
USOORE36518E 

United States Patent (19) 11 E Patent Number: Re. 36,518 
Dennis0n et al. (45) Reissued Date of Patent: Jan. 18, 2000 

54 METHOD FOR MAKINGELECTRICAL OTHER PUBLICATIONS 

ENS SERSE Yoshire Nakata et al., “Tunnel Shape Stacked Capacitor 
OPENINGS AND A SEMCONDUCTOR (TSSC) Memory Cell for 64Mb Dram”, article (date 

unknown). 
DEVICE Kim and Kim, “Effects of High-Current Pulses on Poly 

75 Inventors: Charles H. Dennison; Guy T. Blalock, crystalline Silicon Diode with n-type Region Heavily 
both of Boise. Id. Doped with Both Boron and Phosphorus,” J. Appl. Phys., 

53(7):5359–5360, 1982, No month. 
Neale and Aseltine, “The Application of Amorphous Mate 
rials to Computer Memories," IEEE, 20(2):195-205, 1973, 
No month. 

73 Assignee: Micron Technology, Inc., Boise, Id. 

21 Appl. No.: 08/504,943 
(List continued on next page.) 

22 Filed: Jul. 20, 1995 Primary Examiner Kevin Picardat 
Related U.S. Patent Documents Attorney, Agent, or Firm Trask Britt & Rossa 

Reissue of: 57 ABSTRACT 
64 Patent No.: 5,229,326 

Issued: Jul. 20, 1993 A semiconducting processing method for making electrical 
Appl. No.: 07/902,374 contacts with an active area in sub-micron geometries 
Filed: Jun. 23, 1992 includes: (a) providing a pair of conductive UCS O a 

Semiconductor wafer; (b) providing insulative spacers on the 
51 Int. Cl." ........................... H01L 21/44; HO1L 21/48 Sides of the conductive runners wherein adjacent SpacerS are 
52 U.S. Cl. .......................... 438/586, 438/524; 438/633; spaced a Selected distance apart at a Selected location on the 

438/692 wafer; (c) providing an active area between the conductive 
58 Field of Search ..................................... 437/195, 183, runners at the Selected location; (d) providing an oxide layer 

437/2O3, 44, 41 R, 41 SW, 228, 189: 438/586 over the active area and conductive runners; (e) providing a 
s is s 524.631.633. 693 planarized nitride layer atop the oxide layer, (f) patterning 

and etching the nitride layer Selectively relative to the oxide 
layer to define a first contact opening therethrough, wherein 

56 References Cited the first contact opening has an aperture width at the nitride 
layer upper Surface which is greater than the Selected dis 

U.S. PATENT DOCUMENTS tance between the insulative spacers, (g) etching the oxide 
layer within the first contact opening to expose the active 

3,423,646 1/1969 Cubert et al. ........................... 317/234 area, (h) providing a polysilicon plug within the first contact 
3,796,926 3/1974 Cole et al. .......................... 72 opening over the exposed active areas; (i) providing an 

insulating layer over the nitride layer and the polysilicon 
(List continued on next page.) plug; (ii) patterning and etching the insulating layer to form 

a Second contact opening to and exposing the polysilicon 
FOREIGN PATENT DOCUMENTS plug, and (k) providing a conductive layer over the insulat 

O 117 045 8/1984 European Pat. Off.. E. S. R s theAM E. city sis 41 07 883 9/1991 Germany. polysilicon plug. A semiconductor device having burie 
60-109266 6/1985 Japan. landing plugs of approximately uniform height acroSS the 
62-32630 2/1987 Japan. wafer is also described. 
64-72543 3/1989 Japan. 
1319388 6/1973 United Kingdom. 25 Claims, 5 Drawing Sheets 

  



Re. 36,518 
Page 2 

U.S. PATENT DOCUMENTS 5,359,205 10/1994. Ovshinsky .................................. 257/3 
5,510,629 4/1996 Karpovich et al. ....................... 257/50 

