
1. 

SELECTIVE ETCH METHOD FOR SELECTIVELY ETCHING MULTI-LAYER 

STACK LAYER. 

BACKGROUND OF THE INVENTION 

.1. Field of the Invention 

The present invention relates generally to methods for forming patterned layers 

within microelectronic fabrications. More particularly, the present invention relates to selective . 

etch methods for forming patterned layers within microelectronic fabrications. 

2. Description of the Related Art 

Microelectronic fabrications are farmed from microelectronic substrates over 

which are formed patterned microelectronic conductor layers which are separated by 

microelectronic dielectric layers. 

In the course of forming patterned microelectronic layers within microelectroµic 

fabrications, including but not limited to patterned microelectronic conductor layers," patterned 

microelectronic semiconductor layers and patterned microelectronic dielectric layers within 
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microelectronic fabrications, it is often desirabk"'to selectively etch a first microelectronic layer in 

'~~ 
the presence ofa second microelectronic layer, ~here the first microelectronic layer and the 

second microelectronic layer are formed of either equivalent microelectronic materials or 

sufficiently similar microelectronic materials 'su~t that the first microelectronic layer would not 

otherwise etch selectively with respect to the second microelectronic layer. 

An example, by no means limiting; where it is desired to selectively etch within the . . 
~-

context of the above limitations a first microelectronic layer in the presence of a second 

microelectronic layer is illustrated within the sch~m~tic cro.ss-sectional diagram of Fig. 1. 
§ 
;.~ 

. . 

Shown in Fig. 1 is a substrate 10 upon which there is formed a second intermediate 

patterned microelectronic layer 12, which in tum has formed thereupon a third upper patterned 
~; . 

microelectronic layer 14. Within Fig. 1, the substrate 10 comprises a first lower microelectronic 

layer which is formed of a first material either equivalent to a second material from which is 
:· ... 

formed the third upper patterned microelectroni~?]ayer 14 or sufficiently similar .such that the 

substrate 10 and the third upper patterned microelectronic layer 14 are otherwise etchable in the 

same etchant. Within the context of Fig. 1, a pr()~lem towards which the present invention is 

directed is stripping from the second intermediate' patterned microelectronic layer 12 the third 

upper patterned microelectronic layer 14 while not etching the substrate 1 O. 

It is thus towards the goal of forming within microelectronic fabrications 

microelectronic structures which result from selectively etching a third upper. patterned 

microelectronic layer in the presence of a first lower microelectronic layer, where the third upper 

patterned microelectronic layer ·is separated from the first lower microelectronic layer by a second 

intermediate patterned microelectronic layer, and where the third upper patterned microelectronic 
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layer. is not otherwise selectively etchable within the presence of the first lower microelectronic 

layer. 

Various etch methods have been disclosed in the art of microelectronic fabrication 

for forming patterned layers with desirable properties within microelectronic fabrications. 

For example, Tsai et al., in U.S. Patent No. 5, 753,418, discloses a method for 

forming within a microelectronic fabrication a patterned layer of aperture_ width dimension as 

narrow as about 0.30 microns while employing near ultra-violet (NUV) (i.e. 365 nm) 

photoexposure radiation. The method employs forming interposed between: (1) a patterned 

photoresist layer which is patterned employing the near ultra-violet (NUV) photoexposure 

radiation which provides within the patterned ph~toresist layer an aperture width dif!lension 

typically as narrow as about only 0.35 microns; and (2) a ~lanket target layer to be patterned 

while employing the patterned photoresist layer, a blanket focusing layer. The blanket focusing 

layer is formed of an organic anti-reflective coating (ARC) material which is susceptible to 

· providing a reproducible positive taper of a patterned focusing layer when forming the patterned 

focusing layer from the blanket focusing layer while employing a plasma etch method which 

employs an etchant gas composition comprising carbon tetrafluoride and argon. The _l)atterned 

focusing layer may then be employed as an etch mask for forming a patterned target layer from 

the blanket target layer. 

in addition, Linliu et al., in U.S. Patent No. 5,773,199, discloses a method for 

forming within a microelectronic fabrication a patterned microelectronic fabrication structure, 

such as a gate electrod_e within a field effect transistor (FET) within a semiconductor integrated · 

circuit microelectronic fabrication, with a Jinewidth at least as narrow as about 0.25 microns yvhile 
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employing near ultra-violet (NUV) (i.e. 365 nm.rphotoexposure radiation. Similarly with Tsai et 
I, 

al., as cited above, the method employs forming ~nterposed between: (1) a patterned photoresist . 

layer which is patterned employing the near ultra-violet (NUV) photoexp~sure radiation; and (2) a 
~it· 

blanket target layer which is desired to be patter~ed while employing the patterned photoresist 

layer, a blanket focusing layer. However, in contrast with that which is disclosed by Tsai et al., 

the blanket focusing layer is formed from an org~nic anti-reflective coating (ARC) material° which 

is susceptible to a reproducible negative etch bias. when patterned to form a patterned focusing 
. t . 

layer while employing a plasma etch method em~toying an etchant gas composition comprising 

trifluoromethane, carbon tetrafluoride, oxygen arid argon. The patterned focusing layer may then 
,:;. 

be em"ployed as an etch mask for formi.ng a pattefned target layer from the blanket target layer. 

FinaUy, McKee, in U.S. Patent NQ. 5,804,088, also discloses a method ~or forming 
~ . 

within a microelectronic fabrication a patterned layer oflinewidth dimension less than about 0.30 

microns white employing near ultra-violet (NUV) (i.e. 365 ·nm) photoexposure radiation . 
..... 

Similarly with the foregoing disclosures, the rrieth_Qd employs an inte!ffiediate layer formed 

. interposed between: (1) a target layer to be patterned with the linewidth dimension of less than 

about 0.3o·microns; and (2) a patterned photoresi.st formed employing the near ultra-violet 
' 

(NUV) photoexposure radiation, where the patterned photoresist layer is further isotropica1ly 

etched while simultaneously forming a patterned intermediate layer oflinewidth less than the 

patterned photoresist layer, and where the patterned intermediate layer is then einployed as an 

etch mask for forming a patterned target layer fron:i the target layer. 

Desirable iri the art of microelectronic fabrication are methods for forming within 

·microelectronic fabrications microelectronic structures which result from selectively etching a· 

third upper patterned microelectronic layer in the presence of a first lower microelectronic layer, 
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where the third upper patterned microelectronic layer is separated from the first lower 

microelectronic.layer by a second intennediate patterned microelectronic layer, and where the 

· third upper patterned microelectronic layer is not otherwise selectively etchable within the 

presence of the first lower microelectronic layer. 

It is towards the foregoing object that the present invention is both generally and 

more specifically directed. 

