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ABSTRACT 

Disclosed is a method of protecting a semiconductor shalloW 
trench isolation (STI) oxide from etching, the method com 
prising loWering, if necessary, the upper surface of said STI 
oxide to a level beloW that of adjacent silicon active areas, 
depositing a nitride liner upon said STI oxide and adjacent 
silicon active areas in a manner effective in de?ning a 
depression above said STI oxide, ?lling said depression With 
a protective ?lm, and removing said nitride layer from said 
adjacent active areas. 
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STRUCTURE AND METHOD TO PRESERVE STI 
DURING ETCHING 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to the manufacture of semi 
conductor devices, particularly to a method and of protect 
ing a single trench isolation oxide from etching during 
epitaxial precleaning and the semiconductor structure 
formed thereby. 

[0003] 2. Discussion of the Related Art 

[0004] The etching of shalloW trench isolation (STI) 
oxides during selective epitaxial precleaning for raised 
source-drain applications presents a problem in thin silicon 
on-insulator (SOI) and other technologies. Cleaning the Si 
surface prior to epitaxial groWth is critical to the quality of 
the groWth of the epitaxial layer. This is important because 
the device performance is strongly dependent on the 
eptiaxial ?lm quality. Typically, the cleaning process 
involves the removal of surface contamination and also 
involves Si surface passivation by hydrogen termination to 
prevent contamination from adsorbing onto the surface prior 
to epitaxial groWth. Pre-silicide cleaning also has strict 
requirements. In order to create high quality silicide Without 
defects, it is necessary to clean and also to hydrogen 
passivate the Si surface. Standard cleaning and hydrogen 
passivation chemistries include hydro?uoric acid (HF), 
Which, in addition to cleaning Si, causes the unWanted 
etching of STI. In order to clean the Si surface adequately for 
epitaxial groWth or silicide formation, the STI is excessively 
etched. This is particularly problematic for thin Si SOI 
applications. The reason for this is that the STI thickness is 
directly proportional to the Si thickness and Will therefore be 
thin for thin Si SOI. During the pre-epitaxial groWth clean 
ing and or the pre-silicide cleaning, the entire STI may be 
etched. After the STI is gone, the Buried Oxide (BOX) layer 
begins to etch. The BOX is located directly under the active 
area and as the BOX etches aWay, it can undercut the active 
area. When the undercutting is excessive, the active area 
may peel aWay completely, thereby ruining the device. 

[0005] Conventional STI is created by ?rst forming a pad 
oxide layer on the Si substrate, then SiN is deposited and 
patterned by lithography and etching. The SiN is used as a 
hard mask to etch trenches in the Si, then a thin SiO2 liner 
is formed by thermal oxidation. Finally, the STI oxide is 
deposited and chemical mechanical polishing (CMP) used to 
remove silicon oxide from areas outside the shalloW trench. 
To avoid the possibility of excessive STI etching during 
pre-epitaxial or pre-silicide cleaning, one solution is to 
deposit a protective nitride liner inside the trench after the 
formation of the oxide liner but before the STI ?ll deposi 
tion. There are tWo main disadvantages to this method. The 
?rst problem is that the upper part of the nitride liner Will get 
etched during removal of the pad nitride layer, resulting in 
a divot adjacent to the active region. The divot is subse 
quently ?lled With polysilicon during gate polysilicon depo 
sition and the polysilicon in the divot can cause unWanted 
electrical connections betWeen adjacent gates and also create 
a so-called “Wraparound” gate. The Wraparound gate results 
in a loWering of the threshold voltage, Which causes pre 
mature activation of the transistors. The second problem is 
that a nitride layer cannot protect any STI oxide on top of it. 
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All of the STI oxide above it can be etched aWay, thereby 
compromising planarity. What is needed is a method of 
protecting the shalloW trench isolation (STI) during oxide 
etching processes. 

SUMMARY OF THE INVENTION 

[0006] Disclosed is a method of protecting a semiconduc 
tor shalloW trench isolation (STI) oxide from etching, the 
method comprising loWering, if necessary, the upper surface 
of said STI oxide to a level beloW that of adjacent silicon 
active areas, depositing a nitride liner upon said STI oxide 
and adjacent silicon active areas in a manner effective in 
de?ning a depression above said STI oxide, ?lling said 
depression With a protective ?lm, removing said nitride 
layer from said adjacent active areas. 