4,099.260 7/1978 Lynes et al. ............................ 365/105 
4,115,872 9/1978 Bluhm ..... 365/163 OTHER PUBLICATIONS 
4,174,521 11/1979 Neale ...... ... 357/45 
4,194.283 3/1980 Hoffmann .. ... 29/571 Pein and Plummer, “Performance of the 3-D Sidewall Flash 
4,203,123 5/1980 Shanks ........................................ 357/2 EPROM Cell," IEEE, 11–14, 1993, No month. 
4,227,297 10/1980 Angerstein . ... 29/571 Post and Ashburn, “Investigation of Boron Diffusion in 
4,272.562 6/1981 Wood ...... ... 427/87 Polysilicon and its Application to the Design of p-n-p 
4,458.260 7/1984 McIntyre et al. ... 357/30 Polysilicon Emitter Bipolar Transistors with Shallow Emit 
4,502.208 3/1985 McPherson ... r 25 ter Junctions.” IEEE, 38(11):2442-2451, 1991, No month. 
4,569,698 2/1986 Feist ......................................... 148/15 Post et al., “Polysilicon Emitters for Bipolar Transistors: A 
4,617,193 10/1986 Wu .......................................... 437/195 ss Review and Re-Evaluation of Theory and Experiment, 4,714,686 12/1987 Sander et al.. 
4,757,359 7/1988 Chiao et al. ........................... sis IEEE, 39(7):1717–1731, 1992, No month. 
4,804,490 2/1989 Pryor et al. 252/62.3 BT Post and Ashburn, “The Use of an Interface Anneal to 
4,809,044 2/1989 Pryor et al. ................................. 357/2 Control the Base Current and Emitter Resistance of p-n-p 
4,823,181 4/1989 Mohsen et al. ... 357/51 Polysilicon Emitter Bipolar Transistors.” IEEE, 
4,868,138 9/1989 Chan et al. ............................... 437/44 13(8):408-410, 1992, No month. 
4,876,220 10/1989 Mohsen et al. ......................... 7/7 Rose et al., “Amorphous Silicon Analogue Memory 
4,876,668 10/1989 Thakoor et al. .. A Devices,” J. Non-Crystalline Solids, 115:168-170, 1989. 
4,881,114 11/1989 Mohsen et al. ... ... 357/54 Schab t al. “L Annealing Studv of the Grain Si 
4,892,840 1/1990 Esquivel et al. .. ... 437/52 paper et al. Laser Annealing Study one ran Size 
4,892,845 1/1990 Bridges .......... 437/195 Effect in Polycrystalline Silicon Schottky Diodes,” J. Appl. 
5,110,766 5/1992 Maeda et al. ........................... 437/228 Phys., 53(12):8827-8834, 1982, No month. 
5,124,280 6/1992 Wei et al.. Yamamoto et al., “The I-V Characteristics of Polycrystalline 
5,144,404 9/1992 Iranmanesh et al. ..................... 357/51 Silicon Diodes and the Energy Distribution of Traps in Grain 
5,158,910 10/1992 Cooper et al. ... 437/195 Boundaries,” ElectronicS and Communications in Japan, 
s: 11/1992 S. - - - - - i. 4: Part 2, 75(7):51–58, 1992. 
,166,758 11/1992 Ovshinsky et al. ......................... 257/3 Yeh et al., “Investigation of Thermal Coefficient for Poly 

5,171,713 12/1992 Matthews .......... 437/195 Yr - 0 22 
5,177.567 1/1993 Klersy et al 257/4 crystalline Silicon Thermal Sensor Diode,” Jpn. J. Appl. 
5,296,716 3/1994. Ovshinsky et al. ......................... 2S7 Phys., 31(Part 1, No. 2A): 151-155, 1992, No month. 
5,335,219 8/1994. Ovshinsky et al. ..................... 369/288 Oakley et al., “Pillars. The Way to Two Micron Pitch 
5,341,328 8/1994. Ovshinsky et al. ..................... 365/163 Multilevel Metallisation.” IEEE, 23–29, 1984, No month. 

