WO 2006/ 104654 PCT/ US2006/ 008295 METHODS OF FORM NG RECESSED ACCESS DEVI CES
TECHNI CAL FI ELD [0001] This invention pertains to nethods of formng
recessed access devices associated with sem conductor constructions.
BACKGROUND OF THE | NVENTI ON [ 0002] A sem conductor transistor device is a
devi ce conpYQ 2M0p@04e54gat e which interconnects a pair of PEB{IS2WH/EIBAI5N r egi ons
wi th one anot her through a channel controlled by the gate. Transistor

devi ces are comon Cikgdbbs @VERASNORrE&RBES QoL 9fvTcgeNnst ructi ons. For
i nstance transi stor devices can be incorporated into nenory structures,

i ncludi ng, for exanple, dynam c random access nenory (DRAM and static
random access nenory (SRAM. [0003] A continuing goal in sem conductor
f abri cat TBAHNSCAlOFIERDr ease a | evel of integration, and thus decrease the

anount ofgsefj ¢ AYEIBfof S RS0 MchaiRBPI PbesdRMEa% adlRgL asi ng the

size of t stor devi ces, e nuner ous ficulties. For

i nst ance asswsiatdgevitteemicaindueagronsiofctiang, r ansi st or devi ce is decreased,

nuner ous problens occur in attenpting to control electron flow between
source/drain regi ons on opposing sides of the channel. These problens are
generi caIBH@K%Nfé@FtW%B\R@WﬂSNChannel effects. [0004] One approach that

may have rgbééégi .tyAée%cmﬁs&ep{M%wﬁ@%&é SRAARDRL c&ﬁamﬁ@gété whgh T ecess
t ransi st 0o VI Ces Wllt In a sul st r_at € SO that the devices consune | ess
r eal - est dterconngals ajpriroh squrgrliainTsaiorevidsensrnoliel thjeighieshanpeicaptiaiely | ong

channel s by ﬁqe_fyfé'ib. Fﬁﬁ%&&%evtoégaﬁai &ﬁw%orﬂ%bi@&vio%s SheuMicortubios- 1, and a
recessed device is_shown in F arison to the non-recessed

ig. 2 for co
devi ce. [POBYYFIORES EPrriFﬁ@”‘ierac”ingqr Qe‘f"i?slﬁﬁggep![‘,coﬁ’o?é?ﬁ BEHBERPYSTEGHSEr uct i on
10 is il knsRidma! PHstapnpls; APdrhia @artiofidrsbdsahémdry (DARR) ardstafi@tafddrd abéds
conprise, for | e, nmonocrystalline silicon lightly-doped with
backgroumfn}?ﬂf%g opant. To aid in interpretation of the claims that
fol | ow, tfoeo3jer meconsieuihg goul rcédmvieorsiudist falricatiorsigtb ins@ate amngeidfor substrat e”

el udi g BB Tt RN SBEHT oL SR BB OUC PO E e ST SE Bch a6 &
sem conddetitase eafamsing ¢he $isr ofdtappistoodevides, IhowBv@DREH 4G HrerRETAIfISRIE6/ 008295

For instance, as the channel-length of a transistor device is decreased, numerous problems

occur in attempting to control electron flow between source/drain regions on opposing sides

of the channel. These problems are generically referred to as short-channel effects.

[0004] One approach that may have utility for overcoming short-channel problems is to

recess transistor devices within a substrate so that the devices consume less real-estate

than if they were non-recessed, and yet have relatively long channels. A non-recessed

transistor device is shown in Fig. 1, and a recessed device is shown in Fig. 2 for

comparison to the non-recessed device.

[0005] Referring initially to Fig. 1, a semiconductor construction 10 is illustrated to

comprise a substrate 12. The substrate 12 can comprise, for example, monocrystalline

silicon lightly-doped with background p-type dopant. To aid in interpretation of the claims

that follow, the terms “semiconductive substrate” and “semiconductor substrate” are defined

to mean any construction comprising semiconductive material, including, but not limited to,

bulk semiconductive materials such as a semiconductive wafer (either alone or in
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assenblies conprising other materials thereon), and sem conductive nmateri al

| ayers (either alone or in assenblies conprising other materials). The term
"substrate" refers to any supporting structure, including, but not limted
to, the sem conductive substrates described above. [0006] A transistor

devi ce 14 MO 2ppPBsHed by the substrate. The transi st or PEEWLIS2W6/082 udes a
gate 16 spac from subs i el ctrlc ri udes

I devar 1 28TTer OB AIBR LR b YeRar). ErE b ThE e Bopis Py

sour ce/ dratcina or mguseembl@@ cormprlmg)dtbengatsnaie)s Tob tdrin'sgatrate” aefersitmehyudes a
channe! sB8ehuREl FENSPAT A RULAA(HIS L od fllBwe B0 Ac e AAe 16 can
conpri se v 19 00s ectrical y conductive materrals exanpl e,
vari ous @mbow. s, netal conpositions, and/or conductl veI y- doped Si I | con or

ot her tiv, ) r erial 18 can
conpri se @GH& suAleJtrarEg?OQ%g 'ggﬁﬁ%@g%e%bqy% :E%Br?% %Sltr‘rélﬁéé%tbfdéﬁ typically
will corrmqltsle$ agelesitspaeaskieatt isubdtiate BFhy adiclectris msteriaf 1&urtqludes.sdewadl de.

Si dewal | I RIERE. rqrConbi nati on
of comos??(?egﬁééalgn &é‘étmaﬁlga {h %%tf%lﬁ&é&??eSfosﬁg or % %1&5}% 2%S| licon nitride
and si | i ®@gposHipsidasef ttscg@t%@ndmuﬁies égh@m@l r20i00 &R b@wﬁmth%sm%ﬁjemu vel y-
doped regg3 &% wi thin monocrystalline substrate 12, and can conprise

heavi | y- dope regions with |ightly-doped extensions. For instance, the

sour cel dr BORT) egihgrestetd eamrrompsinp varices glectisallysendiatiye matejipls, IgPudng.fefgi ons or

heavily Rxiype, #RP&IMEREB! Bt cétﬂ@osﬁt%ﬂs a@laﬂpﬁér@@ctﬁ\let}tﬁdpﬁd dReRbrR@idr i ons
ext endi ng under sidewal | s 24. Channel oped with a threshold

vol t age iCRpAugHYely- da‘?Pdd66@?‘@5‘#%t?rﬂ@?%nﬂ@%ﬁg'cmﬁerﬁﬂﬁ E&7 /RIS ABYi ons 20

Wi t h one safid@bteniIR csibihatnet inaEsHalsc Ald HFEARSVil EorAptEe, kRt dentldl)08] Fi g.
2 shows a_ construction 30 COHS‘%M’BE?PGI sem conduct.or substrate 32 and a

transi st & CBFORF piGt!cay digyside: AL 241930 COMRASE AVoHRYRpri ses a gate 36

ext endi ngompbéitiing ot&ﬁntsnteb"pbhroat;@mp@sutdahelamttypxcfanyrwm%h@hse?&ndo@tbwedﬁ the gate
and the sdbstr i ons 40 n the substrate proxi mte

/d
the gate, %”'E%ﬁ%ﬁ@%‘c L)) ﬁlgcé”ce drea AN rcgnﬁamgn?%g@ld%g/?l portion of
t Iht(:ahgat ﬁ depel iegioas aoinewhoorgsttliiee suistrate/1@r adranrcegiptiss hdﬁltwidsﬂedonet angz3 her .
A ou S € . | ate
i arreons Ry AleoSBAE 5 R PO S BB AR 91 [oo0s)
The s ubs tcoapase3dthedheslviot-type dopedragimins B8hea§;rh,t etypé dapetd @gisoneea!ndrcan n regions
can . SOTBASRnh BN GBHNB LR ahg uhdhr LABRSIYS CHRARY 1BHGYS: £ 2RBLST N0 T he

S ubst r at
with a threshold voltage implant, and operably interconnects the source/drain regions 20

with one another when sufficient current passes through gate 16.

[0008] Fig. 2 shows a construction 30 comprising a semiconductor substrate 32 and a
transistor 34 supported by the substrate. The transistor comprises a gate 36 extending
within the substrate, a dielectric material 38 between the gate and the substrate,
source/drain regions 40 within the substrate proximate the gate, and a channel region 42
extending arouhd a lowermost portion of the gate and interconnecting the source/drain
regions 40 with one another. Although not shown, sidewall spacers can be provided
proximate gate 36 similar to the spacers 24 discussed above with reference to Fig. 1.

[0009] The substrate 32, dielectric material 38, gate 36 and source/drain regions 40
can comprise identical materials to those discussed above regarding the substrate 12, gate
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2 WD 2006/ 104654 PCT/ US2006/ 008295 16, dielectric material 18 and
source/drain regions 20 of Fig. 1. Also, a threshold voltage inplant can be
provided w thin channel region 42 simlar to the threshold voltage inplant
provided within region 22 of Fig. 1. [0010] A difference between the
recessed de¥® eWodeMsk ruction of Fig. 2 relative to the Pﬂamsﬁwé/é@zﬁd deV| ce

25| endtiner sy Ao Ban P b BERRBRS o g T A% mirt B8R 7 ocessa

porti on ifplaritben bapevidéd whhio kharare! regbunce sﬂﬁmlrtotbhammiolobfdltegé Bnpﬂam*t t he
transi stor 2 relative to the device 14 of Fig. 1. [0011]

eyi
Al t houghprlpé'gg(&@@né%%%%f?ﬂ:ﬁ ‘cés have advantages relative to non-recessed
devi ces i[oot(E}r 15N djﬂferedme hedwedenripe tEBsédd)dembabortsamctm ch€ly. 2vaativetio the avoi di ng

shor t - chagnel e LLEGLS Lol ELEY BioY 1id QUS, PLORL SR ERGEUIELEOL B,

| ar ge- sca Frecessed access are
addr essefigi 2 isrlengissned baies of thechaems! maypnt axtdnding mound@maegssed bbjioh efasi bl e.

Accor di ngleyad 46 | S8R Fé&flicl SnSIEURINAR %&%Qﬁ@fﬂs&%d@%obﬁwﬁ scal e

fabricatio %éreces'seh access devi ces icatlon rec ssed access
devi ces rdlalive to ineidevige &4 pblyig,1-such as, for exarrpl e, DRAM arr ays.

