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SEMICONDUCTOR DEVICE AND METHOD OF MANUFACTURING THE SAME
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According to one embodiment, a semiconductor device in which CNTs are used for a contact via
comprises a substrate includes a contact via groove, a catalyst layer for CNT growth which is formed at the
bottom of the groove, and a CNT via formed by filling the CNTs into the groove in which the catalyst layer
is formed. Each of the CNTs is formed by stacking a plurality of graphene layers in a state in which they
are inclined depthwise with respect to the groove, and formed such that ends of the graphene layers are
exposed on a sidewall of the CNT. Further, the CNT is doped with at least one element from the sidewall
of the CNT.

HEREE



1541970

TW 1541970 B

AR
30 4 10+« - SiBR(ES
# 4 4R)
\/ -

?\\ 42 11°21041 « - %
\\ SIS SN\SM

v

~—41 12« o o B4R B
\\\\\\\\\\\\\\\3 21 30+ ¢« « CNT & 7L

33 M
‘ \\\ 1+~12 31« = - HBIAEHLE
\ N 11 32 - - AB4LB

%
X
~\\‘\

/
/

|32 15. .. FRES

el 2 27 /./\/\‘\/\ Y
N \L

/ NII\/ 7720 LL
S NSIS NANSNIANNAY

e 3 N N

AN
1l 33 - -ONT
| / 42 « o B
23 15 45« o « FREESR

i



1541970

Z A&

MEREEEESR 1 103107900

MEFEH 103403 07 3 . XIPC £33
% B 77 A
(#HELE] (P X/HEX) Lm“//,,&;(zooaou

FEHEEBERAERET A

Semiconductor device and method of manufacturing the same
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According to one embodiment, a semiconductor
‘device in which CNTs are used for a contact via
comprises a substrate includes a contact via groove, a

=3b<%:%éatalyst layer for CNT growth which is formed at the

‘bottom of the groove, and a CNT via formed by filling

' the CNTs into the groove in which the catalyst layer is
formed. Each of the CNTs is formed by stacking a
plurality of graphene layers in a state in which they
are inclined depthwise with respect to the groove, and
formed such that ends of the graphene layers are
exposed on a sidewall of the CNT. Further, the CNT is
doped with at least one element from the sidewall of

the CNT.
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Semiconductor device and method of manufacturing the same
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