  



U.S. Patent Jan. 18, 2000 Sheet 1 of 5 Re. 36,518 

Arz z727 

  



U.S. Patent Jan. 18, 2000 Sheet 2 of 5 Re. 36,518 

  



U.S. Patent Jan. 18, 2000 Sheet 3 of 5 Re. 36,518 

Zil Z/7 A7 

Zz z7 Az 

  



U.S. Patent Jan. 18, 2000 Sheet 4 of 5 Re. 36,518 

-1 1 O 
22 52 

66 as 447/64 to 26 
At A : Afif A 

\ |\ y | 1 A A, EN AJ C D 
38 O 

  

  

  



U.S. Patent Jan. 18, 2000 Sheet 5 of 5 Re. 36,518 

-1 

Ayl 
All A A. H.N. 

1 O 

T 
| 

A r z7 ZAZZ 

  

  

    

  

  



Re. 36,518 
1 

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

DEVICE 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

TECHNICAL FIELD 

This invention 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 Sufficiently 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 techniques 
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 is 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 invention 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 invention are 
described below with reference to the following accompa 
nying drawings. 

FIG. 1 is a diagrammatic Section of a Semiconductor 
wafer shown at one processing Step in accordance with the 
invention. 

FIG. 2 is a diagrammatic section of the FIG. 1 wafer 
illustrated at a processing Step Subsequent to that shown in 
FIG. 1. 

FIG. 3 is a diagrammatic section of the FIG. 1 wafer 
illustrated at a processing Step Subsequent to that shown in 
FIG. 2. 

FIG. 4 is a diagrammatic section of the FIG. 1 wafer 
illustrated at a processing Step Subsequent to that shown in 
FIG. 3. 

FIG. 5 is a diagrammatic section of the FIG. 1 wafer 
illustrated at a processing Step Subsequent to that shown in 
FIG. 5. 

FIG. 6 is a diagrammatic section of the FIG. 1 wafer 
illustrated at a processing Step Subsequent to that shown in 
FIG. 5. 
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2 
FIG. 7 is a diagrammatic section of the FIG. 1 wafer 

illustrated at a processing Step Subsequent to that shown in 
FIG. 6. 

FIG. 8 is a diagrammatic section of the FIG. 1 wafer 
illustrated at a processing Step Subsequent to that shown in 
FIG. 7. 

FIG. 9 is a diagrammatic section of the FIG. 1 wafer 
illustrated at a processing Step Subsequent to that shown in 
FIG. 8. 

FIG. 10 is a diagrammatic section of the FIG. 1 wafer 
illustrated at a processing Step Subsequent to that shown in 
FIG. 7. FIG. 10 illustrates advantages of the present inven 
tion in diminishing problems associated with misalignment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

This disclosure of the invention is 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 invention, a Semi 
conductor processing method of making electrical contact 
with an active area on a Semiconductor wafer comprises the 
following Steps: 

providing a pair of conductive runners on a Semiconduc 
tor wafer, individual conductive runners having Sides; 

providing an insulative layer on the Sides of the conduc 
tive runners, the insulative sides of adjacent conductive 
runners 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; 

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 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 insulating material having an upper Surface; 

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

etching the patterned first insulating layer Selectively 
relative 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 insulative Sides of adjacent conductive 
runners, 

etching 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 insulating layer to form 
a Second contact opening to and exposing the conductive 
plug, and providing a conductive layer over the Second 
insulating layer and into the Second contact opening, the 
conductive layer electrically contacting the conductive plug. 

