METHODS OF FORM NG RECESSED ACCESS DEVI CES TECHNI CAL
FI ELD [ 0001] This invention pertains to nethods of
woanmwingsshecessed access devi ces associ at ed w POT/US2006/008295
sem conduct or constructions. BACKGROUND CF THE
| NVENTI ON [ r.gdevice is
a device f%ﬁ?l Sl ngpso%ﬂ}gﬁcf%ﬂ gS% %(?éeégc%gﬁﬁgggs a pair
of source/drain regions with one anot her through a
channel controlled by the gate. Transi stor devices are
TECFEQ@KE@H@L@CU't devi ces of sem conductor constructions.
or I nstance transistor devices can be incorporated
[0007ht oT e weytiost Rarieingrte sHethasts|of éarimég rersseq aaprss, devices

assodERFE sérﬁl&%&ﬁﬁc@&%ﬁ&nﬁ'@ﬁw y (DRAM and static random
access nenory (SRAM. [0003] A continuing goal in

sem conductor fabrication is to increase a | evel of

BACNG\&@%@OP&HE@WM@N%CY ease the anount of

sem conductor real -estate consunmed by devi ces. ,
[0002k c r & &8MiTgNEURIOISTaNsisET deyign i sgMicedrmRiBEg Thgrieydich

mtercbﬁﬁ’&% 4 Baif Hf@flﬁé’e?dﬂlnf ebeHS i€ dne E%théﬂﬁ?&gﬁ% ch@ﬁnél I%@n’trolled
channel -T'ength of a transistor device is decreased

by thengitier GIRANS{SEBISIMIRBS BLERAMTON GlfcUl ﬁﬁv'P?fgoftS@namd%ﬁOf

constﬁJcﬁ&ﬁsr Oy fid PIM R afaWBRIbr SEUESEL AR lﬁodrﬁ&*a@&ﬁn@nné}ﬁ@@%ltr[l@tures
I des of the channel. These probl ens _are gener|

mclud*r& Eresampls. dNasme FINdoRLRRTERS Bemept ©RANE Steitfefandgm access
QSﬁﬂME that may have utility for overconing
ort-channel problens is to recess transistor devices

[OOOW t hit ﬁoat'rymﬁqaémé%cqwa@wf fRereRtion (Bl lpgRathe lavelyd

integrafiéh, 208 tRlsidchaReithe arla@wntweéﬁnn@mucﬁﬁeéa%@tat@a&swmed by
have rel ati vely long channels. A non-rec

deviogs aHeT SR o0 WV IGNSRGHHSIFFoRPGvEr, 1574 5 1 esseioities.

For indfcE ad the ShaWRI-dhgit & a thankRior 68WPE s dePedsed inerous problems
non-r ecessed devl‘?‘i‘?ﬁ’é’ E? 3 Referrln |n|t|all(g& i

occurg glterppting 1 SRR RRAILB oW RGeS BN TSoiPTe R prRgslng sides

of thet&\aﬁﬁﬂprfh§§e Qroﬁlélﬁ%tdr@tg@nér%allﬂ fé@er&ehthl I 6 tasahert-thaedd effects.
conpri se, stal |l 1 ne

r000f ghPS Sieisach fEF Re SENGRUBHEY prargHB g HRNE SRS BIokIa i t
recesk lﬁ*aﬁél@ibetlé\h(t&snmﬂf ink féabsﬁr‘aaé sthahie dedtbovonduhe bey al-estate
than tgﬁﬁgtw{%g?n ggr? tgzlic\ég igﬁttér have ?Qgtivef'yeigrl\gc grpéjnl“rlm%ys 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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to mean any construction conprising sem conductive

material, including, but not limted to, bulk
weenictionduct i ve materials such as a senm conducPCvYAIS2006/008295
waf er (either alone or inassenblies conprjsing other

asserlfesyGoRIPEsipg aHes ATt thesans Ghe seMicPadHeV e FaFrg! }ﬂyetss (either

alone(&it Bﬁen&th@@@orﬁ;ﬁrlelﬁg 8hs LiMalerias) Cﬂ@fetrﬁ"‘élﬂ)sﬁéféefefers to any
materials). The term substrate refers t

SUPPRTipg B {alHE: '§‘E'H@t€@ U not eitssdenige Semwﬁewwe ﬁfi%%@f%desoﬂbed
abové he sem conductive substrates descri bed above. [0006]
ransi stor device 14 is supported by the substrate,

[000’q‘rhe AigRgipier apviefold IsSuPRerteriiisths syhsteate ¢ Tap Hapwistpr dance

mclucﬁéé*bséaﬁélﬁ € spcddYrotn gul@étn%@é 2 ﬁy Bt mét%rlal' 1% irdflRes sidewall
ers 24 along sjdewalls of the ate

ac
spacq'erﬁ @H@tp@g ssdp gl ofhe g5t wltatea@rpatréé .saweefé'ﬁa"a) RS9I Iy
oppoehgeee@tﬁ thtsl 9a@2hRd irRNiek AGhHARS réyieN2N el R Mhedsbuded/drain
ween the source/drain regions. [0007] The gate 16
regiopmn conprise various el ectrically conductive

[OOO‘T_{J‘lt e‘l“lh@bfﬁe 16ahYdpase oL@ et Rlly ¥eHduete m{eﬂbl& mcludlng, for
nposi ti ons, and/ or conducti vel d%%gd si |

examg B%rtPé‘ls r%%ﬂaueetab%w@%tw@a KR ORBNR Bl ?@F”'%ﬂ” or other

COhdl@ltl@él?@b bEsdmitefdutor HBatead). OISR ariAY chtatra&anDnse any
teria or onbji nati on of materi a

smtaw natest maéleﬂ & giateer?é% ap¢ 31p||c§1|”¥)yv1|| qefnpé%gsqogﬁls%essentlally

of, orgohsigiah swlt;m@ﬂde Seewall kpsRase4 Satﬂéorﬁ@t’se@t‘yfwmt&tﬂe any
sujtable c osi t* ons or.. con%lwgatl B{dt'& 03| tions

