1 DESCRI PTI ON METHODS OF FORM NG TRENCH | SOLATI ON REG ONS 5 TECHNI €AL

FI ELD This invention relates to nethods of form ng trench isolation regions.
BACKGROUND ART 10 In typical sem conduct or Vdevi ce appl i cati ons, nunerous
devices are packed Into a small area of a sem conductor substrate to create
an Integrated circuit. Many of the individual devices are electrically

| sol ated fromone another. Accordingly, electrical isolation is an integral

part of sem conductor device design M&i@’i ng unwant ed el ectri cal
coupl i ng between adj acent conponents I ces. Conventional nethods

of isolating circuit c | o | ' regi ons.
Such are formed by depmgy%ﬁhm?m%m%ﬁ@ﬂgayer over a
sem condu® or substrate. Trenches are etched through the masking |layer into
the -sem conWe, with tteL trenches bei ng subsequently 20
filled with i rial. Exenplary masking materials for trench

i sol ation i ncl udeTyga iivemtioniréltettoansthoah v forfiRg trehéM isolation’ eginsan
underlying pad oxide |I|ayer, Further after formng the trenches, they are

typically lined with silicon nitride which ultimately forns part of the
trench i sol aml dewal s of the trenches are typically oxidized
as well 'to f I de and either before 25 or after the nitride
li ner depisition. Imhdypicalnsamicanductosndavicer applications, inumerousddpwvices care

| solation tre ch d n L

over the mas % ﬁa‘f‘@/ Baﬁé‘%r&?g’k% gﬁmﬁﬁgc{q’éﬁ&@ fcg,bfe@ﬁ%;\”mtg&ra%d

over-filling difeeit bmr b$ therindividugl [devices are éluﬁneﬂly* iYolatéfroRPbhéE anatHeRck,
m cal - mechani cal pol i shing, | east to the 30 outer

fqr exanple Me
surface of t dinlyg elasctrical a%olahgwsrwmeajahm@pf gemiconduetar deyicesdasign
o e o o SoE BV, S e B Sl e el
out war dl y1sof dévicas: ench isol ation regions, Unfortunately where the masking
material compri Sescgr'nlenﬂgp\al methods of isolating circuit components typically use trench
isolation regions. Such are formed by depositing or otherwise forming a masking
layer over a semiconductor substrata. Trenches are etched through the masking
layer into the semiconductor substrate, with the trenches being subsequaently
20 filled with insulative material. Exemplary masking materials for trench isolation
include silicon nitride and polysilicon with or without an underlying pad oxide
layer. Further after forming the trenches, they are typically lined with silicon
nitride which ultimately forms part of the trench isolation material. Sidewalls of
( the trenches are typically oxidized as well to form silicon dioxide and either before
25 or after the nitride liner deposition.

The trench isolation material which is formed in the Isolation trenches
typically includes deposition of insulative material over the masking material 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 1o 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 maght get etched as well. This can cause nitride |iner
recessing within the trenches relative td the outer surface of the

sem conductive material of the substrate. This can result In gate oxide

wr ap-around that can degrade the transistors which are ultimtely
fabricated. 5, ile trmaénvention s notivated. in quressin t he, above

i dentified Migohgst etehed as,well. wJyis can; causeq nitride lingy Lecessing withinythe
limted b ' | & |t it .
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accordance wubbtratee drhis reame resule{niigats oxide wrap-arobAdh thafl lcani degratis othe
i ncl udes nmethods of faorm ng trench isolation regions. In one
i npl enent at iteaNsistorswhich greiltimately fabneateded over a seni conductor substrate.