Accor di nghify ¢ AU BeckHd haess dgﬁéésrr%% BojabreifBS RAKIAL Aoh6s lguslioped f or

| ar ge scal e fabricatlon of recessed access devi wer e app icable to

f abri cat fecesfin iasm® plthapaeliig densiiitrcanemabior ¢ auRIdIceheT-chanshe  aspect ,

t he i nvepfd o thdhs hiddRsod prBbIBRd cAfo/nfir8d RdarhEsEss RrifPRDPrecdsddCES. A
senmi conductor substrate i's provided. Recessed access device trenches are

for med WREIPSHIVieessdtaratebe addsegsed fireqageed arcresdrYicse e bgedNBe trenches

are adj a@&ﬁﬁnerdunﬁfe%e@teh@rccoraln@@t it isCsirad t@@adél@;t hé&en@awtoaolagp Rrisdbe-i s forned
within the recessed flc ess  device trenc e/ drain relons are forned

pr oxi mat 863 RPEEAIAN Ot fegessgd AECSTE CaY P One[arp@h ﬁ'a f‘?%@sedjaﬁcé FRII%eal  and

3 our ce/ drsah eimegy arsys! agatabsior é)lgarmrm@,rmm acgRt Asaordingly, it wemesaem?mceSE
evi ces r, o essed acces tr.ansi st . After the
Fecessedtalable fidpiodeiibvhioten LRGSR TRlan oEcisinDehea U

i sol at i owereesyipticabler terfatiticaiich df onemexty beawween t he adj acent recessed access
devices. The isolation region trench is filled with electrically insulative
material to forma trenched isolation region. [0013] In one aspect, the

i nvent i oBUMMARNMOS TattofNVENTHKRNhod of form ng recessed

[0012] In one aspect, the invention includes a method of forming recessed access
devices. A semiconductor substrate is provided. Recessed access device trenches are
formed within the substrate. A pair of the recessed access device trenches are adjacent
one another. Electrically conductive gate material is formed within the recessed access
device trenches. Source/drain regions are formed proximate the conductive gate material.
The conductive gate material and source/drain regions together form an adjacent pair of
recessed access devices (specifically, a pair of recessed access transistors). After the
recessed access device trenches are formed within the substrate, an isolation region trench
is formed between the adjacent recessed access devices. The isolation region trench is
filled with electrically insulative material to form a trenched isolation region.

[0013] in one aspect, the invention includes another method of forming recessed

access devices. A semiconductor construction is provided, and recessed access device
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access devices. A sem conductor construction is provided, and recessed
access device 3 WD 2006/ 104654 PCT/ US2006/ 008295 trenches are forned
within the substrate. The recessed access device trenches are filled wth a
first electrically insulative material. The first electrically insulative
material i 30 WA¥iMeSed into a mask defining a pluralityPeT/UEHEEYEevi ce

o9 0nS.  JHS SSEERInIEY IS ne SBLAe Sk alandRauLauN by olsgbat o

regi ons. CCess reglons co i ONns Phe -t ecessed
access devwthadirstecticely, inJihiagive masertahtﬁafsstamltr@dllwmsmmwetmmwlal sol ati on

regi ons égﬂérﬁgoeﬁ% é n1§sl§ H?E‘n r{gaat ﬁuﬁ 'té%P$C§8§ O&é’“ e r@glgﬁsg'ﬁ%taccgggedev%geSSEd

substrat secon ically®rnsu Ive naterial to
cover t heejigslaae isands egiramsed Py isbletiat regiansra] oy adopsodevidesegipnseonairiset ri cal |y

i nsul at ' ﬂl&/%h%ﬁ% thle?ec,r ?Mfc@e%elvﬁelt@%@g Tﬁ& sul:?s"[’r?{e @etcﬂ@dl th‘nﬁYheOf t he
second el ectrica rnsulative materl a bsequent material is

f or med wiigolstian tqseorpm tgcepsthefsulbgiete o dessiselaticicregions. dTahﬂ r@eease@ﬁ@bﬁé@ted@rrpn sed
by the acegseq wﬂ?é's@?‘onrdeé%cﬂfbéﬂy ihQfkebb erRNE 2RBARE isofafién fe'a}b‘ﬁE't hPRabtnc! udes

yet anot her net ho form ng recesse access VI ces. sem conduct or
subst r at & majondy githa &est e@ﬁmcalyms'uwvw@teéaln@darwgﬂ whe 'eﬁwnmﬂe@ﬁér t he

subst r at @najdkeoflthé 8écoRaleBtriRa lﬁ@‘féﬁv@ﬁﬁtém?rBdEQ@q@hﬂye@ﬁteﬁgatbmf‘@t hr ough
defining first |ocations for trenches of recessed access devices. The

subst r at doMmedgyittindie PertioRsf the regesspd 8atEss AVIEDIISNPAT FUBRISEE Y §I?c?é3§§ssdew ce
trenches d@%b@m@id‘mg into the substrate. The recessed access device trenches

are fille ate mat er j electrica i nsul ative materi al

%t or meat0gYE "R e PRt i it RS v anavRt mehed P A ERYRE  The

f: rst I el %@(f:e:;ss(ﬁélllbé’s i Mserhiddriduetoraiitetratelis prdviped, ta@ﬂg&dstlpﬁﬁérnéd maskisdef i n: ngda
urality_ of .acc v The access device reqgions. are, i slands

DT auna g SEGRE sylsialec e ES: BARarne R dCER3Re Y ot SR AR BTt o'y

porti ons definibdfirstlecaiose tbr renades oflecessed ticasss ledces. Tine sebdistte mtedchied iret ched to

recess t qgei f?\rytqgéatlgﬁsetg%m? %'cgssea %F@ésg %@vu{; eﬁér?cﬂgs e)T Qr?dlréﬁe ﬂ%‘iﬁﬁg g&lbs?l’éEéSt rate is

covered w I'ectr
el ectri céﬂhbyecelssmncazes&’a/@vmttencms arsfllleermt\ha:lgatsmaﬂlquehtrlsyeletarlqallmr ality of

conducti y&, [iRe ﬁ'naférngl i ﬂfrr'ﬁ@g overltlrfledfcfgt' é:%ll‘@lneﬁ %%@F Ghé B\?erltlllé"ﬁe msldRd ARy oss

mul ti pl e access device on terconnect gate materi al
of the mirst ei@p@cdtvaw@tld@mawaklegattmeed/\mtora mask @aiujmn@rplursm EFaCDESCRI PTI ON OF

THE DRAW % Ee%%él Tﬁésé@ersségv@mgshgs@t.aams duBuh MRt MR SyidRS Cr | bed

bel ow wit erence
The access device reglons comprise only portions of the recessed access device trenches.

The substrate is etched to recess the substrate of said isolation regions. The recessed
substrate is covered with a second electrically insulative material. The first electrically
insulative material is removed. Subsequently, a plurality of conductive lines are formed.
Individual conductive lines extend across multiple access device regions and electrically

interconnect gate material of the multiple access device regions with one another.

BRIEF DESCRIPTION OF THE DRAWINGS
[0015] Preferred embodiments of the invention are described below with reference to
the following accompanying drawings.



the foll ow ng acconpanyi ng drawi ngs. 4 WO 2006/ 104654 PCT1US2006/ 008295
[0016] Fig. 1 is a diagrammtic, cross-sectional view of a sem conductor
wafer fragnent illustrating a prior art transistor device. [0017] Fig. 2 is
a diagrammatic, cross-sectional view of a sem conductor wafer fragnent

il lustrati O aW6aMes4 prior art transi stor device. [0018JpCFrussoosBosassd 4 are a
di agrammatic top. view and di agranmatic cross-sectiopal . side view of a

sem condulPH! wdier i p SRPERRMAG oP-SRctienahyiey ohr EPMIFPAINT ¥ ¥essi ng st age
of an exegPbRNsRSRC privh atth@ngstes@iicel Nnvention. The cross-section of Fig.
4 is alon I ' strate the

e line 4-4 of Fig. 3. [0019] Figs. 5 and 6. il]l
f r agment sg(q%?qu déég' 23s g qiporammg 8@??'%/9@“9’,‘4' &‘?Wg’?aﬁ?@@%g‘?%ﬂ@ﬂge subsequent
to that ofaghegsiusBatiychndthel pdorartamsasistectdviza. of Fig. 6 is along the line 6-6
of Fig. 5 02Q) Figs. ,7 and. 8 illuystrate the fragnents of Figs., 3 and 4,
Cespect i vEPYHL aier. o sdR it ote e het peb AL ferseghek and 6.
The cr ossideetsin afra seinidanguct8r wafeftagmegnt itllgratedrae a Hrdintdarf-popcessing 9éxldf Figs. 9
and 10 illustrate the f nents.of Eigs. 3 and 4. r ect. a
o ocess! 1) S ageTasea L R et Rt Pt eetat €L ERYdbel on o
Fig. 10 i4Aalfim@. the line 10-10 of Fig. 9. [0022] Figs. 11 and 12
illustrat e fu . J — ) i . processi ng
st age sub@gii}@entﬁ@%g?aﬁgt% '@{S"Eflegie."%"g%g"’ égfd’&rﬁgﬁgabr\ségéés’cg\éﬁ'gﬁaof Fig. 12 is
al ong t heprdcesginglstadesupisequeayt tolthat of 5i92-3] ard 4y sTheldossrepctian ofl Higistis aloegt he
f ragnment =} . nd 4, respectively, at a processing stage subsequent
to that g?ahegdsg&lq&'asgd 12. The cross-section of Fig. 14 is along the line
14- 14 of [9080] 13Figqy G@Epd ilksyste thesfragmpnissofiFigsud epdd arespretifela@dnt s of Figs. 3

and 4, rf‘fﬁ&%%iﬁ@’ﬁédss _e@enpfoqﬁ&w:ggﬁmg@ mgé%@aﬁommé}%tisafon&i gs. 13
and 14. The cross-section of Fig. 16 is along the Iine 16-16 of Fig. 15.

[0025] FitineBr8 8918 i |l ustrate the fragments of Figs. 3 and 4,
respecti veloy1] atrigs. 9RhAAE%IRIHIGe HABRYNBHRSRHLERNS a4 rBedectelflafs. 15 and 16.

The cr Ossp_rc?c%géirl]gosr}tagg su@sg@eln?tol tts1at of Figs. 7 and 8. The cross-section of Fig. 10 is along
the line 10-10 of Fig. 9.

[0022] Figs. 11 and 12 iflustrate the fragments of Figs. 3 and 4, respectively, at a
processing stage subsequent to that of Figs. 9 and 10. The cross-section of Fig. 12 is
along the line 12-12 of Fig. 11.

[0023] Figs. 13 and 14 illustrate the fragments of Figs. 3 and 4, respectively, at a
processing stage subsequent to that of Figs. 11 and 12. The cross-section of Fig. 14 is
along the line 14-14 of Fig. 13.

[0024] Figs. 15 and 16 illustrate the fragments of Figs. 3 and 4, respectively, at a
processing stage subsequent to that of Figs. 13 and 14. The cross-section of Fig. 16 is
along the line 16-16 of Fig. 15.

