1 91 JuL 2000 METHOD TO FORM A RECESSED SOURCE DRAIN ON A TREN(iHﬂSI DE WALL
W TH A REPLACEMENT GATE TECHNI QUE BACKGROUND OF THE | NVENTI ON 17 Wielzm@f
| nvention 5 The present invention relates generally to sem conductor

devices and to an inproved MOS transistor and the method of nmaking an MOS

‘transi stor- - MBEBHOIRT DI KORM A REGERS 5 S6SIRCI DRNINION A eRanes: sm@ et hod

to forma recessed source drain on a trench sidewall with a repl acenent

gate techni que. 2. Deck WITIEbA REPIPSCEMENT GLOrMBECHMNIQRUBSt or s are wel |
known in the art, however there are sonme structures of MOS transistors

t hat show probl ens. H gh BNTKGROUSEPAETHENS® HEgngdes speed and

performance of a transistor. This high junction Capacitance can be reduced

by the sittimgd oSl@Wwgigndrain on top of the shal | ow trench isolation of a
transistor. H gh junction | eakages produce size problens so that the

transi s§ or has 1R P}p@emﬁi@n@&g@%est%@%ﬂyéggénaicgmugmph g{pce%g%(j tuncti on | eakage

can be reduced when only the IightTy rain i’s on 3f*"a substrate.

Finally, sgaldydneds th&idGhhy St Eh & iesis Lh%a8 rerS(l;lItI _ ckage density of
oy S |

a transistor and a vertical active conta Petter smaller

k f A ' : e, US Pat. No. 5 795811 (Kimet al.)
B ecr oses BRURLARSHE pMsen et MRS 10 2 nSinal B o esgisd i drdt P ¢ he

source draj 24 f _the shallow 20 trench isolation. U S. Pat.
No. 5, 380?%‘91@%]{6%‘?'&2?’9@?%%?%0%3\7\% ggtegtﬁ‘f‘ahi“@&e'cont act .method near the shall ow

i j ) hes an ion
trench 'Soﬁ.%és%‘ron%f?ﬁor%' No. 5, 643,822 (Furukawa et al.) teache

10 MOS transistors are well known in the art, however there are some structures of
MOS transistors that show problems. High junction capacitance degrades speed and
petformance of a transistor. This high junction capacitance can be reduced by the sitting
source drain on top of the shallow trench isolation of a transistor. High junction leakages
produce size problems so that the transistor has to be made bigger then ideal. This hi gh

15 junction leakage can be reduced when only the lightly doped drain is on top ot'a
substrate. Finally, scaling of the active area effects the overall package density of a
transistor and a vertical active contact, results in a better smaller package of a transistor.

For Example, U.S. Pat. No. 5,795,811 (Kim et al.) discloses a shallow trench
isolation process, but does not disclose the source drain sitting on top of the shallow

20 french iéolation. U.S. Pat. No. 5,380,671 (Lur et al.) shows a buried contact method near
the shallow ‘;rench 1solations. U.S. Pat. No.5, 643,822 (Furukawa et al.) teaches an ion

. implant into the shallow trench isolations silicon trench sidewalls. U.S. Pat. No.

5,879,998 (Krivokapic) shows a replacement gate process.




inplant into the shallow trench isolations silicon trench sidewalls. U S
Pat. No. 5,879,998 (Krivokapic) shows a repl acenent gate procefsg.JULQQﬂayL
2af 75 SUMMARY OF THE | NVENTI ON Accordingly, the present invention provides
an i nproved MOS transistor % ﬁ?h&lgﬁ i nproved MOS
transi stor. Another purpose e O(:?\Pn is to provide an MOS
transi stor havi 2\% a refeﬁ]sed squrce.drain.on a trench sidewall with 5 a

