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SUMMARY OF THE INVENTION

[0005] In one aspect, the invention includes a semiconductor processing
method. A semiconductor material is provided, and an opening is formed.to extend into
the semiconductor material. An upper periphery of the opening is provided with a liner
while at least a portion of a lower periphery of the opening is unlined. Etching is
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such bul bous extension is substantially filled wth
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WO pwef0i7en enconpasses a seni conduct or  pr ocessPEUS2006/020877
met hod. A senj cgnductor material is provided and an
"LbpddEng W& Elof'med to extend into the sem conduct or
cdm:twtecahrdugh the unlised gepioh to formex byiieisyextdnsidneof dipe apening, and
ed WI it he | ower
S'leb o%‘,f e|o® plg %%s?&ﬁt@ffHﬁéor\ﬂhsmgﬁgglg%cr{l %h?'hrough
pbesunl i nédoheagect, éga mmerﬁfontdmeompmeﬁ@ s@micorelicior precessing

mt %%L@S%bkclg @fctéoﬁ o%{glll% Qﬁ%% LRE %Bg)gl?iﬁné % Fo%ga b extend into
trasqEeditondubter naieyis tmfutshdeptbaégmmberg@m}‘@mmmos lined with a

PRIGITR IS RReb ehiEloRe oG R S BA B optioteo
th‘rohgfethembm&calowen@gmtcé theabperiigewitipamiiel thedds at lbast Isobstantially
PR B P e BRITLOERe B Sr The T Y
[?‘So)l)g'g]:g nt chax}nrm aspegt, e erveraion ememp@msmgsergconduotor .processing
| . .

n'{eiLfI&%iI /glslg?ond%%r]téklkg% W%‘Héé dﬂgﬁh%?ﬁ eX§ IOEBIIH@@ 'is?fhreméad {o' é'x?énd into
ﬂcq:mhndmgponmmlh\g triaerial.r Bite opeane IsAsor b@lewa:@tmraggmaand a stem

a' ! Sgén(f%l' é}?é\w%‘&&rf?o% ?r{ dg’ﬁo\;r?%'g%'ﬂsto %&'ﬁﬁggé Bﬂhb 'WiBor- B@ntamlng

ndzewact eThs obemlrn£|r$ sobstantidiyfidsd wih sisdiatiod :rtinrfélabpéﬁra’q tansistor
m t
SHIBRE B BRbrd SORS) Phlos 58, PR R BE SRk o
of Bigt emmo@fmtaarnr@grmgsuemteodmg emtg ithe @hnonmm_tamm@ mgterial. A second
3RS g{or ﬁév.ceT RofsHl AL e&g?o@ﬁ'{g laea+f e Bpémn%ﬂsmqnsmswans.stor

edto provi rical 1solati bet ween
demeefwntfsmeaadombtmmmmmnsemmmg@mﬂlrdé§eccﬁr@m8l109/<ﬂfa@rféglon3

thSePrg% int I?I?e Lify %rg&n%p fandes ?h@ﬁ%lﬁﬁ\%dﬁﬁ{eﬂél within the opening

const e uction conprise

|$etm1ze@tcdpzromde emne:al labla‘acwdb@weerh é@tfrfs’tcﬁaﬂdl%@Cbmmalﬁstvredewoes

ﬁl:l])'bgg ure,e %SF\? ?%ﬂ&g thEQehdlf i ﬁaﬂaé\soé]gélrﬁfb%dd%r%h@ructlon The
ectric insulatrve structure has a bulb

cbosttustivn eghpiisesredsaniseraivctox matetiah gnd pvelagtrizaly ipaylative structure

f f

S PO E%PT ot e T8 SHEMERSHER s

bulbans bstiom regen erd ostesmextendiag opwarely fedradher bQi’@m gegion to a

shﬂgéﬁg gftthé( ger’?ﬁ coﬂ&&clf(? %%@ﬁlala 158 <8Re Lfc'ﬁal?ééﬁfﬂhefjﬁwueg aQist

& el ectrical y insulative
tmhsustar deme o bhe side of Heudleatiicadly insulsitivebtrgftunerpad a second

g@?l&ggﬁéy ﬁee 8:# %ﬁ?FHan 5i0Y LA R% &hREHT @%ngtlvegé’[hﬁtture n\Nlth the

second transi s evi ces
IBEGORE REL@| ORhT HBURRE\ENESUe0D 0gjlingekscicakigolation be‘rween the

fl?ﬁ%ﬂg'sggéﬂ 04?{3}?*&%9\“%5”“ on are described bel ow with

erence e follow ng acconpanyi ng draw ngs.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Preferred embodiments of the invention are described below with
reference to the following accompanying drawings.
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S:\'m 22\ 3235\ PCT- p01. docPGT/ USOB/ 20B77 [0010] Fig. 1
is a diagrammatic, cross-sectional view of a

WG equioarTeict or vvafer fragment at a prelim naryPCT/US2006/020877

processin g of an exenplary aspect of the present

‘..--';;*; R o{ﬁ[g\ iltl @)1"‘1] Fig. 2is aviewof the Fig. 1

[aX16} f r adfigrt isstrivgrammatic prrosesasitional viengef ssdsiequdsistor wafer

frtf%mte?‘?gt #) E)rel I%r}%rotzg % stgéegof e?h éxserrﬁ)Ié’rg %ﬁ%%ét of {h% &Iasgent

hown a’ process
inuenieyuent to that of Fig. 2. [0013] F|g 4 is a view

a0 o o o TR R0 g OB ey e
swbeequtehttol"tbaﬂ-‘@fg:Igl waf er fragnent shown at a

Oqﬁfss' nq:@tfgea\ﬁ HU & 1 Parb Rent shgwn%ta P&]eéll g stage
o PRI T fafiiag i

6 is a’Vliew o ragnent s
sabpeqeeb®i thet oftFig e. subsequent to that of Fig. 5.

Lcﬁ)qwﬁ] Fi q:'%rA' Is%, \ﬁevv bfa%ﬁ(tegjgi%tg ft 19 H%BS@R a¥ Qg)?&%gsmg stage

ocessi seq
sﬁbs@tﬂ@l}?ﬂo thatpf FX.i3s a view of the Fi g 1 wafer

[RAT" 188158y B AERAS' e ERBHABONRER e ogig s
smbémuefntwghamf&mevm at a pr oceSS| ng stage subsequent

L(R)ﬂ')i] at OfFI§ (?rs a8vr|r%\,{/ tgpli] V\%ﬁ' ﬁafe”a%c%rgr sY\b\ﬁWa% grcgb%ssmg stage

sing s
Sslbb%wemtha’mftﬁf@ﬁ of Fig. 9. [0020] Fig. 11 |s a view

e Fi t . .
L ubSegie T PRERTRT P et fehod REPRETA SR Goppno oo
whswr@@tto that@rﬁlmtﬁt ve to that of Fig. 10. [0021] Fig.

E}?O is; Vi ﬁ@’t s Sub'éf feF W@f@ﬂré@\qgﬁghoﬁh%wrﬁ)%ce‘%‘smg stage

sequent to that® o
S@Jb&@ﬂtmntoethamfﬂ:lgiﬂ aspect of the invention alternative

Lllfbg1t85‘ ?t Wg]tFeig.i S?rs e gpt%%] 1gwaf\]er?’fré Bnt'shB¥h %E gg&essing stage

ragmen sho cessing s
sszbbecemémthatpftﬁr@@ of Fig. 12

[0019] Fig. 10 is a view of the Fig. 1 wafer fragment shown at a processing
stage subsequent to that of Fig. 9.

[0020] Fig. 11 is a view of the Fig. 1 wafer fragment shown at a processing
stage subsequent to that of Fig. 9 in accordance with an aspect alternative to that of Fig.
10.

[0021] Fig. 12 is a view of the Fig. 1 wafer fragment shown at a processing
stage subsequent to that of Fig. 4 in accordance with an aspect of the invention
alternative to that of Fig. 5.

