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Abstract; To investigate the process fluctuation influence on SRAM ( static random-access memory) single event upset in sub-20 nm FinFET
(fin field-effect transistor) process, a high precision three dimensional technology computer-aid design model based on commercial process
fluctuations was established, then simulated to find the FinFET SRAM single event upset threshold under different process corners. The simulation
results show that the FInFET SRAM upset threshold has less variation induced by process corner fluctuation. Meanwhile, the sensitive positions of
SRAM are on the N-complementary metal oxide semiconductor. Then, to understand the the impact of specific process parameter fluctuations on the
single event upset threshold, the process fluctuation factor impact on single event upset was discussed, including fin width, fin height, the oxide
thickness and the work function fluctuation. The simulation results show that the first two factors did not affect the upset threshold, while the latter
two factors caused slight fluctuations in the upset threshold. Significant reduction in the impact of process fluctuations on FinFET SRAM single event
upset threshold is firstly found, which is of great significance for the development of highly consistent radiation hardened aerospace integrated circuits.
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Tab.4  The fin thickness, fin height, gate oxide thickness and

work function range in a commercial process

i W
T ifﬁ PehiE m;i;f%
SERPEHEE 9.3 nm 9.208~9.392 nm 1.0
1 f18) = A 45.0 nm  44.1~45.9 nm +2.0
WHEEE 1.58 nm 1.56~1.60 nm  +1.2
NMOS HjpR%r  4.626 eV 4.570 ~4.680 eV +1.2
PMOS Zfj K% 4.660 eV 4.600 ~4.725 eV~ +1.2
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Tab.5 The upset threshold under fin thickness, fin height
and gate oxide thickness variation

B . MeV - cmz/mg

T8 SSTZfM  TTLZM  FFILZMA
BEI -S4 L 4.0 4.0 4.0

B8R R 4.0 4.0 4.0

lE=VENE 4.1 4.0 4.1

N T WU R FinFET SRAM #5139 {4
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Tab.6 The upset threshold under work function variation

BAf . MeV - cmz/mg

TZ2S%8 SSTZM TIrIZM FFILZM
NMOS T 4.1 4.0 3.9
PMOS 3] 5%k 4.0 4.0 3.9
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Tab.7 The fin thickness, fin height, oxide thickness and

work function range at bulk planar fluctuation condition
L% RS Woel  WshiERE/ %
BERY ISR 9.3 nm 7.44 ~11.16 nm +20

1 ) v i 45.0 nm 36 ~54 nm +20
MHEJEE 1.58 nm 1.517 ~1.643 nm +4

NMOS TR %L 4.626 eV 4.441 ~4.811 eV +4
PMOS I pR%L 4.660 eV 4.474 ~4.846 eV +4
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Fig.8 The upset threshold under fin average thickness and

height at bulk planar process fluctuation condition
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Fig. 9 The upset threshold under oxide thickness,
NMOS and PMOS work function at bulk

planar process fluctuation condition
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