1 DESCRI PTI ON METHODS OF FORM NG TRENCH | SOLATION REG ONS 5

TECHNI CAL FI ELD This invention relates to nethods of formng trench -

i sol ation regions. BACKGROUND ART 10 In typi cal sem conductor device
applications, nunerous devices are packed into a snmall area of a

sem conductor substrate to create an integrated circuit. Many of the

i ndi vi dual devices are electrically isolated from one anot her.
Accordingly, electrical isolation is an integral part of

sem conduct or devi ce design for prevegogpumMpnt ed el ectri cal

coupl i ng between adjacent conponents and 15 devi ces. Conventi onal

met hods of isolating ciREVHDDSODPEORMISG ITHENGH IS0LUSTRONFETRDNS

i solation regions. Such are forned by depositing or otherw se form ng

a maski ng 5 ayer over a semnm conductor substrate. Trenches are etched
through the nggRHMICAL#FELDI nto the sem conductor substrate, with the
trenches being subrsmguentl 20 filled with insulative nmaterial.

Exenpl ary maski ng PV%[F%’W@ fates pAthods R IQreHNg frerghuigelagpn regiens.
nitride and polysilicon with or without an underlying pad oxide

| ayer. Further after form _9 the trenches, they are typically lined
with silicon ultimately forns part of the trench

i sol ationqgaterial i Siygewaldeﬁ‘m.@énddcm BéﬂB@hﬁépl%%ﬁoﬁé’phﬁﬁle' auQMé%lcégdare
as well to formsilicon dioxide and either before 25 or frter

nitride |iner PARKRSEINP oh SMAHe27ER M ch spR¥sCALGAT rEDYratal towpipate ars mtegrated
formed in the | a r I i f

L Ve e féftlﬂal Ma?ig df tﬁ@‘?ﬂﬁ\ﬁguélyﬁr\{a&?gﬁf% leﬁ@tn’a{%ﬁ’lﬁ |9ﬁ8@§ fl'drﬁ "Y' another.
trenches, t ypAcad:rldmgb}vmrlecﬁtribahlsxgahMEmanThmgmmaatofmnmad)rwucmm dauce design
typically th ol i shed bac or exanmpl e .b em cal ani cal

bolt shi ng, ot TrarefEd HaRGHes! Blep Rl Pufuhl Satiee fiatiag narepngrs and
The masking mabgeeql is then typically selectively etched away from

t he substrate | eavin at least at thi SHEOI nt in the process,

i nsul ative isolati§ %H% tignadimatheqs flgisg n@)@l"@‘lﬂﬂPW@%D?WﬁﬁHﬂ"%‘B‘f ugehgench
trench isol ajd.piche@gRme: érwhoér%"fal"i‘lt\&l iy WBsEStidds: SRBKABE 1ERLicY bdhasking

conprises silicon
layer over a semiconductor substrate. Trenches are stched through the masking

layer into the semiconductor substrate, with the trenches being subseguently
20 filled with insulative material. Exemplary masking materials for trench isolation

include silicon nitride and polysilicon with or without an underlying pad oxide

fayer. Further after forming the trenches, they are typically lined with sificon

nitride which ultimately forms part of the trench isolation material. Sidewalls of

the trenches are typically oxidized as weli to form silicon dioxide and either before
25  or after the nitride liner depasition.

The trench isolation material which is formed in the isolation tranches
typically includes deposition of insulative material over the masking matetial and
to within the trenches, typically over-filling them. The isolation material is typically
then polished back, for example by chemical-mechanical polishing, at least io the

30 outer surface of the masking material. The masking material is then typically
selectively etched away from the substrate leaving, at least at this point in the
process, insulative isolation material filling and extending outwardly of the trench
isolation regions. Unfortunately where the masking material comprises silicon

nitride and where silicon nitride is also utilized to line the trenches, the nitride liner



nitride and where silicon nitride is also utilized to line the
trenches, the nitride liner 2 mght get etched as well. This can
cause nitride liner recessing wwthin the trenches relative to the
outer surface of the seniconductive materiRal of the substrate. This
can result in gate oxide wap-around that can degrade the

transistors which are ultimately fabricated. 5 Wi le the invention

was notivated jn addressi t he, abave identified B issues, it iS in.no
way S0 | i mit dBONTRE SI6aR FSnWeL ohlly PATHCRLEP HYriERaMesGRTRAG il the
clai ms as |1 tprRhby remiiiecio Yid Rk BIHAREDLPYRS IRyGnRIdIoE hivdlibi BO the
reference to the specification, and in accordance wth the doctrine

of equi val entssibstrae. SUMSRENT st nnegrteonxitla cliagearourd Hbak cah dagradanghe

trench isol atj.on..reqi i ol . tation, a nmasking materi al
is forned ovetta%gisé(gr%iv@ﬂﬁ%8%:‘{18[3%&%%f%é‘?g?e%‘The maski ng materi al
conprisessat | eastwhife thé ihvarginewast inbavatee iRi Addrdesiag dtheaaBhh Aistitied
carbon. An opening .is forned through the masking naterial and into 15

the semi condR&e s'hti%t'lnat”é’ e\ e f_glhﬁ1 HYENuQn 481 @MYt fnaiteth by the
within sem %EQH@‘ahyiﬁgr@.fi%{é ab il fo Qfﬂﬁ\%ﬂﬁrﬁ]&r a8l 3t Dthe? timiting
material 1s f thin the t d

trench isol ation s formed w | SO ion trench an
over the naskefegennet terthalspecificatiate and in hecardanelwidf fheciaoling of equivalents.
overfill the isolation trench. The trench isolation nmaterial is

polished at | east to an outernost surface of the at |east one of 20
tungst en,fot i tSANVINARYt ri de and anor phous carbon of the masking

material. The at east one .of tungsten, titaniumnitride and

amor phous car bon i'§PARERICRHRG RS Metadds o deishingdranch jsolation regions. In one

i mpl ement at i GRpledRARAH DimdsMil Ratdtid i€ Rsthd SOl & QRMiISEHRRIor substrate,
conprises formng masking material over a sem conductor substrate,

where at 25 TheasaskigaemaleriahCompsRpR G teArang of dingelad, Zdwnien miride and
e conduct or TBae T F4Per; J% FEENHE% el tilouBfiine Metkiimateria aqd into
seni condusét i iee magicoatiuodr t hebse celffientive oto sivyst raat @solafldre @eshi rvgthin
and the | 5ol SRR LRG0 AKSAL SRR iShARIe! Boe e, Moo Gobon
material 30 shaewal lssf@mead ghteRt e iRiaionhaanshizol bbe sidevwsking efaterial
t he sem conductive : . , . ) ,
outside of the trench effective to overfill the isolation trench. The trench isolation
material is polished at least to an outermost surface of the at least one of
20  tungsten, titanium nitride and amorphous carbon of the masking material. The at
least one of tungsten, titanium nitride and amorphous carben is/are etched from
the substrate. ,
In one implementation, a method of forming a trench isofation region
comprises forming masking material over a semiconductor substrate, where at
25 least some of the masking material is oxidizable. An opening is formed through
the masking material and into the semiconductor substrate effective to form an
isolation trench within semiconductive material of the semiconductor substrate.
The opening and the isolation trench have respective sidewalls. The substrate is
exposed to oxidizing conditions effective to oxidize the masking matetial
30 sidewalls at a greater rate than which the sidewalls of the semiconductive
material are oxidized. Trench isolation maierial is formed within the isolation

trench.