[0007] In another aspect of the invention said deposition 
of a nitride liner is effected With a chemical vapor deposi 
tion. 

[0008] In another aspect of the invention said chemical 
vapor deposition is one selected from a loW pressure chemi 
cal vapor deposition, a rapid thermal chemical vapor depo 
sition, a plasma-enhanced chemical vapor deposition, or a 
high-density plasma chemical vapor deposition. 

[0009] In another aspect of the invention said chemical 
vapor deposition further comprises reacting a silane deriva 
tive With ammonia. 

[0010] In another aspect of the invention said protective 
?lm is an organic polymer. 

[0011] In another aspect of the invention said organic 
polymer is a planariZing polymer. 

[0012] In another aspect of the invention said planariZing 
protective polymer is an anti-re?ective coating polymer. 

[0013] In another aspect of the invention said anti-re?ec 
tive coating polymer is one selected from mixtures of 
acrylates and methacrylates, mixtures of polyurea and 
polysulfone polymers, and copolymers of benZophenone 
and bisphenol-A. 

[0014] In another aspect of the invention said planariZing 
protective polymer is a photo-resist polymer. 

[0015] In another aspect of the invention, said photo-resist 
polymer is a novolak resin. 

[0016] In another aspect of the invention said protective 
?lm is a spin-on oxide. 

[0017] In another aspect of the invention said protective 
?lm is conformal and is planariZed by chemical mechanical 
polishing. 

[0018] In another aspect of the invention said ?lling of 
said depression With protective ?lm comprises depositing a 
layer of said protective ?lm over said nitride layer, recessing 
said protective ?lm such that said protective ?lm remains 
only in said depression. 

[0019] In another aspect of the invention said protective 
?lm is an organic polymer and said recessing is effected With 
a plasma etch. 

[0020] In another aspect of the invention said protective 
?lm is removed from said depression. 
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[0021] In another aspect of the invention, said protective 
?lm is removed from said depression With a reactive ion 
etch. 

[0022] Disclosed is a method of protecting a semiconduc 
tor shallow trench isolation (STI) oxide from etching, the 
method comprising loWering, if necessary, the upper surface 
of said STI oxide to a level beloW that of adjacent silicon 
active areas, executing a chemical vapor deposition to 
deposit a conformal nitride liner upon said STI oxide and 
adjacent silicon active areas in a manner effective in de?ning 
a depression above said STI oxide, covering said nitride 
liner With a protective ?lm comprising an organic polymer, 
recessing said protective ?lm With a plasma etch, such that 
said protective ?lm remains only in said depression, remov 
ing said nitride layer from said adjacent active areas With a 
reactive ion etch, removing said protective ?lm from said 
depression With a plasma etch. 

[0023] Disclosed is a semiconductor structure, comprising 
a plurality of active areas separated by one or more shalloW 
trench isolations Wherein only said shalloW trench isolations 
are covered by a protective layer of silicon nitride. 

[0024] Disclosed is a semiconductor structure comprising 
a plurality of active areas separated by one or more shalloW 
trench isolations, said active areas and shalloW trench iso 
lations covered by a layer of silicon nitride, Wherein said 
layer of silicon nitride comprises depressions over said 
shalloW trench isolations, a protective ?lm disposed in said 
depressions. 

[0025] Disclosed is a method of protecting a semiconduc 
tor shalloW trench isolation (STI) oxide from etching, the 
method comprising providing means for loWering, if neces 
sary, the upper surface of said STI oxide to a level beloW that 
of adjacent silicon active areas, providing means for depos 
iting a nitride liner upon said STI oxide and adjacent silicon 
active areas in a manner effective in de?ning a depression 
above said STI oxide, providing means for ?lling said 
depression With a protective ?lm, providing means for 
removing said nitride layer from said adjacent active areas. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 shoWs a typical starting STI structure. 

[0027] FIG. 2 shoWs the result of an oxide etching pro 
cess. 

[0028] FIG. 3 shoWs the result of a nitride deposition. 

[0029] FIG. 4 shoWs deposition of a protective planariZ 
ing ?lm. 

[0030] FIG. 5 shoWs the result of partially etching the 
protective planariZing ?lm. 

