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ABSTRACT

Amorphous vanadium oxide (a-V,05) film grown on Pt/Ti/Si substrates have been electrochemically cycled using solid state LIPON
electrolyte. It was shown thal an average capacity of about 15 uAh is kept over more than 500 cycles. However, the capacity fade
starts after a few cycles. To investigate the structural characteristics of amorphous vanadium oxide with Li intercalation-deintercalation,
we employed high-resolution electron microscopy (HREM). It was found that as-deposited V,0; film exhibits a homogeneous
amorphous structure; grain boundary or polycrystalline structures are not visible, which is consistent with the trangmission electron
diffraction (TED) result. After 450 cycles, cross sectional TEM image of the V,05 film shows that the microcrystalline vanadium oxide
phase is randomly distributed at an amorphous vanadium oxide cathode film. Tt was thought that the formation of randomly distributed
microcrystalline V,05 in a-V,0s cathode film results in an irreversible insertion-extraction of Li atoms during electrochemical cycling.
In addition to the phase transformation of V,0s, the formation of the crystalline Li V.05 phase at the interface betwcen vanadinm
oxide and LiPON electrolyte may affect the capacity fade in cathode film by affecting the Li ion's diffusion mobility.
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Fig. 1. Schematic cross-sectional SEM image of the thin film
battery (LI/LiPON/a-V,05) grown by in-situ process.
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Fig. 2. The discharge capacities of the in-situ grown thin film
battery as a function of cycle number. The full cell
configuration was 1.2 um Li anode/1.2 pm LiPON/
3500 A V;0; cathode.
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Fig. 3. Voltage profile of the thin film battery fabricated by in-
situ process as a function of cycling number. It was
cycled between 2.7 and 3.6 V with constant current
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Fig. 4. X-ray diffraction plots of (a) as-deposited sample
(LiPON/a-V,04/Pt/Ti/Si) and 450™ cycled sample.
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Fig. 5. (a) Cross sectional HREM images obtained from the as-
deposited V,05 film regions, (b) the 450™ eycled V,05
film (BF: Bright Field) and (c) the 450% cycled V,05
film (DF: Dark Field).
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