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We have been developing X-ray SOIPIX detectors named XRPIX for future X-ray astronomical satellites.
SOIPIX is the CMOS pixel sensor with Silicon On Insulator (SOI) technology. XRPIX can detect the hard
X-ray photons up to a few tens of keV thanks to its thick depletion layer with a thickness of a few hundreds
of pm. Moreover, it has a high time resolution of a few ps and a moderate energy resolution comparable
to that of CCDs. In our previous work using the prototype XRPIX named XRPIX1b\_FZ with 500 pm thick
depletion layer, we found that detection efficiency in subpixel is not uniform by irradiating 17.7 keV energy
X-ray to the front side (circuit layer side of XRPIX) of the device at SPring-8. Relative detection efficiency
compared to the highest efficiency at center area of a pixel is 95.6 + 2.9% at boundary with the adjacent
pixel, and 79.4 £ 2.4% at intersection of pixel boundaries (corner of a pixel). According to the electric field
simulation, this phenomenon results from the electric field structure in the sensor layer. Then, we developed
a device with a new pixel circuit layout in order to improve the charge collection efficiency. In this study,
we evaluate the uniformity of detection efficiency in subpixel level using the newly developed XRPIX named
XRPIX3b\_FZ with 310 um thick depletion layer. We scanned the device with a step size of 6 yum by irradi-
ating monochromatic soft X-ray collimated beam size of 4 um at KEK photon factory. As a result, relative
detection efficiency at 5 keV energy X-ray compared to the center of a pixel is 98.4 £ 3.5% at boundary of
two pixels, and 96.3 &+ 3.9% at corner of a pixel. Therefore, we confirmed the improvement of the variation
of the detection efficiency in the device with new circuit layout. In this presentation, we will also report the
uniformity of gain and energy resolution in subpixel level.
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