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SHENZHEN KAYO BATTERY CO., LTD

1.Product Summary/ 7= E

1.1 Standard/f&k#EFrvE
This product complies with National Standard GB31241-2014 (Lithium ion cells and batteries used in
portable electronic equipments-Safety requirements) .
ATE S ARIE bR UE: TR N RILFNE E R brdE GB31241-2014 ({4855 30 HL 777 i B 4 25 1 i fth R Lyt 2 22 4
TR
1.2 Sphere of application/i& Fl i Bl
This specification is applied to KPL523450-1000mAh-3.7V battery Manufactured by SHENZHEN KAYO
BATTERY Co., Ltd.
AT A HRYITH 52 o B A IR A ml SR A, & T A it Y 5 & KPL523450-1000mAh-3.7V.

2.Product Configurations / ;= 2E AR

No. ltem Components Descriptions Remark
Fe | BH FAHR /I
1 Li-ion Cell KPL523450 1000mAh 3.7V KAYO
B L
2 | PCM/ ¥R DWO01+8205+10KNTC+1% B=3435 JY1WP-0041-V3
3 \gg ;‘ %i”ecwr Molex51021-3P &[] HEf B4 UL3302428AWG | 4h 2k K 50+3mm

3.Product Dimensions / F=fgi
3.1Pack Drawing / Haits R~ &

I Molex51021-3P [dl
UL3302# 29AWG
yellowwire(NTC)
E - .~ %
£
o TUL33024# 2BAWG
—+I black wire(P-}
= Dlatk wWirelm)
U UL3302# 28ANG
red wire(P+)

PCM

20.5=-52.5mm

4,9-5,6mm L _! ‘ 34,5-33.0mn
400K BF fE '
Max6. 1mm

Page 3 of 12



KAYO

CE W] B o L o AT FE 2 5]

4.Product Specifications / 7= kg

SHENZHEN KAYO BATTERY CO., LTD

Table 1/ % 1:
No. Item Performance Remark
Fr5 T H PERESH w1
Typical / JL% 1000mAh Discharge at 0.2C to
1 Capacity 3.00V after standard charge.
wE Minimum / 5:/M& | 950mAh priEFERE, (M 0.2C [H
JUBHLE] 3.00V,
Nominal Voltage Operation Yoltage during
2 _ 3.7V standard discharge.
PR HL e s
P L T R ) A F AR
3 Cut-off Voltage 3.00V Cut-off Voltage
L2 b HL GRSV A
Charging Voltage
4 5L 4.20V
AC 1KHz after standard
Internal Impedance
5 oI <180m Q charge
brAEFE B AC 1KHzZ Mt
CC /CV:4.20V / 0.2C charging till to the
5 Standard Charge current decline to 0.02C, at 23°C. Charge time: Approx 6.0h.
PRAETE H fE / fE1K: 4.20V 7 0.2C SRR EFIHI | SRR TE: K2y 6 /i
NFEF] 0.02C, FEEIEE 23°C
Discharge continuously with 0.2C to
7 Standard Discharge 3.00V.
PRAETCE flEFEIR 0.2C IR HL I I 8 i Ha 3
3.00V,
CC /CV:4.20V / 0.5C charging till to the
8 Fast Charge current decline to 0.02C, 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
NFEF] 0.02C, FEGIRE 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,
Max. Charge Current
| gormanin 0.5¢
Max. Continuous
11 Discharge Current 0.5C
HR O B8 T FE PR UL
10~+45C Charge 70 H
Operation Temperature
12 .
TAEEE -10~+60°C Discharge Ji{(
13 Storage Temperature Less than 1 year: -20~+25C Recommend to charge and
AR E bF 1 -20~+25TC discharge at least 1 time to
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Less than 6 months: -20~+30°C maintain battery.
T 6 4N H: -20~+30°C D EN B BT — KT
Less than 3 months: -20~+40°C L, AT E I MR RE LR
ST 34 H: -20~+40°C
Storage Humidity
14 (A 65+20% RH
15 Weight Approx: TBD
HE K#j:  TBD
Length: Max52.5mm/Min50.5mm
KJE: Max52.5mm/Min50.5mm
16 Product Dimensions Width: Max34.5mm/Min33.0mm Initial battery dimensions
7 i R %% : Max34.5mm/Min33.0mm BI85 it R~
Thickness: Max5.6mm/Min4.9mm
JEFE: Max5.6mm/Min4.9mm
Open Voltage
17 L 3.8-3.95V

