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METHOD FOR IMPROVING THICKNESS 
UNIFORMITY OF DEPOSITED OZONE-TEOS 

SILICATE GLASS LAYERS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of application 
Ser. No. 09/548,491, ?led Apr. 13, 2000, pending, Which is 
a continuation of application Ser. No. 09/222,565, ?led Dec. 
29, 1998, now US. Pat. No. 6,107,214, issued Aug. 22, 
2000, Which is a continuation of application Ser. No. 08/841, 
908, ?led Apr. 17, 1997, pending. 

[0002] 1. Field of the Invention 

[0003] This invention relates to processes for depositing 
compounds by means of chemical vapor deposition and, 
more particularly, to processes for depositing silicon dioxide 
layers using oZone and tetraethylorthosilane as precursor 
compounds. 
[0004] 2. State of the Art 

[0005] Doped and undoped silicon dioxides, Which are 
commonly referred to as silicate glasses, are Widely used as 
dielectrics in integrated circuits. Although silicon dioxide 
possesses a tetrahedral matrix Which Will impart a crystalline 
structure to the material under proper heating and cooling 
conditions, the silicon dioxides used as dielectrics in inte 
grated circuits are typically amorphous materials. This 
application uses the term “silicate glass” to refer to silicon 
dioxides deposited via chemical vapor deposition (CVD), as 
the term encompasses materials containing not just silicon 
dioxide, but dopants and other impurities as Well. 

[0006] Chemical vapor deposition of silicate glasses has 
become of paramount importance in the manufacture of 
contemporary integrated circuits. For example, silicate glass 
doped With both boron and phosphorous is Widely used as an 
interlevel dielectric and as a getter material for mobile 
sodium ions. 

[0007] Chemical vapor deposition (CVD) of silicate 
glasses by the semiconductor industry is most commonly 
accomplished by reacting tetraethylorthosilane (TEOS), 
silane or disilane With an oxidiZer. Silane is typically reacted 
With diatomic oxygen (O2) or nitrous oxide (N20) at a 
temperature of about 400° C. TEOS, on the other hand, is 
generally reacted With either O2 or oZone (O3). If a loW 
reaction temperature is desirable, the use of oZone permits a 
reduction in the reaction temperature to about half that 
required for O2. For the sake of brevity, glass layers depos 
ited from the reaction of O3 and TEOS shall be termed 
“oZone TEOS glasses”. The reaction temperature may also 
be reduced for the TEOS-O2 reaction by striking a plasma in 
the deposition chamber. Glasses deposited via this plasma 
enhanced chemical vapor deposition (PECVD) method shall 
be referred to hereinafter as PECVD-TEOS silicate glasses. 
The plasma generates highly reactive oxygen radicals Which 
can react With the TEOS molecules and provide rapid 
deposition rates at much reduced temperatures. 

[0008] Silane is used for the deposition of silicate glasses 
When substrate topography is minimal, as the deposited 
layers are characteriZed by poor conformality and poor step 
coverage. Silicate glasses deposited from the reaction of 
TEOS With O2 or O3 are being used With increasing fre 
quency as interlevel dielectrics because the deposited layers 
demonstrate remarkable conformality that permits the ?lling 
of gaps as narroW as 0.25 pm. Unfortunately, the deposition 
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rate of silicate glass formed by the reaction of TEOS and O3 
is highly surface dependent. A particularly acute problem 
arises When the deposition is performed on a surface having 
topographical features With non-uniform surface character 
istics. For example, the deposition rate is very sloW on 
PECVD-TEOS glass layers, considerably faster on silicon 
and on aluminum alloys, and faster still on titanium nitride, 
Which is frequently used as an anti-re?ective coating for 
laser re?oW of aluminum alloy layers. A correlation seems 
to exist betWeen the quality and relative deposition rate of 
oZone-TEOS glass layers. For example, oZone TEOS glass 
layers that are deposited on PECVD-TEOS glass layers have 
rough, porous surfaces and possess high etch rates. 

