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CLAIMS

formipg a plurality of linearly extending lines of at least one

material;

cutting said Waterial lines at an angle relative a linearly
extending direction % form respective angled end faces at each of
the material lines, said Mespective angled end faces being spaced in

the linearly extending direXtion; and

forming an extension of ed¢h of said material lines at each

respective angled end face.

The method of claim 1, wherein said m¥qterial lines are parallel

material lines.

The method of claim 2, wherein said angled en faces are cut using
a mask and etching process to form the angled en¥ faces of the

parallel material lines simultaneously.

The method of claim 2, wherein said angle is between 5

and 30 degrees relative to the linearly extending direction.

The method of claim 2, wherein said parallel material lines have

half pitch of 45nm or less.
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10.

I1.

12.

The method of claim 2, wherein said parallel material lines have a

half pitch of 20nm or less.

The method of claim 2, wherein said parallel material lines are

formed using a self-assembled block copolymer mask.

¢ method of claim 2, further comprising covering said paralle]

matexjal lines with an encapsulation insulating material prior to

The method of claim N further comprising etching a conductive
material provided below Maid parallel material lines and respective
extensions using said parall®§ material lines and respective '
extensions as an etch mask to conductive lines having

respective electrical contact landing pad areas.

The method of claim 10, wherein said % least one material is one
of a photoresist, a block copolymer, a siliyon, a polysilicon, and a

metal.

The method of claim 1, wherein said at least one\naterial is a

processed block copolymer and further comprising:

etching a mask material provided below said para]lel
material lines and respective extensions using said parallel
lines and respective extensions as an etch mask to form a mas

pattern; and
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13)

14.

15.

16.

etching a conductive material provided below said mask
pattern using said mask patiern as a second etch mask to form

conductive lines having respective electrical contact landing pads.

The method of claim 1, wherein said at least one material
omprises at least one conductive material and said extension is an

eld¢trically conductive contact landing pad.

The mithod of claim 13, wherein said conductive material
compriseN at least one of a metal, a metal silicide, and a

polysilicon.

The method of claim 13, wherein a conductive material exposed at
said angled end facks is used as a seed to grow said electrically
conductive contact lahding pads via selective deposition of a

conductive material at sajd angled end.

A method of fabricating an i\tegrated circuit structure, the method

comprising:

forming a plurality of parall®] spaced linearly extending

material lines;

etching said material lines at an an)e relative to the
extending direction of said material lines to respective angled
end faces at each of the parallel material lines, sgid respective

angled end faces being spaced in the linearly extening direction;

forming a contact landing pad mask in contact With each of

said angled end faces; and

using said material lines and said contact landing pad

masks as an etch mask to etch a conductive material below said
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17.

18.

19,

20.

21.

22.

23,

24,

material lines and contact landing pad masks to form a plurality of
conductive lines with a half-pitch of 45nm or less having

respective conductive contact landing pad areas.

The method of claim 16, further comprising covering said material
lihgs with an encapsulation insulating material prior to etching said

matesial lines.

16, wherein said angle is between 5 degrees

and 30 degrees relativg to the linearly extending direction.

of a processed photoresist, a procesded block copolymer, a silicon,

a polysilicon, and a metal.

The method of claim 16, wherein said growgh includes using at
least a portion of the material line at the angle end face as a seed,
and growing said contact landing pad masks frog the seed via

selective deposition of an extension material.

The method of claim 22, wherein said selective depositign is one
of chemical vapor deposition, atomic layer deposition, eled{roless

plating, or epitaxial growth.

The method of claim 16, wherein said electrical contact landing

pad areas are sufficiently large to form an area for electrical
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26.

27.

28.

29,

a sufficient amount to provide electrical isolation among the

respective electrical contact landing pads.

comprising:

condigtive lines;

faces being spacedin the linearly extending direction; and

PCT/US2010/034831

connection to the respective conductive lines, but are spaced apart

"A method of fabricating an integrated circuit structure, the method

- forming a plurality of parallel spaced linearly extending

forming an eled{rical contact landing pad in contact with

each of said respective angled end faces.

The method of claim 25, furt

r comprising covering said

conductive lines with an encapshjation insulating material prior to

cutting said material lines.

The method of claim 25, wherein said Apgled end faces are cut

using a mask and etching process to formhe angled end faces of

the conductive lines simultaneously.

