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DESCRIPTION 

A SEMICONDUCJ'OR PROCESSING METHOD FOR FORMING A CONTACT PEDESTAL FOR A 
STORAGE NODE OF A CAPACTI'OR IN INTEGRATED CIRcurrRY 

5 Technical Field 

This invention relates to semiconductor processing methods of forming 

contact pedestals and to integrated circuitry employing contact pedestals. The 

invention also relates to methods of forming a storage node of a capacitor. 

Background Art 

10 As DRAMs increase in memory cell density. there is a continuing 

challenge· to maintain sufficiently high storage capacitance despite decreasing cell 

area. Additionally, there is a continuing goal to further decrease cell area. The 

principal way of increasing cell capacitance is through cell structure techniques. 

Such techniques include three-dimensional cell capacitors, such as trenched or 

15 stacked capacitors. 

Conventional stacked capacitor DRAM arrays utilize either a buried bit 

line or a non-buried bit line construction. With buried bit line constructions, 

bit Jines are ·provided in close vertical proximity to the bit line contacts of the 

memory cell field effect transistors (FETs), with the cell capacitors being formed 

20 horizontally over the top of the wordUnes and bit lines. With non-buried bit 

line constructions. deep vertical contacts are made through a thick insulating layer 

to the cell FBTs. with the capacitor constructions being provided over the word 

lines and beneath the bit lines. Such non-buried bit line constructions are also 

referred to as "capacitor-under-bit line" or "bit line-over-capacitor" constructions. 

25 In DRAM and other integrated circuitry, ohmic electrical contact is 

. typically made relative to an electrically conductive diffusion region in a 

semiconductor substrate between a pair of conductive lines provided over the 

substrate. In some instances. contact plugs or pedestals are utilized to facilitate 

making electrical connection to the substrate, and contend with adverse vertical 

ao topography. Such can provide the advantage of producing a larger targeting area 

for a subsequent conductive line contact to the diffusion region through the 

pedestal. My earlier U.S. Patent Nos. 5,338,700; 5,340,763; 5,362,666; and 

5,401,681 are hereby incorporated by reference into this discJosure. 

Brief Description of the Drawings 

35 Preferred embodiments of the invention are described below with reference 

to the following accompanying drawings. 
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Fig. 1 is a diagrammatic sectional view of a semiconductor wafer fragment 

at one processing step in accordance with the invention. 

Fig. 2 is a view of the Fig. 1 wafer fragment at a processing step 

subsequent to that depicted by Fig. 1. 

Fig. 3 is a view of the Fig. 1 wafer fragment at a processing step 

subsequent to that depicted by Fig. 2. 

Fig. 4 is a view of the Fig. 1 wafer fragment at a processing step 

subsequent to that depicted by Fig. 3. 

Fig. s is a view of the Fig. 1 wafer fragment at a processing step 

subsequent to that depicted by Fig. 4. 

Fig. 6 is a view of the Fig. 1 wafer fragment at a processing step 

subsequent to that depicted by Fig. S. 

Fig. 7 is a view of the Fig. 1 wafer fragment at a· processing step 

subsequent to that depicted by Fig. 6. 

Fig. 8 is a view of the Fig. 1 wafer fragment at a processing step 

subsequent to that depicted by Fig. 7. 

Fig. 9 is a diagrammatic sectional view of an alternate embodiment 

semiconductor wafer fragment at one alternate processing step in accordance with 

the invention. 

20 Fig. 10 is a view of the Fig. 9 wafer fragment at a processing step 

subsequent to that depicted by Fig. 9. 

Fig. 11 is a view of the Fig. 9 wafer fragment at a processing step 

subsequent to that depicted by Fig. 10. 

Fig. 12 is a view of the Fig. 9 wafer fragment at a processing step 

25 subsequent to that depicted by Fig. 11. 

Fig. 13 is a view of the Fig. 9 wafer fragment at a processing step 

subsequent to that depicted by Fig. 12. 

Fig. 14 is a diagrammatic sectional view of another alternate embodiment 

semiconductor wafer fragment at another alternate processing step in accordance 

30 with the invention. 

Fig. 15 is a diagrammatic sectional view of still another alternate 

embodiment semiconductor wafer fragment at yet another alternate processing step 

in accordance with the invention. 