material are oxidized. Trench isolation material is fornmed within the
isolation trench. 3 1In one inplenentation, a nmethod of formng a
trench i'sol ation region conprises forninqﬁa maski ng mat.erial over a
sem conductor substrate. An. opening is forned through the masking
material and into the sem conductor substrate effective to form an
isolation trench within sem conductive material of 5 the

sem conduct or substrate. Ll n nitride ¢ ri.sing,l ayer. is,. .
deposited wthi nl%t Rgéi 'M%@%B#?%E?‘e%chwm?g 863&@“% %ﬁ@&%ﬁg‘sﬂé{@? irggon
effective tochmplsddéorniingnemadiienehatedall avdron s@rhiebhadctbs sdesnagé! edn

over the silicon nitrjde conprising layer within the isolation
trench and o9R9NNGdS fREREHA G r i “Eﬂ%@gd@a@ﬁnaﬂ md {nte e . sempeonductor
trench isol aki } iy i 4y I Si :
bre 10 poli crushalRicRebile &fbEn ket bitfinSRIMELTUMe Hebral of
mat er i al @ndthehesmicondbcior ssiibatrats ratsdicpal nitlide cemprigidg rleyet isv depasited

the silicon nigt.ri ri.s| | ayer from outwardly of , .

seni conduct i Wg'g"ﬁa% r\%g[gﬁ(?f‘ V%%gﬁg&é’ﬁ&g@? &émm&é‘?réaie?f@é%w \}% ling the
| eave a por tirgnciof Trdiehsisbiagon niitbriaide dego¥ltddsond theaicoR iigs toftprising
outwardly from sem conductive material of the sem conductor

substrate. 19Yet EPIN M spicn eneh and aepdae snasking ortergl euteige of the
BRI EF DESCRI 14 4 @ﬁgTﬁH‘?@é}iﬁMﬁﬁﬁ% 'a?rah@qhg@#?ﬁghrmﬂpé cﬁ%\ﬂtrigﬁlg layer are
i nventi on are descri be elow wth reference to the ol T'ow ng
acconpanid ngpalished mjdeastGorhg.masking madériedr dimeanaskisg ctdtenal\anevihefiremch
i duct t i i d 1t h. t
of the | nenepBRbR maleRGN R ehfhel! 8B8E d ARBNIANGE iyl ARRCEom

processi ng solisetient semicdritaltide piatdda dbyhdbgmicbndiitigr shdtdta effeeive to
of the Fig. 2 wafer frag essin uent to 25t

t aL a pro Subse 1 hat
depi cted by BRYE aporog oisthessiicar B Somaneing laven prpiseling sghaaarom
a processi Ngs&HRSRGUGNe rhaterialaf the @BhGddPduBr Blistrale. Fig. 5 is a view

of the Fig. 4 wafer fragnment at a processing subsequent to that
depi ct edtthy Fi g. @ther implementations and aspects are contemplated.

BRIEF BESCRIPTION OF THE DRAWINGS

Preferred embodiments of the invention are described below with refersnce to the

following accompanying drawings.
20 Fig. 1 is a diagrammatic section view of a semiconductor wafer fragment in
process in accordance with an aspect of the invention.
Fig. 2 is a view of the Fig. 1 wafer fragment at a processing subsequent to
that depicted by Fig. 1. '
Fig. 3 is a view of the Fig. 2 wafer fragment at a processing subsequent to
25 that depicted by Fig. 2.
Fig. 4 is a view of the Fig. 3 wafer fragment at a processing subsequent to
that depicted by Fig. 3.
Fig. 5 is a view of the Fig. 4 wafer fragment at a processing subsequent to
that depicted by Fig. 4.
30 Fig. 6 is a diagrammatic' section view of another semiconductor wafer
fragment in process in accordance with an aspect of the invention.
Fig. 7 is a diagrammatic section view of another semiconductor wafer

fragment in process in accordance with an aspect of the invention.



30 Fig. 6 is a diagrammtic section view of another sem conduct or
wafer fragnment in process in accordance with an aspect of the
invention. Fig. 7 is a diagrammatic section view of another

sem conductor wafer fragnent in process i“n accordance.with an aspect
of the invention. 4 Fig. 8 is a viewof the Fig. 7 wafer fragnent at
a processing subsequent to that depicted by Fig, 7. Fig. 9 is a view

ool 1o B, " il 300y 5 1 G OF BRI PR S SRl i Rseauent o
anot her sem chatdetiotedwsf &g, 7f ragment in process in accordance with

an aspect of the invention, Fig. 3{:1 is a viewof the Fig. 10 wafer
fragment at a procéds? Pﬁgaé’l?ﬂf‘é%gWE 10 § waler draomest &t a rerpsaing. subgequent to

Fig. 12 is a mhﬁ%'_g&ehhﬁ, Fihgg. 11 wafer fragment at a processing
subsequent 10 to that depicted by Fig. 11. Fig. 13 is a view of the

Fig. 12 wdfer fradrenfiOds & dpgsesskitiogestion otpyemt another remidenpductardwafer

by Fig. 12. Fig. 14 . s i.agr I C ctio i.ew, of. anot her :
sem conduct orfr%%?t ‘hﬂgﬁ%éﬁ[?a?%%ﬁ?e@ i a§8§%tr° gﬁ%@"ﬁf“f%'an aspect
of the invention. fA§ H @& a kv 6f tae\HigW (Ofafch&rafirgnt ada pedeeksihfaubesiuent

at a processing subsequent _to that depicted by Fig. 14. Fig. 16 is a
di agramati c t§gﬁ%ti HPiGPE WY dTd-aibt her senmi conductor wafer fragment in

process in accordgnge; g 5']3/%'% @ﬁﬁ@ﬁg.oﬁ WhRY ihﬂé%ﬁi Qp%g%&ssi% s'.élgsﬁuent

view of the Fig. 16 wafer fragnent a processing subsequent
t hat depiiét edolipatrigpicted byDETAI.ED DESCRI PTI ON OF THE PREFERRED

solation region 10 Th S Sy RREd ez et el A BrdsSRRg susgequent

i sol ation region i I ni er enc
Fig. 1 depi ctts thatstmpicteddydiigri2.25 substrate 10 conpri sing bul k
sem conducti ve mat{g, 12, for_ exa nocr al line sil.icon

ial .1 | .
ALthough the i nverlifon? s Het ABEGEIE HeSUGROLA h ARHTE! eggpadiiptor waer
context of buldgreemiif PRG0N aBERE8SET WEh af &RHEQIWES RPiveltibrd. Nsul at or

