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Abstract: The single event upset of aerospace semiconductor devices has probably serious effects on the
function of aerospace electronic system, and therefore it must be taken specific radiation-hardened measurements,
as well as the rate of on-orbit single event upset plays a vital role in radiation-hardened technologies. The article
based on two appropriate metrics: LET energy spectrum and single event upset cross-section, combined with the
on-orbit single event upset calculation formulas of RPP model, has accordingly obtained simulated single event
upset rates on different sensitive volumes of expected experimental devices, and carrying compared with
experimental results. Analytically, it indicates that sensitive volume and funneling depth have an impact on the
simulated results for devices’ single event upset. The accuracy of single event upset rates is better when selected
sensitive volumes’ ratio P 2> 1 of the funneling depth; the other optimized coefficient, is more related on devices
structure and doping concentration.
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Fig. 1 Integral LET curve for particles Z=1 to 92 and through silicon for particle flux
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Tab.1 Acquired quantificational Weibull Function parameters and experimental data in the

computational simulation of Device SEU rates

AT AR o . "
ar A Fof #ofBits  (g,.,) LETRIELO - 2w 2
Address MeV-cm*mg ~ MeV-cm®*/mg
cm?/bit

AMD 93422, BIPOLAR 256 4 3.7e-05 0.58 55 0.8
AMD 931422, BIPOLAR 256 4 2.60e-05 0.6 44 0.7
Signetics82S212,BIPOLAR 256 8 8.70e-06 1 6 0.8
IDT 6116, NMOS 2048 8 3.17e-06 4.8 70 1.25
AMD 92144, NMOS 4096 1 1.03e-04 0.8 25 25

3.2 VLR

FIAHR4) R(5)s A7) P IIBIES B ISR, AR ST S50 R
B R AR R . S RIS AE L>2 (5B, X T L AR A
BN ASCESHOEE L L=6.6, H &5 Rl n 4, Hiki WaE M4 K.
R RT3 2:

= 2 RYXFERRTSHAEAN BN FREETEER RS

Tab.2 Predicted On-orbit SEU rates and analysis on the condition of different sensitive volumes

Device Observed Sensitive Volume (pm”)

(SEUs/bit/day)t”!  1x1x0.5 1x1x1 1x1x2 2x2x1 2x2x2 2x2x4

b BRI B AR B N 6.0x10™ em, HLTRIZR SRR 45k 1320.0 cm?/V s Fl 495.0 cm?/V s.
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93422 3.00x10™ 2.52x10%  3.85x10%  6.88x10*  2.52x10*  3.85x10*  6.88x10”
931422 3.25x10™ 5.13x10*  7.83x10*  1.41x10°  5.13x10*  7.83x10*  1.41x10°
828212 7.88x107 4.01x10°  6.95x10°  1.39x10*  121x10*  2.10x10*  4.19x10™
IDT6116°7  5.30x10°° 2.01x10°  2.86x10°  4.79x10°  589x10°  8.36x10°  1.40x10”
92144 1.30x107 1.34x10°  228x10°  4.53x10°  4.17x10°  7.08x10°  1.41x107
Simulated/Observed Min 0.38 0.54 0.90 0.84 1.28 2.29
Simulated/Observed Max 1.58 2.41 433 3.21 5.45 10.81
Simulated/Observed Mean 0.87 1.37 2.55 1.66 2.68 5.08
Standard Deviation (5%) 0.18 0.43 1.49 0.68 2.18 9.44
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Fig. 3 The on-orbit single event upset rates prediction with the optimal condition
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