Fig. 16 is a view of the Fig. 15 wafer fragment at a processing step 

35 subsequent to that depicted by Fig. 15. 
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Fig. 17 is a diagrammatic sectional view of yet another alternate 

embodiment semiconductor wafer fragment at yet another alternate processing step 

in accordance with the invention. 

Fig. 18 is a view of the Fig. 17 wafer fragment at a processing step 

5 subsequent to that depicted by Fig. 17. 

Fig. 19 is a diagrammatic sectional view of still yet another alternate 

embodiment semiconductor wafer fragment at still yet another alternate processing 

step in accordance with the invention. 

Fig. 20 is a view of the Fig. 19 wafer fragment at a processing step 

10 subsequent to that depicted by Fig. 19. 

15 

Fig. 21 is a view of the Fig. 19 wafer fragment at a processing step 

subsequent to that depicted by Fig. 20. 

Fig. 22 is a view of the Fig. 19 wafer fragment at a processing step 

subsequent to that depicted by Fig. 21. 

Fig. 23 is a view of the Fig. 19 wafer fragment at a processing step 

subsequent to that depicted by Fig. 22. 

Fig. 24 is a diagrammatic top view of a contact pedestal in accordance 

with the invention. 

Best Modes for Carai•1 Oat the Invention and Disclosure of Invention 

2D This disclosure of the invention· is submitted in furtherance 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 invention, a semiconductor processing 

method of forming a contact pedestal comprises: 

25 providing a node location to which electrical connection is to be made; 

providing insulating dielectric material over the node location; 

etching a contact opening into the insulating dielectric material over the 

node location to a degree insufficient to outwardly expose the node location, the 

contact opening having a base; 

30 · providing a spacer layer over the insulating dielectric material to within 

the contact opening to a thickness which less than completely fills the contact 

opening; 

anisotropically etching the spacer layer to form a sidewall spacer within 

the contact opening; 

35 after forming the sidewall spacer. etching through the contact opening base 

to outwardly expose the node location; 
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filling the contact opening to the node location with electrically conductive 

material; 

rendering the sidewall spacer electrically conductive; and 

etching the electrically conductive material to form an . electrically 

6 conductive contact pedestal comprising the sidewall spacer, the pedestal having 

an outer surface which is substantially coplanar with opposing laterally adjacent 

electrically insulative surfaces. 

In another aspect, integrated circuitry comprises: 

a node location; 

10 an electricalJy conductive longitudinal contact pedestal in electrical 

connection with the node location, the contact pedestal comprising: 

an inner longitudinal portion in electrical connection with the node 

location and an outer longitudinal portion, the outer longitudinal portion 

comprising an anisotropically etched sidewall spacer and a radially inner 

15 electrically conductive pillar, the spacer being electrical1y conductive and 

in electrical connection with the pillar; 

the pillar and spacer having a substandaJly coplanar common outer 

surface; and 

insulating dielectric material having a substantially planar outer surface 

20 which is substantially coplanar with the contact pedestal common outer surface. 

In accordance with yet another aspect, a semiconductor processing method 

of forming a storage node of a capacitor comprises: 

providing an electrically conductive pillar within a mass of insulating 

material; 

25 etching the pillar and mass of insulating material at substantially the same 

rate to fonn a capacitor container opening within the mass of insulating material, 

the pillar projecting from the capacitor container opening; and 

providing a capacitor storage node within the capacitor container opening 

in electrical connection with the pillar. 

30 A first embodiment is described with reference to Figs. 1-7. Fig. 1 

illustrates a semiconductor wafer fragment 10 comprised of a bulk monocrystalline 

silicon substrate 12 and a spaced pair of field oxide regions 14. Regions 14 

defme active area 15 therebetween. A series of four wordline construction 16, 

17, 18 and 19 are provided relative to substrate 12. In the depicted 

35 cross-sectional view of wafer fragment 10, wordlines 16 and 19 overlie the 

opposing field oxide regions 14, and wordlines 17 and 18 constitute a pair of 
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wordlines which overlie active area 15. Wordlines 16, 17, 18 and 19 respectively 

comprise a gate dielectric layer 20, an overlying conductively doped polysilicon 

layer 21, an associated silicide layer 22, electrically insulative sidewall spacers 23, 

and a cap 24. Such can be provided of conventional construction, with spacers 

5 23 and cap' 24 for example comprising an oxide, nitride or other electrically 

insulative material. For purposes of the continuing discussion, the subject 

wordlines respectively have an outermost conductive surface 25 which in the 

preferred embodiment is the topmost surface of refractory silicide layer 22. 