[0009] In US. Pat. No. 5,271,972 to K. KWok et al., it is 
suggested that the surface sensitivity of oZone-TEOS glass 
layers deposited on PECVD-TEOS glass layers may be 
related to the presence of a hydrophilic surface on the 
PECVD-TEOS glass layers. A hydrophilic surface on the 
PECVD-TEOS glass layer may be attributable to embedded 
elemental carbon particles Which are formed as the TEOS 
precursor gas is attached by oxygen radicals generated by 
the plasma. As elemental carbon particles are characteristi 
cally hydrophilic, they repel TEOS molecules, Which are 
characteristically hydrophobic, and interfere With their 
absorption on the surface of the deposited layer. Thus, the 
poor absorption rate of TEOS molecules on the surface of 
PECVD-TEOS glass results in sloWly deposited, poor-qual 
ity ?lms. Experimental evidence indicates that deposition 
rates are loW for hydrophilic surfaces and high for hydro 
phobic surfaces. For example, titanium nitride, being highly 
hydrophobic, readily absorbs TEOS molecules on its sur 
face, Which accelerates the deposition reaction. 

[0010] Given the surface-dependent variation in deposi 
tion rates, it is not uncommon for oZone-TEOS glass layers 
to build up rapidly around aluminum conductor lines and 
much more sloWly on PECVD glass layers on Which the 
conductor lines are fabricated, thereby forming cavities of 
tear-drop cross section betWeen adjacent conductor lines. 
FIG. 1 is a cross-sectional vieW Which depicts the undesir 
able result obtained by conventionally depositing an oZone 
TEOS layer 11 over aluminum conductor lines 12 Which 
overlie an underlying PECVD-TEOS glass layer 113. Prior 
to patterning, the aluminum conductor lines 12 Were covered 
With a titanium nitride layer Which served as an anti 
re?ective coating during a laser re?oW operation. Atitanium 
nitride layer remnant 14 is present on the upper surface of 
each aluminum conductor line 12. A cavity 15 having a 
teardrop-shaped cross section has formed betWeen each pair 
of aluminum conductor lines 12. Cavities in an interlevel 
dielectric layer are problematic primarily because they can 
trap moisture When the deposited glass layer is subjected to 
a planariZing chemical mechanical polishing step during a 
subsequent fabrication step. The moisture, if not completely 
removed prior to the deposition of subsequent layers, can 
corrode metal conductor lines during normal use and opera 
tion of the part, or it may cause an encapsulated integrated 
circuit device to rupture if the steam generated as the device 
heats up is unable to escape the package. 

[0011] In US. Pat. No. 5 ,271,972, a technique is disclosed 
for improving the ?lm quality of oZone-TEOS glass layers 
deposited on PECVD-TEOS glass layers. The method 
involves depositing the underlying PECVD-TEOS layer 
using high pressure and a high oZone-to-TEOS ?oW rate. For 
the last several seconds of the plasma-enhanced deposition 
process, a stepWise reduction in reactor poWer is carried out. 
It is claimed that this technique produces an interstitial 
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silicon dioxide layer at the surface of the PECVD-TEOS 
layer Which greatly reduces the surface sensitivity of sub 
sequently deposited oZone-TEOS oxide layers. 

SUMMARY OF THE INVENTION 

[0012] This invention provides an alternative method for 
depositing highly conformal silicate glass layers via chemi 
cal vapor deposition through the reaction of TEOS and O3 
and for minimizing surface effects of different materials on 
the deposition process. 

[0013] The entire method, Which can be performed in a 
single cluster tool or even in a single chamber, begins by 
placing an in-process integrated circuit having multiple 
surface constituents in a plasma-enhanced chemical vapor 
deposition chamber. A “clean” silicate glass base layer that 
is substantially free of carbon particle impurities on an upper 
surface thereof is then formed on the Wafer surface in one of 
tWo Ways. 

[0014] The ?rst Way of forming the clean base layer 
employs plasma-enhanced chemical vapor deposition using 
TEOS and diatomic oxygen gases as precursors to ?rst 
deposit a “dirty” silicate glass base layer having carbon 
particle impurities imbedded on the upper surface. Glass 
layers deposited via PECVD by the reaction of TEOS and 
O2 tend to have elemental carbon particles embedded therein. 
As these particles may impart hydrophilic surface charac 
teristics to the deposited glass layer Which may interfere 
With the subsequent deposition of dense, high-quality oZone 
TEOS glass layers, the base glass layer is subjected to a 
plasma treatment Which involves ?oWing a mixture of an 
oxygen-containing diamagnetic oxidant, such as oZone or 
hydrogen peroxide or a combination of both, and diatomic 
oxygen gas into the chamber and striking an RF plasma at 
a poWer of 50-350 Watts for a period of from 30-300 
seconds. It is hypothesiZed that the plasma treatment burns 
off the carbon particle impurities that are present on the 
surface of the dirty silicate glass base layer, thereby reducing 
the hydrophilic surface characteristics. The plasma treat 
ment also creates a high degree of surface uniformity on the 
PECVD-deposited O2-TEOS glass layer. 
[0015] The second Way of forming the base layer involves 
?oWing hydrogen peroxide vapor and at least one gaseous 
compound selected from the group consisting of silane and 
disilane into the deposition chamber. As an optional step, the 
clean base layer formed via this second method may be 
subjected to a plasma treatment identical to that performed 
on the dirty PECVD-deposited O2-TEOS glass layer. This 
optional plasma treatment step is performed merely to 
improve surface uniformity, not reduce hydrophilic surface 
characteristics. 