15 Fig. 15 is a view of the Fig. 14 wafer fragment at a processing subsequent
to that depicted by Fig. 14.
Fig. 16 is a diagrammatic section view of another semiconductor wafer
fragment in process in accordance with an aspect of the invention.
Fig. 17 is a view of the Fig. 16 wafer fragment at a processing subsequent
20 to that depicted by Fig. 16.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
An exemplary embodiment method of forming a trench isolation region is

initially described with reference to Figs. 1-b. Fig. 1 depicts a semiconductor
25 substrate 10 comprising bulk semiconductive material 12, for exampie
monocrystalline silicon. Although the invention is described throughout in the
preferred context of bulk semiconductor processing, semiconductor-on-ingulator
fabrication methods as well as any other methods of fabricating trench isclation
regions are contemplated in accordance with the invention. in the context of this
30 document, the term "semiconductor substrate” or "semiconductive substrate” is
defined to mean any construction comprising semiconductive material, including,

but not limited to, bulk semiconductive materials such as a semiconductive wafer



fabrication nmethods as well as any other nethods of fabricating
trench isolation regions are contenplated in accordance with the
invention. In the context of this 30 docunent, the term

"sem conduct or substrate" or "sem conducti ve substrate" is defined
to mean any construction conprising sem conductive material,
including, but not limted to, bulk sem conductive materials such as
a sem conductive wafer 5 (either alone or in assenblies conprising

ot her mat er i §/tBe% FBLNYY, IRnassaiBlfiesosaTEYiBIRG odtalr inaaterialge thereent hnd
alone or in - i 0 i al Sda t -
"substrate” %@?‘E@L{C?%ﬁ@é@ﬁ%};%? tgrlsn%lﬂg%rr ﬁ@?&f‘g I?'i %%ﬁeangﬁgac%nsmﬁo?ther
limted to, materiglshi ¢badeun I'subsirates refare® aryssuripveithadowsurelinciuider, bot

the 5 context_ ,of .thi cunment he term," |l ayer" enc asses. both the
S ngul ar - andiqtrinte G 4RE R Rkend i sk Braied Hesrb ARat overhanin Mo
conpriseg sejpneaitiDdocHHAN Rl Brrd0laybn dnB8mpapied Bethane 8RgaY and the
enbodi nent, such conprises a pad oxide |ayer 16 and a | ayer "18

formed t her §0¥@f. An exenpl ary thickness for 10 layer 16 is from 20

Angstroms to 75 &\n%zési)él?rﬁ%mﬂehgl %9 @”ﬂ:ﬂn@%”ﬁv@e%ﬂ% g?ngﬁrﬁlsgegsegéﬁ%onductor

speci fic exanple. material layer 18 prerera
t hi ckness aiubkiratem P00 (Anthet demsteti cexenyiaryAnmsodionsnt, width co®Prises a pad

Angstrons bei S ifi referred e | e. Masking material |ayer
18 compr 1 sete PRy AAT o B ge: Bime Bieburnea) Sl rsipse for
form, tiot ankysnisi isr irden mdAngmh@ug ReBtroe, il 60 ARRAIINEEHIng a
wher e anor phous carbon_is utilized, it mght conprise at |east one

of boron andTRiefegFRRCIIREPEMPIS. Maéﬁégé‘@ﬁ%@'dﬁgﬁré%&f%ﬁw hgstenthickness
respect to afBiRhoys AGRERBMs toSUSHD ﬁh@éﬁon‘?&, Wit 560 %ngew%stb%ﬁ{g 4 Specific
I gh 0 t hi nt, a

transparent to visible light. In the Context o docune
anor phous ca@réiened pnse nilassipgrmatede! Ipgert aeeparzas attleasi@nei ditlrigsten

| i ght h h . S |
L0t eans Gk PR GBI KRR B, e
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The am)rphou§ car bon . orrgri sing layer transparent to visible |ight
range radi at4 gﬁ,rorb.?p 'erQ n. exanple only, might be forned at a

tenperature fromrapauk irt005 ekemamrababod#hdit.witd Edspabt @X@NPIpAbYs carbon,
preferred prs%?;ﬁ‘f%@h{ %'nqﬁrf?ee Ianfgyerrt?tg% iasbtlc')auntspgrent to visibie light. in the context of
this document, an amorphous carbon comprising layer that is transparent to

20 visible light means that the amorphous carbon comprising layer has a
substantially iow absorption coefficient (k) in which k has a range between

about 0.15 and about 0.001 {or lower) at wavelength 633 nm. The amorphous

carbon comprising layer transparent to visible fight range radiation, by way of

example only, might be formed al a lemperature from about 200°C to

25 about 450°C, with an exemplary preferred pressure range being from about 3

Torr to about 7 Tarr. A specific preferred example is 375°C and 5 Torr. Such

deposition preferably occurs by plasma generation, with an exemplary power

applied to the showerhead being from 500 watts o 1100 watts, with 8C0 watts

being a specific preferred example. An exemplary flow rate for the CgHg is

30 from 400 sccm to 2400 scem, with 1450 scem being a specific prefetred example.

An exemplary preferred flow rate for the helium is from 250 scem o 850 scem,

with 450 scem being a specific preferred example. An exemplary preferred



Torr to about 7 Tarr. A specific preferred exanple is 375C and 5
Torr. Such deposition preferably occurs by plasma generation, with
an -exenpl ary power applied.to the showerhead being from500 watts to
1100 watts, with 800 watts “being a speciefi c preferred exanple. An
exenplary flowrate for the C31-16 is 30 from400 sccmto 2400 sccm
wi th 1450 sccm being a specific preferred exanple. An exenplary

referred fl : j Safr ccmto 0_scc
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mls. ry, . itiqn r ot he rqcar pon gases utilizable

in produci ng%?%ﬁ?ﬁdpaf'fg? @34:8%&:9&'5@ 3 gﬁugﬁe{'ﬁuﬁ%zﬁgrre@q@,pmwded

C2H6, and @&@ranésgaﬁf@xﬁo%ﬁtoaaﬁ]@t% dffer BHE 1M SHGNERBRSYEH A various

m ght be either 'one gas or a conbination of various 5 gases,
i ncl udi ngd t heasess eifckedisTy dhg alegangm ofFwnyhbeljurhowdturthenp dovegru temperature

deposi tions - I t..] r.eat parenc n.hi gher

t enper at ur e &%Eebpét’l)tﬁ}léi ocna{sr{1 '%?8@&6{ &’%@%ﬁ?ﬁﬁﬁﬁwfaﬁﬁ'i’iax&%eér Jpmperature
Conpri 511G | ayer 81000 ARastromm 1 E bor on AN o P LT enaa e over
of the anor pﬁ@u@t@i’ﬁ% féBﬁ;ﬁW%fPHgUfr §9'6Pn  compiislgstayerqis "é’t@ge&’éﬂﬁﬁomﬁy If
boron sourcepgas hidBRHABeRHBYRTRE 3Ry AthoMnbat ecarfén Jc%%rér teaygpqs

an exenpl ary nitrogen source gas is N2 at an exenplary flow
1000 scchl V#rgi@dhcio@xaBiay PYoResslres gagniseReahphhman exeroplant doworate
range in theyd aypy L 9 1nCr 4 0: . GO % 1
ni t rogen do%#i ng issécﬁ{ésé?%%? eé%mg? mﬁ)@géﬁ %%ﬁ@?g n%érsaksﬁg%%%'ﬁgke&qjﬂwfé&
| ayer for nitategén0D8 scdd. f\Wberdbdtmatapmaist deskeely ab exempldiacdncentration

