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The growing demand of the wireless communication industry for newer
functionalities and applications has crowded the frequency spectrima point that several
RF bands are now closely spaced within a few MHz. These nead$ate in performance
requirements in terms of insertion losses, rejection, integraind quality factor that state-
of-the-art resonator technologies such as SAW and FBAR can hardly meettadtog

Contour-mode Aluminum Nitride (AIN) MEMS resonators have emerged asw
technology capable of low-loss filtering and frequency syrghesia single silicon chip in
the VHF and UHF bands. AIN contour-mode vibrating RF micromechanicacese
constitute the most promising technology capable of immediatékfysiag the emerging
needs of the wireless industry. AIN contour-mode resonatorsharertly microsystem
technology capable of spanning frequencies from MHz up to GHihéim fundamental
mode of operation) on the same silicon chip and demonstrating impeddnes and quality
factors (1,000-4,000) on par with existing technologies. The attaineddiow of motional
resistance (20-200) makes these devices readily matched to 30F systems.

This paper describes this new class of AIN contour-mode resoratdrpresents
initial experimental results using these devices for circptlieations such as band pass
filtering and frequency synthesis. Furthermore, these vibr&mHMEMS components will
enable new architectures for RF front-ends characterized byecgrawver consumption.
The ability to batch fabricate filter banks at different fretpies will deliver compact and
highly integrated solutions capable of frequency hopping and diepidncy synthesis in
next generation reconfigurable radios.
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Figure 1: Design space (frequency vs. motional resistance) of expaiip€eemonstrated
AIN contour-mode MEMS resonators.



