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High Hole Mobility in Strainéee

AStraininducedhigh hole mobility and ballistic velocitgan be used to
Increasecurrentdrive and decrease power consumptionmFETSs.

ChernlEDM2012 g£°® ool

G

S

QWEFET (biaxial strain)

Experimental Data

NW (W=49 nm -
ChernIEDM2012

NW (W=40 nm) |
eda, VLSI 2013 1

0

Wi Planar (biaxial straj
Pillarisetty IEDM 2010 Chern IEDM2012 -

4 6 8 10
N (10" cm™)

James T. Teherani, MIT 2



High Hole Mobility in Strainéee

AStraininducedhigh hole mobility and ballistic velocity can be used to
Increase current drive and decrease power consumptiopn-BETS.
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High Hole Mobility in Strainéee

AStraininducedhigh hole mobility and ballistic velocity can be used to
Increase current drive and decrease power consumptiopn-BETS.

AThiswork explains mobility results through QM simulations and
extendsanalysis to ballistiozelocity.
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Mobility, Current, and Ballistic Velocity

Longchannel device (drifdiffusion):
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Mobility, Current, and Ballistic Velocity

Longchannel device (drifdiffusion):
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Experimental Device Fabrication

1) sGOI Substrate 2) Electron Beam Patterning3) Dielectric Depositio
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ABegin withbiaxiallystrainedGeon insulator

ANanowire patterning creates free surfaces
A lateral strain relaxation

AFinal strain is asymmetric
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Asymmetric Strain (1/2)
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Asymmetric Strain (2/2)
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Measured & Simulated Strain
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Impact of Strain on Valence Band
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AStrain shifts the valence band through deformation potentials
A150meVenergy shift due to lateral strain relaxation near sidewalls
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Hole Density Across Device
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Quantum Mechanical Simulation Detalls
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Inverse Effective Mass Calculation
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Inverse Effective Mass (1/2)
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Inverse Effective Mass (2/2)
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Inverse Effective Mass (2/2)
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