. CompQitioRs i COFIPNALIQR P] CUBRpDe yRjpa C%'f‘p 459 Pnegyy both of
silicofhittideCkhdadiidos dloxien Shueed/dkain r§@bh§2¢) dmcmpm ondu@Rely-
ions with

compri se conduct.i ve
dopef| S RURI TR ETLeS Seie19 T2, RS o St aaviy-doped
reguonlmemfm hgmnglxdbe@u exghsions. Wrdrhindtargiat the- s@omeﬂjr@ntregtsmmcan
h t he source/drai qns ﬁ can conpri
compee AT kAT VS eoRe Goins of Bt R e At SR b EEn
compHe® e@wélymp@mgomahwzﬁeﬁdxﬁ@ opdiértiehiagdipd.y Clamed reaort 208 Sloped
en n unaer . sl.de e
with IO PO PRAH DA B TR RS SRk pigns 20
with dnetegotennaet suffiientsaurenepatsas throggi gus 180 wi th one
asses t

ot en suffi nt rent

oo " PR 815 & Lo it oG Bl S SR o R e B g2 4o @

transisemnizg enphm:tted rbySIu&smbfsaﬂaEE 3theairechsistdr rcampris¢ O gaté 36 extending
o]e} h ransi s es a

witicE4BRER S8, AP S AR o et BB ot P b 3t QfBleT:
sourcnsmrmn |reg|or&840beuhmﬁm $umetrgtatpeo>andtetthe gstebsind atceannel region 42
extending around 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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source/drain regions 40 within the substrate proxi mate
the gate, and a channel region 42 extendi ng around a
woawsrest portion of the gate and i nt er connecPCHESkine/008295
source/drain regions 40 with one another. Although not
16, diglhdtin matdrgbidibnd spue/Erin eagidne 20rad i dd Aﬂﬁ%ﬁlﬂ?fﬁﬁ@"éé(@'@ge
| 4
implart3aR o] r&ﬂ?é&r,&;ﬂ@c%&ﬁ%@bﬁ% 1SR gfeat?éms@%hébe implant
Providede\hfétrtneg@nrﬁatOéFigaﬂ 38, gate 36 and source/drain
[001 (%]egl A8 H‘ﬁergé o%ﬁ@twfé@ﬂmé &%ﬁiévﬁ@ coﬂ?t?&rtlbﬁbfsﬁb% Ftﬂé’cﬁ/% to the
ove regar substrate 12,
non-rafice$estdeviae qpasisudtiah OfLEIQafhdS hetiheshannsgl fﬁ@@‘gﬁ‘%ﬁfsthi@i%ﬁe of

Fi2 Byl 5y LRSS YO0\ BB e prin o

the gateh Bés Boticaroledugesharpthamneheftegisdedthaittansigtor gyiem3£of big. 2
relahvg t(gtheldevgc%q]zloclf Fﬁq di fference between the recessed
ce construction of Fig. 2 relative to the
[001 ﬂon Alborgls extedead we@w@tmﬁdﬁve rdwdntEyep, relptiyeta ny recpesed
I R R e G
effectartb@m@r@var&vé@s@tderp@ eo¢@Mmiespd tmlérg@ai‘@é‘es‘ gbricgtiem otrgressed
acces %@Ul?gﬁﬁhﬁﬁ %r&f&%drggsfe@(ﬁt recds3bd taB@es% ro%@l%é§ hidNto BR¥bHE
relative to devi ce 14 of g 1.
comn{e@@eﬂmfemﬁlblﬁoAg@pr@é@ws& @djeé(f@@%d%@{ﬂpd”@g\' rﬁat@é ology for large-
scale ?#Wl@ﬁﬁ cfe%gécﬁ h¥&sh Qeﬁeé’s r@ﬁ@§%ﬁféaﬁ’cﬁqvﬂop%%eé§bdteﬁk€§s devices
e pac I ng density that can be achieved
is in rearooIdiagYS Iwoeh as Hame@imng. AN arreler Acear@inglyri Werdd be further
desirdMioR H%fﬂé)d@f&)@%@ ReEi8skd for ha@{;&@cé&?&bﬂcét@lﬂrdf ¢tk 8y &dcess devices
recesse ess devices which are to be addressed if
were pidieside i pbdetionPé ey 8f'8Y¢0 become comercial ly
feasi ble. Accordingly, it is desired to devel op new

nmet hodol o&y for |argescale fabrication of recessed
SUMMRABYE LR Gl IN¥ENTEN application for recessed access

[0018EVi B&PelaZpbd, tﬁSWeMtléH inBli8es & Wedihdbof fif)@r!“ n P@%@B&‘»e@t access
M arrays. Accord i ngly, |t woul d be f

devicgfesht ﬁﬁ'lﬁlcénqjlfd‘?fe‘i“ﬁ%%? dﬁgﬁ) re¥idgey Bressegd Pa?esrs é’regj'ee Yegghes are

formeﬁa/mh'i CREIsOBstRite." R AF DL thcA 68588 ABYISE R VOB ﬁr@n@ﬂlﬁd dré abljagent
o fabrication of rrermr rra

one aPN@E‘I\H’ﬂ@G“P@UfQP"H‘%“’% ﬁé %@E%‘ s {%@prbwﬂf% F?qeﬁ%‘?%‘?fﬁss

devic@trBRéHRd selirdenivaih rﬁélglbt%&‘é&@ﬁn@ﬁ&@ﬁ&af&%b@@ﬁduoﬁve gate material.
seni conduct or subst rate i s aﬂ ovid ecessed

The cQBHGES G EEHES &0 PUREER eI To EHENSUDSE AdPRCAT Pai of
recesBéd Accebs HBRCELEESHRAINACCEASoideNdseed hE®NE haasiatos). After the
reoesggéi 2&%@& 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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one another. Electrically conductive gate material is
formed within the recessed access device trenches.
weeawetiedadn ai n regi ons are fornmed proximate t hePCT/US2006/008295

