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a. ~xraaerv~ of T~E ~n E~,:ov 11~4~~1~A0~ (1) Field of the Inven

invention relates to a method of fabricating sem conductor strummmmwgmmﬂmmmu
nore particularly, to a nethod of form ng planarized shallow trench
isolation structures in the manufacture of integrated tircuit devi ces? ( 2
) Description ofMPREVED~PRE AFI-CGME| POAMVAREABHIONOBGHEYMRA (STI) is now
commonly used in the art as an alternative to | ocal oxidation of silicon
(LOCGS) for formng isolat~ns between active device areas int

circuit. STI offers the_ adva es of smaller isol at| on ar ea ammmm !ﬂ'm lmmf
surface planarization @h@ﬁGggﬁﬁ r 08 THELEBEENTLOWever, the STI process
suffers fromdishing, especially over |arge trenches. Di shing can g
excessi ve device Ieakage in sone cases. Several prior art approaches

disclfig met h dslﬁo %ghaggvgkanarize shal l ow trench isolations. U.S.
Pat en 197 ee ShoWwd °a “¢R&mi cal nechani cal polishing (CMP) process

usi ng silicon nitridepgs aﬂvghgqogtgglgaggrtou 2SmeRd@NLs 5, 712, 185 to Tsai
et al and 5,736,462 to Takahashi show processes in whi ch a

pol ysEbbgeaaltangr sam%c;adalcltbeoat&uc&ud@sl ayeld m®res pdhras cin agtigh stop for
CwW. U.S. Patents 5,173,439 to Dash et al and 4,962,064 to Haskell et al

t eachtosiangephbysblfi cofrmiafga plaslerdaved whadd lowenckesh WsS1aRHtoent s
4,954,459 to Avanzino et al, 5,961,794 to Mirrita, and 6,015,755 to Chen et
al teathuctusrese imasl:hepmnevises:urla 8f ﬁattagraﬁ,emﬁan;m Aeivi asts .al

di scl oses a non-crystalline silicon hard mask layer. U S. Patent 6,146,974
to Liu et al shows STl process. SUMVARY OF THE | NVENTI ON A princi pal obj ect
of the present invention is to provide an effective and very manufacturabl e
net hod 23f faleieéétflv@&l@F?alolfowl’{er &eien doltati ons in the manufacture of
integrated circuits. rther obj ect, of therfrese i nvention is to

provi de a met hod to fgﬁﬁ &% 1 iAY AT dw it erch 11 ati ons. Anot her
obj ect. éﬁﬁﬁ Q:Irs%%erltn NN s! S %Ry aq: et hod. 1,0 J:?ibéa{tca&rfor

p| anar| e Ow trench 1'so 1 ONS UusSlI ng rever se ITB.S process

chem cal gRGhan q@lodey %fqgfc(r%')g isolatiens between active

device areas in the integrated circuit. STI offers the
advantages of smaller isolation area and better surface
planarization when compared to LOCOS. However, the STI
process suffers from dishing, especially over large trenches.

Dishing can cause excessive device leakage in some cases.

Several prior art approaches disclose methods
to form and planarize shallow trench isoclations. U.S. Patent
6,197,691 to Lee shows a chemical mechanical polishing (CMP)
process using silicon nitride as an etch stop layer. U.S.

Patents 5,712,185 to Tsai et al and 5,736,462 to Takahashi et



2 Yet "anot her object of the invention is to provide a nethod to fabricate
pl anari zed shall ow trench isolations using polysilicon or anorphous silicon
as a reverse mask etch stop for chem cal nechanical polishing (CMP). In
accordance with the objects of this invention, a new nethod of formng

shal  ow trench isolations using a reverse nmask process is achieved. A

pol i shlsshpw dyercessedepaswhdadhor plodysulfiazoe dlhyarswyshr at &ilAroet ch st op
| ayer is deposited overlying the polish stop layer. A plurality of