The masking mat ey ' easSts: L0, b i Lileliqde
and am)bphous czyr’ ﬁ%ensﬂgﬁhg%@rﬁéﬂélssﬁ%}@e@ %r%dl#gaﬁé%'ﬁg W&sﬁﬁ%&%&gﬁegﬁ and
into 15 the jsstigs; ot decinomaos wat redt dimletiect Thee inveftiormi@nonigolimitednby rthec h
wi thin sem conductive material, of the sem copnductor substrate, A trench

i sol at i on RECOMPANYING ¢'aimitas iterally wordeds withpulinterpestative, o aher limiting
rench. The Pined 1 Beediiokith. RN A-EaREo iy e Yid ot sdfhabfter’  of

surface of the at | east one of 20 tungsten, titaniumnitride and anor phous

carbon of t Lng material. The at | east one of tungsten, titanium
nitride18nd s carbon is/are etched from the substrate. In one

i mpl enment ation, anEEhiestid inbrdek MHetRols %Pfcfhﬂirggéﬁéw @ﬂﬁwﬁg?giog\?mé !g?'?s

form ng masking material over a sem conductor strate, east
sone of thei henfation ca irasking owateriabisl formad ayerna sgniconductardsubbatrateh t he
masking material a Into the sem conductor substrate effective to,form an
a0l at Pon t ARG Melerialcesiinass, et fRast oPd StofuRaRtsh, Sfiftitinkies Bnd
substrate. aRRGPABAS cREboN)JAR dpeniny i8itbRfled KHBGHN Ry MdskiniChmaterRl andaMe) | s
The substrate iS exposed to oxidizing conditi-ons effective to oxidize the
maski ng 16at 4he asemicandyetos isubstrate glive toatformhan Jselation htreachiewithine of

the sem conqueliVSiuetive material of the semiconductor substrate. A trench isolation
material is formed within the isolation trench and over the masking material
outside of the trench effective to overfill the isolation trench. The trench isclation
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 materlal. The at
least one of tungsten, titanium nitride and amorphous carbon is/are atched from
(. the substrate.
In one implementation, a method of forming a trench isolation 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 material
30 sidewalls at a greater rate than which the sidewalls of the semiconductive
materlal are oxidized. Trench isolation material is formed within the isolation

trench.



material are oxidized. Trench isolation material is formed within the

I solation trench. 3 In one.inplenentation, a nmethod of , formng a trench

| sol ati on region conprises formng a maskithg material over a sem conduct or

substrate, An opening is formed through the masking material and Into the
sem conductor substrate effective to forman Isolation trench within

sem conductive material ,of 5 the sem conductor substrate. A silicon nitride
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Fragnent at JeolbiH ritSal G ol roibtivé 16 he el nitiéY cBmeliiaafler o,
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15 Other implementations and aspects are contemplated.

BRIEF. DESCRIPTION OF THE DRAWINGS

Preterred embodiments of the invention are described below with reference to the
following accompanying drawings.
20 Fig. 1 is a dlagrammatic section view of a semiconductor wafer fragment in
pracess 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 inventlon.



30 Fig. 6 is a diagrammtic section view of another sem conductor water
fragnent in process in accqordance with anrﬁaspect of the Invention. Fig. 7 is
a diagrammatic section view of another sem conductor wafer fragment in
process in accordance with an aspect of-the invention. 4 s Fig. 8 Is a view
of the Fig. 7 wafer fragnent at a processing subsequent to that depicted by

Fig. 7. Fig. 91is Vg i r '
subsequent to tha@g'dge%:l\%? feea\F Ecﬂﬁ %g g%égrabhégﬁgag%%aﬁgmb@@c? i on
vi ew of anot hhat depictedbyu€igo?. wafer fragnent in process in accordance with
an aspect of the iLf[évention, Fi fqm%lié, ié a view of the Fig. 10 wafer fragnent
at a processing sUH8<}ifcaview g I948 waleetragment gt a processing subseguenttoey
of the Fig. f ng at a processi ng subsequent 10 to that

b, AigtEedefifAgs, ot 2 P o Fig 1

depi cted by 371s a view of the Fig. 12 wafer fragnent at a

processi ng subsequEigt 10tis 4 ldidgrammaticesedtionview b2 anbifer sefnicenductor wafar
di agrammati c section view of another sem conductor wafer fragnéent.in

