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Abstract 

Semiconductor micro-electromechanical (MEM) resonators, with quality factors (Q) 

often exceeding 10
4
 can provide a high performance, low-power, compact alternative 

to electrical components in wireless communication and signal processing. The 

seamless integration of these MEM devices in standard IC technology is particularly 

attractive due to reduced size, weight, and power, reduced parasitics leading to 

higher operational frequencies, and relaxed constraints on impedance matching 

networks. In this talk, I will discuss the design innovations in transduction and 

acoustic confinement that enabled the demonstration of solid-state MEMS 

resonators in standard Si CMOS and GaN MMIC technologies. This work has led to 

the highest f.Q products in both Si and GaN reported to date, to record-breaking 

resonance frequencies in Si, and to the first monolithic MEMS oscillators in GaN. I 

will discuss the methods used to achieve this performance, including active 

electromechanical transduction, 2D and 3D phononic crystal design, and modeling 

used to optimize these unique structures. 
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