In accordance with another aspect of the invention, the 
Step of providing a first planarized layer of insulating 
material comprises: 
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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 wafer; 

active areas positioned between the conductive runners at 
the Selected locations, 

an insulating layer with an upper Surface formed over the 
runners, the insulating 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 is greater than the Selected distance; 

conductive plugs disposed in the first contact openings to 
electrically contact the active areas, individual conductive 
plugs having a Substantially flat upper Surface, the upper 
Surfaces of the conductive plugs being approximately uni 
form in 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 
conductive plugs. 
A Semiconductor processing method of making electrical 

contact with an active area on a Semiconductor wafer is 
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 wafer 10 has bulk 
Substrate 12, field oxide 14, and active area 16 and 18. 
Conductive runners 20, 22, 24, and 26 are provided over 
wafer 10. Individual runners have a polysilicon layer 28, a 
silicide layer 30, and an oxide layer32. 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 insulative layer is provided over wafer 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 
location on wafer 10 in which a buried contact is eventually 
formed. 
An impurity is 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 is provided over active 
areas 16 and 18 and conductive runners 20, 22, 24, and 26. 
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 is 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. 
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A thick conformal first layer of insulating material 48 is 

provided on top of first oxide layer 44. First insulating layer 
48 is formed of a material which is selectively etchable 
relative to first oxide layer 44, and is preferably formed of 
a nitride. First insulating layer 48 has an upper Surface 50 
which generally follows the contour defined by the under 
lying topography of the runners and field oxide. Upper 
Surface 50 defines a lowest elevational location H above 
active areas 16 and 18 which is elevationally higher than 
highest elevational location K of first oxide layer 44. 

In FIG. 3, semiconductor wafer 10 undergoes chemical 
mechanical polishing (CMP) to planarize first insulating 
layer 48 and define a substantially flat upper surface 52. 
Planarized upper Surface 52 is at an elevational location L 
above active areas 16 and 18 which is elevationally higher 
than highest elevational location K of first oxide layer 44. 
Although the preferred embodiment has been described as a 
two-step proceSS involving depositing a conformal insulat 
ing layer followed by a CMP step to planarize the insulating 
layer, first insulating layer 48 may be deposited in 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 54 and 56 have an aperture width W 
at or near upper Surface 52 which is greater than distance D 
between insulative Spacers 34 on the Sides of adjacent 
conductive runners 20, 22 and 24, 26. 

In FIG. 5, first oxide layer 44 is etched within first contact 
openings 54 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 is 
preferably a timed etch, Selective to Silicon, which removes 
the thin oxide layer 44 without detrimentally etching into 
insulative 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 58 and 60 are formed of a conductive 
material and electrically contact Source/drain regions 38 and 
40. Preferably, plugs 58 and 60 are formed of polysilicon. 
Plugs 58 and 60 have respective substantially flat upper 
surfaces 62 and 64 which are at an elevational height M 
above active areas 16 and 18. Height M is preferably 
approximately equal to, or slightly lower than, elevational 
height L of the insulating layer upper Surface 52. Plug 
Surfaces 62 and 64 are approximately uniform in elevational 
height across the Semiconductor wafer. The advantages of 
this globally uniform height are discussed below in more 
detail. 

One of the advantages of this invention is that plugs 58 
and 60 have relatively large upper Surface areas. The dis 
tance across plugs 58 and 60 at upper surfaces 62 and 64 is 
equal to width W of contact openings 54 and 56 (FIG. 4). 
This distance is significantly greater than distance D (FIG. 
1) of the buried contact region near Source/drain regions 34 
and 40 of substrate 12. Accordingly, the process of this 
invention effectively replaces a narrow contact area near the 
active area with a large contact area. 
According to one aspect of the invention, conductive 

plugs 58 and 60 are formed by providing a layer of con 
ductive material (preferably polysilicon) over first insulating 
layer 48 and within first contact openings 54 and 56. The 
Semiconductor wafer is then Subjected to chemical mechani 
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cal polishing to remove the conductive layer from upper 
surface 52 of first insulating layer 48. All the conductive 
material is removed from upper Surface 52 to electrically 
isolate individual plugs 58 and 60 and to prevent formation 
of undesired Stray conductive traces between conductive 
plugs 58 and 60. To help insure that all conductive material 
is removed from upper surface 52, plugs 58 and 60 are over 
polished Such that plug Surfaces 62 and 64 are slightly below 
first insulating layer upper Surface 52. In this manner, 
individual plugs 58 and 60 are electrically isolated from one 
another. 
An alternative technique to chemical mechanical polish 

ing is to Subject the layer of conductive material 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 is provided over 
first insulating layer 48 and plugs 58 and 60. Second 
insulating layer 66 may be an oxide layer such as BPSG. 

