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METHOD FOR MAKING ELECTRICAL
CONTACT WITH AN ACTIVE AREA
THROUGH SUB-MICRON CONTACT
OPENINGS AND A SEMICONDUCTOR
DEVICE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

Notice: More than one reissue application has been filed
for the reissue of U.S. Pat. No. 5,229,326. The reissue appli-
cations arve U.S. application Ser. No. 09/488,099 (the present
application) and U.S. application Ser. No. 08/504,943, now

RE 36,518, of which the present application is a continua-
tion.

TECHNICAL FIELD

This 1invention relates to semiconductor processing meth-
ods for making electrical contact with an active area and
more particularly, for making electrical contact with an
active area through sub-micron contact openings. This
invention also relates to semiconductor devices having bur-
ied contact plugs.

BACKGROUND OF THE INVENTION

As semiconductor devices are scaled down to increase
packing density, distances between adjacent components are
becoming increasingly smaller. Sub-micron geometries are
possible with currently available technologies. In some high-
density memory devices, distances between adjacent word
lines are required to be 0.4 micron or less to produce a suili-
ciently dense cell. At these geometries, problems arise when
attempting to define contact openings to active areas
between these adjacent, tightly spaced word lines. Present
photolithographic alignment and metallization techmiques
are only possible to 0.35 micron features, with a misalign-
ment error of £0.15 micron. Without the use of self-aligned
active area contacts, the minimum word line spacing would
be approximately greater than 0.85 micron which 1s equal to
the minimum photolithographic feature of 0.35 micron, plus
twice the misalignment tolerance of 0.15 micron, plus twice
the processing margin of 0.10 micron (or, 0.35 micron+2x
0.15 micron+2x0.10 micron=0.85 micron). Present process-
ing techniques are therefore incapable of producing narrow
and properly aligned contact openings to active areas for
geometries of 0.4 micron or less.

This mvention provides a processing method for making
contacts to active areas between semiconductor word line
(conductive runners) having sub-micron geometries.

BRIEF DESCRIPTION OF THE DRAWINGS

One or more preferred embodiments of the mvention are
described below with reference to the following accompany-
ing drawings.

FIG. 1 1s a diagrammatic section ol a semiconductor

waler shown at one processing step 1n accordance with the
invention.

FIG. 2 1s a diagrammatic section of the FIG. 1 wafer illus-
trated at a processing step subsequent to that shown 1n FIG.

1.

FI1G. 3 1s a diagrammatic section of the FIG. 1 wafer illus-
trated at a processing step subsequent to that shown 1n FIG.
2.
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FIG. 4 1s a diagrammatic section of the FIG. 1 water 1llus-
trated at a processing step subsequent to that shown in FIG.

3.

FIG. 5 1s a diagrammatic section of the FIG. 1 wafer 1llus-
trated at a processing step subsequent to that shown in FIG.

5.

FIG. 6 15 a diagrammatic section of the FIG. 1 wafer 1llus-
trated at a processing step subsequent to that shown in FIG.

S.

FIG. 7 1s a diagrammatic section of the FIG. 1 wafer 1llus-

trated at a processing step subsequent to that shown 1n FIG.
6.

FIG. 8 1s a diagrammatic section of the FIG. 1 wafer 1llus-

trated at a processing step subsequent to that shown 1n FIG.
7.

FIG. 9 1s diagrammatic section of the FIG. 1 water 1llus-

trated at a processing step subsequent to that shown 1n FIG.
8.

FIG. 10 1s a diagrammatic section of the FIG. 1 waler
illustrated at a processing step subsequent to that shown 1n
FIG. 7. FIG. 10 1llustrates advantages of the present inven-
tion 1n diminishing problems associated with misalignment.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

This disclosure of the invention 1s submitted in further-
ance of the constitutional purposes of the U.S. Patent Laws
“to promote the progress of science and useful arts™ (Article
1, Section 8).

