Acoustics 08 Paris

ACOUSTICS2008/2420
Design of ITI-Nitride multi-layer structures for optical and surface
acoustic wave interaction

Samuel Dupont?, Jean-Claude Kastelik?®, Victor Zhang”, Federica Causa®, Qingbin Meng® and Jayanta
Sarma®
AIJEMN CNRS 8520 DOAE, Université de Valenciennes et du Hainaut Cambrésis Le Mont Houy, 59313
Valenciennes, France
PIEMN-CNRS, Av. Poincare, Cite Scientifique, B.P. 60069, 59652 Villeneuve d’Ascq Cedex, France
°Dept. of Electronic and Electrical Engineering, Univ. of Bath, BA2 7AY Bath, UK

Research efforts into Surface Acoustic Waves (SAW) devices built on ITI-Nitrides has recently significantly
intensified because of the increasing availability of good-quality epitaxial material. Owing to their strong
piezoelectricity and high acoustic velocity, high-Al-content materials are of particular interest in high-speed
applications (GHz electronics). For optoelectronics applications ITI-Nitrides cover a wide range of wavelengths
from ultra-violet (AIN) to blue (GaN) to infra-red (InN); thus providing great flexibility in the choice of
operating wavelength.

III-Nitrides, therefore, become particularly attractive for the development of acousto-optic modulators where
the SAW is used to create a controllable (moving) optical grating, causing the diffraction of the Optical Guided
Wave (OGW). The interaction is governed by the momentum and energy conservation and importantly by
the field overlap of the two waves.

We present here design guidelines and modelling results for the development of ITI-Nitride-based multi-layer
structures to support both OGW and SAW. The purpose of this study is to attempt to optimise the de-
vice efficiency compared to single GaN-layer structures typically used in the literature where only the SAW
characteristics are optimised.
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