[0031] 
[0032] FIG. 7 shoWs the result of the removal of the 
planariZing ?lm. 

FIG. 6 shoWs the result of an etching operation. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0033] Referring to FIG. 1, there is shoWn in cross section 
a typical starting structure, namely a silicon Wafer 1 com 
prising, usually, a buried oxide layer (BOX) 2, though this 
layer could be any suitable semiconductor material (such as 
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plain silicon, for example), an active area 3 structure de?n 
ing one or more shalloW trenches ?lled With an insulating 
oxide 4, thereby isolating the active areas 3 on either side of 
the trenches from one another. 

[0034] Referring to FIG. 2, if the insulating oxide 4 is not 
already beloW the level of the adjacent active areas 3, then 
it is desirable to etch the STI oxide doWn to a level beloW 
them, as shoWn in the draWing. The purpose of this is to 
de?ne a depression over the STI oxide after deposition of a 
nitride liner. 

[0035] Any etching method that does not harm the adja 
cent active areas is suf?cient, such as an HF etch or a dry 
plasma process that is selective to polysilicon. Suitable 
gases for use in a dry etching plasma process for etching 
silicon oxides at a more rapid rate than polysilicon include 
CF4—O2 and CF4—H2 mixtures, Wherein the percentage of 
CF 4 in these mixtures is generally no greater than 80%, more 
preferably no greater than 60%, and most preferably about 
50% 110%. Substantially pure ?uorocarbon plasmas, such 
as CZF6 may also be utiliZed. 

[0036] Generally, the plasma etching process Will be car 
ried out in an etching chamber that may have either or both 
of plasma enhanced (PE) or reactive ion etch (RIE) capa 
bilities. PE-type etches Will generally be conducted at pres 
sures above 100 torr, While RIE etches Will generally be 
beloW that pressure. The etches may be performed in batch 
chambers, such as With barrel etchers, parallel electrode 
reactors, or hexode etchers. Larger Wafers, generally those 
not smaller than about 200 mm diameter may bene?t from 
single-Wafer etchers. 

[0037] Referring to FIG. 3, a silicon nitride liner 5 is then 
deposited over the Wafer. Optionally, an oxide layer (not 
shoWn) may be deposited or groWn over the Wafer and the 
nitride layer deposited thereon so as to protect the silicon 
surface of the active areas from the stress caused by the 
nitride layer. The deposition is preferably done in a manner 
effective in de?ning a depression over the STI oxides, hence 
the technique should be conformal to the topography of the 
loWered STI oxide. 

[0038] Typical methods for conformal deposition of the 
silicon nitride liner are chemical vapor deposition (CVD) 
techniques, such as loW pressure (LPCVD), rapid thermal 
(RTCVD), and plasma enhanced (PECVD) chemical vapor 
depositions. High density plasma deposition (HDP-CVD) 
techniques may also be used to perform this operation. 

[0039] LPCVD silicon nitride ?lms may generally be 
formed by reacting dichlorosilane (SiCl2H2) With ammonia 
(NH3) at temperatures of from about 700aC-800aC to form 
a Si3N4 ?lm and HCl and H2 gasses. LPCVD ?lms are 
desirable for their ?lm uniformity and relatively loW pro 
cessing costs. The rate of LPCVD deposition is correlated to 
the ratio of the concentration (i.e., partial pressure) of 
dichlorosilane With respect to that of ammonia. LPCVD 
depositions are typically carried out in a hot-Wall tube 
reactor at pressures of from about 0.25 to 2.0 torr. 

[0040] LPCVD reactions Will generally be carried out in a 
horiZontal tube LPCVD batch reactor, also knoWn as a 
“hot-Wall” tube reactor, Which are desirable for their good 
economy, throughput, uniformity, and ability to accommo 
date even large diameter Wafers. Such reactors comprise a 
tube, usually quartZ, equipped With vacuum producing and 
heating means, through Which the reactive gasses are passed. 
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If the con?guration is such that the reactive gasses are 
introduced at one end so as to How doWn the length of the 

tube, then it is generally desirable to provide temperature 
ramp means so as to establish a temperature gradient along 
the length of the tube. This is because the Wafers at the 
source of the gas How Will have the bene?t of a higher 
concentration of the reactive gasses and Will therefore 
display higher rates of silicon nitride deposition than those 
Wafers doWnstream. This can be compensated for by 
increasing the rate of reaction by increasing temperature 
doWnstream. Alternatively, the reactive gasses may be 
injected into the chamber through a plurality of openings 
substantially evenly distributed along the length of the 
reaction chamber. Another method of compensating for the 
depletion of reactant gasses along the length of the tube is to 
increase the rate of gas ?oW. 