[0022] Fig. 13 is a view of the Fig. 1 wafer fragment shown at a processing
stage subsequent to that of Fig. 12.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0023] The invention includes processes in which bottom regions of openings or
trenches are expanded. In particular aspects, the openings having expanded bottom

regions are filled with insulative material to create trenched isolation structures. Such
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DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[ 0023] The invention includes processes in which
W(bmmﬂ/@mmzagl ons of openings or trenches are expantsmne/020877

N nl part| culg aspect s, t he openi ngs havi ng expanded

<" BBEdbH . &g bHs" dre filled with insulative material to

I%ql@@mestlturswmqﬁw Rreviflaimravenente relaidse, to grenart isolation structures for

c%ﬂ\?lbglgl\sg?l%ﬁ@ R mBRbry 495/, Féo-lfné sﬂ)é%@o/ applié&fiofis bf the invention

I sol at1on structures can provide inprovenents relative

utidzepisplatiormstyuqtyes Farmed '%WQ%Q%E\C@W"MPG trwpntiangodmprove refresh

e{n%l‘?i_n?étl'oﬁghw Bt @e\) BedRes¥odAtb8 Yrith §°rﬂ§rn§ﬂle£rfefy' r@latlve to the refresh and

plications of the invention utilize isolatio

fyntigoaliy gt fl\@ulﬁwcwnn REOHAIY aPREd UGHQNg- tl%éomﬁ@én@o?t@ af the

ihVBAHOY. 8hé %f(é&ﬁ?%!@d BB {i {n%n %&b&ib%'d'ﬂoﬁoﬂfre&% lsolatlon regh)n

associ at ed array rel atlvetot e ref

famepckin r@@wrdﬁmq w@h thﬁamvanifjgm ® l@@btﬂa’fwwyé@ﬁ ayyayram channel regions

d?%ﬂ@és%%%(l%@@%o i oB&%ﬁn@E&% @bt BRI\ RYE gﬂ)f Q{émﬂlg' €hannel

expande ., expanded bottomregio
lewn and grive @g’rem) arr@ nakadversehciomegieady thg uhllmn@n of the isolation

rb{;‘%ﬁ%? ih%rbré&anlfﬁﬂénﬁ atively far away from channel
%I ons of access devices so that operating paraneters
024he devh padicylppaspegeiiheinvenianre desasihge Witariefegrnogéo Figs. 1-
ﬁ)urrent) are not adversely inpacted by the utilization
of the isolation region of the present invention.

[@35h] Refsaring ©figr, assaveongfictoheonsiyelifn Yhisiilgistrated at a
ﬁ@%@iﬁé@%ﬁod@s&i‘ﬂgrs?d‘g%r R Qiokl 1@combrisd®a sLPYERE 12. The substrate

Referring to Fig. 1, a sem conductor construction 10
Gag coMpPyige.reenaigt %f-tseﬁt'%lb’ off i aricRagist 9 Msdesypiglingsiigen lightly doped
WRNithMIe idaBikyrd th S QEPINE SRR iR pSHBShY Qép%ot%?can%?n rlse con3|st

substrate can COEE” se, consist essentially o

esspiiady obpr aeRRiR o) BoareyFaliag Fiieasnightly heske %ﬁ’e@mﬁtwhth p-type

o%'aﬁta bﬂoealé’ ?rﬁ'ﬁ%’r;%lfé%ﬂ OP#alolaiRs @hdt foliB&! tHeGH RS “s@ﬁ‘@@cﬁ\(ﬁchve
can conprise, consist essentially of, or consist of

%ﬁf&*?y@”tdaisﬁmi?émé'#qtﬁ)WSV@T@EM@W@@B@%Ej? GELGENN R A sy

d%fﬁpYnEi%g %@%du&&e%ﬁehﬁ |h8&&h§rtﬁlt abi Imté?jftot B\Rk Qérﬁlcﬂﬁduc‘uve
hat follow, the terms "sem cohductive su bstrate" and

m%"é‘iﬁ"% sheluas @ perigpBeyGive Walardeither pioag of & FRSGMPLRS comprising

cﬁl@éﬁﬁétéﬁélé GH@;r@&i%d&ééﬂﬁcmm%héM%é@(&t‘hb%lone orin
i ncluding, but not limted t sem conducti ve

aeaeBplios @W@Wgﬁheﬁ LR J@@tt?"\% S\Hﬁﬁ"é@te(r@fqrﬁ& ay gmporting

Puctube, IbBBnE RAREH 36 Mg Qérﬂi%nd[%h\?é b sHraldi@le@BMed above.
and sem con uctive materi al [)éers (either alone or in

OBk i eAlheHE? ﬁ'B‘FCrTg'S&(‘H@P(e'ﬁﬁ Bt $eaiggndusips maderigl that can be

incoARsThieatifto sUB&RLS 120t BRY b8 URASEIJoR ShattitidISlp&EBie can comprise
i ncluding, but not limted to, the sem conductive

%lﬂf@?wguﬁeé@ﬂeﬂé@ BB, fPO@%PpNQ%B‘@QWmsl licon is
forR7exenpl RyesENESANI, @bndidingdsadntla@bf, 6ABorfsting of silicon

dioxide is formed over substrate 12; and a layer 16 comprising, consisting essentially of,
or consisting of silicon nitride is formed over layer 14. The layers 14 and 16 are
together patterned to form a hard mask over substrate 12. The patterned hard mask
has an opening 18 extending therethrough to an upper surface of substrate 12. Layers
14 and 16 can be patterned through any suitable processing, including, for example,
forming photolithographically patterned photoresist over layer 16, transferring a pattern
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i ncorporated into substrate 12, it is to be understood
that the substrate can conprise other sem conductor

woradoendks, including, for exanple, germani umP¢OD0R20D6/#20877

| ayer 14 conprising, consisting essentially of, or

< Le bnBlits 1 et +'si' | i con dioxide is formed over substrate

frofy thamiotrésist éo theaindertyng &iyat, 14a1ts16 @nd gubsasprniharenyoving the
pﬁg’forégis consisting of silicon nitride is forned over

ayer f'4. The layers 14 and 16 are together patterned
[0828br m a RederdnartskigoR.eapesingsii8ria extended Migeseaicordustad material of

" . . .
SJB6 bR 112 Podling B e By Ed SRELRIrIBROFE Tict 3 o oo
etenpgad teeameslitablesiegth withyn thei subbiratep Fotimstainag, if opening 18 is

s . . | - % : |
Y98 k81 n TR Eshekel 20RROkL L heazanycalioe
eptentied tp Sdepth 2RPRXBRPICEApAlio thiv cPorantipnallggslized fof trgrched

7 : ' t '
R PO B e SR, A LALE S i
cReberar trenghtexteRiding Iongitogisalnigiold eut ek thertge relative to the cross-
sﬁgtign%f’\ﬂ%w%tfﬂ? gaterial of substrate 12. The opening is
extended wth a

a suitable anisotropic etch, and can be
[p0eehded tTdheamppnivgilBaisiser meyrhinerobs-pedatinaalgvigidt Yagxdending
(.St i f [ 8| [ e :
) 055 e 43 el G Rk B St 2
Stigh widih et brdel stitakde wisith,Rndiip pasicuiat @WC@W&Bewi theaf less

tr?ag{g“éfﬁér@af-’{;aédoﬁt Hd Mdmskid@r trenched isolation

[ he openi ng can have any suitable shape, and _
[093Phr t i cReierriag pexitte Fia@, Béner 20 ie fymes alangch pefiphery of opening

| 24 . ' ;
1'80R%ls slrl\g{/vﬂfl’ihér.ye%té}fo‘% oM alQngS 'sz%l.c&gkﬁjc%‘grgagt%%}%hbé&%té 92, and not

the crosssectional view o e opening
aldghragskingmgienaln 'dransisies ddewaralit ipialps underaivpd teht figp invention
AL Ot B RD oL Ap ORI S RS} R ORAS B0 Pxposea
sydpcesfdaymirali handn@ asvelbas dlend exposspedifacesial semisogductor

1,0t Qb il fSgot han or equal to about 100 nanoneters.
g@%]s %lzerr]?ng next to Fig. 3, aliner 20 is forned

HIO3AY a pddngsREropn sbmppae phyMeteriarsistabledamprotassing surfaces of
SHESRAE3200ly RGOS ER S0P UL oy S 20 o
chowEe@rconsist essentinllp of inngensisicd gllieeratiorife Imsushtasgacts, the liner
S0 SUERITANER IR OB A2 BB pRnE bl Aot e
th@mahexidatidn dexpdseaFusrpesed slifonnoatainng sdmirainthivityp the
JBhAET #lsuBYURRL f3BmpAses semiconductor materials other than silicon, the
oxide formed within the opening as liner 20 can be an oxide other than silicon dioxide.
The oxidation utilized to form liner 20 can, for example, comprise oxidation with an O,
plasma, either in situ or ex situ, and in some aspects chlorine can also be incorporated
into the oxidation chemistry.