SUMMARY OF THE INVENTION 

A first object of the present invention is to provide a method for sele?tively etching 

within a microelectronic fabrication a third upper patterned microelectronic layer with respect to a· 

first 1ower microelectronic layer within a multi-layer microelectronic stack layer within the 

microelectronic fabrication, where the third upper patterned microelectronic layer is separated 

from the first lower microelectronic layer by a second intennediate patterned microelectronic layer 

within the multi-layer microelectronic stack layer. 

A second object of the present invention is tor provide a method iri accord with the 

first object of the present invention, where the third upper patterned microelectrpnic layer within 

the multi-layer microelectronic stack layer is not otherwise selectively etchable with respect to the 

first lower microelectronic layer. 

A third object of the present invention is to provide a method in accord with the 

first object of the present invention and the second object of the present invention, which method 
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is readily commercialJy implemented. 
\. 6 ,, 

L-2 ... 

In accord with the objects oft.he_present invention, there is.provided by the present 

" invention a method for forming a patterned micrpelectronic layer. To practice the method ofthe 

present inve.ntion, there is first provided a substrate. There is then formed over the substrate a 

multi-layer stack layer comprising: (1) a first 10\yer microelectroniC layer; (2) a second 

intermediate patterned miCroelectronic layer formed over the first lower microelectronic layer; and· 
" -:.· 

(3) a third upper patterned microelectronic layer. formed over the second intermediate patterned 

microelectronic layer, where the first lower micrqelectronic layer and the third upper patterned 
f 

microelectronic layer are susceptible to etching within a first etchant. There is then formed 
- . 

encapsulating the first lower microelectronic layer and at least portion of the second intermediate 

patterned microelectronic layer while leaving exposed at least a portion of the third upper · 
. ~ . 

patterned microelectronic layer an encapsulating layer. There is then etched selectively, while 

employing a first etch method which employs th«f~rst etchant, the third upper patterned 
;""" 

microelectronic layer while the first lower microelectronic layer and at least the portion of the 

second intermediate patterned microelectronic layer are encapsulated with the encapsulating layer. 

Finally, there is then stripped, while employing a ~econd etch method which employs a second 

etchant, from the first microelectronic fayer and at least the portion of the second intermediate - . 

patterned microelectronic layer the encapsulating layer. 

There is provided by the present invention a method for selectively etching within a 

microelectronic fabrication a third upper patterned microelectronic layer with respect to a first 

lower microelectronic layer within a multi-layer microeleetronic stack layer within the · 

microelectronic fabrication, where the third upper patterned microelectronic layer is separated 
. 

from the first tower microelectronic layer by a second intermediate patterned microelectronic l~yer 
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within the multi-layer microelectronic stack layer, and where the third upper patterned 

microelectronic layer within the multi-layer microelectronic stack layer is not otherwise selectively 

etchable with respect to the first lower microelectronic layer. The method of the present 

invention realizes the foregoing objects by employing when fonning the microelectronic 

fabrication a multi-layer stack layer comprising: (1) a first lower microelectronic l~yer; (2) a 

second intermediate patterned microelectronic layer formed over the first lower microelectronic 

layer; and (3) a third upper patterned microelectronic layer formed over the second intermediate 

patterned microelectronic layer, where the first lower microelectronic Jaye~ and the third upper 

patterned microelectronic layer are susceptible to etching within a first etchant. There is then 

formed encapsulating the first lower microelectronic layer and at least part of the second 

intermediate patterned microelectronic layer an encapsulating layer. There is then etched 

selectively the third upper patterned microelectronic layer while employing a first et~h method 

employing the first etchant while the first lower microelectronic layer and at least the portion of 

the second intermediate patterned microelectronic layer are encapsulated with the encapsulating 

layer. Finatly, there is then sfripped from the first lower microelectronic layer and at least the 

-portion of the second intermediate patterned microelectronic layer the encapsulating layer while 

employing a second etch method employing a second etchant. 

The method of the present invention is readily commercially implemented. -As is 

illustrated within the Description of the Preferred Embodiments which follows, the present 

invention employs methods and materials as are otherwise generally known and conventional in 

the art of microelectronic fabrication. Since it is a particular ordering and use of methods and 

materials which provides at least in part the present invention, rather than the existence of 

methods and materials which provides the present invention, the method of the present invention 

is readily commercially implemented. 
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BRIEF DESCRIPTIO~ OF THE DRAWINGS 

~G 

The objects, features and advant~ges oft~e present invention are understood 

within the context of the Description of the Preferred Embodiments, as set forth below. The 

Description of the Preferred Embodiments is understood within the context of the accompanying 
. ~ 

drawings, which form a material part of this disclosure, wherein: . 2 
''> 

Fig. 1 shows a schematic cross-s~~tional.diagram of a microelectronic fabrication_ 
§· 

conv~ntional in the art of microelectronic fabrication, from which microelectronic fabrication it is 
. . 

desired to strip a third upper patterned microelectronic layer white not etching a first lower 

microelectronic layer. 

Fig. 2, Fig. 3, Fig. 4 and Fig. 5 show a series of schematic cross-sectional diagrams· 
. :· .... 

. illustrating the results of forming in accord with a'general embodiment of the present invention 

which comprises a first preferred embodiment of the present invention a patterned microelect~onic 

stack layer having stripped from its surface a thir~ upper patterned microelectronic layer while not 
' . 

etching a first lower microelectronic layer, in accord with the present invention. 

Fig. 6, Fig. 7, Fig. 8, Fig. 9 and Fig. 10 show a series of schematic cross-sectional 

diagrams illustrating the results of forming in accord with a more specific embodiment of the 

present invention which comprises a second preferred embodiment of the present invention a gate 

electrode for use within a field effect transistor (FET) for use within a semiconductor integrated 

circuit microelectronic fabrication, where the gate electrode has stripped from its surface a 

patterne~ dielectric cap layer while not etching a gate dielectric layer employed within the field 



9 

effect transistor (FET). 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

There is provided by the present invention ~ method for selectively etching within a . . 

microelectronic fabricati.on a third upper patterned microelectronic layer with. respect to a first 

lower microelectronic layer within a multi-layer microelectronic stack layer within the 

microelectronic fabrication, where the third upper patterned microelectronic layer is separated 

from the first tower microelectr~nic layer by a second intermediate patterned microelectronic layer 

wit~in the multi-fayer microelectronic stack layer, and where the third upper patterned 

microelectronic layer within the multi-layer microelectronic stack layer is not othe~se selectively 

etchable with respect to the first lower microeiectronic layer. The.method of the present 

invention realizes the foregoing objects by employing when forming the microelectronic 

fabrication a multi-layer stack layer comprising: (1) a first tOwer microelectronic layer; (2) a 

· second intermediate patterned microelectronic layer formed over the first lower microelectronic 

layer; and (3) a tJ:iird upper patterned microelectronic layer formed over the second intermediate 

·patterned microelectronic layer, where the first lower microelectronic layer and the third upper 

patterned microelectronic layer are susceptible to etching within a first etchant. There is then 

formed encapsulating the first lower microelectronic layer and at least part ofth.e second 

intermediate patterned microelectronic layer an encapsulating layer. There is then etched 

selectively the third upper patterned microelectronic layer white employing a first etch method 

employing the first etchant while the first lower microelectronic layer and at least the portio~ of 

the second intermediate patterned microelectronic layer are encapsulated with the encapsulating 

layer. FinaUy, there is then stripped from the first lower microelectronic layer and at least the 
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portion of the second intermediate patterned mi ~~roelectronic layer the encapsulating layer while 
I~~ 

employing a second etch method employing a se~ond etchant. 

