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Nitride semiconductors have recently attracted attentions for use in optical and electronic
devices. However, the current devices based on GaN and the related alloys cannot perform
at their full potential as high as we expected due to the high density of lattice defects in the
crystals. In many cases, nitride devices are heteroepitaxially fabricated on different types of
materials (sapphire, SiC and Si), and the heteroepitaxial layers have high density of
threading dislocations (TDs) due to the large lattice mismatch between substrates and GaN.

In this work, we demonstrate that Eu-doping during the growth of vicinal (0001) GaN can
completely eliminate the macrosteps and forms high quality crystal with low TD density.
The macrostep-elimination originates from Eu incorporation at macrostep edges and
depression effect on macrostep propagation. Furthermore, we also find that the surface-
control epitaxy on vicinal substrates maintains even during the growth of InGaN/GaN
quantum well structures. Towards device application, we investigate optical characteristics of
the InGaN/GaN quantum wells on vicinal substrates.
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