13 SEP 2005 1 METHOD FOR PRE- STI - CMP PLANARI ZATI ON USI NG POLY; SI THERVAL
OXI DATI ON BACKGROUND OF THE- I NVENTION (1) Field of the InVentionST@gp 200
invention relates to z nethod of fabricating sem conductor structures;‘énd
nore particularly, to a nmethod of form ng planarized shallow trench
isolation structures in the manufacture of integrated circuit devices. (?)
Description of the Prior Art Shallowltrench isolation ;(STlI) is now

commonly u At aph-asnan_alternative to | ocal oxidation of silicon
( LOCOS) fo?ﬁg%ﬁﬁ?nggﬁs% %t?gﬂEC%%tﬁb%ﬂAEE?BV€ONdE§FEG BPBYsSiIn t he

integrated circuit. STl o h ages of smaller isolation area
%ﬁﬁﬁ@aL 8§%§g¥@§&p

‘and better surface planarization ared to LOCOS. However, the STI
process suffers from non-uniform planarization and di shing, especially over
| arge trenches because of poor initial wafer topology. D shing can cause

excessi ve device | eakageckOrsoRB 0§a§g§;1§yéggpbhy,_reverse maski ng, dunmy
active structures, and nore recently, nitrrde capping |ayers, are the nost

comonl y enpl oyed nmet hods to prevent dishing during the STI

(1) Field of the Invention

The invention relates to a method of

fabricating semiconductor structures, and more particularly
Fs

to a method of forming planarized shallow tranch isclation

structures in the manufacture of integrated circuit devices

(2) Description of the Prior Art

Shallow trench isolation (STI) is now
commonly used in the art as an élternative to local oxidétion
of silicon“(LOCOS) for forming isolations between active
device areas in the integrated circuit. STI offers the
advantages of smaller isolation area and better surface
plénarization when compared to LOCOS. However, the STI
process suffers from non-uniform planarization and dishing,

- especially over large trenches because of poor initial wafer

topology. Dishing can cause excessive device leakage in some

cases-r Currently, reverse masking, dummy active structures,

and more recently, nitride capping layers, are the most
~commonly employed methods to prevent dishing during the STI

chemical mechanical polishing (CMP) process. However,




cheni cal nechani cal polishing (CWP) process. However, 13 SEP 2005 reverse
maski ng steps incur additional processing costs. Dumy structqﬁ@%&ﬁpmzﬂmf
ot her hand, cause an increase in parasitic capacitance that is not |
favorabl e, especially in mxed signal processes. These processes are
expensive and tinme-consum ng. Co-pending U S. Patent Applications Serial
No. 09/439,357 to Janes Lee, filed on 11/15/99, now U.S. Patent #6, 197,691
i ssued on March 6, 2001, and Serial No. 09/803,187 to V.S.K. Limet al,
filed on 3/12/01, now Al lowed, teach nitride capping techniques for
preventing dishing in an STl process using HDP-CVD oxi de. Several prior

art -approaches di_scgl.ose net hods_t o _faorm.and. pl ] aal | trench

i sol-ationssTefsme %ﬁﬁ% ,%ﬁ%,ﬁ%@uFoaégﬁié&ﬁﬁﬁqgggéﬁaggggn% It%ﬁocess
usi ng appehyskki-eendaer 40 shiebdnkhe eXidle ddusai de therehes ietching
away the oxide not covered by the polysilicon, and finally a CW of the
pol ysi | pepasand cr esgatingpnoxi deatUls. nedt diaver 88be 00z speciardilan & al
teaches a polysilicon |ayer over. HDP oxide within_trenches.. CVMP exposes
the oxiBLEeHngh oY FHIYRTTPEON AHACEXPIEHT R CRED SEPATACAT 210 | owed
by an oxige-EMBsiSig Patent 6,048,775 to Yao et al shows a process in
which a silicon nitride capping |ayer is

_ Co-pending U.S. Patent Applications Serial
No. 09/439,357 to James Lee, filed on 11/15/99, now U.S.
Patent #6,197,691 issued on March 6, 2001, and Serial No. -
09/803,187 to V.S.K:. Lim et al, filed on 3/12/01, now
Allowed, teach nitride capping techniques for preventing
dishing in an STI proceés using HDP-CVD oxide. Several prior
art apprcaches disclose methods to form and planarize shallow
trench isolations. U.S. Patent 5,173,439 to Dash et al teaches
an STI process using a polysilicon layer to shield the oxide in
wide trenches, etching away the oxide not covered by the
polysilicon, and finally a CMP of the polysilicon and remaining
oxide. U.S. Patent 5,880,007 to Varian et al teaches a
polysilicon layer over HDP oxide within trenches. CMP exposes