maski ng and/ gr._ antireflective coatin ers _mgh e.utilized over
maki g mat eiangp D8 IRBE TN TG kPG dSckiBait bttt R g Mfiogen
material 14 d&piny o desited dn egempialy tetsenRation ramge othel IByerior &ftrogen is
openi ng 20 has been forned thr ough, masking 20 material 14 into

seni condit ot OBUbE 1T APENA L €¥F®Mife to forman isolation trench 22

Wi thin seni conducihne kRl ahd/de affircfBMVeoRsHmyOhysUbSidRtR §fize@bver
exenpl ary preferred manner of doing so is b photoY|thograph|c
patterni ng, maskiebspateral aKer &8.cHi aee Pietterepmbonimerdxingsiing nupterial 14 is
yet-to-be deyglidpgflcon nitride.
Referring to Fig. 2, an opening 20 has been formed through masking
20 material 14 into semiconductor substrate 10 effective to form an isclation
trench 22 within semiconductive material 12 of semiconductor substrate 10. An
exemplary preferrad manner of doing so is by photolithographic patterning,
development and etching, whether using existing or yst-to-be developed
technologies.
25 Referring to Fig. 3, trench isolation material 24 has been formed within
isolation trench 22 and over masking material 14 outside of trench 22 effective 10
overfill isolation trench 22. An exemplary preferred material is silicon dioxide, for
example high density plasma deposited silicon dioxide, and further, for example,
with or without thermal oxide and/or silicon nitride trench liner materials.
30 Referring to Fig. 4, trench isolation material 24 has been polished at (sast
to an outermost surface of the at least one of tungsten, tungsten nitride and

amorphous carbon material 18 of masking material 14. Exemplary preferred



technol ogies. 25 Referring to Fig. 3, trench isolation material 24
has been fornmed within isolation trench 22 and over masking materi al
14 .outside of trench 22 effective to overfill isolation trench 22.
An exenpl ary preferred material is silicoh dioxide, for exanple high
density plasnma deposited silicon dioxide, and further, for exanple,
with or without thermal oxide and/or silicon nitride trench liner

materials. 30 Referrina,tpo FiLg..4, trench isolation material 24, has
been pol i she C&W'qugﬁsf”%[%d% ghg@{ﬁ%’%ﬁ?m%‘r PREE: t%%%mi?‘@agi“'% any
of tungsten, ekt beyetrtbtis @eetiibd GMPIBBIGIH G@riegn material 18 of
maski ng material 14, Exenplary preferred 7 techniques include

cheni cal - nechani cBefg56ng dRi Rig; 5 dhe extalgpbl onei ofi funggtemn titarivims nitrde end

yet -t o-be de ] ' farrl 148 D,

1001 bas Cone bR b thatefiel 5 Had bEe olRERr thd 8uliflupp prbiifay

mat eri al 48 tres dieleng eiscloedddictedn sdiectelys o atte leddt e@nabby , trerfzht @lation

etching is con?uct&% sel eﬁt i vel of tre i sal ation
e

y to at |east 21 0
material 24, MAGH efe W ?n%}‘"&'égsq%oglﬁp"ﬁg EB}‘QZ\%}%WPJ@ %‘Qggirla“‘iﬁ solation -

trench i sol atiéyial Pat afitdd caftext dF thiBlceomMeRXla @edib 2tAPSUYERMval fBmoves
sel ective etch or renpval renoves one material conpared to another

at a ratio ofpnatnatedalicomparsdie sagtpsladryraiadl ablaase 21y dhe Exemmiplgiy pad
al so be reno ; terl r

outwardly of Miﬁggll Ir‘(’)ﬁil 'Itn# ncE 2%. Péé?/wmdéiy%%fwr%xgn%%e%ﬁlay,oqﬁlatgﬁa' 24 from
al t er nat &0 exeniWaadly of idodatiomgranch®2 hat depleted by Fig. 4 is
illustrated in Fig. 6 _in.,connection with sem conduct or  .substrate
10a- Li ke numer al O 1¥8% i O NG s 8h B G Bt AL SPdTPRG i that
wher e appr opgegitd by thgdufikeinesneasd beimg &ndi edihestion tWhdafdefiediductor
nunerals or 15 with the s,llj(ffix "a". Maski nfg materjal 14a conprises at

| east two of S¢RfFe 92 HiFEdHIERAN IrPMyEedHat-eersripRe RNRQHIMEAt fre Hiitized

for exanpl e, wABrPUhsfodrRYE wili® difer8hiced Baplh RARaRL SHE NHIBYERF indhierals or
bei ng received outwardly of masking material layer 1 Ba which

conpri setb anwitheheoiuftit "#eadtassing oratariaddaerpmprisegndiuleast twe @ tangpten,
20 conpr: ses  BAGBEIEE BnfsERRRGY, ERRRAL R sor EBLENL S S ELE A0
of tungst enlemst oherdstush materinebeing received outwardly of masking material fayer
18a which comprises ancther of at least one of tungsten, titanium nitride and
amorphous carbon. In one exemplary embodiment, material 19 preferably
20 comprises amorphous carbon and material 18a comprises at least one of

tungsten and tungsten nitride.

By way of example only, another exemplary embodiment method of
forming a trench isolation region is describaed with reference to Figs. 7-9 in
connection with a semiconductor substrate 10b. Like numerals from the first-

25 described embodiment are utilized where appropriate, with differences being
indicated with different numerals or with the suffix “b”, Referring to Fig. 7, trench
isolation material 24b has been formed within isolation irench 22 and over
masking material 14 outside of trench 22 effective to overfili isolation trench 22,
Trench isolation material 24b includes a silicon nitride comprising tayer 30 and at

30 least one material 32 other than silicon nitride formed thersover. An exemplary
thickness for layer 30 is 70 Angstroms, and an exemplaty preferred material for

layer 32 is high density plasma deposited silicon dioxide. Of course, a thermat



By way of exanple only, another exenplary enbodi nent nethod of
formng a trench isolation region is described with reference to
Figs. 7-9 in connection with a sem conductor substrate 10b. Like
numerals fromthe first 25 described enb8di ment are utilized where
appropriate, with differences being indicated with different
nunerals or with the suffix "b". Referring to Fig. 7, trench

i sol ation mat.erial,. 24b has bee ored within isolatio ench 22 and
over naski nsdi?cr%t diorige %Xeblﬁlgﬁhgeo&m?gnq{htrfﬂcléﬁ@%“i’?l&etz%ob%f)'@r il |aﬂer
i sol ation trgupekitidd.of lalieedoh isol ation material 24b includes a
silicon nitride conprising Iager 30 and at 30 | east one material 32

other than silicdtefairing @eFiPopntansh isoiadip matsrabiemmagriieen poliskeed i at
for layer 3Q,i . [TB: i f

| ayer 32 i o RrSagdeArlosC iiadnt: B BN Aid o AR AR hBige g
a t her nmal5 8 armsdiphous cdiboxinaterialytd ofmgéitindpmatariaidd. on trench

sidewal | s 22 bef or after eposition of |layer 30. Referring to
Fig. 8, trench iglgﬁ(??ﬁ”ingn{anﬁ%r?’a E”Zﬁ‘i) At %ﬁ¥§ﬁpg%tﬁ@d_?'¥8@"£f‘ ‘%V@Es%”d
an out er nostartiphags cefbdn@aRirial §8%as WentichatNisietihe dUbsBRIUSbstantially
nitride and 5 anorphous carbon material 18 of masking nmaterial 14