In accordance with one aspect of the mnvention, a semicon-
ductor processing method of making electrical contact with
an active area on a semiconductor waler comprises the fol-
lowing steps:

providing a pair of conductive runners on a semiconductor
water, individual conductive runners having sides;

providing an insulative layer on the sides of the conduc-
tive runners, the msulative sides of adjacent conductive run-
ners being spaced a selected distance apart at a selected loca-
tion on the water;

providing an active area between the conductive runners
at the selected location;

providing a layer of first oxide to a selected thickness over
the active area and conductive runners, the first oxide layer
selected thickness being less than one-half the selected dis-
tance between the insulative sides of adjacent conductive
runners;

providing a first planarized layer of insulating material
atop the first oxide layer, the first layer of insulating material
being selectively etchable relative to the first oxide, the first
layer of msulating material having an upper surtace;

patterning the planarized first msulating layer for defini-
tion of a first contact opening therethrough to the active area;

ctching the patterned first insulating layer selectively rela-
tive to the first oxide layer to define the first contact opening
therethrough, the first contact opening having an aperture
width at the planarized first insulating layer upper surface,
the aperture width being greater than the selected distance
between the msulative sides of adjacent conductive runners;

ctching the first oxide layer within the first contact open-
ing to expose the active area;

providing a plug of conductive material within the first
contact opening over the exposed active area;

providing a second insulating layer over the first insulat-
ing layer and the conductive plug;
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patterning and etching the second insulating layer to form
a second contact opening to and exposing the conductive
plug; and providing a conductive layer over the second 1nsu-
lating layer and 1nto the second contact opening, the conduc-
tive layer electrically contacting the conductive plug.

In accordance with another aspect of the invention, the
step of providing a first planarized layer of insulating mate-
rial comprises:

providing a conformal first layer of insulating material
atop the first oxide layer; and

chemical mechanical polishing the wafer to planarize the
first insulating layer.

In accordance with yet another aspect of the invention, a
semiconductor device comprises:

conductive runners formed on the semiconductor wafer,
individual runners having a top and sides;

insulative spacers provided on the sides of the conductive
runners, the spacers of adjacent runners being spaced a
selected distance apart at selected locations on the wafter;

active areas positioned between the conductive runners at
the selected locations;

an 1nsulating layer with an upper surface formed over the
runners, the msulating layer having first contact openings
between adjacent runners above the selected locations, the
first contact openings having an aperture width at the upper
surface which 1s greater than the selected distance;

conductive plugs disposed in the first contact openings to
clectrically contact the active areas, individual conductive
plugs having a substantially flat upper surface, the upper
surfaces of the conductive plugs being approximately uni-
form 1n elevational height across the wafer;

an oxide layer provided above the insulating layer and
having second contact openings formed therethrough which
extend to the upper surfaces of the conductive plugs; and

a conductive layer disposed above the oxide layer and in
the second contact openings to electrically contact the con-
ductive plugs.

A semiconductor processing method of making electrical
contact with an active area on a semiconductor water 1s
described with reference to FIGS. 1-9. The same numbers

have been used throughout these figures to reference like
parts.

In FIG. 1, a section of a semiconductor water 10 has bulk
substrate 12, field oxide 14, and active areas 16 and 18.
Conductive runners 20, 22, 24, and 26 are provided over
waler 10. Individual runners have a polysilicon layer 28, a
silicide layer 30, and an oxide layer 32. Gate oxide layers are
omitted for purposes of clarity. Individual runners 20, 22, 24,
and 26 have respective tops 20a, 22a, 24a, and 26a and
respective sides 20b/20c, 22b/22c, 24b/24c, and 26b/26c.

An msulative layer 1s provided over water 10, and then
patterned and etched to define insulative spacers 34 on the
sides of conductive runners 20, 22, 24, and 26. Insulative
spacers 34 on the sides of adjacent conductive runners 20, 22
and 24, 26 are spaced a distance D apart at a selected loca-
tion on wafter 10 1n which a buried contact 1s eventually
formed.

An mmpurity 1s implanted into substrate 12 to define
source/drain regions 36, 38, 40, and 42. In subsequent steps
discussed below, buried contact openings are formed to
expose source/drain region 38 of active area 16 and source/
drain region 40 of active area 18.

In FIG. 2, a first oxide layer 44 1s provided over active
areas 16 and 18 and conductive runners 20, 22, 24, and 26.
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First oxide layer 44 has a thickness less than one-half of
distance D (FIG. 1) between insulative spacers 34 on the
sides of adjacent conductive runners 20, 22 and 24, 26. First
oxide layer 44 1s preferably deposited to a thickness from
about 100 to 1000 Angstroms, with a thickness from about
300 to 500 Angstroms being most preferred. First oxide
layer 44 has an upper surface 46 with a contour conforming
to the shape of the underlying semiconductor components.
Upper surface 46 defines a highest elevational location K of
first oxide layer 44 above active areas 16 and 18.

