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1.  Scope EFREE

This specification describes the properties, testing methods and notice of the Radial-Type
Lithium ion capacitor (LIC 0613 3R8 C010) developed by KNSCHA ELECTRONICS
CO.,LIMITED.

A7 SRR SR AR E B T R PR A FIF A 51 26 A B 1 A AR A LIC 0613

3R8 CO10MPERE WA Ryt R s s k4T 1 i

2. Basis standard {KiIEFRE

% IEC 62813:2020 (Lithium ion capacitors for use in electric and electronic equipment. Test
methods for electrical characteristics)
IEC 62813:2020 ( HL/UNTHL 3802 FH B & 1 s 2 A A URFIE IR B8 575D
% 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 {HL-T- Vo H B € FEXUZ AR 4% --28 1 S0l I REE)
%  QC/T 741-2014 {Ultra-capacitor for electric vehicles)
QC/T 741-2014 (ZEHBHFHELR) ;
% IEC 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 (L3P 1 [ € XUZ LA #8552 B rd ) .

3. General Features /=gaif %1%
3.1 Features and Advantages R 53

< Low Self Discharge 1k H it #.

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

% Green and Environmental £t A3 {f

< Maintenance-Free 2"

3.2 Typical Applications B85 [ Ff $fig;

% With 3.67V Li-primary Battery: Water meter, Gas meter, Electric meter et al.
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3.67V— IR KR, AR BRSE
%+ GPS tracking, RF and Communication power supply
GPSEREF/RFFIIE HL I
s NB IOT/Pulse power supply
NBidE &/ ki 223 B
¢ Electric Tool/ETC/Quick Charge power
L5 T R/ETC K B R 78 FL I

¢ Power industry

HLATE

Empowering The World

4. Product identification F=&atriR EH

CLcL ucL
F 3.8V10F 3.8V10F

= "

A- S|de B-side Product legend
A TH B Ifii 7 it 451

5. Product inspection standards FEaaZEtaR <t

5.1 Product structure fEERA%EH

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.

AP NI R BAR, BT XU R B A S H B CIRER” B A e AR AT
P AR B BRSSO, LRV 7S T B e RS T, AR I ZE X 4
SPFEHEAT R, AR T e 1AL T i T o
Aluminum shell—Sealed core system to prevent electrolyte leakage.

Aoc—a B SRR, B IR RO R .

5|8 Lead

i Rubber plug

B4} Eectrode

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

% Aluminum shel |

providing a lithium source and a carbon anode.

HLAR— At BEDBERT AL, R SR LA IRE R B AR R BR SH B A4 ok o

FEl% Diaphragm
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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.

%% Jl— g 8 A b, Iy LB PR AR T R i . LA R A I T R T RE

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.
F14—CP £k, tBESaMNL, RARmIHEE, RIFNIrESIERMTELE, 2N GEE
[ M FRAL 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 FE— I SRR AR R A, AT RS T S AN AR, I BB NG, By ik R AR
B TRAMZE K -

5.2 Product size F=FaR~T:

- i - < (+)Positive lead terminal
Lz \

4D
I
|

/| [ !
/ g

[~ Safety vent = Sleeve £ (-)Negative lead terminal

Series ®D L L1 L2 ®d P HE
5 2R5 (mm) (mm) (mm) (mm) (mm) (mm) (2

LIC 0613 06+1.5

- + - + + <.
RS o0 | Mae | 13#15 255410 | 205410 | 0.620.1 | 25205 | <0.8

6. Product Technical Index FESRFIARIEFR

Series Merits Specifications Note
FFs R oiss &
1 Working Temperature -40°C~70°C

#
w
=i
P
e
=i
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AR E
Work Voltage
2 \ ‘ 2.5~3.8V
HEFE TAF & X ]
Min Voltage
3 _ 2.5V
A
Max charging voltage
4 L Sine s 42V
= 78 L L R
1C Test current
3 SR L e 3mA
1C I3 HEL 7
Rated capacity X X
. BIE 25 B (@25+2°C)
Tolerance 0%t 20%
. - o~+ 0
AN ZE
Equivalent capacit
7 1 o E,p Y 3.6mAh
SRR E
8 DER <1200mQ 3.8V@25+3°C, 10
S m . +3°C, 10msec
B R
ACR
9 . <800mQ 1kHz, 3.6V
A2V N BEL
Max Continuous
. . N 50mA
discharg ST
10 e current Pulse (1
. ulse (1sec
BRI 3.8V i EP) 500mA
HH, HEL YL '
Max charge current
1 o N 100mA
B K78 L LR
T IR
12 <2.0puA @25°C@72h
Leakage Current
Cycling performance
13 g ,g P N =10 3K
Va5 i
o400 L 13T
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Mass
14 " (g; <0.8
byt
s Optimum storage condition +10°C~50°C
B AT B 60%RH LA T