[0025] Figs. 17 and 18 illustrate the fragments of Figs. 3 and 4, respectively, at a
processing stage subsequent to that of Figs. 15 and 16. The cross-section of Fig. 18 is
along the line 18-18 of Fig. 17.



along the line 18-18 of Fig. 17. 5 WD 2006/ 104654 PCTI US2006/ 008295 [ 0026]
Figs. 19 and 20 illustrate the fragnents of Figs. 3 and 4, respectively, at
a processing stage subsequent to that of Figs. 17 and 18. The cross-section
of Fig. 20 is along the Iine 20-20 of Fig. 19. [0027] Figs. 21 and 22

il lustrate Whao0pAgMent s of Figs. 3 and 4, respecti vel y PCAtUS2006/00832%€SSi ng

st age subsequent tothat of Figs and2 Thec ss-section of Fig. 22 is
al ong thefqogﬁle 279939 gpd gpélusré% ”[%ba@ﬁ]ent-ﬁ‘g?g%%a rﬁ?‘*ﬂ'\?'yaaﬂ? agranmati c
top view padmésdn@gagémmisec;uem asthatss Figsoaand 1. dhe\oreds-sebtian sfeng. eomduct or

waf er fra ne el imnary processing stage of an exenplary
aspect of 2@% céwgfggf Enqt of the present invention. The cross-section of

Fig. 24 i {aooanngagé]m land @2 AdisRate dtie fFagnenB3of Fg802and & rgspecifeligratla 26

| | ustrat f i
st o] BRI Ba 5o foo SRRRBAEL o ¥ 20 o 00°5%1 19
F:lg t26 talcmgahe)?@zm cblen@fZZG 26 of Fig. 25. [0030] Figs. 27 and 28
illustra . : ocessin
St age sublOBeEnt" 08 2o np s SBurainditiord lon LT BEGRINEL o R BauRP o0 T
al ong t hesidei viey 0fga %ﬂimndﬁctgr waffer frag@rast phawrgas a melinznrty iocebsingsstage of amhe
f t '

Fagnen Ser{nB’a:&ﬂassPe&?bf E%Qcc% efﬁt?oﬁgﬁ%bf\’tﬁ%éres@ﬁt ifenf P CRRS Fal%rgf?&goé -

subsequent cross-section o
al ong t heig.i24ds donghedine 241@4 opBig. 29032] Figs. 31 and 32 illustrate the

fragment S{dbfzgf' gﬁ?s 28 aﬂﬂ%%ﬁjstrété%ﬁ’éaﬁéodn\’éﬁ\s&’of Fitfs. £5 altf ££ €8splePfeh! é‘t%e

subsequent to tha cross-section of FiIg. IS
al ong t hé’@‘?ﬁ%@”@ﬂaS‘?s‘dﬁseW@T togthat ¢fdigs3?3 addt e cxeRg-S9ationg visw Pfa‘t:'é %fhe

f ragnment ss%né:trgsmeaé.ge@dp,y%respect| vely, at a processing stage
subsequen} to t ross-section of Fjg

ol ome ¢ hotaosAl A30s 7 snappy2iad e Etinent o Floteds ARhesyRPIEli Al t he
f ragnment Spr@fesEh@&ag@@utﬁl@duéMIo thesEeadsl ¥Rht 2RI TH cré¥saRRssH GFigLage

subsequent at_ o S..,.33 and 34. The cross-section of Fig. 36 is
al ong t hé'919 ﬁ@egbe%%é% "%?&7

[0031] Figs. 29 and 30 lllustrate the fragments of Figs. 23 and 24, respectively, at a
processing stage subsequent to that of Figs. 27 and 28. The cross-section of Fig. 30 is
along the line 30-30 of Fig. 29.

[0032] Figs. 31 and 32 illustrate the fragments of Figs. 23 and 24, respectively, at a
processing stage subsequent to that of Figs. 29 and 30. The cross-section of Fig. 32 is
along the line 32-32 of Fig. 31.

[0033] Figs. 33 and 34 illustrate the fragments of Figs. 23 and 24, respectively, at a
processing stage subsequent to that of Figs. 31 and 32. The cross-section of Fig. 34 is
along the line 34-34 of Fig. 33.

[0034] Figs. 35 and 36 illustrate the fragments of Figs. 23 and 24, respectively, at a
processing stage subsequent to that of Figs. 33 and 34. The cross-section of Fig. 36 is
along the line 36-36 of Fig. 35.

[0035]) Figs. 37 and 38 illustrate the fragments of Figs. 23 and 24, respectively, at a
processing stage subsequent to that of Figs. 35 and 36. The cross-section of Fig. 38 is
along the line 38-38 of Fig. 37.



[0035] Figs. 37 and 38 illustrate the fragnents of Figs. 23 and 24,
respectively, at a processing stage subsequent to that of Figs. 35 and 36.
The cross-section of Fig. 38 is along the line 38-38 of Fig. 37. 6 WO
2006/ 104654 PCTI US2006/ 008295 [0036] Figs. 39 and 40 illustrate the
fragment s OYOPI0G046H3 and 24, respectively, at a procePETAG2096/00$95
subsequen t hat Fi gs. and .38. The.cross-section of. Fig., 40 is
2 ong & neltpRle’ #3030 g B ey BTG simep s BRI TGN, Bbo S oh e rreD
EMBODI VENTSepO0B3thgd Subsedqueahtol tbat df IFgisusieandas: i Thesrosstdeotitn df diig. #0isi ng
recessed s, devi ces . oci ated with sem conductor constructions. In
parti cul gﬁ)%ggieelgfes%&éq(?lfﬁ%?tas are formed which contain recessed access
devices and shallow trench isolation regions to electrically separate
adj acent i } %ﬁ#%h { gate trenches and
shal | ow t@é@ggﬁgﬁ%ﬁbgg%?gﬁﬁtrenc es@?@gégﬂ\rﬁgﬂg ed. In contrast to
prior art[0088kesHwsnventivrcinclidesivasings methods tontoming veceiskethagaegs deviaesenches

prior to forsmti o, 95mi§&ﬁ%§t5?90r%ﬁ8§%ﬁs. ﬂ?}séi-tgﬁlagéstg cfs! GRRNRSs arg QMR aet hods of

t he pr esent_ | nventl on rormrecessea acce evi (; _gat e_t renches_ prior to
f orm ng SHédhl apntain iepedsed eetess deyiceseajidahaltiondranile ésolatipr Frairjls te Blectrieayessed

access  dey&eidfReht RUBHESAKLRIMGY, TBkshld RbedsQiele giftaldnaMed 4Rnch i sol ation
h t I be f dwithinth

regi on trenches, gate material can or me e recessed access
devi ce g&hallovt renea frekatien fagian tranchgs 31 fabgipatad.t @rconfait R RMdFoaeREesshal | ow

trench i Wi@tfbﬁrﬁ\sﬁa%\iv@r@néﬁi@&ﬁﬂi&ﬁegioh Q3Fks Eﬁ&f’t@hﬁlﬁwﬁti&ﬁ&%&e%s@ci aédé@s_ i _nventi on
are descrjbed with reference to Fi with Fi s.e 3-22 gertaj ning to a

s. 3-40, ,
first enSSUFHERE IgEPESE SBRe Wﬁ@ofi?ﬁfgﬁ? PERentAygnangerm eseased asepsseNicRg to a
|S: ?COHdBE@EﬁmHéS @&_}B&ﬁfogﬁlﬁg Eifeovnie@bh iselation @giBQheR_ﬂTelGr Ntﬁ@ghghé ially to
1 gs. an a sem, conduct or onstr.ucti,on | | strated, at a
i s R R MR en e et Pl e ou BT Rta e o esent
i nvent i onegiofCharsdhesGjateonatefidl can bp forsed withia tsict@dsed b0 seltievibe gats, f or
exanpl e, i i i ocr%/lst alline

1 al f . of
ST Do MO Ber R Er Bl el S Rl e Blae™ vaBhRoBhodisab TRTBERR or ned
mask 104 [®38pr nEcdnpley asdeetssi lrst inedndion dieelesdrivan withtréfereneel taigk 3-40pnpri ses a

5L on NG S0 RA % o TS S ASSRRENL Bl o BRERLAIATO 0T
of , or coesaivingrigaseécond embodiment aspect of the invention.

[0039] Referring initially to Figs. 3 and 4, a semiconductor construction 100 is illustrated
at a preliminary processing stage of the first embodiment aspect of the present invention.
Construction 100 comprises a substrate 102 which can, for example, comprise, consist
essentially of, or consist of monocrystalline silicon lightly background-doped with p-type
dopant.

[0040] A patterned mask 104 is formed over the substrate. The shown patterned mask
comprises a first layer 106 comprising, consisting essentially of, or consisting of silicon
dioxide; and a second layer 108 comprising, consisting essentially of, or consisting of
silicon nitride. The mask 104 can be formed into the shown pattern by providing a
photolithographically patterned photoresist (not shown) over mask 104, transferring a
pattern from the photoresist to the materials of mask 104, and subsequently removing the

photoresist.



silicon nitride. The mask 104 can be formed into the shown pattern by
providing a photolithographically patterned photoresist (not shown) over
mask 104, transferring a pattern fromthe photoresist to the materials of
mask 104, and subsequently renoving the photoresist. 7 WO 2006/ 104654

PCT/ U82006/Vb@8‘2’9’5046f40041] The patter ned mask 104 has opé’ﬂTﬂ@@Om@Z%xtendl ng

ther et r gl Y-8 ohGhed HRERL DR ISIL IRG.4 BEBLIRORCL I ol RRRERO

recessed ' ocatl
as first opewsgs dﬁﬂsmgrfpdah@wsciorstw@beam red&s*aed adcesadevides 04b¢ *oselttsmsloat e 102 is

etehed REOHAL, el ivESbich8a 8 0ns tbnad dasiod B idoler m 1 ecessed

access d es exten Into S stra n part| cul ar aspects
such trel¥8Ads Rubstreirt1@Ad stehes th@ﬁ@i@:ﬂ@éftﬁllqciaﬁ@ssiefm%w Hasks1¥<e faime 102.

The {1 enGHSSSAY £:080040jcaNAKEIG BRHHRAERE LhiEr £2 yngarﬁ&ﬂaraasﬁéd@é@ gp from

an uppernost surface of substrate 1 bot t eri pheries. Such depth
can be, fiienchegayibexend ipiormensslystatiosAlliean &isybatrat A he[tma@qs are skl ary

aspects %vnF\@Sot'td?N Sﬁﬁdh‘éﬂes ’fﬁean%luabéépﬁr@t[? fr%szarP eﬁﬁé@%hﬁ&‘ce oFenReEKSioal | i ne

silicon having | ant's erein at the processing stage
of Figs. t@thﬁmﬂam PFH@“Q”&?eS“‘IO‘@?%‘P?‘“H@ f%lemplwr%&a%n%*%‘\ rebegber nost
surface Qbod;/he nmonocrystalline silicon to form the |l ayer 106 to consi st
essenti al IO% or consist of silicon dioxide, and to have a thickness of

fr om aboutS048la" /B cxe/BRIEY RSBRYS OFI*H%'”H?'EtPOPd@eé%“TE?BW?a??” %eBRH se a thickness
011: ]1: rom ahsatrygidlife Eﬁccfmgﬁivh AOA 00N, ardrtd ntwepliigplahte thdrbih a€ RIproceesiag sthbd)e ckness

0 roma ects ot shpown) a

cri t] cal SArHErR B of "4 AETIBBARAGE oI5 B RVHER R LORR R 1725E SIDeL p
process. nlElanutystamhesﬂ‘:mhbl’mgni tagmlyerltm to sormisrbe@ntnalyfomroncbrhmst:bhsluwn openi ngs
110. Subs r|d a r IIs of t he

openi ngs d?%f[% %Qyts *h'ﬁ‘ ggs &q r?fI (% @E%OQ{/% jlthg %e e Or?gfaf'he

si dewal | soapdserd thknestshé froomu’r@mﬁ\ tamtow 508A cnenydially whi ceamﬂnagasuch | ayer
to ani soty, egsgftf mg “tt%@&)g’ﬁbté’p oodpacers. The openi ngs can then be

extended i nto subs orm ng such spacers, so that the
openi ngs Q44 a s mﬁnﬁelsp@ﬁ?} fnotstiown) ariticabdimension ofttee dpeningsilda cambei al |y

for med Ws%@n?@%% thvb! *&%3&?83559, ?wé?ctﬁé ﬁJaQQn%[agé)r‘%h {@Jcﬁéé oG shbgn Fi 9S- 5
and 6, mas |Sg I's renove

openings 110. Subsequently, nitride spacers are formed along 31dewalls of the openings

110 by providing a silicon nitride layer extending along the sidewalls and within the |

openings, and subsequently subjecting such layer to anisotropic etching to form the

spacers. The openings can then be extended into substrate 102 after forming such

spacers, so that the openings have a smaller critical dimension than the dimension initially

formed with photolithographic processing.

