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is surprisingly effective. For a lattice temperature of 2 K, the electron temperature reaches 10
K at a microwave power of 10 mW, and the temperature increases by 25 mK at 1 microwatt,
in spite of the fact that sample is located in the microwave cavity in the minimum of electric
field.

P-FKP3: Voltage tunable two-band MIR detection based on Si/SiGe quantum cascade
injector structures

M. Grydlik1, P. Rauter1, M. Meduna1, C. Falub2, T. Fromherz1, G. Dehlinger2, H. Sigg2, D.
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We report the results of photocurrent spectroscopy in the mid-infrared (MIR) spectral region
performed on p-type Si/SiGe cascade structures. The samples were grown by MBE and con-
sist of a series of five SiGe quantum wells with ground states that can be coupled through
thin Si barriers by aligning them in energy with an externally applied electric field Ebi. Quan-
tum wells and barriers are Boron doped to a level of 2.5 1017 cm−3. Our samples contain 10
sequences of the 5 quantum wells separated by 500 nm thick, undoped Si barriers. Vertical
photocurrent spectroscopy has been performed for various electric fields applied perpendicu-
lar to the quantum wells at temperatures between 10 K and 100 K. Depending on the direction
of the externally applied electric field relative to Ebi, the photoresponse of our samples can be
switched between two MIR detection bands with maxima at 230 meV and 400 meV. Due to
the inversion asymmetry of the samples, at 0 V external voltage the samples deliver a short
circuit current in the high-energy spectral band. Since the quantum cascades are formed in
the valence band of the Si/SiGe structures, the quantum well transitions responsible for the
observed photocurrents are allowed for radiation polarized parallel to the quantum wells.
Therefore, these structures appear to be suitable for voltage tuneable MIR detection under
normal incident radiation. By comparing the experimental results to model calculations, de-
sign strategies to optimize the responsivity of the Si/SiGe cascade structures are discussed.
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GaN and its ternary compounds are widely used for optoelectronic devices operating in the
visible and UV spectral range. These devices consist of epitaxial layers, which are mostly
grown by metalorganic chemical vapor deposition (MOCVD). To ensure constant quality and
high process yield, in-situ monitoring tools are highly desirable. We have used multiple wave-
length ellipsometry to achieve full process characterization and identified critical steps during
the growth of high quality GaN layers. A crucial step in the growth of GaN on sapphire sub-
strates is the deposition of a low-temperature nucleation layer, which helps to overcome the
high lattice mismatch between substrate and the epilayer. The thickness and quality of this
layer largely determines the quality of successively deposited structures. Our optical mea-
surement can determine the current thickness of the nucleation layer in real-time and thus
ensure high process stability. During the growth of ternary compounds (AlGaN, InGaN), it
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