1Hz/min $2F A% )

Jital: VA XIYIZ 35, 1 =ANJ5 A2 B 5l 30 7B
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8. Storage and Transportation / 7 5iz%i

8.1 Storage / f&fF:
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 R N A T LU BBOE O, TR, G AR IAEE Y, NEm G AT iR A T
8.1.2 The best capacity in storage is 30%-70%
BB AT (K 5 A2 by H 5 A 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.
HL Yt 7 2 SR A RIS P 3 T8 A A7 EOR AP TR, R AR 2R 3 M HREAT 1 SR RBOE I AN 2
70%H 5.
8.2 Transportation / iz#i:
8.2.1 Do not mix the battery with other cargos.
AER R 5B YR .
8.2.2 Do not immerse the battery in water or get it wet.
ANEDRE IR A K, B (5 R I
8.2.3 Do not stake batteries over 7 layers and upside-down.
ABRG R B I 7, Bk B E AT
8.2.4 Do not transport the battery when the ambient temperature is higher than 65°C.
ANBAEA G T 65°C i fa Hith .

9. Use Attentions / i FHFEHII:

To ensure to use battery properly, please read the specifications carefully.
D ORAE IR F R e, 5 A 40 Bl 1 DA N R
9.1 Ab¥RT5V:
9.1.1 Do not dispose of the battery in fire or expose to the heat.
ANEAE M EN K, B Bk R AR T .
9.1.2 Do not connect battery in charger or equipment with reverse positive and negative terminals.
ANEAT AT I SR SRR 78 F AR BOE e b
9.1.3 Do not short circuit the battery
AN AT ERL LR K
9.1.4 Do not make battery in physical shock or vibration.
AN il B R A L
9.1.5 Do not disassemble battery.
AN L
9.1.6 Do not immerse battery in water or get it wet.
AN IR N K A B ERL L B2
9.1.7 Do not use batteries mixed with other different type, model.
ANEAEAFTL S, AN FEOCR AN TR A7) ) I VR & 72— S
9.1.8 Keep battery away from children.
e )LE, ANELL)LEER.
9.2 Charge / F8H.:
9.2.1 Battery must be charged in appropriate charger.
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HLh I AU A5 78 LA R HL

9.2.2 Do not use modified or damaged charger.
AN A Ak T B A5 R ) S LA
9.2.3 Do not use unqualified with the specified charger.
ANEAF AT S AU HER 7 H a5
9.3 Discharge / JiH:
9.3.1 Do not discharge battery with surpassing current of specified.
ANTEEASE P HE AR 545 52 B RS TR
9.3.2 Do not discharge battery when the ambient temperature is out of the specified.
AN A FIRS T8 78 0 T80 PR B VU TR 2 R T BEAT TR
9.3.3 Do not over discharge battery.
AN B AT I RE TR
9.4 Disposal /[RF BB .
Dispose of batteries appropriately according to local regulations different from other countries.

T BB A [F] [ S 1P % o W v s SR U R AT IR 255, & 3 (R0 5 et o
10. Warranty / & RAR3E

6 months limited warranty against workmanship and material defect.

6 A 10 EB e AT, SR EV L, T bR A RS B, 3R AR T A T AT
11. Others/ H'EBHIH

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.

RV T R S i, RV SR AS AR FiE E RS S B A A . B0, ATRES SBURMERE T IE, T
W R, EEEE ARG EAIET, T2 S5 e VAR B AR 1, B R E] i, CRIEH
A Ree RS H b SR T A A

12. Note / jE%0:

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

e A A S ARG AR, N2 R AT M AR 1 B 15 21 B R MR A RS (6 B R A AT
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