“ Active Layer Parametrics

Electrical Characterization at Atomic-Level Resolution

Why is Depth Profiling of Electrical Properties using DHEM Important?

Carrier concentration and mobility are semiconductor properties that greatly affect device performance. The commonly used techniques to determine
these properties are 4-point probe and Hall effect/\Van der Pauw measurements, which yield Hall mobility (L) and carrier concentration (n) values
for the full film under study. The measured bulk values can be used for correlating process conditions and film attributes only if the mobility and
carrier concentration are uniform through the thickness of the film. If the mobility and/or the carrier concentration vary through the film, as is often
the case, then the bulk measurements yield effective mobility and carrier concentration values that can be represented by the relationships:
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As one may expect from the above equations, depending on how the mobility and the carrier concentration may vary through the thickness of a film
(in “z” direction), the effective values obtained from the bulk measurements cannot define the true characteristics of the film, and therefore, can be
very misleading. Differential Hall Effect Metrology (DHEM) measures and delivers high resolution depth profiles of mobility and carrier
concentration through a film providing the details necessary to reach the right conclusion.
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