Conductively doped diffusions regions 26, 27 and 28 are provided within substrate 

10 12 altematingly adjacent wordlines 17 and 18 as shown, and constitute respective 

first, second and third active area node locations to which respective electrical 

connection will be made. 

An insulating dielectric material layer 30, preferably borophosphosiJicate · 

glass (BPSG), is provide over the wordlines and node locations. In this 

15 embodiment, insulating dielectric layer 30 is planarized to have a planarized outer 

surface 29, and provided to have a preferred thickness above node locations 26, 

27 and 28 of from about 8,000 Angstroms to about 12,000 Angstroms. An 

example thickness of fayer 30 above the outermost portion of caps 24 of 

wordlines 16 and 19 is about 4,500 Angstroms. If desired, a thin barrier layer 

20 (not shown), such as undoped Si02 deposited by decomposition of 

tetraethylorthosilicate or a silicon nitride layer, can be provided over the substrate 

prior to deposition of layer 30 to serve as a shield to undesired boron or 

phosphorous diffusion from BPSG layer 30 into substrate 12. 

A hard mask or etch stop layer 31 is provided outwardly of insulating 

25 dielectric layer 30. Such preferably comprises a material to which underlying 

insulating dielectric layer 30 can be substantially selectively etched, as will be 

apparent from the continuing description. Example and preferred materials for 

layer 31 include doped or undoped polysilicon, or Si3N4. An example thickness 

for layer 31 is 2500 Angstroms. 

JD Referring to Fig. 2, contact openings 32, 33 and 34 are etched into hard 

mask layer 31 and insulating dielectric material layer 30. Contact opening 32 

constitutes a first contact opening etched over first node location 26. Contact 

opening 33 constitutes a second contact opening etched over second node 

location 27. Contact opening 34 constitutes a third contact opening 34 etched 

35 over third node location 28. Each is etched into insulating dielectric layer 30 

to a degree which is insufficient to outwardly e.xpose the underlying respective 
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node locations. An example preferred etch depth into layer 30 is 

3,500 Angstroms. Contact openings 32. 33 and 34 include first. second and third 

contact bases 35, 36 and 37, respectively, which are positioned elevationally 

outward of wordlines 16, 17, 18, 19 and their associated outermost conductive 

5 surfaces 25. 

Referring to Fig. 3, a spacer layer 40 is provided over masking layer 31, 

and accordingly over insulating dielectric material 30, to a suitable thickness 

which less than completely fills the respective contact openings 32, 33 and 34. 

Such will be utilized to ultimately produce electrically conductive anisotropically 

10 etched sidewall spacers. Example and preferred materials for layer 40 at this 

point in the process include either doped or undoped polysilicon. 

Referring to Fig. 4. spacer layer 40 is anisotropically etched to form a 

first sidewall spacer 42 within first contact opening 32. a second sidewall spacer 

43 within second contact opening 33, and a third sidewall spacer 44 within third 

15 contact opening 34. Such sidewall spacers are ultimately rendered to be 

electrically conductive and constitute laterally outward portions of an electrically 

conductive contact pedestal. Accordingly, where spacer layer 40 is provided to 

be electrically conductive prior to the anisotropic etching to produce the 

construction of Fig. 4, spacers 42. 43 and 44 will be electrically conductive 

20 immediately upon their formation. Where spacer layer 40 is not provided to be 

electrically conductive prior to the Fig. 4 anisotropic etching, spacers 42. 43 and 

44 can be rendered electrically conductive after their formation by diffusion 

doping. ion implant, or some other method. 

Referring to Fig. S, and after etching anisotropic spacer layer 40, etch 

25 chemistry is changed to etch through first, second and third contact opening 

bases 35, 36, and 37. respectively, to outwardly expose node locations 26, 27 and 

28, respectively. During such etching. hard mask or etch stop layer 31 restricts 

etching of insulating dielectric material layer 30 thereunder. If sidewall spacers 

23 of the subject wordline constructions constitute nitride, as in this example, 

ao such layers are preferably not appreciably etched during the etching of BPSG 

layer 30. If the material of spacers 23 comprises oxide, such material will more 

typically be etched during the etch of layer 30 to outwardly expose the node 

locations, but this should not be problematic. Provision of the illustrated spacers 

42, 43 and 44 within contact openings 32. 33, and 34 desirably has the effect 

35 of moving the resultant narrowed contact etch to the node locations away from 

the conductive wordline edges such that exposure thereof will not occur during 
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the etch to expose the node locations. Accordingly, spacers 23 and cap 24 are 

not a preferred embodiment requirement. 