Referring t GeEgvely, tor silicoft nitktes COBRESIHE 1RYARIGER.erBY Wayai examplerens an
and anorph W15 t r
Subst antt ot 15 to R Bl tof BrRRE A AR IS luhbaah, SoaiBakiakg,
way of etan@ra/enTiN salectiexe mplativy tetsiltiongnithlentarhpyisdsoH,80¢ lrnigH,O, at
el enental tungsten, .anorphou Lho 0 _and/or TiN se] ectivel
Cerative 1o AP BUR B FRRAL 4L a5R e o dutBe Bl Yol bhaRBl Sty of Eramplery
by wei ght atetdifgchbmistiyeior bichimayelomeatah tplgetePndnt/oBTiNexssgtvaiyrelative to

etching chem,stry for etching elepental t sten and/or Ti N
sel ect igvel y Sr"@OQ%lr]’t&'getCBmpé'??g Eelds Eiﬁ'r‘?’HjeH ; A 24 iHEde hyeveighlal 70560

at a 20:4:1 rati o/diyaysth&hexéhplbPmatBbd ad1ofoRi e ¥efBhar YsdBidHfed¥dn is
forming a trench isolation region is 15 described in connectionwth

Fi gs. 10513 qascrlbethdn tqopneaiam wihskigs c dRddctroponremionr witlh a1 gemiqgngiactor
nunmeral s fr figSt- j i . aut 1L : e "

appropri at e?gnvt\jntsp ﬁted:u?(fs'erl"g%s:@g g@%g@ﬁ r:‘écrgpsgé% \%\A&t't#dd%@ gj(ralenpl%néurr%el#gfesd
or with thewvsarkf approptiateRefiibr diffargnicas theig yndicaied gyithl Gjffesemasikieagls or

im:t Sg:oial:t ége@&a%%ﬁﬁél%gr (2] ggﬁm\é%itigﬁmoc tB.dW},té) Fnaséﬂ}?w t:rn%e?ia}ﬁc %é: Been

formed over semiconductar substrate 12. Such is depicted as comprising a pad

20 oxide layer 168 and an overlying material 18c, at least some of which is

oxidizable. Thicknesses are preferahly as described above in connection with

the first described embodiment. Exemplary materials include those as described

above, specifically tungsten, amorphous carbon, and/or tungsten nitride. An

additional alternate exemplary material is polysiiicon, whether updoped or doped

25 with another material or materiais such as boron and/or phosphorus. Additionat

oxidizable masking materials are contemplated, whether existing or yet-to-be

developed. Regardless, in one exemplary preferred embodiment, masking
material 14c is void of silicon nitride.

Referring to Fig. 10, an opening 20 is formed through masking

30 material 14c and into semiconductor substrate 10¢ effective to form an isolation

french 22 within semiconductive materiai 12 of semiconductor substrate 10c.

Mask opening 20 has sidewalls 34, and isolation trench 22 has sidewalls 36.



20 oxide layer 16 and an overlying material 18c, at |east sone of
which is oxidizable. Thicknesses are preferably as described above
in connection with the first described enbodi nent. Exenplary
material s include those as :described ab8ve, specifically tungsten,
anor phous carbon, and/or tungsten nitride. An additional alternate
exenplary material is polysilicon, whether updoped or doped 25 with

anot her materi al L1 agk ch a o] o] Qr.us -
Addi tional  oxi di@%ﬁ"eﬁlgﬁ%%’ﬁg%ﬁat%@éﬁg ofhe” B é%%?a g’,se%n@t P&jdizing
exi sting or goeditions beffecdier eb apétize Repardl eatarial Bidevelex®mal a Yreater rate
preferred e oditﬁept, r’rﬁshi ng r’rﬁtgrialj 1l4¢ is void of silicon o
nitride. Ref'@fPing ) ‘ghigh o ?W%i ﬁeﬂi SETRPNAYCtoh RalgriehAdugre oxidized.
masking 30 TRyEHy Fh &@Pﬁéﬁé’rréd”e%b%ﬁﬁﬁiégg%ﬁf%ﬁﬂe Whst Bgtie féﬂﬁe% which is

effective to forman isolation trench in sem conducti v

mat eri al 512 laeralynhickat gieonesuagidngmataim sidevads woihémongning Matkian over
sidewal | s 3 L.sQl at. idewalls 36. 9 Referring
to Fig. 11, 4“513%5 waat%g OT%%I?I&&@H@@@% ﬁé’gﬁgﬁlﬁt o oxidizing conditions
effective to oxi Heferrimgstii fig. T tterrichl isslafievwaldisiad£4athaa e piopmed alifin

t han that at, .ch sidewal | s 36 .of sem conductor material 12 are
oxi di z0d,  THURUEY (BHCLRG: SKEh B Ba PN SRE Ma GRISIGI, A6 rinkso
formed whi chyé$ combatRgardnent Bbaleh noatefall N BN iRt SfhbRlise continue
sidewal I s within opening 20 than over the sidewalTs of

seni cond@ct iafe daagrdigchiabeye iRet@Mentien twittFitlhe fist-dascebed qrsioddimients, for
material 24 14 i i &0l atd on tren . Ne|
Corpr i oe ond” e g paReldBy Thisiehet e, | 89 (i Pt 8 L hadies ¥l oo
trench i sol aendeonthictive alated d8efkos iengmpiegat stovheinifigetl®ont i nue 10 as

descri bed above in c ion. with the fi.rst-described, embodi nent .
for exanple whe yaq%’gﬁét%i §f‘%ma‘§i‘8{ %ﬁb%q{@efhcseﬂigo?@%ve&Ugﬁ%rﬁpy 1S
from sem cagitéd weFigst e aal 152 Likonuasailremaie Sigw 0L 18 EnBoditvbnt ARt
al ternat e exenpl r%/( enmbodi nent sem,%ﬁgﬂgqgt or substrate 10d is )
depi ct edin Lﬁ'ﬂg%‘f Beten APPEOPTBi%e WilimetE3T8NFe%0 RN iPAigated) gyt different
enbodi ment  aignerdfls dHitH Fedumheye ﬁ@FHrﬁﬁ%tcﬂFi@z 1M SdndbhiGstena iRl sk
indicated with different nunerals or with the suffix "d". Referring
to Fig. 14, 'SERPYBRERAIBY IFMesHIPLCOATSE transhdseion agtasal A4d compsidings
compri se trefelnimAhatdoRibrdRg8a) & 4228HeG8BlASaRE “Bn, as shown) the oxidized
masking material sidewalls and oxidized semiconductive material sidewalls (i.e.,

20 on material 39). An exemplary additional material 44 is formed thereover, for
example high density plasma deposited silicon dloxide.

