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Transistors:	
  Key	
  to	
  Technology	
  



How	
  a	
  Transistor	
  Works	
  
Electron	
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Approaching	
  the	
  Quantum	
  Limit	
  
•  Wave-­‐parLcle	
  duality	
  
•  de	
  Broglie	
  wavelength:	
  

•  4.5	
  nm	
  at	
  room	
  temperature	
  
•  39	
  nm	
  at	
  4K	
  

22nm	
   39nm	
  



Quantum	
  Effects	
  in	
  Modern	
  Devices?	
  
•  Measurements	
  indicate	
  quantum	
  behavior	
  
•  2	
  types:	
  	
  
–  Interference	
  
– Confinement	
  



Quantum	
  Interference	
  in	
  Transistors	
  

How	
  can	
  we	
  apply	
  this	
  to	
  nanoscale	
  MOSFETs?	
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Transistor	
  Model	
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Wave	
  ReflecLon	
  at	
  Barriers	
  



Matrix	
  FormulaLon	
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Data	
  Analysis	
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