[0045] Referring next to Figs. 5 and 6, mask 104 (Figs. 3 and 4) is removed and a layer
112 is formed over substrate 102 and within trenches 110. The layer 112 can, for example,
comprise, consist essentially of, or consist of silicon dioxide. In such aspects, layer 112 can
be formed by thermally oxidizing an exposed upper surface of a monocrystalline substrate
102,

[0046] Referring next to Figs. 7 and 8, a layer 114 comprising, consisting essentially of,
or consisting of silicon nitride is formed over layer 112. |t is to be understood that the

8



112 is formed over substrate 102 and within trenches 110. The | ayer 112 can,

for exanple, conprise, consist essentially of, or consist of silicon

di oxide. In such aspects, layer 112 can be forned by thermally oxidizing an

exposed upper surface of a nonocrystalline substrate 102. [0046] Referring
next to Fi g¥920064A$58, a | ayer 114 conpri sing, con5|st|ngﬁmﬁganummm$y of ,

or consisting, of sjlicon nitri is, formed over 112 is to be

under st o&?f“'?%‘éﬂo”f A2y b 280/ %ﬂ%‘éq?qf@ﬁ"ﬁlwm%?%ﬂp%@ﬁﬂ%ﬁnf’ s of

: ayers 1id gy dakdcopippide dﬁﬂs@ﬁbl@lcﬂmﬁdﬁ)@no@xen@eﬁ?@ y1ZTampDsi danasgetheand that the
ayers ca 0 n e Gonp Si, t 1 4 can

topet her e ST Bra i Heylks BRI ERES s L Piense) B e e Blentdae r 1

t r enches siidvh in Baghddrlime alemsin Fid) 7a0 EEIdlCB‘tbONH"IIOCGﬂIOdaShtGd-triendﬂ"@S\bEBWth n Fig. 7 to

i ndi cate. the Iocgt%§q§ﬁof the trenches beneath insulative material 114.

[ 0047] Rg}sﬂlla?\fer{a o Figs. 9 and 10, photolithographically patterned
phot or esi [§047]16 Reife;r(mympdtd:ela’gm\gezndﬂhepHoaqh&mgﬂabnlcaWhmttpmu@hetoiatst e i nes a

pat L er . Wi chlod So kPl K 3981 FILStho L0 Qo8 o fiahn JSHLYS by Ga e 2

conpri si ayers en is'transferred to
| ayers 1imo mﬁdirslMuwl\tehmatesalhqoaiph@ngalam$ 1‘1/\2‘1amm1 bht$®sa®dnay@nsh pdterand 114

into a ”%%E!nsfgglﬁd [Ralerdgh s 06T 1 7 MY litabi¥ ofth \%ﬁ%ﬁgﬁnéiﬁé/fag J?g ﬁ&‘%&zo 122,

124 and access device regions are islands surr
i sol at i ointe egiagk 1BOMaghdefinge a phiralitfenf peeess deyiemregippe 120,222, 112,2L@rdn1@6126

conpriseqg Eé’ceEQ Elé\h&nr%gf%s Erbﬁsiﬁﬁd&%ﬁﬁ%ﬁe ‘B?%ﬁ lso‘pa‘%h ‘F@glérf BRC e akdlhst hat had

been initially forne . renches of Figs. @} with remaining
por t i ons dgfice iegions &S HE3. 14 ang chﬁ'?‘ﬁ“ﬁes‘lﬁlﬂﬁﬂ&ﬁ‘sroé@iedﬁcefﬁ agogpu8] The shown

access deml@eetrér%ae@nﬁ) thdOhadlod@n inkf @ﬂdeeﬂ@@ BHetrenihsd GHidsal lavd sghlithpt i cal in
the view of Fig . The substanti al fDtl cal access device regions have

pri mary Ir?fﬂi:l?‘f‘QlB?"H%'Ps dithe (hencass eyl h'r\‘/\F?'ﬁ AyegwaigPary prinary | ongi t udi nal

elhl i pt Ih cajoodsqi S TheehoWn abues dasicevdgiond 201242 Wbk Ah 1pegicubdidhtiallyt is noted
that the fren

D LR RE N 400 of B0, o SRR B DusBaERIPL PSR e s
iIlustr atpeltihaaﬂo@ﬂudmélsblhbﬂ&l bxed-ivith aPexdmpidrinprirapiyl brepttdiogl dlibticss bxiat ed 1 n
s 12320 BR8r AT RGH S e Tisool el kTl GRPE oS DB BE Ori vary°
| engt h axpsside?d tolcbmpsset prirbary lamgtheaxss¢ exiehdintgoatenvgetheir tengthst with amvent i on al so
enconpas %99%85@?&1 th é)&?&’ﬁgn&muaﬁaﬂfd aps)%%rg%sel?B in Fig. 9. In the application illustrated
in Fig. 9, the primary longitudinal elliptical axis 121 is canted relative to axis 123, and
accordingly is not substantially orthogonal to the primary length axis 123. It is to be
understood, however, that the invention also encompasses aspects (such as, for example,
an aspect described with reference to Figs. 31 and 32 below) in which the primary
longitudinal elliptical axis of an access device region is substantially orthogonal to the
primary length axis of a recessed access device trench.
[0049] Referring next to Figs. 11 and 12, the substrate of isolation regions 130 is
recessed with an etch. The etch removes porticns of trenches 110 between recessed
access device regions 120, 122, 124 and 1286.
[0050] After the etch, the recessed substrate of isolation region 130 is at a depth “E”

beneath an uppermost surface of substrate 102. In particular aspects, the substrate can be
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an aspect described with reference to Figs. 31 and 32 below) in which the
primary longitudinal elliptical axis of an access device region is
substantially orthogonal to the prinmary length axis of a recessed access
device trench. [0049] Referring next to Figs. 11 and 12, the substrate of

i sol ation MEYPEHE44580 is recessed with an etch. The et BATUEHEY/RI82%50rt i ons

of trenches 1 b rec s, devi c 124 and
126. [ 00587 flo AThEEE e ERRRAmALEEa S HEHE bEs AlFie ﬁg'?"hé%%}oem on 130
is at a degttatd&pth ‘tEéMtléasaﬁqupmfntdsgreaientﬁac’@e@iﬁpt@dbéDfrl%tge4 Ipth 1HA

particul ap, g8 Pepba ben éﬁr‘r'ﬁrse} SHAiGy ‘Fr@r%l’ﬂ%ol?t ‘ﬁ% &?%ﬁé eréaﬁrﬁcﬁnf 916&3&2%96/ 008295

recessed to a west nos recessed access device
t r enches befem @lwhqui’a’fp aleptdIP00&" is at | east about two-fold greater than

the dept hm qu Of g &rthé tremgé H‘16§"F|% ﬁ@%ﬁﬁ%@%@%@d ltocbeaaogé%g floBhe @ shal | ow

trench is on region cul ar aspects can ron1about 500A
to about @Bsthemnand 0@5&016’(%993@“ ﬂqurt@rﬂ@hﬁéerﬂ@p s formed batpeemstidhe consi der ed

to be adlagifé%ﬁ'ﬁttlreﬂc%e 8%%%4 onéefim&aejabé%@ﬁdh@ecaﬁgégrareﬁéplasagdb@

consi der formed betweeén such adjacent trenches. For instande, one
of the adjnddapthercanbradrepah labeled 183 angisusttiricass aambe copsigletaddo 88 RBr can be

a trench{ is@@rhgegdés?&a g tr@H&hfoFrﬁ&jM\ﬁéerﬁﬁ&nti}ﬁsélﬁw I@groadsbomﬂe on opposi ng

si des of dee%trenchformed between themin isolation region In the
shown pr 096'8%19 GeTING H NSRBI NVERHPB NP HiaceH secqafesanaess @@é’@a"*}fécess
devi ce tr@neahesss Aak Hved féra%drpauetob@mamﬁmm@ldwptﬁasrnch@etfw@vaﬁmenon of the deep

7R, POV BSgb 9955 LA PRl FhPye 19 ey

i nsul ati Wdrsm!bszaquaitlyhaﬁelecmc‘aw mmiatwmatértaemeae&ssed oventhstacatsedof i sol ation
region 130, .a | I,_.as over f t he ss_devige. reg i.ons 120,
159 °1oa Bk Ple Ao PR UL RS el 47 ol hEP BT RO S BT o, o Shown
i n dashei@o] 1220124 awl 126. Hihg. ac&@sstdevmeuhgm‘sezt) he2| tadndot?s aoé sisnehinr egi ons,

but 1 t 1 $4.L0. e V%HJHW g[%% anﬁﬁtlgittggeloﬁ%?gfg%@f‘?%ﬁcﬁ%ﬁ atl'?tﬁ Sy ative material

136 at the processing age o 6 can conprise
any sui t alpderstooriud iei repions aredreneathinsolatief matedat 86 pt themsocessingeiagd oful ar
aspects, Fg?q grial 136 can correspond to a so-called shallow trench stack,

and accor can conprise a thin layer of silicon dioxide al ong substrate
[005 Materlal 136 can comprise any suitable composition or combination of

compositions. In particular aspects, material 136 can correspond to a so-called shallow
trench stack, and accordingly can comprise a thin layer of silicon dioxide along substrate
102, a thin silicon nitride liner over the silicon dioxide, and a thick silicon dioxide fill within
the liner. In other words, insulative material 136 can primarily comprise silicon dioxide, with
the bulk silicon dioxide of the material being separated from substrate 102 by a thin silicon
nitride liner and a thin silicon dioxide liner. The bulk insulative composition of material 136
can, in some aspects, be a spin-on-dielectric.

[0054] In the view of Fig. 14, the dielectric-filled deep region 130 can be considered to
comprise a trenched isolation region provided between recessed access device trenches
131 and 133.