£ Yot

repl acement gat & FEHH PISYeR MPeni P Yies agimpipNp JRIPRT e art, and
it is well kpo in.the art t t hey. can be either an N-MOS transi stor or
2 PLNDS tr PR Gmaking aﬂtlwpgovag%% SSIOTRIOMEr PUBRGWE SIS PRESKADITVERETS | st o
but as well known in the art, one can easily apply these descriptions to a
P- MOS t r ansf BxRIPVidpanddCsdernsisior haying argeassrdvomce drivsinst wanchyidewalkwitor ovi di ng
a substrate and 10 form ng a pad oxi de over the substrate. Then form ng an
etch stop |ayBiRcERRSt Saittechyrgue. AP Erapgigiore pavdlrigiowh &l thowrttandmichwielol at i ons
in the substrate pad oxide, and etch stop |ayers. Active areas of the
substrat e dmewnoehred thdthoyean bhcithehar NoMOB trensittorics 6 PaYIDSnmnsistdiexs hol es
are formed in the shallow trench isolations, which exposes sidewall of the
substrat e ithistahplicaton we vall gww @i @S trensistort e as whbld knevirein aliecargopeghni N t he
active area 15 where holes are. Conductive material is then forned in the
hol es and tdasihcapptiubtsedescripadrans alP-NOS onmsdstbhhe source and drain regi ons.
The etch stop layer is then renoved exposing sidewalls of the conductive
material, and oxi diethod Goreupaagsh SiOfavibiser bf fishgroviaguctbsuaernaaerial is
preformed. Spacers are fornmed on top of the pad oxide and on the sidewalls
of the oxi di Zeghing a pad oxide over the substrate. Then forming an etch stop layer over the pad

. oxide and creating shallow trench isolations in the substrate pad oxide, and etch stop
layers. Active areas of the substrate are located between the shallow trench isolations.
Next holes are formed in the shallow trench isolations, which exposes sidewall of the
substrate in the active area. Sidewalls of the substrate are doped in the active area
15 where holes are. Conductive material is then formed in the holes and the conductive
material becomes the source and drain regions.

The etch stop layer 1s then removed exposing sidewalls of the conductive
material, and oxidizing exposed sidewalls of the conductive material is preformed.
Spacers are formed on top of the pad oxide and on the sidewalls of the oxidized

20 portions of the conductive material. The pad oxide layer is removed from the structure
but not from under the spacers. A gate dielectric layer is formed on the substrate in the
‘active area between the spacers; and a gate electrode is formed on said gate dielectric

layer.



20 portions of the conductive nmaterial. The pad oxide layer is renoved from
the structure but not fromunder the spacers. A gate diel ectrifcglﬁy@rzgg
formed on the substrate in the active area between the spacers; and a 8 te
electrode is formed on said gate dielectric layer. z 1 5 JUL 2065 BRI EF
DESCRI PTI ON OF THE DRAW NGS In the acconpanying drawi ngs formng a materi al

part of this descripti OnBtFﬁEFQEiS@RIISﬂg%FE?H?é%g‘Js/rﬁ&QWS a cross sectional
view of a MOS transistor after a standard s nch isol ation
process. FIG 2 Shaws o n5l055s o9mal.-vi ew of anat her step in the method
of the present inventlon. ﬁﬁ%%ﬁgﬁdg% sll}c%ﬁgg?tgg%@saggfﬁl&%?“ Rt S e nunber
of steps inythe nethod of the to present invention. FIG 11 shows a top
down view of the present invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON

Ref erri now rticularly.to Fig. .1 basic structure 10 is a
st andard MOS T%’I@t f%‘c?f”ﬁ?@roﬁ% Rl §’F§r‘|’(§3?\g§§H%SFSENaﬁFWWdﬁ%M{%n
process. The shal]l ow trench process consists of formng a trench through a
pad di el ectFF€ Fﬁb@??prgﬁesétch stop layer and in the substrate. Filling the
trench formed with a dielectric material, which forms shallow trench
i sol ations. Fi nalPy,shewe? eeersetanevipn pbanogier stapin the method hthe pessatt i s t hen

post chem cal '
mvention.

FIG 3 -10 show cross-sectional views of a number of steps in the method of the
10 present invention.