; conductive gate material._The conductive gate materi al
trenchgriaredoinas) Wi Hervgriitie. Theeeapsped apapsafAces enahes are filled

with epﬁﬂsf el@&rlﬁﬁfgqmlvém&%l dens fes eI@%ﬂ%&llyﬂhﬁﬁ‘éﬁv& maemid
recessed access transistors). After the recessed

patteﬁ‘t?é‘@@ adBasiceeliningfople@liy b apersasievige regions: Hihe access device

regiof$ Rt iEIBhGs s@Fbunded By Is@[étlé@@ég%hst MeRANcESs dERE lons comprise
bet ween the adj acent recessed access devi ces.

only pagtipns: of e I"S@@ﬁ%ﬁ@' JoPEFCIPVIcs tanches Wie sHisiraietis p@aeqi yithin the

isolatioRS4iBhd %@re@@ésethb alibdtrutd Ot ?soﬁeﬁ%ﬂ ¢B56hd. SeAbb&Red substrate is
region. [0013] In one aspect, the invention includes

covergfl §tithet sqpenA & Cchaﬁ‘yo'F‘ﬁh'W@/erF@%té@%'é@l cael dagisglatiprregions, At least

a maj%ﬂf{/‘ Sonsinet éléctﬁé’i!l?ﬁﬁsldjfatnk/@ Fha‘ténal? I'sq\éh%@gd wﬁﬂ@leéﬁﬁ@ 86184st a
access devicetrenches are forned wthin the subStrate.

majorith &f thecsessrdiclzeitiealy iprlatve Mateiih egbsgasiently. pate nteralds

formdd WitHin #leqsdriidrzalt ke lebsddealdotsssMivRE! tRInchdd @ rprfs8d by the access
electrically insulative material is patterned into a

devicggRWORfef i ning a plurality of access device regions.

[00140€ BLERSSsRBY HHEENTRHbA HEIRES yEBARME nSethéPHITEREInPYecessed
i sol ati on regi ons. The access devi ce reglons conpri se,

acoessI8yiGesy £ SHACHIUEIRE Syhstiatas groyidask anda Uit BatieBHE Fgsk is

formeth&yes tHesdubatrgtel Thetkied ettt riask Res opShiRdd Seridhdy meﬁethrough
ss the sub tra}'e of the isolation re%| ons

def'”'P@é'é%@&“@l?d@f frefches of gGeto8 FoRpsTieyicss c dha Substrate 5 etched n
the firgt REAtIdneab kot rassdsali iaveesamicOick alen&ﬁbsc@&@rdurtdwﬁto the substrate

i solation regions. At |ea ority of the f
The rifRRser PRcReEy Y e Feaeesiadlesh il & Sete eyl Aibt esdtrcally
msuldtﬁé\ﬁhdi@rlaflﬁs foRAsd overiild MEi ;Be}{teﬂfetcf rhasrsmom;r ?J@a&é he@driay. The
en mat er |

tive naterjal Subse [
firt ofuTitall RCIRIE TRISABL? PHGBOR G fasd dlelafig s puisdlty b access
devicd eydicies. tTI?JS&‘OdlEi& GONRY fegfls Bk tRAJAEGRAMILE bl fdlation éegions.
re ons n one spect, t I nventjon I n uaes
The 4 gEA IR IgRuIORas FOBP T T Ry €dbe et St GoitEatenches.
The sfibsiedte ¢ostdhed BIresed3she alistiat ¢irsaid idedioradioas f Thétecessed

substfte BTG Riong sl st Rt HERT RE BT el

insuladieéi |mmte§1@al fd rreﬁtovb@caummaerﬁtm apliealth eScapiductiRediasedre formed.
naAERAEY: Bt PR ubtlife steStaitiis vtk d Sorioaly

intercenb@n dategnaiestial df ttee mulipleraatess dévizerregiess eith ase escther.
device trenches are filled with a gate material. A
first electrically insulative material is forned over

BRIEF MESCRISTIQEQFETHEDRMENGHD over the gate material .

[001%{1e Preferred embodiments of the invention are described below with reference to

the following accompanying drawings.



first electrically insulative materialjs patterned
into a mask defining a plurality of access device
woegisins:s4 The access device regions are i sl andBCT/US2006/008295
surrounded by isolation regions. The access device
[0016kgi Das! isonpirgeeaHicycrasTseingal yfevt o $RBIEREHFI Vs
| ; i te is etched to recess the
fragmgﬁ%gqs?g{hé&g%h gg?r}j{l;lgﬁ%ﬁgfﬁvi}ér egi ons. The recessed
[001ELibsFigad is 4 diagguunalty, Woshsectiopaloiry @ asqricergyder wafer
L ASHl &t i j 1% el ectrically insulative
fragmﬁgﬁggsﬁ{ﬁh}@g@t&%@/@é ?@%@2‘?032%%"%, a plurality of )
[0018bndEigsi Yand 4 Aessa diegranypatisdop Vigwianddlirgra®Biade siqsyectional
side \}i%vpgfsa Eé%f%pgdtﬂ:%r%emélg%e‘?& RudtrhEP s A5NlisMahesloedsimdage of
el'ectrically interconnect gate material of the i
an examptainpaepest efdbe PrroeNciBVaNEigN o hBe AosPrsedionH fithéris algRy e line
a4 O,[}ﬁ-ngl PTI ON OF THE DRAW NGS [ 0015] Preferred
enbodi ments of the invention are described bel ow with
[0018Ef eFigacandb illstratg thelirdiperie elotipadantyt respectively, ata
i -SUBRE a Y s8-section of Fig. 6 is alon
proceg%,@@"g{égjgcs{u |Bonal n{\jﬂiogr\}\?tcj?ff F?s%r%%%n?%t%i)dr v?/g?er fraggrrent o
the ling 6-69f Fist Bng a prior art transistor device. [0017]
[002b] 9: Fiés.‘ B afd JHRGHRACHRY fragmEROSEFigE H ArRNAlredRW N, oRa
sem conductor wafer fradgnment illustrating another _
procegping stagetsubsemientioghat p|osed apd B T8 crasgsectpneidiar &JF glong
the life Slg@@FRyTPRLI C top view and di agranmmatic
cross-sectional side view of a sem conductor maf?r
[0021} aghigRt9 AN 19 Hikairale the fragmands Phfig s 2erb CeRerhiE s fhge
procebing R aBLeLnpRRR&of Figst NEndB e TABErds8eBlidrosT.Fid.N® is along
croSs-section of Fig. 4 is along the line 4-4 of Fig.
the lir 19-30 PbigFPgs. 5 and 6 illustrate the fragnents of

