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ABSTRACT

Heavy ion-, focused X ray-, and pulsed laser induced single event effects in an epitaxial silicon
diode were simulated using Sentaurus Technology Computer Aided Design (TCAD). The variation
of the potential with time in simulation agrees with previous experimental data, which suggests that
the different radiation sources result in different amounts of potential modulation. The charge
generation spatial profile strongly affects the potential modulation. The longitudinal range and
starting location of generated charge most strongly impacts the amount of potential modulation,
while the radial width has a slight effect, and the temporal duration of charge injection has
negligible impact on potential modulation.
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EXPERIMENT-BASED SIMULATIONS
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« Simulations show different amounts of potential modulation over time
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— - Pulsed laser results in more potential modulation and larger transients than
heavy ions and focused X-rays, which result in similar device responses

Distinctive charge generation profiles result in different device
responses

COMPARISON OF EXPERIMENTAL PULSED LASER FOCAL POSITIONS
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« Simulations show potential modulation is more affected by focal position

than amount of charge generated in active region (bottom) v
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CONCLUSIONS

« Heavy ions, pulsed lasers, and focused X-rays result in different transient shapes due to
variations in potential modulation

« Potential modulation variations result from differences in charge generation profiles

« From the simulations, disparities in longitudinal range and localization of charge

generation explain most of the potential modulation variations

* Quasi-Bessel beam pulsed laser would likely produce results similar to focused X-rays

« SOl and highly scaled technologies likely to be less affected by differences in charge
generation profiles
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