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Abstract: In general, the battery and the (electric) condenser are pictured as electrical energy storage devices.
Although there were lots of inventions and utilizations of morden conveniences according to enormous growth of
the science and technologies after the Industrial Revolution, a speed of technology development on these devices
being closely used in civilized human lives and many electric or electronic systems as a core component are relatively
slower to the other fields of technologies. Nevertheless, based on a remarkable progress of the material science and
technologies for the last ten years, a new type of electrical energy storage device so called as 'electrochemical capac-
itors' are being developed and used practically. The electrochemical capacitors exhibit their own characteristics of
much enhanced capacitance over the conventional condensers and also distinctively exhibit a longer life time and
higher power capability that the nickel hydrogen batteries and secondary batteries such as lithium ion and polymer
batteries does not show up so far. Hence, in this paper, it is intended to introduce a fundamental understanding and
updated technology trends on the electrochemical capacitors.
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i o poraram) AHEA T
Ceramic Capacitor 1.0 pF~2.2 uF ~1.5kV P EEEEE
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3407 A A oo T IR S
(Electro-physical Capacitors) Mica Capacitor 1.0 pF~10000 pF 100V~2.5kV AR A7 A
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A2"E FAT § de TH3 Yol I
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Table 3. 17| SHEHAA Al E 8] 7) %5 ook
15 EF BAANZE Z8Fok
High Energy Pulse Power Laser

Pulse Power 0.001z o3} System, Military/Medical
Equipment
Internal Combustion Engine
Bridge Power I & o) &} Starter Industrial Motor Starter,
Air-Bag/Actuator
. - EV/HEYV, Fuel-Cell System
2 B s s
Load Leveling T & olst Power Line Network
Standby Power 2 A7 Solar-Cell system, Memory

Protection
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F 2t 25 WA WS (bank) FEIR 2171548 AA
E7F Wol €84 7‘4“}01‘:]’. dE ¥ HYARNE o143 A
A B ERHAITY S 5V AFF o] BeEn e
AY 831719 A & AV HFF olAfo] AgHT) o}2d,
WA7E s} M7 RE] p5le) 7o) WAE slojHajs
AHFHEV: Hybrid Electric Vehicle)2] 7% 300-400 V FxE9)
AgE FrAS FAZE 2040kWe) YL d £ 9lt Zd_
7188k ATAE wA7y AR o218 HEV A}gke] 7
AR =R E B7Fse B#olF ouA] A4 (breaking energy
regeneration) 715& ZHAIEH a7 H o] Hu &7
M A&eHe] s NEZ oF 40%0)4Fe] ANy Gt
7F e Ao dEA AU

Al&E dge] = 8 Voltgo2 Aol sl oo
ARgSlokelE - AF7A ARSI e Aa ATAEIE o)
At stolEI = AHAHE UPS, Z‘i@'tﬂ 7], tid e
TEIE T & HYE 7Py FAE Bt 47 73&5}
g g o NS =d 5 Uk ?ﬂJH vl=e] A9, ole
g R BlolEAE 2EE AdAEE # F&J’} 1F24
€ SoE Adste oln] Abg-stw ok 1 vke] A7)sE A
A E-8-Fok= Table 401 EASHATE

271548 AhATE ] AANGTEE ARAHE R RS
Table 59 {AISHATE X719 8= 12V wrke] A4
H 2BFFol FEHE o|FAL UAY FFole 48 Vol Ul

= AR
FYgoz APE AL d&sty Jom 200652 AAAA

._4
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Table 4. A7) 318 AN A 68} $4 428 A4 ¥ of

A 104, Al 1&, 2007 41

Table 5. 7] 33 ASJ A ] 2] A A A A F2
AoF W= 2002 2003 2004 2005 2006

12V )3 378 412 476 693 1,006
12-48V 63 70 80 91 112
48V o] A 96 155 498 908 1,275
FA(NwHUSy) 536 637 1,054 1,692 2394

TR oF 249E¥ ARE dFskr o ey, 718k
AAE A71ee) A Al dEde ddRE B A3
& 7FsAdol Atk ol, 71E] A3 AR 224A] o
& =9 5499 wet A7le A8kt ASAIE T oA
& = 917 mEolnt.

6. WSE

o] ARAANZ WAL A7 AR S of
AR ALg 718k ASAE ) et 2o0E 2eks] 8
Ak, A SAEANAEE Agsie 2ol AeEA0] T} 1
F5ol @ae] WA BeAl ARslET gl Aoln.

olel, 712 W71IAA A% 717191 A 2R A
B Bashe AU RS agsd e 1EAEL
BASANE AR A71ee 89 AAF ATl A7 7)
SAIN ol & 8L A @ 4 Aok Tk A7z

Fof F 4 A A4
VCR 0.047~1F, 5.5V, 3 min~1 hr
Audio System 1 F, 5.5V, 4 days, Micro PD1704C28 chip, PD1709STC127 chip
714 Fok Video Camera 0.022 F, 5.5 V, 1 hour, 64KCMOS SRAM

Flash Camera
CATV

0.043~0.056 F, 5.5V, 1 hour
1 F, 5.5V, Micro 170886-023 chip, DSS IC (TV channel memory)

SRAM
Sequence Controllers
Computer Bridge Power

1 F, 5.5V, ~1 sec, 64KCMOS SRAM
1 F, 5.5V, 64 KCMOS SRAM, 256 CMOS SRAM, 1 Mega CMOS SRAM
0.01~1.5F, 5.5~11 V, 50~70 gr.10~25 cc, lap-top computer(UPS)

Actuator

Electric Power Steering

11V, solenoid valve
25~50F, 16 V, 1 yrs (fuel saving)

2} F L Engine Starting(ICE) 60 F, 16 V (Battery saving)
Electric Vehicle 100-200 F, 300 V (Hybrid EV load leveling)
Cappattery Capacitor + Battery, 65 F, 16 V (1/3 of Battery size)
10~200 F, 1~100 V, 1~5 kg, 0.1~10 Litter
Motor Starter Large cranking circuit for large ocean-going vessels, Dissel electric locomotives
2ol Amusement Park Ride 470V, 2.3 V, Rapid Charging System

UPS
Welding Machine

~300 VDC, ~10 F, High frequency
~20 VDC, ~1000 F, High current

Weapons System

Satellite Data Transmission

0.01~1.5 F, 5.5~11V, 50~75 gravitafinal accl.,
10~25 cc volume (in missile for after firing)

Solar Energy — Energy Storage — Pulse Power Supply System (under development)
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Taxi Meters

Solar Battery
Cellular Phone
Automotive
Medical/Food

High Power System

0.22 F, 5.5V, 12 hours

022F 55V, 1 hour

1-5 F, 5.5V, days

Ignition System, Air-bag Atuator, Catalitic Device Preheating
Defribillators, Sterilization

Pulse Power Laser System, Plasma Switching device
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