5.Product Performance / F= 5 H {4 B

5.1 Standard Testing Conditions / Fr#EMRFH
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 O —A A WREAT IR, 80 DA W% A 2K -
*ORTAE I T B IE LT
* MXTHIRIRE: 45~85% RH
* IR 2343C
5.2 Measuring Instrument / &3S
5.2.1 Dimension Measuring Instrument / 5§l &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 S 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.
FE bR B v R U S R R R, A BB BE BT = 10kQ/V
5.2.3 Ammeter / %
Standard class specified in the national standard or more sensitive class. Total external resistance
including ammeter and wire is less than 0.01Q.
Bl o b BN e R S i R, AR S B H1<50.01Q.
5.2.4 Internal Impedance Meter / P4 BHI &A1Y
Impedance shall be measured by a sinusoidal alternating current method (AC 1kHz LCR meter).
P BELIASIR T ¥ 9 2 ik b BTV (AC 1kHz LCR).
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SHENZHEN KAYO BATTERY CO., LTD

5.3 Standard Charge and Discharge / #r{E7e A1 H
5.3.1 Standard Charge / Frift7c Hi:

Lithium ion battery charging method: Constant Current / Constant Voltage (CC/CV)

BB AR HL T R R 7 HL(CC/CV)

Standard charge current: 0.2C =200mA

FrifE e L FLI: 0.2C =200mA

Charge voltage: 4.20V

7o HLHL K 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

fE 2343 CHEIREZ N, Sl 0.2C fHE B i sm i, fERBHEE EFHE] 4.20V, $H 4.20V 155E

R 7S, IR A RS 0.02C I, ZibFEH.
5.3.2 Standard Discharge / #rifEJi H

Standard discharge current: 0.2C =200mA

PR HLIR . 0.2C =200mA

Batteries should be discharged with constant current 0.2C to 3.00V at 23 +3C.

R AR AETBCR N AE 23 £3°C A EEIR I, ] 0.2C HITE 2 HIRIESL I HL 2] 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, e, AREAREA I, BB, INVRAESE .
5.5 Performance Test / HiEREIHR

Table 2/ % 2:

ltem Test Conditions Requirements
MHAT H Mo FRiEE R
Open-Circuit Voltage Within 24 hours after standard charge. 54 08V

TS HLE LS 24 /NP

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

P BH FL I S FL IS L, 16 A AKHzZ AZ kR A BEL | <180mQ

MA
Capacity Standard Charge / Discharge
sk ey =950mAR

5.6 Temperature Performance / iREH:#E
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 3 /b, SRS E IR E R 0.2C i HLIR X FLE 3.00V. L
LAY GRS = RS SR A oS = = e

Table 3/ % 3:

Temperature

TR

Capacity Percentage

BEHTH

-10C 0cC 23C 60°C

50% 80% 100% 80%
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5.7 Cycle Life and Leakage Test / #E¥F 5 ar FIVREMIR

Table 4:
No. Item Criteria Test Conditions
Fe | BiH FREEL R
1.Standard charge / Fr#E7E HL
2. Rest 30minutes / #id & 30 7%t
3. Standard discharge / bR
) 2400 cycles . .
Cycle Life » _ 4. Rest 30minutes / g & 30 7>
1 ) P 280% of the Initial Capacity ,
P A I e 5. Recycles step 1~ step 4 till to 400 cycles at
280% IV IH 2R & .
23+3°C /
HERIODER 17008 4 I 400 535, 78 23+3°C
(R EE iR
fully charge, store at 60+3°C, 60+10%RH for
2 Leakage No leakage Tweek.
TR TR b 7 L, 647/ 60£3°C, 60+10%RH 3
1