Referring to Fig. 6, remaining first, second, and third contact openings 32. 

33, 34, respectively, are filled with an electrically conductive material layer 46, 

5 such as in situ conductively doped polysilicon. 

Referring to Fig. 7, electrically conductive material layer 46 is etched 

inwardly to insulating dielectric material layer 30 to form an electrically 

conductive first contact pedestal 48, an electrically conductive second contact 

pedestal SO, and an electrically conductive third contact pedestal 52. Each 

10 comprises an inner longitudinal portion 53 effectively in electrical connection with 

15 

the associated node location, and an outer longitudinal portion 54. Outer 

longitudinal portion 54 for pedestals 48, SO and 52 comprises anisotropically 

etched spacers 42, 43. and 44, respectively, and a radially inner electrically 

conductive pillar 56. Spacers 42, 43 and 44 are in respective ohmic electrical 

connection with their associated pillars 56, with pillars 56 comprising and 

extending between outer longitudinal portion 54 and inner longitudinal portion 

53 of the respective contact pedestals. Example and preferred etching techniques 

include chemical-mechanical polishing (CMP) or blanket plasma etch. 

Such produces respective pedestal outer surfaces 58 which are substantially 

20 coplanar with planar insulating dielectric layer surfaces 29, with individual outer 

surfaces 58 constituting a substantially coplanar common outer surface with 

respect to the individual pillars and spacers. Such a construction and method 

further produces pedestal caps 60 of radially wider construction than longitudinal 

inner portions 53 of the contact pedestals, with such caps 60 having a 

25 substantially common longitudinal thickness "A". In the depicted and preferred 

embodiment, the distance between the respective contact bases and their 

associated node locations is shown to be constant at dimension "C". The 

thickness of insulating material over outermost conductive surfaces 25 of 

wordlines 17 and 18 to the contact opening bases is depicted with dimension 'B". 

ao Most preferably, "A" and "B" are each greater than or equal to 0.1 micron. 

Fig. 8 illustrates subsequent wafer processing, whereby capacitor 

constructions 87 and 88 are provided in electrical connection with pedestals 48 

and 52, and a bit line 89 is provided in electrical connection with pedestal SO. 

An insulating layer 90 is provided outwardly of layer 30 and pedestals 48, 50 

35 and 52. Capacitor container openings are provided through layer 90 to pedestals 

48 and 52. Capacitor storage nodes 91 are provided therein. Layer 90 is 
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etched to expose the outer lateral sidewalls of nodes 91. A cell dielectric layer 

92 and a cell plate layer 93 are provided over the substrate. A subsequent 

insulating layer 94 is provided. A contact plug 95 is provided through layers 

94 and 90 to pedestal SO. Bit line 89 is provided in electrical connection with 

5 plug 95 for DRAM circuitry fabrication. 

An alternate embodiment is described with reference to Figs. 9-13. Like 

numerals from the first described embodiment are utilized where appropriate. with 

differences being indicated by the suffix "a" or with different numerals. Fig. 9 

depicts an alternate embodiment wafer fragment lOa which is essentially the same 

10 as that depicted by Fig. l, but for elimination of hard mask layer 31 and 

increased thickness of layer 30a. An example thickness for layer 30a is from 

about 20,000 Angstroms to about 25 ,000 Angstroms. 

Referring to Fig. 10, such is similar to Fig. 4 of the first described 

embodiment, with there beins no associated masking layer 31. Further, contact 

15 openings 32a, 33a and 34a are provided deeper relative to insulating dielectric 

layer 30a, with the associated spacers 42a, 43a and 44a being substantially 

thicker. Such is represented by dimension "F". Further, the anisotropic etching 

to produce such spacers effectively outwardly exposes insulating dielectric material 

of layer 30 over the wordlines, wherein such was capped from such exposure by 

20 layer 31 in the first described embodiment. 

