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INTRODUCTION

Monolithic pixel sensors are being developed using a Silicon-On-Insulator (SOI) technology. Transistor TEG (test element group) circuits were irradiated with protons to investigate
the radiation effects in SOI devices. Threshold voltage shifts are interpreted as caused by charge accumulation in the oxide layers and at the SiO,-Si interfaces. Buried P-Well can
suppress the back-gate effect effectively. The effectiveness of BPW after irradiation is investigated.
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summal’y Radiation effects in OKI 0.20um SOl transistors were evaluated by irradiating TrTEG circuits up to 1.12x10" 1-MeV n,,/cm? or 0.6 MGy(SiO,).

The threshold voltage decreases monotonically with the fluence for PMOS transistors while it re-bounds for NMOS, as expected from different interface charge signs
between NMOS and PMOS.

The threshold voltage shifts at 0V back-gate voltage are similar for the devices with and without BPW, as interpreted by radiation induced traps being inherent in the
oxide layers and at the interfaces. The BPW effectiveness of suppressing back-gate effects is confirmed up to proton fluence of ~10'2/cm2.
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