~it· 

"' The method of the present inven~on may be employed for forming microelectronic 

structures resulting from selective etching of third upper patterned microelectronic layers with 

respect to first lower microelectronic layers witl}!n microelectronic fabrications including but not 

limited to integrated circuit microelectronic fabrications, ceramic substrate microelectronic 
~ . 

fabrications, solar ce1J optoelectronic microelect;~nic fabrications, sensor image array 

optoelectronic microelectronic fabrications and display image array optoelectronic microelectronic . . 
. {. 

fabrications. 

~ 

First Preferred Embodiment 

........ 
~-

,.... 
Referring now to Fig. 2 to Fig. 5, -there is shown a series of schematic cross-

se~tional diagrams illustrating the results of forming, in accord with a general embodiment of the 

present invention which comprises a first preferre~ embodiment of the present invention, a 
' 

patterned microele~tronic stack layer having stripped from its surface a third upper patterned -

-microelectronic layer white not etching a first lower microelectronic 1ayer, in accord with the 
- - . 

present invention. Shown in Fig. 2 is a schematic _cross-sectional diagram of the microelectronic 

fabrication at an early stage in its fabrication in accord-with the first preferred embodiment of the 

present invention. 

Shown in Fig. 2 is a substrate 20 having formed thereupon a second intermediate 

patterned microelectronic layer 22· which in turn has formed and aligned thereilpon a third upper 



11 

patterned ~icroelectronic layer 24. 

Within the first preferred embodiment of the present inven~ion with respect to the 

substrate 20, the substrate 20 may be a substrate employed within a microelectronic fabrication 

selected froin the group including but not limited to integrated circuit microelectronic fabrications, 

ceramic substrate microelectronic fabrications, solar ceJl optoelectronic microelectronic 

fabrications, sensor image array optoelectronic microelectronic fabri~ations and display image 

array optoelectronic microelectronic fabrications. 

Although not specifically illustrated within the schematic cross-sectional diagram 

of Fig. 2, the substrate 20 may be a substrate alone as employed within the microelectronic 

fabrication, or, in the alte.rnative, the substrate 20 may be the substrate as employed _within the 

miCroelectronic fabrication, where the substrate has formed thereupon and/or thereover, and thus 

incorporated therein, any of several additional layers as are conventional within the 

microelectronic fabrication within which is employed the _substrate. Similarly, with the substrate 

· itself, such additional microelectronic )ayers may be formed of microelectronic materials selected 

from the group including but not limited to microelectronic conductor materials, microelectronic 

·semiconductor materials and microelectronic dielectric materials. Within the first preferred 

embodiment of the present invention, the substrate 20, whether employed as a substrate alone as 

employed within a microelectronic fabrication or whether employed in the alte~ative as the 

substrate as employed within the microelectronic fabrications, where the substrate has additional 

layers formed thereupon and/or thereover, functions as a first lower microelectronic layer within 

the mjcroelectronic fabrication whose schematic cross-sectional diagram is illustrated in Fig. 2, 

analogously within the substrate 10 as illustrated within the schematic cross-sectional diagram of 

Fig. 1 which also serves as the first lower microelectronic layer within the microelectronic 
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fabrication whose schematic cross-sectiona1 dia~ram is illustrated in Fig. I, as discussed in greater .. 
. ··-tt 

detail within. the Description of the Related Art.~ . 

Similarly, although ~lso not specif fl.catty illustrated within the schematic cross-

sectional diagram of Fig. 2, the substrate 10, particuJarJy but not exclusively when the substrate 

I 0 comprises a semiconductor substrate employ~d within a semiconductor fotegrated circuit 

microelectronic fabrication, hasJormed therein ~~d/or thereupon microelectronic devices as are 
,:...· . 
•""I ..... 

conventional within the microelectronic fabricadop within which is employed the substrate 20. 

Such microelectronic devices may include, but afe not limited to, resistors, transistors, diodes and 
. ~ . 

capacitors. 
_:·-v. 

Within the first preferred embodiment of the present invention with respect to the 
.::tJ..: 
:£ . 

second intennediate patterned microelectronic lay~r 22~ the second intermediate patterned 

microe1ectronic layer 22 is, similarly with the sul)strate 20, also formed from a material selected : 
. ~:~ 

froni the group including but not limited to microelectronic conductor materials, microelectronic 

semiconductor materials and microelectronic diet~ctric materials. However, the second 

intennediate patterned microe1ectronic layer 22 is ~ormed of a material which is not susceptible to 
~ ; 

etching within a first etchant which may be emp16~ed to etch at least the 'upper portio.n of the· ,. 

substrate 20. Typica1Jy and preferab1y, the seconiintermediate patterned microelectronic layer 22 

is formed to a thickness of from about 1000 to about 5000 angstroms upon the substrate 20. 
t 
· i 

. ~1 
Within the first preferred.embodiment of the present invention with respect to the 

third upper patterned microelectronic layer 24, similarly with the second intennediate patterned 

microelectronic layer 22 and the substrate 20, the third upper patterned microelectronic layer 24 

may independently be fanned of a microelectronic_.mater1al selected from the group including but 



13 

not limited to microelectronic conductor materials, microele~tronic semic~nductor materials and 

microelectronic dielectric materials. However, within the first preferred embodiment of the 

present invention the third upper patterned microelectronic layer 24 is fo~ed of a material which· 

is susceptible to etching within the first etchant within which at least the upper portion of the 

substrate 20 is susceptible to etching. Typicatly and preferably, the third upper patterned 

microelectronic layer 24 is formed to a thickness of from abo~t 100 to about 1000 angstro'!ls 

upon the second intermediate patterned microelectronic layer 22. 

Referring now to Fig. 3, there is shown a schematic cross-sectional diagram 

illustrating the results of further processing of the microelectronic fabrication whose schematic 

cross-sectional diagram is illustrated. in Fig. 2 . 