A thick conformal first layer of insulating material 48 1s
provided on top of first oxide layer 44. First insulating layer
48 1s formed of a material which is selectively etchable rela-
tive to first oxide layer 44, and 1s preferably formed of a
nitride. First insulating layer 48 has an upper surface 30
which generally follows the contour defined by the underly-
ing topography of the runners and field oxide. Upper surface
50 defines a lowest elevational location H above active areas
16 and 18 which 1s elevationally higher than highest eleva-
tional location K of first oxide layer 44.

In FIG. 3, semiconductor water 10 undergoes chemical
mechanical polishing (CMP) to planarize first insulating
layer 48 and define a substantially flat upper surface 52.
Planarized upper surface 52 1s at an elevational location L
above active areas 16 and 18 which 1s elevationally higher
than highest elevational location K of first oxide layer 44.
Although the preferred embodiment has been described as a
two-step process mvolving depositing a conformal msulat-
ing layer followed by a CMP step to planarize the msulating
layer, first insulating layer 48 may be deposited 1n a manner
to provide a substantially planarized upper surface without
the need for a subsequent CMP step.

In FIG. 4, first insulating layer 48 is patterned by a mask
(not shown) and etched selectively relative to first oxide
layer 44 to define first contact openings 54 and 56 between
adjacent conductive runners 20, 22 and 24, 26 above respec-
tive source/drain regions 38 and 40 of active areas 16 and 18.
First contact openings 34 and 56 have an aperture width W at
or near upper surtace 52 which 1s greater than distance D
between insulative spacers 34 on the sides of adjacent con-

ductive runners 20, 22 and 24, 26.

In FIG. §, first oxide layer 44 1s etched within first contact
openings 34 and 56 to expose respective active areas 16 and
18, or more specifically, respective source/drain regions 38
and 40 of active areas 16 and 18. This etching step 1s prefer-
ably a timed etch, selective to silicon, which removes the
thin oxide layer 44 without detrimentally etching 1nto 1nsu-
lative spacers 34 or oxide caps 32.

In FIG. 6, plugs 58 and 60 are provided within respective
first contact openings 54 and 56 over the exposed active
areas 16 and 18. Plugs 38 and 60 are formed of a conductive
material and electrically contact source/drain regions 38 and
40. Preterably, plugs 58 and 60 are formed of polysilicon.
Plugs 58 and 60 have respective substantially flat upper sur-
faces 62 and 64 which are at an elevational height M above
active arecas 16 and 18. Height M 1s preferably approxi-
mately equal to, or slightly lower than, elevational height L
of the insulating layer upper surface 52. Plug surfaces 62 and
64 arc approximately uniform in elevational height across
the semiconductor waler. The advantages of this globally
uniform height are discussed below 1n more detail.

One of the advantages of this invention 1s that plugs 58
and 60 have relatively large upper surface areas. The dis-
tance across plugs 38 and 60 at upper surfaces 62 and 64 1s
equal to width W of contact openings 34 and 56 (FIG. 4).
This distance 1s significantly greater than distance D (FIG. 1)
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ol the buried contact region near source/drain regions 34 and
40 of substrate 12. Accordingly, the process of this invention
cifectively replaces a narrow contact area near the active
arca with a large contact area.

According to one aspect of the invention, conductive
plugs 58 and 60 are formed by providing a layer of conduc-
tive maternial (preferably polysilicon) over first msulating
layer 48 and within first contact opemings 34 and 56. The
semiconductor water 1s then subjected to chemical mechani-
cal polishing to remove the conductive layer from upper
surface 52 of first insulating layer 48. All the conductive
material 1s removed from upper surface 52 to electrically
1solate individual plugs 58 and 60 and to prevent formation
of undesired stray conductive traces between conductive
plugs 58 and 60. To help 1nsure that all conductive material
1s removed from upper surtace 52, plugs 38 and 60 are over
polished such that plug surfaces 62 ad 64 are slightly below
first nsulating layer upper surface 52. In this manner, indi-
vidual plugs 58 and 60 are electrically 1solated from one
another.

