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adequat el 3. Pidtussiph bfthleRelsttd®Wyh or silicide formation, the STI 20 is
excessively etched. This is particularl roblematic for thin Si SO

appl i cati ons. Thsstching 2§ ghpllpw tropel @olp@ow(é?ﬁ oxides dringsplicetiisspitaxiad direct |y
proportiolg]@él 1 AT oY, . W thin for thin Si
SO . During % egpr e-alg%ﬁ %Og(%g?ﬁgra%%}%ﬁ%h{fﬁ?nrrt\s}ghe‘érﬁ%lgéﬁnt e pre-silicide

cl d&ni ng, silidve-oarinutator GFOD ey other etlulobgdics. ACcawing the SSTirfacs prarie gpitakal Bur i ed

xi de (BOX) .l.ayer hegins t. ch. The .BOX is.l.ocated.direct under the
active ar®3 ﬁglgté?aftﬂg?ezqé‘ag&f%@eﬁ% ,ep‘itf“a&g%’e' § 15 BPPYTHRE DEERYSG e ar ea.
Wien t he thadencfetfbmntSisex6mSs sRndonhiéh th6tiakRl AhegualiBy PeRhIIRY
conpletely, thereby ruining the device. Conventional STl is created by

first forfirRgeP st vl teagapval of prrlegontppration aed also involves Si surface

passivation by hydrogen termination to prevent contamination from adsorbing onto the

15 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
hydrofluoric acid (HF), which, in addition to cleaning Si, causes the unwanted etching of STL
In order to clean the Si surface adequately for epitaxial growth or silicide formation, the STI

20 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 cleaning 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

25 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.

Conventional STI is created by first 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
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Disclosed is a method 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

20 said STI oxide and adjacent silicon active areas in a manner effective in defining a depression
above said STI oxide, filling said depression with a protective film, removing said nitride
layer from said adjacent active areas.

In another aspect of the invention said deposition of a nitride liner is effected with a
chemical vapor deposition.

25 In another aspect of the invention said chemical vapor deposition is one selected from
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.

In another aspect of the invention said chemical vapor deposition further comprises

30 reacting a silane derivative with ammonia.



pl asma- enhanced chem cal vapor deposition, or a high-density plasm
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by chemical mechanical polishing.
In another aspect of the invention said filling of said depression with protective film
I comprises depositing a layer of said protective film over said nitride layer, recessing said
protective film such that said protective film remains only in said depression.
In another aspect of the invention said protective film is an organic polymer and said
recessing is effected with a plasma etch.
In another aspect of the invention said protective film is removed from said
20 depression. '
In another aspect of the invention, said protective film is removed from said
depression with a reactive ion etch.
Disclosed is a method of protecting a semiconductor shallow trench isolation (STI)
oxide from etching, the method comprising lowering, if necessary, the upper surface of said
25 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 defining a depression above said STI oxide, covering said
nitride liner with a protective film comprising an organic polymer, recessing said protective
film with a plasma etch, such that said protective film remains only in said depression,
30 removing said nitride layer from said adjacent active areas with a reactive ion etch, removing

said protective film from said depression with a plasma etch.
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BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows a typical starting STI structure.
Figure 2 shows the result of an oxide etching process.
Figure 3 shows the result of a nitride deposition.
20 Figure 4 shows deposition of a protective planarizing film.
Figure 5 shows the result of partially etching the protective planarizing film.
Figure 6 shows the result of an etching operation.

Figure 7 shows the result of the removal of the planarizing film.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

25 Referring to Figure 1, there is shown in cross section a typical starting structure,
namely a silicon wafer 1 comprising, usually, a buried oxide layer (BOX) 2, though this layer
could be any suitable semiconductor material (such as plain silicon, for example), an active
area 3 structure defining one or more shallow trenches filled with an insulating oxide 4,

thereby isolating the active areas 3 on either side of the trenches from one another.