FIG 11 shows a top down view of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
Referring now more particularly to Fig. 1, a basic structure 10 is a standard MOS
15 structure made by standard shallow trench isolation process. The shallow trench process
consists of forming a trench through a pad dielectric layer, an etch stop layer and in the
substrate. Filling the trench formed with a dielectric material, which forms shallow
trench isolations. Finally, the dielectric material that fills the trench is then post chemical
mechanically polished. Basic structure 10 has a substrate 12, with a pad dielectric layer
20 14 on the substrate 12. The pad dielectric layer 14 is preferably made of silicon oxide.
| The pad diclectric layer 14 has a thickness of about 100 to 200 Angstroms but preferably
150 Angstroms. An etch stop 16 is formed on the pad dielectric layer 14. The etch stop

16 is preferably silicon nitride. The etch stop 16 has a thickness of about 1000 to 2000




mechani cal I'y'.pol' i shed. Basic structure 10 has a substrate 12, with a pad
dielectric layer 20 14 on the substrate 12. The pad dielectric iﬁyé{m_lghggs
preferably nade of silicon oxide. The pad dielectric layer 14 has a

thi ck olQ0s <Preterably 150 Angstroms. An
etch stop TeTS GrEd R s he AUaTarel Cur he IS B e h ARG 05 16 5

f bl L L ' 6 _h ick . gf . about 1000
Po 2000 3" 135 S BBAO" AonenRBuBh s RLAR) dRielfy he?%%@évgﬁlglﬁ% Ve
bstrate, h .pad dielectric | . ' vV tre
oot at  one “To AL PR TRBE R OUSEE SUBRA snHe s aRcnere 58 dsual |y

made of sili,con oxide.. The._ shal | ow trﬁnch i solations 18 define active areas
13, whi ch 4PE 4F algas Yt sHbsiLale astpagrethe shallew frephsalaions 6W T r ench i sol at i ons
- (STI). 5 The di mﬁnsi, ons. of the shallow trench isolations 18 is a dianeter
at the top 11 ofihegpeipsionsofitie shallow reaghdselatipapi hispsliameterat the topil lueh  An
angle 17 between the sidewall of the shallowisolation trench and the

bott om of t398%ishif B o 36l depihdd of reiachuins Apangled i basieethe 8Bceaofabs .
Therefore, the dianeter at the bottomof the isolation trench would depend
on the di arfBeldaw gplatipfetrensp andhthe bhgord epthh shallow isdationereachaia bdidetis73 toe

di stance between the to two shallow isolation trenches 18 and is about .|
to .3 um |§% deigges. JThergfnet the disgictsr atlihe battont dfghe sblat@ctranoh Woaldskpandt ure to
~pattern the shallow trench isolations using etching that affects only the
oxi de. As sindhmdiame®l @ tBs tophed thealepthwThe s ajes 08 atthodisthfeelenles igd usi ng
the photoresist 19 as a etch nask. The etching forns a hole or pattern 21

at | easto pambishilloy Selrti@undicing 18hhd aebaat i 1we3 amedn Fide apubsitad ¢o het ween
the shallow trench isolations 18). The pattern 21 is

then placed on the structure to pattern the shatlow trench isolations using etching that
affects only the oxide.
As shown jn FIG 3, the shallow trench isolation 18 is etched using the .photoresist
19asa etch mask. The etching forms a hole or pattern 21 at least partially surrounding
15- anactive arca (the substrate between the shallow trench isolations 18). The pattern 21 is -
in the shallow trench isolation 18 is about .02 to .098 um deep 25 and about .05 t0.2 in
diameter 23.
As shown in FIG 3, the substrate is ton umplanted resulting in an N- area 20. The
doped regions 20 are lightly doped source and drain regions (LDD) in the completed
20  transistor. |
As shown in FIG 4, the photo resist 19 is then stripped and cleaned off the
structure of Fig 3. Next, a conductive material 22 is then formed over the structure. The

conductive material 22 is preferably doped and can be doped polysilicon, epitarial silicon,



in the shallow trench isolation 18 is about.02 to .098 um deep and about
.05 to .2 in dianmeter 23. As shown in FIG 3, the substrate is liondUL 2pp5
~inplanted resulting in an N area 20. The doped regions 20 are lightly
doped source and drain regions (LDD) in the conpleted 20 transistor. As
shown in FIG 4, the photo resist 19 is then stripped and cl eaned off the
structure-of Fig 3. Next, a conductive material 22 is then forned over the

structurg, Jmmoﬁqag%gédvc%nmt@enmtng%z 555113951 fd%f,@shlgyd%@@ga andncan be doped
ponS|I|con epltarla Si | |con UL ficon. This doped