[0016] FolloWing the formation of the clean base layer, a 
?nal glass layer is deposited over the PECVD-deposited 
glass layer using chemical vapor deposition and TEOS and 
oZone as precursor compounds. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0017] FIG. 1 is a cross-sectional vieW of a portion of an 
in-process integrated circuit Which has been subjected to a 
conventional blanket deposition of oZone-TEOS silicate 
glass; 
[0018] FIG. 2 is a cross-sectional vieW of a portion of an 
in-process integrated circuit identical to that of FIG. 1 
folloWing deposition of a base glass layer; 
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[0019] FIG. 3 is a cross-sectional vieW of the in-process 
circuit portion of FIG. 2 folloWing plasma treatment; 

[0020] FIG. 4 is a cross-sectional vieW of the in-process 
circuit portion of FIG. 3 folloWing the deposition of a ?nal 
oZone-TEOS glass layer; and 

[0021] FIG. 5 is a How chart summariZing the various 
steps of the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0022] This invention is embodied in a process for depos 
iting highly conformal silicate glass layers via chemical 
vapor deposition through the reaction of tetraethy 
lorthosilane (TEOS) and O3. The entire process, Which can 
be performed in a single cluster tool or even in a single 
chamber, begins by placing an in-process semiconductor 
Wafer in a plasma-enhanced chemical vapor deposition 
chamber. In a typical case, hundreds of integrated circuits 
are undergoing simultaneous fabrication on the Wafer, and 
each integrated circuit has topography With multiple surface 
constituents. FIG. 2 is a cross-sectional vieW Which depicts 
a small portion of an integrated circuit identical to that of 
FIG. 1. Aplurality of parallel aluminum conductor lines 12 
overlies a silicon dioxide layer 13. Each aluminum conduc 
tor line 12 is covered With a titanium nitride layer 14 Which 
served as an anti-re?ective coating during a laser re?oW 
operation Which preceded masking and etching steps Which 
formed the conductor lines. Each of the different materials 
has different surface characteristics Which affect the rate of 
deposition for oZone-TEOS glass layers. 

[0023] In order to eliminate surface characteristics, a 
“clean” silicate glass base layer is formed Which completely 
covers all existing topography. The base layer must be clean 
in the sense that its upper surface is free of hydrophilic 
carbon particle impurities Which Would interfere With the 
deposition of an oZone-TEOS ?nal glass layer. The clean 
base layer may be formed in one of tWo Ways. 

[0024] Referring noW to FIG. 2, the ?rst Way involves 
depositing a “dirty” base silicate glass layer 21 on all 
constituent surfaces via plasma-enhanced chemical vapor 
deposition (PECVD). The PECVD deposition of the base 
silicate glass layer 21 is performed in a deposition chamber 
in Which a plasma is ignited formed from a mixture of 
TEOS, oxygen and an inert carrier gas such as helium or 
argon Which transports TEOS molecules to the chamber. 

[0025] Deposition of the PECVD base silicate glass layer 
21 is effected Within a plasma deposition chamber at a 
pressure Within a range of about 1-50 tort (preferably Within 
a range of about 1-10 tort), an oxygen ?oW rate of about 
100-1000 sccm, a carrier gas ?oW rate of about 100-1500 
sccm, and With an RF poWer density of about 0.7 Watts/cm2 
to about 3.0 Watt/cm2. The deposition temperature is main 
tained Within a range of about 300 to 500° C., With a 
preferred temperature of about 375° C. This process is 
described in greater detail in US. Pat. No. 4,872,947, Which 
issued to Chang et al., and is assigned to Applied Materials, 
Inc. This patent is incorporated herein by reference. 

