MBE growth of mid-IR interband cascade lasers
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Interband cascade lasers (ICLs) were first proposed 30 years ago [1] and have since become essential
for a wide range of applications within the 3—6 um wavelength range [2,3] thanks to their operation in
continuous wave above room temperature and a power consumption below 0.5 W. However, the active
region of ICLs is particularly complex and relies on the alternance of few-monolayers thin layers of
binary antimonides and alloys with non-common atoms. Therefore, the molecular beam epitaxy (MBE)
growth of ICLs remains challenging. In fact, the extensive group-V intermixing at the interfaces, the
different optimal growth temperatures required for the various layers, and the sensitivity to thermal
annealing can affect the properties such as threshold current and emission wavelength [4, 5].

However, despite the high sensitivity of ICL to their growth conditions, these structures are surprisingly
very tolerant to high crystalline defect densities such as dislocations. In contrast to interband diode lasers,
which are very sensitive to dislocations with a rapid degradation of their performance [6], ICL grown
on highly mismatched substrates such as GaAs and Si exhibit very similar performances without
degradation during ageing [7]. These properties open the way for the direct integration of mid-infrared
lasers on GaAs or Si photonic integrated circuits for the development of compact and low-power
consumption optical sensors.

In this talk, we will first detail the influence of the growth conditions on the properties of the QWs
constituting the ICL active region and then review the growth and performance of ICLs on different

substrates emitting between 3.3 and 4.7 pm.
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