Referring to Fig. 11, the step of collectively etching through the respective 

first, second and third contact opening bases Of the first described embodiment 

also etches insulating dielectric material 30a over the illustrated wordlines. but 

to a degree insufficient to outwardly expose conductive surfaces 25 of such 

25 wordlines. Further, "D" is less than "F" preferably by from 0.1 micron to 0.3 

micron. The illustrated dimension "E" from the contact opening base of the 

highest contact opening to its associated node location will be less than the 

dimension "D" etch of layer 30a above the wordlines. A more preferred 

relationship is to have "D" greater than or equal to about 1.3E. Most preferred 

30 is for 'D" to be equal to from about 1.3E to about I.SE. 

Referring to Fig. 12. an electrically conductive material layer 46a is once 

again deposited to fill the remaining first, second and third contact openings to 

the respective node locations. 

Referring to Fig. 13, etching is conducted to produce the iJlustrated 

35 contact pedestals 48. SO and 52. 
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Fig. 14 illustrates yet another modified embodiment. Like numerals from 

the first described embodiment are utilized where appropriate, with differences 

being indicated by the suffix ''b" or with different numerals. Fig. 14 differs 

principally from the first described embodiment in that outer surface 29b of 

5 insulating dielectric layer 30b is initially provided to be unplanarized. 

Accordingly, masking layer 31b provided thereover is also unpJanarized. With 

such example, a preferred deposited thickness for layer 30b is greater than or 

equal to 14,000 Angstroms. Processing of the Fig. 14 wafer fragment would 

then occur as above. with an etching step being conducted to produce the 

10 desired electrically conductive contact pillars. 

Yet another alternate embodiment is described with reference to Figs. 15 

and 16. Like numerals from the first described embodiment are utilized where 

appropriate, with differences being indicated by the suffix "c" or with different 

numerals. Fig. 15 is similar to the Fig. 14 depiction, but eliminates provision 

15 of the masking layer 31/31b and provides a thicker layer 30c. In such instance, 

the preferred deposited thickness of deposited layer 30c is greater than or equal 

to about 24,000 Angstroms. 

Referring to Fig. 16, the etch of BPSG layer 30c is conducted preferably 

as a thned etch down to approximately 2000 to 3000 Angstroms above conductive 

20 outer surfaces 25 of the wordlines. Most preferably. the thickness of nitride 

caps 24 in such embodiment where provided is equal to about 2,000 Angstroms. 

S.ubsequently, layer 46c is deposited. An etch would then be constructed to 

produce the same essential construction of Fig. 7. 

Yet another alternate embodiment is described with reference to Figs. 17 

25 and 18. Like numerals from the first described embodiment are utilized where 

appropriate, with differences being indicated by the suffix "d" or with different 

numerals. Fig. 17 depicts an embodiment whereby insulating dielectric layer 30d 

is subjected to a planarizing etch, such as CMP, initially to stop atop the outer 

caps 24 of the outermost wordlines, with such effectively functioning as etch stop 

30 caps. Accordingly, such caps should be of a different material than layer 30d 

to facilitate or provide the desired planarizing etch stopping function. Insulating 

layer 3 ld is subsequently provided. 

Fig. 18 illustrates subsequent processing in accordance with the above 

preferred embodiments. whereby conductive material is provided within the contact 

as openings immediately prior to etching thereof, which will ultimately produce the 

desired conductive contact pedestals isolated from one another. Such etch can 
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again be an anisotropic dry etch, an isotropic wet etch, or chemical-mechanical 

polishing. 

Yet another alternate embodiment is described with reference to Figs. 19-

23. Like numerals from the first described embodiment are utilized where 

5 appropriate, with differences being indicated by the suffix "e" or with different 

numerals. In wafer fragment lOe, wordline 16e, 17e, 18e and l9e are provided 

without provision of any separate insulating material caps. Such caps could of 

course also be eliminated in the Figs. 1 - 16 described embodiments, with the 

invention only being limited by the accompanying claims. Elindnation of the caps 

10 facilitates reduction in topology to be planarized, and facilitates reduction of what 

would otherwise be required for the thickness insulating layer 30 - 30e. Such 

layer in this described embodiment is preferably deposited to a thickness of from 

about 25 ,000 Angstroms to about 30,000 Angstroms. Contact openings 32e, 33e 

and 34e are etched as shown, with their depth .penetration relative to insulating 

15 dielectric layer 30e preferably being between about 6,000 Angstroms and 12,000 

Angstroms to provide a depth below the lowest topoloSY of the outer portion 

of circuitry peripheral to the figure. 

