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Abstract — The amorphous vanadium oxide thin films for thin-film rechargeable lithium batteries were fabri-
cated by r.f. reactive sputtering at room temperature. As the experimental parameter, oxygen partial pressure
was varied during sputtering. At high oxygen partial pressures (>30%). the as-deposited films were polycrystal-
line V->0s while an amorphous vanadium oxide films were obtained at the lower oxygen partial pressures
(<15%). In order to investigate the electrochemical behavior of the vanadium oxide thin films, constant current
charge/discharge characteristics were carried out in 1M LiPF,, EC:DMC=1:1 liquid electrolyte using lithium
metal as anode. The specitic capacity of amorphous V,Os after 200 cycles of operation at room temperature was
higher compared to crystalline V,Os. The amorphous vanadium oxide thin film and crystalline film showed
about 60 LAh/em?um and about 38 pAh/cm’um, respectively. These results suggest that the battery capacity of
the thin film vanadium oxide cathode strongly depends on the crystallinity.
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3% 1. AES depth profiles of vanadium oxide thin films

with different oxygen partial pressure (a) Ox/Ar ratio : 5% (b)

O,/Ar ratio : 50%.
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118! 2. XRD pattens of vanadium oxide thin films with vari-
ous oxygen partial pressure.
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3% 3. SEM surface images of vanadium oxide thin films
with different oxygen partial pressure (a) Ox/Ar ratio : 5% (b)
O,/Ar ratio : 50%.
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% 4. Discharge curves of vanadium oxide thin tilms with
different oxygen partial pressure (a) O./Ar ratio : 5% (b) Oy
Ar ratio : 20% (c¢) O5/Ar ratio : 30%.
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13l 5. SEM micrographs of vanadium oxide thin films with
different oxygen partial pressure after 200 charge-discharge
cycle (@) O-/Ar ratio 1 5% (b) O-/Ar ratio : 30%.
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