p][ OCﬁSS I n adm?ﬁdemmsanaag%énc@wiﬂ\@ aspagiof the inventiary~ 15 1s a vi SW
Fig. 14 - :
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waf er fragndotthatdepicteddy Fig. t0.cordance with an aspect of the invention,
Fig. 17 is a viewof the Fig. 1 er _fragment at a processi ng subsequent
20 to that depict @%}PH@.V?%PP%QLEb%ﬁQd@WPW&PWSMI%%QWQN
EVMBODI MENRS i djqrent method of formng a trench isolation
regi on ishﬂi i'r?lat'ﬁa ' éés’(??'rﬁgg'dﬂ\?h?th reference to Figs. 1-5. Fig. 1 depicts a
sem conductor 25 Fght3 issa wieW ot theFigs 1 2 gvdferd fragment anal pracessingedubseqlert. 2,

f o exanpl e crystal LLine,si]jcon. Although the invention is described
t hr oughout igggﬁ%t ﬁﬂ"gpgtq}'}dg'c text of bulk sem conductor processing,

sem conduct or - on- ipjguhatigra diagrammatic section view of another semiconductor wafer
fragment in process in accordance with an aspect of the invention.
15 Fig. 15 is a viaw 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 pracess in a¢cordance 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. 1-6. Fig. 1 depicts a semiconductor
25 substrate 10 comprising bulk semiconductive material 12, for example
monocrystalline silicon. Although the invention is described throughout in the
preferred context of bulk semiconductor processing, semiconductor-on-insulator
fahrication methods as well as any other methods of fabricating trench isolation
regions are contemplated in accordance with the invention. (n the context of this
30 document, the term "semiconductor substrate" or "semiconductive substrate' is
defined to mean any construction comprising semiconductive material, including,
hut not limited to, buik semiconductive materials such as a semlconductive wafer



R
fabrication nethods as well as any other nethods of fabricating trench
I solation regions are contenplated in accordance with the Invention. In the
context of this 30 docunent, the term's®m conductor ‘substrate" or
"sem conductive substrate" is defined to nean any construction conprising
sem conductive material, Including, but not limted to, bulk sem conductive
materials such as a sem conductive water 5 (either alone or in assenblies
conpri si ng (eitherr aimeerMana BRsemblios eomwsiegn otivedu matedalsathareah), | apdr s

ei t her al one or .asse sing other, materials
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10 | ayer 1?,‘"& {.from20 Angstroms to 75 Angstrons, with 60 Angstrons being a
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substantially | ow absorption coefficient I n whic has a range between

about 0. 15 psefarradaxampleo Masking materjal éﬁYQKéMWWS@deﬂﬁrﬁnveéuaﬁﬁiﬁbhous

oo 00, ot Shfipria iy RSERIEY bR DRSS ahblivo ARS8 GO Bpe Y, '

-about 460Cemidddimant where aeorphows earbon isruilized cit mighecdmpngp &t ivastbaat 3
of boron and nitrogen.

Further in one exemplary embodiment with respect to amorphous carbon,

such might comprise a layer that is transparent to visible 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 low absorption coefficient (k) in which k has a range between
about 0.15 and about 0.001 (or lower) at wavelenéth 633 nm. The amorphous
carbon comprising layer transparent to visible light range radiation, by way of
example only, might be formed at a temperature from about 200°C to

25  about 450°C, with an exemplary preferrad pressure range being from about 3
Torr to about 7 Torr, A specitic 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 to 1100 watts, with 800 watts
being a specific preferred example. An exemplary flow rate for the CsMs is

30 from 400 scem to 2400 scem, with 1450 secm being a specific preferred example.
An exemplary preferred flow rate for the helium is from 250 scem to 850 scem,
with 450 scem being a specific preferred example. An exemplary preferred



Tort to about 7 Torr. A specific preferred exanple is 375C and 5 Torr. Such
deposition preferably occurs, by plasma gengration, wth-an exenplary power
‘applied to the showerhead being from500 watts to 1100 watts, with 800 watts
being a specific preferred exanple. An exenplary flowrate for the C3H6 is
so from 400 scan to 2400 sccm wth 1450 scan being a specific preferred

exanple, An t _ Is 0 ,&ﬁ&}, n
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C3tB. A pref Chirfh ddén Rigposed mit! B eiteh ¢Henaas (dioR ddrdibihalién Cr! UgHone
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of the anorpho carbon Conprising layer “is 1 an exenpl ary boron
source gas i sheXubstrateaforcdhegmenphotis carban compfisingdayerds 4000aAngstroms. |f
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desired, an exenplary concentiration range I'n the Tayer for nitrogen is 15
from 0.1 % atafiiaO0tsccpnoand aniexemglany nittagemsource/gas laMNz atein exemplary flaw ng
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Fig. 2, an opangadn 2He isyer heEtorbarishdm D53 Aot 6% alémivit Wetb nitfoger 0
sem conduct or substrate 10 effective.to forman isolation trench 22 wthin
sem conduct i VAORIRG é§ Aasirad, an exemplasy sopcentrationsfangednithe layer foritspgen, is