[0025} 9SFigd. PNghdH 2 NBSRAE teRlgynendd ofFigy. BLRSISH, REPSLAGS), at a
subsequent to that of Fi

s. 3 and The cross- ti,an
roceR NG RSB UPESEHaB T FIiRed B0 Bt The §10% SerBOA - 1215
a|ong§'hg§ﬂe YQQQQDfslig_hh_ustrate the fragnents of Figs. 3 and

respectively, at a processing stage subsequent to
10028t Figb- 14 820 14 Iuslepte oM e I PiesH ol oFeG Vel b2
procedbiPg Stddessubb&fucht © taht IfiFgs. 71 ald 21T hdtigss-sectmncdf HY. 14 is
illustrate the fragnments of Figs. 3 and 4,
aiongrtaéﬁa%ﬂﬂ-\)éﬁ‘}ﬁgaﬂfﬁa processi ng stage subsequent to that
[oozaf FFgs. 15 aaddls usifde ter fegsnsessfi Rigs. fandi 4 resh@cingly, at a
al o

prooessing%tage 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.



the line 10-10 of Fig. 9. [0022] Figs. 11 and 12
illustrate the fragnents of Figs. 3 and 4,
woes(aotdsvel y, at a processing stage subsequenPCrwstivans29s
of Figs. 9 and 10. The cross-section of Fig. 12 is
[002§] on[jlgﬁh‘e‘? anch20 Hlostiate therfragnaents af Figsp @28 4F|r@'§390t1"§|yaﬁba
procejsémg tsﬁ?é&qutehtetoftﬁﬁgﬂ ®YsS 1PEndrh S The cr@B8l séestion of qu1 20 is
respective a processing stage subsequent to t
alongghe Figy80- ZQPfE@d132 The cross-section of Fig. 14 is
on
[002?!5 Fllggts?r éﬁd;@zt ﬂife}stgeftg g{nee fﬁe%ggnen@of Fh%@%ﬁénda OSspetved gt a
proceseivg stadeiebgequent i@ thatod Eigsi hgasd ageT% B@éaﬁ@ﬁtont% Fidhgg is
4. The cross- sectlon of Fig. 16 is
a'ong% M§% ?’fﬁ %Jé 16 of Fig. 0023J Figs. 17 and
[00283 |Figaszamcé24 n@ad@gmﬁﬂ@cdpp Fieysndgliagiammatic cross-sectional
side \7|§v§ %?Qtsél)ﬁ%loxduﬁgr \afBf ﬁéfgj?ﬁéhgﬁoﬁﬁ 08 prM g}‘ﬁ%%eés%gt fdde of an
. The cross-section of gr
exemglasn gSFtelﬁ?éOfI 3 sreong -eIfE)OémeFlt gf the presgobigyertiogs Thegreggepeoiion of
Fig. 24 .g%hp%@nﬁe@ b5 BpEgnds of Figs. 3 and 4,

respecti vel a proceSS| ng st age subsequent to that
[0028] FF@§ 251¢ncaa@lllmstra’r¢mef@%§%ﬂ%@ %ﬁ?:@md%‘lgrew@cfl\@'vf ata

proc&%ﬂﬁ Q;tatgléesubéélﬁjegpfoztﬁa@f dtsg 23 48d 2k O9Rd Lrdst G8ctichallvign @t Fig. 26

| ustrate fragnments of Figs. 3 and 4,
is a|0ﬂ@éfﬁ%|§telaf5eﬁr’§/0f %IQ ?a5 processi ng stage subsequent to that

[003@? Fg@% Zﬂg?cﬁgéi lzngg)téeggg'r‘?e ﬁég?ﬁéﬁéﬁ@ﬂfléfé) »3Qndfiag res%@otlv%ly, ata

Fi nd
procesangRags Yhagfuerhia that Qf&gﬂw?\‘éﬂﬁ%ﬁa Eh%@?oéﬁ:%%?tioé] of Fig. 28 s

alongot'h@%ﬁe §g@@|o@p@ o8i de Vi ew of a sem conductor wafer
shown at a prelimnary Tprocessl n

tooe»akemﬁugéir%9 a@qa%%t"uatfatst@eefé%er& Lo enEnaRs arerReuatt a

rocés@?'h RtdRBubIERIch RBat®FHid0n7 ahd BBIThd 4rdss- s@bﬁbﬁg)f 30 is
P @ 4?@24 o&ﬁjl . 23. [09029] Figs. 25 and 26 e

alongthug@ P of RiY- Pagnment s of Figs. 23 and 24,

[oosl2$s Perks! 3ehivd 3@t||u§tra&é@|¢eeﬁ§grﬁm§bmgs QQ%G%FﬁspbalvbNaﬁt a
The Ccross-s vi ew of

prOC%mes%gacaeowgS%%@nF foribaig Figs- 6P 2 50 3 eC{O@é@éft'%ﬁ&gg 371
alongthé |.R§3213I2Lb$1:rgat3e the fragnents of Figs. 23 and 24,

[0033?Sp%gs 33 ar¥d 32 lllustrate 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.



processi ng stage subsequent to that of Figs. 25 and
26. The cross-section of Fig. 28 is along the |ine
waaemaoeds4Fi g. 27. [0031] Figs. 29 and 30 il | ustrasen06/008295

the fragnents of Fi 23 and 24, respectively, at a
[0036} ocigs: st Hbusibe bipiesmanes efifies. 5P APAd, reshedial, ata
RCbItRR RFids STR¢ id9skB&idni AFi
proce%@ggﬂ%fe“s[@i?eﬁu% [ 0032] il géaﬁ@sg gﬁ% 32 illust ratge w0
alongtthe ling Agre E©039F|gs 23 and 24, respectively, at a
processi ng stage subsequent to that of Figs. 29 and
30. The cross-section of Fig. 32 is along the |ine