An alternative technique to chemical mechanical polish-
ing 1s to subject the layer of conductive matenal to a resist
etch back process to define the slightly recessed plug sur-
faces 62 and 64 of respective plugs 58 and 60.

In FIG. 7, a second insulating layer 66 i1s provided over
first insulating layer 48 and plugs 58 and 60. Second insulat-
ing layer 66 may be an oxide layer such as BPSG.

In FIG. 8, second insulating layer 66 1s patterned beneath
a mask (not shown) and etched to form second contact open-
ings 68 and 70 which expose respective upper surfaces 62
and 64 of conductive plugs 38 and 60. Second insulating
layer 66 1s preferably dry etched with an etchant selective to
both 1nsulating layer 48 (which 1s preferably a nitride layer)
and polysilicon plugs 38 and 60 (which are preferably
polysilicon). Due to the relatively large surface areas of
plugs 58 and 60 and the etch selectivity, conventional photo-
lithographic techniques may be used to form second contact
openings 68 and 70. First insulating layer 48 and oxide layer
44 assist 1n protecting conductive runners 20, 22, 24, and 26
during this etching step. The etchant may remove insulating
layer 48 at a different rate than polysilicon plugs 38 and 60
as 1llustrated by surface level discontinuities 71 at the inter-
face between 1nsulating layer 48 and plugs 58 and 60.

In FIG. 9, a conductive layer 76 1s provided over second
insulating layer 66 and into second contact openings 68 and
70 to electrically contact plugs 58 and 60. Conductive layer
76 may be formed by polysilicon or metal.

Another advantage provided by this invention relates to
misalignment tolerance. In FIG. 10, second insulating layer
66 1s undesirably patterned and etched to form misaligned
contact openings 72 an 74. Despite this misalignment,
however, electrical contact with active areas 16 and 18 1s still
achieved through respective plugs 38 and 60 due to the large
surface area at upper plug surfaces 62 and 64 (1n comparison
to the narrow distance D of the buried contact opening
between adjacent runners near active areas 16 and 18).
Additionally, etching second contact layer 66 with an
ctchant selective to both first insulating layer 48 and conduc-
tive plugs 38 and 60 permits significant misalignment while
still protecting the underlying structure. The present mven-
tion therefore provides desirable misalignment tolerance
which results 1n higher yields of processed semiconductor
devices.

This invention defines a processing method for submicron
geometries, and 1s most useful at geometries of less than 0.4
micron. The combined thin oxide and thick nitride layers
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afford a structure suitable for highly selective etching to
define contact opemings on the scale of 0.3 to 0.4 micron.
The umiformly elevated and significantly wide landing plugs
provide an easy target for conventional photolithographic
techniques when forming the second contact openings.
Additionally, the wide landing plugs provide misalignment
tolerance which helps increase production yield.

In compliance with the statute, the invention has been
described 1n language more or less specific as to methodical
features. It 1s to be understood, however, that the invention 1s
not limited to the specific features described, since the
means herein disclosed comprise preferred forms of putting
the invention into effect. The invention 1s, theretore, claimed
in any of its forms or modifications within the proper scope
of the appended claims appropriately interpreted in accor-
dance with the doctrine of equivalents.

We claim:

[1. A semiconductor processing method of making electri-
cal contact with an active area on a semiconductor wafer, the
method comprising the following steps:

providing a pair of conductive runners on a semiconductor
wafler, individual conductive runners having sides;

providing an insulative layer on the sides of the conduc-
tive runners, the 1nsulative sides of adjacent conductive
runners being spaced a selected distance apart at a
selected location on the water:

providing an active area between the conductive runners
at the selected location;

providing a layer of first oxide to a selected thickness over
the active area and conductive runners, the first oxide
layer selected thickness being less than one-half the
selected distance between the nsulative sides of adja-
cent conductive runners;

providing a first planarized layer of insulating material
atop the first oxide layer, the first layer of insulating
material being selectively etchable relative to the first
oxide, the first layer of insulating material having an
upper surface;

patterning the planarized first msulating layer for defini-
tion of a first contact opening therethrough to the active
area;

