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A study on ultra-low-noise high-speed imaging devices using SOl technology

Kawahito, Shoji

87,600,000
SOl Pinned Depleted Diode
SOl (SOIPIX-PDD)
SOl
5.
9keV X 171eV SOl
SOl

In this study, a high-sensitvity SOI(Silicon-on-insulator) pixelated
radiation detector using a pinned depeleted diode structure (SOPIX-PDD) is proposed and its exellent
performance is demonstrated with the design and implementation of the SOl semiconductor chips. The
SOIPIX-PDD has a pinned p-well layer underneath the buried oxide (BOX) and a depleted channel under

the pinned p-well for gathering signal carriers generated at an arbitrary position in the pixel.

This structure allows us to realize reduced dark current generated at the Si-Si02 (BOX) interface,
high charge correction efficiency and low-noise carrier detection with the small detector
capacitance. An X-ray energy spectrum at 5.9keV is sucessfully measured with the high resolution of
171eV (FWHM). A SOl-based lock-in pixel detector and time-to-digital converter for mass-spectroscopy
are also developed.
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