l‘j“r()(@ GE I T = O o T FE 2 5]

SHEN ZHEN KAYO BATTERY CO,, LTD

Customer / Z/*: TBD
Number/>2#4475: TBD

Cylindrical Li-ion Battery Specifications
58 7 £ B Ot AR
Model No./ #5: ICR18650-26J-4S6P

Approved by/ Date Checked by/ Date Prepared by/Date
kv H A% H Sl 3

History of revisions

BT
Edition Description Prepared by Approved by Date
A Eiiipa G 1 ik H
I B R I B i CYJ Cuibohu 2020-09-08

FFEESR:BROHS 2.0 ©REACH oFtH

SHEN ZHEN KAYO BATTERY CO., LTD.

BT FZ G RA R

Tel: +86-755-28117967, Fax: +86-755-28117957

The 3th,11# Building, HuaLian Industrial Park, HuaNing Road, DaLang Community, LongHua Town,
Shenzhen, P.R.China

BRI AR X RIRATE A T BRI TV X 11 # 3 #

www.kayobattery.com

Note: 1. Please kindly sign on the underneath and send it back to us if the samples have been approved.
EHHCAE N A PRSI EIE - SRR s T2 AV,
2. Please kindly contact us as soon as possible if the samples can’t be approved. Thanks!
TERESHATE £ > RSB B E AT - 1§66 !

Client Confirmation

E-IRLTINN

Page 1 of 15 FEY'5 SF-T-016 B




l‘j“y()‘@ CE W] B o L odn AT FE 2. 5]

SHEN ZHEN KAYO BATTERY CO., LTD

Date/ H#

Contents /| FEHE

1.Product Summary / 7= A

2.Product configurations / 7= i 20 %
3.Product Dimensions / /=454

4.Product Specifications / 7= & Fi%
5.Product Performance / 7= i LM RE

6.PCM Specifications / {54/ B4

© OO 0O W W w

7.Security Test / 2243
8.Storage and Transportation / fi# 17 51

1
12

9.Use Attentions / {3 F V¥ & S 15
10.Warranty / &5 {#1E

13
13

11.0Others / H'EZH I

14

12.Note / B4

14

13.Accessor/ [t {f

Page 2 of 12

FXH¥In'S SF-T-016 B

15



l‘j“r()(@ GE I T = O o T FE 2 5]

SHEN ZHEN KAYO BATTERY CO,, LTD

1.Product Summary/ 7= FiEE
1.1 Standard /&K EbRHE

This product complies with National Standard GB31241-2014 {Lithium ion cells and
batteries used in portable electronic equipments-Safety requirements) .
AFARIE bR R A N RGN E S bR GB31241-2014 (#5317 i FHAR B 1 FE b A e jth 4 22 4

BR)
1.2 Sphere of application/3&H JEFl

This specification is applied to ICR18650-26J-4S6P battery Manufactured by SHEN ZHEN KAYO

BATTERY Co., Ltd.