Ceveropmadl” MR ey R MR 0| L1027 0 P2 19,01 opec
Hard masking and/or antireflective coating layers might be utllized over
masking material layer 18. In one preferred embodiment, masking material 14 is
 void of sliicon nitride. | -
Referring to Fig. 2, an opening 20 has been formed through masking

20 material 14 info semiconductor substrate 10 effective to form an isolation
trench 22 within semiconductive material 12 of semiconductor substrate 10. An
exemplary preferred manner of doing so is by photolithographic patteming,
development and etching, whether using existing or yetto-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 to
overfill isolation trench 22, An exemplary preferrad 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 least
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
formed wthin isolation trench 22 and oves masking mat'efi al 14 outside of
trench 22 effective to overfill isolation trench 22. An exenplary preferred
material is silicon dioxide, for exanple high density plasma deposited
silicon dioxide, and further, for exanple, wth or w thout thermal oxide

and/or silic ikt c ; 3 ' BfnRef@ e 4 biyindt s
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Fig. 6 | noconsnawardly oMdoltidondpsiichoasluct or  substrate 108. Like nunerals from
the first-described enbodinent are utilized where appropriate, with
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titanium nitride and amorphous carbon with, for example, an outer layer 19 of at
least one of such materials being received outwardly of masking material layer
18a which comprises another of at least one of tungsten, titanium nitride and -
amormphous 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 described with reference to Figs. 7-9 in
connection with a semiconductor substrate 10b. Like numerals from the first-

25 described embddiment 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 trench 22 and over
masking material 14 outside of trench 22 eftective to overfill isolation trench 22,
Trench Isolation material 24b includes a silicon nitride comprising layer 30 and at

30 least one material 32 other than silicon nitride formed thereover. An exemplary
thickness for layer 30 is 70 Angstroms, and an exemplary preferred material for
layer 32 is high density plasma deposited silicon dioxide. Of course, a thermal



By way of exanple only, another exenplary enbodi mrent nethod of formng a
trench isolation region is described with _reference to.Figs. 7-9 in
connection with a sem conductor substrat ealob, Li ke nunerals fromthe first
25 described enbodinent are utilized where appropriate, with differences

being Indicated wwth different nunerals or W|ththe suffix "b". Referrlng
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el emental tun sten and/or Ti N sel ecti vel )(Frel ative to_silicon nitride

conpri ses H2€iching chemiatryoretshing elemantal tungstemandier Jilt salectively fﬁ'éi"’%tm)t her
exenpl ary m&lpﬁ&kﬂﬁné&éﬁ?nﬁgsés Heénﬂﬁl |51 ﬁé&)&?ﬁt 498149 ratho b

connecti on ohnect1 on a sem condugt or SUbSt rat e
10c. Li ke nuner al ¥ef ranothereaxemplaryd enathodeof fariming ree ttensheisotationz eedjloniteer e

o £ el o pRacredkny Bpinerion it s 16°%f in Cobnetion, Wilha FAEPNYNCtSh .
ngrp Pleglnngf ggmrdwenrwemk@%ﬂhamﬁ fronP the Fire-deberibia erhBodifidint 06 witized
wFr)\ere appropriate, with differences being indicated with different numerals or
with the suffix “c”. Referring initially to Fig. 10, a masking material 14c has been
formed over semiconductor substrate 12, Such is depicted as comprising a pad
20 oxide layer 16 and an overlying materlal 18¢, at least some of which is
oxidizable. Thicknesses are preferably 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 altemate exemplary material is polysilicon, whether updoped or doped
25 with another material or materials such as boron and/or phosphorus. Additional
oxidizable masking materials are contemplated, whether existing or yet-to-be
developed. Regardless, in one exemplary preferred embodiment, masking
material 14¢ is void of silicon nitride.
Referring to Fig. 10, an opening 20 is formed through masking
30 material 14c and into semiconductor substrate 10c effective to form an isolation
trench 22 within semiconductive material 12 of semiconductor substrate 10c.
Mask opening 20 has sidewalls 34, and isolation trench 22 has sidewalls 36.
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20 oxide layer 16 and an overlying material 1 Be, at |east sonme of which is
oxi di zabl e. Thi cknesses are preferably ag descri bed above in connection with
the first described enbodi ment. Exenplary nmaterials include those as

