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Epitaxial Growth of GaN by Radical-Enhanced Metalorganic Chemical
Vapor Deposition (REMOCVD) — Effect of InN nucleation layer

Department of Electrical Engineering and Computer Science, Nagoya University. Amalraj Frank Wilson

In Recent years, GaN-on-Si technology has made significant progress in high power electronic devices and high
power switching devices because of its lower cost and large size availability [1]. To grow a quality GaN on Si devices, the
insertion of a buffer layer is inevitable. Among IlI-nitrides, InN has a low band gap energy of 0.65 eV, smallest effect mass
and highest measured electron mobility [2]. However, InN has received little attention because growing high quality single
crystal is difficult due to its low dissociation temperature. Very recently, we have developed a novel growth system called
radical-enhanced metalorganic chemical vapor deposition (REMOCVD) [3], in which nitrides can be grown without high cost

ammonia gas and at lower temperatures than conventional MOCVD.

Si substrates were cleaned by organic solvent, followed by 5% HF wet etching, and loaded into the chamber. The
growth started by thermal cleaning at 900°C for 10 mins. InN nucleation layers were grown at room temperature at various
time interval. The LT-GaN was grown at 400 °C for 10 mins and HT-GaN was grown at 800 °C for 120 mins. The VHF power
was kept at 400 W for InN nucleation and LT-GaN growth and 600 W for HT-GaN growth with the chamber pressure of 100
Pa. The growth of all GaN on Si substrate was evaluated by XRD analysis and confirmed the presence of GaN [0002] at 34.5°
as shown in Fig. 1. The XRD peak intensity of GaN [0002]
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grown by our newly developed REMOCVD at low temperature, 2000 (degree)
Fig. 1. 20-0 of GaN with varying InN

nucleation time

is an effective nucleation layer for the growth of GaN on Si

substrates.
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