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(57) ABSTRACT 

Within each of a pair of methods for forming each of a pair 
of microelectronic fabrications with reduced cracking within 
each of a pair of Silicon oxide dielectric layers there is 
employed at least one StreSS reducing layer. The at least one 
StreSS reducing layer is formed of a Silicon and nitrogen 
containing dielectric material, Such as a Silicon nitride 
dielectric material or a Silicon oxynitride dielectric material. 
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COMPOSITE MICROELECTRONIC DELECTRIC 
LAYER WITH INHIBITED CRACK 

SUSCEPTIBILITY 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates generally to dielectric 
layerS employed within microelectronic fabrications. More 
particularly, the present invention relates to crack inhibited 
dielectric layers employed within microelectronic fabrica 
tions. 

0003 2. Description of the Related Art 

0004 Microelectronic fabrications are formed from 
microelectronic Substrates over which are formed patterned 
microelectronic conductor layers which are separated by 
microelectronic dielectric layers. 

0005. As microelectronic fabrication integration levels 
have increased and patterned microelectronic conductor 
layer dimensions and Separations have decreased, it has 
become increasingly difficult to fabricate within microelec 
tronic fabrications microelectronic dielectric layers with 
enhanced integrity, and in particular enhanced physical 
integrity. Microelectronic dielectric layers with enhanced 
integrity are desirable in the art of microelectronic fabrica 
tion insofar as microelectronic dielectric layers with 
enhanced integrity typically provide microelectronic fabri 
cations with enhanced performance and enhanced reliability. 

0006. It is thus desirable in the art of microelectronic 
fabrication to provide within microelectronic fabrications 
microelectronic dielectric layers with enhanced integrity. 

0007. It is towards the foregoing object that the present 
invention is directed. 

0008 Various methods have been disclosed in the art of 
microelectronic fabrication, for forming, with desirable 
properties, microelectronic dielectric layers within micro 
electronic fabrications. 

0009 Included among the methods, but not limited 
among the methods, are methods disclosed within: (1) Ravi 
et al., in U.S. Pat. No. 5,976,993 (a method for reducing 
intrinsic StreSS within a high density plasma chemical vapor 
deposition (HDP-CVD) deposited dielectric layer within a 
microelectronic fabrication by cycling within a high density 
plasma chemical vapor deposition (HDP-CVD) method 
when forming the high density plasma chemical vapor 
deposition (HDP-CVD) deposited dielectric layer a bias 
power); and (2) Pangrile et al., in U.S. Pat. No. 6,171,947 (a 
method for inhibiting StreSS induced patterned conductor 
layer/dielectric layer voiding within a microelectronic fab 
rication by employing a Silicon oxynitride liner layer formed 
upon a patterned conductor layer prior to forming thereupon 
a gap filling Silicon oxide layer) 

0.010 Desirable in the art of microelectronic fabrication 
are additional methods for forming within microelectronic 
fabrications microelectronic dielectric layers with enhanced 
integrity. 

0011. It is towards the foregoing object that the present 
invention is directed. 
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SUMMARY OF THE INVENTION 

0012. A first object of the present invention is to provide 
a method for forming a dielectric layer within a microelec 
tronic fabrication. 

0013 A second object of the present invention is to 
provide a method in accord with the first object of the 
present invention, wherein the dielectric layer is formed with 
enhanced integrity. 
0014) 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, 
wherein the method is readily commercially implemented. 
0015. In accord with the objects of the present invention, 
there is provided by the present invention a pair of methods 
for forming a pair of dielectric layers within a pair of 
microelectronic fabrications. 