[0032] In some aspects of the invention, liner 20 can comprise, consist
essentially of, or consist of a polymeric organic material (or, in other words, an organic
polymer). For instance, the liner can comprise, consist essentially of, or consist of a

combination of carbon, hydrogen and fluorine. In such aspects, the polymer can be
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[0031] Liner 20 can conprise any naterial suitable for
protecting surfaces of substrate 12 during a .
Wammg/@muem etch (discussed bel ow). For instaneer/Ubioneo20877

. COAPY 15@ ,‘.conS| st essentially of, or conS| st of
: E’ mg aspects, the liner can
&P

TBonaShB01S PHGES (G ben ChetPhie Chet fe: O N, and HBr.
loipe finegzonggrisesan Wnbﬁpélﬂﬂﬁéfregu&ycén%’mw@&h @%idéﬂd@cftor

e i con-contai ni ng substrate
R B R e 5B 45, PN b 667 BE 81 LD eSS, Such s, for
exampiz adhia la/er ohtaiveakpieot her than sili conb the oxi ge
rged within the openipng as |iner 20 can be an oxide
IfSREF PPl eSO acthe® Uliesodis (Gamnaringt 20 garcepramise
riadanatbitd Ergh%@esmfb ah@lovesiasRbitageas Rfd Ry Qé%c@ﬁtthé’fher within
either jn situ or ex situ, and

Peilo 3B, T g R et s ol mese BEa IR BASERIaihedBheas be

dbbes@)dlcﬁi'at exp’oséﬂ e0i&des Yo 1dyBR3# arddm @iﬂ%dﬂi%ﬁ%hém@fdeﬁng’@ted
nvention can conprise, consist essentr al

o R huirer ot P Sy RERT G shRSTARR & Wain coening .

pm)Bey wor (Rsferéing AEQRABIFY. ROKNETRD )is stﬂﬁ’éctéd‘ﬁ)téﬂ&ﬁsotwbﬁ: etch which
onsi st. essenti al % or_ consi st

B0 BRBrFAbABE oo BORSIORPBYU Hanis li8FaHe iner slong

asuppeasppotas thd SR, YIRRYlineAP0 BEpears 9 @br%@%ﬂ?&l?voo%arate

sag_igéréts (%'_%ggho&p@ﬁosscﬁ_e&hgro@rj_ﬁnggvﬁf [ﬁggm ocgtaa ?CE Rﬁqgnd%[ﬁ’r@omg}owever

tHeft opbging i 8@an bavma iceethuals ellgaail § VI@QI'eM Mm asdeNag@habfer 20
of substrate 12 (as

DR s T B R St it Ry g foasessing
sfage oéi?@‘r‘pl e, a thin layer of natlve oxi de. [0033] The
@ |t|on conditions utili g grformn i ner 20

gg Conpr i &R ASRSHS: °P8”'H93 AR eesaridergide NaNe & drper
pembltea;gend a lawdrfperipthaty dmﬂoﬂi\btloWehQ)ehbmp indUdMd) bOPERIDREg limited

tebat R AR . Sk 508 SR e o
owﬁhabeﬁomfmds&peﬂ’u&n bﬂth@%eﬂ;ﬁgl ancitilirérneved iheP BbRdegions above
surfaces of sem conduct or

ted al
e S R e '%@ UpBET 538y of the opening
aiRefrerlowergperipkbrytad tid gperthg danrtﬂfcuﬁél dn§ |6d48b e GBI the oééhmg
s .the liper from al ong

{
B b e b SRR ey TSR for o
Figl ¢ peptacts appetiretyedi the upertpeeploge i he.opERRg! ARteihall least a
nto two .se

P&ﬁgﬁﬁ{ %Fgov%ebrgog@{r) ken {r\?oaﬁn@p i meat ?‘p?%ﬂ@e qnd:)gqg‘lggn <t)f tﬁe lower
periptherystamaok thladmﬁumlcmoétfmt’nonpﬁ mmlgwéﬁ%é?@lhehﬁ\t@w Be a region
m above

d
o RO UG SRR horten 7 ek bR R oG ba spetppapinaton
ofgee bpt@nymast poitien sf thevaplehingtantizeregiod PES&AG the bottom-most
portion of the opening.

[0036] The etch chemistry utilized to remove liner 20 from the lower periphery of
the opening can be any suitable etch chemistry. For instance, if liner 20 comprises,
consists essentially of, or consists of silicon dioxide or an organic polymer, the etch can

utilize one or more of CF,, CHF3s, CHoF,, HBr, and Cly; and would typically be conducted
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st l

stage of Fig. 4. [0035] In sonme aspects, opening 18
can be considered to have an upper periphery and a

wo oweoper i phery, with the | ower periphery i ncP@miUszyp6/020877

but not bej n%j |imMted to, a bottomnost portion of the
< I3 Febing. & fhdwn et ch has renoved the liner from
b preheurb @nd with rosedgrate o dighdfias. hEnapian Pag cauasdhastch to be
r fromregi ons above the bottom nost
rﬁ%ﬂ&?é{ﬁéjotdf; e delineation between the upper periphery
tﬁ03f7he opéliiergnaiiiectionof Figné capeicphedsredfo eerdaip ;@@mnﬁagmg 18
SRR Gl B ARl o ulafirt 1. FREEN oridl g o ne
cmenmb@rcpie@e@bs theyliner ag @ndfat leiagt a gorferd Pz tosves pedphary @t e
%fenFn eoeHv%Rﬂm&?rA@?ﬁé}tX/e%tﬁehﬁhﬂwg%ﬁ]Sm ogtpln@ olt}])Bﬁﬂh &hn be

eas ortion o wer peri ery enl ng
dossidateidrie tie amhwlingd lowetreginntdf die erfenings and il linseriopieergf the

%@Hlng%ah BS BALLATHTDBL a%[e&' gﬂ%rcﬂca?lt)ﬁ%f H2Yplen ?r' phery,

a regi on proximte om nost por i on of
{0038] ower Rrieiripd e;ueyt todig. cﬁaihetj@esm wiras! iearrpient Yidewalls of

(%%O&Bﬁ“?mg‘ﬁl% tlﬁ’é’gltxﬂngﬂ r%%f‘t idnft% o g@ﬁﬂ%ﬁ‘g |5aé3$o§e<§ ‘?cgérpgté;h The etch is

rti openi n
tyocaisonepice s\ distartie i @@tﬂypmtquat leest & tﬁanseim\ﬁécm befween@n

df é@)@ogggtéet @Hrc%?@ E¥hOfrhk I%?oh%@é\ﬁ@tﬂe?&ﬁbrﬁ%ﬂﬁﬁyof opening 18

sulta em st For “i nst ance
te dorpr & wisieped @nt@n@prs 3@@& tfmqn@mlng &1 thecghowsraspeetf #fe invention,

t he etch can
ARG GRAR Bl ARSI o Mt L 50,

mgﬂ\oul d Thepiteraptilizeg o toomanidensd etension 30 can comprise any suitable
%cﬁ me%%éh?yz %ﬁ& Plgarﬁailt%r é’éﬁ)‘égtgw Yf C(;ma'l’ s%fs%/sta'nm |go’[70p¢tI chemistry

om1pressure and ate to I bi as.
ssleptive ton semigerdudier ragieralta splestisiteyh} gﬁuah |S§@tqoagv@or material can

Hd QI?b?}]w nf-gp @xaﬁr%]é)t rreHa‘fl(/é %‘th%fsmgbtg diotide ¥R lag/gr 2. riﬁé d@EShitRe of

peni ng ext en Into m conduct or
it dpi and b reapea péﬁreeriziz) TReteicheshenpyer casefar gamplegpe based on

l\tlfhsearfaﬂﬁ@m garre{c%%@ﬂom BH@ ok anaffer ofdPsang FatCILISf%%'hd D, as

por 1on O ower eri of the openl ng bel ng
meddraing. awtsdwﬁatsuvle m@detaﬁég aaents é@lnwpﬁ@lwllwnqmd to suppress

IRENRBin as% tP@t tHOBSWORS @ﬁ’dstlfb %ng?‘%lé{m;l'y%ﬁ'guIEPWE‘Jonflguratlon

regiron o he openi ng, 7 ned porti on of

rafhenthag b@m qyérlt@wggat@ﬂerd Iaﬁ@fab%rea’u@n%eiﬂh@ swemng@gub@n
e[%fc pﬁ‘sgee%m.ﬂ% Er%@%;%l eRATRHR di6h PR¥EsdeR. Fi 9. 5, the

'S ut | Ized to protect sidewalls of opening

1604k | e tAfdoush theerichyag tiilizad & fospédhe Wiflensd regiengidiariopening
dof BN &L etdiRg, 8t 8o b8 understood that the etching would typically be
substantially isotropic, rather than absolutely isotropic. In other words, the etch will
typically have some minor anisotropic component either purposely or due to, for
example, difficulties in creating an absolutely isotropic etch; but will be mostly isotropic.
For purposes of interpreting this disclosure and the claims that follow, the phrase "at
least substantially isotropic" is to be understood to comprise substantially isotropic
conditions and absolutely isotropic conditions.

