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CLAIMS
What is claimed is:

A method comprising:

forming a non-planar transistor fin on a substrate;
A\ forming a non-planar transistor gate over the non-planar transistor fin;

c ?rmally depositing a dielectric material layer over the non-planar transistor
N
gate and they

gl—planar transistor fin; and

substan ka\lly simultaneously forming non-planar transistor gate spacers from a

portion of the dielsc\trtic material layer adjacent sidewalls of the non-planar transistor gate,

and substantially simultancously removing the dielectric material layer adjacent the non-

planar transistor fin.

2. The method of claitr 1, wherein substantially simultancously forming non-planar

transistor gate spacers from aﬁ&r{;ion of the dielectric material layer adjacent sidewalls of
n

N
the non-planar transistor gate, andisubstantially simultaneously removing the dielectric

. . N .
material layer adjacent the non-plane“t*«(\transmtor fin comprises:
forming a capping structure On&portion of the dielectric material layer proximate
AN

. N
an upper portion of the non-planar transistor gate; and

directionally etching a portion of the diglectric material layer adjacent the non-

*
N

planar transistor fin. AN

™,
3. The method of claim 2, wherein forming the\g\;apping structure on the portion of the
dielectric material layer comprises: \

forming a sacrificial layer on the dielectric material, %ayer;
recessing the sacrificial layer to expose a portion of the dielectric material layer;

altering the etching characteristics of the exposed portiofi\(gf the dielectric material

layer; \%\

N
removing the sacrificial layer; and \\

3’1

removing the unaltered portion of the dielectric material layer. a"\
4. The method of claim 3, wherein altering the etching characteristics ofithe exposed
™,

portion of the dielectric material layer comprises ion doping the exposed portio)\mlof the
x\
dielectric material layer, AN

,

5. The method of claim 4, further comprising annealing the ion doped portion o% the

S,
s,

dielectric material layer. \
6. The method of claim 1, further comprising forming a source/drain structure ﬂ
adjacent the non-planar transistor gate.
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7. The method of claim 6, wherein forming a source/drain structure comprising

implanting a portion of the non-planar transistor fin with a dopant.

\8. The method of claim 7, wherein implanting a portion of the non-planar transistor

fin with a dopant comprises implanting the portion of the non-planar transistor fin with a

N

P-type dopant.

¢ method of claim 7, wherein implanting a portion of the non-planar transistor
fin with a. Qpant comprises implanting the portion of the non-planar transistor fin with an
N-type dopar\i
10.  The met\l\l‘ d of claim 6, wherein forming a source/drain structure comprises
removing a portion of the non-planar transistor fin and replacing the same with a
source/drain structure. N\
11.  The method of clai 1 10, wherein replacing the source/drain structure comprises
epitaxially forming a silicoﬁ; g\ntaining source/drain structure.
12. A method comprising: A ‘
forming a non-planar transi§tpr fin on a substrate;
forming a non-planar transistoxxgite over the non-planar transistor fin;

depositing a dielectric material lay ;r over the non-planar transistor gate and the

non-planar transistor fin; .
forming non-planar transistor gate spaccrs from a portion of the diclectric material

layer adjacent the non-planar transistor gate; \\

AN

forming non-planar transistor fin spacers from'a portion of the dielectric material
AN

layer adjacent the non-planar transistor gate; AN

removing at least a portion of the non-planar transis}Q\r fin from between the non-
AN

< >
planar fins; and N

%,
removing the non-planar transistor fin spacers without ren\lqz/ing the non-planar
",

transistor fin spacers. N

13.  The method of claim 12, wherein forming non-planar transistorége{te spacers and
forming non-planar transistor fin spacers occurs substantially simultaneou}i-y\.

14.  The method of claim 12, wherein removing at least a portion of the n&h\;planar
transistor fin comprises etching at least a portion of the non-planar transistor ﬁn.\\\\

15.  The method of claim 12, wherein removing the non-planar transistor fin spe;‘\éqxrs
comprises non-directionally etching interior and exterior surfaces of the non-planar

transistor fin spacers.

