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Abstract: Wafer-level vacuum packaging is an important way to improve the quality factor of the MEMS (Micro-
Electro-Mechanical Systems) electric field sensor and the efficiency of batch manufacture. This paper proposes a novel wa-
fer-level vacuum packaged electric field sensor based on SOI-SOG (Silicon on Insulator-Glass on Silicon) bonding. A wa-
fer-level manufacture process, including the fabrication of sensitive structure and the vacuum package of the sensor, is de-
signed and realized. This paper set up a structural capacitance model of the sensor, carried out the finite element simulation,
analyzed the characteristics of the sensor, and broke through the technical difficulties in the microfabrication process, such
as the fabrication and release of the microstructure, and the bonding of the SOI and the SOG. The sensor has the advantages
of low working voltage and high quality factor. Experimental results reveal that driving signals with 5 V DC voltage and
0.05 V AC voltage are required for the sensor. The quality factor is higher than 5 000, which is kept with no drop in 60-
days test. The sensitivity of the sensor is 0.15 mV/(kV/m), the linearity is 2.21% and the accuracy is 4.74% in the range of
0~50 kV/m.
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