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in FDSOI Processes by Device Simulations

Kopal Yamapal Jun Furutal KazurosHr KOBAYASHI!

Abstract: According to process scaling, soft errors become a significant issue to threaten the reliability
of semiconductor chips. In this paper, we evaluate soft-error tolerance of a stacked structure by heavy-ion
irradiation tests and propose a radiation-hardened structure to reduce sensitive range (RSR) of a stacked
structure for FDSOI. We fabricate three latches which have different distance between stacked transistors in
a 65 nm FDSOI process. Experimental results reveal that the stacked structures from 250 nm to 350 nm
distances are weak against a radioactive particle hit with more than 60 MeV-cm? /mg liner energy transfer
(LET). We evaluate radiation hardness of the proposed RSR structure by device simulations. The diffusion
layers between two series-connected NMOS and PMOS transistors in the RSR structure are shorted by a
metal wire to wipe out generated holes through the metal quickly after a particle hit. It reveals that the
stored value of the latch with the RSR structure does not upset even by a heavy ion hit with LET of 60
MeV-cm? /mg. Thus, the RSR structure has enough tolerance to use even if in outer space.
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