'~ the oxide, then the polysilicon and oxide are etched separately
followed by an oxide CMP. U.S. Patent 6,048,775 tc Yao et al
shows a process in which a silicon nitride capping 1aYer is
used. U.3. Patent 5,721,173-to Yano et al uses a polysilicon
capping process in which the polysilicon is subjected to CMP,
the oxide not covered by the polysilicon is etched away,_and

the remaining polysilicon is



used. U.S. Patent 5,721,173 to Yano et al uses a polysilicon capping
process in which the polysilicon is subjected to CVMP, the oxidéﬁh@gp 5
coveted by the polysilicon is etched away, and the remaining polysillcgm'is
2 13 SEP 2005 polished by CW. U.S. Patents, 6,001,706 to Tan et al and

6, 107, 159 %o Chyang show ot her STI net hods. SUMVARY OF THE | NVENTI ON A~
princi paP°obhfRet BY €HR. priésent Pabeens i ®001 5766 £50Vige an gffective and
very nﬁngf@p%uiggle nmet hod of fabricating shallowtrenc isola?lons in the
manuf act Ut e" of 1°7 ntRgr e cshewidsher IIT therhedi ect of the present
invention is to provide a nethod to,fabricate shallow trench isol ations
where oxide dishing is elimnated. Another object of the present invention
is to provide a nethod to fabricate shallow trench isolations having
better planarity control SS{HRRY deF THer BYVENEION rol Yet anot her object of

the invention is to

A principal object of the Present invention

.8 to provide an effective and very manufacturabla method of

fabricating shallow trench isolations in the manufacture of

integrated circuits,

A further object of the present invention is
‘to provide a method to fabricate shallow trench isolations

where:oxide dishing is eliminated.

Anothér object of the present invention is
to provide a method to fabricate shallow trench isolations

having better planarity control.

Yet another object of the invention is to

‘pProvide a method to fabricate shallow trench isclations

wherein oxide dishing is eliminated and better planarity

) control is achieved.

In accordance with the objects of this



a nethod to fabricate shallow trench isolations oxide dishing is elimnated
and better planarity is achieved. In accordance with the objeciﬁ ﬁtﬁ%@{ﬁ
.invention, a new method of forming shallow trench isolations 3 13 SEP"2¢
has been achieved. An etch step layer is deposited on the surface of .a
sem conductor substrate. A plurality of isolation trenches are etched

t hrough hhe beeh sthpevéder amnéochhe i uctor substrate to, separate .
active areas. An oxide layer is d%pos??ggl%egg %%eé%?%ﬂlE?ﬁpOPaFE? and

wi thin tBerfaetarfon serhchedusher einbdhe,0xi den fj he 1solation
trenches_and overlies the etch stop Iayerag%'tﬁ% ég%??%gg%rggs. A

pol ysi | i ¢BALREjeR F5edehesiaed oventdi tgrotde ok der LRYEE Eﬁ%gin t he
i solation_trenches and the oxide |ayer overlying the etch S_ogefayer. The
pol ysi | i tBh°1 &)8rsenicopinetrey %wmrtmrté|t¢memgee|@a@{v@vgfg%(gng t he
etch stog,| ?&ei exgosed and the_polysilicon layer remains only
overlying the oxi d&Tayt? TFPIFELSRPEeT obhe rebchestofheay®el ¥ga1 i con | ayer

I s oxi digeghhergby; L h xi dized polysilicon | ayer has a height close to
t he hei ght of ﬁ]e %é;?%(?l(fenléffé?&b%%ﬁ%’f@lft Hehetehide opilhyethe The

OXidized;solation trenches and overiies the etch'stop laver on the
active areas. 'A polysilicon layér is deposited overlyiné
the oxide layer within the isolation trencheé énd the oxide
layer 0ver1ying the etch stop layér. The polysilicon laver

is polished awgy until the oxide Iayer overlying the etch
stop layer is exposed and the polysilicon 1éyer ra2mains only
overlying the oxide layer in the isolation trenches. The
polysilicon layer is oxidized whéreby the'oxidizea
polysilicon“layer has ' a height close to the height of the

T Ooxide léyer overlying the etch stop layer. The oxidized

polysiilicon layer, the oxide layer overlying the etch stop
layer, and the oxide layer in the isolation trenches is
polishgd down untii the etqh.stOp layer is feached-thereby

“planarizing the isolation trencheé to complete“planarized

shallow trench isolation regiqns in the manufacture éf anr

integrated circuit device.



polysilicon | ayer, the oxide |ayer overlying-the etch stop Iayer and
oxi de layer in the isolation trenches is polished down until gteh
| ayer is reached-thereby planarizing the isolation trenches to conpfe
pl anarized shallow trench isolation regions in the nmanufacture of an

integrated circuit device.

