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Improvement of the Spatial Resolution of a Chemical Image Sensor
by Suppressing the Lateral Photocarrier Diffusion
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Light-Addressable Potentiometric Sensor (LAPS) is a field-effect chemical semiconductor sensor which is capable
of visualizing the two-dimensional pH distribution on its sensing surface. The spatial resolution of LAPS depends on
the illuminated area of the modulated light and the lateral diffusion length of the minority carriers in the
semiconductor substrate. In this study, the measurement setup with novel illumination system to improve the spatial
resolution was developed. The illumination with an additional constant light was used to suppress the lateral diffusion.
An area of high minority carrier density is caused by the constant illumination around the illumination area of the
modulated light. Here, the minority carriers induced by the modulated light are reduced by enhanced recombination.
Thus, the lateral diffusion of these minority carriers is suppressed, resulting in a higher spatial resolution. The effect
of the constant light illumination on the spatial resolution was investigated. In addition, a half patterned sensor plate
was scanned and the spatial resolution was defined as the transition-region width of the edge response. As a result,
the highest spatial resolution with a transition-region width of 80 pm was achieved.
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