0016 To practice a first of the methods of the present 
invention, there is first provided a substrate. There is then 
formed upon the Substrate a pair of horizontally spaced 
topographic features. There is then formed upon exposed 
portions of the Substrate and the pair of horizontally spaced 
topographic features a conformal Silicon oxide liner layer 
formed employing a chemical vapor deposition (CVD) 
method Selected from the group consisting of low preSSure 
thermal chemical vapor deposition (LPCVD) methods and 
plasma enhanced chemical vapor deposition (PECVD) 
methods. There is also formed over the conformal silicon 
oxide liner layer a gap filling silicon oxide layer formed 
employing a method Selected from the group consisting of 
sub-atmospheric chemical vapor deposition (SACVD) 
methods, atmospheric preSSure chemical vapor deposition 
(APCVD) methods and spin-on methods. There is also 
formed over the gap filling Silicon oxide layer a capping 
Silicon oxide layer formed employing a chemical vapor 
deposition (CVD) method selected from the group consist 
ing of low preSSure thermal chemical vapor deposition 
(LPCVD) methods and plasma enhanced chemical vapor 
deposition (PECVD) methods. Finally, there is also formed 
at least either: (1) interposed between the conformal Silicon 
oxide liner layer and the gap filling Silicon oxide layer; (2) 
interposed between the gap filling Silicon oxide layer and the 
capping Silicon oxide layer; or (3) upon the capping Silicon 
oxide layer, at least one StreSS reducing layer, wherein the at 
least one StreSS reducing layer is formed of a Silicon and 
nitrogen containing dielectric material. 
0017. In accord with a second embodiment of the present 
invention, there is also first provided a Substrate having 
formed thereupon a pair of horizontally spaced topographic 
features. However, within the second embodiment of the 
present invention there is formed upon exposed portions of 
the Substrate and the pair of horizontally Spaced topographic 
features a passivation Silicon oxide layer formed employing 
a high density plasma chemical vapor deposition (HDP 
CVD) method. Finally, within the second embodiment of the 
present invention, there is formed upon the passivation 
Silicon oxide layer a StreSS reducing layer formed of a Silicon 
and nitrogen containing dielectric material. 
0018. The present invention provides a pair of methods 
for forming a pair of dielectric layers within a pair of 
microelectronic fabrications, wherein the pair of dielectric 
layerS is formed with enhanced integrity. 
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0019. The present invention realizes the foregoing object 
by forming each of the pair of dielectric layerS as composite 
dielectric layers which are otherwise formed of silicon oxide 
dielectric materials formed at least in part employing chemi 
cal vapor deposition (CVD) methods, but having laminated 
therein at least one StreSS reducing layer formed of a Silicon 
and nitrogen containing dielectric material. In accord with 
the present invention, each of the pair of composite dielec 
tric layerS So formed exhibits reduced cracking and thus 
enhanced integrity, due to presence of the StreSS reducing 
layers. 

0020. The methods of the present invention are readily 
commercially implemented. 

0021. The present invention employs methods and mate 
rials as are generally conventional in the art of microelec 
tronic fabrication, but employed within the context of Spe 
cific Structural limitations and Specific materials limitations 
to provide the present invention. Since it is thus at least in 
part a Series of Structural limitations and materials limita 
tions which provides at least in part the present invention, 
rather than the existence of methods and materials which 
provides the present invention, the methods of the present 
invention are readily commercially implemented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0022. The objects, features and advantages of the present 
invention are understood within the context of the Descrip 
tion 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: 
0023 FIG. 1 and FIG. 2 show a pair of schematic 
croSS-Sectional diagrams directed towards a first preferred 
embodiment of the present invention. 
0024 FIG. 3 and FIG. 4 show a pair of schematic 
croSS-Sectional diagrams directed towards a Second pre 
ferred embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0.025 The present invention provides a pair of methods 
for forming a pair of dielectric layers within a pair of 
microelectronic fabrications, wherein the pair of dielectric 
layerS is formed with enhanced integrity. The present inven 
tion realizes the foregoing object by forming each of the pair 
of dielectric layers as a composite dielectric layer, formed 
primarily of a Silicon oxide dielectric material, but laminated 
with a StreSS reducing layer formed of a Silicon and nitrogen 
containing dielectric material. Within the present invention, 
each of the pair of composite dielectric layers exhibits 
reduced cracking due to the presence of the StreSS reducing 
layer. 

