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Abstract:

Silicon-on-insulator (SOI) transistors built in thin fully-depleted Si channels on top of an
insulating buried oxide are predicted to take over from bulk Si CMOS devices because of
their superior scaling properties. The continuing miniaturization of SOI devices, with
available Si channel and gate insulator thickness dropping to the nanoscale, as well as
integration of ultrathin SOI with novel dielectrics and gate materials, is opening the door
to Si-compatible quantum effect devices. This is important because a great many
quantum effect devices demonstrated in bandgap-engineered III-V hetero-structures have
not been used in mainstream technology, which is dominated by Si.

Here we will present some proof-of-concept structures that appear suitable for
exploitation in the SOI world: lateral interband tunneling transistor (LITT), vertical
tunneling transistor (VTT), VTT-based intersubband laser, and real-space transfer
transistors. All of these devices have been envisaged in III-V heterostructures, but SOI
implementations offer both compatibility and functional advantages. To become useful,
these devices need fabrication advances beyond the current state of the art.  Still, the
point is that novel devices and functionalities can still be grafted onto the rapidly growing
SOI technology -- an opportunity that device physicists should not miss.
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