000 S p-MOSFETO OO OOOOOOODOO

Hole Mobility Enhancement in Strained Si p-MOSFETs

ooooo
TEZUKA Tsutomu

ooooo
SUGIYAMA Naoharu

ooooo

gool00O0O0O00OO0oOoUoOooooooosioooooooooooooooooooooooooooO
0000000000 D0ODODODCMOS]I Complementary Metal Oxide Semiconductorf0 0000
oo0dooooooooooooooU0ooooooOo0OoDoo00UUDooDOOoO0UUOoOoDODOOO
000000000000 ooooooooooooooo

0000O00dgd si p-MOSFET! Field Effect TransistordD OO0 0000000000000 OOOO
O000DooU00oooo00ooo00oooOU0UooDoo0UooDoOoOU0UOooDOUUOOoOoO40%O0O0
000000000000 UoooooOOU0Oo sSiMOSFETUODOOOOOODODOOOOOODOCMOSO
gooooOoOoOooOooooooooooo

It is known that hole and electron mobilities are enhanced in tensilely strained (001) Si. The enhancement of hole mobility is
expected to improve the operation speed of CMOS circuits.  The origin of mobility enhancement in hole inversion layers has been
conjectured to be the deformation of the valence band structure. However, the valence band structure is not yet clearly understood.

We fabricated strained Si p-MOSFETs and then measured the ratio of the Hall mobility to the conductivity mobility of the hole
inversion layers. We found mobility enhancement of up to 40 % and the reduction of anisotropy in the hole subbands due to the
strain.  These results are important for understanding the mechanism of mobility enhancement and developing CMOS circuits with
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strained Si MOSFETSs.
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Schematic diagram of strained Si
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Splitting of valence and conduction bands due to strain
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Schematic diagram showing anisotropy of valence band in Si
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Currentl] voltage characteristics of strained Si p-MOSFET
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