- Single photon counting SOI pixel detector for X-ray imaging
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Counting type pixel detectors has been developing rapidly owing to the benefits of the advanced processes. Aiming at the high resolution low noise single photon counting detector, which would be used for 2-6keV X-ray
imaging, a double SOI pixel senor, CPIXTEG3b was designed and characterized. To achieve uniform threshold distribution which is critical figure of merit for counting type pixel detector, a local 4-bit DAC was equipped in each
pixel. The threshold dispersion was shrunk to 10 e after tuning. The low noise level of full matrix has been demonstrated by a merit of “zero” noise count. The detailed study of detection efficiency has demonstrated a
homogeneous response to a flat field of illumination and also revealed the issue of charge sharing at such a fine pitch of 50 um. Focus on this issue and incorporated the successful designs from the CPIXTEG3b, a successor
called CNPTEG1 was designed with additional charge sharing arbitration logic equipped in each 52um*60 um hexagonal pixel. Beam test has been performed to verify the effectiveness of the arbitration logic. In the following
the test result of two Double-SOl detectors will be introduced.
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In the SOI pixel detector, the strong capacitive coupling between sensing electrode and in-
pixel circuit result in large pickup, which becomes a fundamental issue particularly for those
designs with digital part inside pixel. To mitigate this issue, an improved process called
double-SOl, has been developed and introduced a second device layer to shield the pickup
from the in-pixel circuit. As a result, excellent low noise was achieved.
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significant especially for smaller pixel size like CPIXTEG3b.
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