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Abstract — We investigated the interfacial reactions between the Y,0O, film deposited by ICB processing
and p-type (100) Si substrates upon annealing treatments in O, and Ar gas ambients. We also
investigated the evolution of surface morphology of ICB deposited Y,O, films upon annealing
treatments. We observed that the root-mean-square (RMS) value of surface roughness measured by
AFM increased with annealing time at 800°C in O, ambient, while the change of surface roughness was
not observed in Ar ambient. We also found the growth of SiO, layer and the formation of yttrium
silicate layer. From the capacitance values (C..) measured by C-V measurements, the relative dielectric
constant of Y,0; film in metal-insulator-semiconductor (MIS) structure was estimated to be about 9.
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Fig. 1. XRD spectrum of as-deposited Y,O, film on Si
(100) substrate.
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Fig. 2. Cross-sectional TEM micrograph of as deposited
Y,0; film on Si(100) substrate.
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Fig. 3. Cross—sectlonal TEM micrograph of YZO1 film on
Si(100) substrate after annealing at 800°C for 20 min in
O ambient (a) Low magnification, (b) High magnification.
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Fig. 4. Cross-sectional TEM micrograph of Y,O, film on
Si(100) substrate after annealing at 800°C for 120 min in
O; ambient (a) Low magnification (b) High magnification.
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Fig. 5. Cross-sectional TEM micrograph of YO, film on
Si(100) substrate after annealing at 800°C for 20 min in Ar
ambient (a) Low magnification and (b) High magnification.
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Fig. 7. AFM images of surface morphology of Y,O; films (a) as-deposited (b) after annealing at 800°C for 20 min. in Ar
ambient (c) after annealing at 800°C for 20 min. in O, ambient (d) after annealing at 800°C for 120 min. in O, ambient.
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