[0055] Referring next to Figs. 15 and 16, material 136 is subjected to planarization

(such as, for example, chemical-mechanical planarization) to remove the material from over
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102, a thin silicon nitride liner over the silicon dioxide, and a thick
silicon dioxide fill within the liner, In other words, insulative materi al
136 can primarily conprise silicon dioxide, with the bulk silicon dioxide
of the material being separated from substrate 102 by a thin silicon
nitride |i %9295’%04&5% hin silicon dioxide liner. The bul IFCTHES@QOQ/MSO%

136, can be a electric

conposi t' eria 0 .
[0054] | %”8#0 L‘%”B piad‘a”F%deUF%PeéFlg'EaF? B Srepha %Fé%s 6( 2 1€i}iso can be
consi der enld taper Tlandhe penarizatiemoftégds.i1§ahdti 6 @an bemmrdepardmlrelmdvdmesumge
recessed _acce VAN® r next to Fi gs.
15 and 18 RTE e o S5 DEPETE Muus v AR sabluest S MRRa e et P

exanpl e, raveesadcabstrade hbinolat®n rpdioma80.zat i on) to renove the mat er| aI from over
upper. surlSed 1P ae R R ag 208 1e) By A ind Hh o ihaa g C1 anart zed
pl anar i zatbstrateofO2Fvgits: lea_ﬁngahhd ele6trically ihslative siatheinEtB6t dn smaepdc.m l#yersi ve

mat eri al Vi [ rial 136
over the' 2 LEEMPIROLaNF cotglercll RS B ekl %’%%é YR ReF ng next
to Figs. amdfltaﬁrdbqsonsﬁc@mtbatlaﬁpaawbe Teiprig & su%eteejeqtm mentlveyn@igtlal ate 102,
whi | € | eRuLRe ddgnR) 8&id &3dsa iAo BBl GidRlal} ASuiat b AABRaasPeCt s,

| ayers 112 and can ‘be toq%gt er ‘considered to conprise a first
el ectri cé@ﬂrfgﬁppﬂ@eﬂ &tth@@aiﬁdf@b*r |In theghawp gsregh apentely dea gt alerdicallt | east

the maj ofrstimti mgtéﬁél cBhés%ion@nhQ@d I'ély§r§|1|12’and1$1d sl DeBn Pdkh&lddabut itl it oV ed
whil e | eaving at | eas of a second electrically insulative

mat eri al un%ﬁtpe%%h@feﬂyeﬂmwonameﬁ gihen agpectsin whigh ﬁﬁémna?é‘peé’@fe Y &fn

Ient iret ﬁgﬁh MB@nﬁllﬂ r:‘et'no&'b@CFcBrllﬁe’iénc,‘é if m@t‘e'dblaﬁQ\t@mﬁﬁéé%rdlli%bn a@wdesmgndlh ng t ﬁ
ayers an een r der st t hat the

i nvent i oﬁ‘aé‘?{@g}rf?a 2759518‘?}?&0"%%%‘8 %a|9ﬁteva¥ld81ﬂ” F@ggqnqnéﬁrogﬁs% qfoé‘feyy ®f such

mat eri al itican benﬁwnlageEw n‘ magdriantie, is re‘mdvati aepatledsl & whetnar nseeiasi1d con

di oxi de, o rre xide in

U bab e RPRrsaSIER Aoxidd & biin PR bidrloah BSOR TIREN sl 1 )0 |

renoved, cleeged pHoe ssfoohatishef theractvat gate dieletttiz mateyiap r Aesdirgly, ittomatgiiai de or

0L o 408 SAcRR W8 SHELRGE Pl g1 02 to De | cl eaned prior

to formatrron o actu TRC R rla Accordingly, the
mat eri al [§957] ayEapanticep t@rpcﬂoﬂcm wilhirl subgimte 402 9ttb©proes$ainmsta@ﬁ efdnigsi 17 ci al

mat eri al g E?%ﬂ& d%‘?rgé%foﬁﬂgo%t Ry sHarhaMdr RldhmsdRhEfl & nlfdisat the

proceSS|n%
[0058]  Referring next to Figs. 19 and 20, gate dielectric material 140 is formed within

recessed access device trenches 110, and subsequently conductive gate material 142 is
formed over the gate dielectric material and within the trenches to fill the trenches. in the
shown aspect of the invention, conductive gate material 142 comprises a first layer 144 and
a second layer 146. The layers 144 and 146 join at an interface 147. Layer 144 can, for
example, comprise, consist essentially of, or consist of conductively-doped silicon; and
layer 146 can, for exémple, comprise, consist essentially of, or consist of one or more
metal-containing compositions. The metal-containing compositions can be pure metal
and/or metal-containing compounds. In particular aspects, layer 146 can comprise a stack
of tungsten/tungsten silicide/titanium nitride, in descending order in the view of Fig. 20.
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and 18 if it is desired to formdopant wells, such as, for exanple, p-wells
or n-wells. [0058] Referring next to Figs. 19 and 20, gate dielectric
material 140 is formed within recessed access device trenches 110, and
subsequent|ly conductive gate material 142 is fornmed over the gate

di el ectri c Wak@siigesaand within the trenches to fill thepicmarsedesesdn the
shown aspect of the invention, conductive gate material 142 conprises a

first | ay895944 Thnghown eaie BrieriphlAR ot gBly fitibe frapehes 119.0U4Al80 £X6N i n at an

i nt er f acgutdidd of sHefenditd. ‘F@ﬁ‘herftﬂé Intmmbﬁveeﬁmbtﬁﬁco%ﬁlﬁg §6m;§’c§sﬁ%ﬂ§' ally
of, or consist of conductivel d silicon; can, for

exanpl e, OldByRsrIHE @nd H@@P@{Ct'\é@gg "‘1‘%‘—1"!"9” gtlaygsy 468@9(‘%‘? P;‘Eﬁ“'ff"S‘f'l(1',473r'3 nor e

nmet al - cogttabi®oNBeG@AEHRSI t 1 ons. The netal - cont ai ni ng corrp05| tions can be pure
met al met al - cont ai ni n ounds articul ar aspect | ayer 146
can corrp&géqso]a ft”aeé?@t”cﬁéy ‘P%ﬁg?gﬁ‘? %Bé‘?r@?‘?ds"i" § Gnaegtve 881K ﬁﬂfl? de, in
descendi Qgp o5@lesn tdmpriae aw QWaBrfe cElT@osﬁz& orbbm\ﬁ@aﬁ&{)@/ob&%éﬁoreca'ﬁdJSZOOG/ 008295
[ 0059] The..s mat er.i al 14

t hes 110, but al
bxt entls POHTLS AEPERE SHERMPEAh Rt oRRHRB, draen ot b bt ol o
nmet al - codfbade\an@]smmmmﬁdél ons of layer 146 and the conducti vel y-doped
il 144 147 ut si.d th t h
ooy "ot ks chuin MORURTREL AR <00 B DR Batleghif. o
mat er i al viéw2n FigCaptolibdicatathatibapegice ampematﬂ abllgtivewapds0.ti on or conbination
O (COMPOSbANS nchlithd o R B01aRE ASRRERSS i, Laf YRS AGs0SRS! 5!

essenti al [ico é and silicon
nitride. pf{itmbl&qlntﬁh@nélGWé@@e@@weoémg @@OemsCCESSDdeVlCEZeglmw%(};62&2184@‘19 shown in

dashed- 1 ige MXI’e 8&21&@%95 ﬂﬂgte Qs8] Gt ?46%}@'[1':5%}31‘?6 E%rﬁébgln@raepl%n 3 h

i nsul ative cap errln(gmnext to FI rials 140,
144, 146lingsd 6@5tﬁ2aﬁ ancht wnléaacifh@f Q:lma@é&en%g RerAESMENiPle 1aFess da¥iERs s

access dpyjidng a‘h@Qle‘éﬂi%al%?egnné]aag%gé{géa%@late@%@th d¥Rrént %Q@éé'sfdle@@é tegionshe
material s 140, 144, 146 and 150 are patterned into a plurality of [lines

160, 162Withgneé appihdres, with each of the |ines extending across multi ple

access dquoss] RARFaiR iRk a b, r17QaH4/ 12©NEGhY AG0 Bt fEenaSHitel ated with
di fferent access device reg one anot her q063] Sour ce/ drain
L A

regi ons TYRFIAE7Y2 afdl proximage 'ﬂ%‘d'al?téfeﬁa?erf@%fe tAfnThQubstrate 102 and
pr oxi mat sodrbedrireetibhsedn be dupaducinyvaitgsié Bopat §peadndledd cofbese any

suitable dopants. The source/drain regions can be formed by implanting dopant into
substrate 102 to an appropriate depth. The conductive gate material and source/drain
regions together form a plurality of transistor devices 180, 182, 184 and 186 supported by
substrate 102. Such transistor devices correspond to recessed access devices having
gates extending within the recessed access device trenches 110.

[0064] Each of transistor devices 180, 182, 184 and 186 can be considered to comprise
a gate electrically connecting a pair of source/drain regions with one another. For instance,
transistor device 180 can be considered to comprise a gate electrically connecting
source/drain regions 170 and 172 with one another; device 182 can be considered to
comprise a gate electrically connecting source/drain regions 172 and 174 with one another;
device 184 can be considered to comprise a gate electrically connecting source/drain
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source/drain regions can be doped to any suitable dopant type, and can
conprise any suitable dopants. The source/drain regions can be formed by

i npl anting dopant into substrate 102 to an appropriate depth. The
conductive gate material and source/drain regions together forma plurality
of transi stWP 2000466 180, 182, 184 and 186 supported bypcTsus26defoag2es 102.
Such transistor devices correspond to recessed access devices having gates
ext endi nGEARSHI7A and 78 witk s8R aNcietreddl dewigk 486 paebR pRSICEIRY! tocomBUYe Each of

transi st geted8Mhé@ing 48 Hece/d@ih rediSrls AIEhnbBB0GAR o8 akOAE] dered to conprise a
gate electrically connectin air of source/drain regions with one

