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Dopant Mapping in Semiconductors Using Scanning Electron Microscopy —— by Daisuke Tsurumi and Kotaro
Hamada —— This paper investigates the decrease in dopant contrast of semiconductors due to scanning electron
microscope (SEM) observation that causes contamination on the semiconductor surface. We have discovered that
second electron (SE) high-pass energy filtering can dramatically reduce the influence of the contamination and, thus,
dopant contrast remains stable during the observation. We have also found out that the contrast is observable even
at a high magnification by simultaneously applying an SE energy filter and a reverse bias voltage, because the
reverse bias voltage increases the contrast and decreases the sensitivity to the contamination. These imaging
techniques enable accurate and reproducible dopant mapping that the conventional SE imaging could not achieve,
and are therefore expected to significantly promote semiconductor manufacturing.
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