DETARERDESCRIPFION OF THoFRHF EMBQPIWMENTS | | ustrate

[0039{' ThEFEMR n‘?éluc!:és%rloag’ n@e’ﬂ%dg %r f&‘?r?nﬁ’@ Féc'e%‘éob’acc@&s @evuces
ocessing stage subsequent to that of Figs

assocaatedmé semiposdudet sanstragtiopsgln le}téaraﬂS@P@S:tsr‘iré‘CMr?feafe formed

Wh:cf?ﬁor&é‘in QcI-Cegé&i a %SS &8@8&] aer %llov@ﬁe%ﬂsg’lgtléﬂ rle'éﬁatn%% @Ieotrlcally

ragments o 4, respectively,
separ@ﬁ@@@@@arﬁ gevieasy éc&w&mﬁw éﬁQeSﬁ@d agpg6s geVies gate t@goﬁﬁﬁﬁnd
shalI&/&treﬁaﬁ?&éﬂﬁﬁregﬁﬁtﬂeﬁehéﬁ] ar%'f&brlcgf%(?j' $n %rgfé%t {h&idr bA®rocesses

8 illustrate
which ﬂ@gnfshgl@wet,ﬁ@rg;hd:folepch@eg@g trgﬁ@heg@nor ’@Sfﬁggqqqrpéqf jecegpechaccess
devicB bg%ﬁ?ﬁ@dcﬂls HoRReneHbeLaURB hrdsent iRAdntioh fcﬁhg@oe%%d%aess device
. The cross-section of Fig. 38 is along the
gate Bgnchgs fioHpdormIyg fwsmtrqnp@sso'aygn éﬁ&bomfﬁeﬁqhﬁﬁsf\F'é?L@htth%
recedsb@PEI HeOte Gh@SrenéBefAR Bined RRP ﬁﬁﬂ'nle\éﬂlaﬁ’ow fbnch |solatlon
processi ng stage subsequent to that of Figs. 37 and

regioggengiips, gl sratelid caipRe éqrrrrﬁidgvﬂhmhﬁ ée%ﬂsaé?fba@q%és dpyee gate
trench&s dithePbridr8: or3Pter, REibFBr AESERIJRTI-&MnGhoididn reglon trenches.
PREFERR—D EMBODI MENTS [ 0037] The inventjon i ncl
[00384r | GueMARERSRECESF tedP YN PE SSEP i EdeTgaes Peégs 3-40,

with B8S. @Q@F@fh.mg b S8t 6PPEURIAT adpRBI RSl OMtfon, A Figs. 23-40
particul ar as ects structures are formed which

pertawmqta.ewqc@%@@éa imlepbagPeghi the bvaMiPNshal | ow t rench

[0039§ 0l &etePing iRtk th@s 8l fet4, lacahlidonaesar @retragjorcutis illustrated
devi ces. Accor recessed access devi

ata th?‘éﬂ'EWé@r%ﬁ?aS@ﬂé qggaw et PTRBI BT PP Gf fh‘? ﬁqﬁ%ﬂﬁﬁ fgntion.

Cons&ﬁ@tlcfnaml)l daifides 4 Busaris a2 Wh@h Dém abr @(afmm)é Q@ﬁ@ﬁ@é consist
|chformsha%lowtrenh|§ b@ ggC |on

esseraﬁllbpf 6 CPNsistRE NeRCYY SRR silean round 8w1t}s1 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.



device gate trenches, some nethods of the present
i nvention formrecessed access device gate trenches
wonRMmriota4f orm ng shall ow trench isol ati on r egPomUS2006/008295

trenches. Althouag t he recessed access_ device a%e ,
[0041} enhrepatiareed BRdketObhaOrPaNENaSHE A theretheghion, with such

opemb\?@ﬁé‘ﬁdl Igﬁﬁgdng RorltFePBREESH reStlsBd BBEE I dRlicEaNTRElobATone &f

recessed access device gate trenche ei t her
openipgs 10 €@ borefarectio, astlisstierations trthe RiscesriN Ba FWeh

[0042E°' alihrd 760 @%téﬂe@@%@%h tﬂe%&%oﬁéﬁ%&fﬂfem tﬁsmtmm& form

e Invention are descri reference to

recesgedaccass CRVIFe ggncf@s@zte@émantﬁw@stf%e 402 quafmg‘?ﬁﬁ% such
trencl?ecsqﬁﬁtex%‘;\dI]rHS gﬁd?\\ﬁ@r@lg’ﬂaﬁiﬂe sﬁﬁ&% 5i bestrgi% 149, MREkRhEHd3Gré 8hown

ment aspect of the invention.
havingéptiemipegpheriesi 14l Wdtacﬂemﬂgsp ftpra Al URPETNOSERHIESH @D%&Q?Fate 102

to theTUMBH & #hgﬁeé%dhsdé ot & k& bx@inpfe, RO/ AJBUDOA to about

rocessi stage of the first embodi nent aspect of the
2000pr esent |nvent|on Construction 100 conprises a

[004§ S| @lefnpldde a@&&@oﬁﬁé‘mv@ﬁﬁorﬁmb@tra@qm@aﬁ %ompnse
nsi st essentially , or consist of m)nocr%st allin

monogmste&lmqa gilicghtrying Qg@lr%@{m%gbl@g}@thrﬁrql 8(5’[5%3@?3'”9 stage
of Figs094Q4 4A TFP]@tléﬁarr RBE cHRBK fokRdiby Jx@'z"f%ﬂarﬁ)u@derhbﬁ surface of the

substrate. The shown patterned nas es a ?
monqcagﬁ@*"nf(ﬁd'céﬁﬁ?)’qu@lth%'aY%T%q t@ﬁ@ﬁaste%%@ﬂfﬁ“apfw8?n8'%e0 silicon

dioxifPBRH 3 hAR PfhickhbéLoMroth axdudgpAas db@UtS@OﬁmCThb ajtede dA8108 can
ri sing, consisting essenti al

comrgs BN o SO RS B oA s i sl e o

thickridag &h@ma%atéwpntotabomsomdl ng a photolit hogr aphical l'y
pat t er ned phot or esi st no