i sol aniiger ideciclyey ils aseldedst kmoedieht seom derst@PF .| ayeS .afd@itemdspol i sh
stop layer into the substrate whereby narrow active areas and w de active
ar eas Sofl 73né 38uist Pasd &rte dlefandh b Abe tics dlagkedn taterdhdeadih oxi de

| ayer is deposited over the etch stop layer and within the isol ation

t r encHESNITRO 133G idd QoY &S i MaGfe ¥ Tt S TREAENST t hd riar FAF S ve ar eas
and i e i tiqn trenches and d y.in the wde active areas
stoppirlrfé 2 %%%lea%f %hvagizdﬁ’q a era{.i ’T?e*'fg;e@‘f’t'és}r,)fl E%@I%]s i $%%noved and the
eteh o ORd MY 1o ditld SELIMALP e Rl el id b ddals whe apy the oxi de
| ayer 1'n the 1solation trenches 1s planarized to conplete planarized

shal | esddraNd), 1P|l b Mg s din dihes el actide ofysiai niegr at ed
circuit device. 3 BRI EF DESCRI PTI ON OF THE DRAW NGS | n the acconpanyi ng
dr awi rgd fanmitagrd meleriatepar tU . tHdtemle st 148 )9 tdeken ist shibwn: Fi gs.
1 through 9 schematically illustrate in cross-sectional representation a

pr ef ershewse@idipreotess . t he present invention. DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS Referring now nore particularly to Fig. 1, there is shown a
cross section of a partially conpleted integrated circuit device. A

sem conductor substrate 10, typically consisting of nonocrystalline
silicon, is provided. FOPRRE9F HIE diNUENBIMNyer 12 is thermal |y grown
over the substrate surface to a thickness of between about 50 and 200
Angstronms. A polish stop layer 14 is deposited overlying the sem conductor

b 10. Th lish N 14 h b
Eél .S:slﬁztng o t_h?aieggg 'ffi? fEats nﬁ’ j?‘??%ﬂdz% ggﬁ g,g%gp%%?{g;n{,ggﬁ%?;egé:e;t
vapor i pTor e Ry EH ARG 130 OREY pESu PG OYRBLE R eS8 &
th'Cknf§§r9éapfﬁ¥e§ﬂafP8Htt%%@??aﬁgoﬁgggoﬁgg§ﬁrgﬂ§-ménuféetﬁrgerfeature of

t he present 1 nvention, a po icon or anorphous silicon [ayer 16 is
deposiigdeagreteciiheipehieh. stop layer as a reverse mask etch stop |ayer.

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

isolations.

Another object of the present invention is
to provide a method to fabricate planarized shallow trench
isolations using a reverse mask process for chemical

mechanical polishing (CMP).



The layer 16 is preferably deposited by | ow pressure chem cal vapor
deposition (LPCVD) to a thickness of between about 1000 and 3000 Angstronmns.
Referring nowto Fig. 2, the reverse nask etch stop layer 16, the polish
stop layer 14, and the sem conductor substrate 10 are etched to form
trenches 19 for planned shallow trench isolations. The trenches are etched
usi ng a conventi onal ¥ethiang theaceds estic b fasheedatviewnd iioan it e Nng (RIE) to
a depth of between about 3000 and 4000 Angstrons. A liner oxide layer 20 is
gr ownPHPVRAR ehaethedcltes fadricadet pilanarégsdoshadtlveertrapmit 50 and 200
Angstronms. This thermal oxidation also oxidizes the polysilicon |ayer 16,
as sho®AlBFiPRE #8dREdPlysd Liiscon @r amorebens sd licown @sFiag. 4, a gap fill
| ayer 22 of high density plasma (HDP) oxide is deposited overlying the

pol ysFPBVESRe 5%‘5# e&Chnd top Ifiorg ahwaticadn Meehandpr lopicdd shingsed because of
t he ezegbBent gap filling properties of this process. In an HDP plasm
processy” <i‘e~ s'Llicon dioxide material is deposited and etched

sinmul taneously in the sanme reaction. This process causes the silicon
dioxide to be 5 deposited very densely and with no voids. In addition,

the etching process cayses dheHR Wt?ﬁé:th:%l Fju%?;é;&;tsf g%- nrs 45 degree angle

profile at trench corners as shown in addition, a

densi ineahitadnst epniew pRAHIARE fHighiHP Me1dew B 198 ed to a
t hi ckness of between about 6000 and 8000 Angstrons.  Referring now to Fig.

