Title: Scaling of High Frequency I11-V Transistors

Course Description /Abstract: Electron device bandwidths continue to increase rapidly,
with Si MOSFET cutoff frequencies now exceeding 400 GHz and InP transistor
bandwidths being presently approximately 1 THz. We will examine the design of both
InP bipolar and field-effect transistors for application at the highest frequencies.
Performance metrics relevant for digital, mixed-signal, and RF circuits will be developed,
device high-frequency parasitics defined, and cutoff frequencies calculated. Scaling laws
necessary for proportional improvement in all device high-frequency properties will be
derived for both HBTs and FETSs. Present challenges in device scaling will be considered
in detail, in particular the effects of geometry, semiconductor-metal and semiconductor-
dielectric interfaces, thermal resistances, and fringing capacitances. We will consider
appropriate revisions to device fabrication process flow, including dry-etch processes for
junction definition, blanket sputter / dry-etch processes for contact definition, and
planarization and dielectric sidewall processes for contact alignment. Methods, and
challenges in high-frequency transistor characterization will be discussed, and design of
100 + GHz IC interconnects addressed.

Intended Audience:
MS/Ph.D. students and researchers of M.S. or Ph.D. level education active in
semiconductor research.
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