Figure 2 shows the result of an oxide etching process. Figure 3 shows the
result of a nitride deposition. 20 Figure 4 shows deposition of a
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15 ‘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 benefit from single-wafer etchers.
Referring to Figure 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
20 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
defining a depression over the STI oxides, hence the technique should be conformal to the
topography of the lowered STI oxide.
Typical methods for conformal deposition of the silicon nitride liner are chemical
25 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.
LPCVD silicon nitride films may generally be formed by reacting dichlorosilane
(SiCLH,) with ammonia (NH;) at temperatures of from about 700aC - 8004C to form a SisNs
30 film and HC1 and H, gasses. LPCVD films are desirable for their film uniformity and

relatively low processing costs. The rate of LPCVD deposition is correlated to the ratio of the
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LPCVD batch 5 reactor, also known as a "hot-wa reactor, which are
desi r abl dlispbuy highet rateg 06¢iliemonitoidy depositipm thgh thoss wafersfdowmsiteam. diik abibbity to
acconnod%toe even I arge Cdé a,meﬁ\heer tvvaherélst.0 guc hC rseaget ors co rﬁilére a tube,
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reactive gasses are jntroduced.at one end so as to flow down the |ength of
t he t ube OPEHBE spbstandially 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 flow.
RTCVD silicon nitride films may generally be formed by the reaction of
20 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 11004C within about five 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. RTCVD methods are desirable for their rapid processing and ability to handle
25 large wafers of 300 nm and larger, among other advantages. Also, the use of higher
temperatures over shorter periods of time reduces undesirable transient-enhanced diffusion
“effects.
Rapid thermal process (RTP) furnaces are commercially available from such
companies as Applied Materials and AG Associates, among others. Preferred RTP systems
30 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
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nd a

an array of heati ngq_l anps, such as hal ogen | anps, a i ber optic
biny

t erder at UFeEn RA do&3-STNELH dPusy Erauersysystoins. yriealz eembipinge highr sapencaboge t he
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often wi a quartz’ or Tuse
film stress associated with SiN films. When using ammonia gas, the ratio of ammonia to

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
20 films made with ammonia will display better conformalty than those made with nitrogen.
Three types of PECVD reactors are in wide use, namely parallel-plate batch reactors,
mini-batch radial reactors, and single wafer reactors.
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
25 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.
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 flat heated electrode. A
showerhead-like electrode above each wafer dispenses the reactant gases. These types of
30 reactors are favored for their high reaction rates and minimal contamination problems and

good uniformity. Uniformity is achieved by moving the wafers from one station to another



5 wi ndow separating the lanps fromthe reaction chanber. This allows rapid
heating and the ability to isolate the chanber so as to evacuate it. The
waf er sitwouwposssan i nsul ative rotating base, the rotati orcafifSez1d3ge in
snoot hing out any gas flow and lIight variations. Pyronmeters are usually
nount ed bel ow the wafer and nmeasure tenperature radi ating off the back of
the wafer at_ r equl ar intervals, typically 20 times per second, thereby

al | owi ng Pradditional depgsifioas, rather thasyneriprming the entive depasitionpt enve, thavaby: of f of t he
wafer. P Sh L ok il g 4] enerally be fornmed by reacting

si |l ane gggé{( ?g&%t%ﬁ%m@#i&e?ﬁt&dﬂg%%{?ﬁo NH3) or nitrogen (N2) gas in the
presence of eBugteroafagPiECYD reathrsasticbs those solikby Applied Materiabneill gangly
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single wafer reactors. Parallel-plate batch reactors have, as the nane
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enough electric field 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

20 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 confine electrons near the wafer
surface. Commercially popular systems include those sold under the tradename “Centura” by
Applied Materials.

Refetring to Figure 4, a protective film 6 is deposited. The protective planarizing film

25 will preferably be any suitable polymer plastic that is planarizing (i.e., it fills up the
depressions rather than conforming to the topography of the 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-reflective coatings and

30 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



WO 02/ 095819 PCT/ US02/16351 for additional depositions, rather than
performng the entire deposition at once, thereby averaging out any

anonal i esweto2iopsdiivi dual stations. Single-wafer PECVD reactPerajSOyushl as

t hose sold by Applied Materials, will generally have nultiple reactor
chanbers, each adapted to contain a single wafer. Each chanber is 5

equi pped wi.th a base el ectrode upon which the wafer sits and a
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dc- di ode }yRE 28Y SO PHeidh ehE’,'aﬁ&’@.Z%SBSrs&zﬁgﬂt oY1 bdiStde. $aRablSUCh as Argon is
i ntroduced between a pair of electrodes with a 'strong enough electric
fidPd to apdmilective pratingssare egrpolsmersohesnzopjigres and bisplsingls Aalisseieddngde syst ens
are pref -4di : S j tive
mat or | al & P ao R R LR ol RUR L ARR L Y B0 e B bt SPE
nost applarcciataronsted By pfeter hedinrih {idiredigreyy Othmsuitabld anbiecflecfivieppatthgsv t h a

magnetron_source sSo as o I onfine electrons near .th fer .surface.
Comer o1 TGS aveder kiRt B e SLE0L PR aE T andne