0.026 AS is understood by a person skilled in the art, the 
preferred embodiments of the present invention provide 
particular value within the context of forming, with 
enhanced physical integrity as evidenced by reduced crack 
ing, a dielectric layer interposed between a pair of horizon 
tally spaced patterned conductor layers within a Semicon 
ductor integrated circuit microelectronic fabrication. 
However, the present invention may nonetheless also be 
employed for forming, with enhanced integrity as evidenced 
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by reduced cracking, analogous dielectric layers within 
microelectronic fabrications Selected from the group includ 
ing but not limited to 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 fabrica 
tions. Similarly, although the preferred embodiments of the 
present invention illustrate the present invention within the 
context of enhanced integrity of a dielectric layer formed 
interposed between a pair of horizontally Spaced patterned 
conductor layers within a Semiconductor integrated circuit 
microelectronic fabrication, the present invention may also 
be employed to realize an analogous result with respect 
within a microelectronic fabrication having formed therein a 
pair of horizontally spaced topographic features Selected 
from the group including but not limited to conductor 
features (including gate electrodes), Semiconductor features 
and dielectric features. 

First Preferred Embodiment 

0027. Referring now to FIG. 1 and FIG. 2, there is 
shown a pair of Schematic cross-sectional diagrams directed 
towards a microelectronic fabrication fabricated in accord 
with a first preferred embodiment of the present invention. 
0028 Shown in FIG. 1 is a schematic cross-sectional 
diagram illustrating a microelectronic fabrication compris 
ing in a first instance a Substrate 10 having formed thereupon 
a pair of patterned conductor Stack layerS 11a and 11b. 
0029. Within the preferred embodiment of the present 
invention with respect to the substrate 10, the substrate 10 
may be a Substrate employed within a microelectronic 
fabrication Selected from the group including but not limited 
to integrated circuit microelectronic fabrications, ceramic 
Substrate microelectronic fabrications, Solar cell optoelec 
tronic microelectronic fabrications, Sensor image array opto 
electronic microelectronic fabrications and display image 
array optoelectronic microelectronic fabrications. 
0030 Although not specifically illustrated within the 
Schematic cross-sectional diagram of FIG. 1, the Substrate 
10 may consist of a substrate alone as employed within the 
microelectronic fabrication, or in an alternative, the Sub 
Strate 10 may comprise a Substrate as employed within the 
microelectronic fabrication, wherein the Substrate has 
formed thereupon and/or thereover any of Several additional 
microelectronic layerS as are conventionally employed 
within the microelectronic fabrication within which is 
employed the Substrate. Similarly with the substrate alone as 
employed within the microelectronic fabrication, Such addi 
tional microelectronic layerS may be formed from micro 
electronic materials Selected from the group including but 
not limited to microelectronic conductor materials, micro 
electronic Semiconductor materials and microelectronic 
dielectric materials. 