AHUAE i R DI 58P AT R A w] AR 3R AL, T ra it Y %5 2 ICR18650-26J-4S6P -

2.Product Configurations / 7= 52 Ak

No. Item Components Descriptions Remark

Frig | WA EZiRi /i

1 Cylindrical Li-ion Cell ICR18650-264 SD|
(A% B 2 7 HELES

2 PCM / fR¥Hx R5650T402AA+CJAES55N03*4

3 Shell &4 ABS+PC

3.Product Dimensions /| F=fhgEH
3.1Pack Drawing / HaitR~F &

113,720

e
I N N Y
172,122,0
5 5 e
291,712,0

3.2 Label /#30&
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4.Product Specifications / 7= it

Table 1/ % 1:
No. Item Performance Remark
Fr5 T H PRESHL w1
Typical/ Discharge at 0.2C to
: 15.6Ah
] Capacity g 12.0V after standard charge.
K Minimum / 14.5AN e S, {6 0.2C
w/ME IR E] 12.0V,
) Operation voltage during
Nominal Voltage .
2 AR 14.52V sEal’?qard discharge.
T F T AR 1 A R A
Cut-off Voltage
> | sk E 12
Charging Voltage
4 25 L 16.8V
AC 1KHz after standard
Internal Impedance
5 o <150mQ charge
PrifE7E B AC 1KHz PR
CC/CV: 16.8V / 0.2C charging till to the
5 Standard Charge current decline to 0.02C, at 23°C. Charge time: Approx 6.5h.
PRAEFE fEIR [ 1H)E: 16.8V / 0.2C FEHL BB M | FRHIN ] K2 6.5 /M
NFEF] 0.02C, FREEIEE 23°C
Discharge continuously with 0.2C to
7 Standard Discharge 12V.
PRAETCE fEFEIR 0.2C Y HL I 8 i Ha 3
12V,
CC / CV: 16.8V / 5A charging till to the
3 Fast Charge current decline to 0.02C, at 23°C. Charge time: Approx 3.5h.
PR 78 fEIR [ 1H)5:16.8V / 5A FHEB| IR T | BRI A K2 3.5 /M
F%% 0.02C, HERiRAE 23°C
Discharge continuously with 0.5C to
9 Fast Discharge 12V.
PR T S FEIR 0.5C Y HL I S8 i Ha 3]
12V,
10 Max. Charge Current 5A
HR R L UL
Max. Continuous
11 Discharge Current 0.5C
I R 8 T H LU
<0.2CTHIL 7 H
0~+10C < 0.2C constant
Operation Temperature currenic‘};argmg Charge 7£HL
12 TR <SAfHFLAAH
10~+45°C < 5A  constant
current charging
-20~+10°C <0.2CTHFIH Discharge Ji{ H,
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< 0.2C
current

discharging

constant

< 0.5C

current

10~+60C

discharging

<0.5CTE L

constant

Storage Temperature

Less than 1 year: -20~+25C
B4 -20~+25C

Less than 6 months: -20~+30°C

Recommend to charge and
discharge at least 1 time to

13 . . maintain battery.
AR ST 641 20430C iyl ng i
Less than 3 months: -20~+40°C L, AT B
HF3ANH: -20~+40°C
Storage Humidity
14 (AR 65+20% RH
15 Weight Approx: TBD
HE K#) TBD
Length:291.7 =2.0mm
KJE: 291.74+2.0mm
16 Product Dimensions Width:172.1+2.0mm Initial battery dimensions
P R %fE: 172.14£2.0mm WG HLt R
Diameter:156.6 +2.0mm
EfE: 156.6+2.0mm
17 Ex-Factory Voltage 14.4-15.8V About 30%-70% power

)R

2] 30%-70% L. &

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

5.1 Standard Testing Conditions / Fr#EMRFEH
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
PRAEERE, MARAZAE O —A A WREAT IR, 800G DA M A 2K -
* ORI DT 5 IR LR
* XA ETE L. 45~85% RH
* IR 2343C

5.2 Measuring Instrument / M &3S

5.2.1 Dimension Measuring Instrument / J~§ il &4 2%

5.2.2 Voltmeter/ HLE#£

Page 5 of 12

The dimension measurement shall be implemented by instruments with equal or more precision scale
of 0.01mm.
JRST 00 22 A FH U =K 2 1A 31 0.01mim B A A 25

Standard class specified in the national standard or more sensitive class having inner impedance more
than 10kQ/V.
B K b B v R SR R R, X A EBFH ST = 10kQ/V .

