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CLAIMS

What is claimed is:

L. A semiconductor structure comprising a plurality of tight pitch conductive
hges each integrally formed with a conductive contact of a plurality of tight pitch

Ructive contacts.

The semiconductor structure of claim 1, wherein the plurality of tight pitch

conductive Clatacts comprise a plurality of conductive vias.

3. Theé§emiconductor structure of claim 2, wherein each conductive via ofthe
plurality of conductivgvias extends from one tight pitch conductive line of the plurality of

tight pitch conductive 1ir g o a tight pitch active area on a semiconductor substrate,

4, The semicondud or structure of claim 3, wherein each conductive via of the

plurality of conductive vias extend§through an aperture in a mask layer.

5. The semiconductor struc ke of claim 4, wherein each tight pifch contact of
the plurality of tight pitch conductive extends through 2 common aperture in the

mask layer.

6. The semiconductor structure of claim¥§, wherein the common aperture in
the mask layer is elongated and extends in & lateral dire@jon over the semiconductor
substrate in a dixection generally perpendicular to the plurdty of fight pitch conductive

lines.

7. The semiconductor structure of aity one of claims 3 Mgough 6, wherein the
active area comprises at least a portion of a feature selected from the giup consisting of a

source, a drain, a gate, a conductive pad and a conductive trace.

8. The semiconductor structure of any one of claims 1 through 7, wigrein the
tight pitch conductive lines and the tight pitch conductive contacts each have a widMyof

iess than about 50 nm.
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9. The semiconductor structure of claim 8, wherein the tight pitch conductive

lines and the tight pitch conductive contacts each have a width of less than about 30 n.

10. The semiconductor structure of any one of claims 1 through 9, wherein
eacNntegrally formed tight pitch conductive line and tight pitch conductive contact

compn¥s a unitary mass of at least one of tungsten, copper, alumninum, and nickel.

1. WA method of fabricating a semiconductor structure, the method comprising:
substantially corNurrently forming a plurality of tight pitch conductive lines and a plurality
of tight pitcMgonductive contacts; and
integrally forming eaciXight pitch conductive line of the plurality of tight pitch conductive
lines with one tighNpitch conductive contact of the plurality of tight pitch

conductive contacts.

12.  The method of claimW, further comprising providing electrical contact
between each tight pitch conductive coget and a corresponding tight pitch active area of

a plurality of tight pitch active areas on a s{gface of a semiconductor subsirate.

13.  The method of claim 1} or claim &, further comprising:
forming a first layer of dielectric material;
forming a mask layer over the first layer of dielectric m¥grial;
providing an aperture through the mask layer to the first layy of dielectric material;
forming a second layer of dielectric material over the mask lay\ and the aperture;
forming a plurality of tight pitch trenches in the second layer of dectric material; and

forming a plurality of tight piich contact holes in the first layer of dieNgtric material

through the aperture in the mask layer.
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14, The method of claim 13, further comprising sequentially forming the
plurality of tight pitch trenches in the second layer of dielectric material and the plurality

of tight pitch trenches in the first layer of dielectric material using a single etching process.

15.  The method of claim 14, wherein using a single etching process comprises

Rg an anisotropic plasma etching process.

first layer of dielectric mMerial and the second layer of dielectric material with a dopant

and causing the concentratioly of the dopant within the at least one of the first layer of
dielectric material and the secorl§ layer of dielectric material to vary across a thickness of

the at least one of the first layer of &glectric material and the second layer of dielectric

material.

18.  The method of any one of "‘.‘,-:‘ 13 through 17, further comprising

forming a plurality of tight pitch spacers over econd layer of dielectric material, and

etching the first layer of dielectric material throu gl toe plurality of spacers to fonm the

plurality of tight pitch {renches.

19.  The method of any one of claims 13 through %, wherein at least one of

forming the pluralify of tight pitch trenches and forming the pluity of tight pitch contact

holes comprises at least one of a pitch multiplication process, a doule-patteming process,

a double exposure process, a maskless photolithography process, and aNadvanced fine

line lithography process.

20.  The method of any one of claims 13 through 19, further comprisi
providing conductive material in each tight pitch trench of the plurality of tight pite

trenches to form the plurality of tight pitch conductive lines; and
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providing the conduclive material in each tight pitch contact hole of the plurality of tight

pitch contact holes to form the plurality of tight pitch conductive contacts.

21.  The method of claim 20, further comprising substantiaily concurrently
froducing conductive material into each tight pitch trench of the plurality of tight pitch
trenbhies and each tight pitch contact hole of the plurality of tight pitch contact holes.
\. Themethod of claim 13, further cornprising:
forming anotA \er mask layer having a plurality of apertures having a tight pitch over the

second lé er of dielectric material; and
etching the second ) yer of dielectric material and the first layer of dielectric material
Wity of apertures of the another mask layer and the aperture of the
mask layer to form e plurality of tight pitch trenches in the second layer of
dielectric material and Yge plurality of tight pitch contact holes in the first layer of

dielectric material.