0031. In addition, and although also not specifically 
illustrated within the Schematic cross-sectional diagram of 
FIG. 1, the substrate 10, typically and preferably, but not 
exclusively, when the substrate 10 consists of or comprises 
a Semiconductor Substrate as employed within a Semicon 
ductor integrated circuit microelectronic fabrication, has 
formed therein and/or thereupon microelectronic devices as 
are Similarly also conventional within the microelectronic 
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fabrication within which is employed the Substrate 10. Such 
microelectronic devices may be selected from the group 
including but not limited to resistors, transistors, diodes and 
capacitors. 
0032. Within the preferred embodiment of the present 
invention with respect to the pair of patterned conductor 
Stack layerS 11a and 11b, the pair of conductor Stack layers 
11a and 11b is, as illustrated within the Schematic cross 
sectional diagram of FIG. 1, formed of a pair of patterned 
lower barrier layers 12a and 12b having formed aligned 
thereupon a pair of patterned conductor layerS 14a and 14b 
having formed thereupon a pair of patterned upper barrier 
layers 16a and 16b. 
0.033 Typically and preferably, the pair of patterned 
lower barrier layers 12a and 12b and the pair of patterned 
upper barrier layers 16a and 16b are formed of barrier 
materials as are conventional in the art of microelectronic 
fabrication, including but not limited titanium, tantalum and 
tungsten barrier materials, alloys thereof and nitrides 
thereof. Typically and preferably, each of the pair of pat 
terned lower barrier layers 12a and 12b and the pair of 
patterned upper barrier layers 16a and 16b is formed to a 
thickness of from about 200 to about 2000 angstroms. 
0034) Typically and preferably, the pair of patterned 
conductor layers 14a and 14b is similarly also formed 
employing methods and materials as are conventional in the 
art of microelectronic fabrication, including but not limited 
to aluminum, aluminum alloy, copper and copper alloy 
conductor materials. Typically and preferably, each of the 
pair of patterned conductor layers 14a and 14b is formed to 
a thickness of from about 2000 to about 10000 angstroms. 
0035. There is also shown within the schematic cross 
Sectional diagram of FIG. 1 formed upon exposed portions 
of the substrate 10 and the pair of patterned conductor stack 
layers 11a and 11b a blanket tri-layer silicon oxide dielectric 
Stack layer 17 comprising: (1) a blanket conformal Silicon 
oxide liner layer 18 formed upon exposed portions of the 
Substrate 10 and the pair of patterned conductor Stack layers 
11a and 11b; (2) a blanket gap filling silicon oxide layer 20 
formed upon the blanket conformal Silicon oxide liner layer 
18; and (3) a blanket capping Silicon oxide dielectric layer 
22 formed upon the blanket gap filling Silicon oxide dielec 
tric layer 20. 
0.036 Within the microelectronic fabrication whose sche 
matic cross-sectional diagram is illustrated in FIG. 1, each 
of the blanket conformal silicon oxide liner layer 18 and the 
blanket capping Silicon oxide layer 22 is formed employing 
a chemical vapor deposition (CVD) method selected from 
the group consisting low pressure thermal chemical vapor 
deposition (LPCVD) methods and plasma enhanced chemi 
cal vapor deposition (PECVD) methods. The foregoing two 
chemical vapor deposition (CVD) methods will typically 
and preferably employ a reactor chamber pressure of from 
about 2 to about 5 torr, along with a Silicon Source material 
Such as but not limited to Silane or tetraethylorthosilicate 
(TEOS), in conjunction with an appropriate oxidant. Typi 
cally and preferably, the blanket conformal Silicon oxide 
liner layer 18 is formed to a thickness of from about 200 to 
about 800 angstroms and the blanket capping Silicon oxide 
layer 22 is formed to a thickness of from about 1000 to about 
4000 angstroms. 
0037 Similarly, within the microelectronic fabrication 
whose Schematic cross-sectional diagram is illustrated in 
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FIG. 1, the blanket gap filling silicon oxide layer 20 is 
formed employing a method Selected from the group con 
Sisting of Sub-atmospheric chemical vapor deposition 
(SACVD) methods, atmospheric pressure chemical vapor 
deposition (APCVD) methods and spin-on methods. The 
foregoing two chemical vapor deposition (CVD) methods 
employ reactor chamber preSSures of at least about 450 torr, 
typically with an OZone oxidant and a tetraethylorthosilicate 
(TEOS) Silicon Source material, in order to provide gap 
filling characteristics. When formed employing spin-on 
materials, the blanket gap filling Silicon oxide layer 20 may 
be formed of Silicate precursor Spin-on materials or organo 
Siloxane precursor Spin-on materials. 

0038. Within the first preferred embodiment of the 
present invention as illustrated within the Schematic croSS 
sectional diagram of FIG. 1, none of the layers within the 
blanket tri-layer silicon oxide stack layer 17 is formed of a 
Silicon and nitrogen containing dielectric material, and in 
particular a Silicon nitride or a Silicon oxynitride dielectric 
material. 

0039 Finally, as is also illustrated within the schematic 
croSS-Sectional diagram of FIG. 1, and as an unfortunate 
consequence as a Spacing between the pair of patterned 
conductor Stack layerS 11a and 11b is generally reduced to 
less than about 0.4 microns, there is shown a crack 24 which 
extends through the blanket capping Silicon oxide layer 22 
and into the blanket gap filling Silicon oxide layer 20. 