" Cent ur a'médMhcryiEPmbeshndyRtagd balysrea Bﬁfp@wsﬁmgw?)alyﬁiew (®nformal pfivileaieve film 6
is deposited. The protective planarizing film 25 will preferably be any

suilfabl e p¥ingsuitabl 5 psecvithihe ventisn grratiso o Kgnder the tradeparnes| DU 30 a0
depr essi ofgrf S-S BLHAERAB AL, g&“RQSl&, miséagn-.t Pﬁﬁ&ﬁeﬁ&@ﬁn@&tﬁ@l@ct%?z@ﬁﬁgfOns the
oes) and for Ich t S

way a nitride CVD deposition ere exists a ective
et ch wi t mayetspde thinnedoir diletethby mixing in additional solvent, such as is described in

Daraktchiev, I. S., US 4,996080, the disclosures of which are incorporated by reference
herein in their entirety. Commercially available planarizing antireflective coatings suitable
20 for use with the invention include those sold under the product designations “DUV 30” and
“DUV 327, by Brewer Science, Inc. of Rolla, Missouri.
1t is also possible to use a spin-on oxide (e.g., glass spin-on) film for a protective film
and then planarize it by chemical mechanical polishing (CMP). Alternatively, one may
deposit a conformal organic film and also planarize by CMP. Conformal organic films are
25 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 6,190,839 B1, the
disclosures of which are incorporated by reference herein in their entirety. Commercially
available conformal antireflective coatings suitable for use with the invention include those
sold under the product designations “ARC 257, “DUV 44”, and “DUYV 42”, also by Brewer
30 Science, Inc. of Rolla, Missouri, and those sold under the “AR” series trademark by Shipley



nitride (i.e., an etch that will etch the polyner, but not silicon
nitride). Conmmonly avail able and econom cal protective polyners are those
sol d for wotAessi® ecti ve coatings and 30 photo-resi st | ay®@C3/uisn2/14361

l'i thographic arts, often referred to as "organi c spin-on" polynmers, which
conprise polyner resins dissolved in solvent. Such resins will typically

have 8 02/ 095819 PCT/ US02/ 16351 ol ecul ar ights in fhe thousands or
ten tho\ﬁggményayéééé@ﬁr@amsﬁ Massa Wﬁ@a??ﬁw?ww&%?S&&t%%S B8t may even
go into hhseblchi9R8R7NANGOIAdK 4P] Nder resins are conmonly avail abl e and
useful for use in the invention, such as are disclosed in Shiro et al., US

5, 674, 657, t hef eamsehamgelatergisselieddn e solies tigbissplisiapily plepasizingee herein in
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m x8d netasd aminefleptivescoatigss @te spoaifiéadll clvédnfidenseva this inventorebenayse Hespui none-
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benzene. Suitable 10 antireflective coatings are co-palyners of
benzophefsigotagitye ile G s depregrians Qv erdbe oxideyselatinng 4xerpaigpInthsease efah as is

descri be%réaﬂicBBBlﬂﬁ?pl%ﬁecﬁl/e filnhiS et B ’agl’ﬁgvedtvhﬁ_ 15503 Bihg Oky ialﬁéﬂ are

1
incorporated by reference herein in their entirety. Qher suitable
anil{r ef | edtogeregasesinithmpresenercofiadel-figyencar e certainly not limted to, organic

sol uti ons of i f j , and

pol yurea and g%elglrlsnéﬁgg%%‘p%g:ﬂilean%g’ésg.eﬁl&ﬁ?eg@%h?@%??c?gedfyqyg%%r%g%gﬁ%lzati ng

sui t abl e afvay, preferably tsithtahreadting enteich {RE) ghatklsaresallidg thedetivetanms Br adenanes " DUV
30" and "DUV.32" rewer. Scien Inc. of Rolla,.Mssquri., Photoresists
and ant i ATRTBTGE TOLEIRGLic S <o B BhITnait B RSROREE 5 i o ng. 1 n
addi ti onabntfadeMan aSle RI&ch.S described in Daraktchiev, I. S, US
4,996080, the disclosures of which are incarporated by reference herein in