5, a welind p, revelrsas mask eiddierdse iaciathidved . s perdiargredidp remove about
1000 to 3000 Angstrons of the HDP oxide 22. The oxide dip stops at the

pol ysilRYean ilsa@erosa.tedsiomg thenswdiaaenlofora end giniatte .coftr altcHNow, as
shown in Fi.g. 6, a photoresist mask 25 is formed over the substrate by a
rever §§°ﬁa§%y oS SePRRd bRk IO VSR ISHNG e merddsharsd®@p dverar r dw acti ve

areas_and exposes. the w de active areas. The HF dip step has greatly
reducé’gutrﬁ lgﬁyep%l\/ﬁsﬂ%%st’i%’ﬁheﬁsl o ISRREE EHOwRY e 9k open and
o ORGSR M S RGNS Bhde g Qe e Large
L2 ihcthy kgl el ol Sl O AP AU A U S e e e
et Chi RG G +r LGRS 1AUS I WS e SIdd1GAN Y A e idl ChNgss,ya{d ation

layer is deposited over the etch stop layer and within the

isolation trenches. The oxide layer is covered with a mask

- in the narrow active areas and in the isclation trenches and

etched away in the wide active areas stopping at the etch

stop layer. Thereafter, the mask is removed and the etch

stop layer is polished away to the polish stop layer whereby

the oxide layer in the isolation trenches is planarized to

complete planarized shallow trench isolation regions in the

manufacture of an integrated circuit device.



fromthe reverse nmask open area in the large active areas to the reverse
mask covered areas. However, in the process of the present invention, the
pol ysilicon or anorphous siticon |ayer 16 acts as the reverse nmask etch
stop layer, so silicon nitride thickness uniformty is maintained. Fig. 7
illustrates the integrated circuit device after etching and photoresi st
stripping. A nore nl aBREEFeB@ESERIFTIHNy ObefllbiEe DBRWINGSr eal i zed with the
pol ysilicon reverse nask etch stop layer than with a silicon nitride etch
stop layer. Now, chem cal nechanical polishing (CW) is performed to
conpl ete planarization of the STI oxide. Fig. 8 shows the CMP process in
progress. Trench oxi déPh{Rsi R¢OEPRY I (08 @950 5pEm it | ayer 16 is
bei ng polished since the poljish rate selectivity of polysilicon to oxide is
about ™&eT 1k paXSiafi o SyideeFeAFAEY SRFTS) IO T | | ustrates the
device after CWP is conpleted. The hunping shown in Fig. 8 conpensates for
the di shing that occurs when the silicon nitride |ayer is etched, thus
resul ting in good plagadzati i WJdowW HiidGcah1y Hif £Las
fabrication of the shall’ow trench i1solation regions.” The shallow trench
i sol atdr@shase dghd10medddddttdi gl higwh feiited anisEinask &t cthst op | ayer
all ows a nore planar topography before CMP. During CMP, the reverse naslc
et ch strsdrdyemvattsiaas a buffing |ayer, formng trench oxide hunpi ng which
conpensates for the dishing effect. The final result is planarized shall ow
trench isolation. Wiile the invention has been particularly shown and
described with reference to the preferred enbodi nents thereof, it wll be
under st ood by those SQEQ%IRWQTEEO%&HQ RRERERRER ENBRETEENTH form and
details may be made w thout departing fromthe spirit and scope of the
invention. What is clained is: 8 1. A nethod of form ng shallow trench
isolation regions in the nmanufacture of an integrated cirgcuit device