Fig. 20 shows wafer fragment lOe at the processing step substantially 

equivalent in sequence to that depicted by Fig. 6 in the first described 

20 embodiment. 

Referring to Fig. 21, the electrically conductive pillar material within 

contact openings 32. 33, and 34, as welJ as their associated spacers and 

surrounding insulating material, is etched as shown. Such etching preferably uses 

an etch chemistry which etches all such materials at substantially the same rate 

25 to produce the illustrated capacitor container openings 70 and 72 over or relative 

to node locations 26 and 28. Such effectively provides conductive pillars 74 and 

76 which project or extend respectively from the bases of contact openings 74 

and 76 to the associated node locations 26 and 28, respectively. An example 

chemistry which will produce the illustrated anisotropic etch and etch polysilicon 

30 and BPSG at substantially the same rate would include NF3, or a combination 

of CF4 plus CHF3. Alternately and by way of example only, polysilicon and 

BPSG can be etched sequentially using a first etch chemistry of SF6 and CI2 
foJlowed by a second etch chemistry of CF 4, CHF3 and Ar. 

Referring to Fig. 22, a second layer 78 of electrically conductive material, 

35 preferably conductively doped polysilicon. is provided outwardly of etch stop 

layer 3le (and accordingly insulating dielectric layer 30e) and to within capacitor 
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container openings 70 and 72 to a thickness which less than completely fills such 

openings. 

Then, referring to Fig. 23, etching is conducted relative to both second 

electrically conductive layer 78 and first electrically conductive layer 46e. This, 

5 effectively in the same step, defines contact pedestal SO and an isolated capacitor 

storage node 80 within capacitor container opening 70 and an isolated capacitor 

storage node 82 with capacitor container opening 72. In accordance with 

preferred aspects of the invention, such can be utilized as a capacitor container 

storage node in fabrication of DRAM circuitry. The preferred etching by which 

10 the Fig. 23 construction is achieved is chemical-mechanical polishing. 

The above described embodiments enable improvements in pedestal 

constructions over prior art constructions. For example with respect to my 

earlier 5,338,700 patent, the construction there disclosed if using 0.75 micron 

pitch technology would have an oval shaped base having a length of O.S microns 

15 and a width of 0.25 microns, and a substantially circular top of 0.5 micron 

diameter. This is in part due to the self-allgned contact etch which produces 

the illustrated plugs. Preferred pedestal constructions in accordance with the 

invention can have a pedestal base and a pedestal top which are both 

substantially circular, with the top having a diameter of O.S micron and the base 

20 having a diameter of 0.25 micron for 0.75 micron pitch technology. A 

self-aligned contact etch is not required. 

For example, Fig. 24 depicts a diagrammatic top view of contact pedestal 

99 having an outer longitudinaJ portion S4f and inner longitudinal portion 53f. 

As shown, both are substantially circular in radial cross section, with outer 
25 portion 54f being larger (twice as large) in radial cross section than inner 

portion S3f. 

In compliance with the statute, the invention has been described in 

language more or less specific as to structural and methodical features. It is to 

be understood, however, that the invention is not limited to the specific .features 

ao shown and described, since the means herein disclosed comprise preferred forms 

of putting the invention into effect. The invention is, therefore, claimed in any 

of its forms or modifications within the proper scope of the appended claims 

appropriately interpreted in accordance with the doctrine of equivalents. 
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CLAIMS 

1. A semiconductor processing method of forming a contact pedestal 

comprising the following steps: 

providing a node location to which electrical connection is to be made; 

5 providing insulating dielectric material over the node location; 

etching a contact opening into the insulating dielectric material over the 

node location to a degree jnsufficient to outwardly e:xpose the node location, the 

contact opening having a base; 

providing a spacer layer over the insulating dielectric material to within 

ID the contact opening to a thickness which less than completely fills the contact 

opening; 

anisotropically etching the spacer layer to form a sidewall spacer within 

the contact opening; 

after forming the sidewalJ spacer, etching through the contact opening base 

15 to outwardly expose the node location; 

f'llling the contact opening to the node Jocation with electricalJy conductive 

material; 

rendering the sidewall spacer electrically conductive; and 

etching the electrically conductive material to form an electrically 

2D conductive contact pedestal comprising the sidewall spacer. the pedestal having 

an outer surface whjch is substantially coplanar with opposing laterally adjacent 

electrically insulative surfaces. 