[0041] RTCVD silicon nitride ?lms may generally be 
formed by the reaction of dichlorosilane and ammonia by 
reacting the gasses in a furnace in Which the temperature of 
the Wafer is rapidly ramped to temperatures as high as 
1100aC Within about ?ve seconds. Temperature ramping 
rates from 50aC/sec to about 75aC/sec are typically 
achieved in most small batch fast ramp (SBFR) furnaces and 
some of the latest models achieve rates as high as 150aC/sec. 

[0042] RTCVD methods are desirable for their rapid pro 
cessing and ability to handle large Wafers of 300 nm and 
larger, among other advantages. Also, the use of higher 
temperatures over shorter periods of time reduces undesir 
able transient-enhanced diffusion effects. 

[0043] Rapid thermal process (RTP) furnaces are commer 
cially available from such companies as Applied Materials 
and AG Associates, among others. Preferred RTP systems 
Will maintain uniform temperature across the Width of the 
Wafer during the rapid ramping-up and cooling doWn of 
temperature and Will have an accurate means of measuring 
the Wafer temperature so as to control it. A typical Applied 
Materials RTP Will have a Water-cooled reaction chamber, 
an array of heating lamps, such as halogen lamps, and a ?ber 
optic temperature probe. The halogen lamps Will generally 
be arrayed above the Wafer and have their light directed 
doWnWard by collimating light pipes, often With a quartZ or 
fused silica WindoW separating the lamps from the reaction 
chamber. This alloWs rapid heating and the ability to isolate 
the chamber so as to evacuate it. The Wafer sits upon an 
insulative rotating base, the rotation effective in smoothing 
out any gas How and light variations. Pyrometers are usually 
mounted beloW the Wafer and measure temperature radiating 
off the back of the Wafer at regular intervals, typically 20 
times per second, thereby alloWing precise computer control 
over the ramp-up and cool-off of the Wafer. 

[0044] PECVD silicon nitride ?lms may generally be 
formed by reacting silane gas (SiH4) With either ammonia 
(NH3) or nitrogen (N2) gas in the presence of electromag 
netic radiation in the radio frequency range, thereby depos 
iting a polymer-like Si—N—H material. Reaction tempera 
tures Will typically be from 200aC to 400aC at 0.2 to 0.3 torr 
and rf-frequencies of from 0.3 to 13.56 MHZ. Dual fre 
quency systems, typically combining a high frequency (e.g., 
about 13.5 MHZ) rf-signal With a loW frequency (e.g., 0.3 to 
0.6 MHZ) rf-signal to control ?lm stress associated With SiN 
?lms. When using ammonia gas, the ratio of ammonia to 
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silane Will typically be from about 5 to about 20 parts 
ammonia to silane. When using nitrogen, 100 to 1,000 parts 
nitrogen to silane are Will typically be used. Generally, 
PECVD ?lms made With ammonia Will display better con 
formalty than those made With nitrogen. 

[0045] Three types of PECVD reactors are in Wide use, 
namely parallel-plate batch reactors, mini-batch radial reac 
tors, and single Wafer reactors. 

[0046] Parallel-plate batch reactors have, as the name 
implies, a set of parallel plates. The reactor is generally in 
the form of a vertical cylinder With one plate at the bottom 
and the other at the top. The Wafers rest on the bottom plate, 
Which can usually be rotated and heated and the rf-signal is 
applied to the electrodes. 

[0047] A more popular PECVD reactor is the mini-batch 
radial reactors, Which comprises a plurality of deposition 
stations Wherein each a Wafer sits upon a ?at heated elec 
trode. A shoWerhead-like electrode above each Wafer dis 
penses the reactant gases. These types of reactors are 
favored for their high reaction rates and minimal contami 
nation problems and good uniformity. Uniformity is 
achieved by moving the Wafers from one station to another 
for additional depositions, rather than performing the entire 
deposition at once, thereby averaging out any anomalies at 
individual stations. 