The method of claim 25, wherein said angle is b&{ween 5 degrees

and 30 degrees relative to the linearly extending di

The method of claim 25, wherein said conductive lines Rave a half

pitch of 20nm or less.
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30. The method of claim 25, wherein at least one layer of said
conductive lines comprise one of a metal, a metal silicide, and a

polysilicon.

The method of claim 25, wherein said electrical contact landing

pads are formed by using at least a portion of the conductive line at

32.
of chemical vaporXeposition, atomic layer deposition or

electroless plating.

33. The method of claim 25,

pads are sufficiently large to

erein said electrical contact landing
rm an area for electrical connection
to the respective lines, but are spgced apart a sufficient amount to
provide electrical isolation among the respective electrical contact

landing pads.
34, An integrated circuit comprising:

a plurality of parallel linearly extending dlectrically

conductive lines formed as part of said integrated ckgcuit, the

a contact landing pad formed in electrical contact with'gach

angled end face.

35, The integrated circuit of claim 34, wherein said conductive lines

have a half-pitch of less than 45nm.

25



WO 2010/135168 PCT/US2010/034831

36.

37.

38.
39.

40.

The integrated circuit of claim 35, wherein said conductive lines

have a half-pitch of less than 20nm.

The integrated circuit of claim 34, wherein said angled end faces
are at an angle of between 5 degrees and 30 degrees relative to the

linearly extending direction.

Thy integrated circuit of claim 34, wherein said conductive lines

comp¥se a poly-silicon material and a metal silicide material.

The integrgted circuit of claim 34, wherein said conductive lines

form at least one of Wordlines and bitlines of a memory device.




CLAIMS

What is claimed is:

1. A method of fabricating an integrated circuit structure on a support structure, the method
comprising:

forming a plurality of linearly extending lines of at least one material;

cutting said material lines at an angle relative to a linearly extending direction to form
respective angled end faces at each of the material lines, said respective angled end faces being spaced
in the linearly extending direction, and said respective angled end faces each having a length that is
greater than a width of the respective material lines; and

forming an extension of each of said material lines at each respective angled end face.

2. The method of claim 1, wherein said material lines are parallel material lines.

3. The method of claim 1, wherein said extensions are grown via selective deposition of a pad

material at said respective angled end faces.

4. The method of claim 1, further comprising etching a conductive material provided below said
parallel material lines and respective extensions using said parallel material lines and respective
extensions as an etch mask to form conductive lines having respective electrical contact landing pad

arcas.

5. The method of claim 1, wherein said at least one material is a processed block copolymer and
further comprising:

etching a mask material provided below said parallel material lines and respective extensions
using said parallel material lines and respective extensions as an etch mask to form a mask pattern,
and

etching a conductive material provided below said mask pattern using said mask pattern as a

second etch mask to form conductive lines having respective electrical contact landing pads.

6. The method of claim 1, wherein said at least one material comprises at least one conductive

material and said extension is an electrically conductive contact landing pad.

7. The method of claim 2, wherein said angled end faces are cut using a mask and etching

20



process to form the angled end faces of the parallel material lines simultaneously.

8. The method of claim 2, wherein said angle is between 5 degrees and 30 degrees relative to the

linearly extending direction.

9, The method of claim 2, wherein said parallel material lines have a half pitch of 45 nm or less.
10. The method of claim 2, wherein said parallel material lines have a half pitch of 20 nm or less.
i1. The method of claim 2, further comprising covering said parallel material lines with an

encapsulation insulating material prior to cutting said parallel material lines.

12. The method of claim 4, wherein said at least one material is one of a photoresist, a block

copolymer, a silicon, a polysilicon, and a metal.

13. The method of claim 6, wherein said conductive material comprises at least one of a metal, a

metal silicide, and a polysilicon.

14. The method of claim 6, wherein a conductive material exposed at said angled end faces is
used as a seed to grow said electrically conductive contact landing pads via selective deposition of a

conductive material at said angled end.

15. A method of fabricating an integrated circuit structure on a support structure, the method
comprising:

forming a plurality of linearly extending lines of at least one material;

cutting said material lines at an angle relative to a linearly extending direction to form
respective angled end faces at each of the material lines, said respective angled end faces being spaced
in the linearly extending direction; and

forming an extension of each of said material lines at each respective angled end face,

wherein said material lines are parallel material lines, and

wherein said parallel material lines are formed using a self-assembled block copolymer mask.