In the acconpanying dr awBRgs=f ORRCREPRIDRBHE ¢ ﬁb'ﬁﬁhkFBQFthls descrlpt
i Trustr

there is shown: Figs. | through 7 schenatlcal

eln

cross-sectional representation a preferred enbodi nent of the present
i nvention. DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Referring now nore

particularly to Fig. 1, Ithghe n3cehpmﬁyangrg§gw§g§gl@Bn@ q gartlally

conpleted ,integrated circuit device of the preferfed e
senlcondﬁgFSFlgg

silicon,

silicon
bet ween
over

and 200 Angstroms. An - “ch stop layer 14 ig

dPrent

bBrt eT18hisyfreakiptionsi sherg ok sﬁgmgcrystall|ne
is provided. A pad oxide lever 12 is fornmed by oxidizing the

substrate surface. The 'pad oxide |layer has a typical thickne

shout 50 and 205,490l A3, 2R L ayer 19,15 deposit

cross-sectional represcntation a preferred embodiment of the

Present invention.

DESCRITTION OF THE PREFERRED EMBODIMENTS

Referring now more prarticularly to Fig. 1,

there is shown a cross section of a ;artiaily completed

_integrated circuit device of the‘preferred eﬁbodiment. A

semiconductor substratn 10, typically cqnsisting of .
monocrystalline silicen, is proﬁided. A pad oxide laver 12

is formed by oxidizing the silicon substrate surface. The

pad oxide layer has a tvpical thickness of hetween about 50

deposited over

t he

g

4 13 SEP 2005 BRI EF DESCRI PTI ON OF THE DRAW NGS

1 on,

ss of
d

~the pad oxide layer 12. The etch stop layer 14 is preferablf ‘

composed of silicon nitride and is dcp031ted by cﬁemlca]

vapor dep051t10n (CVD) to a thlckness of between about 1000

-and 3000 Angstroms



the pad oxide layer 12. The etch stop layer 14 is preferably conposed of
silicon nitride and is deposited by chem cal. vapor depositiomﬁecg@p @@Sa
t hi ckness of between about 1000 and 3000 Angstrons. The etch stop Ta :
14, pad oxide layer 12, and the sem conductor substrate 10 are etched to
form trenches 15 and 16T50r pl anned shal |l ow trench isol ations. For
exampl e, a narrow trench I8 ﬁ&ﬁﬁn@tapmﬂdynroﬂ4bepaaeagi@gpq%f%521§pd 5 um

- and a w dad reRch ' a wdth of between about 5 and pm’are
formed, as shown Fﬁﬁfpg&hggorCﬁPgﬁﬁéﬁF9,18naugidatheﬂ RHOgess, forms a |iner

oxi de 20 trwinichicr e shEeRgh 15.and 16. Referring nowto Fig. 3, a gap
~fill layer is deposﬁtedaﬁd?%Fnp%ﬁ&“?%eﬁéﬁé%°¥5taadch61sG&Qt&bhg_oxides

i ncl ude Foghestensity Bl AspR oxi de, tetraethoxysilane (TECS) - ozone
(0s) -deposi ted by sub- at ms'gﬁﬁ%ngﬁeﬂgca?”vgpﬁrWélépbsbfi bBtweSACVD),

bor ophosghewit! Deat angl 8sam HBRSY) ;- oxjde,., or TEOCS-03, for exanple,
or any other dielectric |ayer thg%dgsgggthtisfhﬁVlPﬁeatWédth.ofhe gap

fill Iay@PtEQEHfhbbsttﬁeaﬁden6®e§magg (R4 vers the etch stop layer 14 -
0V9r|yin§8%he active .areas. F@ferringeno%%T%QFiﬁs.%PO%?IéyeFigf 2.

pol ysi | i tBH' 282} 4y deposexiedatien| yiogesbersans 4! L Qxide, "o
within the trenches 15 and 16. |

Referring now to Fig. 3, a gap fill layer is

deposited within the trenches 15 and 16. Gap fill oxides

incl i i )
ude high density plasma (HDP)'oxide,'tetraethoxysilane

T - N »
(TEQOS) ozone (0s) deposited by sub-atmospheric chemical

vapor deposition (SACVD), borophésphosiliCate glass (BPSG)
‘ r

" TEOS i of
: oxide, or TEQS-0x, for example, or any other dielectric

1 - - . )
ayer that is able to fil1l the trench. The gap fill layer 22

Fills |
s the trenches ang (24) covers the etch stop laver 14

overlying the active areas.

