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Improvement is necessary  
to realize frequency filter for 
5G and 6G network range

• Allow the realization of RF filter with higher 
frequency and wider bandwidth 

Aluminum Nitride (AlN)

• Ultra-wide band gap (6.0 eV)

• Moderate piezoelectricity

(https://sensait.jp/14350/)

RF filters for wireless 
communication

Sensor Power device

Time of Flight Sensor
TDK

AlN-based Transistor
NTT press release 2022

High SNR microphone
Vesper Technologies co. HP

Microphone

Applications

Scandium Aluminum Nitride 
(ScAlN)

• Wurtzite structure

• Very low resistivity (insulator)

N-polar ScAlN

Al-polar ScAlN

Piezoelectric layer Polarity control

Electrode layer Conductivity control

• Electrode material also affect the performance

• Piezoelectricity • Ferroelectricity

(Kamohara et al, J. Crystal Growth, 275 
(2005) 383)

(Liu et al, J. Micromachine, 
11 (2020) 630)

(Fichtner et al, J. Appl. Phys., 125 (2019) 114103)(Akiyama et al, Adv. Mater., 21 (2009) 593)

(Patent: PCT/JP2021/042898 and US20240101423A1)

Controlling the electronic conductivity of wurtzite-AlN

(Patent applications are submitted: 2024-031861 2024-031899)