ctching the patterned first insulating layer selectively rela-
tive to the first oxide layer to define the first contact
opening therethrough, the first contact opening having
an aperture width at the planarized first insulating layer
upper surface, the aperture width being greater than the
selected distance between the nsulative sides of adja-
cent conductive runners;

ctching the first oxide layer within the first contact open-
ing to expose the active area;

providing a plug of conductive material within the first
contact opening over the exposed active area;

providing a second insulating layer over the first insulat-
ing layer and the conductive plug;

patterning and etching the second 1nsulating layer to form
a second contact opening to and exposing the conduc-
tive plug; and
providing a conductive layer over the second insulating
layer and 1nto the second contact opening, the conduc-
tive layer electrically contacting the conductive plug.]
[2. A semiconductor processing method according to
claiam 1 wherein the selected first oxide layer thickness is
from about 100 to 1,000 Angstroms.]
[3. A semiconductor processing method according to
claiam 1 wherein the selected first oxide layer thickness 1s

from about 300 to 500 Angstroms.]




US RE40,790 E

7

[4. A semiconductor processing method according to
claim 1 wherein the first insulating layer 1s formed of a
nitride.}

[S. A semiconductor processing method according to
claim 1 wherein the conductive plug 1s formed of polysili-
con.}

[6. A semiconductor processing method according to
claim 1 wherein the step of providing a first planarized layer
of insulating material comprises:

providing a conformal first layer of insulating material
atop the first oxide layer; and

chemical mechanical polishing the wafer to planarize the

first insulating layer.}

[7. A semiconductor processing method according to
claim 1 wherein the first insulating layer has an upper sur-
face and wherein the step of providing a plug of conductive
material comprises:

providing a layer of conductive material over the first
insulating layer and within the first contact opening
over the exposed active area;

chemical mechanical polishing the wafer to remove the
conductive layer from the first msulating layer upper
surface and to define a plug within the first contact
opening, the plug having an upper surface slightly
below the first insulating layer upper surface to ensure
that the plug is electrically isolated.}

[8. A semiconductor processing method according to
claim 1 wherein the second insulating layer 1s etched with an
ctchant selective to both the first mnsulating layer and the
conductive plug.]

[9. A semiconductor processing method according to
claim 1 wherein:

the first insulating layer 1s formed of a nitride;
the conductive plug 1s formed of polysilicon; and

the second insulating layer 1s etched with an etchant selec-
tive to both the nitride insulating layer and the polysili-
con plug.]
[10. A semiconductor processing method for making elec-
trical contact with an active area on a semiconductor waier
comprising the steps of:

providing a pair of conductive runners on a semiconductor
wafler, mndividual conductive runners having a top and
sides:

providing insulative spacers on the sides of the runners,
the 1sulative spacers being spaced a selected distance
apart at a selected location on the water;

providing an active area between the conductive runners
at the selected location;

depositing a first oxide layer over the water to a thickness
from about 100 to 1,000 Angstroms, the first oxide
layer having an upper surface defiming a highest eleva-
tional location above the active area;

providing a nitride layer having an upper surface over the
first oxide layer to a selected thickness, the nitride layer
upper surface defining a lowest elevational location
above the active area which is elevationally higher than
the highest elevational location of the first oxide layer,
the nitride being selectively etchable relative to the first
oxide:

planarizing the nitride layer to a first elevational height
above the active area, the first elevational height being
higher than the highest elevational location of the first
oxide layer;

patterming the planarized nitride layer for definition of a
first contact opening therethrough to the active area;
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8

ctching the patterned nitride layer selectively relative to
the first oxide layer to define the first contact opening
therethrough, the first contact opening having an aper-
ture width at the nmitride layer upper surface which 1s
greater than the selected distance between the insula-

tive sides of adjacent conductive runners;

ctching the first oxide layer within the first contact open-
ing to expose the active area;

providing a polysilicon plug within the first contact open-
ing over the exposed active area to a second elevational
height;

depositing a second oxide layer over the nitride layer and

the polysilicon plug;

patterning and etching the second oxide layer to form a

second contact opening to and exposing the polysilicon
plug; and

providing a conductive layer over the second oxide layer

and 1nto the second contact opening, the conductive
layer electrically contacting the conductive plug.]