. Shown in Fig. 3 is a schematic cross-sectional diagram of a microelectronic 

fabrication otherwise equivalent to the microelectronic fabrication whose schematic cross- · 

sectional diagram is illustrated in Fig. 2, but wherein there has been formed adjoining and 

·. encapsulating a pair of opposite edges of the second intermediate patterned microelectronic layer 

22 and the third upper patterned microelectronic layer 24, while completely covering exposed 

portions of the substrate 20, a pair of patterned encapsulating microelectronic layers 26a and 26b. 

Although within the schematic cross-sectional diagram of Fig. 2 the pair of 

patterned encapsulating microelectronic layers is illustrated as completely encapsulating the 

·substrate 20, completely encapsulating the second intermediate patterned microelectronic layer 22 

and partially encapsulating the third upper patterned microelectronic layer 24, within the method 

of the present invention and the first preferred embodiment of the method of the present 

invention, an encapsulating layer (such as is illustrated by the pair of patterned encapsulating 
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microelectronic layers 26a and 26b) need only Iii~ fonned completely encapsulating a first lower 

. ·~-

microelectronic layer (such as is illustrated by tfi:e substrate 20) and at least portion of a second 

intennediate patterned microelectronic layer (s~ch as is il1ustrated by the ~econd intennediate 
. . .;:.. . . 

"' patterned microelectronic layer 22) while leaving exposed at least. a portion of a third upper 

patterned microelectronic layer (such as is illustrated by the third upper patterned microelectronic 

layer 24). 

f 
''· 

Within the first preferred embodi.ment of th~ present invention, the pair of 

patterned encapsulating microelectronic layers 2~a and 26b may be formed from any of several 
if· . 

encapsulating materials as are known i~ the art ~f microelectronic fabrication, including inorganic 

encapsulating materials or organic encapsulating materi~ls, given ihe proviso that the 

encapsulating material is not appreciably etchable within the first etchant within which both the 
~ . 

third upper patterned microe1ectronic layer 24 a~d at least the upper portion of the substrate 20 

are susceptible to etching. By "not appreciably'~::~tchable, it is intended that the microelectronic 
.... 

material from which is formed the pair of patterribd encapsulating microelectronic layers 26a and 

· 26b have with respect to the material(s) from which is formed the third upper patterned 

microelectronic layer 24 and at least the upper p~:>rtion of the substrate 20 an etch rate ratio of at 
' 

least about 2:1, more prefer.ably at least about 4:'1. 

Referring now to Fig. 4, there is shown a schematic cross-sectional diagram . 

illustrating the results of further processing of the microelectronic fabrication whose schematic 

cross-sectional diagram is illustrated in Fig. 3. 

Shown in Fig. 4 is a· schematic cross-sectional diagram of a microelectronic 

fabrication otherwise equivalent to the microelectronic fabrication whose schematic cross-
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sectional diagram is illustrated in Fig. 3, but wherein the third upper patterned microelectronic 

layer 24 has be~n etched from the second intermediate patterned microelectronic layer 22 while 

. employing a first etchant 28. Within the first preferred embodiment of th~ present invention, the 

first etchant 28 would otherwise etch in addition to the third upper patterned microelectronie 

layer 24 the substrate 20, but due to the presence of the pair of patterned encapsulating 

microelectronic iayers 26a and 26b, the substrate 20 is not otherwise etched. Although the 

schematic cross-sectional diagra~ of Fig. 4 illustrates the third upper patterned microelectronic 

Jayer 24 as being completely etched from the second intermediate patterned layer 22 through use 

of the first etchant 28, there may under certain circumstances exist microelectronic fabrication 

structures wherein it is desirable to only partially etch a third upper patterned microelectronic 

layer (such as is iJtustrated by the third upper patterned microelectronic layer 24) from a second 

intermediate patterned microelectronic layer (such as is illustrated by the second int~rmediate 

patterned microelectronic layer 22) while not etching a first lower microelectronic layer (such as 

is illustrated by the substrate 20). Such is not precluded within either the present invention or the 

first preferred embodiment of the present invention. 

Referring now to Fig. 5, there is shown a schematic cross-sectional diagram 

illustrating the results of further processing of the microelectronic fabrication whose schematic 

cross-sectional diagram is illustrated in Fig. 4'. 

Showri _in Fig. 5 is a schematic cross-sectional diagram of a microelectronic 

fabrication otherwise equivalent to the microelectronic fabrication whose schematic cros~­

sectional diagram is illustrated in Fig. 4, but wherein there is stripped from the microelectronic 

fabrication the pair ~fpatterned encapsulating layers 26a and 26b white employing a second · 

etchant JO. 
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Within the first prefen:ed emboqment of the present invention, the second etchant 
. ~- . 

30 may be employed ·within etch methods including but not limited to wet chemical etch methods 

and dry plasma etch methods. Within the first preferred embodiment oft~e present invention, 
-~ . 

" both the substrate 20 and the second intermediaie patterned microelectronic layer 22 are 

substantially un-etched by the s_econd etchant 30. Within the context of th~ present invention and · 

the first preferred embodiment of the present _inyention, "substantia11y un-etched" is intended to 

indicate that the material rrom which is formed ~he patterned encapsulating layers 26a and 26b has 
-:-

with respect to the material from whicli is formed either the second intermediate patterned 

microelectronic layer 22 or the substrate 20 an ci1ch rate ratio of greater than about 200: I, 
:r>· 

preferably greater than about 400:1. 

Upon forming the microelectronic fabrication whose schematic cross"'."sectional 
~- . . 

diagram is illustrated within Fig. S, there is formed a microelectronic fabrication having formed 

therein a microelectronic structure resulting from etching of a third upper patterned 
:• . 

;. 

microelectronic layer formed upon a second int~rmediate patterned microelectronic layer in ti.Im 

· formed upon a substrate which comprises a first lower microelectronic layer~ where the third 

upper patterned microelectronic layer is etched while not etching the first lower microelectronic 
I • 

layer, while both the third tipper patterned microelectronic layer and the first lower 

microelectronic layer are nonet~eless both susceptible to etching within the same etchant. 

Second Preferred Embodiment 
I· 

Referring now to Fig. 6 to Fig. 10, _there is shown ~ series of schemati~ cross- · · . 

sectional diagrams ittustrating the results of forming in accord with a more specific embodim~nt of 
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the present invention which comprises a second preferred embodiment of the present invention a. 

gate electrode within a field effect transistor (FET) within a semiconductor integrated circuit 

microelectronic fabrication, where the gate electrode has stripped from its surface a patterned 

dielectric cap layer while not etching a gate dielectric layer employed within the field effect 
. . 

transistor (FET). Shown in Fig. 6 is a schematic cross-sectional diagram of the semiconductor 

integrated. circuit microelectronic fabrication at an early stage in it"s fabrication in accord with the 

second preferred embodiment of the present invention. 

Shown i.n Fig. 6, in a first instance, is a semiconduc;tor substrate 40 having formed 
. . 

within and upon its surface a pair of isolation regions 42a and 42b which defines an active region 

of the semiconductor substrate 40. 