L1 ng a : (
anot her . 1B88%)i nst aheelransistefflsyisesiandeneroraied ima FYardn ENger&dcess conpri se
a gate elngidry GRAN) &R CohRdbting SoME 61 1R phirbdl RUIcAFaid fdyichddo BifReW t h one
anot her; device i82 can be consi dered é_o conprise a gat §?1§| ECLI‘I cally
connect i REMETRARLPHPSI A SIOERFIEIIPEe P93aCH €1 iPARRTIRT BREIEAGESRr N thGevi ce™ 184
can be ceRsitigdpeet dfehLiavatios Soarcgitan RgRBE A 7 al7hy1 T0dHIeEDI g cspdtiee/ drain 12
WO 2006/ 104654 PCT/ US2006/ ggg%gg re igng 176 an?_l?& W t% one anot her; and
devi ce 188CAPIAYSEHIFGES &0 c@ﬁﬁ?‘iﬂ &0.4esReatvee BRA S PHEALYEP'CRY dr ai n
regi ons }78aadnai7el&e cohhdttadne balimet heg and 2610 bdspdhtrrelyr gRas, Shesholl@vi ces can be
i ncor por at eq into a dynam c rgngo ﬁg ss nenory (DRAM array by connecting
sone of CASHSIPE IEINPHUFE H‘Orgb A% pbitline contacts and others to

st or age nfades]corReatisg féxt & Fihe 23apdiuf ich flusFagea semiteaguctdritohdirictighown
aspect o i d gin re 6 _and, 180 are

f..Lhe i t . / i 170, 174, 17
connect e&oa taga h%ﬁﬁ@?ty%b%%g'ﬁééégﬁ(rgaaegecfggI,er%%%ﬂ'ei‘@fpgﬁtc?f %@da,resfeé‘gpect ively;
and sour ¢ekdiai nn redgrion® thd d@awingd aif@istadevitothaeetodd aspeddietrbpdieentl®8 and 200,
tively, T : ; i .' | i nt DRAM

espect el ol Sy LG AR PR BT8R0 BB Bl Tt @
sem condaspast embodimeatotf tfeninveddon, athete appedpriienary processi ng stage of a

q . . . . . th
Second eTiiRgH It BPRER off b BE SRRk B Rlned el 1G] 81 0 e
sim|ar riQfbed i1 0%y and renthes dd@ despsbeghprevieesly wiioreéerenmrede Sigsi anddtand fir st

aspect e J : i I r | AL ruction
300 compry s RSkl L S e o R AR L el e MBS and Los.

and tren@i@4- 110 described previously with reference to Figs. 3 and 4, and
thus corrgap@ndspdislang heahd Figh @stdn 2605 BinéEiriQﬂwa@'ér_%‘l?s'@éﬁ%rﬁfﬁée\{@lm@ th
refer enC(?het t())ottlcz)lmgosf 'treﬁches 110, and subsequently gate material 304 is formed within the
trenches and over the dielectric material 302.
[0069] Dielectric material 302 can, for example, comprise, consist essentially of, or
consist of silicon dioxide. in such aspect, material 302 can be deposited, or can be formed
by oxidizing exposed silicon from substrate 102 within trenches 110. Dielectric material 302
can be formed in two steps, if so desired, with one of the steps being to initially form a first
silicon dioxide material within trenches 110, and the other step being to strip the first
dielectric material from within the trench and form another dielectric material within the
trench which can be a better quality silicon dioxide dielectric than that initially provided.
[0070] Gate material 304 can comprise, consist essentially of, or consist of silicon. The

silicon can be conductively-doped as-deposited, or can be deposited in an non-
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and 4 [0068] Referring next to Figs. 25 and 26, gate dielectric material 302
is formed to line the bottomof trenches 110, and subsequently gate
material 304 is formed within the trenches and over the dielectric materi al
302. [0069] Dielectric material 302 can, for exanple, conprise, consist
essent i al | yW&F200650465¢ onsi st of silicon dioxide. In such BeEs2H006/0080eri al 302
can be deposited, or can be forned by oxidizing exposed silicon from

subst r at €ONBINAYIAPRT fArERONYIPgemyenty dopad with an ABRTEP &P Mt abaitese for ned i n
t wo stepprocbés;@t@si red, with one of the steps being to initially forma

first silican oxide material wi.thin trenches 110, and the ofher step

bei ng t o ODFLD ThE SprstufTononii: 2P SO Faper ATTRTAER WAL EMIAe AR and

f or m anotehiendidg etrest gate mardriar 30 andli dchiss idsbiative hateddl 10B) shcicedn Hee a better
n that initi rovi [ 0070]

quality silicon. dioxide dielectric t | i d

Care mut e DR LR Ry SR el D2 tltmeip Dok PR S iChe  of

Zi l'i con. ér’Eh@\es,Séridi@Béfq@éﬂly%b@?mlggﬁzﬁﬁg? &omarghéi/agtaagg(gg@i atseﬁb(rj em“nj;ﬂ@,ln bg .
eposited in an non . . uctivel y-dope

f of m and “LeDSAqVERRTSA aOERS A PFETAR S P GhPPATE oNg) ArE el CR-RS oy

processi tig Harageed (fperdyrfatbad0osonst ructi on of Fig. 26 is shown to conprise a

pl anari ze per, surface ext in I,OS teri al and across

i nsul ati V@O#%t er/\lna%hﬂf@.m%g%‘kp'%rgﬁﬁ@gr thggﬁ%éﬁo’%@g%&? fr'%a >P e%rr%/vafggi ng gate

mat er i al WD stibstate/HI2 privt & loarhatbD®f gate weltdriah304 within trénchbe 11G, ifelrsiresls, and

subsequen suby | i ri ! for exanpl e,

chem gal - I:?Q?:’ﬂan?*(l:tggddphgqgilté;ﬁlta%ﬂf?éqﬁg?%J\n@v@lvﬁg? e‘i‘%‘%ﬁ@%ﬁ@?%?ﬁ’%@gﬁ 'tl%at eri gF

108 and fith@n uppeymebiaauda¢e efdaygsies, iigs o kecunds Ginod[to@ 1ty gate matsiaeeenent

i mpl ant / 1 i I RN W bstrate

1(r)r12) pri o%%tg 5{3 eo% ?rléﬁ%ggé%fs ¥é§a%%&ﬁnéﬂe§%\gpé.n§g%0%%f H}%nﬁksl?@ﬁ%hsedgaﬁgﬁaﬁ desired.

[0073] AllPholigemgaseetiaticandle mefarredthgtiiganisavpinpodnaiprial 894 betecssseflace

coext ensipye,y b biheARod ROBEIR s layeHidgace of layer 108, it is to be understood
that the gate material can _also have a surface recessed bel ow the

el evat i on@074ley diefeyfing Prxt tioles i AndL8r grpeEmest syriares of meigrial|3R4 saHayeispect s,

it can baophrf fibfeldidalidaiohits imeAkak BH evdradyer 68, a384nbRidé 8eesved  bel ow
t he uppernost surface of Ip%égr@Fl .| {ieReferrl ng next to Fi gr%.a”27 and

08 0074
28, upper'%é%o"sdPPﬁ@%‘gard“fs jhgpnvgotipnaﬁ r|1ggé¥ill comprise, consist ess y

of, or consist of silicon nitride, and accordingly oxide 310 will comprise, consist essentially
of, or consist of silicon oxynitride; and layer 304 will comprise, consist essentially of, or
consist of silicon, and accordingly oxide 312 will comprise, consist essentially of, or consist
of silicon dioxide. The oxides 310 and 312 can be formed to be from about 30A thick to
about 60A thick.

[0075] Referring next to Figs. 29 and 30, an electrically insulative material 314 is
provided over oxides 310 and 312. Layer 314 can, for example, comprise, consist
essentially of, or consist of silicon nitride, and can be deposited to a thickness of from about
300A to about 500A. In some aspects of the invention, the compositions 310, 312 and 314
can be together considered to form an insulative material 316 provided over the first
patterned mask 104 and gate material 304.

[0076] Trenches 110 are shown in dashed-line view in Fig. 29 to indicate the locations
of the trenches.
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108 are subjected to oxidation to forman oxide 310 over |ayer 108, and an
oxi de 312 over layer 304. In particular aspects of the invention, |ayer 108
will conprise, consist essentially of, or consist of silicon nitride, and
accordingly oxide 310 will conprise, consist essentially of, or consist of
silicon oxWﬁ)?(}Oﬁ/élfé“Mand | ayer 304 will corrpri se, consi sPCeRISA6/HE@LIsy of , or

i st d d I d t
cssonti a 10970 | FiferagndB s ST of hapualiae k rrieP8aThes Peeb NS 12 can
be Io; ms-@:l pmallmeoffercezﬁsgigmué redfidhstaad cde4y -326, _ab@lHSOtG(EBQ Bmtsrhdac{waﬁf?] Referring
nex o Fi I insulative.nm
provi ded @]ér}g %&'F%@éoné%org%ﬁ%ﬁ%&%@@g@y&gi%s che{%ﬂjongxg’%?gmgcgnp“ se,
consi st nmlahsifiaiahyoemfccormlisbmsy srovidihg aiphboithographicallg patierded an be deposited
t t hi f f 00A. | f. th
i nvent i of o praCamsBR R o foRe Rt b EE e T8 er ed <o
form an hmsk:toahateealrﬁ&ﬁaﬁahbﬁﬁelpﬂyoemdedgmeexhotomsla‘tmask patterned nmask 104
d aat . .
and ot A ARk RET pdlBREDSRetdd PE5 ADRL dSlStshaRe T o 1T
PCT / US20060 308295 thd 90FTite RESushrisaigdion eediont. orHeirgeass&d substiatdf theds@atioal 316 i s
tt defii ni I ' 320,
524, 506,248 8 oSSR b Maio PRt ol BREASM SN L P 8RS, 220540
sur r oundimgpmenaspaete sy I@éi/ﬁV\@éOlldé’@ﬁmféhafPh@ plevationg I@fel offtaneh¢s1 10316 can be
acconpl | sjageoyoy 1 @ithflgliinh BORII bbb 9IPRAIGE bite RARI SRR RRRAT esi st

mask (not shown) over material 316, transferring a pattern fromthe
phot or esthaisolafipgicegion, vl leaxng mat%ﬁ‘éteé'ﬁ%@twaﬁ??%?s? 8RS 19§'0PRE2Phot or esi st

mask. [0@Z8]304f d 33@@@2 33l 234836 S TRAEERAG Rfhin BoRE6H AgPNIEN daki bet ched wi thin
i sol ation region to recess the substrate of such isolation region. The

recessedag%@%"ﬁrﬁdé"”ﬂ)’f f%ﬁ@m%wa&e%twe INYeon i s at an el evational |evel bel ow
t he | owesfoosst ednajkagrema@hdlaembe Her Ba£ AGhRSVidebQvithaele etdheé%ﬁlétléﬁSpeCtS is at
| east two- foI d dee t%pn t he el atl onal | evel gf t{)rgg hgi [ 0079]
The et chiSEPMAORRRE ot SHoPE RoPes) elsh exieod Pusrsvaleriah 314 FFaPaREN from
within tekempisosiprisd) cbmt@lsemthﬂylcﬂ dreangdisi f L:uh@ngﬁdxmermdr@smbtrmeum,n t he
access devic 336. The

o or T o B e RS S P emp i o S oRLe s R f P ARG PSR or evampl 6.

a react i werideorThetogide can be formed by oxidation of exposed materlals of construction 300,
and accordingly can comprise a different composition along substrate 102 than along
materials 108 and 314; or alternatively can be formed by deposition. Oxidation can be
preferred, in that such can repair plasma-induced damages that may have occurred during
the reactive ion etch, and can also encroach into gate-dielectric at interfacial surfaces to
provide low leakage between gate polysilicon and the bulk silicon of substrate 102. The
oxide is preferably formed to a thickness of from about 30A to about 80A. The nitride liner
344 can be deposited over the oxide layer 342, and ultimately can function as a protective
layer for a subsequent spin-on glass deposition process.

