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Theinvention of the High—Electron Mobility Transistor (HEMT) revolutionized the world of high—frequency
electronics. First on GaAs, then on InP and more recently on GaN, HEMTs have steadily achieved higher
levels of performance in terms of high—frequency gain, noise and power. In this presentation, Prof.
Dae—Hyun Kim will present recent advancements on llI-V semiconductor transistor technologies, such
as sub-30 nm In Ga, As/In, Al ,As QW HEMTs with ultra-high frequency response and extremely
low-noise characteristics, In,,Ga,,As multi-bridged channel FETs (MBCFETs) with selective S/D
regrowth process for next—generation logic applications, and InP double—heterostructure—bipolar-
transistors (DHBTs) and sub—-100 nm GaN HEMTs for RF high—-power and high-linearity applications.
In particular, he will discuss the evolution of HEMTs along their path towards THz and milli-Kelven
(mK) operation for next-generation 6G and quantum-computing applications, and highlight steps
to be taken in order to attain these ultimate prizes. Lastly, he will address physical and analytical
modeling on carrier transport and electrostatics in those IlI-V transistors with L, from a few um to
sub-30 nm, together with virtual-source based compact modeling that helps understand ballistic

transport phenomenon and guides future directions.

- Ph.D in EECS from Seoul National University, 2004

- Post-doc, MIT from 2005 to 2008

- MTS/SMTS, Teledyne Scientific Company from 2008 to 2012
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- Prof., SEE of Kyungpook National University from 2015 to present
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