Within the sec0nd preferred embodiment of the present invention with respect to 

the semiconductor substrate 40, although it is known in the art of semiconductor integrated circuit 

microelectronic fabrication that semiconductor substrates are available with either dopant p_olarity, 

· various dopant concentrations and several crysta11ographic orientations, for the second preferred 

embodiment of the present invention the semiconductor substrate 40 is typicaJty and preferably a 

(100) silicon semiconductor subst~ate having an N- or P- doping. Similarly, although it. is also 

kno~ in the art of semicon,ductor integrated circuit microelectronic fabrication that isolation 

regions may be farmed within and/or upon a semiconductor substrate to 9efine an active region of 

the semiconductor substra.te while employing methods including but not limited to isolation 

regions thermal growth methods and isolation region deposition/patterning methods, for the 

·second preferred embodiment of the present invention, the isolation regions 42a and 42b are 

typicaJJy and preferably formed within and upon the semiconductor substrate 40 to define the 

active region of the semiconductor substrate 40 while employing an iso~ation region thermal 
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growth method at a temperature of from about(~so. to about 1100 degrees centigrade t? form the 

'":'t:-

isolation regions 42a and 42b of silicon oxide Wlthin and upon the semiconductor substrate 40. 

~~ . 

Shown also within the schemati~ c~oss-sectional diagram of Fig. 6 formed upon 

the active region of the semiconductor substrat~ 40 is a gate dielectric layer 44, arid there is also 

shown within Fig. 6 formed upon the gate dielec;_tric layer 44 and nomina11y centered within the 
. . -. . 

active region of the semiconductor substrate 40-:-a gate electrode 46 having formed and aligned 
~ 

t· 

thereupon a patterned dielectric cap layer 48. 

Within the ~econd preferred embodiment of the present invention_ with respect to 

the gate dielectric layer 44, although it is known in the art of semiconductor integrated circuit 

microelectronic fabrication that gate dielectric layers may be formed employing met~ods including 
. ~-

but not limited to gate dielectric layer thermal growth methods and gate dielectric layer 

deposition/patterning methods, for the second pr-eferred embodiment of the present invention, the 
:· . .... 

gate dielectric layer 44 is typically and preferabtyifonned employing a gate dielectric_ layer thermal 

growth method at a temperature of from about 700 to about 1000 degrees centigrade to form the 

gate dielectric layer 44 of silicon oxide ofthickn~ss about 20 to about 250 angstroms formed 
. . 

' 
upon the active region of the semiconductor substrate 40. 

·Within the second preferred embodiment of the present invention with respect to 

the gate electrode 46, although it is known in the ·art of semiconductor integrated circuit 

microelectronic fabrication that gate electrodes may be formed via patterning, while employing 

method~ ~ are conventional in the art of semiconductor integrated circuit microelectronic 

fabrication, of blanket layers of gate electrode materials including but not limit~d to metal, m~tal 

alloy, doped polysilicon (typically greater than about SE 1.9 electrically active dopant atoms per 



19 

cubic centimeter) and polycide (doped polysilicon/~etal silicide stack) gate electrode materials, 

for the second preferred embodiment of the present invention, the gate electrode 46 is typically 

and preferably formed via patterning, while employing methods as are conventional in the art of 

semiconductor integrated circuit microelectronic fabrication, of a blanket layer of doped 

polysilicon or poly~ide gate electrode material formed upon the gate dielectric layer 44 and the 

iso~ation regions 42a and 42b of the integrated circuit microelectronic fabrication whose 

schematic cross-sectional diagram is illustrated in Fig. 6 to a thickness of from about 1000 to 

about 5000 angstroms. 

Similarly, within the second preferred embodiment of the present invention with 

respect to the patterned dielectric cap layer 48, although it is also known in the art of 

semiconductor integrated circuit microelectronic fabrication that patterned dielectric_ cap layers 

may be formed, via patterning, while employing methods as are conventional in the art of 

semiconductor integrated circuit microelectronic fabrication, of blanket dielectric cap lay~r~ 

formed of dielectric materials including but not limited to silicon oxide dielectric materials, silicon . 

· nitride dielectric materials or silicon oxynitride dielectric materials, for the second preferred 

embodiment of the present invention, the patterned dielectric cap layer 48 is preferably formed via 

patterning, while employing methods as are conventional in the art of semiconductor integrated 

circuit microelectronic fabrication, of a blanket dielectric cap layer formed of a silicon containing 

dielectric mateiral such as a silicon oxide dieleciric material, a silicon nitride dielectric material or 

a silicon oxynitride dielectric material, fo~ed to a thickness of from about 100 to about 500 

angstroms upon ihe blanket gate electrode material layer from which is formed the gate electrode 

46. 

Although not specifically illustrated within the schematic cross-sectional diagram 
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of Fig. 6,_ as is understood by a person skilled iij:·.the art, the patterned dielectric cap layer 48 and 

-.is,- • 

the gate electrode 46.are typically and preferably formed via a sequential patterning of the 
• 

corresponding blanket dielectric cap layer and the corresponding blanket gate electrode material 

layer while employing a single patterned photofisist ·mask layer which is formed upon the blanket 

dielectric cap layer when forming the patterned dielectric cap layer 48 and the gate electrode 46. 

Under such circumstances, the blanket dielectri.g,,cap layer from which is formed the patterned 

dielectric cap layer 48 may serve as an anti-refl~tive coating (ARC) layer when forming the 
' . ~ . 

patterned photoresist layer from photoexposure of a corresponding.blanket photoresist layer. 

Alternatively and/or coincidentally, the patterned, dielectric cap layer 48 may also serve as a hard 
. ·. t . 

mask layer which provides superior linewidth control when forming the gate electrode 46 from 

the blanket gate electrode material layer. 
· .... : 

~:· 

~ . 

Within the second preferred embodiment of the present invention~ it is desired to 

strip from gate electrode 46 the patterned die1ect~ic cap layer 48 while not etching the gate 
~ 

dielectric layer 44, where since both the patterned dielectric cap layer 48 and the gate dielectric 

layer 44 are formed of analogous or equivalent silicon containing dielectric materials the patterned 

dielectric cap Jayer 48 is not otherwise typically s.electively etchable within the presence of the 

gate dielectric layer 44. 

Referring now to Fig. 7, there is shown a schematic cross-sectional diagram 

illustrating the results of further processing of the microelectronic fabrication whose schematic 

cross-sectional diagram is illustrated in Fig. 6. 