104
10048} a7 77 REPos AL SN RGATER ATHOIBH TSR SerdO oan be
shrurlkBdigY & m/eﬂst@f) reeks. 18ist, tAB %a&ume@w nbk vs étammbmgnt ine shown

phot oresi st. | 0041 The attern sk 104
openigp 140t @Hmwenwehé %%gﬁrswf?{"gﬁawp%?ﬁ@ oP! eop%n'ngs
110 ”TbNHIRG al MBh infige BYsr dxt@famgesaomg‘ theeeRSGes aad GRisis the

evi ces. The | ocations of fer

openings Ntk §ubseayenn SR ALING FUER Eﬂya{ E%f&%#fé}ﬂ'(’ﬁﬁ%ﬁ)“egr ‘Eﬁ?@“

spacér@04RE opuhinys adrethbA Beiextedtic Bo bilvstrag GMtefr fargiing such

l o
MO S NN TN T T
formdtafith phibtalitheFaeat ﬁ;ocssmﬂig trenches wl|l ext end into

o0} Bt o o S B Bl 48Ry AR AP e
112 is Brmkt @vbmumﬁateﬁrmﬁndwmfm@mbs g m@sﬂ'hatageﬂ[)@ 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 monocrystaliine 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. It is to be understood that the

8



to the bottom peri pheries. Such depth can be, for
exanpl e, from about 1COgA to about 2000A. [0043] In

weoexerplbaisy aspects of the invention, the subst Parmsmafoosz%
can conprise nonocrystalline S|I|con havi ng

compc&rt[d)hs of layeve! 111 2iamg| 14 Atosovidedrherein ate @X@éﬂm@%@ég@bﬁborﬁ agethat
the Iaygrsr %arggomda%ls%%‘?]g%wtgﬁ]? c&rﬂéfc?sr tiohQ0 L?ﬁ-ﬂﬁ Beo HAG TRA cBY together be

¥'ace o e nmonocrystal l'i ne
referresl tb|asca1n‘|rstonsﬁubattwetrh@eﬂlaipéwldﬁdw fibtrenahes dfl Oe bR HENEESy 10 are

showr| Hid&%ﬁ lgn% 13\4/ erIf-‘|g ﬁ&’iga&%'tl%l'og |on§%@|tﬁe°(ré?ﬁ}4§s Beneath

ronra out out 100A. The nitride
insulathaomai@8aictad. conpri se a thi ckness of from about 200A to

bo
[004ﬂ e&%ggg hg%&%\ﬁ%sp %@{:lJ b ¥ %%I'ﬂﬁg?y 'c%ﬁ% B%%ﬁg&igiﬁgﬁl}egfst 116
is pl‘O\(l(liE]i owhthwnipyer ddi tTheahoidiesish defbresar patiesn whish ||snt§>3be1t1@sferred

into th%,glgsé msu?e{?i(/g %t%jl Qorﬂpﬁ V&Iﬁ%&@ 1 ﬁ’? 96&S 54 §U5§équeﬁﬂ/e such pattern

ayer rmthe shown openi ngs
is tran%@@redmlaseq;u‘émaryi 11r4|w|ih| aeuitgplaciehs which ga@tﬁf@da@r%ﬂ,bz and 114

into a megEV\@Ha ?na%& dofied lemém/ﬁf é&s@ﬂe&ﬁ@%&bﬁ&fﬁ) $2i 112QMnd 126.

ayer ex the sidewal s and wthin
The atdess opené r@qnamfa |3§@t¢§§qu@uﬁde§i bylﬁljmj lg@p’qlq\ygreglg)eﬁspagf b access

device Pegﬂ)%%slgbr £ q gtaﬁgﬁ 58 c&rﬂpﬁ‘ rcml)} DRiGRAGARS reckbged aocess

I Ngs can e exten I'nto substrate 102_afte
devicd toermhﬁg 140 mt@pé@@ersmrt@tby iorfa@d filge topEANHSS ohElE- 42nd 8) 8), with

remalﬁlqgﬁabﬁ{opg 5# ﬁw'e‘%@ncgé%\ﬁlﬂmﬁ ReRtbM R esEi on

ormed w otomhog ic proc essmg ,
[0048]004B]e ﬁ@M@raqoﬁgs drvige regiors 20, 18 ,awgl e pghstantially

elhptlc(aFanﬁe v%wa&q:l Ho. "ﬁwers‘?ﬁ?t‘é%llﬁﬁm fcdl ati(%sslﬂa\?qoé sedi (Qfslﬁa@e
strat 102 and within ?renches 110. The ‘sy?‘?a
xis

pnmany_ﬂgn@@dmaf @hptmhwsewmtwqr@gary@@ﬁgr\é {Oﬂg%@i&ﬂl @Qp
being, %‘mwﬂ Ea_sl %g I?¢1§Iss1t Q/fnth% lle'gfbﬁr’i o8 @44 Heed ltl’ﬁhtfﬁl’qé?iﬂerﬁ}ﬁ@@ﬁﬂ 8 can be

can formed by thermal |y oxidizi
oon&@e@@@@bfﬂmﬁ@rpr@w? lepathgeq eNBnRY ey ??Pﬁlt‘l‘?'h‘@_“%tggs"t”waﬁ”b
exemél%ﬁf leﬁ%ﬁ‘éﬁﬂs R LilldiRe RN &@ FA08- Flg? Qaﬂﬂ b a;ﬁ)hbﬁmnllustrated

rosing, consisting essent

in Figc@rise stimagy ienalkinLeliptepkaisg i s C?‘Hﬁﬁé%la‘b‘&?éP alxﬁ Jép> and
accorﬂ!ﬂﬂag id F\ot's%bgt‘én@ﬁl Wgééﬁpwhé PafafynesgrRAsi 2BoMSs af be
12 and provi ded herein are exe

UnersRBOREENGh el APV RO 919 EPESTER PR BB TeD A Sxamele.
an aséééttd%%rﬁ)egmq%féré&réﬁo Flgayer sndld2bave) ﬂ:xMhtcrafmetmgetrher

e referred to as a first insulativ k q
longitpgingl; glijptieg] @xisii an preessHgyice F%Qﬁ%@sgugi‘é”% 4 o ogonaY 0 %e
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 portions of trenches 110 between recessed
access device regions 120, 122, 124 and 126.

