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Evalution of Soft Error Tolerance by Flip-Flop Using Guard Gate

Structure in FDSOI Process

ToMmovAa Kt Mitsunorl EBARA!  JuN FuruTa! KazuTosH KOBAYASHI!

Abstract: With the miniaturization of semiconductor chips, deterioration of reliability become a problem.
One of the factors is the soft error. There is a stack structure that is strong against soft errors in FDSOI
process. ALLSTACKEDEFF that uses the stack structure is a radiation-hard FF, but its delay time and area
are 76% and 24% larger than TGFF. The guard gate structure using the C-element and a delay element is
strong against soft errors. In this paper, we propose FRADFF, which utilize a guard gate structure. The
delay time and area of FRADFF are 39% and 10% smaller than ALLSTACKEDFF. Soft error resistance
of those FFs fabricated in a 65 nm FDSOI process was evaluated by heavy ion irradiation. Based on the
result of Kr irradiation, the error rate of ALLSTACKEDFF was 1 at the maximum while the error rate of
FRADFF was 1/3 of TGFF, but the error rate becomes 100 or more at the maximum by high-LET heavy
ions. It is because FRADFF does not have sufficient soft error tolerance compared with ALLSTACKEDFF.
However, the soft error resistance of FRADFF can be improved by adding more delay elements in the guard
gate structure.
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