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Understanding of SEM secondary electron voltage contrast and development of
quantification method
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To investigate the mechanism of the difference of secondary electron signal
intensity between p- and n-type semiconductors in the SEM image, Monte Carlo simulations were
performed under various conditions using silicon as a sample. It was found that electron scattering
at the potential barrier is a key to determine the contrast. But, it takes a long time to get the
results. So, with an aim of having a quick comparison between the calculated and the experimental
results, the analytical formula was used for the energy distribution of the secondary electrons.
This formula treats the scattering of electron wave at potential barrier quantum mechanically. The
calculation was based on the patch-field model, and the contrasts calculated from the analytical
formula were found to be consistent with the experiments of Si and GaN p-n junctions.
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