In FIG. 8, second insulating layer 66 is patterned beneath 
a mask (not shown) and etched to form Second contact 
openings 68 and 70 which expose respective upper Surfaces 
62 and 64 of conductive plugs 58 and 60. Second insulating 
layer 66 is preferably dry etched with an etchant selective to 
both insulating layer 48 (which is preferably a nitride layer) 
and polysilicon plugs 58 and 60 (which are preferably 
polysilicon). Due to the relatively large Surface areas of 
plugs 58 and 60 and the etch selectively, conventional 
photolithographic techniques may be used to form Second 
contact openings 68 and 70. First insulating layer 48 and 
oxide layer 44 assist in 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 
58 and 60 as illustrated by Surface level discontinuities 71 at 
the interface between insulating layer 48 and plugs 58 and 
60. 

In FIG. 9, a conductive layer 76 is 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 of polysilicon or metal. 

Another advantage provided by this invention relates to 
misalignment tolerance. In FIG. 10, Second insulating layer 
66 is undesirably patterned and etched to form misaligned 
contact openings 72 and 74. Despite this misalignment, 
however, electrical contact with active areas 16 and 18 is 
still achieved through respective plugs 58 and 60 due to the 
large Surface area at upper plug Surfaces 62 and 64 (in 
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 
etchant selective to both first insulating layer 48 and con 
ductive plugs 58 and 60 permits significant misalignment 
while Still protecting the underlying structure. The present 
invention therefore provides desirable misalignment toler 
ance which results in higher yields of processed Semicon 
ductor devices. 

This invention defines a processing method for Sub 
micron geometries, and is most useful at geometries of leSS 
than 0.4 micron. The combined thin oxide and thick nitride 
layerS afford a structure Suitable for highly Selective etching 
to define contact openings on the Scale of 0.3 to 0.4 micron. 
The uniformly 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 in language more or less Specifically as to 
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6 
methodical features. It is to be understood, however, that the 
invention is not limited to the Specific features 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. 
We claim: 
1. A Semiconductor processing method of making elec 

trical contact with an active area on a Semiconductor 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 layer on the Sides of the conduc 
tive runners, the insulative sides of adjacent conductive 
runners 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; 

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 insulative 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 insulating layer for defini 
tion of a first contact opening therethrough to the active 
area, 

etching the patterned first insulating layer Selectively 
relative 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 insulative sides of adja 
cent conductive runners, 

etching 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 insulating 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 into the Second contact 
opening, the conductive layer electrically contacting 
the conductive plug. 

2. A Semiconductor processing method according to claim 
1 wherein the selected first oxide layer thickness is from 
about 100 to 1,000 Angstroms. 

3. A Semiconductor processing method according to claim 
1 wherein the selected first oxide layer thickness is from 
about 300 to 500 Angstroms. 

4. A Semiconductor processing method according to claim 
1 wherein the first insulating layer is formed of a nitride. 

5. A Semiconductor processing method according to claim 
1 wherein the conductive plug is formed of polysilicon. 

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 
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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 Surface 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 insulating 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 is etched with an 
etchant Selective to both the first insulating layer and the 
conductive plug. 

9. A Semiconductor processing method according to claim 
1 wherein: 

the first insulating layer is formed of a nitride; 
the conductive plug is formed of polysilicon; and 
the Second insulating layer is etched with an etchant 

Selective to both the nitride insulating layer and the 
polysilicon plug. 

10. A Semiconductor processing method for making elec 
trical contact with an active area 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 the 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 layer over the wafer to a thickneSS 
from about 100 to 1,000 Angstroms, the first oxide 
layer having an upper Surface defining 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; 

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

etching 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 nitride layer upper Surface which is 
greater than the Selected distance between the insula 
tive sides of adjacent conductive runners, 

etching 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; 
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8 
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 into 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 is 
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 wafer to pla 
narize the nitride layer. 