FXH¥In'S SF-T-016 B




TR CEY| T = F ok AT FE 2 S
l‘ j“ () SHEN ZHEN KAYO BATTERY CO.,LTD
5.2.3 Ammeter / L%
Standard class specified in the national standard or more sensitive class. Total external resistance
including ammeter and wire is less than 0.01Q.
P AR AR B o R U S R R, AP PT=<0.01Q.
5.2.4 Internal Impedance Meter / P4 BN E:1X
Impedance shall be measured by a sinusoidal alternating current method (AC 1kHz LCR meter).
P BRI A 77 72 8 58 At ik b BELBT%(AC 1kHz LCR).
5.3 Standard Charge and Discharge / #r#EFR AT
5.3.1 Standard Charge / Frf 78 Hi:
Lithium ion battery charging method: Constant Current / Constant Voltage (CC/CV)
B Hth e FEL A EIRUME 78 HL(CCICV)
Standard charge current: 0.2C =3.12A
PRAEF I 0.2C =3.12A
Charge voltage: 16.8V
FEHHE: 16.8V
Use 0.2C constant current to charge batteries, convert to use 16.8V constant voltage to charge when
the batteries voltage achieves 16.8V at 23 £3°C. Cut off charging when the charging current decline to
0.02C
£ 233 CHEIRE T, S6ffH 0.2C fHE g b7, fEdbbE EFH3] 16.8V, #H 16.8V fHE
MR, S i NS 0.02C I, &b,
5.3.2 Standard Discharge / FrifEji
Standard discharge current: 0.2C =3.12A
PR HLIR: 0.2C =3.12A
Batteries should be discharged with constant current 0.2C to 12V at 23 +£3°C.
R AR AE TSR N AE 23 £3°C A ERIR [, A 0.2C H1EE IRELL I L 2] 12V,
5.4 Appearance / 4L
The cell / battery shall be free from cracks, scars, breakage, rust, discoloration, leakage and
deformation.
HI AN T, Ve, AREA AL, S0, BB, TN
5.5 Performance Test / HiEREMNA

Table 2/ % 2:
ltem Test Conditions Requirements
I H MK PR
Open-Circuit Voltage Within 24 hours after standard charge. 519 4V
T LT RV LS 24 /NI

Upon fully charge (1kHz LCR meter).

Internal impedance it 70 H RS, 1P 1KHz B2t IR | <150mQ

N IH

MA
Capacity Standard Charge and Discharge to 12V >14.5Ah
B FREFR LS IR 2 12V -

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 12V with 0.2C at relative temperature. The expectation of discharge capacity
percentage as below of table 3 compare to nominal capacity.
HLB PRV 7R LS, AR TR 3 MR A T 3 /NI, ARJSLEMLIRE A 0.2C B S 12V, HL it
(TR L2 B 5 VAR PR A IR | 40 B Tk 3.

Table 3/ % 3:
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Temperature . i i .
. -10C 0C 23C 40°C
T
Capacity Percentage

60% 80% 100% 95%
HEE ° ° ° °

5.7 Cycle Life and Leakage Test / 1§ & iy AI¥RH IR

Table 4:
}l:l?o% I;g gl{zg & Test Conditions
1.Standard charge / trifE7e HL
2. Rest 30minutes / A& 30 434t
Cycle Life >500 cycles 3.Discharge: 0.5C to 12V/ JitFH:0.5 C ITH % 12V
1 TEAFAr iR | 270% of the Initial Capacity | 4. Rest 30minutes / & 30 434+
270% I a6 75 & 5. Recycles step 1~ step 4 till to 500 cycles at 23+3°C/
HEIEMOPER 17P8R 4 190K 500 JEH, 1E 23+3°CHY
BRI B
fully charge, store at 60+3°C, 60+10%RH for
5 Leakage No leakage Tweek.
TR At TR FELIH 78 L G, A7 AE 60+3°C, 60+10%RH H3AEEH 1
J& .

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 w41 8 r T PR AP AR SR

6.2 Battery capacity: 15.6Ah
Hijth 2% & 15.6Ah

6.3 Environment request: RoHS2.0.
MRESKR: 778 RoHS2.0

6.4 Function description: Over charge protection, Over discharge protection, Over current protection
Short circuit protection
R ThReR IR : WO/, i ORe, R R ORI R TR

6.5 Electric features /| ESJB:
LR SHRIITERE 25+3°C, ¥ 65+25% RH M5 N kT GBI IERENESEIRE)

Parameter value
ZHa
ltem Min. Typical Max. Unit

over charge protection voltage 4.995 4.250 4.275 vV
7 HL R R

over charge release voltage 4.10 4.150 4.20 \Y
I 7 HL R L

over discharge protection voltage 265 27 275 Vv
T AR A

over discharge protection release voltage 2900 3.000 3.100 \V;
TR
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Discharge over current protection current