0040. It is towards the reduction and elimination of Such 
cracks that the present invention is directed. 
0041. In order to effectuate that result, the present inven 
tion provides for forming at least: (1) interposed between the 
blanket conformal silicon oxide liner layer 18 and the 
blanket gap filling Silicon oxide layer 20, (2) interposed 
between the blanket gap filling silicon oxide layer 20 and the 
blanket capping Silicon oxide layer 22, or (3) upon the 
blanket capping Silicon oxide layer 22, a StreSS reducing 
layer. Within the present invention, the StreSS reducing layer 
is formed of a Silicon and nitrogen containing dielectric 
material. Typically and preferably the Silicon and nitrogen 
containing dielectric material is Selected from the group 
consisting of Silicon nitride dielectric materials and Silicon 
Oxynitride dielectric materials. Similarly, typically and pref 
erably, the StreSS reducing layer is formed as a conformal 
layer (i.e., Single thickness layer) formed employing a 
chemical vapor deposition (CVD) method selected from the 
group including but not limited to, but more preferably 
consisting of, low pressure thermal chemical vapor deposi 
tion (LPCVD) methods and plasma enhanced chemical 
vapor deposition (PECVD) methods. Typically and prefer 
ably the StreSS reducing layer is formed to a thickness of 
from about 200 to about 1000 angstroms. 

0042. Thus, there is illustrated in FIG. 2 a schematic 
croSS-Sectional diagram of a microelectronic fabrication in 
accord with the first preferred embodiment of the present 
invention. The microelectronic fabrication whose Schematic 
cross-sectional diagram is illustrated in FIG. 2 derives 
directly from the microelectronic fabrication whose Sche 
matic croSS-Sectional diagram is illustrated in FIG. 1. 

0043 AS is illustrated within the microelectronic fabri 
cation whose Schematic cross-sectional diagram is illus 
trated in FIG. 2, there is formed at least one of: (1) a first 
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StreSS reducing layer 26a interposed between the blanket 
conformal Silicon oxide liner layer 18 and the blanket gap 
filling Silicon oxide layer 20, (2) a Second stress reducing 
layer 26b interposed between the blanket gap filling Silicon 
oxide layer 20 and the blanket capping Silicon oxide layer 
22, and (3) a third stress reducing layer 26c formed upon the 
blanket capping Silicon oxide layer 22. 
0044) In accord with the present invention, by employing 
at least one, or alternatively two or three, of the foregoing 
three StreSS reducing layers within the positions designated 
within the Schematic croSS-Sectional diagram of FIG. 2, 
there is reduced or eliminated crack formation within the 
microelectronic fabrication whose Schematic cross-sectional 
diagram is illustrated in FIG. 2, in comparison with the 
microelectronic fabrication whose Schematic cross-sectional 
diagram is illustrated in FIG. 1. 

0.045 AS is further understood by a person skilled in the 
art, the first StreSS reducing layer 26a or the third StreSS 
reducing layer 26c may be formed in-situ upon the corre 
sponding blanket conformal Silicon oxide liner layer 18 or 
the corresponding blanket capping Silicon oxide layer 22, 
within a continuous chemical vapor deposition (CVD) 
method, incident to initiating a nitrogen containing Source 
material flow rate, as an adjunct with or in the alternative of 
an oxidant Source material flow rate, further in conjunction 
with a Silicon Source material flow rate. The nitrogen con 
taining Source material may be Selected from the group 
consisting of nitrogen and ammonia. 

Second Preferred Embodiment 

0046 Referring now to FIG. 3 and FIG. 4, there is 
shown a pair of Schematic cross-sectional diagrams directed 
towards a Second preferred embodiment of the present 
invention. 

