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Technology of Formation of Ge Virtual Substrates by Growth of Ge Flat Films
Directly on Si Using Sputter Epitaxy Method
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We have previously shown that a flat Ge layer can be formed directly on a highly
P doped Si substrate. Through this work, we have also shown that a flat Ge layer can be formed directly
on a highly B doped Si substrate. We have further found that Ge gradually grows flat on a high-resistive
Si substrate independently of the Ge growth rate when a small and high-density Ge island layer is
initially formed with a Ge high growth rate. This is analyzed by that Ge atoms migrate and are fixed, as
an anchor effect, at concave positions with many bonding sites. With this method, we have obtained a very
flat Ge film directly grown on Si with a RMS value of 0.23 nm and a small number of threading
dislocations. Although the electric current flows mainly through a Ge/Si interface having many
dislocations, a device channel is expected to be effectively formed by providing a rectifying
characteristic in the perpendicular direction to the growth surface.
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