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Report:

Two types of Si-based heterostructures have been investigated during this beam time. Reciprocal space maps
(RSMs) of partidly relaxed, graded SiixGex buffer layers grown by Low Energy DC-Plasma Enhanced
Chemical Vapor Deposition (LEPECVD) have been measured using a position sensitive detector (PSD)
setup. These samples were provided by ETH Zurich within the framework of an ESPRIT-project (LOCO).™?
Symmetrical and asymmetrica maps were recorded at different wavelengths. Figure 1 shows the (004) and
(224) maps of sample #5441. From RSMs the strain distribution as a function of the Ge content of the
buffer layer was obtained (Fig. 2) showing efficient strain relaxation as required for subsequent growth of
strained Si-channels for two dimensiona electron gas confinement. The strain distribution in this particular
sample deviates, however, from the usua pattern known from similar, MBE grown samples. This might be
due to an overshoot in the feedback control of the Ge source during sample growth. Additionally, specular
reflectivity scans of thin (typically 15-20 nm), boron-doped hetero bipolar transistor (HBT) SiixyGexCy
structures have been measured in order to determine their layer thicknesses and interface roughnesses
(Fig.3).
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Figure 1. Symmetrical (004) and asymmetrical (224) reciprocal space maps of LEPE-CVD
grown sample 5441, measured at a wavelength A=1.31Al using a PSD.
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Figure 2. In-plane strain distribution of LEPECVD grown sample 5441 as a functionl of the
Ge content in the buffer layer.
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Figure 3. Specular reflectivity scans of MBE-grown SiGeC epilayers (HBT structures)|



