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Classical MOSFET Structure

Polysilicon Aluminum

3D Schematic of a n-type MOSFET 



Non-classic CMOS Devices



depletion region Thin body



Another View

Source: Weste/Harris



Latchup in Bulk CMOS







Not as much substrate to generate charge in!









SOI -> Multigate FET



Device Design (Electrostatics)

λ: natural length-- an indicator
of device scaling ability.

Leff > 2.5λ is the bottom line to
sustain an acceptable
electrostatics.



What does FinFet look like?
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3D view of FinFET

3D view of multi-fin 

FinFET



UC Berkeley Results – FinFET/ Double Gate (2000-04)

Gate Length = 30nm, Fin 
Width =20nm

Gate Length = 30nm, Oxide thickness 
=2.1nm

PMOS

NMOS



Highest ever performance reported for NMOS and PMOS devices on a 
single substrate !!

INTEL’s TriGate FinFET (SSDM 2002)



TSMC’s -gate FINFET (SSDM-2002)



IMEC’s Stacked Si Nanowire (2016 VLSI Symp.)



IBM’s Nanosheet (2017 VLSI Symp.)



Low Power Switch ?
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