KNSCHA | ["FREBSEFNRAERAT

Empowering The World KNSCHA ELECTRONICS CO., LIMITED

AR AN

Specification For Approval

BERA:

(Customer Name)
PR HETFEABE

(Product Name) Lithium-ion supercapacitor

BEFHS:
(Customer part number)
HEEHS:
(KNSCHA number)
BISiltaE:

LIC1013N3R8C030

LIC 40F/3.8V 10¥13mm
(Specifications)

HH):
2025.12.15
DATE
# & &P AN
Manufacture CUSTOMER APPROVED
ST % % B A 2z 7
APPROVED CHECKED DESIGNED

I FREERBFRIREIRAE)
KNSCHA ELECTRONICS CO.,LIMITED.

liehit: EREFEHFRVRECERERHREA2-A3
Buildings A2-A3, Huijin Zhantuo Science and Technology Park,

Dongkeng Town, Dongguan City, Guangdong Province

FBIETEL:0769-83698067 81035570 {&EFAX:0769-83861559
BBFfEEmail: sales@knscha.com ERJWebsite:http://www.knscha.com




KNSCHA | I RREEEFRIGERAD

Empowering The World KNSCHA ELECTRON'CS CO., LlM'TED

1. Scope EASEE]

This specification describes the properties, testing methods and notice of the Radial-Type
Lithium ion capacitor (LIC 1013 3R8 C040)

A= TR Tkt 5] LR A B T LA AR PR LIC 1013 3R8 CO40fIMERE . MR 7732 J i =
AT T Y.

2. Basis standard {KIBHRE

% IEC 62813:2020 {Lithium ion capacitors for use in electric and electronic equipment. Test
methods for electrical characteristics)
IEC 62813:2020 R A L - T 46 I AR 28 1 A 28 8 i A URF IR IR I T V%)

% 1EC 62931-1:2015 {Fixed electric double-layer capacitors for use in electronic equipment —
Part 1: Sectional specification - Electric double layer capacitors for power application)
IEC 62931-1:2015 (HL7-B% FI [ DE HXUZ B &5 1 #Rr il )

% QC/T 741-2014 {Ultra-capacitor for electric vehicles)
QC/T 7412014 (I HAERR) ;

% 1EC 62931-2:2006 (Fixed electric double-layer capacitors for use in electronic equipment —

Part 2: Sectional specification-Electric double-layer capacitors for power application )
IEC 62931-2:2006 HLT- B2 FI [ E HOXWUZ LA d5--28 2 #rlIE) o

3. General Features F=aniB B4
3.1 Features and Advantages ¥R 53

< Low Self Discharge 1% H it Hf,

% High Capacitance(Near 10 time of EDLC) =4 & ([F{AFEDLC10£%)
% High operating Voltage(3.8V) & LAF HJE(3.8V)

< Green and Environmental £t 3R

< Maintenance-Free 4t

3.2 Typical Applications 828 7 F $uis)

% With 3.67V Li-primary Battery: Water meter, Gas meter, Electric meter et al.
3,67V K. AR, RS

¢+ GPS tracking, RF and Communication power supply
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GPSHERER/RFFIIE A HL I

% NB IOT/Pulse power supply
NBIE &/ K D2 B

¢ Electric Tool/ETC/Quick Charge power
L5 T R/ETC K B R 78 FL UK

% Power industry

HLATI

4. Product identification = &atriR EH

LICL BTLICL BT LICL
V40F 3.8V40F 3.8V40F
rstcap Burstcap Burstcap

A

= Seusee <9,

A-side B-side Product legend
A TH B Il 77 i B 451

5. Product inspection standards FEaaZEtaR <t
5.1 Product structure fFEasiis

This product is a radial cell with the parallel of electric double-layer capacitor + lithium ion
battery. It consists of two electrodes, an insulation separator and electrolyte filled in the cell.
Rubber stoppers are used to seal the aluminum case, with two radials located on the top.

AT Y G Y BAR, BT R JE AR SRR I A ORI B R i e AR A
PN T P B A R T LAV S T e N s T, ARSI ZE X 4
SPFEHEAT R, AR 51 e 1AL T i T o
Aluminum shell—Sealed core system to prevent electrolyte leakage.

pre—wE GRS, PR RO R .