descri bed above, specifically tungsten, anorphous carbon, and/or tungsten
nitride. An additional alternate exenplary material is polysilicon, whether

updoped or doped 1.t.h hey. | terials. s bar on .and/ or
phosphorus. Addi ﬂ%g?,'m'lb ggir]ﬂé'zglgl‘ e@?&?ﬁ@]ﬁ&{%’. Qeghaféaﬁgqﬂagﬁpgé g
whet her exi gbhdiioRS etfetctive 16 dxidiay Phaakfig nfdteddlddigswalld B408¢€ acoreterarate
preferred enbodi nent, maskin material 14c Is void of silicon nitride.

Ref erring t &han dhatiat which sridewalls>36; of semieenductarumaterialki2 jarezoxidized: i al

tronoh 22 i PRSP B OUE, BletereE St i Sl vl A i sl St ', o
Mask opesi natgfalipahickeriovar the mdsking thdtenaladidewallsy ®RIR cpkriveg 20 tHanaves 36.

9 Referring to Fig. 11, substrate 10c has been exposed to oxidi zing
condi ti ons 14 slgewalls of sepicanductivesnategiahd@.eri al sidewal I's 34 at a greater

rate than that ' i dewal ' teri @

oxi di zed. . Ther epP G e FIGCYE et nBlouPR T ABREL £4 haB HeB Brd vl .
which is 5 slgtion drdndmﬁz.ks;xcnm?hwmmbmomé imateAaeWith Imaterialae®
opening 20 than over 'the sidewalls of sem conductive material 12. Referring
to Fig. 12, alsocremprisingddrench Isalation snaterial. nErogassing: aight pthervise contiauet i on
trench : o ' hse t pld Y ' al so
conpri si?%g ?rgeﬁtez r1l;sét(c)’l éplagén Iﬁa{f‘g{r}ﬁgﬁ{m grm(i)}getggi ﬁ'&bﬁhg‘mﬂtﬁ %g%oz@bggshﬁ%ﬁue 10
ai descri beéxample wherebynmaiteriats v24d) 89 cand 4t - dres qemovede vhiwhrdiynfrom f or
exa

npl e whereby majerials, 24¢g, .39 and l4c- are renoyed qutwardly from
seni conduct P@E}'(‘Fﬂﬁ‘}éﬁcf'y mﬁ?f‘éd%@%{m'%%ﬁem "i‘ﬁgiﬂ - 13. An alternate
exenpl ary enbodi pggnt 1t6 0 S 1Qdmi IrC | IS i 14
and 15, Like nurremrhalas'&ﬁaotﬁ] tB %ﬁp@g%gbﬁgﬁ@%ggw@&ﬂgger E?gmtétlie::-lidiagdsvvhere
appr opri at e depicted ih Fipsr thand 15¢iLikp humecals érdrmvihenFigsf 10r118rambodiment arer

e "8 bbb el e o serSaF BBAE- SoRl AE Grdfi ) o
a numerals or with the suffix “d". Referring to Fig. 14, Semiconductor substrate 10d
is shown.as being formed to comprise trench isolation material 24d comprising a
silicon nitride comprising layer 42 received over (and “on”, as shown) the oxidized
masking material sidewalls and oxidized semiconductive matarial sidewalls (i.e.,

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

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

25 Yet another preferred method of forming a trench isolation region in
accordance with aspects of the invention ls 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 or with the suffix “e”. Referring 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
prefarabiy with such masking material being void of silicon nitride. An opening 20