[0026] A suitable CVD/PECVD reactor in Which the 
present process can be carried out in its entirety is also 
described in US. Pat. No. 4,872,947. Silicate glass layers 
can be deposited using standard high frequency RF poWer or 
a mixed frequency RF poWer. 

[0027] The base silicate glass layer 21 is deposited to an 
average thickness Within a range of about 100 to 1000 A. 
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The optimum thickness is deemed to be approximately 500 
A. Although the deposition rate of plasma-enhanced chemi 
cal-vapor-deposited oxide from TEOS and O2 is more even 
on different surfaces than it is for ozone-TEOS oxide, it is 
essential that all surfaces are completely covered. 

[0028] An untreated TEOS silicate glass layer deposited 
via a plasma-enhanced CVD process tends to have embed 
ded elemental carbon particles Which are formed as the 
TEOS precursor gas is attacked by oxygen radicals gener 
ated by the plasma. These carbon particles apparently impart 
hydrophilic surface characteristics to an untreated base 
silicate glass layer 21 Which are most likely responsible for 
the uneven deposition rates observed during subsequent 
depositions of dense, high-quality PECVD ozone-TEOS 
glass layers. In order to reduce or eliminate such interfering 
surface characteristics, the dirty base silicate glass layer 21 
is subjected to a plasma treatment Which involves ?owing a 
mixture of an oxygen-containing diamagnetic oxidant gas, 
such as oZone (O3) or hydrogen peroxide (H202) or a 
combination of both, and diatomic oxygen (O2) gas into the 
chamber and striking an RF plasma. A mixture of 4 to 15 
percent O3 or H2O2 in 02 is admitted to the chamber at a 
How rate of about 2,400 standard cc/min. The plasma is 
sustained at a poWer density setting of 0.25 Watt/cm2 to 
about 3.0 Watt/cm2 for a period of from 30-360 seconds. In 
order to prevent etching of the deposited base silicate glass 
layer 21 and uncovering of additional impurity sites, a 
remote-source plasma generator is preferred over a parallel 
plate reactor. The plasma treatment is represented by FIG. 
3, Which depicts a plasma cloud 31 Which completely 
engulfs the in-process integrated circuit portion of FIG. 2, 
thereby exposing all surfaces of the base silicate glass layer 
21 to the oxygen plasma. It is hypothesiZed that the plasma 
treatment burns off impurities, such as the carbon particles, 
Which are present in the PECVD-deposited base silicate 
glass layer 21, thereby reducing or eliminating the hydro 
philic surface characteristics. The plasma treatment creates 
a high degree of surface uniformity on the PECVD-depos 
ited base silicate glass layer 21. 

[0029] Referring once again to FIG. 2, Which may also be 
used to represent the second method of forming a clean base 
silicate glass layer 21 involves a non-plasma-enhanced 
chemical vapor deposition effected by ?oWing hydrogen 
peroxide vapor and at least one gaseous compound selected 
from the group consisting of silane and disilane into the 
deposition chamber. A clean silicate glass base layer having 
no imbedded carbon particle impurities is deposited. The 
reaction of hydrogen peroxide vapor With either silane or 
disilane is performed Within a temperature range of about 0° 
C. to 40° C., at a chamber pressure of less than about 10 torr, 
and at a How rate maintained for silane or disilane Within a 
range of about 10 sccm to 1,000 sccm. The hydrogen 
peroxide is introduced into the deposition chamber in com 
bination With at least one carrier gas selected from the group 
consisting of nitrogen and the noble gases. The hydrogen 
peroxide is picked up by the carrier gas in a bubbler 
apparatus, and the How rate of the carrier gas (With the 
hydrogen peroxide) into the deposition chamber is main 
tained Within a range of about 50 sccm to 1,000 sccm. In 
addition, the hydrogen peroxide may be introduced into the 
deposition chamber via liquid injection using a liquid-?oW 
controller in combination With a vaporiZer. 

[0030] As an optional step, the clean base layer formed via 
this second method may be subjected to a plasma treatment 
identical to that performed on the dirty PECVD-deposited 
OZ-TEOS glass layer. This optional plasma treatment step is 
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performed merely to improve surface uniformity, not reduce 
hydrophilic surface characteristics. 