5|4 Lead

fZ% Rubber plug

Bl Eectrode

Eectrode—Key material for energy storage, consisting of a cathode

4% Aluminum shell

providing a lithium source and a carbon anode.

HLAR— At BE SR AL, b SR (LA IRT R B AR MR SH B A4 ok o

B@i% Diaphragm

Diaphragm—Isolates positive and negative poles, preventing short circuit caused by contact

between two poles. The diaphragm has the function of allowing the passage of electrolyte ions.

8% JE— o I bR, 7 o PR R A T R B o A REASE R AR T Tl RE



KNSCHA | I RREEEFRIGERAD

Empowering The World KNSCHA ELECTRONICS CO., LIMITED

Lead—CP wire, also known as tinned copper clad steel wire, has high conductivity, good bending

performance, and weldability, - a and is a bridge for internal energy transmission to the outside.
G126—CP £, BB, RA e SRR, RFMITSTERMIEE, 2N R
[ M RAL B I 2

Rubber plug—Made of elastomer material, which prevents short-circuiting between the terminals
and the housing, and has a sealing and insulating effect, preventing the electrolyte from leaking out
and evaporating.

I E— I SRR AR R A, AT RS T S AN AR, I BB A, By ik R AR
B TRAMZE K o

5.2 Product size F=gaR~T:

(+)Pesitive lead terminal

L2

@D
Tomy
—
| 1

@d

(—Negative lead terminal

Series ®D L L1 L2 @d P Weight
5 &5 (mm) (mm) (mm) (mm) (mm) (mm) | HH(g)

LIC 1013 10+1.5 13.5+1.
3R8 C040 Max 5

28.5+1.0 | 23.0+1.0 | ©0.6+0.1 | 5.0+0.5 <2.0

6. Product Technical Index FESRFIARIEER

Series Merits Specifications Note
FF5 Rtk A% w1
Working Temperature
1 . -40°C~70°C
AR
Work Voltage
2 - X 2.5~3.8V
A A R X
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Min Voltage
3 4 2.5V
KR
Max charging voltage
4 E+gg s 42V
B = 78 FLHL
1C Test current
S R 15mA
1C Mk HL v
Rated capacity X ‘
B e i 40F LX) 3.8-2.5V
. BE 2 B (@25+3°C)
Tolerance L0%t30%
-10%~+30%
LR N2
Equivalent capacit
7 a kALHﬁj Y 14.5mAh
LR E
8 DCR <400m Q 3.8V@25+3°C, 10
=<400m . +3°C, 10msec
HimW
ACR
9 . <175mQ 1kHz, 3.6V
A2 N FE
Max Continuous
. . N 150mA
discharg ST
10 e current Pulse (1s¢c)
. ulse (1sec
KT 3.8V B 3.0A
FH HL YL '
Max charge current
11 . . 300mA
BN 78 HE LR
R LY
12 <3.0nA @25°C@72h
Leakage Current
Cycling performance
13 g FP N =10 5K
I 751
Mass
14 4H(2 <2.0
PR B A
Optimum storage condition +10°C~50°C

15

AR IS 60%RH B DL
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7. Technical Information T48E4FE

Series Project Properties
s gE| PERE
Capacitance (-20°C): = 70% of initial measured value
HLZ(-20°C): = W46 EAE 1 70%
High-low Internal resistance (-20°C): <10 times the initial specified value
| temperature WEH(-20°C): ¥ EEr 10 %
properties Capacitance (+65°C): = 70% of initial measured value
e IR AR HLZ(+65°C): = HIUG RN 70%
Internal resistance (+65°C): <2 times the initial specified value
N BH(+65°C): <HIEEREE I 2 i
High temperature Capacitance: = 70% of initial measured value
) and high humility HLZS: =W EAE R 70%
storage properties Internal resistance: <2 times the initial specified value
et i e A i T PWFH: <#UEIEMER] 2 1%
) Capacitance: = 70% of initial measured value
Charge/discharge . N
, , L7 =Wl ElE R 70%
3 cycling properties ‘ ‘ o ‘
54 L R Internal resistance: <4 times the initial specified value
N \—Jﬂ . . o
WL <TG HUEME ) 4 1%
Eloat hioh Capacitance: = 70% of initial measured value
oating test at hig N e
LA =Rl EAE R 70%
4 temperature ) ) o )
NN e Internal resistance: <4 times the initial specified value
fe L V7 70 12 N -
WFH: <#UEIEMER] 4 1%

8. Electrochemical performance test B 4L 314 GBI

8.1 Testing Conditions JIiX &

This specification followed the standard testing criteria: 1 atm, 25+3°C and a relative humidity
< 65%.

