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Lecture 18: 
Nanoelectromechanical Systems
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Nanoelectromechanical Systems
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Problems with uniformity of thin films and built-in strain

Poly-Silicon Thin Film Processing
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Suspended single crystal silicon E ~ 130 GPa (comparable to steel)

Single Crystal Reactive Etching
and Metallization (SCREAM)
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MEMS Fabrication using Silicon-on-Insulator Substrates
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Capacitive Micro-Actuator
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Capacitive Micro-Actuator
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Capacitive Displacement Sensor
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Asymmetry in electric
field lines actuate
vertical motion

Torsional Micro-Actuator
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Torsional Micro-Actuator
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Lucent Technologies Mirror Array
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Silicon Micromirrors and Nanowires
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Resonant frequency of a doubly clamped beam:

Note: 2 μm long, 50 nm wide wires have f0 ~ 400 MHz

Resonance frequency inversely scales with size

Resonance Frequency of NEMS Structures
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Carbon Nanotube Tweezers
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Carbon Nanotube Tweezers
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Carbon Nanotube Tweezers
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Nonvolatile Carbon Nanotube Memory
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Strain layer

Sacrificial layer

Strain-driven Positioning of MEMS Structures
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Strain-driven Positioning of MEMS Structures
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Microfluidic Channels
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Separation of DNA using Entropic Trapping
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Separation of DNA using Entropic Trapping
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Separation of DNA using Entropic Trapping



Department of Materials Science and Engineering, Northwestern University

J. Han and H. G. Craighead, Science, 288, 1026 (2000).

Separation of DNA using Entropic Trapping
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