[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

9



shown in dashed-line viewin Fig. 7 to indicate the
| ocati ons of the trenches beneath insulative nateri al
wabdoo/1p0B47] Referring next to Figs. 9 and 10, PCT/US2006/008295
hotollthographlcally patterned photoresist 116 is
recesﬁﬁéw ddayethaneathna loqngptsnost level ofiecqshed 8eeesE Sevigetrepdissd 10

such I%&H@psm PhisCh daSt A5bUR Evd-fRN§eatdr fhni the eeg)theof bﬂﬁg 4. Depth “E”
insulative material conprising |ayers 112

can ogiBsRAyeA © deptsefchsislew dieRch isoatiam egaiqy apd trbp%(gké&r@sr)ects can

befrérﬂr%béuﬂ%oémo\é/b&h FoBAI t abl e etch whi ch patterns
| ayers 112 114 into a he mask defines a

[0053] ur Awptof tf@rtr%f@b@%é1 Qj@vaI@d Qr%ﬂgji lam@onf@@redﬂgéve apfagepiig one
anotr%ezaand-ﬁhé iR FedlGY i @@Cérﬁgé %%lo%rr&i foHABAReSHEBEN g@fﬂw

an 1sol ation regi on . he access devi ce regm
adJaofzbtrermgs ngnaﬁacel%e@bwﬁrad@@eawrwﬁaﬁ? PRHRR adenehiabeled 131,

and th& %ﬁ’r%? @&1{1 B&‘a‘%%%oﬁj Fé‘t’)bﬁe@ 1t35eé}ﬁf‘§1%h]h%gcﬁ&aéanr@éjocpﬁ%@red to be on
I nit or med , the trenches of Figs and

opPOgNg sﬁeﬁ |q>¥a grep Hp fﬁb’ﬁ@cﬂ rlyenn tﬁ%'”t'?‘éﬁ!ﬂﬁ‘é?@ﬁéﬂﬁ@ In the

showW' i drBiRsihg @F el ﬁPé‘sern@ giv@ﬂnol]:g 91e a[o%‘éﬁ] retB&cRMBs AR renches
devi ce regions nd 126 are substantially

131 aad §3s5thava eﬁm]fqu@dw'ewo(iPmt@n Oétheﬂ?@Pérﬁsgfe afivesn tRem.

(0052 | i Rttty RGE ESBigdeM &R f@%h%ﬁeé’kﬁw% Qflgémlﬁ)’and 12) is removed,
| ongi tudinal elliptical axes, an

and Sbllbﬁ?P&W“Y BAglectiign dnsuéwvemteaqﬂ 1§§|'%“°H@?%§V%fHBWC§§SQQn

subs@é‘tb%f ﬂs%ihn@h tdYjidh T®YaeWeh 28 ovéltlaj/ér 1Rt the dtRbsd B&vice regions
hes 110 can be consjdered to conprise pri

120, [ Ghgen ARAdL0e NBABTTS CEVBRGGPE 120, SABL 1R A 1R i shown i

dash@éf—ﬁrﬁ@{né\VVYn FRNGS ko myicateltfd RBaliddsUF L RYioS, AR itBX teshel 23
in Fi I'n the g@ﬁllcatlon illustrated

U”defﬁﬁ%o%tg%fﬂ? yeQ!"B??gffr? P 'r@uﬁ“b? F@%ﬁ”aé%?%a"lt&& Pr %C%E%'Pﬂ glgge of
Fig. ™l ati ve to axis 123, and accordingly is not
o0sB T oL AR S S P
compo@mené | mrpaatli@wra@gmd m&‘gal 339@@1&1 Sor('éd@@hd &sa sb@tllied shallow
a ct escCr)] pe Wt r n

trench S 11 S0P BII SO e AN g RNRs ] s Fignd Sibstrate
102, aItHnn Bﬂlb@ﬁhliﬁr[ﬁ{élllﬁeloflﬁqveamé?éllit@ﬁﬁ‘dldi&iéh aed aergcwamcm dioxide fill within

i1 a orthogon 10 e rli FTB.
the 501y 08 Bk RIS BeUA R Ralerie ek ian Pl corh B SR flafe, wit

the bti@ sficers dloilﬁe@ﬂmelﬁatetlh&)emk&bﬁﬁéﬁ f@émlsabd;tﬁte 002 begitiansilicon
S I e ess

i oo B Tien el Tte’ htsedR efabi BinaRo o matera 195
can, @@onmaspegﬂspb@akﬁﬂ ontd@ecttiz4 and 126.

[0054] Inthe 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

10



[ 0050] After the etch, the recessed substrate of
isolation region 130 is at a depth "E' beneath an
woppsrest surface of substrate 102. | n parti cRC@US2006/008295
aspects, the substrate can berecessed to a |evel
the layrsriddt anditol foume 8 PIHStizackyriter sbrfaaec B sxtprigeasosgdvaigaal 136
{
and layéﬁvfﬁegheé@g%at?‘rg‘ré%rﬁ %ﬂ% C#?\d 15 caﬁbe%nb@@l% t@lP@fHBve insulative
materfe'1 3¢ fnmover eygiotid, Wb"%ﬂeéé'pg rﬂwaamswatmamtswlﬂﬁér%ﬁr the
particul ar aspects can be
reces%?es"%ﬁ’tsg% Jfg%’lbé?'gn rgd?g“b?;%? 3500A. [0051] Two of the
[0056} enéferingT@xbp Aigsyy 17 Bpdd8nlaperscddrsinddr é@re wnieved from over
n tiik@N
substr%gé "f'tgf Whilk (Peagﬂwgeg@efe@ﬁlﬁal ygﬁ%g%}% haeliatize! Irf %QQSH&% layers