-silicon -nitride conprising |l ayer 42 received over (and "on", as shown) the
oxi di zed masking material sidewalls and I di zed sem .conductive materi al
sidewalls (i.e., 20 on material 39). An exénplary additional material 44 is
formed thereover, for exanple high density plasna deposited silicon

di oxide. Referring to Fig. 15, and by way of exanple only, subsequent

brocessing - iffadi e JAmEA" eitbudh| mERGHG Gnalbiial DFE" aR8TRYB] deiiksidlicter T O

material 12 o sem conductor substrate et another preferred nethod
of formi ng a mateniah12 seffeativento dgrmn ann isalatkoor deemch 22t withirpematerial 12 eof

Figs, 16 and SeRcpRdistor, AubSRIS ADan AvalioR iFaR. COmPHERS JaNEr SR ReE basp

utilized wher ' | ichf ' Ve ' Inflin@r ent
nuneral s or vﬁ’%ﬁ ? ﬁgwé uﬁ P)?' ’*\ﬁgm’é@'e% ?’%St@%’qﬁf‘ga“%m gﬂ%ﬁ%&?@m{@“ al
14 is forBed trareh 22.sokmn axerhpianyrthickness forlaydr 5anis framen0aAngstroms to 150

b ef of ALy w ATEUPERF. vtk s BN TERtepel 8 N oedy depasiBd PV ik, niide
openi ng 20 1Gom@dsi Er&0TWithin isBlator BfeNch 9255l iovbr Iadking | Matrial 14

4
sem conduct or mat e’??a?ylz effective to forman isol ation trencb 22 Wwthin
materi al 12 outsidendfcioencic@2r Exempialy cpretertedamatenale rarai as idescibath above,g

matorial 14 diarony; OR donei bt eouBd lodh ibras, P TH el @i, o,

50 s [ 0 10rduTESIMGN iatéfi) 248K ISR nitde BOMDSRg a8 B0TRS Plavinp bsbnhas

been deposited over silicon nitride CO{T‘B{.I sing layer 50 within isolation

trrench 22 andpaligbed ghleiashtp maskinganatedal thit si de of trench 22. Exenpl ary

1y . ; ) .
fepost ted o111 con HRRGE F, 17, b Breril 104 Hoflch, Melur rieiRs,
24 and sili cavave beertrernoved relative toasiticord fitride ba«nEﬂeingelaver 50 ifionh edtwirdlyeast
to masking material 14. Referring to,Fi as

i sol ation nat‘%frqeﬂ'c‘iﬂﬂ“(’r\'é(?é“%'@@ﬂ'g 1%:‘?6\58&9‘%\599?‘%5‘?&9%@@%38?9 '?’Fg‘g?eévgenCh
e condus: | v Bofien, [ SRS e, WorNEIRIAGIRYRE SU° diBieRlnG obfufitly o
ni tri de conprsemiognductive Batgriabj 2 1of reproliconductive sidbstrate 10e. An exemplary
technique for such processing, where for example material 24 is gilicon dioxide
and material 18 is polysilicon inciudes dipping or spraying with a 25:1 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 etching polysilicon with
tetramethyl ammanium hydroxide (TMAH). An exemplary such solution is 2.25%

TMAH by weight in deionized water at 30°C.
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sem conductive material 12 of sem conductive substrate 10e. An exenpl ary

techni que for such processing, where for exanple material 24 is silicon
dioxide and material 18 Is polysilicon includes dipping or spraying with a
251 by volume solution of H20: HF at roomtenperature 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 etching polyslilicon with tetranmethyl amonium

hydr oxi de (TMAH). An exenplary such solution is 2.25% TMAH by wei ght in

dei oni gedp@ter it 30.C. 11 CLAIMS Wiat is clained is: 1. A nethod of
formng a trench isolation region conprising: formng a nasking materi al

over a sem conductor substrate; the nasking material conprising at |east
one OthPﬂgshﬂg titaniumnitride and anor phous carbon; form ng an opening

t hr oug b Ky material and into the seni conduct or substrate effective
to forman isolation trench within sem conductive material of the

