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Abstract

Wafer level packaging is gain more momentum as a low cost, high performance solution for
RF-MEMS devices. In this work, the flip~chip method was used for the wafer level packaging of
RF-MEMS devices on the quartz substrate with low losses. For analyzing the EM (electromagnetic)
characteristic of proposed packaging structure, we got the 3D structure simulation using FEM (finite
element method). The electric field distribution of CPW and hole feed-through at 3 GHz were
concentrated on the hole and the CPW. The reflection loss of the package was totally below 23 dB
and the insertion loss that presents the signal transmission characteristic is above 0.06 dB. The 4-inch
Pyrex glass was used as a package substrate and it was punched with air-blast with 250 um diameter
holes. We made the vertical feed-throughs to reduce the electric path length and parasitic parameters.
The vias were filled with plating gold. The package substrate was bonded with the silicon substrate
with the B-stage epoxy. The loss of the overall package structure was tested with a network
analyzer and was within 0.05 dB. This structure can be used for wafer level packaging of not only
the RF-MEMS devices but also the MEMS devices.
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Fig. 8. Photograph of the fully packaged 4-inch

wafer.
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Plots of the reflection loss S;; and the
insertion loss Sz of the packaged
device.
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