Referring to Fig. 15, and by way of example only, subsequent processing
is depicted whereby all material has been removed outwardly from material 12 of
semiconductor substrate 10d.

25 Yet another preferred method of forming a french isolation region in
accordance with aspects of the invention is described in connection with a
semiconductor substrate 10e in Figs. 16 and 17. Like numerals from the first-
described embodiments are utilized where appropriate, with differences being
indicated with different numerals ot with the suffix "e". Referting to Fig. 16, a

30  masking material 14 is formed over a semiconductor substrate 12. Any material
is contemplated, and including for example those described above, and
preferably with such masking material being void of silicon nitride. An opening 20



silicon nitride conprising |ayer 42 received over (and "on", as
shown) the oxidized masking material sidewalls and oxidized

sem conductive material sidewalls (i.e., 20 on material 39). An
exenplary additional material 44 is forn¥d thereover; for exanpl e
hi gh density plasma deposited silicon dioxide. Referring to Fig. 15,
and by way of exanple only, subsequent processing IS depicted

wher eby al | t I e rial 12

sen conduct oHrH%su §S fgﬁﬁ?%dﬁPW%ﬁﬁ%@é’ ﬁﬁ{e i{‘ r gagangﬁﬂoae%qconguctor
formng a trmajtehans’blateomw@glfmmlm !aﬁiaﬁﬂrdamﬁhWEhwﬁﬁﬁ\eQﬁéteﬂéf theot
invention is descrjb d i tio th a . sem conductor substrate
be in Figs. Sf@ﬁ‘?fd} Mragﬁjﬁée alg oM Rikidler perapusigg daygmhaQ has been
embodi ment s qRskdd Jrvltﬁ@ads%ﬁcﬁr?tréﬁ@{ Qi)reh@b@er %éﬁg@'ﬂé@ﬁﬁ%@fgé&%@% line

indicated with different nunerals or wt he su
to Fig. B6, tened #hsiimegxempary émtc!imeasSmf dﬁmeedi%meirom t(emrrgstrdmsttoﬂso

cxanpl o ¢ hod Y £ o Rt 21 T G qbelien ek iinen nitice
mat eri al beioognprising GfyesEDI wmmmusbramde treéNBhORBMHMIY 06 Mihsidras nkeeml 14

formed throu mat eri 14 and into senm conductor naterial
12 effecti v&%%gaég egﬂ? é 496?P]9Weﬁ@ﬁpr2921 Maerias e as descripedrabove,

seni conduct Qfangas %%@%n‘%ﬂ\f asthd | fRsfdd Shidsn QﬁHPHéS' P, '1%\/%?@% gtfé)

been deposited wthin isolation trench 22 and over ng ma
14 ef f edPi vdranghlisaiation maéafcah%zmdmlceaeﬁpﬂemmpﬁsie@m 50aas hawjrg b

is from10 ﬁ;&g%&o&qeég tg)?'{? lffﬂ:;gﬁl% QP 4 4Trench isolation material 24

has been de Ited over s r| de conprising layer 5D within

i sol ati on trenchR&?erand tovég. Tmskaﬂgngmmrlaalmmw et dolapibntmatadd 24
22. Exenpl ar, referred e as.des . above, anel

i oh denai tyasPaeeg aaruer Bl e AfeRRnTaEomBrEnE 18 e B aduray
10 trench i splsakiicuhdueties halter@d 120t seinlicsreiiciNg §iiskera86 DS iefebivd @Y64ve
50 as having been polished at |l east to nmasking material 14.

Referrin§ t o FPYlon7of madikpmg Nidder FAMPAYINGNtRYEF BRlcRToigeing i ewwardly of
material 24 Seﬂﬂ(\,’cﬁﬂa%ﬁ\?b rrﬁ&‘%\ﬁsﬂ 12%)@5!3%%05@1.!&?\15' mtrﬁ'ﬁé r1|0ge GRMRkéRhiEaL,

I ayer 50 from out war d sem conductive materi al
seni conduct |teehr3mimaﬁtwhlwecewe@:twwetf@r Béemelelreaqu@b%u@@ii@ﬂn dioxide

silicon nit rén‘?ﬁmﬁ%’?ﬁ( 'I§'[§180fy§\¥8(5n ﬁ\%lﬂegld‘ﬁﬁatlddjgr Qﬁ'rrawlé%:)(h 8f25..1 by volume
solution of H,O:HF at room temperature and pressure conditions., Alternately
20  with polysilicon and silicon dioxide, such a solution could be utilized initially to
strip any native oxide overlying material 18 followed by efching polysilicon with
tetramethy! ammonium hydroxide (TMAH). An exemplary such solution is 2.25%
TMAH by weight in dsionized water at 30°C.



sem conductive material 12 of sem conductive substrate be. An
exenplary technique for such processing, where for exanple materi al
24 is silicon dioxide and material 18 is polysilicon includes

di pping or spraying with a 25:.1 by volunme solution of HZO HF at
roomtenperature and pressure conditions.ilAlternately 20 with

pol ysilicon and silicon dioxide, such a solution could be utilized
initially to .strip any native oxide overlying material 18 foll owed
by et chi ng TH6lIRMsNiPeANdti  t et ranet hyl ammoni um hydr oxi de ( TMAH) ,
An exenpl ary such solution is 2.25% TMAH by wei ght in deionized
water at 30C. 11 The invention claimed is: | . A nmethod of formng a
trench isollati om megficdrfdompng s imaggh isdlarami ragjom corapikdimg mat eri al over
a sem condqg,tmqlq gybls]t.rat CH Ifﬁrm ng an ocgltecpi_n t hrough the nmaski ng
material and MO the s ¢ondUee srMSEErIoLse s a8t ective to form an

i sol ation toeniehambpeiing Rkl cedhGkingendi@1ae ih@intdhe bOBicSRITic P BEBLGLRT
substrat e; &e‘ﬁosi t'h)gg a silicon nitride-conprising layer within the

i sol ation CHEAER ARIMARFOlEtRR thask vl In ssaicandugtiveprasestal obthe sermicordueion
trench; dep@stkieng trench isolation material over the silicon
nitride-conprising layer within the isolation trench and over the
maski ng matlepqsiing@uilkon aitsfe-coraptivienieher wilin Sisiisgationgrenclearchover the masking
i sol ation i s iLlican nitride-conprising |ayer at | east
to the naqs{EliEe(n?{Qa! ?rﬁfaﬁcgpgﬁ ]F}%atﬁ%lrlpgc(rﬂrbvi ng the masking material and the
trench i sodegdsomgmmeher isalatioremateriukovieothe Beicsn hitGdncomhrisirheayee G Gé Ng
| ayer from ora%.war_dl% of sem'] condlucti ve .rrﬁt er.i al ﬁf t he sem conduct or
substrate 'SSFFREFTIL 4g avahe neslpe fatshiabiuttidoleng frensh:

