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	摘要(中)	本文研究一新型微機電感應器如何使用標準CMOS製程製作。過往微機電感測器對於製程殘留應力與蝕刻過程中黏滯效應的反應非常劇烈，故微機電製程在晶圓製造商端通常為客製化製程，旨在最小化上述問題的干擾。本文中所提出的新型微機電感測器利用仿生設計揉合寄生蠅與酢醬草結構，除了提升元件敏感度以及感測振幅，同時利用仿生結構強化抵抗殘留應力的影響，遂能成功移植至標準CMOS製程中實現。由於CMOS製程中作為懸浮震膜用的金屬層為多層薄膜堆疊而成，不同殘留應力場對於薄膜作用將產生結構形變，因此利用模擬軟體CoventorWare了解殘留應力造成的出平面影響，以及模擬超高深寬比蝕刻目標面對黏滯效應的影響。最後透過模擬已可以初步得知移植至CMOS製程之結果，並回饋給元件設計從而得到更好的設計指引。本文後段在討論如何實現可量產之標準後加工製程，包含調整可適用之蝕刻液以及烘烤流程，並提出一較佳配方提升感測元件性能並使用雷射督卜勒與電訊號轉換驗證此一結果。該結果表明，除了目標頻譜1~16KHz的人耳應用場景擁有-38dBV/Pa SPL，其可適用範圍可深達55KHz。而後透過實驗結果提出新型感測器改善方向，希望實現微機電感測器移植至標準CMOS製程之目標。
	摘要(英)	The thesis focuses on the method of using CMOS standard processes to the application of new MEMS (Microelectromechanical Systems) sensors. Due to the MEMS sensors suffer dramatic residual stresses in processes and viscous effect in etching procedures, wafer manufacturers always offer the MEMS processes as customized processes to reduce the effects from the mentioned issues. Thus, a new MEMS sensors manufactured using CMOS standard processes was elucidated in this thesis. By combining the mechanical structures of parasitoid fly Ormia ochracea and cloverleaf stem, the proposed MEMS structure can not only reinforce the sensitivity and the amplitudes of sensors, but also have high resistance to the effects from the residual stresses in the duration of CMOS processes. Furthermore, due to the vibrating membrane of the sensors were manufactured with multi-metal layers, the sensor membrane suffers significant deformations under the effects of residual stresses, so we used the simulation tool, CoventorWare, to investigate the out-of-plane deformations applied by the residual stresses and study how the viscous effects influence the sensor structure with ultra-high aspect ratio. Eventually, we use the simulation results to be as the guideline of the sensor design using the CMOS standard processes.     In the rest part, we also provide a guideline for mass products using the CMOS standard processed, which includes a suitable post-etching recipe for the MEMS sensors in CMOS processes and the corresponding customized baking procedures. In final, the performance of the MEMS sensors was validated using laser Doppler experiments and a corresponding read-out circuit. The experimental results demonstrated that the proposed MEMS sensors can have -38 dBV/Pa SPL in the frequency spectra from 1 to 16KHz, which in similar to the human ear functions, and further the application region can be extended to 55KHz. Therefore, it is our belief that the proposed post-CMOS-like processes open an avenue that we might realize MEMS sensors by employing CMOS standard processes.
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