AP SRR PR HEMR Ay ARERSE T, IREE 2543°C, XN T 65%.
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8.2 Testing Demands for Tools & T BER

(1) Size: Need to use JIS B 7503 / KS B 5206 (Micrometer), JIS B 7507 / KS B 5203-2(Vernier
caliper) JIS B 7502 / KS B 5205 / KS B 5202(External micrometer) or other same precision
grade devices.

R~t: ZifERA JIS B 7503 / KS B 5206(T43 /1), JIS B 7507 / KS B 5203-2(Jitbx V)
JIS B 7502/ KS B 5205 / KS B 5202 (AMHT-43 ) BURE B 55 ZAH R A R

(2) DC Voltmeter: Need to use 0.2 grade type JIS C 1102 / KS C 1303-2(Electric Indicator) or
much high precision devices, its internal resistance should over I0MQ.

B EER: LU H0.24 IS C 1102 /KS C 1303-2 CHHBIHR/RAO FEAR RIS HE &
SRR, HAmA R BT 10MQ.

(3) DC Ammeter and AC Voltmeter: Need to use 0.2 grade type JISC 1102 /KS C
1303-2(Electric Indicator) or much high precision devices.

EHRBRBNZRBIRE: LAEH0.2ZHIIS C 1102 /KS C 13032 CHENFRRLO
FEHATRI B S AR, Hodm A FL BB IS 10MQ.

8.3 Test for Capacitance B EMiX

At 25+3°C, discharge the battery with a constant current I to 2.5V before testing. Charge the
product at 1C to the set voltage of UR, Constant voltage charging for 30 min and cut off the current.
Then, discharge the product at 1C to 2.5V. After standing for 30 seconds, repeat the above process
again, and take the capacity value after the third discharge as the capacity value of the product.

FE25+3°CHATT, AEMNAHT, Joks lith FEE IR R 222.5V . R 77 il A1 CTE HL B B8
B Ur B 78 H30min, 5454, LAICHIRHE ™ Wil £ U #HE30s/5, FREE b
R, B3R TE e ) A BB 9 i ) A

BIE (V)

Voltage (V)
Ug

1 J1:30min

Ui

t t, IfiE] (s)
Time (s)

Figl. Charge/Discharge curves for Sample
P Bl B 78 TR A 2R
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C=1 (tz—1t)/(Ugr—Uy)
The formula: 23 H:

[—Discharge Current 1C(mA) [T HG 1C(mA);

Ur—Voltage before test:UR=3.8(V) Ur—ill 446 H1 £ :UR=3.8(V);

U—Voltage after test:U=2.5(V) Ur— & 45 7R L R U2=2.5(V);
ti—Discharge time from Ug ti—A\ UR T 46 55 HE B[]

t>—Timing from discharging to Uy; t— IR IR B E L R B E U BINFE(s);

8.4 Direct current Resistance Test (DCR) EL 7t A BEM)K

Charge the Li-ion capacitor at constant current (I) at room temperature to 3.8 V. Charge at
3.8V constant voltage for 30 minutes, and record the end moment as to. Discharge the capacitor
again at constant current (I) to 2.5 V, and record the voltage U at to+10 ms. Repeat the above steps 3
times, and calculate the DC internal resistance of the 3rd cycle as the DC internal resistance of the
Li-ion supercapacitor according to the following formula.

TEER TS T HEARERO AT EERILY, JIEE 7 H30min, B85 H %105 Nto.
FFLMEE -m(DILFE 2.5V, idsKtet10msi U, BEE BB ER3R, R TR A5
3B H ELi N B v TR R A A B A B (DCR) -

DCR = (3.8-U)/1

8.5 Alternating current Resistance Test (ACR)3Z 3t PIFR MR

Charge the cell to 3.6V and keep this voltage for 30min, then using the AC Internal resistance
to test its AC Resistance at 1kHz.

