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Heterostructure transistors with high
hole and electron mobility

Engineers in Prof. Krishna Saraswat's laboratory have developed a patented
heterostructure channel transistor based on IllI-V semiconductor materials and
designed for optimum hole transport. Using IllI-V materials (such as antimony)
enables continued scaling of transistor performance beyond what can be achieved
with standard silicon. This high mobility channel design addresses problems related
to interfaces between materials and confinement of both holes and electrons. The
inventors have also demonstrated a heterostructure design with high offsets for
confining both electrons and holes in the high mobility channel. These transistors
are well suited for end user applications in high frequency (THz range) and analog
applications.
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Fig 1: Proposed Sb-based IlI-V MOSFET with heterostructure engineering to

ameliorate the response from interface defects by inserting a thin layer of narrow
bandgap semiconductor between oxide and wide bandgap material.

Applications

e MOSFETs (metal-oxide-semiconductor-field-effect transistors) for analog and
high frequency devices using IlI-V materials



Advantages

High performance - Sb-channel transistors will enable complimentary logic
technology outperforming Si transistors

o highest on current for digital applications

o highest frequencies for analog applications

o SS of 120mV/decade, ION/IOFF>104 and Gm,max of 140/90 mS/mm
CMOS compatible
High hole mobility:

o peak Hall mobility for holes of 960cm2/Vs

o maintained a high sheet charge
Lowest interface defect densities
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