LA Rt

conpri si ng: deposi ti nd % Poi & 2D PES P2 HR F etk ¥ a

there is shown a cross section of a partially completed
integrated c¢ircuit device. A semiconductor substrate 10,
typically consisting of monocrystalline silicon, is provided.
A pad silicon dioxide layer 12 is thermally grown over the
substrate surface to a thickness of between about 50 and 200
Angstroms. A polish stop layer 14 is deposited overlying the
semiconductor substrate 10. The polish stop layer 14 acts as
a stop for the subseguent polishing of the gap fill layer.
The polish stop layer 14 is preferably comprised of silicon
nitride and is deposited by low-pressure chemical vapor
deposition (LPCVD). The polish stop layer 14 is deposited to

a thickness of between about 1000 and 3000 Angstroms.



5 substrate; depositing an etch stop |layer overlying said polish stop

| ayer; etching a plurality of isolation trenches through said etch stop

| ayer and said polish stop layer into 10 said substrate whereby narrow
active areas and wide active areas of said substrate are |eft between said
i sol ation trenches; depositing an oxide |ayer over said etch stop |ayer and
within said isolation iy énd¥ds fepfunge odaf BERREN I g "YEF 138 dé | ayer

with a sk .i.n said narrow active .areas and in said, isolation trenches and
ot chi RG 13y 1S9 OO PAPTBIRAS {51 1P WE Tact v iHSH YT at sai d
etch op |l ayer: and thereafter renoving sai.d k and pol.ishing away 20
said € @Epé’te%lﬁhl &P tl(’?ysed:i daspcﬂ i RS “fafﬁ)%rer%ibr% gﬁ%ero’xi ge I ager in

sal d il atan trenches Js ahanardaed L0, £qipl efe Blanarized spl dhshal | ow

trench 1so i"on T egi ons i n sai‘d I ntegra circuit

devi C&apdr depolie Bk {}%bcaﬁf)or@d g 40 RAdB b f Wddiele £ UBULS! fGH @ OV Ng

pad oxide | ayér on said substrate before sald step of depositing said

pol i shindt e dAYeIgstFome NMethod according to Claim 1 wherein said polish
stop layer conprises silicon nitride deposited by chem cal vapor deposition
to a thickness of between about 1000 and 3000 Angstrons. 4. The net hod
according to Claiml wherein said etch stop |layer is selected fromthe
group consisting of pdteftiyionn mewl Boor bhoud: sthe cepverske imasfeposited by

| ow pressure chem cal vapor deposition to a thickneSs of between about 1000

and 3CFFARIQAR oAy S, 1orn e R (RO St TR nbPY¥eF G4 Y 1% her conpri si ng

eposi T EHF R G Syer o (i o Sar dEhem) &8 | oot r Erereasaney eboran
out si 4¢y ARTdd AUhLf1 SF - SIER ISP YR . 1 SrRk SO QXL E8re etchea

using a conventional etching process such as reactive ion

etching (RIE) to a depth of between about 3000 and 4000

Angstroms. A liner oxide layer 20 is grown within the

trenches 19 to a thickness of between about 50 and 200

Angstroms. This thermal oxidation also oxidizes the

polysilicon layer 16, as shown by the dashed lines in Fig. 3.

Referring now to Fig. 4, a gap fill layer 22 of high
density plasma (HDP) oxide is deposited overlying the
polysilicon layer 16 and filling the trenches. HDP oxide is
used because of the excellent gap filling preoperties of this
process. In an HDP plasma groceséf;@he'gilicon dioxide )

material is deposited and etched siﬁﬁltaneously in the same

reaction. This process causes the silicon dioxide to be



6. The 'nethod according to Claim1l wherein said oxide |layer is deposited by
hi gh density plasma chem cal vapor deposition. 10 7. The nmethod according
to Claim1 further conprising renoving an upper portion of said oxide |ayer
using a wet dip prior to said step of covering said oxide |layer with a
mask. 8. The nethod according to Claim1l wherein said step of covering said
oxi de deaperi trdt Wea ymidsksediyp einse & iftdr mionyod dshot dne Sidsti sk (Fdieng a
reverse mask process. 9. The nethod according to Gaim1 wherein said step
of politshilRg RNQRFSS diaé‘ts@ﬁ dhep HDRy o iGe 48 @Ssaimes frhe wqray‘}e:’r conpri ses
chem cal nechani_cal i_,shing. 10. The net hod accordi gg’r Claim1 wherein

