CLAIMS

A pixel cell comprising:

a photo-conversion device at a surface of a substrate;

a plurality of transistors, each comprising a gate and a source/drain region;

aX(irst dielectric material in contact with a surface of the photo-conversion device and the
source/drain\egions, the first dielectric material comprising tetraethyl! orthosilicate, wherein a portion
of the first diel§gtric material over the photo-conversion device is thicker than a portion of the first
dielectric materiahover and in contact with the source/drain regions;

the first diel§ctric material having an opening over a portion of one of the source/drain
regions;

at least one condugtor through the opening and in direct contact with at least one of the
source/drain regions underndgth the opening, wherein the at least one conductor comprises a
polysilicon comprising materiak

a conductive material ovekand in contact with the polysilicon comprising material, the
conductive material comprising at lehst one of a silicide and a refractory metal;

a second dielectric material in dgntact with the first dielectric material, the second dielectric
material comprising at least one of borophgsphosilicate glass, silicon dioxide, borosilicate glass, or
phosphosilicate glass; and

a third dielectric material in contact wity the second dielectric material, the third dielectric

material comprising at least one of borophosphosiXcate glass, silicon dioxide, borosilicate glass, or

phosphosilicate glass.
2. The pixel cell of claim 1, wherein the conductive Naterial comprises a silicide.
3. The pixel cell of claim 2, wherein the silicide is selected\from the group consisting of

tungsten silicide, titanium silicide, cobalt silicide, molybdenum siliide, and tantalum silicide.

4. The pixel cell of claim 1, wherein the conductive material compXises a barrier

metal/refractory metal layer.

5. The pixel cell of claim 4, wherein the conductive material comprises a t

nitride/tungsten layer.

6. The pixel cell of claim 4, wherein the conductive material comprises a titanium
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nitride/tungsten layer.

The pixel cell of claim 1, wherein the conductive material comprises a tungsten nitride layer.

8. The pixel cell of claim 1, wherein the polysilicon comprising material has a top surface on a

same plahg as a top surface of at least one of the dielectric materials.

9. The piXel cell of claim 1, wherein a top surface of the polysilicon comprising material is over

a top surface of a\]east one of the dielectric materials.

10. The pixel cell &f claim 1:

further comprising a plurality of openings in the first and second dielectric materials over
each of the source/drain regigns; and

a plurality of conducto¥gs, each conductor being in contact with a respective source/drain

region through a respective openl

11. The pixel cell of claim 1, whergin the conductor extends into a top portion of at least one of

the source/drain regions.

12. The pixel cell of claim 1, wherein a toj\end of the conductor extends beyond the opening in a

direction parallel to the substrate.

13. A pixel cell comprising:

a photo-conversion device at a surface of a substrie;

a plurality of transistors, each comprising a gate and\a floating diffusion region;

a first dielectric material over and in contact with a surkce of the photo-conversion device
and the floating diffusion regions, the first dielectric material comirising tetraethyl orthosilicate,
wherein a portion of the first dielectric material over and in contact Wjth the photo-conversion device
is thicker than a portion of the first dielectric material over and in contagt with the floating diffusion
regions;

the first dielectric material having an opening over a portion of one o the floating diffusion
regions;

at least one conductor through the opening and in direct contact with at lea®, one of the

floating diffusion regions, wherein the at least one conductor comprises a polysilicon Material;
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a conductive material over and in contact with the polysilicon material, the conductive
material comprising at least one of a silicide and a refractory metal; and

a second dielectric material covering the conductive material, the second dielectric material
coqprising at least one of borophosphosilicate glass, silicon dioxide, borosilicate glass, or

phoskhosilicate glass.

14. AXixel cell comprising:

a pho{o-conversion device at a surface of a substrate;

a pluraliy of transistors, each comprising a gate and a source/drain region;

a first dieldgtric having two parts, a first part which is over the gate, over and in contact with
the photo-conversion\Jevice, and over and in contact with at least one source/drain region, and a
second part which is only over that portion of the first part which is over and in contact with the
photo-conversion device;

a second dielectric in'{ontact with the first dielectric;

the first and second dieléctrics having an opening over the at least one source/drain region;
and

at least one conductive plug phovided in the opening and in contact with the at least one

source/drain region.

15. The pixel cell of claim 14, wherein the\first part of the first dielectric and the second part of

the first dielectric comprise different materials.

16. The pixel cell of claim 14, further comprising Athird dielectric in contact with the second
dielectric.
17. The pixel cell of claim 14, wherein the first dielectric cymprises tetracthyl orthosilicate,

silicon dioxide, silicon nitride, or oxynitride.