13. A Semiconductor processing method according to 
claim 10 wherein the Step of providing a polysilicon plug 
comprises: 

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 nitride layer upper Surface 
and to define a polysilicon plug within the first contact 
opening. 

14. A Semiconductor processing method according to 
claim 10 wherein the second oxide layer is etched by an 
etchant selective to both the nitride layer and the polysilicon 
plug. 

15. A Semiconductor processing method according to 
claim 10 wherein the Second elevational height is approxi 
mately equal to the first elevational height. 

16. A semiconductor processing method according to 
claim 10 wherein the second elevational height is slightly 
lower than the first elevational height. 

17. A semiconductor processing method of making elec 
trical contact with an active area. On a Semiconductor 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 layer. On the Sides of the conduc 
tive runners, the insulative Sides of adjacent conductive 
runners 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, 

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 insulative 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 insulating layer for defi 
inition of a first contact opening therethrough to the 
active area, 

etching the patterned first insulating layer Selectively 
relative 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 insulative Sides 
of adjacent conductive runners, 



Re. 36,518 
9 

etching the first Oxide layer within the first contact open 
ing to expose the active area, and 

providing a plug of conductive material within the first 
contact opening Over the exposed active area. 

18. A Semiconductor processing method according to 
claim 17, wherein the first insulating layer has an upper 
Surface and wherein the Step of providing a plug of conduc 
tive material comprises: 

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

chemical mechanical polishing the wafer to remove the 
conductive layer from the first insulating 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. 

19. A Semiconductor processing method according to 
claim 17 wherein the Second insulating layer is etched with 
an etchant Selective to both the first insulating layer and the 
conductive plug. 

20. A Semiconductor processing method according to 
claim 17 wherein. 

the first insulating layer is formed of a nitride, 
the conductive plug is formed of polysilicon, and 
the Second insulating layer is etched with an etchant 

Selective to both the nitride insulating layer and the 
polysilicon plug. 

21. A Semiconductor processing method of making elec 
trical contact with an active area. On a Semiconductor 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 layer. On the Sides of the conduc 
tive runners, the insulative Sides of adjacent conductive 
runners 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, 

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 insulative 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, Said Step performed by, 
providing a conformal first layer of insulating material 

atop the first Oxide layers, and 
chemical mechanical polishing the wafer to planarize 

the first insulating layer, 
patterning the planarized first insulating layer for defi 

inition of a first contact opening therethrough to the 
active area, 

etching the patterned first insulating layer Selectively 
relative 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 insulative Sides 
of adjacent conductive runners, 

etching the first Oxide layer within the first contact open 
ing to expose the active area, and 
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10 
providing a plug of conductive material within the first 

contact opening Over the exposed active area. 
22. A Semiconductor processing method for making elec 

trical contact with an active area. 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 the 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 layer 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 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, 

patterning the planarized nitride layer for definition of a 
first contact opening therethrough to the active area, 

etching 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 nitride layer upper surface which is 
greater than the Selected distance between the insula 
tive SideS of adjacent conductive runners, 

etching 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, and 

depositing a second Oxide layer over the nitride layer and 
the polysilicon plug. 

23. A Semiconductor processing method according to 
claim 22 wherein the Step of planarizing the nitride layer 
comprises chemical mechanical polishing the wafer to pla 
narize the nitride layer. 

24. A Semiconductor processing method according to 
claim 22 wherein the Step of providing a polysilicon plug 
comprises. 

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

chemical mechanical polishing the wafer to remove the 
polysilicon layer from the nitride layer upper surface 
and to define a polysilicon plug within the first contact 
opening. 

25. A Semiconductor processing method according to 
claim 22 wherein the Second Oxide layer is etched by an 
etchant Selective to both the nitride layer and the polysilicon 

65 plug. 
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