hunpi G I3RS &P 16k (9 d\}& ALt SRS ST G FBOBe ring said
pO|ISh way .of said sto Iayer rein sai d hunpi ng conpensat es
for ditd %%?3:’37% QR oc Y ?dd{}ﬁlr?dﬁs v%}gmé’f t5r°Rdi¥ etch stop |ayer
IS renpyv eb Q0 IIo t rench ion planarization
W t ho&’ter?d “}%% )1&' %%H doed lgd cor l V& R ﬁ%eld rta%] conpri si ng

fabri C@%ﬂdi&e%%“&@%é&n deyd o édddlcatdﬁ eesoddq YLl d SUbSt rate
bet ween said 1solation trenches. 12. A nmethod of form ng shall ow

trench isolation regions in the manuf acture of an integrated circuit device
conprising: depositing a polish stop layer on the surface of a 5 substrate;
depositing an etch st Refeayein®wess yiogFisai b pa ivet dip, such as

hydrofliuoric acid (HF), is performed to remove about 1000 to
3000 Angstroms of the HDP oxide 22. The oxide dip stops at
the polysilicon layer 16, using time control or end point

control.

Now, as shown in Fig. 6, a photoresist mask
25 1s formed over the substrate by a reverse mask process.
The mask covers the trench areas and narrow active areas and
exposes the wide active areas. The HF dip step has greatly
reduced the pre-CMP thickness variation between the reverse

mask open and non-open areas.

Now, the oxide layer 22 is etched away over
the large active areas where it is not covered by the mask
25, using the polysilicon layer 16 as the etch stop. If the
silicon nitride layer 14 were used as the etch stop laver,

the silicon nitride layer would be gouged into by the etching



stop layer; etching a plurality of isolation trenches through said etch
stop layer and said polish stop |ayer into 10 said substrate whereby narrow
active areas and wide active areas of said substrate are |eft between said
i sol ation trenches; depositing by a high density plasnma process an oxide
| ayer over said etch stop layer and within said 15 isolation trenches;
t her e TXFeIDVRAY TS et te TR es 1 Biyeen vt i b bderaltiki ¢ nes dvakkrbiprct i ve
areas and in said isolation trenches and etchjing away said oxide |ayer in
sai d Wit e VER R EIR BIDPIPRRC s A HP eblf s209° 1 25t Ve aRBe2D tPereafter
renovi sai d mask and golish&qg@amay said etch stop layer to said polish

I

stop | rESHeT TDyT_ST dCO%F TR ®PSin said isolation trenches is

pl anarized to conplete planarized said shallow trench isglation regions in
said manufacture of said integrated 25 circuit device. 12 13. The met hod

according to Claim12 ﬁgé%@g%fcggp£ﬁggﬁgogég§ﬁgg @h%agfgég ¢ layer on said

substrate before said s deposi g saird polrs 0 ayer. 14. The
net hod; ReERE b0 tRe G o1 P 12: MBET 8L Nas8LInbRLi sN18LOR hayer €enNpEtses
silicon nitride deposited by chem cal vapor deposition to a thickness of
bet weeas ablbeit r4080sandas8R08tAhgstopntayéb, dbesnkibod adepideng to Caim 12
wherein said etch stop layer is selected fromthe group consisting of

pol ysi thtoknand unbEphoitysisi vahnsadned.depodgit édibyustwapesstbee cheni cal
vapor deposition to a thickness of between about 1000 and 3000 Angstrons.
16. ThEnE%QHBHeQCEBFHPﬁQ t8vErsi Af 18Tt BECRAPICBRPr PEPRETERPSRNg a | i ner

