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Lately as the semiconductor design rule got smaller, there emerged the need to secure enough drive
current for transistor. So we were determined to improve mobility by using SiGe epitaxial layer which is
superior in mobility to conventional Si substrate. SiGe is commonly used as a semiconductor material
for hetero junction transistors or as a strain-inducing layer for transistors. In order to use this SiGe layer
architecture in semiconductor devices, we needed quantitative analysis of patterned wafer including
SiGe. For patterned wafer analysis of a feature size smaller than 0.1 um in size, scanning transmission
electron microscope (STEM) equipped with energy dispersive spectroscopy (EDS) could be very useful
method for quantitative analysis. A reference sample with known composition is also required for
meaningful quantitative analysis. So we have obtained quantitative data of reference sample for SiGe in
non-patterned wafer by auger electron spectroscopy (AES). We executed EDS analysis on same sample
and secured conditions for quantitative analysis. TEM sample have been prepared by focused ion beam
(FIB) systems in order to prepare site-specific sample in patterned wafer. Quantitative analysis of
experiments was performed by Hitachi HD2700 dedicated STEM. During this process, we verified
many artifacts that can occur from EDS analysis, and figured out that not only analysis conditions but
also sample preparation conditions are important factor of EDS quantitative analysis. In- situ lift-out
(INLO) TEM sample preparation was more effective method for quantitative analysis than ex-situ lift-
out (EXLO) method.

As a result, we made it possible to do quantitative analysis of SiGe epitaxial layer by EDS in patterned
wafer, and formed the basis to analysis about the relationship between electrical characteristic of devices
and quantitative analysis of SiGe composition.
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Figure 1. AES profile of Ge and Si (a), Ge contents as measure with AES and EDS (b) from SiGe
structure in non-patterned wafer
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Figure 2. Geometry of TEM sample by EXLO and INLO method for quantitative analysis
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Flgure 3 Spectrum and STEM image (a) Ge contents with EDS (b) of SiGe in patterned wafer
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