N NN 10 15 20 A
AR HIR
Discharge over current protection delay time
ps \ \ 6 9 15 ms
TR B S IR I 7]
Charge over current protection current 5 75 10 A
IR R '
Charge over current protection delay time
ps \ \ 6 9 15 ms
TR B S IR I ]
over charge protection delay time
. NI 0.7 1.0 1.3 s
1o 78 B AR P SE IR I [
over discharge protection delay time
. NN 83 119 155 ms
AL T8 DR AP SE IR I 1]
short protection delay time
_ o 300 500 700 s
L6 (7 IR 6] i
t ti
currt?n consump‘lgn (power on) / / o5 uA
TRAFIR B AE R IR (TARIRA)
current consumption (power down) / / 9 A
(47 1 FE R (BEIROARAS) i
Impedance
. / / 50 mQ
PRAP BN FH
DC input 16.8V 3A
DC output 12V 2A
USB 5V 2A

6.6 Reliability test / FJEHEHIR

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

6.6.2 High temp. test: 551+2°C, 2h
EIRIAR: 55+2°C, 2h

6.6.3 Low temp. test: -20£2°C, 16h
fRIEMR: -2042°C, 16h

6.6.4 ESD test: It can service perfectly after + 4KV directly contact and + 8KV air condition
FREINR: 20t + 4KV BEEALN AL 8KV =S [AIFENHR, JorHSRREIE R T1E.

6.7 PCB Layout / BB )5 :
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6.8 Circuit diagram / &% &2 @Q:
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D1 . Ul R5650
l_H — L | vpp sgr2 |20 “|-GND KZDI
Bt :R2 . 2 | vea seL1 2 HCI
D —Re 1 3 ver vR |28 S
— i - I -
B — I 4 ves ver T 1
— c6
B — 2 ves TEP |18
— c7
T 6 | ves ors |15 oyl »——“|-GND
7 1 yss cr2 2 Clﬂ
8 | sens cr1 L3 Clﬂ
® | pra;v vmp 2
I:IRIZ 10 | poutr  cour L
13 14[ Jr15
L .| I
3 7 7 3
2 5 6 2
— % 1| TET s s TET [0 ——
Q2 Q3 Q4 Q5
2 T¥T 3
Qs Lol
6.9 Key Parts list / B ToiEE#:
Name / Vendor Symbol Model No. / Spec. Unit Qty
TR s YR BT =
. R5650T402AA,3/5 il £ i
IC Ul 1
[ IC, TSSOP20,HF,RICOH pes
MOS 0205 CJAES5N03,N-Channel, cs 4
i PDFNW5*6-8L,HF,JCET P
M R D1 IN4148WS, —##,100V,SOD-323,ROHS, K H, pcs 1
ok ZD1 SMD,BZT52C30S,30V,SOD-323,K:Hi,, ROHS pcs 1
MOS Q6 2N7002K,Single-N,SOT-23,ROHS, K i, pcs 1
B4 H RS1 2512,2mQ, 1%, 2W, HF, TF pcs 1
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7.Security Test (Cell) / Z4AMHR(HET)

Item Conditions Test Method Requirements
T H ZAFER U NAWARFS PR R
Over Initial, Fully )
. No explosion,
charge Charged CC/CV: 4.60V / 3C charging for 8hrs No fire
ooz I AR, AN | TE/ER: 4.60V/3C AL 8 /N RHME, TR
i FESER ’
Over Initial, Fully ) )
i Discharge at 0.5C to 2.75V, and then at No explosion,
discharge | Charged 0.2C to OV. no fire
ik R | AR, R | R X
‘ . Je 1 0.5C JiE ) 2.75V, FifE 0.2C HE] OV AEESE, A2k
i RN
" Put batteries in a oven, start at 25°C,
Heat Initial, Fully . i o . )
temperature raises 5°C/min, till to 130°C, and then | No explosion,
shock Charged ) . i
. . e ... | remains for 30 minutes. No fire
Boph i | B, T - e e Ak i S LA
" 1 ORI BB, L SC/ R IR T IR, BB | AEREE, Ak
FERAIR LR B 130°C, ARG TREF 30 404t
Initial, Fully | Crush between two flat plates. Applied force is about .
. No explosion,
Crush Charged 13KN (1.72Mpa) for 10min. No fire
PRI | WA, ARl | PR AR I, A 13KN (1.72Mpa)i#) 7355 % R, ik
HA, FL R, fREF 10 208 ’
No explosion,
Initial. Eul Batteries are to be short-circuited by No fire
Short Char,ed Y connecting positive and negative terminals of battery | Top temp. not
Circuit %‘ﬁir“‘gﬁ evi with copper wire having a maximum resistance load of | exceed 150°C
(R SR EE iy 113’ 0.1Q. ABENE, A2k, Hih
BT 0.1Q 8 SR EE R BRm/NB M EAk. | & & & 2 A &8 T
150C.,
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 | No fire,
Vibration Charged tested in three mutually no explosion
PRENME | BrAEr=, 783 | perpendicular to each axis. N
EREER L) P Y SV 42 B DL SRR A T D AN K

