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6. Project abstract (up to 200 words) to be shared with judges: 

The tunable RF frequency devices have wide applications. We design a tunable surface acoustic 

wave (SAW) device by using the ZnO/GaN-based multifunctional and multilayer structure that 

consists of a piezoelectric Ni:ZnO layer deposited on the semiconductor ZnO/GaN 

heterojunction. The device is built on the c-plane sapphire substrate. The Ti/Au contacts on the 

NZO surface to serve as the top gate. The acousto-electrical interaction in the piezoelectric –

semiconductor dual layer enables the voltage-controlled SAW frequency tuning. The electrical 

conductivity in the ZnO/GaN heterostructure is tuned by a biasing voltage on the top gate. In this 

structure, GaN introduces high acoustic velocity while ZnO allows for high piezoelectric 

coupling coefficient. Combining GaN and ZnO gives the unique advantage of both high acoustic 

velocity and high coupling coefficient to produce a high frequency tunable SAW device. We 

present the structural design of two types of devices: exposed IDT and buried IDT configuration. 

Compared to the exposed IDT device configuration, the buried IDT is expected to have a better 

frequency tuning and lower loss. We will also design the testing process and setup to measure 

the tunable SAW devices with both configurations. The RF spectra monitoring and MATLAB 

simulation will be conducted to analyze the device output characteristics for extracting the RF 

frequency tenability. 

 
 


