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研究成果の概要（和文）：ダイヤモンドは、弾性定数、硬度、熱伝導率、絶縁性など物質中で最高値を有する材料であ
り、既存の材料をはるかに凌ぐ省エネルギー、大電力、高性能化、高信頼性化及び耐環境のMEMS/NEMS実現が期待でき
る。本研究は、単結晶ダイヤモンドＭＥＭＳ/NEMSに関する微細加工技術を開発し、新しいナノマシンスイッチを作製
した。ダイヤモンドナノマシンスイッチは、マイクロ／ナノマシンで問題となる表面固着はほとんど観測されず、高い
再現性および高い信頼性を実現した。

研究成果の概要（英文）：The current micro/nanoelectromechanical system (MEMS/NEMS) switches based on silic
on technologies are suffering from problems of stiction, abrasion, and poor mechanical/tribological proper
ties, not able to work under extreme conditions such as high temperature,environments with corrosive chemi
cals, and high-speed/high-power radio-frequency switches, etc. Diamond is the ideal material for high-perf
ormance MEMS devices dthe highest hardness, hydrophobic surface due to its outstanding properties such as 
extremely high Young's modulus,the highest hardness,hydrophobic surface,low mass density,the highest therm
al conductivity,high corrosion resistance upon caustic chemicals, and biocompatibility. In this project, w
e demonstrated high-performance all-single crystal diamond NEMS switches with well-controlled dimensions.T
he developed NEMS switches exhibit no stiction, high controllability,high reproducibility, high-temperatur
e stability above 500 K,and repeated switching.
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