about 5081 BaERs g s eafel E%W%ij%‘?’g%ngs?ﬁ%%éﬂ%ﬁ%%% fioh Lop of the

structure, see 23 o; Fig. 4 As shown in FIG 5, the doped conductive
mat eri al “3FNE FHET Eehi cal Iy nmechanical |y pol i shed to form a doped
conductive mass 24 Source and Drain _ regions 6 shows the
renoval of thé’*sélf‘ﬁ’ﬁ"BIFg%fll’ktﬁ@Oqu@PéF‘élﬁFV'aﬁffalazzésé\‘ F’V’éal ot phosphoric

acid strip etch. In FIG7, polysilicon oxidation is performed usually in an
oxi dat i ornethanitalberdishedrieform agloprsl appskicteg e 2962 $proreqkybxindat i on i s
bet ween 180 and 220 Angstrons thick. Spacers 28 are then fornmed and are
about 900edi@nsil100 angstrons thick. These spacers are usually nmade of an
oxide or a nitride, and preferably a nitride. The spacers are fornmed by a
conventi onal Ivigeasked s the posivhl dbitheaf#l bRidk 16 plefaqdilChyed selacthatks

phosphoric acid strip etch. In FIG 7, polysilicon oxidation is performed usually in an

oxidation furnace to create a polyoxidation 26. The polyoxidation is between 180 and 220

Angstroms thick. Spacers 28 are then formed and are about 900 to 1100 angstroms. thick.

These spacers are usually made of an oxide or a nitride, and preferably a nitride. The

spacers are formed by a conventional blanket depositicn and an isotropic etch back.

As shown in FIG 8, the pad dielectric layer 14 is then removed and cleaned from

the structure except for under the spacers 28. FIG 9 illustrated a gate dielectric (e.g., oxide)

layer 30 is then formed preferably by deposition. This gate dielectric layer 30 is preferably a

high K oxide material such as silicon nitride, silicon oxide, tantalum oxide, zirconium

oxide, or hafnium oxide.

Fig. 10 illustrates a gate electrode material 32 is then formed usually by
- deposition, and then chemically mechanically polished down. The gate electrode
material 32 is can be metal, metal silicide, or polysilicon, and is preferably Polysilicon. The
doped conductive material 22, can alternatively be just conductive material when applied

to the structure and then doped after the structure looks like Fig. 10. This doping

of conductive material 22, can be done using a masked implant step.




As shown in FIG 8, the pad dielectric layer 14 is then renoved and cl eaned
from the structure except for under the spacers 28. FIG 9 illdkgréwEQaﬁg
gate dielectric (e.g., oxide) layer 30 is then formed preferably by
deposition. This gawﬁg%iglectric Iager 30 is preferably a- high K oxide
material such as si 'l CSH RIS hagheep paticypilyghownang sbssrbaivite, zi r coni um
oxi de, or hafnium xid?. Fig, 10 illustrates a gate electrode material 32
is then faof %’“”EE’JB? PFiesipd eg’@%‘giemsW,fe%ﬂaWtfh@muwnrétﬁoéayrhpsmdmnh cal ly
pol i shed down. The gate el ectrode material 32 is can be netal, netal
silicide, tg? anb Hial @qrous ghengesra forg, prcdeszikimay beanads iwithogiepaFtie frato ped
conductive material 22, can alternatively be just conductive material when
applied t®RU38d s30pg 6 Wie nvgmiepnt hen doped after the structure |ooks |ike
Fig. 10. This doping of conductive material 22, can be done using a masked

i npl ant®> step. 5 -------- - - ------- 1 s JUL 2QQQQ While the invention
has been particularly shown and described with reference to the preferred
enbodi ments thereof, it will be understood by those skilled in the art

t hat various changes in form and details may be made wi t hout departing
fromthe spirit and scope of the invention. 5 6 1 JUL 2005 CLAI M5



What is clainmed is: 1. A nmethod for formng an MOS transi stor conpri sing:
providing a substrate; formng a pad dielectric |ayer over sai Quﬁ&ﬁrgmg;
form ng an etch stop layer over said pad dielectric; creating shallow
trench isolations in the substrate pad oxide, and etch stop |layer; active
areas of said substrate |ocated between said shallow trench isol ations;
form ng holes in said shall ow trenéivsol ati ons whi ch expose sidewal | s of
said substrate in said active area; doping said sidewalls of said

subst r at evhanistcheénait:i ve area where said holes are; form ng conductive
material in said holes and said conductive material are source and drain

regions; renmouing iR deb: GBSt om MdY ehn SXROSLPGNS: dewal |'s of said conductive
material oxidizing the exposed sidewalls of said conductive materi al ;

form ng spacens,Qdlnd PRiQfacd.Ne pad dielectric layer and on the sidewalls of
the oxidized portions of the conductive material; renoving the pad

dielectric | Y& mind SN tcﬂe?ec { rlé"%%é"Je?sa?&" Qlotte-f rom under the spacers;