sem conductor substrate; formng trench isolation material within the

i sol ation t’f@%&ﬁth&ﬁ@fgif@t‘n&%%e%é%&l%@n TOEQIEGIMPISHIE si de of the trench
effective | RuAier & ihbskii niadHaR vl ol LANEMNauRB Is5bUAt, LRE hAGNGN Rt i On
materi al at t to an outernost sur ace oP gast one tungsten,
titani cnmprisirrg; addaeastrtdleanﬁmrqglstemsntmummmldé artdremorpldusrcgrbong eri al ; and after the

pol i shi ng, chln al |, in e naski mat eri al m t he substrat e.
5 The ot h  Sening iouBh i Shuimiomhina Hik 81 T semignieut SHRE on o
The ”Eéﬂf&’t‘iv@fto %ﬁh Ml 1s%ﬁb§ltfbnbl|ﬂ&vxﬂﬁ§ l%!:ﬂi\i}:oﬂ@dc@i"vé %at@ﬁzﬂpéﬂ ﬁﬁsse@qﬂ%ﬂh&uﬁ
carbon. 4. The nmethod of claim| wherein the sem conductive nateri al
conpr i 8strd¥ell k substrate nmonocrystalline silicon. 5. The nethod of claiml
wherei n the c o] | GO ioxi de. . The

nmet hod of c OH‘% Hvd?ﬁ 138‘15{1{?1?: nq%&ga?]c\ﬁ{ﬂlnggﬁgtlgogﬁ%r?at&}rlcﬁlaﬁndgé’%ﬂr ﬂ%elsna%l?g:aryer

conpri ﬁiategabodtm@mf thé trenc(ti&ffeeﬂlvelteasérﬁﬂmllmmlﬁtldimtﬁer&hj i con di oxi de bei ng
formed over t silicon, .niitride- co of claim®6

h sin 7.
wher e n 1 nePlShing 8 FE iR AR Bh BHITS B A iermps SUTHE Qihe & lest ofe

of tungsten, titanium nitride and amorphous carbon of the masking material; and

after the polishing, etching all remaining of the masking material from the substrate.

2. The method of claim 1 wherein the masking material comprises tungsten.

3. The method of claim 1 wherein the masking material comprises amorphous carbon.

4. The method of claim 1 wherein the semiconductive material comprises bulk substrate

monocrystalline silicon.
5. The method of claim 1 wherein the trench isolation material comprises silicon dioxide.
6. The method of claim 5 wherein the trench isolation material comprises a layer
comprising silicon nitride, at least some of the silicon dioxide being formed over the silicon

nitride-comprising layer.

7. The method of claim 6 wherein the at least some is formed on silicon nitride of the

silicon nitride-comprising layer.



silicon nitride-conprising layer. 12 8. The nethod of claim| wherein the
etching is conducted selectively to at |east sone of the trench isolation
material. 9. The method of claim8 wherein the etching is conducted
selectively to all of the trench isolation material. 10. The method of
claiml wherein the masking material is void of silicon nitride. 11. The
met hod of claim| wherein the masking mgterial conprises titaniumnitride.
12. A nmethod of formng a trench isolation region conprising: formng a
maski ng mat er | i_l ov%{ﬂda sem conduct or substrate: the maski n? mat eri al

conpri si ng ti% dff meadiaficlem 1y wherpin ghesichips iti cRgducirdoislistiyels inaidrashepmseler i al
and i nt ot BeneMISRRANGES] Ssubstrate effective to forman isolation trench
Wi thin sem conductive material of the sem conductor substrate; formng
trench isolation material within the isolation trench and over the masking

o O 5 R AT BB s U L PO ",

t
polishing the tr%nmc?ﬁh I"sol
t he at |jedationongeriglf tungsten, titaniumnitride and anorphous carbon of the
maski ng material; and etching the titaniumnitride fromthe substrate. 13. A
met hod of formng a trench isolation region conprising: form ng a masking

material oven Aol GAGHEHLM lﬁﬂrgge‘g% ﬁ:E%ialeiPﬁB%fegféi ﬁqgmfesﬁﬁc%h nitﬁ?éTpr! sing

anor phous carbon conpri sing at one 0O n and nitrogen; formng an
openi ng through the masking material and into the sem conductor substrate

