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Advances in Nitride Semiconductors - Substrates and Devices - by Kensaku Motoki —— Gallium nitride (GaN)
and other nitride compound semiconductors show high potential as optical and electronic devices. Sumitomo
Electric Industries, Ltd. has been researching this potential, and in the early 2000s succeeded in developing the
world’s first 2-inch GaN single crystal substrates with high quality and low dislocation density, which were essential
features for violet lasers, by using vapor phase growth technique. Moreover, we have worked on the development of
optical and electronic devices using GaN substrates. Taking advantage of the characteristics of GaN’s semi-polar
{20-21} plane, we succeeded in demonstrating the world’s first room-temperature continuous-wave operation of a
520 nm green laser diode. We also successfully fabricated Schottky barrier diodes with a specific on-resistance of
0.71 mQcm? and breakdown voltage of 1100 V as well as pn-junction diodes with a breakdown voltage of 925 V.
Furthermore, we have developed novel vertical heterojunction field-effect transistors which exhibit a low specific on-
resistance of 7.6 mQcm? with a breakdown voltage of 672 V. This paper reviews our R&D activities on GaN-related
semiconductors for over the past ten years.
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