ni tri de- copplishfignBe rantarisREQnafitkig aRUEHARI] Qbﬁ(-nftt{ié%%mﬁ&mhfquW% IeN& to the

mat erial of the sem conductor substrate, the silicon

nitri d_e-coH’f)‘F]flég mgtepak apén  after the removing having an
el evati Onal'élﬂov‘ﬂil-gttﬁé ﬂﬁ§l¥in$ Waf G EaMhE Rerl B i%o(l"eﬁpoh\{ erfll g&ﬁ%ﬁ@ﬁlel Micon nitride-

outward of an elevationally outernost surface of sali
i sol ati on peneisdieg lagdrtfenm phievardle nbseimicpndctivEmenterat bbthe sémzbadurtdr substrate

wherein th sking materjal is void aof.silicon nitride. .3. The )

method of | Cney 1 SRS b Shel fis SBh ity Plrickbeon i Sod s BBiecste plSidtp i

of  pol ysi kdntomduttinegsitensl of itteasd nidndididr sdBstAR RMMITRR AUBdEBERRMKing portion
after the removing having an elevationally outermost surface which is received elevationally

outward of an elevationally outermost surface of said trench isolation material after the

removing.
2. The method of claim | wherein the masking material is void of silicon nitride,
3. The method of ¢claim 1 wherein the masking material comprises at least one of

polysilicon, tingsten, titanium nitride and amorphous carbon.

4, The method of claim 3 wherein the masking material comprises polysilicon.

5. The method of claim 3 wherein the masking material comprises tungsten.

6 A method of forming a trench isolation region comprising:



4. The nmethod of claim3 wherein the masking material conprises
polysilicon. 5. The method of claim3 wherein the masking material
conprises tungsten. 6 A method of formng a trench isolation region
conprising: 12 formng a masking material over a sem conductor _
substrate, the masking material conprisingg titaniumnitride; form ng
an openi ng through the masking material and into the sem conductor
substrate effectlve to forman isolation trench within

seni conductPNgAMskige WFEF@h%VG‘ééﬁP%ﬁHUM%ﬁub5§a@sthﬁamaékma@m|at ¢angprising
silicon nitficenGaARgi sing layer within the isolation trench and over

t he maskin material effective to line the trench; depositing trench
i sol ation THRg @) ORPRETS thiveigk ilej m@hmglma’wmbéamd)mp:rihmselg[cba&&tor\wlistmue
the isola r [ ria

trench; polterfgﬂl‘}ﬁégﬁﬁn' Eﬁmgmg%& aﬁn%hn i Cor]r%lg %‘ﬁwgrlf&flt?r iotﬁ%feis?%'ﬁond%cmr
nitride- comﬂrsmleng | ayer at Ieast to the maski nlg mat eri al ; and
renmovi ng t material and .the trench isolation naterl

ol at i v t GTRETSIA TUSGR ir F FraDr Hih G rat HG sy SHanGTER L aT §epesking
sen conductyavRiamedierivako m{e ttn@q-emm conductor substrate effective to

| eave a portion of the silicon nifride-conprising | ayer projecting

out war dl y FERpitingdisnelbisalatien Patepigt @ver Hie sgfcon hisrideeearesistheciaar within the
substrate, 1§0ﬂ%0§'tljeh(9%dmvtefﬂhg‘ﬁqaglgﬂgqﬂa rﬂgo%qaé %ﬂﬂe udld,er the removing
havi ng an el evati onal | y out er nost rch i1s recéived _

el evati onaDDlyshllmjtwvaﬁltbhoﬁolamnehavaallaod\aielsylcomhemhaasdmmmﬁgalager@]f ]easlalt@lthe
trench iso terial after the renoving. 7. The nethod of claim
3 wherein Hiiglhﬁ%ng%“a ange“ al conprises anorphous carbon. 8. A

met hod of f@mm:rghawtaslenghqatesml aid e eyl i atkRmRitesd] Rdativeab MeN8licdn nitride-
masking material over a sem condugt or, substrate t he masking materi al

conpri si ng BRI FhBUY (EUR BBAAELHBF FestiFRy dygtivieamaieriad et semispoHCargubstrate
ni trogen; E@EdvES REvOPEMIBYot AL QUG l%e%ﬁ‘lﬁll@& TR f'o?éctlﬁé'gut\am y from

t he sem conductor substrate effective to 1"'SO lon“trenc
Wi t hi n senPd@peideetieenpaxidraf ge 9@f'ﬂleﬂéU@@mUbﬁmCh,l@te@lﬂlcosmlhtsﬂtt-atblepl1smg portion

deposi ting,@ $id l'eﬁl%()m%]ta(/fngem %%%{dnsa 9 il A&! Sty\'%atc%whf hgsefeigglg?(fgh%%f)na][y

trench and over t tela ective
deposi ti ngoutwenbdfan@dﬁvanmnmﬂiymsateﬁﬁoalsunﬁacerofteh@nsmdhl1§<ﬂﬁhon material after the

nitride- COIT‘PHI’OIVS]I ng layer within the

7. The method of claim 3 wherein the masking material comprises amorphous carbon.

8. A method of forming a trench isolation region comprising:

forming a masking material over a semiconductor substrate, the masking material comprising
amorphous carbon comprising at least one of boron and nitrogen;

forming an opening through the masking material and into the semiconductor substrate
effective to form an isolation trench within semiconductive material of the semiconductor
substrate; depositing a silicon nitride-comprising layer within the isolation trench and over the
masking material effective to line the trench;

depositing trench isolation material over the silicon nitride-comprising layer within the
isolation trench and over the masking material outside of the trench;

polishing the trench isolation material and the silicon nitride-comprising layer at least to the

masking material; and



i solation trench and over the masking material outside of the trench;
polishing the trench isolation material and the silicon
nitride-conprising layer at least to the nasking material; and 13
renoving the nmasking material and the trench isolation nmateri al
relative to the silicon nitride- conprisimg |ayer fromoutwardly of
sem conductive material of the sem conductor substrate effective to

| eave a portion of the silicon nitride-conprising |ayer projecting

out war dl y feBeNInNS Biesskidgcrdieia pad deitghchobolatien memiiclonldtivt orthe silicon nitride-
substrate, Shi i it |, S L.on fter the renpyvj
navi ng an’ ST20atbRar OB TPLRaRRTREL BUIACAA b Ol F LBl SR Qe
el evat i onaleffyctiveue Wavela pbriian ofttewsdtcoonatiiercaomtrsimuster pusjtaing oafw:sdly drom

trench isol ation terial. after the renmpving. 9. A.nmethod of farmng .
2 trench SanisPTREYEleBroR Bt 1P RandFE Hongie T kTR i P oigy aption
a sem conduttéahe BuSANgERing dhee| REKIANG JNEEBH It BhrfAQ HiISis Rebe i vRTRIPRRMS Iy
carbon which is tgaqﬁganent to visible light; form ng an opening

t hr ough t h@UWEEkPIA] GiatdipRal]y dsamopsyr et seifitieneitiselation matssekatiesthe
effective tgndwkgn an isolation trench within seniconductive naterial

of the sem conductor substrate; depositing a silicon
nitride-conprising layer within the isolation trench and over the