Referring now to Fig. 4, a layer of

polysilicon 26 is deposited overlying fhe gap fill oxide

22724, 114 ' i
/ The polysilicon layer isg deposited by low pressure

CVD i ' ' '
_ tq a thickness of between about 2000 and 4000 Angstroms



- - o OD o a
lysilicon layer is deposited by |ow pressu \ i -
Eﬁfgihelgeogobgtmeen abou¥ 2000 and 4000 Angstrpns. 6fF@fegr;gg€§ﬁ§%§oam§g
ol oSt 1 eon| ayor 2 ot on of 1 he oxi de peakn 2. "the uan. F11 oxtde. o4
: ili er 26 on top of the oxi 4. _
gglt}slsialsl gogo: ?}s/h stop layer. Polysilicon 26 remains in the gaps between

. : N 6 is
[ {gi | oxidation of the polysilicon 2
- the oxide peaks 24. Now,p@rd N1 i e Lonyy oo 20
" performed. For exanple, the substrate 1?% at e% td FenEEP

100G [datiqn reaction is as follows: Si
?S \A/Jeregga?ngn?@ﬁagssﬁz (s)(fcc)%rC:I\a]_Ehsjue 5?%;;131 ?’-’gﬁorﬂ% SFooreRgve Php(gig) The

i T3 ey : Wi i NCI e,,accQrding to the
ol o o1 3, W0, 44 1 5-on, where. 15 o Ch SRESE o (RE Tholy] e Freon
';?{glrjl ?]'\/E’{f%j Saide 13 Aghks oofa toel 3O ted g e][ady@v_?(.' daﬁé%@i&@ﬂtﬁgl ling

; he fi i ght .can be det ernm ned. _
ts)-, thﬁeééPﬁé igltzerggég between the oxide peaks 24.

Now, a thermal oxidation of the polysilicon
26 is performed. For exampla, the substraté is heated to a
temperature of between about 806 and 1100 <C,. 'The oxidation
reaction is as follows-

8i (s) + 0» (g) --> Si0= (s) or:

Si (s) + Hz0 (g) --> Si02 (s) + 2H (q)

‘The thickness of the gilicon dioxide layer 28 will increase
according to the formula:

tea = 6.44 tsioz,

where tsi = thickness of the (poly)silicon
after CMp :

Lsi102 = thickness of the Si0> after
oxidation

.By controlling ts:i, the final tsio02 height can be determined.

Hence, the 8i0Oa thickness can grow to approximately the

height of the highest oxide peaks 24, Oxidation ig continued

until a good planarization height is reached. A wet or_dry'_
oxidation may be used.



- areas,

Hence, the Si Q2 thickness can grow to approximately the height of the

hi ghest oxi de peaks 24. xidation is continued until a good Plah@rhgatémmn
hei ght is reached. A wet or dry oxidation may be used. 13 SEP 2005 :
Finally, referring to Fig. 7, the oxide 28 and 24 is polished by CMP with
a polish stop at the etch stop layer 14, conpleting formation of shall ow
~trench isolation region%-églgaving good pl anarity and no di shi ng.

Al ternatively, the oxide 28%and’24%E RTBBIptankiczed, byhanoxelehbag

process. akdr 2exaappel ikaLga §W§ rocess, a _polyurethane pad with or
~wi thout a subpad nmay be useg. MBSV £§a§-83§é830$t9bta35the}ba&ﬁdssbﬁrry

may be udederThé,padmplayinla¥s faf rce of 310 7 psi and the
t abl e/ head speed nmmy be 30 to EO%Q?§ﬁ1Lgo?gaﬁ*ﬁVcFFﬁﬁcgréeeéstiandry etch

usi ng anTPEALRPVE2i bavehehyogd (R B APl LGESSOr.. 8 Wwet, etch using hydrofl uoric

acid (HP lggé bg_usgg. Thi s conpl etes ?gbéﬁga??o ‘3¢i%%e shallow trench

isolatio PF8R3VeIre thal bridérenchngsphalLi has, _been formed wthout

dishing,ggg%wjth good:planarity control. ﬁ%égggér%%a%%Ek?eﬁobﬂuﬁﬁy active
an

NoRAi PYPEeseap Fomsekmami s efod My tds PESLESS. The therma
oxidatiqgog§urgg£¥§glipgn can be controlled so that excel 12nt planari zation
pad with or without a subpad may be used. 2

S - - — .
ilica-based or potassium-based slurry may bes used The pad

may have a down force of 3 to 7 Psi and the table /-

’ T2ad speed
ma
~may be 30 to loolrpm. For an etching process, a drv eteh

using an reactive ion etching (RfE) Proc2ss or a wet etch

using hydrofluorie acid (HF) may be used

This completes fabrication of the shallow

trench iso i ic )
ch isolation regions. The shallow trench isclation has

been f i ishi
ormed without dishing and with gocd planarity control

No revers K i
e mask, no dummy active areas, and no nitride cap

has been used in this process. The thermal oxidatisn of

olysilicor -
P yglllcon can be controlled so that excellent Planarization

‘‘can be achieved.