[0031] Referring noW to FIG. 4, an ozone-TEOS silicate 
glass layer 41 is deposited on top of the clean silicate glass 
base layer 42. As the processes required for the formation of 
the silicate glass base layer, the plasma treatment step, and 
the ozone-TEOS deposition step share certain parameters in 
common, the same chamber can be used for all process 
steps. For the plasma treatment step, the TEOS How and the 
concomitant carrier gas How are terminated, plasma genera 
tion continues, and oZone is added to the still ?oWing 02 gas. 
For the ozone-TEOS deposition step, the TEOS How is 
resumed and the O2 and O3 ratios are adjusted as necessary. 
The ozone-TEOS deposition step is accomplished by ?oW 
ing TEOS, oxygen and oZone gases into the deposition 
chamber, Which is maintained at a pressure greater than 10 
torr, and, preferably, Within a range of about 500 to 760 torr. 
Substrate temperatures are maintained Within a range of 
about 300-600° C., and preferably at a temperature of about 
400° C. A dense, highly conformal ozone-TEOS silicate 
glass layer 41 is deposited that rapidly ?lls in the remaining 
gaps betWeen the conductor lines 12. The ozone-TEOS 
silicate glass layer 41 demonstrates a high degree of con 
formality upon deposition. Cavities present in ozone-TEOS 
silicate glass layers deposited using conventional deposition 
methods are eliminated. 

[0032] The present process is highly advantageous 
because deposition of the PECVD base silicate glass layer 
21, plasma treatment of the base silicate glass layer 21, and 
deposition of the ozone-TEOS silicate glass layer 41 can be 
performed in sequence, in the same reaction chamber, 
requiring a minimum of changes in the reactor, and Without 
having to remove the substrate from the reaction chamber 
betWeen the various steps. LikeWise, if the base silicate glass 
layer is deposited using hydrogen peroxide and silane or 
disilane as precursors, all steps may be performed Within the 
same reaction chamber Without having to remove the sub 
strate from the chamber betWeen the various steps. 

[0033] FIG. 5 summariZes the various options of the 
process Which is the subject of this disclosure. The ?rst 
major step, providing a “clean” silicate glass base layer 51, 
can be performed in tWo basic Ways: the dirty deposition and 
cleaning route 52 using TEOS and 02 as precursor gases for 
a PECVD deposition step 53 folloWed by a cleaning plasma 
treatment step 54 involving 02 and H202 and/or 03, or the 
CVD route 55 using silane or disilane and H202 as precursor 
gases in a CVD deposition step 56 and, optionally, the 
plasma surface treatment of step 54. The ?nal step 57 is 
CVD deposition of a ?nal glass layer using TEOS and O3 as 
precursor gases. 

[0034] Various changes to the gas mixtures, temperature 
and pressure of the reactions are contemplated and are meant 
to be included herein. Although the ozone-TEOS glass 
deposition process is described in terms of only a single 
embodiment, it Will be obvious to those having ordinary skill 
in the art of semiconductor integrated circuit fabrication that 
changes and modi?cations may be made thereto Without 
departing from the scope and the spirit of the invention as 
hereinafter claimed. 

What is claimed is: 

1. A method of depositing silicate glass on a substrate 
comprising: placing a substrate Within a plasma-enhanced 
chemical vapor deposition chamber; 
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providing a ?rst gaseous mixture comprising TEOS, oxy 
gen, and at least one inert carrier gas to form a ?rst 
gaseous atmosphere in the plasma-enhanced chemical 
vapor deposition chamber; 

generating a plasma surrounding the substrate in the 
plasma-enhanced chemical vapor deposition chamber 
in the ?rst gaseous mixture comprising TEOS, oxygen, 
and at least one inert carrier gas; 

depositing a silicate glass base layer on the substrate, said 
silicate glass base layer having carbonaceous impuri 
ties, at least some of said carbonaceous impurities 
being exposed on an upper surface of said silicate glass 
base layer; 

providing a second gaseous mixture comprising oxygen 
and hydrogen peroxide to form a second gaseous 
atmosphere in the plasma-enhanced chemical vapor 
deposition chamber; 

igniting a plasma in the second gaseous atmosphere in the 
plasma-enhanced chemical vapor deposition chamber; 

contacting at least the upper surface of said silicate glass 
base layer With at least a portion of the plasma in the 
second gaseous atmosphere in the plasma-enhanced 
chemical vapor deposition chamber comprising oxygen 
and hydrogen peroxide to convert a portion of the 
carbonaceous impurities on the upper surface of said 
silicate glass base layer to a gas; 

preventing the carbonaceous impurities converted to the 
gas from contacting said silicate glass base layer by 
removing the carbonaceous impurities from the 
plasma-enhanced chemical vapor deposition chamber; 

depositing a ?nal glass layer on said upper surface of said 
silicate glass base layer by ?oWing a third gaseous 
atmosphere comprising TEOS and oZone into the 
plasma-enhanced chemical vapor deposition chamber. 