6. PCM Specifications / R HRAKE

6.1 Using scope: The specifications apply to Li-ion Battery Protection Module for KAYO Company.

TRAP BRI G T 38 o 7] B8 7 BB ORI BB K

6.2 Battery capacity: 1000mAh

HEL Vi 2% & 1000mAh

6.3 Environment request: RoHS2.0.
MRER: £74 RoHS2.0

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

6.5 Electric features / B B4 (Ta=25C):
PL N SHRIITE RS 256+3°C, ¥ 65+25% RH M5 N7 GBI IEREINESF 1RE)
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TiH Bfr | RAME | hEE | BOKME .
No. . , %% (Remark)
Item Unit Min. Typ. Max.
R R R SRR 1C M
1 \% 4.23 4.28 4.33
Over charge protection voltage Source of IC spec
o FEORAF SE I 1 (7] IR IC e
2 mS / 80 200
Delay time for over charge protection Source of IC spec
1o 78 FL AR R PR SKIE 1C #E
3 \Y 4.03 4.08 4.13
Over charge release voltage Source of IC spec
0N} GRS ki ENES SKIR 1C #E
4 \Y 2.30 2.40 2.50
Over discharge protection voltage Source of IC spec
L TEORAP SE I ] KPR 1C Fiva
5 , _ _ mS / 40 120
Delay time for over discharge protection Source of IC spec
o T R i ok R SRR 1C HE
6 \Y 2.9 3.0 3.1
Over discharge release voltage Source of IC spec
. . KI5 IC\MOS #i7E
JECRE A ORI B
7 A 2 / 5 Source of IC
Discharge Over current protection testing values
\MOSspec
TR I R AL PR 7 S S ] SRR 1C Hilva
8 _ _ _ mS 5 10 20
Delay time for discharge over current protection Source of IC spec
9 LR DR AP SE IR I (7] s 50 / 320 KIF IC Ve
u
Delay time for short circuit protection Source of IC spec
{4 L I Th#E VDD=3.9V,VM=0V SRVE 1C B
10 _ _ o uA / 4.0 6.0
Power consumption of protection circuit Source of IC spec
PCM N BH(B-H1 P-[&] A B B+H1 P+[a] 3% HAE M) .
11 _ mQ / / 65 JLfF+PCB P EH
PCM Internal Resistance

6.6 Reliability test / A SEHEHIR
6.6.1 Humidity test: 40+2°C, 90%RH, 48h
MM : 404£2°C, 90%RH, 48h
6.6.2 High temp. test: 55+2°C, 2h
mrlillik: 55+2°C, 2h
6.6.3 Low temp. test: -20£2°C, 16h
REM: -2022°C, 16h
6.6.4 ESD test: It can service perfectly after + 4KV directly contact and + 8KV air condition
FRE IR i+ 4KV BN AL 8KV =S AIFEIHR, JoAHhARREIE R T1E.
6.7 PCB Layout / HEIR A= :
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SHENZHEN KAYO BATTERY CO., LTD

S EEEER] T
11 B

6.8 Circuit diagram / &. % &2 &

. O P+
%RI
—
B+ > MDD
1 —O T
— - W -2
« u
R3
B- 6 | \ss
: :
2
*Y_ Ry
115 2s [ 3 p
6.9 Parts list / JofFFH:
Name/Vendor Symbol Model No. / Spec. Unit | Qty
R/ (a= YRS BA | BE
IC/#8E4% U1 DWO1A/SOT-23-6/RoHS pcs 1
MOS/#E5% Q1 DP8205A/ SOT-23-6/RoHS pcs 1
HE/EE R1 100R/0402/ +5%/1/16W/RoHS pcs 1
HFH/EE R2 1K/0402/ +5%/1/16W/RoHS pcs 1
NTC/ H35e4t R3 10K/0402/ 4= 1%/B=3435/RoHS pcs 1
B2/ H C1 0. 1UF/0402/Y5V/-20~+80%/16V/RoHS pcs 1
BR/F7E B+/B- /
- JY1WP-0041-V3, 28+%40. 6mm,
PCB 1
/BB / XU /W45 /44 m/1. 0 0Z/RoHS bes
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SHENZHEN KAYO BATTERY CO., LTD

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

ltem Conditions Test Method Requirements
i H FAFER MART7 FrofEZER
Over Initial, Fully )
. No explosion,

charge Charged CC /CV: 4.60V / 3C charging for 8hrs No fire
75 | BAERS, FOHE | MERMEIE: 4.60V/3C ok 8 /N
, . ANTNE, ANk
178 FH HE il
O Initial, Full

.ver nitia d Discharge at 0.5C to 3.0V, and then at No explosion,
discharge | Charged ,
. . e . | 0.2C to OV. no fire
i R H W CRTAEE, i X .
‘ . JcH 0.5C JirE F) 3.0V, F#% 0.2C jit 3] OV ANENE, A2k
iR H FEL D
Heat Initial.  Eull Put batteries in a oven, start at 25°C,