While the invention has been particularly

shown and described with reference to the rreferred

embodi ‘ . .
odiments thereof, ;t will be understood by those skilled

in th i
- Ie art that various changes in form and details may be



can be achieved. While the invention has been particularly shown and
described with reference to the preferred enbodinents thereof,} i;?tg@:d?] Be
understood by those skilled in the art that various changes in form a 8(9
details may be 13 SEP 2005 nmade w thout departing fromthe spirit and
scope of the jnvention. Wiat is clainmed is 13 SEP 2005 1. A nethod of

form ng shdkl @MhéLACH iop_regjons in the manufacture of an = . .
integrated circuit dev?%ée%%%pflr%’f‘n 1€ RSt i dyd apcepehost BRel ayer on the
surface 10®entianseni conductor substrate; etching a plurality of isolation
trenches through said etch stop layer into said sem conductor substrate
to separate active areas of said sem conductor substrate; 10 depositing an
oxi de | ayer over said etch stop layer and within said isolation trenches
wherein said oxide |ayethdtlis spithd@oi@lion trenches and overlies said
etch stop layer on. raid active areas;; ' o




0 i id oxide 15 |ayer mnthln said
iti a polysilicon layer overlying sai
?ggFZ;ggzgtregchgs and said oxide |ayer overlylng salﬁdgtrgyzﬁ gvg?r ?mg
P eten st ony oo polysilicgn. Lgygglgnégly:?:|cogxlayer remai ns only
sai is exposed a ysi |
332?|§fﬁ3 :;?8 Iaygg giideplayer in said isolation trenches; thereafter

di zed said onS|I|con | ayer
op« | e S
has & hegnt ol bse to  tha o o \Br A8t o8 a%nmywoaa@gm. Ressand et ch

Si on, 10 3 Or-, 2005
| ayer; &ndtRE pahashtbgrdoyn sai o, péggg ool L a3 0
Fgggr Sgld oxi de | ayer overlying said eté% stop '%+ éﬁﬂ S4i

h stop Iayer is reached
' c Fag+@é:trenches until said etc |
Lﬁgféb;nPfghgrfg?ng said isolation trenches to conplete 30 planarized sai

ted
shal | ow trench i sof@RPBht g amse tah satdp MR ACSAT €1,0f o ﬁatg Lntegra

t her Conpr|5|ng
thod according to Caiml fur
~circuit 5deV|gF a Semi@%n A A

etching a plurality of isolation trenches through
said etch stop layer into said semiconductor substrate
to separate active. areas of said semlconducLor

substrate

10 | depositing an oxide layer over said eteh stop layer

and within said isolation trenches wherein sa*u oxide

layer fills sald isrlation trenches and overlies said
etch stop layer on zaid active areas:.
dep051t1ng a polysilicon'layer overlying said oxide
35 layer within said isolation trenches and said oxide

layer overlying said etch stop layer;
-polishing away said polysilicon léyer until saig
oxlde layer overlying said etch stop layer ig exrosed
-and sald polysilicon layer remains only overlying said
.20 oxide layer in said isoiation.trenches;

thereafter oxidizing said pol?silicon layer whereby

oxidized said polysilicon layer has a height close +o

the height of said oxide layer overlylng said etch Stop

layer; and

25 polishing down said oxidized polysilicon

10



growing a pad oxide |ayer on said sem conductor substrate under | ying said

etch stop layer.' 3. The nethod according to Claiml| wherein safd @%%h
stop layer conprises silicon nitride. and is deposited by chem cal” =a8@ﬁ

deposition to a thickness of between about 1000 and 3000 Angstroms. 4. The
met hod according to Caiml wherein said oxide layer is selected fromthe

group consi stidge®f 'ga4#R5GR ide, TEQS oxide, TECS-03, SACVD TECS-037, ~
and BPSG. 5- The nethod a%cordil(r%/etro VW IR ettt dstop Pol ysilicon