[0048] Single-Wafer PECVD reactors, such as those sold 
by Applied Materials, Will generally have multiple reactor 
chambers, each adapted to contain a single Wafer. Each 
chamber is equipped With a base electrode upon Which the 
Wafer sits and a shoWerhead-like gas noZZle electrode, 
poWered by the rf signal. Heating is usually achieved by a 
plurality of lamps that provide rapid radiant heating. Film 
stress may be controlled by adjusting the rf frequencies or 
the electrode gap siZe. 

[0049] HDP-CVD silicon nitride ?lms may generally be 
formed by reacting silane gas (SiH4) With either ammonia 
(NH3) or nitrogen (N2) gas in the presence of electromag 
netic radiation and an inert gas, such as Argon or 
Helium (He). Generally, the reaction pressure Will be rather 
loW, generally beloW ten mTorr. HDP-CVD techniques are 
desirable for laying ?lms doWn on high-aspect-ratio fea 
tures. 

[0050] HDP-CVD reactors Will generally utiliZe a gloW 
discharge to produce ions poWerful enough to cause sput 
tering in the material being deposited. GloW discharges are 
a self-sustaining plasma produced by either or both of a 
dc-diode type system or an rf-diode system. An inert gas, 
such as Argon is introduced betWeen a pair of electrodes 
With a strong enough electric ?eld to ioniZe the reactant and 
inert gases to a plasma. Rf-diode systems are preferred 
because dc-diode systems are unable to sputter insulative 
materials like silicon nitride and exhibit sloWer deposition 
rates in most applications. A preferred rf-diode system Will 
be equipped With a magnetron source so as to help con?ne 
electrons near the Wafer surface. Commercially popular 
systems include those sold under the tradename “Centura” 
by Applied Materials. 

[0051] Referring to FIG. 4, a protective ?lm 6 is depos 
ited. The protective planariZing ?lm Will preferably be any 
suitable polymer plastic that is planariZing (i.e., it ?lls up the 
depressions rather than conforming to the topography of the 
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depressions the Way a nitride CVD deposition does) and for 
Which there exists a selective etch With respect to silicon 
nitride (i.e., an etch that Will etch the polymer, but not silicon 
nitride). Commonly available and economical protective 
polymers are those sold for anti-re?ective coatings and 
photo-resist layers in the lithographic arts, often referred to 
as “organic spin-on” polymers, Which comprise polymer 
resins-dissolved in solvent. Such resins Will typically have 
molecular Weights in the thousands or ten thousands as 
measured by gel permeation chromatography, but may even 
go into the millions. Novolak binder resins are commonly 
available and useful for use in the invention, such as are 
disclosed in Shiro et al., US. Pat. No. 5,674,657, the 
teachings of Which are incorporated by reference herein in 
their entirety. A commonly used photoresist is sold under the 
designation “HPR-204” by Olin Hunt Specialty Products of 
NeW Jersey and comprises mixed meta- and para-cresol 
novolak binder resins and a napthaquinone-l,2-diaZide-5 
sulfonic acid triester of a trihydroxy benZophonene sensi 
tiZer dissolved in 85% by Weight of ethyl cellusolve acetate, 
8.6% by Weight butyl acetate, and 5.2% by Weight xylene, 
and 1.2% by Weight ethyl benZene. Suitable antire?ective 
coatings are co-polymers of benZophenone and bisphenol-A 
dissolved in an organic solvent, such as is described in 
Thomas et al., US. Pat. No. 6,207,787, the disclosures of 
Which are incorporated by reference herein in their entirety. 
Other suitable antire?ective coatings include, but are cer 
tainly not limited to, organic solutions of multifunctional 
acrylates and methacrylate monomers, and polyurea and 
polysulfone polymers. Conformal antire?ective coating suit 
able for use With the invention are also sold under the 
tradenames “DUV 30” and “DUV 32” by BreWer Scienc, 
Inc. of Rolla, Mo. Photoresists and antire?ective coatings 
may also be thinned or diluted by mixing in additional 
solvent, such as is described in Daraktchiev, I. S., US. Pat. 
No. 4,996,080, the disclosures of Which are incorporated by 
reference herein in their entirety. Commercially available 
planariZing antire?ective coatings suitable for use With the 
invention include those sold under the product designations 
“DUV 30” and “DUV 32”, by BreWer Science, Inc. of Rolla, 
Mo. 

