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Abstarct: Electrochemical properties of Cu fail current collector with a LigsLasTiO; Cu a S thin film deposited
by rf. sputtering as an anode for Li free battery were evduated. The Cu foil current collectors were lied in and
out of plasma during sputtering process. The X-ray diffraction results indicated that the as-deposited Si and
LigsLagsTiOsz thin films in and out of plasma did not show any crystaline difference. The LigsLagsTiOs film in
plasma and S film out of plasma showed better cyclability since crystdline LigslasTiOs has much higher ionic
conductivity and crystaline Si film is much sensitive for volume change during charge-discharge process. These
results suggested that the deposition of amorphous S on Cu foil current collector is much better for fabrication of
Li free battery and it can be useful for the unique battery with a cycling number constraint of below 10.
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Fig. 1. Schematic diagram of r.f. sputtering system for deposition of
LLT and Si thin films.
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Fig. 2. Schematic diagram of in plasma and out of plasma.

Sputter System Base Pressure Working Pressure Gas Deposition Time Thickness
LLT RF 5% 10 torr 5mtorr Ar (35 sccm) 2hrs 500 nm
S RF 5% 10° torr 10 mtorr Ar (50 sccm) 1hr 0.1um
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Fig. 3. SEM surfaceimagesof LLT and S thin filmsdeposited by in plasma and out of plasma. (a) LLT in plasma (b) LLT out of plasma (c) Si

in plasma (d) Si out of plasma

Table 2. EDX analysis on the Cu/ Si(in), Cu/ Si(out), Cu/ LLT(in)

and Cu/ LLT (out) =9 wt%
sample o(4t2) S Cu Ti La
Si(in)/ Cu 3.0 29.7 67.4 0 0
Si(out)/ Cu 3.2 203 675 0 0
LLT(in)/ Cu 24 0 83.0 6.9 7.7
LLT(out)/ Cu 28 0 79.7 8.0 9.5
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Fig. 4. XRD patterns of LLT and S films deposited by in plasma
and out of plasma.
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Fig. 5. Cross-sectional TEM image of Si thin films deposited by in
plasma and out of plasma.
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Fig. 6. Cyclability of pure Cu, LLT coated Cu and Si coated Cu as
Li freeanode.
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