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Fig. 2 Calculated hole mobility under uniaxial com-
pression, biaxial tension, and unstrained Si as a func-
tion of the effective electric field
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k « p and Monte Carlo Studies of Hole Mobility in Strained-Si
pMOS Inversion Layers
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100084, China)

Abstract: Hole mobility in strained silicon pMOS inversion layers is investigated theoretically. Using a six-band stress-depend-

ent k « p model,the subband structures of ZDHG in inversion layers are computed from a self-consistent solution to the one-

dimensional Schrodinger and Poisson equations. The hole mobility dependence on the transverse electric field for both uniaxi-
al compression and biaxial tension is studied with the Monte Carlo method and compared with the case of unstrained silicon.
The simulation results show that both uniaxial compression and biaxial tension can enhance the hole mobility. Uniaxial com-

pression along the [110] direction enhances the hole mobility much more than in any other crystalline orientation.

Key words: strained silicon; mobility; k ¢ p method; Monte Carlo simulation
PACC: 7220F; 7115Q
Article ID: 0253-4177(2006)12-2144-06

T Corresponding author. Email: zhaoji03@mails. tsinghua. edu. cn
Received 26 March 2006, revised manuscript received 16 August 2006

(©2006 Chinese Institute of Electronics