maski ng terial ive. ine. rench; depositing trench
isoIationnghter?5P&E@£§%%%§”%%NF%@ﬁBhPIP%H%FFéWBWF g | ayer within

t he i sol atiroving a magdin@andtcoukesvet heemstdungr eetisesite ahe Qiahlahgi&la@?ialdwiprising

trench; polishing the trench isolation material and the silicon
nitride-coﬁﬁ?ﬂ@?%ﬁmp§wéwﬂgfmﬂgﬁéWH?BtQHg%hﬂﬁ§Eing material ; and
removi ng t hemivasdi dignimgtieolad thanshsking Mak@RCihd 50 BL LR coRiuBIHL albstrate
relative to _the silicon nitride- conprising |ayer fromoutwardly of
seniconducFﬁV@Vﬁﬁ{@Ppéﬂ'%ﬁﬂﬂﬁémﬁéhwggﬁéewﬁﬁﬁd%mbgﬂW&%@lNéﬁ¢sn@bmdumor
| eave a pogiyseneof the silicon nitride-conprising |ayer projecting
outwardly from ‘sem conductive material of the sem conductor

subst r at e, depwsiting Risdionn nittide-cen oy legirvgthpotht iotatioafiteach ildeveemoviasigng
havi ng an g%%% hk&@ﬁhg%lgggjgﬁnsb,surface which is received

el evati onal y outward of"“an &'t ationally outernost surface of said
trench i soligobidng meddris@htial hekriilteer the SM¥sM@tridtGondrivRENAR: Qhithin the

formng a trench isolation yegion conpr.i Ssing:
isolation trench and over the masking material outside of the trench;
polishing the trench isolation material and the silicon nitride-comprising layer at least to the
masking materiai; and
removing the masking material and the trench isolation material relative to the silicon nitride-
comprising layer from outwardly of semiconductive material of the semiconductor substrate
effective to leave a portion of the silicon nitride-comprising layer projecting outwardly from
semiconductive material of the semiconductor substrate, the silicon nitride-comprising portion
after the removing having an elevationally outermost surface which is received elevationally

outward of an elevationally cutermost surface of said trench isolation material after the

removing.

10. A method of forming a trench isolation region comprising:
forming a masking material over a semiconductor substrate, the masking material comprising

at least two of polysilicon, tungsten, titanium nitride and amorphous carbon;



form ng a masking material over a sem conductor substrate, the
masking material conprising at |least two of polysilicon, tungsten,
titaniumnitride and anorphous carbon; 14 form ng an opening through
the masking material and into the sem conductor substrate effective
to forman isolation trench within sem contuctive material of the
sem conductor substrate; depositing a silicon nitride-conprising

| ayer withi n the isolation trench and over the masking materi al

ef fective tBMiNHA PhrEIRG Brrugh t‘lfe'ﬁ%fi(irlgl mjerigl epg inte thelsemicondusttrenbsante
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el evat i onalPPyshEigBe erah iselpticaomatarial @hd ths siliserinitede- -edraritnglapériay least to the
outward of .ap.6 | y outernost surface of said trench

i sol ation mat (elr%‘ﬁ]\é@erI ?gﬁat he renoving. | | . The nmethod of claim 10
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coi nci dent effkdiive S@le@vSepdrGONHHGE sii@on ARERLIMprRfingliR, E%@c‘ﬁﬁ?gbﬁlﬂgﬂy from
substrate. 13. The nethod of claim| wherein the naskin

conpri ses f§% iSoncURti Vi aterd of 1e semieondustpiggberale he Spﬁcmmgplgpwnph%ng portion
amor phous A& AN e%m?:rg' h%l/ﬂ% ah &Y e@ﬁtl&ﬁﬂ?%hé os"E‘Emfécﬁ%ﬁchqg'?%glfveé)g%\? lonally

and nitrogen. 15. The nethod of clai erelrn e anor phous” ca
conpri si ngoltapet ofiag elevahepdly eutermos svifaielolf eaill krginth. !Sdfﬁt.l()lﬂ-hﬂelfmtaﬂaﬂth@f
claim3 vm?er]%lvrhthe maski ng material conprises at |east tw of 15
pol ysi li con, r%gst en, titaniumnitride and anorphous carbon.

[, The method of claim 10 wherein the masking material comprises amorphous carbon.
2. The methed of claim 1 wherein the elevationally outermost surface of said trench
1solation material after said removing is elevationally coincident with said semiconductive
material of the semiconductor substrate.

13. The method of claim 1 wherein the masking material comprises titanium nitride.

14. The method of claim 7 wherein the amorphous carbon-comprising layer comprises at

least one of boron and nitrogen.

15. The method of claim 7 wherein the amorphous carbon comprising layer is transparent

to visible light.

16.  The method of claim 3 wherein the masking material comprises at least two of



17. The method of claim 1l wherein the trench isolation materi al
conprises silicon dioxide and the masking material conprises
polysilicon, the rempving conprising exposing the substrate to a

sol ution conprising HO and HE 18. The nethod of claim 17 conpri sing
after exposing the substrate to a solutiold conprising HO and HF,
exposi ng the substrate to a solution conprising tetranethyl —ammonium
hydr oxi de. 1P.| nmet hod. of. cl Qgnerehg t he anor phous carbon
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i solation region conprising: formng a masking nmaterial over a

sem conduct or substrate; form ng an opening through the nasking
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substrate; depositing a silico e- cénpr|5|ng

i sol ati on sylsirel tef tdotipveonmisiignd:Q el HEr ench; dep05| ting trench
isolation material over the silicon nitride-conprising |ayer within
the isolation trench; and renoving the masking material and the

trench isoliati th’hdﬂ‘ﬁfe&tbi:i af claigh a¥ cyvi@pliong dfeer 8kpdstRNAMOGITEI-AE 10 £MWIIST NY
| ayer frontoutmardb ntconductlve materi a|l of the sem conductor
substrate “®FPENLs éaﬁﬁj d?@°§“%HFﬁFBﬁm8ﬂ°@W§“@PFF@BH“““%WUamemyl

ni tride- coamhioSiunghydy@he Proj ecting outwardly from sem conductive
mat erial of the sem conductor substrate, the silicon
nitride-conprising portion after the renoving having an

eva
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outward of an eIevatlona outernDst sur r
i sol ati on maegei.al after the removi ng.

20. A method of forming a trench isolation region comprising:

forming a masking material over a semiconductor substrate;

forming an opening through the masking material and into the semiconductor substrate
effective to form an isolation trench within semiconductive material of the semiconductor
substrate;

depositing a silicon nitride-comprising layer within the isolation trench effective to line the
trench;

depositing trench isolation material over the silicon nitride-comprising layer within the
isolation trench; and

removing the masking material and the trench isolation material relative to the silicon nitride-
comprising layer from outwardly of semiconductive material of the semiconductor substrate
effective to leave a portion of the silicon nitride-comprising layer projecting outwardly from
semiconductive materiai of the semiconductor substrate, the silicon nitride-comprising portion
after the removing having an elevationally outermost surface which is received elevationally
outward of an elevationally outermost surface of said trench isolation material after the

removing.



