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Abstract— VCSEls are spanning today wavelength ranges from UV to IR. Quantum jumps
in materials growth and processing technologies are the enablers. For each wavelength window
there exist specific applications, like material ablation cutting, drilling for UV lasers. The largest
growth rates are reported for near IR-lasers based on the GaAs and InP-material systems. In
addition the GaSb-material system is emerging.
Sensor arrays based on VCSELs are omnipresent in mobile phones and are conquering the auto-
motive market, inside and outside cars, e.g., LIDAR. Since 2018 novel consumer applications like
Netflix, Block Chain, 5G and 6G . . . and most recently AI not known at 10 years ago have led to
a huge increase of internet traffic of 60%/year. This increased use of the internet is increasing its
electrical power consumption due to increased data traffic mostly inside data centers. The energy
consumption of new data centers has crossed the 500MW level, equivalent to the power produced
by one block of a standard nuclear power plant. This unsaturated increase of energy consump-
tion to an extent not further tolerable enforces development of novel green device technologies,
in particular for GaAs-and InP-based devices. Some recent brake-throughs on energy-efficient
device designs based on these material systems are reported here [1–5]. Our new designs are
expected to allow for the first time more energy efficient dense wavelength multiplexing across
distances of several hundred m to 1 km in data centers.
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