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Statistical MOSFET variability 
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Numerical simulations of statistical MOSFET 
variability 
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Dopants closely to the interface determine the 
statistical MOSFET variability 
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Both number and positions of dopants matter
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Variability trends
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Reduction of statistical variability in epitaxial delta 
doped MOSFETS 
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Reduction of statistical variability in epitaxial delta 
doped MOSFETS 
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Other sources of statistical variability 
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Random dopants Metal gate or Polysilicon
Granularity

Line edge roughness



The 3D ‘atomistic’ simulations are predictive – 40 nm 
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The 3D ‘atomistic’ simulations are predictive – 40 nm 

11Collaboration with ST Microelectronics
AVT=2.8



Variability at the ultimate bulk CMOS scaling (20 nm) 
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Epitaxial channel transistors – 20 nm CMOS 
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Epitaxial channel transistors – 20 nm CMOS 
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Epitaxial channel transistors – CL + back doping 
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Strong interplay between statistical variability and 
statistical reliability 



Mobility improvement 
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MST®: Mechanism and 
Benefits 
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Mobility Enhancement  
• Both NMOS and PMOS 
• Idsat and Gm enhanced
• Gate Leakage reduced
• Precision Doping Profiles
• Variability reduced &  

Matching improved 
• Potential 1/f Noise reduction  
• TDDB & NBTI Reliability 

improved 
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