W T, ¥R E3.6VIFIEEFS E30minG, 7E1kHzZ& MR, KRB TGEAT
AZUE A B o

8.6 High-low temperature properties = {KiE 14 86Nz

Based on the (8.3 Test for Capacitance) charging the cell to 3.8V at 25+3°C, and move the
cell to a fixed temperature (-20+£3°C,25+3°C,65+3°C), meantime charge the cell by constant voltage
for 1h. After this, the cell’s capacitance was tested At a current value of 1C.

25+3°CHAT TN, B SE BI3FEMX) T E3-8VE, BREEMILERE 2 WE
T (W IR 20 ) N-2043°C,  25+3°C, 65+3°C)45MH R, 1E3.8VEFEFR K ) [A] I K % b il &
The BEJE, R i AT CTROE IR SR AE B0 il B2 26 A T AT B &
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8.7 High temperature and high humidity storage properties Sim 5 17 a1

At a current value of 1C, and the charge 1h at constant voltage condition at room temperature.
After this, put the cell to 60+3°C. 90+3% RH conditions to storage 1000h. Finally, cooling the cell
at room temperature and check its electrochemical properties by 8.3 Test for Capacitance) and

8.5 Test for AC Resistance) .

HIRAME N, R LICHRR T E3 6VIFHEIEFE AL, R L BEE60£3°C 90+3%
RHFZEAF FAF#1000h. KA M ZEEIR, IS (83FEIMIK) A (8.552 It A BE MY
T35 DR it B AL SR

8.8 Charge/discharge cycling properties 7&/H{E fEE 14 &z

At a current value of 10C, charge the cell to 3.7V at room temperature, and the discharge it to
3.1V at the same current. Once cycling 100000times, re-checking its electrochemical properties by
(8.3 Test for Capacitance) and (8.5 Test for AC Resistance) .
WA T, PLI0CH TR SBAR 7 L 23,7V, BEE K L LIZ U H 2£3.1VAEFF 100000
e, ZM (BI3FEME) A (853U N FHIN Y EERK & H ik Rk

8.9 The floating test properties at high temperature Simi% 7t 14 &M

At a current value of 10C, charge the cell to 3.8V at 65+£3°C, and kept the cell at this condition
for 1000h. After this, cooling the cell to room temperature and testing its electrochemical properties
by (8.3 Test for Capacitance) and (8.5 Test for AC Resistance) .

R i BT 65+3°CH M T LAIOCHLUE RS AR TS L E3.8V, JR{EIZAMF MK 1000h.
EERHEARRANEZZEE, S (8.3 FEIHA) M (8.5 AZWH A MG ZRIT Bk
USRERIIN7W

9. Safety Test 2R

Series Test Item Test Method Criteria
F5 I 5 R WaRES K6 36 A v

A fully charged cell drop onto the cement floor

from 1.5m height t in a vertical direction, then )
Drop Test No explosion, no fire
1 P observed for 1h. HE. Tk
T . o . SEVE. ANk
HLES AN 1.5m 1) s B DA IE SRR B 7 1 ik 7 22

AKYEHL, SLI)A A 1h JE T AN A .
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Crush Test
¢

A cell is to be crushed between two flat surfaces.
The force for the crushing is to be applied by a
hydraulic ram or similar force mechanism. The
flat surfaces are to be brought in contact with the
cells and the crushing is to be continued until an
applied force of 13+1 KN is reached. Once the
maximum force has been obtained is to be
released.

ST 710 A =191 7 11 1 L6 PR
YA N VY= 7 N 7 O AN RS S 2
fih, WIS 5 13£1KN JE{FIE.

No explosion, no fire

ABRIE. AN K

Heating Test
It

A cell is to be heated in a gravity convection or
circulating air oven. The temperature of the oven
is to be raised at a rate of 5°C+3°C per minute to
a temperature of 130°C+£3°C and remain for 30
min and observed 1h.

K R SO TR H A B X MR A R A IR R A
5°C+3°C/min FE AR H IR TT 2 130°C+3°C JF
{85 30min, W% 1h.

No explosion, no fire

ABRIE. AN K

Sea Water
Immersion

Test
KR

The cell was immersed in 3.5%Nacl solution
(mass fraction, simulated seawater composition
at normal temperature) for 2h.