Shown in Fig. 7 is a schematic cross-sectional diagram of~ microelectronic 

fabrication otherwise equivalent to the microelectronic fabrication whose schematic cross-
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sectional diagram is illustrated in Fig. 6, but wherein ~here has been formed upon the 

microelectronic fabrication and totally encapsulating the patterned dielectric cap layer 48, the gate 

electrode 46, the gate dielectric layer 44 and the pair of isolation regions 42a and 42b a blanket 

encapsulating layer 50. :.:. 

Within the-second preferred embodiment of the present invention with respect to 

the blanket encapsulating layer 50, although the ~~anket encapsulating layer 50 may be formed of 
. . -~ ' 

encapsulating materials selected from the general ~roups of encapsulating materials including but 

not limited to organic encapsulating materials and inorganic encapsulating materials which may be 
"<· 

formed with a ·profile as illustrated within the sch~ttati~ cross-sectio~cil diagram of Fig. 7, where 

the blanket encapsulating ]ayer 50 has a limited thickness over the patterned dielectric cap layer 

48 in comparison with other portions of the blank(!t encapsulating layer 50, the blanket 
.-
G-

encapsulating Jayer 50 is typically and preferably frrmed of an organic polymer spin-on-polymer 

(SOP) encapsulating material. Typically and preferably, the organic polymer spin-on-polymer 
- ~ 

(SOP) encapsulating material is formed in a substailtially planarizing manner which ]eaves 

remaining a thickness of the blanket planarizing layer 50 of about 200 angstroms over the 

patterned dielectric cap layer 48. The organic polymer spin-on-polymer (SOP) encaps~lating 

material from which is formed the blanket encapsulating layer 50 may comprise an anti-reflective 
- " 

coating (ARC) organic polymer spin-on-polymer (§OP) encapsulating material, a photoresist 

organic polymer spin-on-polymer (SOP) encapsula'ting material, or an otherwise functional or 
-f. 

non-functional organic polymer spir:i--on-polymer (~OP) encapsulating material. 
:1 -

Referring now to Fig. 8, there is shown a schematic cross-sectional diagram 

illustrating the results of further processing of the semiconductor integrated circuit 

microelectronic fabrication whose schematic cross:.sectionat diagram is i1Justrated in Fig. 7. 
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Shown in Fig. 8 is a schematic c~oss-sectional diagram ofa semiconductor 
. h . 

integrated circuit microelectronic fabrication ot1ierwise equivalent to the semiconductor integrated 
-

circuit microelectronic fabrication whose schema,tic cross-sectional diagram is illustrated in Fig. 7, 
.,· 

but wherein the blanket encapsulating layer 50 ~s been etched within a first etchant 52 to form a 

pair of patterned encapsulating layers SOa and SOb while leaving exposed at least a portion of the 

pa~temed dielectric cap layer 4~, and while simul.taneously at least partially encapsulating the gate 
·.;.,, .. 

electrode 46·and fully encapsulating the gate diel~ctric layer 44. Within the second preferred 
. t . 

embodiment of the present invention, the patte~ed encapsulating layers SOa.and SOb serve 

analogously with the patterned encapsulating la~rs 26a and 26b within the first preferred 

embodiment of the present invention a~ illustrated within the schematic cross-sectioi:iat diagram of 

Fig.3. 

.;I: 

Within the second preferred embddiment of the present invention with respect to 

the first etchant 52, when the blanket encapsulatiJlg 1ayer 50 is formed of an organic polymer spin-
··: 

on-polymer (SOP) encapsulating material, the fi~~ etchant 52 is typically and preferably a first 

· plasma etchant employed within a first plasma etch method, where the first plasma etchant 

comprises an etchant gas composition which upon plasma activation provides an oxidizing 

species. Although any of several oxidizing etchant gas compositions may be employed as the first 

plasma etchant within the first plasma etch method, including but not limited to oxygen, ozone, 

nitrous oxide and nitric oxide containing oxidizing etchant gas compositions, along with suitable 

diluents and co-reactants, more preferably, the first plasma etchant within.the first plasma etch 

method comprises is a first plasma etchant comprising oxygen and hydrogen bromide. Within the 

first plasma etchant, hydrogen bromide is employ~d for providing optimal control of the etch rate. 

of the blanket encapsulating layer 50. 
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When etching the blanket encaps~lating layer 50 to form the pair of patterned 
. . 

encapsulating layers SOa and SOb upon an eight inch diameter semiconductor substrate 40, the 

first_ plasma etch method also employs: (1) a reactor chamber pressure of from about 0.02 to 

about 0.1 torr; (2) a radio fyequency source P<?W~f of from about 100 to about 400 watts at a 

source radio frequency of 13.56 MHZ and a bias power of from about 50 to about 100 watts; (3) 

a semiconductor substrate 40 temperature of from about 30 to about 60 degrees centigrade; ( 4) 

an oxygen flow rate offrom·about 20 to about 50,._standard cubic centimeters per minute (seem); 
.·, 
..; 

and (5) a hydrogen bromide flow rate of from a}>.o,µt 10 to about 20 standard cubic centimeters 

per minute (seem), which typically provides an etch rate of the blanket encapsulating layer 50 of 
I ~~ • 

. ·•i;. 

. from about 100 to about 1000 angstroms per minute. 

Typically and preferably, when employing the first plasma etch method employing 

the first etchant 52 to etch the blanket encapsulati~g layer 50 when fonning the patterned 
\: 

encapsulating layers SOa and SOb, the blanket encapsulating layer 50 is etched to fu'ly expose the 
·i_ . 

surface of the patterned dielectric cap layer 48 while fully encapsulating the gate electrode 46 and 

the gate dielectric layer 44, altho_ugh further etching of the patteme~ encapsulating layers 50a and 
-

SOb within the context of the limits disclosed withi~ the first preferred embodiment of the present 

invention is not precluded within the second preferted embodiment of the present invention. 
. A 

._;.. 

As is understood by a person skilled. in the art, although the schematic cross­
;;. 
• sectional diagram ofFig. 8 illustrates a blanket etchback of the blanket encapsulating layer 50 to 

. . ' .. . 
form the patterned encapsulating layers 50a and SOb while employing the first etchant 52, it is also 

. . 

plausible and under certain circumstances preferred ·within the present invention, including either 

the first preferred embodiment of the present invention or the second preferred embodiment of the 

present invention, that there is instead employed a ~elective photoexposure and de~elopment of a 
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blanket encapsulating layer 50 when formed of~ photoresist organic polymer spin-on-polymer 

r~ 

(SOP) material to provide a further selective exposure of only a subgroup of third upper patterned 

microelectronic layers, such as the patterned dielectric cap fayer 48, withi!l a microelectronic 
·it· . 
:i . 

fabrication analogous or equivalent to the micro~lectronic fabrication whose schematic cross-

sectional diagram is illustrated within Fig. 8. Such additional selectivity may provide for greater 

process latitude when fabricating certain types q_f microelectronic fabrications while employing the 

method of the present invention. For example a..nd without limitation, such additional selectivity . . 
~· 

may provide an opportunity for selectively forming multiple types of metal silicide layers within 

subgroups of gate electrodes or polysilicon intei~onnects within a microelectronic fabrication 
.7· 

analogous or equivalent to the microelectronic f~brication whose schematic cross-sectional 

diagram is illustrated in Fig. 8. For additional example and without limitation, such polysilicoti 

interconnects may be formed upon isolation regions within the microelectronic fabrication, such as 
~- . 

the isolation regions 42a and 42b as is illustrated°'Within the microelectronic fabrication whose 

schematic cross-sectional diagram is illustrated in ~ig. 8, and the subgroups of polysilicon 
;"-

interconnects and/or gate electrodes need not be'6f equivalent height above the substrate 

employed within the microelectronic fabrication. · 

Referring now to Fig. 9, there is shown a schematic cross-sectional diagram 

illustrating the results of further processing of the semiconductor integrated circuit 

microelectronic fabrication whose schematic cross-sectional diagram is illustrated in Fig. 8. 