18. The pixel cell of claim 14, further comprising a conductive matgrial over and in contact with

the at least one conductive plug.

15. The pixel cell of claim 14, wherein the at least one conductive plug has % top surface on a

same plane as a top surface of at least one of the dielectrics.
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20. The pixel cell of claim 14, wherein the at least one conductive plug has a top surface that is

above a top surface of at least one of the dielectrics.

21. A method of forming a pixel cell, the method comprising the acts of:
orming a photo-conversion device at a surface of a substrate;
ing at least one contact area;

formiqg at least a first insulating layer over the photo-conversion device and the at least one

contact area;

material, the act of forming the\¢onductive material layer comprising forming at least one of a silicide

layer and a refractory metal layer.

22, The method of claim 21, wherely the act of forming the at least one contact area comprises

forming a gate electrode.

23. The method of claim 22, wherein the acth\of forming the at least one contact area comprises

forming a gate electrode of one of a transfer, reset, (Qw select, and source-follower transistor.

24, The method of claim 21, wherein the act of formihg the at least one contact area comprises

forming a floating diffusion region.

25. The method of claim 21, wherein the act of forming the at Ygast one contact area comprises

forming a source/drain region of a transistor.

26. The method of claim 21, wherein the act of forming the conductive Ypaterial layer comprises

forming a silicide layer.
217. The method of claim 26, wherein the silicide layer comprises a silicide selected from the

group consisting of a tungsten silicide, titanium silicide, cobalt silicide, molybdenum sili¢ide, and

tantalum silicide layer.

28. The method of claim 21, wherein the act of forming the conductive material layer compriges
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forming a barrier metal/refractory metal layer.

The method of claim 28, wherein the act of forming the conductive material layer comprises

form¥qg a tungsten nitride/tungsten layer.

30. Thymethod of claim 28, wherein the act of forming the conductive material layer comprises

forming a titadNum nitride/tungsten layer.

31. The method\Qf claim 21, further comprising the act of forming a second insulating layer over

the photo-conversion déyice and below the first insulating layer.

32. The method of claim R}, further comprising the act of planarizing the polysilicon comprising
material and the first insulating IAyer such that the polysilicon comprising material has a top surface

on a same plane as a top surface of e first insulating layer.

33, The method of claim 32, further chmprising the act of forming a conductive material layer
over and in contact with the polysilicon compkising material, wherein the act of forming the

conductive material layer comprises forming a pRlysilicon/barrier metal/refractory metal layer.

34. The method of claim 32, further comprising thy act of forming a conductive material layer
over and in contact with the polysilicon comprising material, wherein the act of forming the

conductive material layer comprises forming a polysilicon/siNgide layer.

35. The method of claim 21, further comprising the acts of foriging a plurality of contact areas
and forming a plurality of openings, each opening formed to expose a'¥gspective contact area, wherein
the polysilicon comprising layer is formed within each of the openings ai in contact with a

respective contact area.
36. The method of claim 21, further comprising the acts of:
forming at least one line coupled to the polysilicon comprising material; and

coupling the at least one line to circuitry external to the pixel cell.

37. A method of forming a pixel cell, the method comprising the acts of:

forming a photo-conversion device at a surface of a substrate;
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forming a first transistor coupled to the photo-conversion device, the first transistor having a
te electrode and a gate insulator over the gate electrode;
forming at least one insulating layer over the phote-conversion device and the first transistor;
forming a first opening in the at least one insulating layer and the gate insulator, the first
opening extending to the gate electrode;
provi]ing a polysilicon comprising layer in the first opening and in contact with the gate

electrode.

38. The method ofclaim 37, further comprising the acts of;
providing a condbgtive layer over and in contact with the polysilicon comprising layer, the

conductive layer comprising\at least one of a silicide and a refractory metal.

39, The method of claim 37, fiyther comprising the acts of:

forming a floating diffusion rdgion coupled to the first transistor; and

forming a second opening in a seé¢ond insulating layer, the second opening extending to the
floating diffusion region, wherein the act ofprming the polysilicon comprising layer comprises

forming the polysilicon comprising layer in the\second opening.

40. The method of claim 37, further comprising ¥e act of forming first and second insulating

layers over the photo-conversion device.

41. The method of claim 37, wherein the act of forming thX at least one insulating layer comprises

forming a borophosphosilicate glass layer.