W T AR 3.5%Nacl Il (L& 55,
BRI N BYHEEK %) T E 2h.

No explosion, no fire

ABRIE. AN K

Over-dischar

5 ge Test
o)

Constant discharge with 1C current for 90min ,

then observed for 1h.
PL1C H L fEHCHE 90min, ML 1h,

No explosion, no
fire, no leakage
AEEE AR KL A
R

Over-charge
6 Test
o 7o H

Stop charging after charging with constant 1C
current until reaching 1.5 times of the charging
termination voltage stipulated by the enterprise
or charging time reaching 1.5h.

P 1C H IR IE AL 70 F 28 0k B A B E O 78 L 2%
IEHERY 1.5 4%, sl s (s 2 1.5h J5 151k

No explosion, no fire

ARIE. AKX
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FEHL

Short-circuit the standard charged cell by
connecting positive and negative terminal by less

Short-circuit | 5 mQ wire, until the cell case temperature has )
No explosion, no fire

ARIE. AN K

7 Test returned to be 20% less then peak temperature.
FLEE | RS IR, AL S H P <5mQ,
24 HLE R BE T R B LU IR 20%, 45 RS

%o

10.Satus of the Cell as of Ex-factory HiS>H [ IRAS

The battery cell should ensure transportation within the range of 3.3V to 3.65V (60-90%
SOC).
HE O W ARAELE 3.3V E3.65V(60~90%SOC) Tt [l N #5iz .

11.Packaging BK{E2

Packaging as shown below B2 TEHEESFR

:
]

L£-_I LE \\'- niner B0

LT
R

(Cartoen|

Numbers &= (")
Series Size R~} Weight
Tra District Box
712 25 S o (W x L x H, mm) B (kg)
Bl | WE/TX VA E!

LIC 1013 3R8

50 700 2800 590 x 345 x 355 7.0
C040
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12. Precautions ;¥ & IR

12.1 During Operation {EF B

% Working temperature of LIC should not exceed the upper and lower limits of the rated

temperature.
P 1 R A A TR P A BB I A i P PR B R
%+ LIC should be used at rated voltage.
PR T AR N AERIUE U X TE) R A
% Check the polarity of LIC before power on. No reverse connecting.
R T RS Z ATE mRAR I, b &%
% Keep LIC away from heat. The temperature has a big influence on the working life of LIC.
HRFIAEEIR B 7 A AR i BOA B, T A
+* No direct contacting with water, oil, acid or alkaline.
PR T HASE 2 B, il R
¢ No crushing, nail penetrating or disassembling LIC.
T2 BT R B AR T LA AR
¢ No discarding. Dispose LIC based on the State Environmental-protection Standard.
HEEFHEE THA S, BRI RYE E R AR e AT A P
¢+ The cell embraced constant voltage before shipment, therefore, the short circuit should be
extremely forbidden. Familiar short circuit is shown in the following table 4.

A7 R BCRT QR — R AR, R DI 208 A8 Db S TR, R DL e R 1
SIS

Short Circuit during Testing Short Circuit during connecting

MEFRER R 7 i SR P R A

T

Radial connecting during the storage or Short circuit
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12.2 fi7E Storage

¢ No storage in a condition with a relative humidity exceeding 85% or with toxic gases. It is easy
to cause the damage and corrosion of the terminals and case, resulting in disconnection.
PR TR A AN T AL T AR IR 85 % UL L sl E A A F KR P, A IR S 51 2 K 5e
TR 5 3 S, B T A AR TR

% For Long-term storage, place LIC in a well-ventilated condition at 10 to 55°C, with a relative
humidity below 60%. Forbidden to sun directly.
T HRSRE RIS, EEIREE10~55°C, AHXHERE60% LT, 8 XK 4T 137 T A7
JB AR

12.3 Shipment =

The capacity of delivery cell is approximately at 60~90% of charging. It is not specified more
than60~90% capacityremain at customer, because of self-discharge. During transportation, keep the
cell from acutely vibration, impacting, solarization, drenching.

HBTHAE 60~90% 78 HUIRES,  H T HUEAE B, 183A 2% ) I i) L O ok s IR AIE
860~90%fif i & o & RN B iR R ZUIRAD . bk E IR 4K
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