[0052] It is also possible to use a spin-on oxide (e.g., glass 
spin-on) ?lm for a protective ?lm and then planariZe it by 
chemical mechanical polishing (CMP). Alternatively, one 
may deposit a conformal organic ?lm and also planariZe by 
CMP. Conformal organic ?lms are generally comprised of 
relatively high molecular Weight resins, as high as 40,000 
Daltons and above, dissolved in solvent, such as are 
described in Pavelick et al. US. Pat. No. 6,190,839 B1, the 
disclosures of Which are incorporated by reference herein in 
their entirety. Commercially available conformal antire?ec 
tive coatings suitable for use With the invention include 
those sold under the product designations “ARC 25”, “DUV 
44”, and “DUV 42”, also by BreWer Science, Inc. of Rolla, 
Mo., and those sold under the “AR” series trademark by 
Shipley Company, LLC of Marlborogh, Mass., particulary 
those desgnated “AR5” and higher, such as “AR7” and 
“AR14”. 

[0053] Of course, any polymer dissolved in a solvent that 
is suf?ciently planariZing, adhering, and possessing the 
requisite selectivity Will be suited to this invention. Photo 
resists and antire?ective coatings are speci?cally cited for 
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use With this invention because these materials are almost 
alWays readily at hand in any semiconductor fabrication 
facility. 
[0054] Referring to FIG. 5, the protective ?lm 6 is 
recessed such that only that portion of the protective ?lm 6 
in the depressions over the oxide isolations 4 remain. In the 
case of an organic polymer protective ?lm, this can be 
achieved With a plasma etch using oxygen and nitrogen 
gases in the presence of an rf-frequency. 

[0055] Referring to FIG. 6, the exposed nitride (i.e., not 
protected by the arc) is etched aWay, preferably With a 
reactive ion etch (RIE), thereby revealing the active areas 3. 
Alternatively, a hot phosphoric or similar etch may be used, 
but this procedure is less controllable than a dry RIE etch. 

[0056] An RIE etch of silicon nitride Will generally utiliZe 
a CF4—O2 or CHF3—O2 gas mix, or CHZF2 or CH3F gasses, 
in the presence of an rf-frequency (e.g., 13.5 MHZ) to 
establish a gloW discharge. Typical reaction pressures are 
from about 7 to about 6000 mTorr. 

[0057] Commercially available RIE systems for use in the 
invention include those sold under the “Etch Centura” 
tradename series by Applied Materials, among others. Such 
systems utiliZe a gloW discharge and electrodes to combine 
the bene?ts of sputtering With those of enhanced plasma 
etching and produce high anisotropic etches. 

[0058] Referring to FIG. 7, the protective ?lm 6 may then 
be etched aWay, leaving a trench oxide 4 covered by a 
protective nitride cap 5. The active areas may noW be 
precleaned Without fear of damage to the trench oxide 4. 

[0059] It is to be understood that all physical quantities 
disclosed herein, unless explicitly indicated otherWise, are 
not to be construed as exactly equal to the quantity dis 
closed, but rather about equal to the quantity disclosed. 
Further, the mere absence of a quali?er such as “about” or 
the like, is not to be construed as an explicit indication that 
any such disclosed physical quantity is an exact quantity, 
irrespective of Whether such quali?ers are used With respect 
to any other physical quantities disclosed herein. 

[0060] While preferred embodiments have been shoWn 
and described, various modi?cations and substitutions may 
be made thereto Without departing from the spirit and scope 
of the invention. Accordingly, it is to be understood that the 
present invention has been described by Way of illustration 
only, and such illustrations and embodiments as have been 
disclosed herein are not to be construed as limiting to the 
claims. 

What is claimed is: 
1. Amethod of protecting a semiconductor shalloW trench 

isolation (STI) oxide from etching, the method comprising: 

loWering, if necessary, the upper surface of said STI oxide 
to a level beloW that of adjacent silicon active areas; 

depositing a nitride liner upon said STI oxide and adjacent 
silicon active areas in a manner effective in de?ning a 
depression above said STI oxide; 

?lling said depression With a protective ?lm; and 

removing said nitride layer from said adjacent active 
areas. 
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2. The method of claim 1 wherein said deposition of a 
nitride liner is effected With a chemical vapor deposition. 