layer is depokiteed, yhd oW i @SSIHL | 1 cal _ vapor deposition to a:
t hi ckness of between about 2000 an ‘08%’ Eﬁgfrﬁ%latllp%.twm hod

accordi ng to-@Ea ndainhertein Saigl 194 f, i,shi ay said polysilicon
| ayer conpriigf chemi cal nechanicaﬁggbﬁiﬂ#%%f?%§&%he$gxﬁhe met hod :
accordi ng to RNz hereiin saiod Sfiem Hreddtsl 2i 0 [ olysilicon |ayer
is a wet,or dry oxidation. 8. The nethod accor di ?\eg'f g:c?%%lg%fﬁ 1 wherein said
pol i shi Yy’ dovh A28 d ise s heHarive & RAD AN B 2 o o

regions in said manuf i i
acture of said integrated circuit

2. The method according to Claim 1 further compfising
growing a pad oxide layer on saig semicohductor

substrate underlying said etch stop layer.

3. The methqd‘according to Claim 1 wherein saidg etch
.stop layer comprisesg silicon nitride and is deposited by
Chemical vapor deposition to a thickness of between

about 1000 and 3000 Angstronms.

4. The method according to Cléim 1 wherein said oxide

layer is selected from the group consisting of: HDP-CVD

oxide, TEOS oxide, TEOS-Oa, SACVD TEOS-03," and BPSG

5. The method according to Claim 1 wherein said

Poly=silicon layver is deposited by low Pressure chemical

vepor deposition to a thickness of between abcut 2000

and 4000 Angstroms.

11



polishing (CWP). 9. The nmethod according to Caim1 wherein said polishing
down step conprises wet or dry etching. 10. The net hod accordimbSt@E@lamyl
further conprising fabricating senm conductor device structures in and”Or
said sem conductor substrate between said isolation trenches. ti [.1. A
met hod of forming shallow trench isolation regions in the. manufacture of

an integrated CiTodlietINd GRcAPY ¢, Q% di zing the surface of a
sem conductor substrate to form aglpa(?q%xlla&é“ FaySiereis fskisten) of

silicon-nitriRfe isdyierg ewery Waig $1&si03 i lLayer: etching a plurality
N0 19 s R l%%rcﬁrg)éioéﬂfgrlsfr‘r“d .G W de

of isolation trenches through said silicon ni
layer into M§Cianiralemcddmiuctor(CMstrate to separate active areas of
sai d sem conductor substrate; depositing an oxide |ayer over said silicon
nitride layer and within said isolation trenches wherein said oxide |ayer

fills said isplapion trenches and overlies
, s e_method accerding to Claim 1 wherein said step of
oxidizing said polysilicon layer is a wet or dry

oxidation.

8. The method according to Claim 1 wherein said

pPolishing down step comprises chemical mechanical

polishing (CMP).

9. The method according to Claim 1 wherein said

polishing down step comprises wet or dry etching

10. The methea according to Claim 1 further comprising
fabricating semiconductor device siructures in and on

said semiconductor substrate betwesn said isolation

trenches.

T

_11. A method of forming shallow trench isolation regions

in the manufacture of an integrated circuit device

comprising:

oxidizing the ; semi
g surface of a semiconductor zubstrate

5 to form a pad oxide layer;

12



| i il i i i depositing a on5|I|con
d silicon nitrc layer on said active areas;
ﬂgyZ?loverlylng said oxide layer within Sgld|ISO|atIOP ;Lezghgagy ggfggaw
tride layer; poli
oxide |ayer overlying said silicon ni . polishing away sald” "
-ysilicon layer until said 20 oxide |ayer overlying ( _
Fg;gflis 'éxpoged and said polysilicon |ayer remains only overlying said

sai d
“._"- layer in shigbdisqlRf i:0n stisengh Qﬁgqefter oxi di zi.ng
B)(;I ysili co% | ayer Wh%’ elby 1%){(l di zed sai Sapol ysi [eon Pé(?éﬂyﬁé’g A& ght

d silicon
25 rteie dwgidgghtl agfergai d oxi de | ayer overlying' sai _
ﬁ:?fsdeolayer and ;%?lshlng down sai d oxidi zed polysilicon | ayer, said

aser in
er overl sel @ $iili-eon vy o desdidyeon 304 S @ A8
gg:gelggratlon trgﬁ?ﬁes until 30 said silicon nitride | l'ayer I's réached

t her eby 13 plSEH&} iSAiigomaind irsa] atliagetr tandnches b‘&}i‘:@&mﬂ@ Qay@I?qglgélozed
“said sall M/trench isolation regions in said ma. .:..: facturé o e|n
i nt egr at (g LIS} SeEAdaicty. STiks trsttieo dca ceoatiatg thetGha Brkh v