[11. A semiconductor processing method according to
claim 10 wherein the selected first oxide layer thickness 1s
from about 300 to 500 Angstroms.]

[12. A semiconductor processing method according to
claim 10 wherein the step of planarizing the nitride layer
comprises chemical mechanical polishing the water to pla-
narize the nitride layer.]

[13. A semiconductor processing method according to
claim 10 wherein the step of providing a polysilicon plug
COmMprises:

providing a layer of polysilicon over the nitride layer and
within the first contact opening over the exposed active
area;

chemical mechanical polishing the wafer to remove the

polysilicon layer from the nmitride layer upper surface
and to define a polysilicon plug within the first contact
opening. }

[14. A semiconductor processing method according to
claiam 10 wherein the second oxide layer 1s etched by an
ctchant selective to both the nitride layer and the polysilicon
plug. ]

[15. A semiconductor processing method according to
claim 10 wherein the second elevational height 1s approxi-
mately equal to the first elevational height.]

[16. A semiconductor processing method according to
claim 10 wherein the second elevational height 1s slightly
lower than the first elevational height.}

17. A semiconductor processing method of forming an
electrical contact structure for an active area on a semicon-
ductor wafer, the method comprising the following steps:

providing a pair of conductive runners on a semiconduc-
tor wafer, individual conductive runners having sides;

providing an insulative layver on the mutually adjacent
sides of the conductive runners, the insulated mutually
adjacent sides of adjacent conductive runners being
spaced a selected distance apart;

providing an active arvea between the insulated mutually
adjacent sides of conductive runners;

providing a layer of first oxide to a selected thickness over
the active area and conductive runners, the first oxide
laver selected thickness being less than one-half the
selected distance between the insulated sides of adja-
cent conductive runners;

providing a first insulating layer having a planarized
upper surface atop the first oxide layer, the first layer of
insulating material being selectively etchable relative
to the first oxide;
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patterning the first insulating layer for definition of a first
contact opening thevethrough to the active area;

etching the patterned first insulating laver selectively
relative to the first oxide laver to define the first contact
opening thevethrvough, the first contact opening having
an aperturve width at the first insulating layver pla-
narized upper surface, the aperture width being greater
than the selected distance between the insulated sides
of adjacent conductive runners;

etching the first oxide layer within the first contact open-
ing to expose the active area; and

providing a conductive plug of within the first contact
opening over the exposed active area.
18. A semiconductor processing method according to
claim 17 wherein the step of providing a plug of conductive
material comprises:

providing a layver of conductive material over the first
insulating laver and within the first contact opening
over the exposed active area; and

polishing the wafer to remove the conductive layer from
the first insulating layer planarized upper surface and
to define the conductive plug within the first contact
opening, the plug having an upper surface slightly
below the first insulating laver planarized upper sur-
Jace.

19. A semiconductor processing method accorvding to

claim 17 further comprising:

providing a second insulating laver and the conductive

plug; and

patterning and etching the second insulating layer to form

a second contact opening to expose the conductive
plug.

20. A semiconductor processing method accorvding to
claim 19 further comprising etching the second insulating
laver with an etchant selective to both the first insulating
layver and the conductive plug.

21. A semiconductor processing method according to
claim 19 further comprising:

Jorming the first insulating laver of a nitride;
Jorming the conductive plug of polysilicon; and

etching the second insulating layver with an etchant selec-
tive to both the nitride insulating layer and the polysili-
con plug.
22. A semiconductor processing method of forming an
electrical contact structure for an active avea on a semicon-
ductor wafer, the method comprising the following steps:

providing a pair of conductive runners on a semiconduc-
tor wafer, individual conductive runners having sides;

providing an insulative laver on the mutually adjacent
sides of the conductive runners, the insulated mutually
adjacent sides of adjacent conductive runners being
spaced a selected distance apart;

providing an active area between the insulated mutually
adjacent sides of conductive runners;

providing a layer of first oxide to a selected thickness over
the active area and conductive runners, the first oxide
laver selected thickness being less than one-half the
selected distance between the insulated sides of adja-
cent conductive runners;

providing a first insulating layer having a planarized
upper surface atop the first oxide layer, the first insulat-
ing layer being selectively etchable relative to the first
oxide, said step performed by,
providing a conformal first laver of insulating material
atop the first oxide layers; and

10

15

20

25

30

35

40

45

50

55

60

65

10

polishing the wafer to planarize the first insulating
layer upper surface;

patterning the first insulating layer for definition of a first
contact opening therethrough to the active area;

etching the patterned first insulating laver selectively
relative to the first oxide layer to define the first contact
opening thevethvough, the first contact opening having
an aperture width at the first insulating laver pla-
narized upper surface, the apertuve width being greater
than the selected distance between the insulated sides
of adjacent conductive runners,

etching the first oxide laver within the first contact open-
ing to expose the active area; and

providing a conductive plug within the first contact open-

ing over the exposed active area.

