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Abstract : All-solid state lithium rechargeable thin film batteries were fabricated with the configuration of CugsV,Os/
Lipon/Li using sequential thin film techniques. Copper vanadium oxide thin films and Lipon thin films were prepared
by DC reactive dual source magnetron sputtering and RF magnetron sputtering, respectively. According to XRD anal-
ysis, we found out that copper vanadium oxide thin films were amorphous. The electrochemical behaviour of them
was examined in half cell system using EC:DMC(1:1 in 1M LiPFy) liquid electrolyte. The ionic conductivity of
Lipon thin film was 1.02X10°S/cm at 25°C and Cu,sV,Os/Lipon/Li cell showed that the discharge capacity was

about 50 yAh/cm?-um beyond 500cycles.
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Fig. 1. Schematic diagram of the all-solid-state thin film battery.
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Fig. 2. X-ray diffraction patterns of the (a) CuysV,0s thin film and
(b) V,0s.
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Fig. 3. Auger electron spectroscopy depth profiles of the CuysV,0s
thin film.
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Fig. 4. Cyclic voltammograms of the CugsV,Os thin film. scan rate:
0.1 mV/s.
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Fig. 5. Potential profiles of CuysV,0s, V,0s and CuO thin film.
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Fig. 6. The Bode diagram of the ss/Lipon/ss blocking electrode for
measuring ionic conductivity.
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Fig. 8. Arrhenius plot of the Lipon thin film in pure N, gas.
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Fig. 9. Cycling behaviour of the CuysV,0Os/Lipon/Li and V,0s/Lipon
/Li type cell in the range of 1.5V ~3.6V. current density: 50 gA/cm?.
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Table 1. Ionic conductivities of Lipon thin film with various sputtering gas conditions and temperature.

Temp.(°C)

5 10 25 35 45 55 65 75 85
Gas
N, 244 X107 3.64X107 1.02x10% 3.19%x10% 519x10° 6.0x10° 88x10° 1.19x10° 147x10°
nel 0.75 0.75 0.73 0.71 0.7 0.7 0.65 0.63 0.6
Rel () 398.7° 267.4 95.3 30.4 18.7 16.2 11.1 8.2 6.6
N, + 10%0, - - 9.43 x 107 - - - - - -
Na + 50%0, - - 6.56 X 107 - - - - - -
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