| Lthin.said |solati nch bef [ d iti id
oi?’gre %%%é#geﬁ?:m BeBPge ggﬁéé?gﬁeﬁfgﬁgﬂgigaﬁ% gsiigﬁ Gles 8o por ¢ ?(()j]alof

i i i di 17, T i im12
Fur  nt SEbBRESPRAE Eh8, BRaTaR hbhE: T RuFEran P oA oRiaE LAYEF using o
el oF BT 88 ¢h0a52L 91 3L4Pn2rEALOLkAN ST Pl | aver W th a mask. 13

Now, chemical mechanical polishing (CMP) is
performed to complete planarization of the STI oxide. Fig. 8
shows the CMP process in progress. Trench oxide humping
occurs while the polysilicon layer 16 is being polished since
the polish rate selectivity of polysilicon to oxide is about

25:1 with a silicon dioxide-based slurry.

Fig. 9 illustrates the device after CMP is
completed. The humping shown in Fig. 8 compensates for the
dishing that occurs when the silicon nitride layer is etched,

thus resulting in good planarization without dishing.



| 18. The nethod according to Caim 12 wherein said step of covering said
oxide layer with a mask conprises form ng a photoresi st mask using a
reverse mask process. 19. The nmethod according to Caim 12 wherein said
step of polishing away said etch stop layer to said polish stop |ayer
conprises chem cal nechanical polishing. 20. The nmethod according to Caim
12 wherein hunping of said oxide over said isolation trenches occurs during
sai d polishing away of said etch stop |ayer and wherein said hunping
conpensat es for di shi ng*4thi SHRIEEAS Y i sam bl thaispkiewr said etch

stop lLayer.is.r ved thereby resylti in good shal]ow trench isolation

pl anartlarzea SRR r%d‘tﬁn disHiNG - 21° eﬂﬁg%ﬁe]t‘?’rgotm i FRt AL H¥F 12 furt her
conpr iy £ i i j.canduct or,,.devi ce structures in and on said
substr ateglgbeofz\%[eéedﬁ%}saq}g)ﬁo laﬁq'lplonng tr entheS VoS e MR DS ¥R mi ng shal | ow

trenchdywed ahihhd efis iﬂd&{(}% d@wa%éﬁc}ﬁ hio%f&nei £ar 21# ed. circuit device

conprising: depositing a pa e surface ueﬁ%ﬁsubstrate;

14 drositHdGrevdild Sthait Qb drRYSE o VEL) i %%{‘:ﬁ@%ﬁf‘#%}?{%l ayer ;

depositing an etch stop Layer overlying said p S r wherein said

etch ﬁtmﬂ,amrmimgsedmnﬁd dxide Hurgdin g vixle s A S0 &F A9 yehd i con and
anor phous
dishing effect. The final result is planarized shallow

trench isolation.

While the invention has been particularly
shown and described with reference to the preferred
embodiments thereof, it will be understood by those skilled
in the art that various changes in form and details may be
made without departing from the spirit and scope of the

invention.

What is claimed is:



silicon; etching a plurality of isolation trenches through said etch stop
| ayer and said polish stop |layer into said substrate whereby narrow active
areas and wi de 15 active areas of said substrate are left between said
isolation trenches; growing a liner layer within said isolation trenches
whereby an outside portion of said etch stop layer is also oxidized; 20
deposi ti ng lby fa netdirderfs| forming mh o lvessrenribxi sl attier meaforii d etch
stop | ayer and over said |iner |ayer within said isolation trenches;

removi ng aftfuppd Bt antwie ff PoxdHe I qd ST st RV EED; 25
thereafter covering said oxide |ayer with a mask in skid narrow active
areas and iFPEH P18 ati on trenches and etching away said oxide layer in

said wi de acti Vedé%c%if?%&ﬁ%é}@l%h Sﬂ%ﬁﬁe%‘%ﬁ %geéuéo@gégi Q¢S id mask

is a photoresi st sSing ar process; and 15

thereaf ter 4 gmwidg said mask and polishing away said etch stop layer to
said polish stop | ayer whereby said oxide |layer in said isolation trenches

is planarized t y&osPl €18y PhRANSEER G S ﬂaﬁ@dé@&wﬂﬂghs&%diﬁ@iﬁghon

regions in said manufacture of said integrate
stop layer;

etching a plurality of isolation trenches through
said etch stop layer and said polish stop layer into

