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A Study on High-Precision Proximity Capacitance CMOS Image Sensors
with Enlarged Detection Area and Improved Spatial Resolution
Yuki SUGAMA
Supervisor: Rihito KURODA

Proximity capacitance image sensors can visualize the two-dimensional distribution of capacitance between the
detection electrode and the counter electrode. This enables detection of electrical connections in wiring, minute
irregularities on the surface of objects, and the distribution of substances inside organic, solid, and liquid materials.

This paper describes newly developed two high-precision CMOS proximity capacitance image sensors: Chip A
with 12 um pitch pixels with a large detection area of 1.68 cm?; Chip B with 2.8 um pitch 1.8 M pixels for a higher
resolution. Both fabricated chips achieved a capacitance detection precision of less than 100 zF (10'° F) at an input
voltage of 20 V and less than 10 zF (102 F) at 300 V due to the noise cancelling technique. The operation principle,

performances, and captured images are presented.
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