16. A method of fabricating an integrated circuit structure, the method comprising:

forming a plurality of parallel spaced linearly extending material lines;
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etching said material lines at an angle relative to the extending direction of said material lines
to form respective angled end faces at each of the parallel material lines, said respective angled end
faces being spaced in the linearly extending direction, and said respective angled end faces having a
length that is greater than a width of the respective material lines;

forming a contact landing pad mask in contact with each of said angled end faces; and

using said material lines and said contact landing pad masks as an etch mask to etch a
conductive material below said material lines and contact landing pad masks to form a plurality of
conductive lines with a half-pitch of 45 nm or less having respective conductive contact landing pad

arcas.

17. The method of claim 16, further comprising covering said material lines with an

encapsulation insulating material prior to etching said material lines.

18. The method of claim 16, wherein said angled end faces are cut using a mask and etching

process to form the angled end faces of the material lines simultanecusly.

19. The method of claim 16, wherein said angle is between 5 degrees and 30 degrees relative to

the linearly extending direction.

20. The method of claim 16, wherein said conductive lines have a half pitch of 20 nm or less.

21, The method of claim 16, wherein said material lines comprise one of a processed photoresist,

a processed block copolymer, a silicon, a polysilicon, and a metal.

22. The methed of claim 16, wherein said growth includes using at least a portion of the material
line at the angled end face as a seed, and growing said contact landing pad masks from the seed via

selective deposition of an extension material.

23. The method of claim 16, wherein said electrical contact landing pad areas are sufficiently
large to form an area for electrical connection to the respective conductive lines, but are spaced apart
a sufficient amount to provide electrical isolation among the respective electrical contact landing

pads.

24, The method of claim 22, wherein said selective deposition is one of chemical vapor

deposition, atomic layer deposition, electroless plating, or epitaxial growth.
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25. A method of fabricating an integrated circuit structure, the method comprising:

forming a plurality of parallel spaced linearly extending conductive lines;

etching said conductive lines at an angle relative to the extending direction of said conductive
lines to form respective angled end faces at each of said conductive lines, said angled end faces being
spaced in the linearly extending direction, and said respective angled end faces having a length that is
greater than a width of the respective conductive lines; and

forming an elecirical contact landing pad in contact with each of said respective angled end

faces.

26. The methed of claim 25, further comprising covering said conductive lines with an

encapsulation insulating material prior to cutting said material lines.

27. The method of claim 25, wherein said angled end faces are cut using a mask and etching

process to form the angled end faces of the conductive lines simultaneously.

28. The method of claim 25, wherein said angle is between 5 degrees and 30 degrees relative to

the linearly extending direction.

29. The method of claim 25, wherein said conductive lines have a half pitch of 20 nm or less.

30. The method of claim 25, wherein at least one layer of said conductive lines comprise one of a

metal, a metal silicide, and a polysilicon.

3l. The method of claim 25, wherein said electrical contact landing pads are formed by using at
least a portion of the conductive line at the angled end face as a seed, and growing an electrical

contact landing pad from the seed via selective deposition of a conductive material.
32. The method of claim 25, wherein said electrical contact landing pads are sufficiently large to
form an area for electrical connection to the respective lines, but are spaced apart a sufficient amount

to provide electrical isolation among the respective electrical contact landing pads.

33. The method of claim 31, wherein said selective deposition is one of chemical vapor

deposition, atomic layer deposition or electroless plating.
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34. An integrated circuit comprising:

a plurality of parallel linearly extending electrically conductive lines formed as part of said
integrated circuit, the conductive lines each having an angled end face at a different location along the
linearly extending direction of said lines, said angled end faces each having a respective length that is
greater than a width of the respective conductive lines; and

a contact landing pad formed in electrical contact with each angled end face.

35, The integrated circuit of claim 34, wherein said conductive lines have a half-pitch of less than
435 nm.

36. The integrated circuit of claim 35, wherein said conductive lines have a half-pitch of less than

20 nm.

a7 The integrated circuit of claim 34, wherein said angled end faces are at an angle of between 5

degrees and 30 degrees relative to the linearly extending direction.

38. The integrated circuit of claim 34, wherein said conductive lines comprise a poly-silicon

material and a metal silicide material.

39. The integrated circuit of claim 34, wherein said conductive lines comprise a metal material.

40. The integrated circuit of claim 34, wherein said conductive lines form at least one of

wordlines and bitlines of a memory device.
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