Shown in Fig. 9 is a schematic cross-sectional diagram of a semiconductor 

integrated circuit microelectronic fabrication other:wise equivalent io the semiconductor integrated 

circuit microelectronic fabrication whose schematic cross-sectional diagram is i11ustrated.in Fig'. 8, 

but wherein there has been etched from the gate electrode 46 the patt.erned dielectric cap layer 48 
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while employing a second etchant 54, while simultaneously further etching the pair of patterned 

encapsulating layers SOa and SOb to form a pair of etched patterned encapsulating layers SOa' and 

50b'. 

' 
Within the second preferred embodiment of the present invention with respect to 

the second etchant 54, under circumstances where the patterned dielectric cap layer 48 is formed 

from a silicon containing dielectric material such '.s but not limited to a silicon oxide dielectric 
..,: 

material, a silicon nitride dielectric material or a siJicon oxynitride dielectric material, the second 

etchant 54 is typically and preferably a second plasma etchant employed within a second plasma 
"" 

etch method, where the second piasma etchant co~prises a second etchant gas composition which 

upon plasma activation provides an active fluorine containing etchant species. More typically and 

preferably, the second etchant gas composition CO!llprises a fluorocarbon, such as but not limited 

to a perfluor~carbon or a hydrofluorocarbon ofu~ to about S carbon atoms, sulfur hexafluoride 
~ . 

or nitrogen trifluoride, along with suitable diluents. Most typicaJJy and preferably, the second 
. ~ 

etchant gas composition comprises carbon tetrafluoride. 

-
Similarly, typicall~ and preferably, ~hen etching the patterned dielectric cap layer 

48 from upon the gate electrode 46 upon an eight {nch diameter semiconductor substrate 40, the _ .. ,,, 
second plasma etch method also employs: {1) a reactor chamber pressure of from about 0.01 to 

about 0.1 torr; (2) a radio frequency source power:or from about I 00 to about 400 watts at a 
.;.. 
' source radio frequency of 13.56 MHZ and a bias p~wer of from about 100 to about 300 watts; 

(3) a semiconductor subsfrate40 temperature offromabout-30 to about 60 degrees centigrade; 

and (4) a carbon tetrafluoride flow rate of from about 20 to about 100 standard cubic centimeters . . 

· per minute (seem), to proVide an etch rate ratio ofthe material from which is formed the 

patterned dielectric cap layer 48 with respect to th~ material from which is formed the blanket 
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encapsulating layer 50 of at least about 5:1. · 

. 26 
\ .. 
'~-.. 

Refening now to Fig. 10, there is shown a schematic cross-:-sectional diagram 
-it· . 
. "i: 

illustrating the results of further pro~essing oft11~ semiconductor integrated circuit 

microelectronic fabrication whose schematic cross-sectional diagram is illustrated in Fig. 9. 

· . .)...-

Shown in Fig. 1 O is a schematic cross-sectional diagram of a semiconductor 
~- . 

integrated circuit microelectronic fabrication otherwise equivalent to the semiconductor integrated 

circuit microelectronic fabrication whose schematic cross-sectional diagram is illustrated in Fig. 9, . t . . 
but wherein there has been stripped from the semiconductor integrated circuit microelectronic 

fabrication the pair of etched patterned encapsulating layers 50a' and 50b' through etching within 

a third etchant 56. 

Within the second preferred embodiment of the present invention with respect to 
~' . 

;_ 

the third etchant 56, the third etchant 56 wil1 typi~ally and preferably employ etchants as are 

typical in the art of microelectronic fabrication for stripping organic polymer spin-on-polymer 

(SOP) encapsulating materials from upon microel~ctronic fabrications. Such etchants may include 

plasma etchant gas compositions which upon plas~a activation provide active oxidizing species 

(such as are employed within the first plasma etch method which employs the first etchant 52 as 

illustrated within the schematic cross-sectional diagram of Fig. 8), as well as organic solvent 

etchants as are conventional in the art of microelectronic fabrication, although plasma etch 

methods which employ etchant gas compositions which upon plasma activation form active . 

oxidizing species are typically preferred. 

When stripping the etched patterned encapsulating layers 50a' and 50b' from over 



27 
an eight inch diameter semiconductor substrate 40 while employing a third plasma etch method 

which employs an oxygen plasma as the third etchant 56, there is typicaUy and preferably also 

employed: (1) a reactor chamber pressure of from about 0.5 to about 2 torr; (2) a radio frequency 

source power of from about 500 to about 800 w~!ts at a source radio frequency of 13.561\.fHZ 

and a bias power of up to about 100 watts; (3) a semiconductor substrate 40 temperature of from· 

about 100 to about 250 degrees centigrade; ( 4) an oxygen flow rate of from about 100 to about 

500 standard cubic centimeters per minute (seem) .. _. 
. . . .... 

Upon forming the semiconductor integrated circuit microelectronic fabrication 
'<· 

whose schematic cross-sectional diagram is iltustrJted in Fig. 10, there is formed a semiconductor 

integrated circuit microelectronic fabrication having formed therein a gate electrode for use within 

a field effect transistor (FET), from which gate ele~trode has been stripped a patterned dielectric 
2- . 

cap layer while not etching a gate dielectric layer 'f hich is employed within the field effect. 

transistor (FET) within the semiconductor integrated circuit microelectronic fabrication. The 
.. 

foregoing result is realized by completely encapsulating the gate dielectric layer and at least a, 

portion of the gate electrode within the semiconduCtor integrated ci_rcuit microelectronic 

fabrication while employing an encapsulating layer .which leaves exposed at least a portion of the 

·patterned dielectric cap layer, while stripping the p~tterned dielectric cap 1ayer while employing an 
. t 

etchant which would otherwise etch both the patte;ned dielectric cap layer and the gate dielectric 

layer. 