7. Technical Information TEEE4FY

e 7 P RE

Series Project Properties
Fr5 gE| PERE
Capacitance (-20°C): = 70% of initial measured value
HLZ(-20°C): = HI46 I AL 1 70%
High-low Internal resistance (-20°C): < 10 times the initial specified value
| temperature W BFH(-20°C): <HI4EHEE 1) 10 £5
properties Capacitance (+65°C): = 70% of initial measured value
e IR A HLZ(+65°C): MR IR 70%
Internal resistance (+65°C): <2 times the initial specified value
W BH(+65°C): <UL BN 2 fiF
High temperature ) o
) . Capacitance: = 70% of initial measured value
and high humility N N
: L7 =16l R AE K 70%
2 storage properties ) ) o )
iR e Internal resistance: <2 times the initial specified value
re {m 15 PR AT W \ . .
" PR < AIBEHLE (R 2 £
Charge/discharge Capacitance: = 70% of initial measured value
; cycling properties B2 ZHIaR I EAE R 70%
70 /T HL A A R Internal resistance: <4 times the initial specified value
P PR <P EE ) 4 15
) Capacitance: = 70% of initial measured value
Floating test at N N
. LA =R E(E R 70%
4 high temperature

Internal resistance: <4 times the initial specified value

PRH: < HIUEPUEME Y 4 1%

#
p=i
H
&
b=
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8. Electrochemical performance test B8 ¢ 514 GBI,

8.1 Testing Conditions Ji® 5

This specification followed the standard testing criteria: 1 atm, 25+3°C and a relative humidity
< 65%.
AT SRS AR HE IR AT AR, IR 2543°C, AHXHEE /N T 65%.

8.2 Testing Demands for Tools Jij & T AR

(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: %40 F JIS B 7503 / KS B 5206(F43 V), JIS B 7507 / KS B 5203-2(¥# 5 R JX)
JIS B 7502/ KS B 5205 / KS B 5202 (AMHT-43 ) BURE B 55 ZAH R U 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 10MQ.

BHPEER: Y024 MIIS C 1102 /KS C 13032 CHLENFRERA) FEAR R B 5
BRI, HAmA 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.

ERBRENZRABRR: LA H0.2419JIS C 1102 /KS C 1303-2 CHEFIFER1O
FEHATRI B S AR, Hodm A\ FE BB IS 10MQ.

8.3 Test for Capacitance &K

At 251+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°CHAAT T, AEMNAHT, Joks Hih FEE IR R 222.5V . R 77 il A1 CTE HL B B8
B UrJS B 78 H30min, 55454, LAICHIRE ™ Wil £ U #HE30s/5, FREE Bl
M2, B3O JE A B A 2

#
o
=i
P
o
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HE (V)
Voltage (V)

Ur

1 H30min

U,

t t, M Cs)
Time (s)

B2 FE i 1 7 TR I 2%
Fig2. Charge/Discharge curves for Sample

C=1 (tp—t)/(Ug—Uy)
NI The formula:

I—Discharge Current 1C(mA) [ R 1C(mA);

Ur—Voltage before test:UR=3.8(V) Ur— M B4 HL A :UR=3.8(V);

U;—Voltage after test:U=2.5(V) U — il & 25 R L - U2=2.5(V);
ti—Discharge time from U ti—A\ UR JF AR5 LI ]

t>—Timing from discharging to Uy; to— BRI AR B E A5 R B R U B [E](s);

8.4 Test for DCR B A Bz

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.

EER THEE THASERO A EZE3.8V, HEE 7 H30min, K4 R 2105 Ao
P LUME E IR BUE E2.5V, idKtet10msif KU, BE EdPIR3K, WRiE TR A5
FIIEA R E N A i RO AR ER A (DCR) .

DCR = (3.8-U)/1

#
N
=i
P
e
=i
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8.5 Test for ACR 3Z37 PR

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.

IR, KRk i 2 3.6VIHE K 7R H30minf5, fE1kHzZME T, KA MBS T
AT B

8.6 High-low temperature properties = {Ki5 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°CHAETN, #EhZIR (B3FENMR) TR BE3I-VE, BEEHRILERERE
TR (W B IR 3 7 -2043°C, 2543°C, 65+3°C)461E N, #E3.8VERLLAA I (1) [ I R i B
The BEJE, R i LI CTROR IR SR AE B0 il B2 26 A T AT B & I

8.7 High temperature and high humidity storage properties /=@ = e 17 g Fr 1%
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) .
HIAIE T, AP m LICHGL A R 3.6VIFEE e H b, JER I EE60+£3°C. 90£3%
RHFIZEAT TAE#1000h. #ZE R AN R ER, ISR (B3FRMIK) M (8552 P BHi0)
T30 i ) FAG SR

8.8 Charge/discharge cycling properties 7&/HUH fEEF 14 BN

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) .
HIRZAE T, LAOCHFUR AR TE - 23,7V, KRR L PLZ IR 3. 1VIEFA 100000
e, ZH (BIFEEM) M (855U A BB BRI & I s AL ek

#
o0
=i
P
o



KNSCHA | [ &RlEBEBFRIRERAT

KNSCHA ELECTRONICS CO., LIMITED

Empowering The World

8.9 The floating test properties at high temperature =@ 7 7t 14 86

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. 3
EERHEARRANEZEZEE, S (8.3 FEIHA) M (8.5 AZWH A ML) ZRIT B

FEPEI A

9. Safety Test Z4 iz

Series
55

Test Item
kT H

Test Method
RS WP

Criteria

i b 1

Drop Test
TRLSIREN

A fully charged cell drop onto the cement floor
from 1.5m height t in a vertical direction, then
observed for 1h.