[0081] Itis noted that the access device regions of Fig. 31 are shown to be elliptical
similar to the access device regions of Fig. 9. However, unlike the access device regions of

Fig. 9, the access device regions of Fig. 31 have primarily longitudinal elliptical axes which
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[0080] An oxide 342 and a nitride liner 344 are provided within the etched
isolation region 340, and in the shown aspect al so extend over nateri al
314. xide 342 can, for exanple, conprise, consist essentially of, or
consi st of silicon dioxide along substrate 102; and nitride 344 can, for
exanpl e, coWP2Pd0468bnsi st essentially of, or consist ofPCIIUS20051008205 t ri de.
The oxi de_can be. forned f _exposed nstructlon
300, an QT E&fﬂ'& 5%8%5% 'ctgryir)pﬁll%y '8@191 PFE%e é%%esﬁe%oéésﬁ%ﬁgaﬁegﬂb substrate
102 than1aﬂong materials 108 and 314; or alternatively can be formed by

deposi ti O@Bg%i an%rgﬁ ﬁ%ﬁé@ﬁﬂ%%rsqnﬁrﬁegelehtﬂch‘ﬂgeltrjilgfér@hs ?l%@ld'égpﬂllf

pl asma-in y "have occurre he reactive ion etch,
and can a¢esgseshisolatinniregion 84 adieledirie meaderial 35Gtani betacsriraen glass ubitleckis t o

provi de I”%\% i on of

substr at W%&%l '%ng%lq gﬂ?e?d% gwaélglﬁ{sua g\?éqrrné%gﬁ %Its?tg‘t%ﬁlé{ln%stélﬂgf from about
30A t o alfengss®0isplatingegipn Bﬂ(u@nd Bn@equenm peaarizagon (o' Bs. doF exaeplet he oxi de

| ayer 342p.and, MééHaH’l{E&l?o)fsJﬁrgdgcgh'Béhhl%d ool BCAldctfo mbi@)8io

subsequent spi n-on t1on process S note \f1at t he
access déﬂﬁut@@VQ @gtedﬁ’s31§fanl;*lf<ym tBQS'@QV@ elAoAciacd éurf?éeéﬁi pyendiag ovesidieilgcHic t o t he

access d%t@r%l B&Qéméyé?f 1kl th sofhe Aé%\e&wmulamémé?er.tah@ea(e%aﬁm ¥h{ERalt €9i ons

of Fig, 9, the access device regions of have primarily Iongltudl nal

el lipti ca?114a3<1@sar\ﬂm1 ghrants rv@r@@@sﬁ@h@swswwpM@@Gﬁoemﬁt'veamétena

subst ant i3gb kedn gémmalastacgegéﬁdmgmativgrrl,ggtghaaxes of recessed access device
trenches _110. }1 Referring next to Figs. 33 and 34, dielectric materi al

350 is prwp%ﬂed ﬁ“ﬁeﬁ” next i Eige PRI 19v8 4#5‘@1%'33@510"?? -ePE RN CCat er i al
350 can laec@nplslphéﬁmm Q{N@S(leddlt@'l Badighty remtsﬂfdsfphn% ammvmtﬁe:jrmhhy?ﬁoe formed
to cover su ecessed isol ation
gt on satroia a1 feleae b Ayven e TuntBiemdttiRataie 4 5S Bacipre S

chemi cal caﬁeblaﬂlvelalstqmltItlﬁfnnit@)ma:taralbmmmd 312ed to renpve the dielectric

mat eri al fr 1 nsul at ter Qwn anari zed
surface 3 i’g@ 'ﬁﬂ?rﬁ'ag 8%? 'f"al Héfag ﬁq”?%%]aﬁ%eﬁz Pd ﬁél ®'n sone
aspect s, fonredltatxterd moﬂracabssajle@lcewgmsmn&mz@malaﬁo 3324,333&% asgl 312)

can be reﬁm%ﬁnﬁ%é’cotr@) aacoMJcﬁ\tze il ﬁ!al ‘?ﬁd%ﬁ‘ir?s'ixla a%”,ﬁaz' F%ﬁh@ﬁfv e mterial

350 can be're §eCond insyl att ve eferring
next to Mnajerial 380 em'dcoaﬁ)nse atyreexaemke @ Blagk oButyniing nrt@dmﬁtvwﬁterSuch can be

acconpl | %ﬂl‘éﬁem&r@@teﬂf(uw%%cé??&h‘aeor&‘ér(ﬁhth%Qne%J &Y. 5¥), BREEP3d o8 RRsigl ass

bel ow the nit
essentially of, or consist of silicon nitride.

[0085] The lines can be formed by initially depositing suitable materials of layers 380
and 382 entirely across the uppermost surface of construction 300, and subsequently
patterning the materials by: forming photolithographically patterned photoresist over the
layers 380 and 382, transferring a pattern from the photoresist to the underlying layers 380
and 382, and subsequently removing the photoresist.

[0086] The construction of Figs. 37 and 38 can be incorporated into a DRAM array
similarly to the construction of Figs. 21 and 22. Specifically, appropriate conductively-
doped diffusion regions can be formed proximate transistor gates comprised by conductive
gate material 144, and capacitor constructions and bitline constructions can be electrically

coupled with the source/drain regions.
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material 314, followed wth a wet nitride strip to renove material 314. The
wet nitride strip can selectively stop at the oxide materials 310 and 312.
[0084] Referring next to Figs. 37 and 38, a plurality of lines 370, 372, 374
and 376 are forned to extend across access device regions 320, 324, 326,
328, 330, 3BQ200836nd 336. The Iines conprise a condud®Citlis2(9a0e8295al 380

and an in 8 e
exanpl e, gdbg?ii E%‘? %gﬁngm Jﬁlgtﬁg? PP&e‘?’P Gsat's@%c rega;’l\ve(t’? @‘8} ?{ﬁ% ?Zr?h? Eﬁ
ascendi n@Srecifleallyj constectioh 800 cdn 48 gibjedRH,to pladarizajior3@Dr toiopnation, of futsi st
essenti al | Ptri

f or med byé% Qizl gﬂ gaﬁ%)g%éo:éll{cﬂ rﬁ)laﬁé |2at(t\18rq| erpnor¥8? %?er 1[OgQ§§L|3-E1§ndI éijaB'ldqgr 382
entlrerthesmsﬂﬁmmﬁwhgwemﬁns89@uﬂﬁa5890sm6m3§90uc#pwnoﬁomﬁemﬂdoﬁdb$¢quentIy
pat t er ni d : ned

phot or esﬂ g% %&E@Fsﬁédd%gt tpapla@aggﬂ&%agggg%% {reéﬁg? &QQAM 0? t é&%’rf romthe
phot or esi iﬁanatlmtph@X@nd@ﬂﬂrwghgnat%qpél‘r@ﬁ :aedjlheramietsma’r&n@l Ogulbgéqf[r@ﬂtdvyr renovi ng
the phot OsruS a?é 102[ HQ%% of B 0% Hb'é’@ﬂud?’i'o BEmé:ﬂoﬂ%f tk?éﬂiné@%ﬁ@c&éﬂy&ﬁn
|ncorporate Marray sim o the construction o :

and 22. P& \4@ é%ﬂ wmcgrpplratﬁsirmtataen@wmamy e 'Vanf@@pléﬂaﬂiofth%tsffimhsﬁeé‘gl ons can
be for med,BlOX ARER) the 2BORSLIRH BRigege.conpri sed by conductive gate materi al
144, and capaC|tor constructions and bitline constructions can be

el ectrically coupled with the source/drain regions. 16 WO 2006/ 104654

PCTI US20061008295 [0087] Figs. 39 and 40 illustrate an alternative aspect
relative to that of Figs. 37 and 38. Specifically, construction 300 can be
subj ected to planarization prior to formation of lines 370, 372, 374 and
376. Such planarization renoves |ayer 108 (Figs. 35 and 36), and forns the
shown pl anarized surface 390. Planarized surface 390 is shown on materi al
106, but it 1is to be understood that the planarization can al so extend
through material 106. If the planarization extends through material 106,
another dielectric material can be fornmed over substrate 102 in place of
the material 106 prior to formation of the |lines. The construction of Fig.
40 can be incorporated into a nenory array in a manner simlar to that

di scussed above regarding the construction of Fig. 39. 17 CLAI M5
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1. A nethod of form ng recessed access devices associated with a

sem conduct or construction, conprising: providing a sem conductor substrate;
form ng recessed access device trenches within the substrate; filling the
recessed access device trenches with a first electrically insulative
material; patterning the first electrically insulative material into a mask
defining a plurality of access device regions, the access device regions
bei ng i sl &hd$MSsurrounded by an isol ation region; the access device regions
conprising only portions of the recessed access device trenches; etching
into the substrate of said isolation region to recess the substrate of said

i sol ationiregi ANmetAYE" bNFofidg e66sssed ABBEIT aleviost sdosiareNdyig] egtrically
insulative material to cover the isolation region with the second

el ect ri caPeWIGORgUetar ForstruelipB ¢AMPrisiegiovi ng at | east the majority of the
first electric | Laf: 1 ri while leaving at |east the majority
lolg?:/ql rl}gf% %reﬁﬁééln% u’EFotr ub8trate

of the second yinsulatitve naterial; and after renoving at | east
the majority oformirg feicessedchensissideniceytranches adithirethersabetratl, formnming gate
mat eri al ¥vi,t hiH t he ggé(}i ons of the recessed_access d?vi ce trenches

conpr i sed"§P9tthe rece ReGpee deniseoienches with acfirabélentricallyi WsylaliWer ein t he
substr at epfpempyi ses nmonocrystalline silicon, and wherein the recessed
access device trenches extend into the nonocrystalline silicon of the
substrate. 3. palternightne tifst eledtmeallyvinsulaiive ttaderidlristo el mask idefining a

i nsul ative teri.al conpri.ses a.silicon-nitride-containi |l ayer qver a

11 con- APLERUG Y oReSR: MEvicE aigBionss e SoFRs® ievirsd "o ont i SRefE n he
removing atrrb@dfdd b?%mo‘lh't!oh}’ré@for{; hee ddcess dRVRE! FdgicHd ¥omPRsingt dre

materi al renoves both the silicon-nitride-containing |ayer and the

si | i con- dpestions of Hin icassRf aegass device trenches;

etching into the substrate of said isolation region to recess the substrate of
said isolation region;

covering the recessed substrate with a second electrically insulative
material to cover the isolation region with the second electrically insulative
material;

removing at least the majority of the first electrically insulative material
while leaving at least the majority of the second electrically insulative material;
and

after removing at least the majority of the first electrically insulative
material, forming gate material within the portions of the recessed access device
trenches comprised by the access device regions.

