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Portable. Commandos Behind Enemy.1. Field of the Invention The present invention relates to the field of
field effect transistors. More particularly, the invention relates to a high-performance, self-aligned
vertically-gated high-electron mobility transistor. 2. Description of the Related Art A heterostructure field
effect transistor (HFET) is a type of transistor in which at least one of the two-dimensional electron gas
and the two-dimensional hole gas are confined in a quantum well. A three dimensional, FinFET
(FinHetero) structure is a type of finFET structure where the transistor channel comprises a pillar of
semiconductor material having an upper section disposed on a top surface of a substrate and a lower
section disposed on a top surface of a fin that has a three dimensional profile. The fin is typically formed
on a substrate and then a final set of transistor source/drain terminals is formed on the top surface of the
fin. The fin provides a similar function to that provided by the bulk silicon in a three dimensional, finFET
structure: providing a three dimensional channel region for increased current flow with reduced short
channel effects. The FinFET structure eliminates some of the short channel effects experienced by planar
devices. In contrast with conventional planar transistors in which source/drain extension and halo
implants are required to reduce off-state leakage currents, a FinFET structure may be fabricated using
only the drain-side and source-side halo implants. Consequently, FinFET device scaling is determined
only by the gate-length, and such transistors can scale to a minimum feature size of 0.15 xcexcm or
below. Elimination of the short-channel effects of conventional FET structures has been an important part
of scaling to deep-submicron dimensions and the continued scaling of the gate length, which is being
scaled to the limits of the resolution of conventional optical lithography. However, the trend in the
semiconductor industry has been towards smaller device dimensions. In fact, current production FinFET
devices fabricated using the self-aligned fin etch (SAFE) technique are limited by the resolution of
photolithographic tools. One way of creating a scaled-down transistors is to go to a smaller device
dimension.
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