[0041] The cross-sectional configuration of Fig. 5 can be considered to comprise

an opening 18 having a configuration of a narrow stem region 34 extending upwardly
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BT

typically isotropic, substantially isotropic, or at
| east a transition etch between an ani sotropic etch

wapew7am7esot ropi ¢ etch. The etch w dens the | ORET/US2006/020877

portiaon of ogenl g 18 to forma w dened extension 30
i” !tuﬂ i gp@dl g A n the shown aspect of the invention,

ftcm a\ml@@eéldwétsaméﬁglpa 8030 heshawp widsred resioe A8ihen relatively sharp

o k9 b Tk réthe iddric rég.ené fb.ﬁs%fm%%ﬂe@ rBgibR B %ﬂh%péﬂmg The

can conprise any suit ch cheni st

sharrnees Phihe £epE6s 32 aan be oweiiier Hi cgumi@gam ara$qt5@plc first etch with

drﬁ@&t?cﬂf?c} Sedohg @&tddlné%rﬁ‘raélbl\( 8@@6@&%&%@ &k Q\ﬂll be dleussed in

mat er | of substraté such sem conduct or materia

el dedailsvith ieéaiendedp Fisearilaay 18dielom. ibistte beadsistqogdhat the
d?ieﬂ?ﬁ%;dl% @h HeAY e é'fflapetotF% tnkh %Qt@n&h@ Tdr%ﬁuc%all ¥ and®ut of the
and the material of |iner 20. try can,

Hege relrtivepliodhe B@%@@QS-@WTNF@I WPBF'QS’TEG and can al so
ratkyde onge@rin (5f-‘|gof3 16z 28%35 ) iEFERA RAMNPRitRR the stem
nmodet ati ng agents th suc derating agents bei ng

regiea i3fiot aPeyng h §u@vre¢rrapvgl;ml%€s%cqoanoé$l@ﬂd witheamngyitggle etch
dnafistyhe bowl 30 ends up being relatively circular in
configuration rather than being overly-elongated in

(@481 al  di Thecaneping)18 ofieo- & eami fiye Gam shialie BomRmsiosRe th some

a{égb&tb ZihB Qe FHRIN é’éﬁ]tha%te%ghm@Ferr%sCQe&iB%%étﬁﬁ 9 of less than
Al though the etching utilized formt

Oélbﬁléhn&r@@%% Yid intpartisyian @ﬁ@e%%w"@@ve @cﬁl%ﬁum cross-sectional

G ABm Adout 80 handRetdRAB BbROfbd Rdonidi& s erRB N Yelon 30

typically be substantially isotropic, rather than
Cah 61 B BTN IMEB Grefseectiongl gidia BEeatdsat lpas 18menometars greater

thaPireatibih 1@a‘éﬁ‘d PSRt Aspaatt 284 be fﬂ’an éPcQFPQ@ BRhorBbiREdreater to
purposely or due to, for exanple, difficulties in

aboEHe9 ﬁ@“%ﬁ?ta@s%?%%ﬂh?” ﬂs%wud&m Lindhe Bhowyerogs-sectigaal view (in

IS tordd, Tah eQRINA frofPALRKH B PBRSMETErd BtaRoR! £ h%rﬁ&b% laterally
di sclosure and the clains that follow, the phrase "at

quasard oo iseasite af the qu@@ﬁhaeﬁfdatereé'yww%d gisgwird egere ¢fpprening

1‘BQHH>1ﬁé %M@é@é@dﬂéﬁé%éwgm ropi ¢ conditions and
absol utely isotropic conditions. [0041] The

90443, s o1 ResAENy o RIG GuIRaNingn! &p fifgdywitls mekaiiah0. In particular

a%ﬁ@@tb @?fh%dmﬁé?nh@r‘i"ﬂb%hﬁ@ 18Ns QRARIMNuHBcOBYIORD & electrical isolation
configuration of narrow stem regi on 34 extendi ng

ragia egiepdiag \WMUQQ@@\% PéTapmaccopdieglmatyrial 49 can eyrrerspond to an

écléc‘?tha‘ﬁy Msdeped magthp Mhisaeh Qé‘pe%% mERia$ 16 Wan %r‘?‘nﬁﬁ&gany suitable
cgrl on 30 has relatively sharp corners 32 where t

é%fr@vdl%é@ﬂ%gomraﬁ%ﬁ@rwrtoﬁmbﬁ@hﬁrap?Qﬂmrmgjaoaﬁ, ke qaﬁefor example,

PR DondiBESERANY &5 Sor @bndiftent SMEAILHISxiEE. Aﬁﬂo@% the material 40 is
nodi fied by coupling an anisotropic first etch with an

shewp '8'59 @nse@EEﬁ*bGOfé%p@ﬁméldﬁ A tedieridrEioqsk thil e fgntion
n@8inPAss28 oty a‘ébédts ?%t gh@\ﬁr‘\ﬁﬁ @fich Wh@ﬁfaﬁar%%tﬂy kind\ bbrtion of
reference to Fig 2 13 below. It is be
oREREP 8o b Q" trﬁytncg,ﬁgatenal 40 can substantially fill the bulbous extension 30
without entirely filling the rest of the opening, or can substantially fill the bulbous region
30 and also substantially fill the stem region 34 extending upwardly from the bulbous
region.
[0045] Although the shown aspect of the invention has the liner removed from
within the stem region, it is to be understood that the invention also encompasses
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opening 18 can be in the shape of a trench extending
longitudinally into and out of the page relative to

wWao b®7smon cr oss-sectional view of Fig. 5. [OCEQRI/US2006/020877
@ﬁf HJ nE“ [,FI‘;% 6, liner 20 (Fig. 5) is renmoved from

34 of 18. Such renoval
ko5 WRED %ﬁé%ﬂ%ﬁq? W'taﬁﬁhgah%%@%@nasmlégwwsgﬁ filed with

\{a@easanawnrausopvefnnrrsgama pheHingr ?cﬁnﬁrﬁk{és RNgen ag)ﬁldg;%ﬂoﬁ{gégtem
n 0 e stemreqgl
rsg'ﬂﬁ%S‘Hﬂ’H?f@} %ﬁ%@% @@HM'@ glican dipxide tp fre amisalatigiviagion, the
s1i@6n DiRXiKEY @feslineRBén rm@amthﬁuh?étfeamgiags rruv&évehqvc%n%e
(0] rom abou

AT RIS E Rt e Somhishematecrar Tvien i @ohci emghen

cBBta&&ﬁatimg\tﬁatanaﬂﬁmmwaQé ScHBRlBREN the ﬁ'rt:é} o%ﬁ ng bRt prbéessmg

Florpifihe oPaPndPeie0e i chunFieRp LB Mo sioiee paprises a

cgrpatieon boitadiolel inBOrpoRRRATIE MateHRAhat alchifhd ﬁ%ev\&tﬁiiéh to fill the
19 |n t he shown cross-sectional view (in other word