0047 Shown within the schematic cross-sectional dia 
gram of FIG. 3, in a first instance, is a microelectronic 
fabrication analogous or equivalent to the microelectronic 
fabrication whose Schematic cross-sectional diagram is 
illustrated in FIG. 1 and FIG. 2 with respect to the substrate 
10 having formed thereupon the pair of patterned conductor 
stack layers 11a and 11b. However, within the second 
preferred embodiment of the present invention, rather than 
having formed upon the Substrate 10 and the pair of pat 
terned metal stack layers 11a and 11b the tri-layer dielectric 
Stack layer 17 comprising the blanket conformal Silicon 
oxide liner layer 18, having formed thereupon the blanket 
gap filling Silicon oxide layer 20 in turn having formed 
thereupon the blanket capping Silicon oxide layer 22 as 
illustrated within the Schematic cross-sectional diagram of 
FIG. 1, there is instead formed a single blanketsilicon oxide 
dielectric layer 28 as illustrated within the schematic cross 
sectional diagram of FIG. 3. Within the second preferred 
embodiment of the present invention, the Single blanket 
Silicon oxide dielectric layer is a blanket passivation Silicon 
oxide layer 28 formed employing a high density plasma 
chemical vapor deposition (HDP-CVD) method. As is 
understood by a perSon Skilled in the art, and in accord with 
the Schematic cross-sectional diagram of FIG. 3 in com 
parison with the Schematic croSS-Sectional diagram of FIG. 
1, the blanket passivation silicon oxide layer 28 is formed 
with gap filling characteristics rather than conformal (i.e., 
Single thickness layer) characteristics. 
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0048 AS is understood by a person skilled in the art, a 
high density plasma chemical vapor deposition (HDP-CVD) 
method is a plasma enhanced chemical vapor deposition 
(PECVD) method which is further enhanced with a bias 
Sputtering. Such methods are disclosed in greater detail 
within Ravi et al., in U.S. Pat. No. 5,976,993, as cited within 
the Description of the Related Art, all of which related art is 
incorporated herein fully by reference. In accord with the 
Description of the Related Art, and as is further understood 
by a person skilled in the art, Such high density plasma 
chemical vapor deposition (HDP-CVD) methods provide 
particularly dense Silicon oxide or low k dielectric layers, 
but, as illustrated within the Schematic croSS-Sectional dia 
gram of FIG. 3, they similarly also suffer from cracking, as 
illustrated by the crack 30 within blanket passivation silicon 
oxide layer 28 within the Schematic croSS-Sectional diagram 
of FIG. 3. 

0049. Thus, within the context of the schematic cross 
sectional diagram of FIG. 3, the second preferred embodi 
ment of the present invention also provides a method for 
reducing or eliminating crack formation within a Silicon 
oxide dielectric layer within a microelectronic fabrication. 
However, although the nature and location of the crack 30 
are analogous with the nature and location of the crack 24 
within the first preferred embodiment of the present inven 
tion, the physical Structure of the Silicon oxide layer is 
different insofar as the Silicon oxide layer is formed employ 
ing a different method. 
0050 Analogously with the first preferred embodiment 
of the present invention, the second preferred embodiment 
of the present invention also employs for reducing or 
eliminating cracks within a Silicon oxide dielectric layer a 
StreSS reducing layer of composition and thickneSS analo 
gous or equivalent to the composition and thicknesses of the 
stress reducing layers 26a, 26b and 26c as illustrated within 
the schematic cross-sectional diagram of FIG. 2. However, 
within the second preferred embodiment of the present 
invention as is illustrated within the context of the Schematic 
croSS-Sectional diagram of FIG. 4, a StreSS reducing layer 
26d is formed upon the high density plasma chemical vapor 
deposition (HDP-CVD) deposited blanket passivation sili 
con oxide or low k layer 28. 
0051 AS is further understood by a person skilled in the 
art, the blanket StreSS reducing layer 26d as illustrated within 
the schematic cross-sectional diagram of FIG. 4 may be 
formed in-situ upon the blanket passivation dielectric layer 
28 while employing chemical vapor deposition methods 
including but not limited to low pressure thermal chemical 
vapor deposition (LPCVD) methods, plasma enhanced 
chemical vapor deposition (PECVD) methods and high 
density plasma chemical vapor deposition (HDP-CVD) 
methods, by appropriate introduction of a nitrogen Source 
material flow. 