effective to fo an.i solatio rench within sem conductive material of the
semi conduct or! - iﬂ‘lb@ﬁha?@kg‘?w? Ei“h‘ﬁre{lr} @‘ﬁ@ﬁ%‘%r’&fﬁf@ﬁ"mf&e? gfanign ‘Pffrff%t he
i solation trench and over the masking material outside of the trench

effective to overfill the isolation trench; polishing the trench isolation
material at |ldadtmethodef formiag gdenchisplatiereregionichmprsingeast one of tungsten,

titani umnit rf'oqu?lngnad n%ggfnghﬁgériﬁla'bpﬁ‘naoge i %dlé@&kithrgEF &hd q'nlléski?lgdm;érial
et chi ng the anorphous carbBon fromthe substrate.
comprising titanium nitride;
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;
forming trench isolation material within the isolation trench and over the masking
material outside of the trench effective to overfill the isolation trench;
polishing the trench isolation material at least to an outermost surface of the at least one

of tungsten, titanium nitride and amorphous carbon of the masking material; and

etching the titanium nitride from the substrate.

13. 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;

forming trench isolation material within the isolation trench and over the masking
material outside of the trench effective to overfill the isolation trench;

polishing the trench isolation material at least to an outermost surface of the at least one

of tungsten, titanium nitride and amorphous carbon of the masking material; and



14. The method of claim 13 wherein the anorphous carbon conprises both boron
and nitrogen. 15. A nethod of formng a trench isolation region conprising:
form ng a nmasking material over a sem conductor substrate; the nasking
material conprising anorphous carbon which is transparent to visible light;
form ng an opening through the masking material and into the sem conductor
substrate effective to forman isolatijgn trench within sem conductive

mat erial of the sem conductor substrate; formng trench isolation materi al
wi thin the isobation trench and ?ver the masking material outside of the
trench ef f ecEichR8hy BUP ?qslcafq’ﬁ@ rogbthg sWRsHater ench; pol i shing the trench
isolation material at least to an outernost surface of the at |east one of
tungsten, titaniumnitride and anorphous carbon of the masking nmaterial; and
etching the anorphous carbon fromthe substrate. 16. A nethod of formng a

trench isol at] | rising.. form Kin i.al .over a
seniconducto#hgﬁ%iﬁggggfﬁgﬂgmnggggﬁakﬁégéggr Oﬁggﬁ%??ggﬁ S%Sqrgééﬁnpﬁ%dof

t ungst emitrdgeh.ani um ni tri de and anor phous carbon; form ng an openi ng through
the masking material and into the sem conductor substrate effective to form

an isolation trench within sem conductive material of the sem conductor

substrate; fq&m RIS 'hz%gﬁ,.gliaéms(;m}o@lrrggbn%rh&jéﬁééhe isolation trench and

over the maski ng nateria tside of the. renc ctive to overfill the
i sol ati on tr &roing pomaskingignatéreal t oeench semsbeductn substeate;athecamaklgng tmaterian
out er nbst _sur.f ace OL t he t .one tung@tlﬁgﬁf titaniumnitri de and

t

|
O Do skmBtfihe fRehous nfin ST s sffargh oLy OB R

’ng the at | east two of
tungsten, ti faRiindambpdnisiethangbhati® habkitg ntddriadand imentidemissHdatonbiebstrdté. The

met hod of claim 16 wherein the masking material conprises anorphous carbon.
effective to form an isolation trench within semiconductive material of the semiconductor
substrate;
forming trench isolation material within the isolation trench and over the masking
material outside of the trench effective to overfill the isolation trench;
polishing the trench isolation material at least to an outermost surface of the at least one
of tungsten, titanium nitride and amorphous carbon of the masking material; and

etching the amorphous carbon from the substrate.

16. 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 tungsten, titanium nitride and amorphous carbon;

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;

forming trench isolation material within the isolation trench and over the masking
material outside of the trench effective to overfill the isolation trench;

polishing the trench isolation material at least to an outermost surface of the at least one
of tungsten, titanium nitride and amorphous carbon of the masking material; and

etching the at least two of tungsten, titanium nitride and amorphous carbon from the

substrate.

17. The method of claim 16 wherein the masking material comprises amorphous carbon.