P5ANExt end from about 10 nanometers to about 40
[epaeet er Rdfatiag abkMOM Wabﬁsﬂﬂotﬂint 11686 sﬁbﬁ@te@fto bBI%hmg such

l.at er a rd sidewa ges
aSpé’ﬁﬁgaS“&'ém S*W”?'%é %\ﬁ/ﬁ'%' ishing)de F%Hhﬁl‘ pl@n@vaed L[p@emaqrface 41
eR@hdmglaag)sbda)JélrQS and a@ARBiaRQippSr éLﬁ’faEé ok ﬁgul%\]fehmaterlal 40. The
cul ar asgtects of the invention,

iR £aR stor it BRhl &1 PHer PO R AUt ae 0Ot By 10! In som® aspects

ceh egtend ¢ad laysoh@tl on region extending within Zubstrat e
nd a rd n terial 40 can_correspond to _an
é’l% cfri cal'ly rr'H%& @nséam? &t PAY 16 (HIs)ane sypevads, The structure
Cnmpmm@mséﬁwmmatmlafpnm 85&n, aNyorhis!l 'a&pﬁi@;lt@ belaRGédiatcH didicture, and
i nation of conpositions,

caﬁ] ég 88?]3'3{?83% ?oggcgﬁegpér?g Ecg?rrggn(g%d isqlionstruglele nd el |p<9}atlon
stuu’:qtumrhasomshsbh@/fln Sﬂobseéﬁloﬁbmé\,d &he Aidhat BBsé BE (which can also

o3 1o A0 R L S L o SEENS,

fremmnb@asesCmtmmem@Qﬁh %e(pﬁ@&ﬁd@hﬂv\éﬁpdsmgw&srbﬁmsolahon

o, Bl PRt S BRSPS e o betveen
tHeuddvwas. ext ensi on 30 without entirely filling the rest

N R N e L LT
siBdttigetod m}hlterrgll 4pvapdiviviefdafidahieolbtibrbiostsc b6 8ifight rah 882 Hevice 50
ofd R ROl LR SRA T e epaace o
therigldatiincddctung tantihke sevobtiiadsisal 86vieNBIBMASBEPaB opposing side
of the isolation structure. The first transistor device comprises a transistor gate 52
comprising a gate dielectric material 54, a conductive gate material 56, and an insulative
cap 58. The gate dielectric can, for example, comprise, consist essentially of, or consist
of silicon dioxide. The conductive gate material can comprise any suitable electrically
conductive composition or combination of compositions, and in particular aspects will
comprise one or more of various metals, metal compositions, and conductively-doped
semiconductor material (such as, for example, conductively-doped silicon). Electrically
insulative cap 58 can comprise any suitable electrically insulative composition or
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S:\m 22\ 3235\ PCT- p01 . docaspects in which the liner
remains within the stemregion as opening 18 is filled
W(wizﬂonlomm ous materials. For instance, if the PCTER2006/020877
o rises siljcon dioxide, and the stemregion is
2 i’um IHaeeEYI g6 g to be filled with silicon dioxide to -
" cérabimation ofsohnpositans, egid ém partibgasadpectsVilic@Rpiise @fe artpth of
e in the stemregion. However, it
aé&&‘@' %ggogﬁpgb@gtﬁ%ﬁ?o clean the liner fromw thin the
[0049% r egi m‘palrrpfepdme/drmn regionseb tanstaeRimats grje fatand atbs
Fe?@’gg@ﬁ%u ?e\éﬁo ?ﬁg léﬂH h@ ﬁﬁjm.gi& até}%nlngl%ﬁlrog %;eb tsdyt)e ?2 and
comieillad my@aterﬁﬂ $¢wc¢/dm1 re@:mneranc@mp@eﬁp@ncﬂ@@vely doped diffusion
0 [ r [ t
req‘irﬁ) %theer{ nsi{é %\.@Q{ﬁte u1t%| fl'ncgcg%{ ?c%@r %e%tehde?tbgtrgﬁ F?%/b@'ﬁpant and
nftmwac}pamef 'émar srrcgvmmurce/dram 1§QioBs 5¢ @nwrlmb@mw dppedl gxtensions
u . -
oE D e PR Sd B8R HE s fotpgh Rl BY B8Ffs of ordngry sl i
thepmrér surface 4 1 extending across |layer 16 and across
per I
&Bgﬁg“ zat%?%ﬁs?sg%no%& Ce%q% @ﬁ% ona;)ﬁfs@ eSer‘r%gls?tHEE efrs 53 beside the
gefe 5mymmlcﬁdevmﬂ spacerezen aemea&%amultehlﬁmmnmﬁlen Ioambmaﬂon
é?c)m é’s%ﬁs d'ﬁ”h tr‘gls cgswﬁ 'cO |§5 St;oi'wés?@é%eﬂr@all@%‘f %r consist
Fenov e ruc ure co I nsul at
oframepi Imth 40siliczm, nlﬁrldeslodellla@peloxlée be an i sol ation
[?JR)%'I’ tureq, %t&*adevt?:% €000 EE%Q %fé Jrﬁac‘iﬂi‘ﬂ@%a%)dlélectnc 64,

hed isoO atlon structure atlon structure
chiagyctive gataenaibidali®6c s gh feolativheap 68. ere gaie didlendiety

cgﬁ&%tl%) 8&%%“5 8. Ef?1|d§1Iq |v5 eLE %@%gn %Bmgﬁs@t!-%%ali’%mposmons

the s xt en
aamkmneﬁqd a’qoaﬁfm@te @a@etrw@r @Qnmcmmaiemaé%rml be. and insulative

cgég\é' 4o oo 9%8'6695@ gﬁ,o %fgs EB&cé/%lPAu@HHfQ&oﬁ‘rééé&{s%ﬁ

ructure can utilrzed
eeteedmgum:talsueﬁwae 42, aml hﬁefmgéelhﬂ)t ﬂep@e@m@“@éan[WBﬂ heayvigy-doped

&@oﬁé ¢éﬂ% ungeoexgcgmégaaémp%@gtgag%euyghba ks filde

olaiion s ure materi a
seliwefdriio a¢glq>r§o had source/drair tagicn 67 gatt ba reigTeaciods seevit e
sggrc%flﬁjm esge r_1d transi stor device 60. The first
transistor device is formed on one side of the
[095RKt i on Toersecond wansigior ddyviseicntbrispapisewabsparsis €&which

ar aﬁéﬁ{agﬁfété}’ﬁ}hﬁg&%%ﬁa%grs% Qn&’tlvgkh%ah%g tkQthe same

struc rst 'transi stor device conprises
comprsitisnatisyesed BRViooRyersiidryval spaeersdibel ectric

[B%‘s@{ i al 34, c?osgs%%kliﬁﬁamemg Pa{s%b@cln GFig. a;rocha@rihe

ative cap ctric can,
seM@eafsiran remmfp?sewd @Bﬂeﬁlrehy abevehtibayy fpgion, 30@%@ gprgesifrom

b%fboﬁe lrégﬁéWBéjb)? gé B—Qﬁvegﬁ W&J%rc‘[’e?drgﬁlt RgiRE 8R4 e Mbus region.

I Se any e electric
In some aspects of the mven’non it can be advantageous to form isolation structure 40

with the bulbous region more shailow than that of Fig. 10 so that source/drain regions of
adjacent transistor devices extend to the bulbous region. For instance, Fig. 11 shows a
structure similar to Fig. 10, but with the source/drain regions of transistor devices 50 and
60 extending to bulbous region 30 of the isolation structure. The structures of Fig. 11

are labeled identically to the structures of Fig. 10.
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T

conductive conposition or conbination of conpositions,

and in particular aspects will conprise one or nore of
woan7ous2net al s, nmetal conpositions, and PCT/US2006/020877

conducti vel y-doped sem conductor material (such as,

< LIRGH] B LBk &dnductivel y-doped silicon). Electri cal | y

[00541 at i v¥ cenpesBiventageausirifarem thaypouigRicadin gegions of adjacent

o506 BB 5o BRI 000 o o g 40

rerOoNEs 5QUrca sf Juaq:t@m lenkoget Abeinativeds rﬁe@ﬂsba/ﬁdvan@g g todorm
ﬁgﬁﬂ%}‘w g%teh[}/ de rﬁ?—n% NolAdE t@%ﬁéé/&ir‘éﬁﬂegﬂoﬁ§ 'aFéeWell above

SOou raln regions r oxi mat e
troselt b BB, re@rnd SQrOé isglagion strwaure;AOCmtbabfbetb@lb@He rermn ¢regs not

rrﬁpe(c;? ﬁgrll??r?n&%gggflg@aé%g'trg@ or?tgp ?\frées%ltr& thn E‘r’&grdryg better electrical

con urce/drain regi o
isotatipn |beev®0rtbler devrm thanl opre e driivas with pégiashisolation regions.