' :t, 

The semiconductor integrated circuit microelectronic fabrication whose schematic 

cross-sectional diagram is illustrated in Fig. 10 may~be further fabricated employing methods and 

materials as are oonventional in the art of semiconcfuctor in~egrated circuit microelectronic 

fabrication to provide a fuUy functional field effect Jransistor (FET) within the semiconductor 
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integrated circuit microe1ectronic fabrication; ~·.:ich methods and materials wil1 typically include 
' .... ,-

ion imp1ant methods as are conventional in the ai:t of semiconductor integrated circuit 

microelectronic fabrication to form within the field effect transistor (FET) a pair of source/drain 
~:..t·· . . 

regions within the active region of the semiconcf~ctor substrate 40 at areas not covered by the 

gate electrode 46. 

As is understood by a person skiQed in the art, the preferred ~nibodiments of the 
1-. . 

present invention are i11ustrative of the present invention rather than limiting of the present 

inventiOn~ Revisions and modifications may be D!ade to methods, materials, structures and 
. ~ . 

dimen~ions through which is provided a microelectronic fabrication or a semiconductor integrated 

circuit microelectronic fabrication in accord with the preferred embodiments of the present 

invention while still providing embodiments of the present inventic>n which are within the spirit 
. ~ . 

and scope of the present invention, as defined by)he appen~ed. claims . 

... 
t. 

r1 . 
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CLAIMS 2.9 
I. A method·for forming a patterned microelectronic layer comprising: 

providing a substrate; 

fanning ov~r the substrate a multi-layer stack layer comprising: 

. a first lower microelectronic layer; 

a second .intermediate patterned microelectronic layer formed over the first lower 

microelectronic layer; and 

a third upper patterned microelectronic layer formed over the second intermediate 

patterned microelectronic layer, where the first lower microelectronic layer and the third upper 

patterned microelectronic layer are susceptible to etching within a first etchant; 

forming encapsulating the first lower microelectronic layer and at least a portion of the 

second intermediate patterned microelectronic layer white leaving exposed at least a portion of the 

third upper patterned microelectronic layer an encapsulating layer; 

· etching selectively, while employing a first etch method which employs the first etchan~ 

the third upper pattern~d microelectronic layer white. the first lower microelectronic layer and at 

least the portion of the second intermediate patterned microelectronic layer are encapsulated with 

the encapsulating layer; and 

stripping, while employing a second etch method which employs a second etchant, from 

the first microelectronic layer and at least the portion of the second intermediate patterned 

microelectronic layer the encapsulating layer. 

2. The method of claim I wherein the substrate is employed within a microelectronic fabrieation 

selected from the group consisting of integrated circuit microelectronic fabrications, ceramic 

substrate microelectronic fabrications, solar cell optoelectronic microelectronic fabrications, 

sensor image array optoelectronic microelectronic fabrications and display image array 

optoelectronic microelectronic fabrications. 
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3. The method of claim 1 wherein each of the first lower microelectronic layer, the second . . . . 

intermediate patterned microelectronic layer and the third upper patterned microelectronic layer is 

independently formed from a microelectronic ~aterial selected from the group consisting of 

microelectronic conductor materials, microele~tronic semiconductor materials arid microelectronic 
; 

dielectric materials. · 

. . 

I .. 
b-;.. .. 

4. The method of claim 1 wherein the second futermediate patterned microelectronic layer is 
;c 

:Y 

formed to a thickness of from about 1000 to aS,out 5000 angstroms. 

S. The method of claim 1 wherein the third upeer patterned microelectronic layer is formed to ·a 

thickness of from about 100 to about 1000 angstroms. 
~-

6. The method of claim 1 wherein the encapsuf ating layer is formed from an encap~ulating 
--

material selected from the group consisting ~finorganic encapsulating materials and organic 

encapsulating materials. 

7. The method of claim 1 wherein the encapsulating layer is formed to leave exposed at least the 

portion of the third upper patterned microelectionic layer white not exposing a portion of an other 

third upper patterned microdectronic layer wit~i·n an other multi-layer stack la~er also formed 

over the substrate. 

~: 

8. The method of claim 7 wherein: 

the second intei'mediate patteijled microelectronic layer within the multi-layer stack and an 

other second intermediate patterned microelectronic layer within the oth_er multi-layer stack are 

both formed of polysilicon; arid 
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a metal silicide layer is formed selectively upon the second intermediate pattern~ 

microelectronic layer. 

9. The method of claim 8 wherein the secand intermediate patterned microelectronic layer and 

the other second intermediate p~ttemed microelectronic layer are each independently selected 

from the group of microelectronic layers consisting of gate electrodes and polysilicon 

interconnects .. 

1 O~ The method of claim 1 wherein the first etch method is a· first plasma etch method. 

11. A method for forming a gate electrode comprising: 

providing a semiconductor substrate; 

forming upon the semiconductor substrate a multi-layer stack layer comprising: 

a gate dielectric layer formed upon the semiconductor substrate; 

a gate electrode formed upon the gate dielectric layer; and 

a patterned dielectric cap layer formed and aligned upon the gate electrode, where 

the gate dielectric layer and the patterned dielectric cap layer are susceptible to etching within a 

first etchant; 

forming encapsulating the gate dielectric layer and at least portion of the gate electrode, 

while leaving exposed at least a portion of the patterned dielectric cap layer, an encapstilating · 

layer; 

etching selectively, while employing a first etch method which employs the first etcha~ 

t~e patterned dielectric cap layer while the gate dielectric Jayer and at least. the portion of the gate· 

electrode are encapsulated with the encapsulating layer; and 

stripping, while employing a second etch method which employs a second etchant,, from 
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the gate dielectric layer and at least the portion·or the gate electrode the encapsulating layer. 

12. The method of c1aim 11. wherein the gate electrode is formed to a thickness of from ~bout 

·· --1000 to-about 5000 angstroms. -- \ 
.. 

13. The method of claim 11 wherein the patte~ned diele~ric cap layer is formed to a thickness of 

from about 100 to about 500 angstroms. 

: . . . . 

14. The method of claim 11 wherein the encapsulating layer is formed from an organic polymer 

spin-on-polymer (SOP) encapsulating material~.: 

15. The method of claim 11 wherein the encapsulating layer is formed to leave exposed at least 

the portion of the pattern~d dielectric cap layer}hile not exposing a portion of another patterned 

dielectric cap-layer formed within another multi~layer stack layer also formed over the 

semiconductor substrate. 

--
~-
·.:;, 

16. The method of claim 15 wherein: 

the gate electrode is formed of poJysiJic~µ; and 
t':· 

there is selectively formed upon the gate~ electrode a inetal silicide layer while not further 

processing the other multi-layer stack layer also formed over the substrate. 

17. The method of claim 11 wherein the first etch method is a first plasma etch method; 


