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Fabrication and charaterization of RuQ, based thin film supercapacitor
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Abstract

All solid-state thin film supercapacitor(TFSC) based on RuQ; electrode was fabricated. Ruthenjum
oxide(RuO») thin film was deposited on Pt/Ti/Si subsrate by d.c. magnetron sputtering. LiPON(lithium
phosphorus oxynitride) thin film were deposited by r.f. reactive sputtering. X-ray diffraction patterns of
RuQO: and LiPON films revealed that crystal structures of both films were amorphous. To decrease
resistivity of RuO: thin film, RuO:2 thin film was deposited with H2O vapor. In order to decide the
maximum ionic conductivity, the LiPON films were prepared by various sputtering condition. The
maximum lonic conductivity was 9.5X10 S/em. A charge-discharge measurements showed the capacity
of 3%10-2 F/em*-im for the as-fabricated TFSC. The discharging efficiency was decreased after 500

cycles by 40 %.
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FHAMNHAIE = Ru02(0.3 £ m)/LIPON(L.3 ¢
m)/Ru0:(0.3 # m)/Pt(0.2 « m)/TiOs/Si(substrate) 2]
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Fig.1 XRD of the as-deposited RuO; film
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a) Plane view SEM of RuO; film
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b) Cross sectional view of RuO; film
Fig.2 SEM images of the as-deposited RuQO: film
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a) Plane view SEM of LiPON film
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b) Cross sectional view of LiPON film
Fig.3 SEM images of the as-deposited LiPON
film
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a) Time vs. voltage curve of thin film supercapcitor
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b) Cycling behaviors of thin film supercapcitor
Fig.3 Electrochemical properties of thin film
supercapacitor
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