@%ﬁ]n di ng tHBL? rF'MQ%orleﬁﬁ)ﬁ ééﬁronsagfdﬁ @qo%@pﬁ'ﬁa@e%@s@h 34

dopant opant. The shown
esteudrcgwwardry aleg:recmsur@*ermmmwfe@ i Sglhﬁﬂr@tedapléas to be understood

tl%ﬁl?@rﬁb&rﬁ%n%%c%pa&%gé‘rdér 290R%d nro?glir(&/{/}ﬁ |§®hrcﬂ§h«¥\4stlern i8urther

recogni rdi na
ppmed]aft@r wnmvet @frlarcees/né@n506u(§|gs$ﬁcamhaﬁh@ 6t@p? hasan uppermost

sﬁ H&'c?e"\ﬁﬂr l:h % g%ﬁmél% é/bc%iﬁ'la‘?ﬁr Mﬂﬁ @rbﬁe%s’t %e%f dev@late 12.

pacers can e conposi tion or
Eﬂ@ﬁﬁ] nat i ere@rspe@mﬁtm Invem’r@n dzmusseﬁ* q@ave with Ireferensp i Fig. 5

p‘éﬁélln%(? % hﬁrg?drgﬁﬁ‘ﬁbﬁhe GReRY rﬁlehYChoén rsQirror:ﬁ@ B&h S\’/\Fae.Qi‘onduc’red

' 111 con nrtrrde and silicon dioxid
rm@@s@}elyrafaarsrempvmg deavinee frem aleigpr beleym gogign of B openmg 18 of

nggr)tt %%&Heg gg {h%| ||Er\gnﬁri3r9 C%prrée%'edﬂgf éﬁf@otr%%keetoh through the

ter an 1 nsul ati ve cap .
uolnmoemrmrcofene opem@mrf;ﬂlpwed gathe Iﬁ@rfcmicr 9uch6@tlbzr@éron of the first

agLé%gEﬂE s¥ch cglﬂa nafeGRY c%%é@&eﬁme%%ug %ﬁ?@@{sbb@ B8, for

I'scusse ove for %ate ectric 54, ctconducti ve
egamelenﬁtemrrmrs 88 shawd in Ngubde ihaee eerproed sharanessstdye aspect of

o ﬁaéfrjr Gagu;% WE&@@@O%H Esﬁr{)ﬂraﬁérntoddofnfrlﬂlsdo%br sharpness is

reg substrate 12, and havi ng
desgiheﬁwltﬂ\ds@demteﬁmsoﬁ%aeg1&nd heavi | y- doped regi ons

71" Sorﬁ?ef&?rﬂ Gitaly ¥OH C?:é @oﬁéﬁhc‘tr@ﬂﬁ@r@s%ﬁﬁ% B8cessing
ere

red to I rst” sou ralnrelons
Smﬁ%eﬁ@n@nhtqtégwrﬁ@ﬂ dd@ﬂt@@l rrtémt@rm@ds rﬂdlza@ms@;serrang Fig. 12

%Q/Hsctf‘sle b@e e LRSI J@%ﬁ%odﬁh@nﬁﬁwq tTthQSthéthﬁstructron 10 is

evi ce n‘grl ses S spacers whi ch are
shnah dﬂg@@l”spm thiadayerdtivand %gmferuést@se 1@nandipiskawe mhave the

?)gFmg 1§eex¥%%lr qgﬁg es%BE‘rpﬁé bl gRg priceesiRg SR ¥IgOUS his opening
18 extended to a greater depth than the opening is at the processing stage of Fig. 4 due
to utilization of an anisotropic etch to extend the opening through the unlined portion of
Fig. 4.

[0058] Referring to Fig. 13, an isotropic etch is subsequently utilized to form the
bow! region 30 of opening 18. The aspect of Fig. 13 has smoother corners 32 where
the bowl region meets the stem region 34 than did the aspect of Fig. 5. In some
applications of the invention, NF; and HBr are utilized for the isotropic etching of Fig. 13

as well as for the anisotropic etching of Fig. 12, and the amount of downward direction
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[ 0053] The cross-sectional view of the construction of
Fig. 10 has the source/drain regions 57 and 67

weporoel7y2 above bul bous regi on 30, and spaced PCDIS2006/020877

bul bous re |on .30 by gaps 70 between the source/drain

gl Bng #ABE e bul bous region. In some aspects of the

of heenth eiptive to sidewaid digetion efdeoaishicansiotied By the: miimof NF; to
I-ﬁg éiﬁt #gh%p%oet%%hl t?@ﬁalp@t&oébcou S bWIiNaRd ~ %%\’tﬂehémount

v
source drain regions o
traed Jltamms |QTE@H$,I andan etely wbish dogs gmtqréhferh@%@lowwgrd relative to

tﬁee%ﬁlﬁht tﬁé%ﬁtét&\%ﬁ%‘é?%l i &Plc%ﬂjy %@9%@@ ’@})ﬁ%&t aHigotropic etch.

ar to source rarn reglons
9058} ansi sTthersnd?@mr@@S ostbleélmsnem bﬁw@ﬁau’fhfgbwlbowea@n@o and the

F I
S Bl SFU 99 3 IS Bpo RSl g
strﬂctsreg‘ormen witioin $1& eprBeBEVEOTthe GMagsiFert of ffig. 5:' [n sane
ey iRl bin SRR afiratosene Laidpemis,
smopth@d hydhermad omtjeﬂc&mmtﬁymp@dmrgxgx formaonasst insylstive meterial within
r
ﬁH"Q? hg cﬁtlérpto 8%%‘%@@@\%%{&2@%@8{} S‘é’f‘tﬁ%' émsdtr%ﬁiﬁa&fh through
thee vnlived rpegloofprrph@ thg feotropiewitchi.n Fi g. 10 where the
@)@%?e/ dr iy \faﬁgué)gﬂoe%fseco\fﬁé hvahe %lécﬂ@s&ﬁéﬂb@lé%ﬁ\ergfe%hoe to
0 solation structure 40 so that th bous
Figsgil o adods witized fgpagmepuisfappliagiiors. on safjesrRRPHgations, the invention
otafu %@%ﬁlfﬂe@rfofdﬁ) IJFHH?SheW chbd %Blalfﬂ&c?ﬂrlgdtﬂl%s bet ER4mple, shallow
ectrical 1so i on tween devi ces 't han can be
teeohihesiiedlatipn sirystires) far lmnr@\mga@e”dﬁ oeb ifolaiisn i WeBBYY arrays (for
e&hltng%ughﬁagﬂg rARRAAL RS Fr%% n§rr5’§LgFﬂ'9§ inveBtiGNec %or‘é@é‘sea
extending u ve an uppernos
relafivelc@inet chagst in standa trertchu%ﬂqt@ntpéoqma@? £gGacareiggly can be
t
e&ﬁﬁorhi%glﬁ;e\hg@g%ﬁ%ow9§nt%h?%ro@é%§§ By Eaﬁgtlrﬁ‘tﬁ\é’r@old’tﬂn

er after renoval
rbgige depth4arghiey agugtigghe sipe Qf:thferb@wl taeed @émema%toawf the isolation

rH@Bﬁfdéﬁ%tdeg?w@gﬁgeace g ah B %l%(:%b{/l@ﬁ@t .a(%e&m ?_Q@bfé(‘ﬁdn'&tlon

er no substrate
I@aés@eeipatbvf whigd denvetit §aa raeions J6g %@Wée%fﬁfvﬁ Piepeitdm@stion
cafl bl dp]; hc%bﬁéelroﬁ' ai&dl 2ha f@ﬂre@lﬁﬁ?ﬁl' J@RBlati8hs, tdh@ daﬂ\b%ﬁﬁdd?;ﬁbrated
Ph WhTehan I'sotropic etch was conducted | mredi ately
intb thevcessing Withguitassling nryt mpsksrarLoBMGCHCH BEY PRRGSEFING Hiyels.
of the opening 18 of Fig. 4. Another aspect of the
i nvention conprises a first anisotropic etch through
the unlined portion of the opening foll owed by the
isotropic etch. Utilization of the first anisotropic
etch can enabl e the corners adjacent the bul bous
region (such as, for exanple, the corners 32 shown in
Fig. 5) to have controlled sharpness. The aspect of

12

S:\mi22\3235\PCT-p01.doc



utilizing the anisotropic etch/isotropic etch
conbi nation to control corner sharpness is described
wowanesder ence to Figs. 12 and 13. [0057] RefBCT/U82906/020877
initially to Fig. 12, construction 10 is shown at a
g T LR GBS Eh g 8 thge subsequent to that of Fig. 4.

