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Trench-confined selective ep1tax1a1 growth process in which epitaxial growth of a semiconductor device
layer proceeds within the confines of a trench. In embodiments, a trench is fabricated to include a pristine,
planar semiconductor seeding surface disposed at the bottom of the trench. Semiconductor regions around
the seeding surface may be recessed relative to the seeding surface with Isolation dielectric disposed there
on to surround the semiconductor seeding layer and form the trench. In embodiments to form the trench, a
sacrificial hardmask fin may be covered in dielectric which is then planarized to expose the hardmask fin,
which is then removed to expose the seeding surface. A semiconductor device layer is formed from the

seeding surface through selective heteroepitaxy. In embodiments, non-planar devices are formed from the
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semiconductor device layer by recessing a top surface of the isolation dielectric. In embodiments, non-planar

devices CMOS devices having high carrier mobility may be made from the semiconductor device layer.

BEREE
101
103
EL e y
105
F—~_/
SRR
!
107
F—~_"
R E LR
v
109
WRERES GBI |
SRR
'
111
BRBEERGE [
& 113
EaMRESEeRRnEY |

v
weww )

= 1



1578383

N
wHmE
EEREE : 104143373 (] 0>/3>b/7¢//%)p

MEFEH 102409 H 17 H MCIPC 4338 : HOIL 21205  (2006.1)

HOIL 21/336 (2006.1)
HO1L 29/78 (2006.1)

(383K ] (P X/EX)
BRRERNEZEZREREEE

Trench confined epitaxially grown devi..ce layer(s)

[ 3]

ABERE-EEEERNEELESRERRE |
DY BEEBEBNESNEETEREQNREN - NER
Bl » BEGUERBERL FEOELEBEEEEE -
HEEBEBENES - £ 58 % @ /5 B 1 558 & 504
HREBEELR BRBENEEREE L LM E S L
EEBHVREE RERBENER T BrEse
ERTUNBEES  HARTVTELCUEEERIEE -
® L supLRBRERE ERBEEEACoEEE
RERSNSEREANR - RERO D FTEHLEBEGE
HERENEENEREUBTALSBEBERK - 1
P AAEHRTERRWIEFEES CMOS £ 51
fE g 4 B E B -

871925-1 -1-



1578383

]

Trench-confined selective epitaxial growth process in which epitaxial growth of a
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semiconductor device layer proceeds within the confines of a trench. In embodiments, a
trench is fabricated to include a pristine, planar semiconductor seeding surface disposed
at the bottom of the trench. Semiconductor regions around the seeding surface may be
recessed relative to the seeding surface with Isolation dielectric disposed there on to
surround the semiconductor seeding layer and form the trench. In embodiments to form
the trench, a sacrificial hardmask fin may be covered in dielectric which is then
planarized to expose the hardmask fin, which is then removed to expose the seeding
surface. A semiconductor device layer is formed from the seeding surface through
selective heteroepitaxy. In embodiments, non-planar devices are formed from the
semiconductor device layer by recessing a top surface of the isolation dielectric. In
embodiments, non-planar devices CMOS devices having high carrier mobility may be

made from the semiconductor device layer.
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