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Low-Cost Wafer-Level MEMS Packaging Technologies
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Microelectromechanical systems (MEMS) can provide functions and characteristics that are difficult to realize in a semiconductor device.
However, the market for MEMS is restricted due to the high cost of packaging to protect micro-scale moving parts and so on.
Toshiba has developed two in-line wafer-level packaging (WLP) technologies for RF-MEMS that allow cost reductions to be attained. = These

technologies realize encapsulation under an atmospheric pressure condition and under a vacuum condition, respectively.

Applying these tech-

nologies to wafer-level production via a front-end process, we have achieved the world’s thinnest RF-MEMS multichip package of 0.8 mm in thickness
by stacking a driver IC chip and a RF-MEMS chip with a thin-film hollow structure.
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Fabrication flow of hybrid thin-film encapsulation
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Results of thermal desorption spectroscopy (TDS) analysis of polymer thin film
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Deuterium oxide diffusion profiles of SiN and SiO layers obtained by sec-
ondary ion mass spectrometry (SIMS) depth analysis
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Experimental results of hybrid thin-film encapsulation
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