CLdvnsi cal nunbering is utilized in describing Fig. 12
as : e in..describing the enbodi nent of Fig.
4. $ﬁﬁ%ﬁﬁ§ﬁ%ﬂggﬁﬁrﬁﬂ%tion 10 is shown to conprise the
| ayers 16 and 14 over substrate 12, and is shown to
havelt he épmemierpdugiosrrasasiingmentod eUBRISE e 12. The
processin ' .gpeni ng 18 extended to
a greater95%%@ﬂf%%%RE?EQK%%éﬂQEBQPS at the processing
stage of Rirgingardorening extendinginicoiie seMigendHeteomMaighak
etch to e ; j j itd ing at
of Fi g abqBoBe T HEREr Pt S obdling Rlth AFReRRNle 1ing o
legtsth pogios vhs dxywasmeriphery of theawenivg ot he bowl regi on
30 of opepj ; ﬁ&g ' i
corners SQRQ%Q%ge?ﬁgq@%ﬁ rggﬁ@ﬁﬁhgggéﬁ%ﬂ@&éﬁﬂﬁgpggﬁggmnmn
t@rmizdrulietivg extansipppd the efenfiggand. | n sone applications
of the i n%ﬁ&tﬁ&%‘”y Wﬁgmmus%x?en%b'nlWiﬁfﬁﬂsmflé’tfvetrﬁﬁerial.
i sotropic etching’ o Ig. 13 as well as for the
ani sotropic etching of Fig. 12, and the anount of
downward direction 11 S:\m 22\ 3235\ PCT-p01 . docT/ USD
/| XCB77 of the etch relative to sideward direction of
the etch h$eaRuthéPbl &8Py whbRir bkisenfontiidot @atdBbl cofiprises
isotropic etch will typically etch about 70% downwar d
sfliepati ve to the amount that it etches laterally, and
an etch which does greater than 70% downward rel ative
to the anount that it etches laterally is typically
considered to be an anisotropic etch. [0059] The

snoot hness_of the transition between the bul bous

oo 6h 50 acnees of & LuRei TS IR SetsirRg® S8, fycgooen and
fildrian i nprove characteristics of an isolation

structure formed within the opening relative to the
enbodi mrent of Fig. 5. In sone aspects, the transition
between the stemregi on and wi dened regi on 30 can be
snoot hed by thermal oxidation utilized during

f or nett i on Tok method at ¢laien hahersirathewinehtaompiseaianexitd. i n
addition to, or alternatively to, utilization of the

ani sotropic etch through the unlined portion prior to
the isotropic etch. [0060] The various aspects to the

i nvention di scussed above with reference to Figs. 1-13
can e ut iThezeethodof ¢laimes vihsreipibieilioat is dergred hy adgagion of the

BRRInGaLb PRSeribNEoh ¥R BeriBRery of the opening.
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can be utilized for form ng new trenched isol ation
structures (for exanple, shallow trenched isolation
wa@reoaoorrees) for i nproving cell-to-cell i sol atP@NUBI006/020877
menory arrays (for exanple, dynam c random access
g iy cAr a8 Y. " The i nvention incorporates a
rel a6i vel Yheimethododiztaye 1i whereiartelinkeris toRd byol at i on
processes ;
ncor por sl B PSP AR BBoves R R PERRTIHERbY: perpnery and the
upiree pespheary obtherapghing; aebt h, and by adj usting the size
of the bow., . ' I i
regi on, canpodorEty BenriGne fhor@lialoferh R G5 A materalfrom
saiti at teksicp poion phihe loferaeriphery indie lesakgghe fiaarimatarial eipng said
can help da r et [
i et B 3L el B ue A R0l e Fuitor bp g 5P
opfAdd.generati ons, and can be incorporated into
processing W thout adding new masks or conplicated new
processing levels. 12 S:\m 22\ 3235\ PCT- p0O1 . docCLAI M5
The invention clainmed is: 1. A sem conductor
processi ng net hod, conpri sing: ﬂroviding a

seni Zondudhemataedeficdaim ¥ wherrighaNniipsiamPesttenapeigng include

ah¥hfre &é@c{ﬂoﬁrﬁ%%%ﬁéniﬂ@t erial; protecting an upper

peri phiery o e opehingwith a liner while | eaving at
| east a portion of a |ower periphery of the opening
unlined; while protecting the upper periphery, etching
t hrough the unlined portion to forma bul bous

ext easi on Tk hdiBoPERIMIRGS whBRirStHB Stabitg @liikas &n bich figat is at least
t he bul bous extension with insulative nmaterial. 2. The

SHeHAYRIBISOBPRIFM 1 wherein the seni conductor materi al
conprises silicon. 3. The nmethod of claim1l wherein
the liner conprises carbon, hydrogen and fluorine. 4.
The nethod of claim1 wherein the liner conprises an

oxi de. 5. _The thod of claima4 wherein . the |lin iS.

For mdd by THRTEERTOR WAm huRen eaaUetr e &) PEh s
adlsef@pit,elldwesd Bhar stcbthat eattgeanbulgstaritidlly isotropic.

S:\'mi 22\ 3235\ PCT- p01 . doc/ USOB/ BOB77

10. A semiconductor processing method, comprising:

providing a semiconductor material,

forming an opening extending into the semiconductor material to a first
depth;

lining a periphery of the opening with a liner comprising an organic
polymer;

removing the liner from a lower region of the opening while leaving the
liner along an upper region of the opening; and

etching through the unlined lower region of the opening with an etch that

is at least substantially isotropic to form a widened extension of the opening.

14
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6. The nethod of claim1 wherein the liner is forned
by: formng liner material over an entirety of both
wao b@7iemezr peri phery and the upper periphery oPCT/I82006/020877
openi ng; and ani sotropically etching the liner
o o kit el al 48 ¥ dndve the liner material fromsaid at ‘
| eastila pdheimmthast oftdiaiml IGwdrergia e erpigongiicias material ggnsists
eéﬁﬁm&hQ>%m erial along said upper periphery of the
opening as the liner protecting said upper periphery
of the opening. 7. The nethod of claim1 wherein the
unlined portion of the opening include an entirety of
a bottom of the opening. 8. The nethod of claim1l
wher ghn t '?f. SARAEr it J0ARTer8iR 188 FdndViRY thb Sinéit frdre &R lower
substanti a ?y Isotropic. 9. The method of claim1l
regh@ efithe ppenieg epmpgsastanisoierically eiehing thediner-s
ani sotropic, followed by an etch that is at |east
substantially isotropic. 10. A sem conductor
processi ng nethod, conprising: providing a
sem conductor materjial; formng an pPe in xt e dinﬂ
"t 0 18he. JORTRBHRRIEL GRS BRDE Coppr G S ety rough the
uhliftian@wér rrégbhw?ﬂ{eyo;_ﬁéfnir{dwlatmeétbn ghaig éhi@ttﬂrc])lpr@?and thefn etching
conprising an organic pol ymer; renoyin e liner fr :
thoygibe L&“ﬁ@‘?%‘ﬁWSf regiRD %g@%@wwﬁ%@%m thgt il et ipStantially
isd@pig. an upper region of the opening; and etching
t hrough the unlined | ower region of the opening with
an etch that is at |east substantially isotropic to
forma w dened extension of the opening. 14
S:\'m 22\ 3235\ PCT- pO1 . doc" CT/ USOB/ BOS7 7 11. The
met had. of Tokahethdd oidiginei futther cemprisogd aftdrdne aehipg| @moving

consi sts essentially of silicon. .12, The . 10d,. . .
e GRasaIHRp iR RSk B e e EPE PR Ricreyig pereria
regi on of the opening conprises anisotropically

etching the liner. 13. The nethod of claim 10 further
conprising first etching through the