10 said substrate whereby narrow active areas and wide
active areas of said substrate are left between said
isolation trenches;

depositing an oxide layer over said etch stop layer
and within said isolation trenches;

15 thereafter covering said oxide layer with a mask in
said narrow active areas and in said isolation trenches
and etching away said oxide layer in said wide active
areas stopping at said etch stop layer; and

thereafter removing said mask and polishing away

20 said etch stop layer to said polish stop layer whereby
said oxide layer in said isolation trenches is
planarized to complete planarized sald shallow trench
isolation regions in said manufacture of said integrated

circuit device.



circuit device. 23. The nmethod according to Caim 22 wherein said polish
stop layer conprises silicon nitride deposited by chem cal vapor deposition
to a thickness of between about |000 and 3000 Angstrons. 24. The met hod
according to Caim22 wherein said etch stop layer is deposited by | ow
pressure chem cal vapor deposition to a thickness of between about 1000 and
3000 Angst fenshe2netipd AEEREE1AEcEPIFAG LMo LCEHriFReY GREPELF 188 d step of

polishing away ;.said etch stqp layer to said polish stop | ayer conprises
chemi cal nﬁEﬂéﬁP@aP BSPiQﬁFH&.lﬁé?rTHB ﬁ@ﬂﬁo&u§§$69&Fn§eﬁ8r€Ié@ﬁlzz wher ei n

hunpi ng of _said axi.de over _sai d.i.sal ation trenches occurs during said

pol i shi ng 3%5? 8? §§P88é$6ﬁ93€85d|g§ ?S§nﬁkﬁﬁeﬁggﬁr§aid hunpi ng conpensat es
for dishing which occurs during 16. said polishing after said etch stop

| ayer is renoved thereby resulting in good shallow trench isolation

pl anari zat BQNnTHet heithodi SkicBedids tbhe1Biad RGN RGilO fdiaign 22 furt her
conprising fabricating sem conductor device structures in and on said

substrat e kebpearysa domdaliglkisoritlricdehestrife Adposited by
. AH. A& Au. Al % A. A% AH. A. Al 9. Al TL. A . AY[L. Aff_. AL. A@®. A" 3\wQ/ ] OTB[ B
chemical vapor deposition to a thickness of between

about 1000 and 3000 Angstroms.

4. The method according to Claim 1 wherein said etch
stop layer is selected from the group consisting of
polysilicon and amorphous silicon and is deposited by
low pressure chemical vapor deposition to a thickness of

between about 1000 and 3000 Angstroms.

5. The method according to Claim 1 further comprising
growing a liner layer within said isolation trenches
before said step of depositing said oxide layer within
said isoclation trenches whereby an outside portion of

said etch stop layer is also oxidized.

6. The method according to Claim 1 wherein said oxide

layer is deposited by high density plasma chemical vapor

deposition.

10
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polishing away said etch stop layer to said polish stop

layer comprises chemical mechanical polishing.

10. The methed according to Claim 1 wherein humping of
said oxide over said isolation trenches occurs during
said polishing away of said etch stop layer and wherein
said humping compensates for dishing which occurs during
sald polishing after said etch stop layer is removed
thereby resulting in good shallow trench isolation

planarization without dishing.