2. The semiconductor processing method of forming a contact pedestal 

of claim 1 wherein the spacer )ayer is provided to be electrically conductive 

prior to the anisotropic etching thereby rendering the spacer to be electrically 

conductive immediately upon its formation. 

3. The semiconductor processing method of forming a contact pedestal 

of claim J wherein the spacer Jayer is not provided to be electrically conductive 

prior to the anisotropic etching, the spacer being rendered electrically conductive 

after the anisotropic etching. 
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4. The semiconductor processing method of forming a contact pedestal 

of claim 1 wherein the insulating dielectric material includes an outermost 

surface, the outermost surface being substantially unplanarized prior to the 

etching step to form the pedestal. 

S. The semiconductor processing method of forming a contact pedestal 

of claim 1 wherein the insulating dielectric material includes an outermost 

surface, the outermost surface being substantially planar prior to the etching step 

to form the pedestal. 

6. The semiconductor processing method of forming a contact pedestal 

of claim 1 wherein the insulating dielectric material includes an outermost 

surface, the outermost surface being substantially unplanarized prior to the 

etching step to form the pedestal, an unplanarized masking layer being provided 

over the unplanarized insulating dielectric material outermost surface prior to the 

etching step to form the pedestal. 

7. The semiconductor processing method of forming a contact pedestal 

of claim l further comprising: 

providing a capacitor container opening and a second layer of electrically 

conductive material over the insulating dielectric layer and to within the capacitor 

container opening to a thickness which less than completely fills the capacitor 

container opening; and 

the etching step to form the pedestal also including etching the second 

layer of conductive material to define an isolated capacitor storage node plate 

within the capacitor container opening. 
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8. The semiconductor processing method of fonning a contact pedestal 

of claim 1 further comprising: 

providing a second node location and a second contact opening into the 

insulating dielectric layer over the second node location, the second contact 

opening being insufficiently deep to outwardly expose the second node location, 

the second contact opening having a second base; 

the spacer layer also being provided within the second contact opening 

and the anisotropic etching thereof providing a second spacer within the second 

contact opening; 

after forming the second sidewall spacer. etching through the second 

contact opening base to outwardly expose the second node location; 

filling the second contact opening to the second node location with the 

electrically conductive material; 

before the etching step to form the pedestal, etching the insulating 

dielectric material and the conductive material filling the second contact opening 

to form a capacitor container opening over the second node location and a pillar 

of conductive material extending between the capacitor container opening and the 

second node location; 

providing a second layer of electrically conductive material over the 

insulating dielectric layer and to within the capacitor container opening to a 

thickness which Jess than completely fills the capacitor container opening; and 

the etching step to form the pedestal also including etching the second 

layer of conductive material to define an isolated capacitor storage node plate 

within the capacitor container opening. 

9. The semiconductor processing method of forming a contact pedestal 

of claim 8 wherein the etching to form the capacitor container contact opening 

is conducted to etch the insulating dielectric material and the conductive material 

filling the second contact opening at substantially the same rate. 
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10. A semiconductor processing method of forming a contact pedestal 

comprising the following steps: 

providing a pair of wordlines having a node location therebetween to 

which electrical connection is to be made; 

providing insulating dielectric material over the pair of wordlines and the 

node location; 

etching a contact opening into the insulating dielectric material over the 

node location to a degree insufficient to _outwardly CJIJ>Ose the node location 

between the pair of wordlines, the contact opening having a base positioned 

elevationally outward of conductive portions of the pair of wordlines; 

providing a spacer layer over the insulating dielectric material to within 

the contact opening to a thickness which less than completely fills the contact 

opening; 

anisotropically etching the spacer layer to form a sidewall spacer within 

the contact opening and to outwardly expose the insulating dielectric material 

over the pair of wordlines; 

after forming the sidewall spacer. etching through the contact opening base 

to outwardly expose the node -location between the pair of wordlines, the step 

of etching through the contact opening base also etching insulating dielectric 

material over the pair of wordlines but to a degree insufficient to outwardly 

eJIPose the pair of w<>rdlines; 

filling the contact opening to the node location with electrically conductive 

material; 

rendering the sidewall spacer electrically conductive; and 

etching the electrically conductive material to form an electrically 

conductive contact pedestal comprising the sidewan spacer, the pedestal having 

an outer surface which is substantially coplanar with opposing laterally adjacent 

electrically insulative surfaces. 