thdPr enti r et $n REB sebof silipen nitidgivik gensrably aHhss & POatit (288t e %t oat i ngs
S cr . L
sui tabl e cpf, &(UHSF%SS%DB% gfesgﬂ%g Y D%eg%ﬁ§y%$.,t16mfﬁ%gsﬁ&%ra ddw

product designatio Brewer Science, I'nc. of
Rol | a, Mdishangs. . Typical wactios prosames a frorh eba @ taatwyi 600OmMbxi.de (e.g., gl ass
spin-on) fil nb%r%ﬂne?ciﬁfyogvgﬁgbﬁé/ I%Ef siy!qtcrarr]ns for use in the invention include those sold under
the “Etch Centura” tradename series by Applied Materials, among others. Such systems
20 utilize a glow discharge and electrodes to combine the benefits of sputtering with those of
enhanced plasma etching and produce high anisotropic etches.
Referring to Figure 7, the protective film 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.
25 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 disclosed, but
rather about equal to the quantity disclosed. Further, the mere absence of a qualifier 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 qualifiers are used with

30 respect to any other physical quantities disclosed herein.
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and then planarize it by chem cal nechanical polishing (CW).

Alternatively, one may deposit a conformal organic filmand al so planarize
by CMP. Gaofoe/mslio organic filns are 25 general ly conpri seacafusopi@asi vel y
hi gh nol ecul ar wei ght resins, as high as 40,000 Daltons and above,

di ssol ved in solvent, such as are described in Pavelick et al. US 6,190, 839

Bl1, the discl res, of ich are in orp ated reference herein in their
onti rory.  ComMURAErRyEd HObidaa eha g AR RRA St featedcerow i Hge
sui tabl e fraruiaRtivhd Maf BembdbABE o Aithb Dug/ﬁﬁng' H&%Qhe @ﬁit%y Qg8 of i€ product

designations "ARC 25", "DUV 44", and " al so by Brewer 30 Science,
Inc. of Reyion Mecoulipgly ibisdo bransersivpi! éhamlila@feswenvemm hos peaaglesqribebnar k by

Shi pl ey Epg% ky gﬁﬁﬁﬁﬁﬁ Mak

Massachu s@j ‘}A? 09%%‘%&%%9%?? y t Pﬁ%ﬁ eﬂngéséﬁsét e gn na %fa% o] ﬁ%?g&gﬁg h as

" ARP' andwkamAhoﬂﬁbe@mumsaiMﬂnmhp@kyhedewssolved in a solvent that is
sufficiently planarizing, adhering, and possessing the requisite
selectivity will be suited to this invention. Photoresists 5 and
antireflective coatings are specifically cited for use with this invention
because these materials are alnost always readily at hand in any

sem conductor fabrication facility. Referring to Figure 5, the protective
film6 is recessed such that only that portion of the protective film®6 in
t he depressions over the oxide isolations 4 remain. In the case of an
organi c polyner protective film this can be achieved with a plasm etch
usi ng oxygen and 10 nitrogen gases in the presence of an rf-frequency.
Referring to Figure 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 simlar
etch may be used, but this procedure is less controllable than a dry R E
etch. 15 An RIE etch of silicon nitride will generally utilize a CF4-02 or
CHF3-02 gas m x, or CH2F2 or CH3F gasses, in the presence of an
rf-frequency (e.g., 13.5 MHz) to establish a glow discharge. Typica
reaction pressures are fromabout 7 to about 6000 mrlorr. Comrercially
avai l able RIE systens for use in the invention include those sold under
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the "Etch Centura" tradenane series by Applied Materials, anong others.
Such systens 20 utilize a gl ow discharge and el ectrodes to conbi ne the
benefits whogfpeastieri ng with those of enhanced pl asna et crcagisante3pr oduce
hi gh ani sotropic etches. Referring to Figure 7, the protective film®6 may
then be etched away, leaving a trench oxide 4 covered by a protective
nitride ﬁ&&—{i@ﬁmar eas may now be precleaned wthout fear of
damage t 4. 25 It is to be understood that all physical
gquantities disclosed herein, unless explicitly indicated otherw se, are
not to be construed as_exactly equal to the quantity disclosed, but rather
about equal ta-theAdueihed efprefpetie gsemicondyeiopghalloy enchsiselatigsdSRB 6XidF a

