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Figure 1 shows the cross section and the potential map of XRPIX6E with the
We have been developing X-ray Silicon-On-Insulator PIgD structure. P P

(SOI) pixel sensors, called “XRPIX" for the next

| | * The highly-doped buried p-well acts as an shield to suppress the electrical
generation X-ray astronomy satellite “"FORCE" [1].

interference between sense node and circuit layer.
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the parasitic Capacitance at the sense node and the Figure 1. (a) Cross-sectional view of XRPIXGE. (b) Designed potential inside XRPIXGE [4].

dark current to lower the read out noise [2]. We XRPIX has Event-Driven readout mode (using trigger output),

already achieved an energy resolution of 264 eV and Frame readout mode (not using trigger output).

(FWHM) for 6-_4 keV X-rays with XRPIXGE [3]. We * In event-driven readout mode, when the pulse height of the event exceeds the
evaluate the trigger and the spectral performance for threshold, a trigger outputs, and then the pulse height is read out.

soft X-rays. * |In frame readout mode, we read out all pixels serially like a CCD.

We investigated the count rates of several X-rays
as a function of trigger threshold voltage.

« We irradiated XRPIX6E with * Figure 2 shows that the trigger rates
decrease with increasing threshold
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8 » X-rays above 1.5 keV can * We successfully obtained Al-K spectrum from event-driven readout mode.
= oot safely be detected almost . Ener%?/arrﬁzorllejggguc%f rﬁ\égelme In event-driven readout mode is not as good
as in
. Without triggers fired by noise. * F-K line can be detected in frame readout mode, which indicates that the
Energy [keV] * It we allow noise trigger rate of signal level of F-K is higher than readout noise level. In event-driven
Figure 4. The count rate triggered 10 Hz, we can detect X-rays readout mode, however, we can’t detect the line because of the trigger
by noise as r?o?én\fgﬁgng tigger  with energies down to 1.2 keV. circuit noise. Therefore, further noise reduction is necessary.
« We have been developing XRPIX for future X-ray astronomy satellites, which realize a time resolution of 10 us. 1. Ib(;igs'u;%%a#b%g%ﬁfSPIE
* Linearity between energy and threshold voltage is good, however, there is an offset equivalent to 1.4 keV. o H_Kam(eham)a et al.. Sensors
* The lower limit of detectable energy with event-driven mode is 1.2 keV. 18(2017) 27.
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