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A combinatorial synthesis system consisting of co—sputtering multiple radio frequency (RF) cathodes was

developed to investigate the materials search of new amorphous solid electrolytes in the pseudo—ternary
Li3P04~Li4,S10,~LiA10, system. Oxynitride solid-electrolyte films were synthesized under an N, atmosphere
by reactive RF sputtering with cathodes made of different materials, such as LisPO,, Li,Si0,, and LiAlO,
installed at different positions in the chamber. The formation of amorphous films with no grain boundary
and homogeneous atomic distribution was confirmed based on the observation by scanning electron microscopy
and energy—dispersive X-ray spectroscopy. The highest Li—ion conductivity of 3.1 X 10°S cm! was obtained
for the LiPSiAION film with a composition ratio of LiPON:LiSiON:LiAION = 48.5:33.9:17.6. X-ray
photoemission spectroscopy revealed the changes in bonding state of 0 and N by the P, Si, and Al doping
in the films. Among the films synthesized in this study, higher ionic conductivity was observed for the
pseudo—ternary systems than for the pseudo—binary systems. The combinatorial synthesis enables the
optimization of chemical compositions and facilitates the development of highly conductive amorphous solid
electrolytes.
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