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ABSTRACT — Since the late 1970s, the semiconductor industry has relied on plasma processing as a key
enabling technology, which, however, is now widely considered as “mature.” With the emergence of
nanotechnology other properties of plasmas are claiming a place in the spotlight. The ability of reactive plasmas to
form nanoparticles was initially known as a contamination problem in semiconductor manufacturing. In this
seminar, however, it is demonstrated that plasmas can be used as efficient sources of functional nanoparticles.

Two examples of this approach are presented. First, a constricted mode capacitive discharge is used to produce
single-crystal, cube-shaped silicon nanoparticles. Particles are between 20-50 nm in diameter with a highly
monodisperse particle size distribution. Applications of these particles in the manufacture of nanoparticle-based
Schottky barrier vertical transistors are presented. Second, a high-yield plasma process is used to form silicon
quantum dots in a single-step flow-through reactor. The silicon nanoparticles are less than 5 nm in size and exhibit
intense room temperature photoluminescence. Unusually high quantum efficiencies for silicon have been achieved
through surface passivation under strict exclusion of oxygen.
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Informal Faculty Luncheon: Wednesday, February 1, 2006, 12:00 noon. Meet in 1100 ME and walk to lunch with
other faculty. Prof. Kortshagen will be able to attend.



