5 Bl 5

2IHAY IV LERORRE

7T K B F

Development of GaN Substrates —— by Kensaku Motoki —— To commercialize violet lasers, the mass production of
high quality gallium nitride (GaN) single crystal substrates is the key. Sumitomo Electric had successfully developed
a process to obtain GaN substrates by means of vapor phase epitaxy. In this process, a thick GaN crystal layer is
grown epitaxially on a foreign GaAs substrate, and later, the GaAs is removed. However, a large number of crystal
defects (dislocations) generated on the interface between GaN and GaAs had remained a problem. To reduce the
dislocations, Sumitomo Electric had developed an original method, DEEP; dislocation elimination by the epitaxial-
growth with inverse-pyramidal pits. With this method, numerous large inverse-pyramidal pits are provided on the
surface of GaN crystals and as the crystals grow, dislocations move to pit centers. As a result, for the outside of the
pit centers, high-quality GaN crystals with scarce dislocations, are obtained.Furthermore, with our advanced-DEEP
(A-DEEP), pit positions can be predetermined by the areas with opposite polarity of GaN. Thus, Sumitomo Electric
has succeeded in reducing a remarkable number of dislocations and finally realized high-quality GaN substrates,
which satisfy all the requirements for the violet laser diode, by A-DEEP. This paper reviews the early stage of R&D

on GaN substrates at Sumitomo Electric.
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