’ y temperature raises 5°C/min, till to 130°C, and then remains | No explosion,
shock Charged for 10 minutes No fire
o | R, T L e R e
" —_— e E AR T, DL ST/ BRI, EREAREE | AEIE, Ak
28 N N

IEE|130°C, RJETRFFE 10 704,
Initial. Eull Put a rod with diameter of 15.8mm on the batteries, and then
itial, Fu , . .
Impact y heavy block (weight of 9.1kg) crash on the cell from a certain | No explosion,
. Charged . ) i
ARG N — height (height of 61.0cm). No fire
WK ’E‘EE%’ MR ER )Y 15.8mm BIFF TR b, F—E I | RERLE, Rk
9.1kg HIEMIM 61cm [ FE T, fi o B B b R i BOAT 5 b
Initial, Fully | Crush between two flat plates. Applied force is about 13KN )
) No explosion,
Crush Charged (1.72Mpa) for 10min. No fire
FEEMBE | BrAErE, | APPSR, A 13KN (1.72Mpa) i & 755 H i, RIME, Tk
CENCERYLE 1REE 10 5. o
Short Initial, Fully | Batteries are to be short-circuited by No explosion,
Circuit Charged connecting positive and negative terminals of battery with | No fire
- HrAEr”, 787 | copper wire having a maximum resistance load of 0.1Q. ANENE, A
BTN T . — \ N
CENCERYLE FH B RHZ> T 0.1Q B T4 B 82 0 12 vt 71 3 1) E A7 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
PR | Brdr”, 783 | perpendicular to each axis. ANENE,
CENCERYLE FELVHL S 42 B DL 2% A i3 47 D ANikE ok

ElE: 1.6mm
i 10~55Hz(LA 1Hz/min $255i%)
Jitl: CAXIYIZ RS, [ =ANJ5 HAE B S 30 48k

8. Storage and Transportation / &7 5z

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

heat.

PR LN ik A T EUBE , TRR, EXURIPR R, R B S e i A M T
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SHENZHEN KAYO BATTERY CO., LTD

8.1.2 The best capacity in storage is 30%-70%
IR AEAEAT (K 52 by HL 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 I 2 SR A RIS P 3 8 A A7 EORAE TR, R AR B 2R 3 DT 1 IS RARBOE I A2
70%H 5.
8.2 Transportation / z#i:
8.2.1 Do not mix the battery with other cargos.
ANERG Rt 5L E TR 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.
AZRG R BT 7, B 5 E AT
8.2.4 Do not transport the battery when the ambient temperature is higher than 65°C.
ANBAEA G 1 65°C i f Hith .

9. Use Attentions / i FHFEHII:

To ensure to use battery properly, please read the specifications carefully.
D ORAE RS 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 E AN K, B B i A A AR T .
9.1.2 Do not connect battery in charger or equipment with reverse positive and negative terminals.
ANEAT AT IE . SR SRR 78 F AR B e b
9.1.3 Do not short circuit the battery
AN AT R LR K
9.1.4 Do not make battery in physical shock or vibration.
AN phily 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 G, AN FHEOCRI AN TR A7) ) T 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.
LA UL R 6 F 8 FEL AR FE HE o
9.2.2 Do not use modified or damaged charger.
AN Al Ak T Y B 5 R (0 5T LA
9.2.3 Do not use unqualified with the specified charger.
ANFAE AT G A RS ER I 78 L4
9.3 Discharge / f{Hi:
9.3.1 Do not discharge battery with surpassing current of specified.
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SHENZHEN KAYO BATTERY CO., LTD
ANELAE P R A AR A5 46 S HO RS T

.2 Do not discharge battery when the ambient temperature is out of the specified.

ANEEH AR A 2 TR R 45 P AT R

.3 Do not over discharge battery.

AN Bt AT I RE TR
Disposal /[RF HthE#:
Dispose of batteries appropriately according to local regulations different from other countries.

FZ AR [ 2K (0 R 7 v B B BEAT IR 257, & RIS 77 Hite

10. Warranty / & RAR3E

11.

12 months limited warranty against workmanship and material defect.

12 N A B R S AR B, SR B AR, TR HEEE RS R A R, FEAEITE 1R T,
Others/ H'EZEIR

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 SO A A Fi E RS S B A A . B0, ATRES SBURMERE T RE, T
W R, BEEE G EAHIET, T2 S5 S VAR B AR 1, B R E] ), fRIEH
A Ree IR 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 v B 15 21 L B R MR A RS (0 B R A AT
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