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Abstract

Hole mobility characteristics of two representative biaxially strained SiGe/Si structures with high Ge
contents are studied. They are single channel (Si/Sii-xGey/Si sibstrate) and dual channel (Si/Sii-Ge,/
Sii-xGex/ Si substrate), where the former consists of a relaxed $iGe buffer layer with 60 % Ge content
and a tensile-strained Si layer on top, and for the latter, a compressively strained SiGe layer is
inserted between two layers. Owing to the hole mobility perforrnance between a relaxed SiGe film and
a compressive-strained SiGe film in the single channel and the dual channel, the hole mobility
behaviors of two structures with respect to the Si cap layer thickness shows the opposite trend. Hole
mobility increases with thicker Si cap layer for single channel structure, whereas it decreases with
thicker Si cap layer for dual channel. This hole mobility characteristics could be easily explained by a
simple capacitance model.
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Table 1. Epi structures used in this experiments.
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Fig. 2. Mask layout for gate mask.
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Fig. 3. (a) Band diagram of single channel
structure (Si/relaxed Sip«Geos), (b) Band
diagram of dual channel structure (Si/
SipsGeos, or SipaGepg/relaxed SiprGeos).
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Fig. 4. Measured hole mobilities versus inversion
hole carrier density in single channel
structure (Si/relaxed SiosGeos).
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