0052 AS is understood by a person skilled in the art, the 
preferred embodiments of the present invention are illustra 
tive of the present invention rather than limiting of the 
present invention. Revisions and modifications may be made 
to methods, materials, Structures and dimensions through 
which is provided a microelectronic fabrication in accord 
with the preferred embodiments of the present invention, 
while Still providing a method for fabricating a microelec 
tronic fabrication in accord with the present invention, 
further in accord with the accompanying claims. 



US 2003/0054670 A1 

What is claimed is: 
1. A method for fabricating a microelectronic fabrication 

comprising: 
providing a Substrate; 
forming upon the Substrate a pair of horizontally spaced 

topographic features, 
forming upon exposed portions of the Substrate and the 

pair of horizontally spaced topographic features a con 
formal Silicon oxide liner layer formed employing a 
chemical vapor deposition method Selected from the 
group consisting of low pressure thermal chemical 
Vapor deposition methods and plasma enhanced chemi 
cal vapor deposition methods, 

forming over the conformal Silicon oxide liner layer a gap 
filling Silicon oxide layer formed employing a method 
Selected from the group consisting of Sub-atmospheric 
chemical vapor deposition methods, atmospheric pres 
Sure chemical vapor deposition methods and Spin-on 
methods, 

forming over the gap filling Silicon oxide layer a capping 
Silicon oxide layer formed employing a chemical vapor 
deposition method Selected from the group consisting 
of low pressure thermal chemical vapor deposition 
methods and plasma enhanced chemical vapor deposi 
tion methods, and 

forming at least either: 
(1) interposed between the conformal silicon oxide 

liner layer and the gap filling Silicon oxide layer; 
(2) interposed between the gap filling silicon oxide 

layer and the capping Silicon oxide layer, and 
(3) upon the capping Silicon oxide layer, at least one 

StreSS reducing layer, wherein the at least one StreSS 
reducing layer is formed of a Silicon and nitrogen 
containing dielectric material. 

2. The method of claim 1 wherein the Substrate is 
employed within a microelectronic fabrication 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 fabrica 
tions. 

3. The method of claim 1 wherein the pair of horizontally 
Spaced topographic features is Selected from the group 
consisting of conductor Structures, Semiconductor Structures 
and dielectric structures. 
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4. The method of claim 1 wherein the silicon and nitrogen 
containing dielectric material is Selected from the group 
consisting of Silicon nitride dielectric materials and Silicon 
Oxynitride dielectric materials. 

5. The method of claim 1 wherein the at least one stress 
reducing layer is formed employing a method Selected from 
the group consisting of low pressure thermal chemical vapor 
deposition (LPCVD) methods and plasma enhanced chemi 
cal vapor deposition (PECVD) methods. 

6. The method of claim 1 wherein the at least one stress 
reducing layer is formed to a thickness of from about 200 to 
about 1000 angstroms. 

7. A method for fabricating a microelectronic fabrication 
comprising: 

providing a Substrate; 
forming upon the Substrate a pair of horizontally spaced 

topographic features, 
forming upon eXposed portions of the Substrate and the 

pair of horizontally Spaced topographic features a sili 
con oxide passivation layer formed employing a high 
density plasma chemical vapor deposition method; and 

forming upon the Silicon oxide passivation layer a StreSS 
reducing layer formed of a Silicon and nitrogen con 
taining dielectric material. 

8. The method of claim 7 wherein the Substrate is 
employed within a microelectronic fabrication 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 fabrica 
tions. 

9. The method of claim 7 wherein the pair of horizontally 
Spaced topographic features is Selected from the group 
consisting of conductor Structures, Semiconductor Structures 
and dielectric structures. 

10. The method of claim 7 wherein the silicon and 
nitrogen containing dielectric material is Selected from the 
group consisting of Silicon nitride dielectric materials and 
Silicon oxynitride dielectric materials. 

11. The method of claim 7 wherein the at least one stress 
reducing layer is formed employing a method Selected from 
the group consisting of low pressure thermal chemical vapor 
deposition (LPCVD) methods and plasma enhanced chemi 
cal vapor deposition (PECVD) methods. 

12. The method of claim 7 wherein the at least one stress 
reducing layer is formed to a thickness of from about 200 to 
about 1000 angstroms. 

k k k k k 