qual i fiergSHeBnias the ARRYE corrish like, is not to be construed as an
explicit indicatTon that aﬁ@é su di scl osed physical quantity is an exact
quantity, irr éspeiogiiVecctsanhtichipper sutdee gfisdid $TIemxsdedp @ lavsErtlon that FO r espect
to ?ny otarlaergﬁgi){.sincaclﬁvggr%ng,i ties disclosed herein. 10 WO 02/095819
CTFUS02/ 163 176 pre?érred enbodi ments have been shown and descri bed,
\éari ous rm]gi f idelairs]itmg& nitfide Endsibort said @?&xﬂ%)ﬁh@adjwﬁt iiﬁk&hab@ve\&iédablmlﬂ
eparting fromjhe spirjit and scope of t invention. Accordingly, it is
to be undBFEFFOECEYR dF’%il‘@n%)?8%?ﬁlopﬁWﬁ§?lg§Tﬁ%gﬁeen described by way of
illustration emingsa@RpRassh With ¥ttt and enbodi ments as have been
disclosed 5 herein are not to be construed as limting to the clains. 11
WO 02/ 095819 FaPWsoRidEiile layeyfigm sad gliggenEmtiveareas. A net hod of protecting
a sem conductor shallow trench isolation (STI) oxide frometching, the
met hod conprising: |lowering, if necessary, the upper surface of said STI
oxille to a | e2el b@&homwethodbf dhim bwhelpiaceddemisition®fia attidelgeaisetfssteddeposi ti ng
a nitride STl _oxide and adjacent silicon active areas in a

%i nq{? tﬂ{%ﬁ‘r} sal d01 X
manner ef?’été?? & wet fl?ﬁ Rgoa depressi on above said STl oxide;
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

15 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 film is an organic polymer.
6. The method of claim 5 wherein said organic polymer is a planarizing polymer.
20 7. The method of claim 6 wherein said planarizing protective polymer is an

anti-reflective coating polymer.
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filling said depression with a protective film and renoving said nitride
| ayer from said adjacent active areas. 10 2. The nethod of claim 1l wherein
sai d depowptoosssed a nitride liner is effected w th a checirasbz/wapor
deposition. 3. The nethod of claim2 wherein said chem cal vapor deposition
is one selected fromthe group: a | ow pressure chem cal vapor deposition;
a rapid thermal chem cal vapor _depositjon; a, pl.asm-enhanced chem cal

vapor deposi t¥-on; n&%ﬂdﬁpggﬂg i"‘f%reﬁﬂ S&‘é’r?é‘htrﬁ%%‘flﬁ%l“?oatlﬁgp AP posi ti on.

4. The mesihed ffn b atdih2 mikier8bNacdhttk £ QRBtcdty @D RixtHRPOSIoluli shar t her
conprises reacting a silane derivative wth anmmopnia. 5. The nmethod of claim
1 wher ei Bolgafgn orssiapd cepalymers olhenzophenene apbbisnerol-4. The net hod of
claim5 wherein said organic polynmer is a planarizing polyner. 20 7. The
met hod of claim6 wherein said planarizing protective polyner is an

anti - r ef | ect i %€Tteoatthoofipddiprfewherd® sadploRr 2BE PG FEF pLISGRI 86351 8. The

nmet hod of qlainLélmherein said anti-reflective coating polyner is one
select ed PPYOHEERROYPEup: ni xtures of acrylates and nethacryl ates; mixtures

of polyurea and polysul fone polyners; and copol yners of benzophenone and
bi sphenol -A. 9. The nethod of .claim6 wherein said planarizing protective
polymer is a 1G5 pridiednstag oficlaip Oyyhsren spist PhpfpsreRistRobANSS cOEpPUSeH T §o ein
sai d photQs;resi st polymer conprises a novolak resin. 11. The nethod of
claiml wherein said protective filmis a spin-on oxide. 12. The nethod of
claim1l1, wherein said protective filmis conformal and is 10 planarized by

aim 1, wherei rotective filr ormal and is 10 planari
il ing of san oo asebaliim thncHbThRM R nf 1 Big HORGE 1 =

12. The method of claim 1, wherein said protective film is conformal and is

10 planarized by chemical mechanical polishing.

