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Development of High-Al-Composition AlGaN-Channel High Electron Mobility Transistors on AIN Substrates —— by
Katsushi Akita, Shin Hashimoto, Yoshiyuki Yamamoto, Norimasa Yafune, Hirokuni Tokuda, Masaaki Kuzuhara,
Motoaki lwaya and Hiroshi Amano —— High electron mobility transistors (HEMTs) with AlGaN channel layers are
promising for the next-generation high-power and high-frequency electron devices. These are expected to show
higher breakdown voltage and better high-temperature characteristics than GaN-channel HEMTs since AlGaN has a
higher breakdown field and larger bandgap energy than GaN. However, epitaxial growth of the structure is difficult
because of the large lattice mismatch between GaN and AlGaN. Therefore, our group has developed the AlGaN-
channel HEMTs on freestanding AIN substrates. This report presents the epitaxial growth for the AlGaN-channel-
HEMT structures and the device characteristics of the AIGaN-channel HEMTs.
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