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High Reliability Cylindrical Lithium lon Capacitor
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We have developed a cylindrical lithium-ion capacitor consisting of a
positive electrode using activated carbon, the same as that for electrical
double layer capacitors (EDLC), and the negative electrode using carbon
material, the same as used for lithium-ion batteries. The lithium-ion
capacitor shows about 4 times as high energy density as that of a
conventional EDLC. The capacity loss under float charging was one order
lower than that of a conventional EDLC. It showed slight degradation after
storage under fully charged at 95 degrees C for 1000 h, which implies good
durability under severe conditions. No explosion and no ignition were
observed even in over-charge testing. We will soon launch this product into

the market of industrial power supplies.
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Table 1 Methods of security test.
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Table 2 Specification of the cells [ gz = 270~330 g 2759
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T [ TTTIIIT T [ [TTIT

T
|

T
l RIEREE 1 25C | ’ Fqg;]__ c nggfvt%’; Tk,
EEHT38VET
=10 T i.l*l
= e
=
8
i
FERRE
;{ff IZLE—BE A
N B H Mk
N FEARE
H IXIVX—HE
w4 #o5¢5
£ i Eell|
1}\9\ 2 TTT -Ci)— = )g
timﬂmﬁ (1.2f%) DEDLC
15VICHER, EEHNT2E5VETRE
O T T TTTTIT T T T TTT1T
10 100 1000 10000

RESHEE (W/L)

6 RESNBEERSAEIXILF-—REOERK
Fig.6 Energy density vs. input power density.

2R o VDR

22mQThH b, MR AES5 EE6 IR T, M55
M EILCAPO U ) %12 5513 2 WU W g = L ¥
—FEEIZ10Wh/L L ) k% <, 1ZIR[AKROEDLCO# 4
BChHb, 72, 2700W/LOEEENHEIZB VT,
6.5Wh/L & [f] U 7)) % B CllE L 7.EDLCO# 7 5D
T AL F—FEE IR o

M6 IXFLBAREL AN F—BEDILETH 5%, MG
MILCAPI3 (RS /) 8/ TIAEDLCOR) 4 ff5, BAER
)% CIREDLCORY 5 HEO R T AV F —HE & 7R

KIZ, WEPB L OFERIAEE £ DCRO B % HH~<72,

%%%l7 IRT . TS, FLETDHHETHDCRIE
JIFEL L, 3VEBIZEEIKVIZERE A>T

bo S TikR72X 912, LCAPIE, 3VU EOFLHET
EFE A A4 AIEBICWEAE L, 3 VLR TIELiA 4 » 2%
WiAEST Do BEAF >~ &) BLiA & ¥ DT DB EDO RN
BL S EEDA F VO PEDPRE W O THFLAE OIS
NEL, 3V TODCRYHWEEZ 5b,

%8B, BELEMWODCRIY/NS W L2, BRENZ K
BHOWEIIL LAV, 72, KENTEET 54,
FEEEMC > THRIENEL 25 LMK TT5 2 L
P, BAEFBICAWZTNAZATHALEEZ 5o
3.3 FoHRER
331 70— rRERER, U1 7 FTEHERAR

EDLCXLCAPIE, ®flits TH 2 Z L SBRL T, &
B E R )V ZTWEFIRE LBEVWT NS A THL, TD

5
MEFIETEFRAEEIC
2BERIREFR,10ATHE
%7137 E%47V\,DCREAIE
4+
g
= FERNDDCR
o
o
a 3l MERDODCR
P | | |
1.8 24 3.0 3.6 4.2

MERUVFEEFREEE (V)

7 BH LU FRERIAEE EDCROKR
Fig.7 DCR vs. initial discharge voltage and charge voltage.



Shin-Kobe Technical Report No.20 (2010-2)

2O EFRGPEREN S, LCAPOM RS IZEIREAT
HHEZENZNEEZLNDLD, BiTiLDOLCAPD F
 EBIAIE T B ICIX104E 12D M ARBZ2ET 5D T,
EiROFF ik EBAE R D BiRTBOFGEHEET S 2 L
L7,

JU— FEERPTBET A 7V TOREFEMRT PLHE
P bESE, EmMOMILEEOZLCEMP ONA v 5
OIS & EBIPLO N, FUm e X 5Pk
A7 EffA GBRDER LEMTH 5, —TF, —ikIZ12
FHIDSHHATE 2 2 &A%, BEPLTERZD1/2
Fehxl, ARSIy #IZT 5 L EMBER AT
%o €IT, @MimIZBITHMERESLDCROZALE, 7
0 — MR E 2 TRER D128 x @i L TE
L7, RO X8 EE 9 II/RT,

M8 BLUKY9 TIE, MEAEDZILLDCROZEALD
1RFETOy PTRLAEENTBY, ZTOFFETELTRE
EHIMT L 72 7B, EDLCKHLAT60TC D 7 10— b FE R

\

25T (4H4&)

JA— FREEE 3.8V

i<
@
[—6 -
@ o
= 60C
_8 — .
60, 25V T

78—~ F%E L #EDLC

—10 Il Il Il
0 20 40 60 80

B (h12)

M8 ERTIO— FREHOHERELE(LE (3.8, 12F 7T
Ay b)
Fig.8 Variation of DCR during float charge at rated voltage (3.8V, square
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Table 3 The time of float charge and the number of charge/discharge cycles needed for the decrease of discharge capacity and the increase of DCR (25°C,

estimated value).
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Table 4 Summary of safety test.
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Table 5 Performance change of the cells after over charge test and over discharge test.
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