‘ as a_thickness of between about -
sai d S'|'00%é¥&'§é%iéoﬁﬁuc€gv substrate;

depositing a= oxide layef over said silicon nitride
layer and w1th1n n2id isolation trenches whereln said
oxide layer fills said isolation trenches and overlies
15 said silieon.nitrff: layer on said active areas:;
depoéiting & rolysilicon layer overlying said oxide
layer within said isoiation trenches ard said oxide
layer overlying said silicon nitride layer:;
pelishing awey said poly5111con layer until said
20 oxide layer overlwing said silicon nitride layer is,
| exposed and_eaid ro.ysilicon layer remains only
overlying said ox’ 7~ 1ayer in said isolation trenches;
| thereafter oridizing said polysilicon layer whereby

oxidized said polvsilicon layer has a height close to

25 the height of said oxide laver overlying'Said silicon
- nitride layer: ancl
polishing down said exidized polysilicon layer,
‘said oxide layer overlying eaid silicon nitride layer,
and said oxide laver in said isolation trenches until
30 s

said silicon nitride layer is reached thereby
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1000 and 3000 Angstrons. 13. The nethod ac-'-:1ling to Caim1ll V\,herel n said
oxide layer is selected fromthe group conS|st|ng of : HDP- - CVI EO@LQe% 5
TEOS oxi d*, TECS--03, SACVD TEOS-- (08, and BPSG. 14. The nethod accordi %]to
Claim 11 wherein said polysilicon layer is deposited by | ow pressure

chem cal vapor deposition -0 a thi ckness of between about 2000 and 4000

Angstronms 15.p1Hves et aimll mhereln said step of
polishing away . said polysi |coﬁﬁlaye %ﬁa EC G kate nechani ca

pol i shing (CPanalkbizethe:dmi hod a6Prdid to CI a| m 11 wherein said step of
oxi di zi ng sai d polysilicon |ayer is a we YAt dation. 14 13 SEP 2005

17. The net hoteaiowos dimgdia @Al Makk-wherst ol ishi ng down_ step
~conprises chem cal nechanical polishing (CR%?ﬂiqup eI t?&%F%kEordlng

to Oaimill WR#i&er said polishing down step conprise:- wet or dry
etching. 19. The nethod according to daim1l further conprising
fabrlcatlng 'sem conduct or device structurés in and on

12. The method according to Claim 11 wherein said “

silicon nitride layer has a thickness of between about

1000 and 3000 Ancstroms.,

13. The method act~4ding to Clalm 11 wherein said oxide

layer is selécﬁcf irom the group consisting of: HDP-CVD

oxide, TEQS oxidn, TEOS~Oa, SACVD TECS-0=, and BPSG

14, The method P“fording to Claim 11 wherein said
polysilicon laye:” is deposited by low pressure chemical

vapor deposition %0 a thickness of between about 2000

and 4000 Angstror -

AlS. The method ar~ording to Claim 11 wherzin said step
of polishing away said polysilicon layer comprises

. chemical mechanir~=1 polishing (CMP).

16. The method ac~ording to Claim 11 wherein said step

of oxidizing sais polysilicon.layer is a wet'or'dry

oxidation.

14



sai d sem conductor substra--e between said isolation trenches. 20. A nethod
of form ng shallow trench isolation regions in the manuf act ur e} i S Hm5
integrated circuit device conprising: oxidizing the surface of a e
sem conductor substrate 5.to forma pad oxide |ayer; depositing a silicon
nitride 'Layer- overlying said pad oxide |layer; etching a plurality of

i sol ation trédriichéahe hfeot@a S@i- @il qR, MLl | ayer and said pad oxide.
| ayer inta 10 said .seni conductr s&ﬁgtrat%lfg%§é6%¥gF§lh€FﬁfE areas of

sai d seni cond@dtihingultetmatee cpheioRipt idles @RSt 1028 n@%&{a w.trench of than 5
mcrons is formed and at | east one wide of greater than .ﬁﬁcrons is 15 3
SE's 2005 foffed:Shimg g @Bpositing a-1 oxide |layer over said silicon S
nitride layer and within said isolation trenches wherein said oxide |ayer
fills said isolation trenches and overlies- said silicon nitride layer on
said active areas, depqositing a polysilicon |layer overlying said oxide

. ' A %me ethod éicogéi&g to Clainlﬁl where;; ;iid

- polishing down step comprises wet or dry etching

1S. The method according to Claim 11 further compriging

fabricating semiconductor device structures in and on
said semiconductor substrate betwean said isoiation

trenches.