EIE: 1.6mm
$iZ: 10~55Hz(LL 1Hz/min $2 &%)
Jrw: LAXIYIZ FER, [ =ANT5 2 HES) 30 58

8. Storage and Transportation / & 5a%

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.

B T N A T O BROE B, TR, R IREE Y, Nt B YRR iR R T
8.1.2 The best capacity in storage is 30%-70% (voltage between 3.6-3.9V).
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S EAEAE IR 25 A 2 F Ay FL B h 30%-70% (FELHE 3.6-3.9V).
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.
R YU L 42 HE A RIS P 18 T8 A A7 SERAF TR, TR AR 2R 3 MHEAT 1 OB BEATBCE IR 2
70%Hi 5.
8.2 Transportation / &%
8.2.1 Do not mix the battery with other cargos.
AER Rt 5 E YR .
8.2.2 Do not immerse the battery in water or get it wet.
B RIR A K, B A R T .
8.2.3 Do not stake batteries over 7 layers and upside-down.
BB G 7 JE, BEE R E d T A
8.2.4 Do not transport the battery when the ambient temperature is higher than 65°C.
ANEAEPR BT 5T 65 °C IRz i it .

9. Use Attentions / FHEEREIN;

To ensure to use battery properly, please read the specifications carefully.
DNORAETERAE F i, A2 B 1 LR T
9.1 AT
9.1.1 Do not dispose of the battery in fire or expose to the heat.
ANEAE R E A K, B B AR A R AT
9.1.2 Do not connect battery in charger or equipment with reverse positive and negative terminals.
ANEAT M IE . SR SCRAE 7T i A s e b
9.1.3 Do not short circuit the battery
ANEAL B R K o
9.1.4 Do not make battery in physical shock or vibration.
AN bl B R B L
9.1.5 Do not disassemble battery.
AN FELL
9.1.6 Do not immerse battery in water or get it wet.
ANEAE IR N K A BRE f HRLiH 2  o
9.1.7 Do not use batteries mixed with other different type, model.
ANEAEAFERL S, ASFEEOCRIAN R A7) 7 B R TR A E — B
9.1.8 Keep battery away from children.
e )LE, AZib)LEET.
9.2 Charge / FRH:
9.2.1 Battery must be charged in appropriate charger.
R Yt 206 250 I3 6 P 7 FEL A T8 FEL
9.2.2 Do not use modified or damaged charger.
AN Al AR T B 5 R ) 5T LA
9.2.3 Do not use unqualified with the specified charger.
ANEAE AT G AR T ER I 78 L4
9.3 Discharge / f{Hi:
9.3.1 Do not discharge battery with surpassing current of specified.
ANEEAE PR LE AR T3 45 7 HO RS TR
9.3.2 Do not discharge battery when the ambient temperature is out of the specified.

ANELHE R ARG 548 R AR TR it Y L PR AT T
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9.3.3 Do not over discharge battery.
ANEEXS B AT I BE TR
9.4 Disposal /K3 & H:

Dispose of batteries appropriately according to local regulations different from other countries.

Fo AN [) |6 S50 P 7 eV A BRI U 3047 IR 5 5, S 3RS RR 37 r It
10. Warranty / & 5 AR1E

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 D AR BRI, AEA RS TSR E A B 2 AME T Fe it R A AN, AR RIA K THE.

11. Others/ E'BEI

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.
FELI R T A 227 i, E I SO AU T E BRSSP A A . B, PIRE SEUBERE IR, TR
W R, PRSP AER . AT, T2 AL S VR B A AR A, B R IR A AW, CRIE

YOH RENS I i b i R EAT AT 24D

12. Note / @A
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 H A S EARAS TS, N2 W IAT Ar 5 73 )£k 5% 72 A0 R I R85 0 B psi A AT
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