2. The method of claim 1 wherein the substrate comprises monocrystalline
silicon, and wherein the recessed access device trenches extend into the

monocrystalline silicon of the substrate.
3. The method of claim 1 wherein the first electrically insulative material

comprises a silicon-nitride-containing layer over a silicon-dioxide-containing

layer.
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5. The nmethod of claim 1l wherein the access device regions are substantially
elliptical; wherein the substantially elliptical access device regi ons have
primary longitudinal elliptical axes; wherein the recessed access device
trenches have primary |length axes; and wherein the primary | ongitudi nal
elliptical axes of the substantially elliptical access device regions are
substantially orthogonal to the primary |length axes of the recessed access
devi ce tréncheshe tetiibe afeldimd3 ofhareiai the remioying at telet Hec esjordpe\af dlee r egi ons

are substantial |y I'liptical; erein the suybstantially.elliptjcal access
devi ce regfsgnegeﬂé?/%ﬁ’pmsr‘?iﬂlve W@ﬁ%ﬁl Jﬁm?é(fasel?cﬂﬁp Cé\""%&%‘gf”%gﬁﬁ”}{”q he
recessed RyeEsAd dRVsiicor-dioRieesontaividg I@Fdrmary | ength axes; and wherein the
primary longitudinal elliptical axes of the substantially elliptical access

device regions are not substantially orthogonal to the primary | ength axes

of the regessedangaRs, BRNLRR 1iRIENTRe abced\GollEl Noflo! el Aldidhugfier ei n the

covering the recessed substrate wt rcally 1ns ve

mat eri al ebBipacalpowhereiiéte bybstaptiatiyngliptival aecessddeliec tegiord have psitaay i ve
material over the first electrically insulative material, and over the
Fecessed LHIRELelipital RS0 IBraR the Persedraccese IRkice MRECHR ek ond

el ectri capliphahp figtt la%Bs MBAS WrtreihGhe GSIY Sy L IBRgIRREMN CelBHtRGI BkEdlof ¥he
insulative material fromover the first eléctrically insulative naterial

whi | e | easubgjantiallysaliptival aceessr devite yegingsilase isubstantiallyi atthoganal tthidhe r ecessed

substrate of the isolati region. .8 The nmethod gf claim1l wherein the
form ng tRBmth %W&t %’qua&qpﬁé‘??ﬁfégq ac?%%rﬁ%"é% ﬁ%”ﬁhetse material within said
portions of the recessed access device trenches and over the second

electrically insulative material; and patterning the gate material to form
lines of fhe gabemaihed phelaim ddvheraindhe acreessdeveraions aervstantially pl e of

t he accesgdevic i : ; i ; : rising
form ng t%glgg(\élél’eﬁrq%fegr?i a Sgésgt[a)gtrl?lwh%'fl&?agg g%%soqé@?ﬂ%dér’l% hlgjélp?lcon ai ni ng
mat eri al , langdudinaukbipticed aoespwihgremtteeiratesseanacodssrdavice renplats dave ng

si nul t aneous| atterns the silicon, netal-containing .material, and
Tnsul at i vENEEBpIIghaes ANd WhSTe e T 189 Eidineh el ReeS 5AR i si ng
form ng sgusaghtHIp &listRA @BSess device regions are not substantially orthogonal to

the primary length axes of the recessed access device trenches.

7. The method of claim 1 wherein the covering the recessed substrate with a
second electrically insulative material is accomplished by:

forming the second electrically insulative material over the first electrically
insulative material and over the recessed substrate of the isolation region; and

planarizing the second electrically insulative material to remove the
second electrically insulative material from over the first electrically insulative
material while leaving the second electrically insulative material over the
recessed substrate of the isolation region.

8. The method of claim 1 wherein the forming the gate material includes:
forming the gate material within said portions of the recessed access

device trenches and over the second electrically insulative material; and
patterning the gate material to form lines of the gate material; individual

lines extending across multiple of the access device regions.
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associated wth gate material of the recessed device regions, the gate
material conprising gates which electrically interconnect pairs of
source/drain regions wth one another; at |east sone of the paired
source/drain regions conprising a bitline contact and a storage node
contact and being incorporated into DRAM devices. 11. A nethod of formng
recessed access devices associated with a sem conductor construction,
conprising: proke diethod of elaine @rfdrthéocorsprising firming thengatg raaterialsds pat t er ned
mask over the s bsfr,te, the first patterned mask having openi ngs extending
t her et hr oB[;ﬁ Haes R ﬁ@cmr@ﬁta'-&eaﬁ"a ¢ majerigly 8AE Hegulghve PgE@ESéﬂa'gﬁeléss

devi ces; _ghaHiiehAeSutaliin SimDigslsBAsheThe He SREAH] MBRalicBn Ay " ecessed

access device trenches ext ng 1nto the substrate; filling the recessed
access dewmaterialr antineylative lsappipgteatatialeri al ; forming a first electrically
insulative material over the first patterned mask and over the gate
material; patterning the first electrically insulative material into a mask

defining a0. pl Whélmétodf ofaciars 8 m@%drmim,fomhﬁ%mdmvir@@ohsgi ons
bei ng islands sur r_oundedng¥ an isolation region; the access device regions
conpri si ngsepfligted pth patesmateriahof e ercasged devics r@gianse the gateneaterial chi ng
into the Late o LN I 0.t of said
| sol ati on oD B0 phes APk SeLRbaR el Rect pARE BT S BT rEEbR ot veon
t he acceswittieoriecenathgi; atdeadiisoend efithengritdtes@ate/draih eegiahs wotipriginigh® access
device regions; 20 covering the recessed subsirate with a secon

hoctri caPIy% hatiAst AUE @ REIAST 4008 GRiAR ANt BeRg I B PAFIPAGRGNDRAM ¢ he
second el ggljebgal |y insulative material; renmoving the first electrically
insulative material; and after renoving the first electrically insulative
material, formng a plurality of conductive lines, individual conductive

lines ext (W.di N4 #54R34 8}“ ftoirrmn% 96EEE2d access devices associated with a

semiconductor construction, comprising:

providing a semiconductor substrate;

forming a first patterned mask over the substrate, the first patterned mask
having openings extending therethrough defining first locations for trenches of
recessed access devices;

etching the substrate through said first locations to form recessed access
device trenches extending into the substrate;

filling the recessed access device trenches with a gate material;

forming a first electrically insulative material over the first patterned mask
and over the gate material;

patterning the first electrically insulative material into a mask defining a
plurality of access device regions, the access device regions being islands
surrounded by an isolation region; the access device regions comprising only
portions of the recessed access device trenches;

etching into the substrate of said isolation region to recess the substrate of
said isolation region, the etching also removing the gate material from between
the access device regions while leaving the gate material within the access

device regions;
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device regions and electrically interconnecting gate material of the
multiple access device regions with one another. 12. The nethod of claim 1l
wherein the first patterned nask conprises a siliconnitride-containing

| ayer over a silicon-dioxide-containing |ayer. 13. The nethod of claim 11
wherein the filling the recessed access device trenches with gate materi al
conprises: formng the gate material to cover the first patterned mask and
to be within econeringetishascesaed substeatezwith aheeapande efegtrégallyl insolatiegove t he

vt or Rl O s TapiatdiT reB8h G e ERconiL o il WuiEe 1

claim 13 whgeddln the gate material conprises silicon and is

conducti vel y-doped prior, to the planparjzi n%. 15. The nmethod of claim 13
wherei n the gaf@neMp@khedirstelesiicalisinspiative mateidali and not conduct i vel y- doped

prior to the pLARaEhfdv th%QirsFa@cﬂﬁégpﬂselfaIti% Mdterda, 1’&4?!'?15r‘?‘g{Méq‘é)'id’rﬁlit@id'fSt
insul ative material conprises oxide and silicon nitride; rern-the

pl anari zi egndustive lmes| dndividualdcaendifciive linestexdending saoross multplei acespat t er ned
mask and the gate.rrateri nd wherein the formn trically

| he f.i |
moul ot vieHgs tegidhe; ghieleclitant ilefeahnerfing 12t Melerial af b piEie s f o m

t he oxi de gptedshevide @lgidrizswitipbhe @noffiet.eri al extendi ng across the first
patterned mask and the gate material; and formng the silicon nitride of the

first insulative material over the oxide of the first insulative materi al.

L7, The mabhodsal SLAR 46 IR S MEDBn AL £6e UKl RS cCampiiagsaSl | i con

nitride al Onhg rrst terned mas es condu doped

silicon alioognitride-amtainimgtiayeradver arsilicohafietide-cbatainingltayeonpri ses silicon
oxynitride over the first patterned mask and conprises silicon dioxide over
the gate material. 18. The nethod of claim 11l wherein: the substrate

COMpri ses {A0NOFHY ShalhokiNSs &lalnh CANwWhERSH ]hE MMIMG Bt RceBSed lakedsd 6@EEONS O
formthe recessed access device
trenches with gate material comprises:
forming the gate material to cover the first patterned mask and to be within
the trenches; and
planarizing the gate material to remove the gate material from over the
first patterned mask while leaving the gate material within the recessed access

device trenches.

14.  The method of claim 13 wherein the gate material comprises silicon and is

conductively-doped prior to the planarizing.

15.  The method of claim 13 wherein the gate material comprises silicon and is

not conductively-doped prior to the planarizing.

16. The method of claim 13 wherein the first insulative material comprises
oxide and silicon nitride; wherein the planarizing forms a planarized surface
extending across the first patterned mask and the gate material, and wherein the

forming the first electrically insulative material comprises:
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trenches etches into the nonocrystalline silicon to a first depth; and the
etching into the substrate of said isolation region etches into the
nonocrystalline of the substrate to a second depth that is at |east two-fold
greater than the first depth. 19. The nethod of claim 11 wherein the form ng
the second electrically insulative material conprises: formng the second

el ectrically ipgidlz#d W Fiz@d dupfag@Merfoiahki 68de ofltREtfirsCsliativesul ative
material and recessed substrate; and planarizing the second electrically

i nsul at | vé&atetiaexianding aeress the fist patterard maskand tbalgaje madenialt a8k mat eri al
fromover the f] ech Ll Y ' I i e d
electrically i f}dsrﬁﬁrig[ ﬁveeglﬁ{éérgﬂtg%(e tog?'l(':go@grt\{t U(Iaé{@gc@g{seg@l ogg'b{s'{ér 8?@80 t he

I sol at i on theefiisbimsuafive Tiedena@t hod of claim 11 further conprising renoving at

| east substantially all of the first electrically insulative material prior

to form ng the conductive lines. 22
17.  The method of claim 16 wherein the planarized surface comprises silicon

nitride along the first patterned mask and comprises conductively-doped silicon
along the gate material; and wherein the oxide comprises silicon oxynitride over

the first patterned mask and comprises silicon dioxide over the gate material.

18.  The method of claim 11 wherein:

the substrate comprises monocrystalline silicon;

the etching into the first locations to form the recessed access device
trenches etches into the monocrystalline silicon to a first depth; and

the etching into the substrate of said isolation region etches into the
monocrystalline of the substrate to a second depth that is at least two-fold
greater than the first depth.

19. The method of claim 11 wherein the forming the second electrically
insulative material comprises:

forming the second electrically insulative material to cover the first
electrically insulative material and recessed substrate; and

planarizing the second electrically insulative material to remove the
second electrically insulative material from over the first electrically insulative
while leaving the second electrically insulative material to cover the recessed
substrate of the isolation region.

20.  The method of claim 11 further comprising removing at least substantially

all of the first electrically insulative material prior to forming the conductive lines.
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