11. The semiconductor processing method of forming a contact pedestal 

of claim 10 wherein the spacer layer is provided to be electrically conductive 

prior to the anisotropic etching thereby rendering the spacer to be electrically 

conductive immediately upon its formation. 
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12. The semiconductor processing method of forming a contact pedestal 

of claim 10 wherein the spacer layer is not provided to be electrically conductive 

prior to the anisotropic etching. the spacer being rendered electrically conductive 

after the anisotropic etching. 

13. The semiconductor processing method of forming a contact pedestal 
of claim 10 wherein the insulating dielectric material includes an outermost 
surface. the outermost surface being substantially unplanarized prior to the 

etching step to form the pedestal. 

14. The semiconductor processing method of forming a contact pedestal 
of claim 10 wherein the quantity of insulating material etched over the pair of 
wordlines during the step of etching through the contact opening base is greater 
than or equal to at least about 1.3 times the distance between the contact base 

and the node location. 

15. The semiconductor processing method of forming a contact pedestal 
of claim 10 wherein the quantity of insulating material etched over the pair of 
wordlines during the step · of etching through the contact opening base is equal 

to from about 1.3 to 1.5 times the distance between the contact base and the 

node location. 

16. A semiconductor processing method of forming a storage node of 

a capacitor comprising the foJlowing steps: 

providing an electrically conductive pillar within a mass of insulating 

material; 

etching the pillar and the mass of insulating material to form a capacitor 

container opening within the mass of insulating material, the pilJar projecting 

from the capacitor container opening; and 

providing a capacitor storage node within the capacitor container opening 

in electrical connection with the pillar. 

17. The semiconductor processing method of claim 16 wherein the pillar 
and the mass of insulating material are etched at substantially the same rate. 
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18. Integrated circuitry comprising: 

a node location; 

an electrically conductive longitudinal contact pedestal in electrical -

connection with the node location. the contact pedestal comprising: 

an inner longitudinal portion in electrical connection with the node 

location and an outer longitudinal ponion, the outer longitudinal portion 

comprising an anisotropically etched sidewall spacer and a radially inner 

electrically conductive pillar. the spacer being electrically conductive and 

in electrical connection with the pillar; 

the pillar and spacer having a substantially coplanar common outer 

surface; and 

insulating dielectric material having a substantialJy planar outer surface 

which is substantialJy coplanar with the contact pedestal common outer surface. 

19. Integrated circuitry comprising: 

a pair of wordtines having a node location therebetween, the wordlines 

having respective conductive outermost surfaces; 

an electrica11y conductive longitudinal contact pedestal in electrical 

connection with the node location. the contact pedestal comprising: 

an inner longitudinal portion in electrical ~nnection with the node 

location and an outer longitudinal portion. the outer longitudinal portion 

comprising an anisotropically etched sidewall spacer and a radially inner 

electrically conductive pillar. the spacer being electrically conductive and 

in electrical connection with the pillar. the inner portion comprising the 

pillar, the spacer comprising a base and having a longitudinal thickness; 

the pillar and spacer having a substantially coplanar common outer 

surface; and 

insulating dielectric materiaJ over the wordJines and having a substantially 

planar outer surface which is substantially coplanar with the contact pedestal 

common outer surface, the insulating dielectric materiaJ over the outermost 

conductive surfaces of the wordlines having respective thickness which is greater 

than or equal to a sum of, a) the distance between the spacer base and the 

node location, and b) the spacer longitudinal thickness. 

------- -----
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20. Integrated circuitry comprising: 

a node location; 

an electrically conductive longitudinal contact pedestal in electrical 

connection with the node location, the contact pedestal comprising: 

an inner longitudinal portion in electrical connection with the node 

location and an outer longitudinal portion, the outer longitudinal portion 

comprising an anisotropically etched sidewall spacer and a radially inner 

electrically conductive pillar, the spacer being electrically conductive and 

in electrical connection with the pillar, the inner longitudinal portion being 

substantially circular in radial cross section, the outer longitudinal portion 

being substantially circular in radial cross section and being larger in radial 

cross section than the inner longitudinal portion. 

THIS SHEET HAS BEEN 
REPLACED 


