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Electric Double Layer Capacitor for Automotive Applications
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Abstract

For environmental protection, electricity is considered to be an efficient energy to use for cars. Devices which can use electrical energy
efficiently are becoming important. Electric double layer capacitors are ideal devices for short-time large-electrical-power assist use.
However, the performance of products using conventional technology was insufficient. We analyze the behavior of the capacitor
when applying a large electrical power load, and found that the reduction in resistance is the most important. We investigated various
technologies (electrolytic, activated carbon, cell construction, etc.) and were able to make an electric double layer capacitor with low
resistance (resistance was reduced by 50 % compared to previous products).
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Fig. 1 Principle of electric double layer capacitor

32 JO00ODOOO0OOOOOODOOOODO
oobo0ooooboobooobobooobobooobooo
gobooobooboooboobooboboobobooboolIr

OimooorROODOO0OOOoOOOOOOOOOOOOO

goboobooobobooobobobobooboboo
goboooooo
gobooooboboooobbooooboooobobo
goooooooobooboooooboog oovooFd
goosmQOiIOOOOOOOODOOOOOOOO OO
1000 FOOO1L7smQOO00OO00O0ODOO0OO0O0O25
voOooolsvOoooseowOOooooooDoDoOoDO
go00o0oooooO0ooo0o02000000020000
gbobooob20bo0ooboobooooboooboobo
gooooooooboooogooooobooooboooboo
gobooboooboboooboboboobooboboo
goboooooooooboooooooboooon
gboobooboooboboooboobobooobo
000000000000000001IFROOODOOO0
gboobooboobooboboboobooboboboo
020000000000000000O00000DDOO
gboobooboobooboboboobooboboboo
oobO0oo0ooobooooboooboooboobooobboooDo
gboobooboobooboboboobooboboboo

0o [A]

100

50

0 i L L
0 1 2 3 4 5

goooooooo

25

M= e

—
2 e

—
1000 FO 1.75 mQ S

b 700 FO 0.5 mQ
—

oo v

15

1 I I L L
0 1 2 3 4 5

goooooooo
020 0OO00O000O00OO00O00O0O00000000000

Fig. 2 Influence of resistance and capacitance on assist performance at
constant power discharge
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Fig. 3 Cell structure and contribution of resistance
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Fig. 4 Wound element constructions
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Fig. 5 Development target of resistance
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Fig. 6 Pore structure of activated carbon
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Fig. 7 Temperature characteristics of resistant improved cell®
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