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Non-Redundant Radiation-Hardened Flip Flops
Using PMOS Pass-Transistors in a 65 nm FDSOI Process
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Abstract: According to the Moore’s law, LSIs are miniaturized and the reliability of LSIs is degraded. In
this paper, we propose two radiation-hardened Flip-Flops (FFs) with small dynamic power and short delay
overheads in a 65 nm Fully Depleted Silicon on Insulator (FDSOI) process using PMOS pass-transistors.
We evaluated the radiation hardness of the proposed FFs by TCAD simulations and confirmed that their
threshold LET values are higher than 20 MeV-cm?/mg. The Proposed FFs have about 20% shorter delay and
about 50% smaller dynamic power overheads than the conventional Stacked FF. We measured their soft-error
reliance by neutron irradiation. Experimental results show that Soft Error Rates (SERs) of the proposed
FFs are less than 1/7 smaller than the Stacked FF at VDD=0.8 V. In addition, it is clear that semiconductor
chips in the terrestrial region can obtain high reliability using only radiation-hardened techniques to suppress

soft errors from NMOS transistors.
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