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Development of a New Silicon X-ray Sensor with Both Wide Dynamic Range and High
Sensitivity
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X-rays are used for image, structural, and elemental analysis. Recently,
photon-counting X-ray imaging, which treats X-rays as photons and uses their energy information to
perform elemental density mapping in addition to conventional gray-scale X-ray images, has been
proposed. The X-ray photon detector is an important instrument for obtaining these X-ray images.

In this study, silicon, which is inexpensive, non-toxic, and has excellent processability, is used
as the X-ray photon detector material. The X-ray photon detection part, a PN junction silicon
photodiode, is formed in the trench shape to improve the detection efficiency of X-ray photons. A
silicon X-ray photon detector with a pixel structure that suppresses image blurring due to Compton
scattering of X-rays is proposed. A charge amplifier to obtain a photon detection signal was
designed and fabricated, and the proposed silicon X-ray photon sensor was implemented. We have also
succeeded in detecting single y (X)-ray photons.
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