42, The method of claim 37, the act of forming the at least one insulting layer comprises forming

a tetraethyl orthosilicate layer.
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CLAIMS
1. A pixel cell comprising;
a photo-conversion device at a surface of a substrate;
a plurality of transistors, each comprising a gate and a source/drain region;

a first dielectric material over the photo-conversion device and over and in direct contact
with the source/drain regions, and a second dielectric material in direct contact with a surface of
the photo-conversion device and below the first dielectric material, the first dielectric material
comprising tetraethyl orthosilicate; the first and second dielectric materials having an opening

over a portion of one of the source/drain regions;

at least one conductor through the opening and in direct contact with at least one of the
source/drain regions underneath the opening, wherein the at least one conductor comprises a

polysilicon comprising material;

a conductive material over and in contact with the polysilicon comprising material, the

conductive material comprising at least one of a silicide and a refractory metal;

a third dielectric material in contact with the first dielectric material, the second dielectric
material comprising at least one of borophosphosilicate glass, silicon dioxide, borosilicate glass,

or phosphosilicate glass; and

a fourth dielectric material in contact with the second dielectric material, the third
dielectric material comprising at least one of borophosphosilicate glass, silicon dioxide,

borosilicate glass, or phosphosilicate glass.
2. The pixel cell of claim 1, wherein the conductive material comprises a silicide,

3. The pixel cell of claim 2, wherein the silicide is selected from the group
consisting of tungsten silicide, titanium silicide, cobalt silicide, molybdenum silicide, and

tantalum silicide.
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4. The pixel cell of claim 1, wherein the conductive material comprises a barrier

metal/refractory metal layer.

5. The pixel cell of claim 4, wherein the conductive material comprises a tungsten

nitride/tungsten layer.

6. The pixel cell of claim 4, wherein the conductive material comprises a titanium
nitride/tungsten layer.
7. The pixel cell of claim 1, wherein the conductive material comprises a tungsten

nitride layer.

8. The pixel cell of claim 1, wherein the polysilicon comprising material has a top

surface on a same plane as a top surface of at least one of the dielectric materials.

0. The pixel cell of claim 1, wherein a top surface of the polysilicon comprising

material is over a top surface of at least one of the dielectric materials.
10,  The pixel cell of claim 1:

further comprising a plurality of openings in the first and second dielectric materials over

each of the source/drain regions; and

a plurality of conductors, each conductor being in contact with a respective source/drain

region through a respective opening.

11.  The pixel cell of claim 1, wherein the conductor extends into a top portion of at

least one of the source/drain regions.

12. The pixel cell of claim 1, wherein a top end of the conductor extends beyond the

opening in a direction parallel to the substrate.
13. A pixel cell comprising:

a photo-conversion device at a surface of a substrate;



I8

a plurality of transistors, each comprising a gate region;
a floating diffusion region;

a first dielectric material over and in contact with a surface of the photo-conversion
device and the floating diffusion region, the first dielectric material comprising tetraethyl
orthosilicate, wherein a portion of the first dielectric material over and in contact with the photo-
conversion device is thicker than a portion of the first dielectric material over and in direct

contact with the floating diffusion region;

the first dielectric material having an opening over a portion of the floating diffusion

region;

at least one conductor through the opening and in direct contact with the floating

diffusion region, wherein the at least one conductor comprises a polysilicon material,

a conductive material over and in contact with the polysilicon material, the conductive

material comprising at least one of a silicide and a refractory metal; and

a second dielectric material covering the conductive material, the second dielectric
material comprising at least one of borophosphosilicate glass, silicon dioxide, borosilicate glass,

or phosphosilicate glass.
14. A pixel cell comprising:
a photo-conversion device at a surface of a substrate;
a plurality of transistors, each comprising a gate and a source/drain region;

a first dielectric having two parts, a first part which is over the gate, over the photo-
conversion device, and over and in direct contact with at least one source/drain region, and a

second part which is between and in contact with the first part and the photo-conversion device;

a second dielectric in contact with the first dielectric;
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the first and second dielectrics having an opening over the at least one source/drain

region; and

at least one conductive plug provided in the opening and in direct contact with the at least

one source/drain region.

15.  The pixel cell of claim 14, wherein the first part of the first dielectric and the

second part of the first dielectric comprise different materials.

16.  The pixel cell of claim 14, further comprising a third diclectric in contact with the

second dielectric.

17.  The pixel cell of claim 14, wherein the first dielectric comprises tetraethyl

orthosilicate, silicon dioxide, silicon nitride, or oxynitride.

18.  The pixel cell of claim 14, further comprising a conductive material over and in

contact with the at least one conductive plug.

19.  The pixel cell of claim 14, wherein the at least one conductive plug has a top

surface on a same plane as a top surface of at least one of the dielectrics.