FELES AN 1.5m0 B B2 DA AE BAORAT: 1) O 1) kv 22
AKPEHIE, SELRJSTHCE 1h Ja TN A .

No explosion, no fire

ARIE. AN K

Crush Test
B

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.

LSRN R 720 N e LA T 7 9 S 1 1 D T
WU L B SEA R 73 5% T, 5% I i 5 H e
fiili, SZWIE IO )& 13+1KN 517 1k

No explosion, no fire

ARIE. 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

No explosion, no fire

ARIE. AN K

#
©
=
P2
=
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min and observed 1h.

W RO TCAE FL AR T R AR o B, R A
5°C+3°C/min HIH AR =R T2 130°CE3° C
FARHF 30min, WEE 1h.

The cell was immersed in 3.5%Nacl solution

Sea Water ] ) o
) (mass fraction, simulated seawater composition )
Immersion No explosion, no fire
4 T at normal temperature) for 2h. B Adek
est SEEKE S N
K F HS S8 AR N 3.5%Nacl IR (& 4040
i‘ A 1) Ay N N N, >;
FEAULH IR N K ) i E 2h.
] ] ] ) No explosion, no
Over-dischar | Constant discharge with 1C current for 90min ,
fire, no leakage
5 ge Test then observed for 1h. T Rk T
NEVE . DKL A
g | BL1C HE RS 90min, EE 1h. AR
il
Stop charging after charging with constant 1C
current until reaching 1.5 times of the charging
Over-charge | termination voltage stipulated by the enterprise )
T hareine g hing 1.5h No explosion, no fire
6 est or charging time reaching 1.5h.
\ S RERIE. ek
Il DA 1C HLJTE I 78 F Ak B Al HIE ) e F &
IEHRH 1.5 £, Bz B (a2 1.5h Ja {51k
FEHL.
Short-circuit the standard charged cell by
connecting positive and negative terminal by
less
Short-circuit ) ) )
T 5 mQ wire, until the cell case temperature has No explosion, no fire
7 est
o returned to be 20% less then peak temperature. AENE. A2k
JREL B N 35

R R IE TR, SRR S HL P <5mQ,
21 LR B R PR B FE VB R 2 20%, £ 3R sK

5.

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%

S0C).

10 50 3k 13 7
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HE S N ARIEAE 3.3V £ 3.65V(60~90%SOC)VE [l N #5128

11.Packaging BE#K{E2

Labed

=D ET D e | uanany
DD ETR T D o i N——
=S ST T T /'i
ST T S B BT : |
T TS T T _ 3!
T T R o P~
(S0 | St Shinl =] = sl o
| S [ s S ST e )
S T TS P T
| S sl N emdingh | sl w= il " A o . '1_1;1»-15&!_!
Numbers # &= (1Y) ~
Series " D 5 Size ]~ Mass H &
ra istrict 0X
72 £ 5 ‘ (W x L x H, mm) (Kg)
o W&/ X AN FE
LIC 0613 3R8
010 50 600 2400 580 x 345 x 260 3.0

12. Precautions ;¥ &= IR

12.1 During Operation {EFTE

®,

**  Working temperature of LIC should not exceed the upper and lower limits of the rated
temperature.
P 1 R A TR A BB T A i PR BT R
%+ LIC should be used at rated voltage.
PR T AR N AEAIUE 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.
AR FERT AL 1 AR RS o HA R, T I B AR
¢+ No direct contacting with water, oil, acid or alkaline.
PR T HASE ) B il R

+* No crushing, nail penetrating or disassembling LIC.

#
p=i
H
o
b=
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TEZIBE I TR B R T F A

¢+ No discarding. Dispose LIC based on the State Environmental-protection Standard.
B EEFEE TRA S, RN TR E IR EEAT AP

¢ 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.

AP R BEHT C A —E R, (A R 208 I SO o T, 8 L A R

DU RITR o
Short Circuit during Testing Short Circuit during connecting
PR B R A A B

WEHRAEER

A R SN
190 bk

Radial connecting during the storage or

moving processes

7 i EAE R S B R

Short circuit

RAGE

12.2 fi&7F Storage

0,

¢ 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.

12 0L

H 13|
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PR T A A AL T AR R N85% UL _EBE A w URRIIZ T, AR T 5l £ S5
R 5 32 KB vh, U T A AR TS

» For Long-term storage, place LIC in a well-ventilated condition at 10 to 55°C, with a relative

D3

humidity below 60%. Forbidden to sun directly.
BT R AR T KA, TBTEIRE10~55°C, AHMHRE60%LA N, I8 R4 13 A7
JB AR .

12.3 Shipment &

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

BT RAL 60~90% 8 HUIRZS, I T~ HUFAE EHAE, 183& 2% 7 I i) HEL O 0V 58 IR AIE
60~90% it FEL B o IS LRI A R ZIIRSN . k. H R

P

13 T 13 7T
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