15. The method of claim 10 wherein the polymeric organic lining comprises

carbon, hydrogen and fluorine.
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unlined | ower region of the opening with an etch that
is anisotropic, and then etching through the unlined
wd)mﬂemonegi on of the opening with the etch thapCI/ESH6/020877
o east subst antjally isotropic. 14. The nethod of claim
| “:i‘@“ﬂlﬁrﬂt ‘highlLd ééﬁ'pf‘l sing, after the etching, renoving the
pol yer i c Acregiennslubion pregessing BahodqeRMISNG i | 1 i ng t he
openi ng v%&lo%% gﬁ&gd G rﬂﬁhﬁp'n%{terlaw The net hod of
cl ai m 10 wherei ?ymar c ortgamc l'ining
conpr i ses farenirgoarn Omﬂd“rg) gaendinglinid e siligen- CQ@ammg material, the
geﬁ lﬁr%ﬁg\)nﬁgég%\ut%gs BBt mqggﬁ&@ancﬁa SR, feg'iw&{dmg upwardly from the
sin rovi ?
bsitdrn cegiert tora amrfaqegbfﬁm@rqoa’roonf@dwmﬁ mgtasidl openi ng
ext endi ng o[ Ol Bl ahgflﬁg%‘rrféocg) ﬁﬁgtvﬂ{hﬂhﬁﬂat%trﬁétbﬁéh the
openi ng having ottdmregion and a stem
regi on exlf@frmng@ firsptwansistor davise arrenepdide ehihe egpoiRg.ibe drst
tr’sclH gt@?& %f% bi¢ B Pé&]?de"wrgﬁr ibf& bRbnding into the silicon-
stan ngt e openi ng th insulative
cnalammgahateﬁ@lcm ng a first transistor device on one
side of t t 8R%h e th
naving a fariRer oprond sl Bpubs B TREaRE LB e cpening
fiont the ffite trensiston e der, dhasesgneiipesistar de\ﬁfzﬁ g ving & paieebsreond
F{II%E/% %ﬁ %ql >{’E iftd tﬂggméémgorﬁélﬂﬁg%atém ARENI ng
rst stor device e second
transi st owtitizing the nmbatwg mepteyigl within the eBFRING MLTEWAe elckical
1§o?¥ﬂoﬂ%§ v?égnetﬂglfl%gIah@'é@c&n'ﬁ?ra%b&fo?@@vn&é’snt ai ni ng o
eri a utilizing the insulative material wthin
the opening to provide electrical isolation between
the first and second transi stor devices. 17. The
met hod of claim 16 wherein the form ng the opening

conpryizses THeAh&hHd of H&InSEWhERGI A8 f&ﬁﬁ@ﬁb%ehlﬁg @ofnbﬁses
silicon-containing material; form ng protectijyv

| ayer al oﬁ@rngn@g\@aqte;rg region ﬁ)@e@@@gﬁW%H"eosrqtcogﬁanmlqgematenal

the prot e%ﬂrMﬁ? b pY&REctive I@)e@ﬁ@)n RRIeHafeBrthe Stenh AIgBrAENd
t he bul bous bottom regi on of e openin

that is atwhiledlg p%lﬂfé't’%\f?tyia%\‘ﬁlai?nigég? F'QEW%”S i%m'”ﬂ}tgeﬁocréous

HRbAQEgi8h oft h@' dﬂeﬁﬁ]g"mw&i dich et RrRleet sitd By isotropic.
conprises silicon dioxide. 19. The nethod of claim17

wherein the protective |ayer conprises a

18. The method of claim 17 wherein the protective layer comprises silicon

dioxide.

19. The method of claim 17 wherein the protective layer comprises a

polymeric organic material.

20. The method of claim 16 further comprising removing the protective layer
prior to substantially filling the opening with the insulative material.

16

S:\mi22\3235\PCT-p01.doc



pol ymeric organic material. 20. The nethod of claim 16
further conprising renoving the protective |ayer prior
wao eoospimseantial ly filling the opening wi th thePCT/US2006/020877
o Linsulative materjal. 16 S:\m 22\ 3235\ PCT- pOl . docWV |
BT o i R B 1 Uie” wet hod of ¢l ai m 16 wherein the
protective layer remains within the opening as the
opening is substantially filled with the insulative

mat eb}g al. T%§ methsd BRIAG eln&bitAe pRtdos RiyRr Aimaik&khin the

one of the first and second transistor devices is
opeingas Hie ereningds spesiantiglly tllegumi thadnsyiatiye materah wi t h
the insulative material. 23. The nethod of claim 16
wherein the insulative material consists essentially

of silicon dioxide. 24. The nmethod of claim 16 wherein
one of the first source/drajn region extF d? to the

bul b88s bdesmsthegPlfRIMES Whegin Ig5k00% ofiia first a7 Ssoond
teRSEBH o RR 9forkRE HIREPRGPEAME (L4 lstniaegicandtheké ardptive
to the bul bous bottomregion. 26. The nethod of claim
medeher ein the first and second source/drain regi ons
are entirely above the bul bous bottomregion. 27. A

sem conduct or construction, conprising: a

sem conductor material; and an electrically insulative

mat er_j al ructur t.endi ng intp the sem conduct or

mat oePal | Thadnatod of e 0 M Re PR bERE B
casshtiallysbdiesicoagioxiieext endi ng upwardly from the bottom
region to a surface of the sem conductor material. 17

S \m 22\ 3235\ PCT-p01 doc; T/ US Q@B / S!0S 7 7 28. The
construction of claim27 wherein the sem conduct or

mat eri al conprises silicon. 29. The construction of

cl ai @427 Wiherneéthod hiclaiend @ oheteit @re ofdbefiishsousenidiagt regions

egge%ﬁgé‘%@F%{%@S?E{t&ﬁ%‘gﬂoéo' The construction of claim

nsu ve material consists

25. The method of claim 24 wherein one of the second source/drain regions

extends to the bulbous bottom region.

26. The method of claim 16 wherein the first and second source/drain

regions are entirely above the bulbous bottom region.

27. A semiconductor construction, comprising:
a semiconductor material; and
an electrically insulative material structure extending into the
semiconductor material, the structure having a bulbous bottom region and a stem region

extending upwardly from the bottom region to a surface of the semiconductor material.

17
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essentially of silicon dioxide. 3 1. The construction

of claim27 further conprising: a first transistor
walea7oer7en one side of the electrically insul aRC€wES2006/020877

stﬁquure the first transistor device having a pair

< LY Bist ESOUREEFdr ai n regi ons extending into the

sem 2&nduthe conmgiuelianadf clamayopmicin s s¢reicepdusiarinpatetal

| side of the electrically insulative
c@ﬂ?rﬁ’s‘é@%ﬁ B‘%

ucture omthe first transistor device, the second
transi stor device having a pair of second source/drain
regi ons extending into the sem conductor material; and
the insulative material providing electrical isolation

bet wegn t kfe bhhstiucBoHoS@S Ny WhaBRmi thé 88mRBHM GRS madrial consists
The construction of claim3 1 wherein one of the first

egeantielty/ A s8iceN-r egi ons extends to the bul bous bottom
region. 33. The construction of claim 32 wherein one
of the second source/drain regions extends to the

bul bous bottomregion. 34. The construction of claim3
1 wherein_the first and second sour el dr re

are &8tirdh§ capStHetiohel S, ¥h gy Eintt ﬁqlqsgét%%mag%lavcon&sts
eSarihiR132136N BlekieO01 . doc

31. The construction of claim 27 further comprising:

a first transistor device on one side of the electrically insulative structure,
the first transistor device having a pair of first source/drain regions extending into the
semiconductor material;

a second transistor device on an opposing side of the electrically
insulative structure from the first transistor device, the second transistor device having a
pair of second source/drain regions extending into the semiconductor material; and

the insulative material providing electrical isolation between the first and

second transistor devices.

32. The construction of claim 31 wherein one of the first source/drain regions
extends to the bulbous bottom region.

33. The construction of claim 32 wherein one of the second source/drain
regions extends to the bulbous bottom region.

34, The construction of claim 31 wherein the first and second source/drain

regions are entirely above the bulbous bottom region.
18
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