23.  The method of claim 22, %herein forming another mask layer comprises

using a spacer etch process to form the plurdlity of apertures in the another mask layer.
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What is claimed is:

1. A semiconductor structure comprising:

a plurality of tight pitch conductive lines formed over a
mask comprising a materjal being at least partially resis-
tant 1o an eiching process; and

a plurality of tight pitch conductive contacts each extend-
ing through an aperture formed in the mask, wherein
each tight pitch conductive line of the plurality of tight
pitch conductive lines is integrally formed with one tight
pitch conductive contact of the plurality of tight pitch
conductive contacts, wherein each tight pitch conduc-
tive contact of the plurality of tight pitch conductive
contacts cxtends through a common aperture in the
mask.

2. The semiconductor structure of claim 1, wherein the
plurality of tight pitch conductive contacts comprise a plural-
ity of conductive vias.

3. The semiconductor structure of claim 2, wherein each
conductive via of the plurality of conductive vias extends
from one tight pitch conductive Jine of the plurality of tight
pitch conductive lines to a right pitch active area on a semi-
conductor substrate.

4. The semiconductor structure of claim 2, wherein the
tight pitch active arca compriscs at lcast a portion of a feature
selected from the group consisting ofa source, a drain, a gate,
a conductive pad and a conductive trace.

5. The semiconductor sirneture of claim 1, wherein the
plurality of tight pitch conductive lines and the plurality of
tight pitch conductive contacts each have a width of Jess than
about 50 nm.

6. The semiconductor structure of claim 1, wherein the
plurality of tight pitch conductive lines and the plurality of
tight pitch conductive contacts each have a width of less than
about 30 am.

7. The semiconductor structure of claim 1, wherein cach
integrally formed tight pitch conductive line of the plurality
of tight pitch conductive lines and tight pitch conductive
contact of the plurality of tight pitch conductive contacts
comprises a unitary mass of at least one of tungsten, copper,
aluminum, and nickel.

8. The semiconductor structure of claim 1, wherein the
plurality of tight pitch conductive lines extend in a direction
substantially parallel to one another.

9. The semiconductor structure of claim 1, wherein each of
the plurality of tight pitch conduetive contacts comprises a
conductive via, and wherein each conductive via extends
from one tight pitch conductive line of the plurality of tight
pitch conductive lines to a tight pitch active area on a semi-
conductor substrate.
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10. The semiconductor structare of clim 9, wherein the
commen aperlure in the mask is elongated and exiends over
the semiconductor substrate in a direction generally perpen-
dicular ta the plurality of tight pitchk conductive lines.

11. The semiconductor strixcture of claim 9, wherein each
tight pitch conduclive contact of the plurality of tight pitch

conductive comtacts extends through a dielectric laver dis-
posed over the semiconductor substrate, and wherein the
mask is disposed over the dielectric layer.

12. The semiconductor structure of claim 11, wherein the
dielectric layer comprises a dopant gradient in a direction
from a region proxiniate the mask to a region proximate the
semiconductor substrale.

13. A semiconductor structure comptising:

a semiconductor substrate comprising a plurality of tight

pitch active arcas;

a plurality of tight pitch conductive lines extending over the

semiconducior substrate; and

a pluralily of tight pilch conductive contacts each extend-

ing from one conductive line of the plurality of conduic-
tive lines through a common apertrein a mask layer to
one tight pitch active area of the plurality of tight pitch
active areas.

14. The semiconductor structure of claim 13, wherein cach
tight pitch conductive line of the plurality of tight pitch con-
ductive lines is integrally formed with a correspending one
tight pitch conductive contact of the plurality of tight pitch
conductive conlacts.

15, The semiconductor structure of claim 13, wherein the
common aperture in the mask layer is clongated and extends
in a lateral direction over the semiconductor substrate in a
direction generally perpendicular to the plurality of tight
pitch conductive lines.

16. The semiconductor structure of ¢laim 13, wherein at
least one of the plurality of tight pitch active areas comprises
at least a portion: of a feature selected from the group consiste
ing of a source, a drain, a gale, a conductive pad and a
conductive trace.

17. The semiconductor structure of claim 13, wherein the
plurality of tight pitch conductive lines and the plurality of
tight pitch conductive contacts each have a width of less than
about 50 nm.

18, The semiconductor sirncture of claim 13, wherein the
plurlity of tight pitch conductive lines and the plurality of
tight pitch conductive contacts each have a width of less than
about 30 nm.

19. The semiconductor structure of claim 13, wherein the
pharality of tight pitch conductive lines extend in a direction
substantially parallel to one another,




