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GaAs-based TEDs
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Performance and Design of GaN-Based Transferred-Electron Devices "
Shao Xianjie', Lu Hai"'", Zhang Rong', Zheng Youdou', and Li Zhonghui’

(1 Jiangsu Provincial Key Laboratory of Advanced Photonic and Electronic Materials , Department of Physics ,
Nanjing University, Nanjing 210093, China)

(2 National Key Laboratory of Monolithic Integrated Circuits and Modules, Nanjing Electronic Devices Institute, Nanjing 210016, China)
Abstract: Based on the basic transit-time domain operation mode of TEDs, we first calculated the ideal maximum oscillation frequen-
cy of GaN-based transferred-electron devices (TEDs) , which can be as high as 4. 7THz. This value is nearly 8 times as high as that of
GaAs-based TEDs, which is about 0. 6 THz. Next, we calculated the maximum output power of GaN-based TEDs indicating that GaN-
based TEDs are promising for high microwave power applications. We also discussed the two critical conditions in GaN-based design
for generating stable Gunn oscillations in transit-time domain mode. Our calculation indicates that the product of electron concentra-
tion and the length of active layer should be higher than a critical value of 6.3 X 10 cm™?;and the doping lever of the active layer
has to be smaller than a critical level of 3.2 X 10" cm™®. This study suggests that GaN-based TEDs have significant advantages for
high-frequency and high-power microwave generation,which are perspective for high-power THz signal source applications.

Key words: GaN; transferred-electron device; negative differential resistance effect; maximum oscillation frequency; critical do-
ping concentration
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