11. The method according to Claim 1 further comprising
fabricating semiconductor device structures in and on

said substrate between said isolation trenches.
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comprising:
depositing a polish stop layer on the surface of a
5 substrate;
depositing an etch stop layer overlying said polish
stop layer;
etching a plurality of isolation trgnches through
said etch stop layer and said polish stop layer into
10 said substrate whereby narrow active areas and wide
active areas of said substrate are left between said

isolation trenches;

depositing by a high density plasma process an
oxide layer over said etch stop layer and within said
15 isolation trenches;
thereafter covering said oxide layer with a mask in
said narrow active areas and in said isolation trenches
and etching away said oxide layer in said wide active
areas stopping at said etch stop layer; and
20 thereafter removing said mask and polishing away
said etch stop layer to said polish stop layer whereby
said oxide layer in said isolation trenches is
planarized to complete planarized said shallow trench

isolation regions in said manufacture of said integrated

25 circuit device.
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step of depositing said polish stop layer.

14. The method according to Claim 12 wherein said polish
stop layer comprises silicon nitride deposited by
chemical vapor deposition to a thickness of between

about 1000 and 3000 Angstroms.

15. The method according to Claim 12 wherein said etch
stop layer is selected from the group consisting of
polysilicon and amorphous silicoﬂ and is deposited by
low pressure chemical vapor deposition to a thickness of

between about 1000 and 3000 Angstroms.

16. The method according to Claim 12 further comprising
growing a liner layer within said isolation trenches
before said step of depositing said oxide layer within
said isolation trenches whereby an outside portion of

said etch stop layer is also oxidized.

17. The method according to Claim 12 further comprising
removing an upper portion of said oxide layer using a

wet dip prior to said step of covering said oxide layer

with a mask.
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18. The method according to Claim 12 wherein said step

of covering said oxide layer with a mask comprises

forming a photoresist mask using a reverse mask process.

19. The method according to Claim 12 wherein said step
of polishing away said etch stop layer to said polish

stop layer comprises chemical mechanical polishing.

20. The method according to Claim 12 wherein humpiné of
said oxide over said isolation trenches occurs during
said polishing away of saild etch stop layer and wherein
said humping compensates for dishing which occurs during
said polishing after said etch stop layer is removed
thereby resulting in good shallow trench isolation

planarization without dishing.

21. The method according to Claim 12 further comprising
fabricating semiconductor device structures in and on

said substrate between said isclation trenches.

22. A method of forming shallow trench isolation regions
in the manufacture of an integrated circuit device

comprising:

depositing a pad oxide layer on the surface of a

5 substrate;
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stop layer wherein said etch stop layer is selected from

10 the group consisting of polysilicon and amorphous

silicon;

etching a plurality of isolation trenches through
said etch stop layer and said polish stopllayer into
said substrate whereby narrow active areas and wide

15 active areas of said substrate are left between said
isolation trenches;

growing a liner layer within said isolation
trenches whereby an outside portion of said etch stop
layer is also oxidized;

20 depositing by a high density plasma process an
oxide layer over said etch stop layer and over said
liner layer within said isoclation trenches;

removing an upper portion of said oxide layer using
a wet dip;

25 thereafter covering said oxide layer with a mask in
§2id narrow active areas and in said isolation trenches
and etching awayv said oxide layer in said wide active
areas stopping at said etch stop layer wherein said mask

is a photoresist mask formed using a reverse mask

30 process; and
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35 isolation regions in said manufacture of said integrated

circuit device.

23. The method according to Claim 22 wherein said polish
stop layer comprises silicon nitride deposited by

chemical wvapor deposition to a thickness of between

about 1000 and 3000 Angstroms.

24. The method according to Claim 22 wherein said etch
stop layer is deposited by low pressure chemical wvapor
deposition to a thickness of between about 1000 and 3000

Angstroms.

25. The method according to Claim 22 wherein said step
of polishing away said etch stop layer to said polish

stop layer comprises chemical mechanical polishing.

26. The method according to Claim 22 wherein humping of
said oxide over said isolation trenches occurs during
said polishing away of said etch stop layer and wherein

said humping compensates for dishing which occurs during
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27. The method according to Claim 22 further comprising
fabricating semiconductor device structures in and on

sald substrate between said isolation trenches.
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