20. A method of forming shallsw trench isolation regibns

in the manufacture of an intégrated circuit device

Scomprising:

oxidizing the surf f i
g > surface of a semiconductor substrate

5 to form a pad‘oxiEG layer;

depositing a silicon nitride layer overlyihg said

pad oxide layer;
etching a plurality of isolation trenches through

said sili;on nitr:ide layer and said rad oxide laYer into

10  said ‘semiconducto- substrate to separate active areas of

said semiconductcr svbstrate wherein at least one

narrow trench of .- s= than 5 microns is formed and at

least one wide trwo=~h of greater than 5 microns is

15



20 layer within said isolation trenches and said oxide |ayer overlying
s-id silicon nitride |ayer; Polishing aw, -y said polysilicon | a}et %‘“2!]95
said oxide layer over].-ling said silicon nitride |layer is exposed’ :
and' said ;polysilicon |ayer remains only 25 overlying said oxide |layer in
said isolation-trenches; thereafter oxidizing said polysilicon |ayer

wher eby oxi df@emedai d pol ysilicon | ayer has a height close to the height

of sai,-r_oxide layer overlying said silicon nitride |ayer; an<' 30

pol i shi n£5down sai ¢eR$ Hi redl a1 ,oxiodley/Sidge®bddy iaig S .Pi8§£d§°£a§$r
overlying saig silicon nitride layer, and said oxide l'a=."®er i'h-5ara 1sol _
-:.ion trenche¥YeUmnd wisthin sididdmsaliatricte 4 @yeinds %1?@5%:?@ gggée_by
pl anarizing said.isolation trenches w thout dishing over said at | east
one wide trentfd® LI et It dmird Ziexbl Staich shaddoved r&g@fb\i,épi?%'éon '
-regions-in sasi d. .manuf.acture of said integrated circuit device. 13 SEP
2005 21. The Methoit dirig ‘1% Iawemcaa0 sehiat aidtsai hasdgle |ayer is

sel ected fromtrmaégéggﬁgpnsisting of : HDP- CVD

ing = polysilicpn layer overlYing said oxide
20 layer within said isolation trenchés and said oxide -
layer overlying s~id silicon nitride layer; - |
polishing away said polysilicon laye£ until said
oxide layer ovérlying said silicon nitride layer is
exposed and said polyéilicon léyér.remains only

25 overlying said oxide layer in said isolation trenches;

thereafter oxidizing said polysilicon laver whereby

oxidized said polysilicon laﬁér has a height close to

the height of sair oxide layer overlying said silicon

nitride layer: anc

30 polishing down said 0xidized rolysilicon layer,

said oxide layer overlying said silicon nitride layer,
and said oxide laver in said isolation trenches until

,l,said silicon nitride layer is reached theféby
pianarizing said isolation trenches without dishing over

35 .‘said at least one wide trench to complete planarizedﬁ-'

said shallow trench isolation regions in saig

~manufacture of sa‘d integrated circuit device.
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oxi de, TECS oxi de, TECS-(O3, SACVD TECS-03, and BPSG .22. The t hod
according to Claim20 wherein said polysilicon |layer is deposii éhE@@ g%w
pressure chem cal -vapor deposition to a thickness of between about 20
-and 4000 Angstroms:. 23. The nethod according to Claim 20 wherein said step
of polishing away said polysilicon |layer conprises chem cal nechanical

pol i shing (COVR). The cRithatetaredamees AN 1ta 07 mr?eq:g"i{herseaii%z?}ii‘?ft ep of
a .

oxi di zing said polysilicon layer is a wet or dry oxi I on. He net hod

accor di ng t o \AEAIMiESlaatiest omprhite mou&ﬁwdrpsqtéﬂ%gsgg:cq‘ﬁﬁy_cé devi ce
structures. in and on said sem conductor substrate between said isSolation
trenches. 17 ©%ide, TEOS oxide, TEOS-0s, SACVD TEOS-0a2, and BPSG.

. 22. The method acrcording to Claim 20 wherein saig
polysilicon layer is deposited by lcw pressure chemical

vapor deposition to a thickness of between about 2000

and 4000 Angstroms.

23. The method according to Claim 20 wherein said step
of polishing away said polysilicon layer comprises

chemical mechanical poiishing (CMP).

‘24. The method according to Claim 20 wherain said step

of oxidizing said polysilicon layer is a wet or dry

oxidation.

25. The method according to Claim 20 further comprising
frbricating semiconductor device structures in and on |
said semiqondgctor substrate between said *isolation

trenches.
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