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nGaAs/InAlAs superlattices (SLs) are very attractive and suitable for QCL applications due to the availability of lattice

matching on InP substrate and large conduction band offset. When InxGal-xAs and InyAll-yAs compounds are lattice
matched to InP substrate, this allows fabricating QCL devices with an emission wavelength at A>4um. Similarly, to go larger
wavelengths, the same materials can be used by utilizing a technique known as strain-balancing to overcome the difficulties
arise from lattice mismatch. Precise thickness control, alloy composition control and repeatability of the SLs are the most
critical issues to be dealt with in growth studies to obtain the desired device structures. The thinnest layer thickness is a
few monolayers and the device performance is quite sensitive to interface roughness. Molecular beam epitaxy (MBE) is the
generally preferred growth technique due to the requirement of having very thin layers with sharp interfaces. However, QCL
also includes thick layers such as claddings for which MOCVD suits the best. For these reasons, it is worth efforts to find a
way to grow the whole structure via MOCVD. Using special growth conditions and smaller mass flow controllers (MFCs) it
is possible to precisely control the gas flow quantity dilution and injection of metalorganic sources. Transmission Electron
Microscope (TEM), Scanning Tunneling Electron Microscope (STEM) and similar techniques are widely used to determine
the exact thickness of epitaxially grown SLs. However, these techniques are destructive, relatively expensive, time consuming
and require an elevated level of expertise for the sample preparations as well as the sample measurement. The high-resolution
x-ray diffraction is a non-destructive, economic, quick and robust technique than electron microscopes and depending on the
scan type it is quite sensitive to thickness change, alloy composition and interface quality and, as we demonstrate, it can be used
to find the thicknesses for very thin layers.
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Figure 1: 10 stage strain balanced QCL structure grown by MOCVD
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