-11-



WO 2013/048455 , : PCT/US2011/054329

10

15

20

16.  The method of claim 12, further including forming a source/drain structure in place

of the removed portion of the non-planar transistor fin.

k?\ The method of claim 16, wherein forming the source/drain structure comprises

epn;%xiaﬂy forming a silicon-containing source/drain structure in place of the removed

portion of the non-planar transistor fin.

at least @n\inon-planar transistor gate formed over the at least one non-planar
he

transistor fin, whekein the at least one non-planar transistor gate includes spacers adjacent

thereto; and
at least one sour ¢/\d;ain structure adjacent the at least one non-planar transistor

gate, whererin the at least one source/drain structure lacks spacers adjacent thereto.

19.  The non-planar transistor of claim 18, wherein the at least one source/drain

structure comprises a portion of the at least one non-planar transistor fin having a dopant

implanted therein. ‘
20.  The non-planar transistor of clatm 19, wherein the portion of the at least one non-

planar transistor having the dopant implanted therein comprises a portion of the non-

planar transistor fin having a P-type dopant in p{mted therein.
21.  The non-planar transistor of claim 19, wherein the portion of the at lcast one non-

planar transistor having the dopant implanted thereih comprises a portion of the non-

planar transistor fin having an N-type dopant implantedt\herein.
22.  The non-planar transistor of claim 18, wherein the Kjrce/drain structure comprises

an epitaxially formed silicon-containing source/drain structure.
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CLAIMS

What is claimed is:

l. A method comprising:
forming a non-planar transistor fin on a substrate;
forming a non-planar transistor gate over the non-planar transistor fin;

conformally depositing a dielectric material layer over the non-planar transistor gate

and the non-planar transistor fin; and

forming non-planar transistor gate spacers from a portion of the dielectric material

layer adjacent sidewalls of the non-planar transistor gate; and
removing the dielectric material layer adjacent the non-planar transistor fin;

wherein forming the non-planar transistor gate spacers and removing the dielectric

material layer adjacent the non-planar transistor fin occur simultaneously;

wherein forming non-planar transistor gate spacers from a portion of the dielectric
material layer adjacent sidewalls of the non-planar transistor gate, and removing the dielectric

material layer adjacent the non-planar transistor fin comprises:

forming a capping structure on a portion of the dielectric material layer

proximate an upper portion of the non-planar transistor gate, comprising:
forming a sacrificial layer on the dielectric material layer;

recessing the sacrificial layer to expose a portion of the dielectric

material layer;

altering the etching characteristics of the exposed portion of the

dielectric material layer;
removing the sacrificial layer; and
removing the unaltered portion of the dielectric material layer; and

directionally etching a portion of the dielectric material layer adjacent

the non-planar transistor fin.
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2. The method of claim 1, wherein altering the etching characteristics of the exposed
portion of the dielectric material layer comprises ion doping the exposed portion of the

dielectric material layer.

3. The method of claim 2, further comprising annealing the ion doped portion of the

dielectric material layer.

4. The method of claim 1, further comprising forming a source/drain structure adjacent

the non-planar transistor gate.

5. The method of claim 4, wherein forming a source/drain structure comprising

implanting a portion of the non-planar transistor fin with a dopant.

6. The method of claim 5, wherein implanting a portion of the non-planar transistor fin
with a dopant comprises implanting the portion of the non-planar transistor fin with a P-type

dopant.

7. The method of claim 5, wherein implanting a portion of the non-planar transistor fin
with a dopant comprises implanting the portion of the non-planar transistor fin with an N-type

dopant.

8. The method of claim 4, wherein forming a source/drain structure comprises removing a

portion of the non-planar transistor fin and replacing the same with a source/drain structure.

9. The method of claim 8, wherein replacing the source/drain structure comprises

epitaxially forming a silicon-containing source/drain structure.
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