Neutron detection system without radiation protection for
criticality approach monitoring based on diamond sensors
and radiation-resistive integrated-circuits
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This report summarizes the research results of the “Technology development of diamond-base neutron sensors and
radiation-resistive integrated-circuits for shielding-free criticality approach monitoring system” conducted until FY2021. The
project aims to design and evaluate neutron detection devices based on diamond sensors and a high radiation resistive
signal-processing data-transfer system based on radiation resistive integrated circuit technologies and modification based on
feedbacks from the view point of reactor noise analysis.
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w/o IBE 99.8 99.0 0.820 0.472
IBETOum 99.5 98.5 0.796 0.520
IBE1Oum p+layer 9757 97.5 0.793 0.377
IBE20 um 98.6 975 0.871 0471

Nu-K NCH
Type charge sensitive
Peaking time 50nsec(tw~100nsec)
Noise ~800 e @Cdet=bpF
S/N ~350@Cdet=bpF
Status using for sensor eval.

Nu-K TIA

Tvpe current sensitive
Peaking time <2nsec@Cdet=5pF
Noise 0.3uA@Cdet=bpF
S/N 40@Cdet~bpF
Status under development
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W Two processes for sensor R&D

(1) ~50um thin diamond sensors are (ll) ~Sum thin diamond sensors

approach monitoring system

show good |-V characteristic.
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