. t
formng a gate m%§%§%ﬂlc ‘5& r-on sal%msJBStrate in said active area

i :and formn ate el ectrode on said gate dielectric
PS;\Q?EH ?al d fc?rgl?r?gegnseTch%to% layer over &%ic? pa% dielectric; g

creating shallow trenchrisolations in the substrate pad oxide, and etch stop layer;

active areas of said substrate located between said shallow trench isolations;

forming holes in said shallow trench isolations which expose sidewalls of said
substrate in said active area;

doping said sidewalls of said substrate in the active area where said holes are;

forming conductive material in said holes and said conductive material are source
and drain regions;

removing the etch stop layer exposing sidewalls of said conductive material

oxidizing the exposed sidewalls of said conductive material;

forming spacers on top of the pad dielectric layer and on the sidewalls of the
oxidized portions of the conductive material;

removing the pad dielectric layer from the structure but not from under the
épacers;

forming a gate dielectric layer on said substrate in said active area between said
spacers; and

forming a gate electrode on said gate dielectric layer.




JUL 2005 . The method of claim1l, wherein the sha! | ow trench isolati ons
are created by: forming a trench through sai d pad dielectric Iafy&yJU§awé5
etch stop layer and in said substrate; and filling said trench with a

i i t epi gles i low ,trench |solations. 3. Th_e nmet hod
of Ccraim 2, Mwherer e QUL ABRE, PRAUR M o e uonte bresied Py con

ide. 4. Th ' wherein the shallow trench isol ati ons have
1(:) )r(lledef ol | owi ﬁg gl e salot(;)erlllgll;1 E{A@gﬁisgn@f‘ %gie%f:tr]tciﬁ'ef’lsﬂ%e?iﬁéw laygr gl ingaidmy - B)

dept h from about,,. 0, u d an_angl e between a sidewal | of the
shgl | ow i sol at i %urll) S%?té’nag H%QH‘? 55%%8% BH{?B%‘G?%E‘C%%{FTF%W fosmisaidiskdlowr ench i s

between about 75 to .88 degrees. 5. The nethod of claim1, wherein there
are two shall ow%‘}%‘ﬁ%‘%ﬁ"g% ations. 6. The nmethod of claim5, wherein the

[ - bet wee e t shal low trench isolations is about .1 to .3 um
gl. StTﬁgcremP ﬁod of" élt}’ﬁi \@ﬁj‘{d‘i?,ﬁ{ﬂr%?ﬂw?%@n}gﬁcﬁh@iké’fE@tchil‘@lﬂtlaysaar_emdsbﬂ i con
oxide. 8. The net t]od of claim1l, wherein the pad dielectric layer has a
t hi ckness of  abodt'?Be*!s 200 Angstroms. 9. The method of claim 8 wherein
the pad dielectric |ayer thickness is 150 Angstromns. _10. The net hod of
claim1, whereift t¥e ieathod ofclgpm [l aykareip shesshplloomenvhtisolations have the

following dimensions;
| A) diameter at top from about .1 to .3 um:
B) depth from about .2 to .4 um; and
C) an angle between a sidewall of the shallow isolation trench and a
bottom of the shallow isolation trench is between about 75 to 88 degrees.
5. The method of claim 1, wherein there are two shallow trench isolations.
6. The method of claim 5, wherein the distance between the two shallow trench
isolations is about .1 to .3 um.
7. The method of claim 1, wherein the pad dielectric layer is silicon oxide.
8. The method of claim 1, wherein the pad dielectric layer has a thickness of
about 100 to 200 Angstroms.
9. The method of claim 8 wherein the pad dielectric layer thickness is 150
Angstroms.
10. The method of claim 1, wherein the etch stop layer is silicon nitride.

11. The method of claim 1, wherein the etch stop layer has a thickness of about

1000 to 2000 angstroms.