3. The method of claim 2 Wherein said chemical vapor 
deposition is one selected from the group: a loW pressure 
chemical vapor deposition; a rapid thermal chemical vapor 
deposition; a plasma-enhanced chemical vapor deposition; 
or a high-density plasma chemical vapor deposition. 

4. The method of claim 2 Wherein said chemical vapor 
deposition further comprises reacting a silane derivative 
With ammonia. 

5. The method of claim 1 Wherein said protective ?lm is 
an organic polymer. 

6. The method of claim 5 Wherein said organic polymer is 
a planariZing polymer. 

7. The method of claim 6 Wherein said planariZing pro 
tective polymer is an anti-re?ective coating polymer. 

8. The method of claim 7 Wherein said anti-re?ective 
coating polymer is one selected from the group: mixtures of 
acrylates and methacrylates; miXtures of polyurea and 
polysulfone polymers; and copolymers of benZophenone 
and bisphenol-A. 

9. The method of claim 6 Wherein said planariZing pro 
tective polymer is a photo-resist polymer. 

10. The method of claim 9 Wherein said photo-resist 
polymer comprises a novolak resin. 

11. The method of claim 1 Wherein said protective ?lm is 
a spin-on oxide. 

12. The method of claim 1, Wherein said protective ?lm 
is conformal and is planariZed by chemical mechanical 
polishing. 

13. The method of claim 1 Wherein said ?lling of said 
depression With protective ?lm comprises: 

depositing a layer of said protective ?lm over said nitride 
layer; and 

recessing said protective ?lm such that said protective 
?lm remains only in said depression. 

14. The method of clam 13 Wherein said protective ?lm is 
an organic polymer and said recessing is effected With a 
plasma etch. 

15. The method of claim 1 further comprising removing 
said protective ?lm from said depression. 

16. The method of claim 15 Wherein said removing of said 
protective ?lm is accomplished With a reactive ion etch. 

17. A method of protecting a semiconductor shalloW 
trench isolation (STI) oXide from etching, the method com 
prising: 

loWering, if necessary, the upper surface of said STI oXide 
to a level beloW that of adjacent silicon active areas; 

optionally depositing a silicon oXide layer over said STI 
oXide and adjacent silicon active areas effective in 
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protecting said adjacent silicon active layers from 
stresses induced by a conformal nitride liner deposited 
thereon; 

eXecuting a chemical vapor deposition to deposit said 
conformal nitride liner upon said STI oXide and adja 
cent silicon active areas in a manner effective in de?n 

ing a depression above said STI oXide; 

covering said nitride liner With a protective ?lm compris 
ing an organic polymer; 

recessing said protective ?lm With a plasma etch, such 
that said protective ?lm remains only in said depres 
sion; 

removing said nitride layer from said adjacent active areas 
With a reactive ion etch; and 

removing said protective ?lm from said depression With a 
plasma etch. 

18. A semiconductor structure, comprising a plurality of 
active areas separated by one or more shalloW trench iso 
lations Wherein only said shalloW trench isolations are 
covered by a protective layer of silicon nitride. 

19. A semiconductor structure comprising: 

a plurality of active areas separated by one or more 
shalloW trench isolations; 

said active areas and shalloW trench isolations covered by 
a layer of silicon nitride, Wherein said layer of silicon 
nitride comprises depressions over said shalloW trench 
isolations; 

a protective ?lm disposed in said depressions. 
20. A method of protecting a semiconductor shalloW 

trench isolation (STI) oXide from etching, the method com 
prising: 

providing means for loWering, if necessary, the upper 
surface of said STI oXide to a level beloW that of 
adjacent silicon active areas; 

providing means for depositing a nitride liner upon said 
STI oXide and adjacent silicon active areas in a manner 
effective in de?ning a depression above said STI oXide; 

providing means for protecting said adjacent silicon 
active areas from stresses induced by said nitride liner; 

providing means for ?lling said depression With a pro 
tective ?lm; 

providing means for removing said nitride layer from said 
adjacent active areas. 


