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Abstract

In this work, all

solid-state thin film supercapacitor(TFSC)

was fabricated using tungsten

trioxide(WQs) with a structure WOs/LiIPON/WOy/Pt/Ti02/Si (substrate). After TiO. was deposited on
Si(100) wafer by d.c. reactive sputtering, the Pt current collector films were grown on TiO: glue layer

without breaking vacuum by d.c. sputtering. Fabrication conditions of WOz thin film were such that
substrate temperature, working pressure, gas ratio of Ox/Ar and rf. power were room temperature, 5
mTorr, 20% (028sccm)/Ar(32sccm)) and 200W, respectively. LiPON electrolyte film were grown on the

WOs film using r.f. magnetron sputtering at room temperature.

The XRD pattern of the as—deposited

WO; thin film were shown no crystalline peak(amorphous). The SEM image of as-deposited WO3 thin
film showed that the surface is smooth and uniform. The capacity of as—fabricated TFSC was 0Xx 102

F/cm-pm.
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Ttem Deposition condition

Target
Sputtering gas

W(4N), 4dinch dia
Ar(5N), 0:(4N)

Base pressure 5% 10°Torr
Working pressure 5 mTomr
O, concentration(%) 20

RF power 200w

200W, 20 min
room temperature

Pre-sputtering
Temperature

Target substrate spacing | 90 mm

Table 1. Deposition conditions of tungsten trioxide
thin film by r.f. reactive sputtering
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Glue layer : TiO:
- d.c Reactive sputtering
~ Ar: Oz = 80 : 20 (%)
~ working pressure : 5 mTorr
- thickness : 100 A

—

Current Collector : Pt
- d.c sputtering
- Ar = 100 %
- working pressure : 5 mTorr
- thickness : 2000 A

2

Bottom electrode : WOs
- r.f sputtering
- Ar: Oz = 80 : 20 (%)
~ waorking pressure : 5 mTorr

- thickness : 3000 A

N2

Electrolyte : LiPON
- r.f sputtering
- Nz = 100 %
- working pressure : 5 mTomr
1.1 m
—

~~2

Top electrode : WOs
- r.f sputtering
- Ar: Oz = 80 : 20 (%)
- working pressure : 5 mTorr

- thickness : 3000 A

- thickness :

Fig. 1. Flow-chart of fabrication steps for all
solid-state thin film supercapacitor
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Fig. 2. XRD pattern of tungsten trioxide thin film
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a) SEM surface image of W03 film

b) Cross sectional SEM micrograph of
WO/Pt/TiO»/Si(substrate)
Fig. 3. SEM image of the as-deposited WOs film
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b) Cycling behaviors of thin film supercapacitor
Fig. 4. Electrochemical properties of thin film
supercapacitor
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