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Abstract Y,0, films were grown on SiO,-covered Si (111), and hydrogen-terminated Si (111) substrates at 500°C by
ultrahigh vacuum ionized cluster beam deposition (UHV-ICB). The microstructures and growth behavior of these
films have been investigated by transmission electron diffraction (TED) and high-resolution transmission electron mi-
croscopy (HREM). The TED results show that the Y,Os grown on the SiO,-Si has the epitaxial relationship of (11-1)Y,
01 (111)Si and [-1101Y.0s [| {-110]Si. The film on the H-Si substrate contains YSi;- x and amorphous YSixOy layers
at the interface, having the orientation relationship each other. For the YSi.-x and the Si substrate, the relationship is
{0001)YSiz-x I} (111)Si and [1-210]YSi;-x | £-110]Si. For the Y.Os and the YSi.-x, the relationship is as follows: (11-1)
Y-0; || (0001)YSi,-x and [-1101Y,0; || [1-2101YSi,—x; (111)Y:0s | (0001)YSiz—x and [-1101Y.0s || {1-2101YSi,-x. Ex-
planation is given to describe the formation mechanisms of the interfacial phases of SiOx, YSixOv and YSi,-x. It is
shown that the crystallinity of the Y,0; film on the SiO.-Si (111) is better than that of Y,0;on H~-Si (111).
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Fig. 1. A clinographic projection of Y0 structure.
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Fig. 2. (a) A TED pattern obtained from a region including the Y.Os film and the SiO,-Si (111) substrate, with the incident electron
beam parallel to the [-110]s. (b) The calculated [-110] TED pattern of Y-O; films, reproducing diffraction spots observed in the ex-

perimental pattern. The TED pattern of (a) is schematically in (c).
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Fig. 3. A schematic diagram of the twin relation between of the
pseudomorphic Y,0; film and the Si substrate.

Fig. 4. A [-110]s high resolution electron microscopy (HREM)
image taken from a region including the Y.0.,/H-Si (111) inter-
face. The SiOx/Si interface appears to be reasonably planar
with an undulation of ~ =3 monolayers.
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Fig. 5. A [-110]s: TED pattern obtained from the interface region of the YO, grown on H-Si (111) substrate. The TED pattern is

indexed in (b).

Fig. 6. A [-110]s: HREM image of the Y.0; grown on the H-Si
(111) substrate showing the presence of a crystalline layer YSi.
-x layer and an additional intermediate amorphous YSixOy
layer at the interface.
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