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High-performance Si/SiGe RTD with fully compressively strained SiGe of high Ge
composition ratio formed by sputtering method

Suda, Yoshiyuki
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We have been developing a sputter epitaxy (SPE) method capable of forming a
completely compressive-strained SiGe film with a higher Ge composition ratio on Si than in the
chemical vapor deposition (CVD) method, and obtained a highly flat growth film. The structures of
the Si/SiGe hole-tunneling resonant tunneling diodes (RTDs) were designed on the basis of the
results obtained by simulation, and we have developed manufacturing processes using the completely
compressive-strained SiGe film formation technology with this SPE method and the high-melting-point
electrode and silicon-dioxide insulating film formation technologies. The double- and triple-barrier

RTDs fabricated with a Ge composition ratio of 0.18 achieved the world"s largest peak current
density for SiGe RTDs. Even with a higher Ge composition ratio of 0.24, an excellent peak current
density close to the theoretical value was also achieved.
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