11. The methed.of claim1, wherein the etch stop layer has a thickness of
about 1000 to 2000 angstrons. 8 t . JUL 20u5 12. The net hod of_fcgadljm 1@@{;5
wherein the thickness is 1500 angstrons. 13. The nethod of claim1,

pat t erned openi ngsTHeméthel dicties 10f whdrein stitahlcRst fs886dangdeqhat i ons is done -
by pl acing photo resist on the etch stop layer and using an etch that

effects only oxil8elheanehdde cRh@tIOpdtRied opéiingtif {HRRRLs 4N Qggg\p%gnghrom t he
structure. 14. The nethod of claim1, wherein the patterned openinhgs have

the following di neNsi@Bss dodeBy Plabhg @?RH}esispgnltthmggl%F'#}letﬁ%q uglinggr?t er of

about .05 to .2 um 15. The nethod of claim ere conducti ve

material is doped.cidfmatfRcEBhAidR! angltlgérﬁﬂggéreéig@ﬁtgb&gtag o3P #%)ti ve

material is doped before being forne ope being toraeg using a
masked i nplant st eRe strkfire The Method of claim1, wherein the conductive
material is polysilicon. 18. The nethod of claim1, wherein the conductive

ctructure of chatr e e PER0 B hien ok fe Bllemibur ni ck 110

structure of the transis E%t hi ck from

the top of the internediat tructur 19. The nmethod of claim 18, wherein
t he coP\ducti ve rratcg?nfe%ﬁloqss&gg’o?ﬁa%‘iﬁ() toaqg'?ﬁéini Yiedigmstenol abent Ofe Jvghod of

pol i shed down sdot HER™T0d €A, PROERIbparRu e mapeht dgesd.
 16.The method of claim 15, wherein the conductive material is doped before
being formed or doped after being formed using a masked jimplant step.

17. The method of claim 1, wherein the conductive material is polysilicon.

18. The method ;}f claim 1, wherein the conductive material is deposited in the
patterned openings and above an intermediate structure of the transistor, and is
about 500 to 1500 angstroms thick from the top of the intermediate structure.

19. The method of claim 18, wherein the conductive material is about 1000
angstroms thick.

20. The method of claim 18, wherein the conductive material is chemically
mechanically polished down so that it is only in the patterned openings.

21. The method of claim 1, wherein the oxidized portions of the conductive
material are formed by polysilicon oxidation in an oxidation furnace.

22. The method of claim 1, wherein the oxidized portions of the conductive

material are about 180 to 220 angstroms thick.




21. ‘The met hod of claim 1, wherein the oxi di zed portions of the, conductive
‘material are formed by poI ysilicon oxidation in an oxidation fu" adlg]. 2iR2.
The met hod of claim 1, wherein the oxidized portions of the conductive
material are about 180 to 220 angstrons thick. 9 19 JUL 2005 23. The

met hod of claim 11, wherein the spacers are about 900 to 1100 angstrons
thick. 24. The nmethod of claim1l, wherein the spacers are made of an oxi de

or a nitride. im1, wherei gate dielectric
| ayer is for rreaz]g’e me%Odggclt] F‘ganL?%m%ﬁfBa%taﬁeoadetf 0& % *’i‘gStW‘F@r ein the gate
dielectric layer is a h| gh k oxide material. 27. The nethod of claim 26,
wherein the mat€ial is one of the follow ng: silicon nitride, silicon

oxi de, tantal um oxide, zirconium oxide, or hafnium oxide. 28. The nethod of
claim 1, wher étnihemstigdobclaimdevheds thes‘P?fGFSmE@“b%P o emesdd iragitrigat e el ect r ode
mat er i aI and chem cally nmechanically polishing the gate electrode materi al
down. 29. The 2A€thonthofl obdlain wherpihdoraiing 4 frwe djdttridhectsiededbg pol ysil i con.
10

deposition.

26. The method of claim 1, wherein the gate dielectric layer is a high k oxide
material.

27. The method of claim 26, wherein the material is one of the following;: silicon
nitride, silicon oxide, tantalum oxide, zirconium oxide, or hafnium oxide.

28. The method of claim 1, wherein the gate electrode is formed by depositing
gate electrode material and chemically mechanically polishing the gate
electrode material down.

29. The method of claim 1, wherein the gate electrode is polysilicon.

10