13. The method of claim 1 wherein said filling of said depression with protective
film comprises:

depositing a layer of said protective film over said nitride layer; and

recessing said protective film such that said protective film remains only in said

15 depression.

14. The method of clam 13 wherein said protective film is an organic polymer and

said recessing is effected with a plasma etch.

15.  The method of claim 1 further comprising removing said protective film from
said depression.
20 16.  The method of claim 15 wherein said removing of said protective film is

accomplished with a reactive ion etch.

13



depositing a layer of said protective filmover said nitride |ayer; and
recessing said protective filmsuch that said protective filmremins only
in said Wbodepisessi on. 14. The nmethod of clam 13 wher ei nPsaiu$opI@seCt i ve
filmis an organic polymer and said recessing is effected with a plasm
etch. 15. The nmethod of claim 1l further conprising renoving said protective
filmfrom said depression. 20 16. The nethod of claim 15 wherein said
renoving of safd pfdbeked Qfé)rqtpthgpgemlgl@@gﬁtﬁ{%g oY tiRnghyisolaticnd3Th 9¥P on et ch.
13 WO 02/ f3p&diin LGl Sfed kingl 7. A nmethod of protecting a sem conduct or
shal ow trench isolation (STl) oxide frometching, the method conpri sing:
| owering, if MetcEiBgdfyecesshw, thepaper sufacaetsayt SHaxiledTp lgygi ptov Batpf] evel
bel ow th%-aggnt Al AGEYE o8ld. 1 con active areas; 5 optionally depositing a
silicon oxlde Fayer over said STl oxide and adjacent silicon active areas
ef f 6ctive in ppadnelly depgsisiag d sididpracadet layr bvar onid ST bxide hradyaljaserft sidinvist r esses
i nduced b%c. a _conformal nifrg.de %f er%nge. 0S| t?d #&er on; trexec.u%#i ng,a
cheni cal VARG EBELVE THR oG BB T FYCEb PSR HEPS FOrHSEess PRKE Bhon
sai d STI Doohfdemalmitridejigg@Bposited the@on;acti ve areas in a manner effective in
defining a depression_ 10 above said STl oxide; covering sajid nitride |liner
with a prot ect¥SFEI1S ¢ FHerasabVanor Agposifonioglsnesit spidiconiormal nitddelusr 4pors 5i ¢
prot ect i v@idfgTh Bxidh hili RREASRoRh& Ve aRHER ol eSEati R iR lieflihy £ddpkdsBon F €MaI NS
only in said depression; renoving said nitride [ayer from said adjacent
actlOve arabave s@idtITIgxideactive ion etch; 15 and renoving sai d protective
filmfromsai ' i - ] )
Struct ur e, - cotBr F aa ptae eyl pRER hER cord s STARTA LS

recessing said protective film with a plasma etch, such that said protective film

remains only in said depression;
removing said nitride layer from said adjacent active areas with a reactive ion etch;
15 and

removing said protective film from said depression with a plasma etch.

18. 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.

20 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;

25 a protective film disposed in said depressions.

20. A method of protecting a semiconductor shallow trench isolation (STI) oxide

from etching, the method comprising:
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one or nore shallow trench isolations wherein only said shall ow trench
isolations are covered by a protective layer of silicon nitride. 20 19. A
sem conduwD@r/0%B1uct ure conprising: a plurality of activeParass2/sespar at ed
by one or nore shallow trench isolations; said active areas and shal | ow
trench isolations covered by a layer of silicon nitride, wherein said

| ayer of silicon nitride conprises depressions over said shallow trench

i sol ations; 2Brosidpreonesss fardowéring idnensesewdthie mppsaiserfate of esid S Blpxidepa A net hod
of protegti ] t | trench isolation (STlI) oxide from
et chi ng,q%‘%?ggerlr‘g’( ﬁ‘gﬂz’fg%#%%{ﬁé?%‘f “%E(L’%’asoz/ 095819 PCT/ US02/ 16351 provi di ng
means for | oweroviding méans dorelepasiting atntivei deijee npeusaf GYH axidesad ddj8Eht oxi de to a
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providing means for removing said nitride layer from said adjacent active areas.
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