2. The method of claim 1, Wherein said second gaseous 
atmosphere is removed from the plasma-enhanced chemical 
vapor deposition chamber prior to the deposition of the ?nal 
glass layer. 

3. The method of claim 1, Wherein a thickness of said 
silicate glasso base layer is Within a range of about 100 to 
about 1000 A. 

4. The method of claim 1, Wherein contacting said silicate 
glass base layer is performed With a plasma generated With 
a poWer density setting of about 0.7 to about 3.0 Watts/cm2. 

5. The method of claim 1, Wherein contacting said silicate 
glass base layer to the plasma lasts for a period of about 30 
to about 360 seconds. 

6. The method of claim 1, Wherein said ?nal glass layer 
is deposited at a temperature Within a range of about 300 to 
about 600° C. 

7. The method of claim 1, Wherein said ?nal glass layer 
is deposited at pressures Within a range of about 10 to about 
760 torr. 

8. The method of claim 1, Wherein said substrate com 
prises at least a portion of a semiconductor Wafer having 
incomplete integrated circuits constructed thereon. 

9. The method of claim 1, Wherein the depositing the 
silicate glass base layer, the contacting the silicate glass base 
layer to the plasma, and the depositing the ?nal glass layer 
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are all performed in a chemical vapor deposition chamber 
equipped having a plasma generator. 

10. A method of depositing silicate glass on a Wafer 
substrate comprising: placing a Wafer substrate Within a 
chemical vapor deposition chamber; 

providing a ?rst gaseous mixture comprising TEOS, oxy 
gen, and at least one inert gas to form a ?rst gaseous 
atmosphere for the chemical vapor deposition chamber; 

generating a plasma using the ?rst gaseous mixture to 
surround the substrate in the chemical vapor deposition 
chamber; 

depositing a silicate glass base layer having an upper 
surface on the Wafer substrate, said silicate glass base 
layer having exposed carbonaceous impurities at least 
on the upper surface thereof; 

providing a second gaseous mixture comprising oxygen 
and hydrogen peroxide to form a second gaseous 
atmosphere; 

igniting a plasma in the second gaseous atmosphere; 

subjecting said silicate glass base layer to at least a portion 
of the plasma ignited in the second gaseous atmosphere 
containing the mixture of oxygen and hydrogen perox 
ide to convert at least a portion of the exposed carbon 
aceous impurities to a gas; 

removing at least a portion of the carbonaceous impurities 
converted to the gas from contact With said silicate 
glass base layer; 

depositing a ?nal glass layer on said upper surface of said 
silicate glass base layer by ?oWing a third gaseous 
atmosphere comprising TEOS gas and oZone gas into 
the chemical vapor deposition chamber. 

11. The method of claim 10, Wherein said second gaseous 
atmosphere is removed from the chemical vapor deposition 
chamber prior to the deposition of the ?nal glass layer. 

12. The method of claim 10, Wherein a thickness of said 
silicate glassobase layer is Within a range of about 100 A to 
about 1000 A. 

13. The method of claim 10, Wherein the subjecting said 
silicate glass base layer comprises generating a plasma at 
poWer density setting of about 0.7 to about 3.0 Watts/cm2. 

14. The method of claim 10, Wherein the subjecting said 
silicate glass base layer to the plasma lasts for a period of 
about 30 to about 360 seconds. 

15. The method of claim 10, Wherein said ?nal glass layer 
is deposited at a temperature Within a range of about 300 to 
about 600° C. 

16. The method of claim 10, Wherein said ?nal glass layer 
is deposited at pressures Within a range of about 10 to about 
760 torr. 

17. The method of claim 10, Wherein said Wafer substrate 
comprises at least a portion of a semiconductor Wafer having 
incomplete integrated circuits constructed thereon. 

18. The method of claim 10, Wherein the depositing the 
silicate glass base layer, the subjecting the silicate glass base 
layer to at least a portion of the plasma, and the depositing 
the ?nal glass layer are all performed in a chemical vapor 
deposition chamber equipped With a plasma generator. 

* * * * * 