20.  The pixel cell of claim 14, wherein the at least one conductive plug has a top

surface that is above a top surface of at least one of the dielectrics.
21. A method of forming a pixel cell, the method comprising the acts of®
forming a photo-conversion device at a surface of a substrate;
forming at least one contact area;

forming at least a first insulating layer over the photo-conversion device and directly over
and in contact with the at least one contact area, and a second insulating material (233) in contact

with a surface of the photo-conversion device and below the first insulating material;

forming at least one opening in the first insulating layer;
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forming a polysilicon comprising material within the at least one opening and in contact

with the at least one contact area; and

forming a conductive material layer over and in contact with the polysilicon comprising
material, the act of forming the conductive material layer comprising forming at least one of a

silicide layer and a refractory metal layer.

22.  The method of claim 21, wherein the act of forming the at [east one contact area

comprises forming a gate electrode.

23. The method of claim 22, wherein the act of forming the at least one contact area
comprises forming a gate electrode of one of a transfer, reset, row select, and source-follower

transistor.

24.  The method of claim 21, wherein the act of forming the at least one contact area

comprises forming a floating diffusion region.

25.  The method of claim 21, wherein the act of forming the at least one contact area

comprises forming a source/drain region of a transistor.

26.  The method of claim 21, wherein the act of forming the conductive material layer

comprises forming a silicide layer.

27.  The method of claim 26, wherein the silicide layer comprises a silicide selected
from the group consisting of a tungsten silicide, titanium silicide, cobalt silicide, molybdenum

silicide, and tantalum silicide layer.

28.  The method of claim 21, wherein the act of forming the conductive material layer

comprises forming a barrier metal/refractory metal layer.

29.  The method of claim 28, wherein the act of forming the conductive material layer

comprises forming a tungsten nitride/tungsten layer.
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30.  The method of claim 28, wherein the act of forming the conductive material layer

comprises forming a titanium nitride/tungsten layer.

31.  The method of claim 21, further comprising the act of forming a third insulating

layer over the photo-conversion device and below the first insulating layer.

32.  The method of claim 21, further comprising the act of planarizing the polysilicon
comprising material and the first insulating layer such that the polysilicon comprising material

has a top surface on a same plane as a top surface of the first insulating layer.

33.  The method of claim 32, further comprising the act of forming a conductive
material layer over and in contact with the polysilicon comprising material, wherein the act of
forming the conductive material layer comprises forming a polysilicon/barrier metal/refractory

metal layer.

34.  The method of claim 32, further comprising the act of forming a conductive
material layer over and in contact with the polysilicon comprising material, wherein the act of

forming the conductive material layer comprises forming a polysilicon/silicide layer.

35.  The method of claim 21, further comprising the acts of forming a plurality of
contact areas and forming a plurality of openings, each opening formed to expose a respective
contact area, wherein the polysilicon comprising layer is formed within each of the openings and

in contact with a respective contact area.
36.  The method of claim 21, further comprising the acts of:

forming at least one line coupled to the polysilicon comprising material; and coupling the

at least one line to circuitry external to the pixel cell.
37. A method of forming a pixel cell, the method comprising the acts of:

forming a photo-conversion device at a surface of a substrate;
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forming a first transistor coupled to the photo-conversion device, the first transistor

having a gate electrode and a gate insulator over the gate electrode;

forming at least one insulating layer over the photo-conversion device and over and in
contact with the first transistor, wherein a portion of the at least one insulating layer over the
photo-conversion device is thicker than a portion of the at least one insulating layer over the first

transistor;

forming a first opening in the at least one insulating layer and the gate insulator, the first

opening extending to the gate electrode;

providing a polysilicon comprising layer in the first opening and in contact with the gate

electrode.
38.  The method of claim 37, further comprising the acts of:

providing a conductive layer over and in contact with the polysilicon comprising layer,

the conductive layer comprising at least one of a silicide and a refractory metal.

39.  The method of claim 37, further comprising the acts of: forming a floating

diffusion region coupled to the first transistor; and

forming a second opening in a second insulating layer, the second opening extending to
the floating diffusion region, wherein the act of forming the polysilicon comprising layer

comprises forming the polysilicon comprising layer in the second opening,

40.  The method of claim 37, further comprising the act of forming first and second

insulating layers over the photo-conversion device.

41.  The method of claim 37, wherein the act of forming the at least one insulating

layer comprises forming a borophosphosilicate glass layer.

42.  The method of claim 37, the act of forming the at least one insulating layer

comprises forming a tetraethyl orthosilicate layer.