23. A semiconductor processing method for making elec-
trical contact with an active arvea on a semiconductor wafer
comprising the steps of:

providing a pair of conductive runners on a semiconduc-

tor wafer, individual conductive runners having a top
and sides;

providing insulative spacers on mutually adjacent sides of
the runners, the insulative spacers being spaced a
selected distance apart at a selected location on the
wafer;

providing an active area between the conductive runners
at the selected location;

depositing a first oxide laver over the wafer to a thickness
from about 100 to 1,000 Angstroms, the first oxide layer
having an upper surface defining a highest elevational
location above the active area;

providing a nitride layer having an upper surface over the
first oxide layer to a selected thickness, the nitride layer
upper surface defining a lowest elevational location
above the active area which is elevationally higher than
the highest elevational location of the first oxide layer,
the nitride being selectively etchable velative to the first
oxide;

planarizing an upper surface of the nitride layer to a first
elevational height above the active area, the first eleva-
tional height being higher than the highest elevational
location of the first oxide laver upper surface;

patterning the nitride layer for definition of a first contact
opening thevethrough to the active area;

etching the patterned nitride layver selectively relative to
the first oxide layver to define the first contact opening
therethrough, the first contact opening having an aper-
tuve width at the nitride layer upper surface which is
greater than the selected distance between the insula-
tive spacers at the mutually adjacent sides of the con-
ductive runners;

etching the first oxide laver within the first contact open-
ing to expose the active area,

providing a polysilicon plug within the first contact open-
ing over the exposed active arvea to a second elevational

height; and

depositing a second oxide layer over the nitride layer and

the polysilicon plug.

24. A semiconductor processing method according to
claim 23 wherein the step of planarizing the nitride layer
comprises polishing the wafer to planarize the nitride layer.

25. A semiconductor processing method according to
claim 23 wherein the step of providing a polysilicon plug
comprises.
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providing a layver of polysilicon over the nitride laver and 29. A method of processing a device comprising a
within thjﬁrsr contact opening over the exposed active transistor, said method comprising:
area'; an * * * * * * * *
polishing the wafer to remove the polysilicon layer from pmwdm'g a plug in electrical communication with said
the nf}frfde %a]_zy?r Epper surface and to define a polysili- lransistor;
con plug within tne first contact opening. providing a conductive material in electrical communica-

26. A semiconductor processing method accorvding to
claim 23 further comprising etching the second oxide layer
by an etchant selective to both the nitride layer and the providing an insulating layer lateral to said conductive

polysilicon plug. material, wherein said step of providing an insulating

27. A method of providing electrical communication with : - .
. . : . . . layver occurs before said step of providing a conductive
a transistor including a source/drain, said method compris- oria]
: material.

ing.
providing a conductor over said source/dvain that extends 30. The method in claim 29, further comprising a step of

upward and is laterally surrounded by a first layer of  providing a first insulating layer over said tramnsistor; and

tion with said plug; and

10

insulation; 15 wherein said step of providing an insulating laver lateral to
PT"OVf‘ffmg a fECOWd ZQJ’??’ offnsulatfon over SflfdﬁVSf _laye:f’ said conductive material comprises providing a second insu-

ofmsulanom w‘kerem said second layer Ofm:mlatwn s lating layer over said first insulating layer

higher than said conductor and exposes said conduc- _ , . -

ore and 31. The method in claim 30, wherein said step of providing
allowing electrical communication with said source/drain 20 ¢ conductive material is discrete from said step of providing

only by way of said conductor. a plug.

28. The method in claim 27, wherein said step of providing
a conductor comprises providing a plug.



	Front Page
	Drawings
	Specification
	Claims

