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Fabrication of Direct Bandgap Group-1V Semiconductors by Utilizing Sn Alloying
Technique Based on Rapid Melting Growth and Its Electrical Characterization
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We demonstrated the high-performance GeSn n-MOSFET based on high-Sn content
GeSn layer fabricated by the milli-second flash lamp annealing (FLA). FLA processing enables the
solid-phase growth of the amorphous GeSn layer without out-diffusion or segregation of Sn atoms,
providing the high-Sn content crystalline GeSn with Sn content over 10%, which far exceeds the solid
solubility. Furthermore, a high-quality n+/p junction was successfully formed by using FLA
activation annealing. By combining the FLA solid-phase growth and FLA activation annealing, high-Sn
content GeSn n-MOSFET with enhanced on-current and improved switching characteristics was achieved,
which clearly indicates the advantage of FLA processing for the high-mobility GeSn-CMOS.
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