e cons bet ween such adj acent
112 and dhé lees be Fagethien sorgidesed m]@ormnsereeﬂrafoﬁl%ﬁ&mﬂly t%él@élﬁ%@a’fe”al
o 53 el B Lo iy 1V A e
is remowad inhée Bdving ableasia BRI ¢ sricded elrtrigallydagiiativerpaterial
corre%%rn%g DR ER LN 'Ir‘ﬂtHe&ﬁlo%'a%BeéteéH Qﬁhré@gf tHé?lrEtr@ectnoally
processing o present i nvention;
insulagidg medaital ¢@t‘ﬁ§@§@fﬁn@1&'é$@8dé9|aéé 14 baeheen @Pvﬁﬁdblﬂk%tﬁls to be
under@ﬁ%@ tik?ﬁet‘ ?‘n%rﬂ{%q e‘%?rﬂ adRsltmBEp Qs Fﬁfwﬂlaﬂegéeﬁﬁntdneé?ﬁlrbty of
between t eferring next to Figs. 13
such materighistrenewics tFor iBtgrEegl materiahht agprisgs ﬁ@ﬁm@emdaﬁae
mater?atl@s”??ﬁ gL Bé hovt t@'&of%@pﬁnﬁ't@ @lda}’e d))(‘@é'ﬂnashb &}u@ﬁf Sobédsinks However,

] ornmed over he recessed substrate i sol ati on
it can rb@gaddnntﬁg@ousa%mﬁr@rlﬁl 32 ipvasnovesyigandlessof whaihespadyial 112

compﬂ@é@ éil?ooﬁ%xﬂﬂ,ﬁorl\%@ in %%t?suc;%naengw%rfa%‘ Bf ads8ER 102 to be
evi ce regions d, , 124 and 126 are shown in

cleangd gHeidoferAtion éWhP@Cﬁabgat%“eﬂ%f”%@?f@é@‘e Aorerdinsbathiematerial of

layer<f 1 54 ’f@\gi'll%?b‘?oa“?%rréépohg td SadPBciNAgieahigod t hat the
regi ons are benea insul ative material 136 at th

[005%}k ocl@g@qrﬁ @a@pg@@vaedpqn@m qubstraigoiz)at mgpp%qSInﬂs%aQea?f Figs. 17

and 1§W|%Io%§|r@d% f§|‘r'r'1 H@Mn@w@mggm hs QBr @zrarrrpw‘wmnswm Wélls.
tions. ticular as mat erj al

[005§br r @@fﬁffﬁkﬂ! eyt ‘Q Fé@ﬁ 8glqngdqosﬂﬁtﬁlddﬁk?qtrﬂcerﬁéi?”%'t15?9('3 %[ﬁﬁ% within

reces86§ Qé&‘s‘s@ abYic€ BBnEHRERA D S@wc?edb@édjhelnﬁy ebnduictivd d;at@ @faterial 142 is
di oxi de alon% substrat [

formegd; qygr the\asite giRlecticmatgnp &Pgwta'é‘ th%H@”%‘leﬁFﬁ’ g'[zt tfqn{?g‘ﬁs In the
showfl |a§[5édi| of tﬂﬁb'lﬁvemlémlcﬁn@li&wé g&@rmatbﬂalqtlla @bmpBEsksa first layer 144 and

i nsul ati ve t |
oot L, TR Ll 20,630 B LR SOIRL ! 55 2l 80 o
examb%‘ BEm A Eat RS ebsammubIs bir @in@lsﬂ.GFchﬂMu@vtallmdﬁ)psd Isilieen and

itride liner and a thin silico ide |i
layer 66@ k2N AQUPEMAlR CRBRES ISP e&Pe'ﬁﬁ‘ﬂ

metal-containing compositions. The metal-containing compositions can be pure metal

8[ oq@est o¥ one Qre more

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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can, in sone aspects, be a spin-on-dielectric. [0054]
In the view of Fig. 14, the dielectric-filled deep
woegistn46s80 can be considered to conprise a treathsenos/008295
i sol ation region provided between recessed access
[0059]evi e shoanatssma@iialahd@ g anly[fie 45 ravehes # 1 hHuhdlge exignds

outsidE! ogguoﬁléer}%ﬂgs 1Iélnrt ttﬁé irﬂ%rfé'c%%e‘t\ﬁe«%&ﬁb &t ohfining compositions

naril zatil on or exa
of 1ayeme1m emnhem@mnﬁwm dqnesjrmircpxz@f |aw) 144d(1.p g Hisviatertee 147) is

mﬁsmgqﬁﬁﬂaﬁg h Lomoverthe layer 114, and to forma
narized upper surface 137 extendl ng across materi

[006(]]36 Amelettyaly insiptivahap pEQisdpimed P\ cemdtm’ug%ga’fwad%ﬁ' 142
Cap 1 f%é c%ﬁ%ortﬁﬁrn%: o&ﬁ/ sgf%ﬁg c&ﬁmp? ﬂ?ﬁ’é 681(/ éd?ﬁ&lﬁ%bh‘b@ cHﬁb@&il@Hs &¥Pin

rom ove |ng the insul ati ve
particulat aspieats vmtgeomprme tonsist esesrdialy efubseanaistoldne @ diokt siksipn

JL&gl 0056] Referring next to Figs. 17 and 18,
dioxi F %d%ﬂm%ﬁgﬁékh 114 are renoved from over substrate

[00611102 Thwhadces$ daviderrggiohe 18061825 | #hpNg 12681l shovpdn dashed-line
view ;E%@ rﬂﬂ{) inHRGte thi tﬁ@@gl&%%%tb%neétﬁm%ruﬁatl@‘égaﬁﬁ@o 114 can

er considered to conprise a
[0062] eclﬂefemblryxn tadidsali wed Rat waiesRls 14Ad144 14aangd S0 are

pa’t’u—:-rﬁ?tﬁ'ﬁt«gj oﬁ\;é%weé‘%xﬂeﬁ&ﬁb abfRs %@béérs'deylo@freﬁéﬁgﬁ 2‘0 ﬁéi 124 and

y insulative material is re
126. Vs bpapiasly, SisTaEHa] 1691 L4f, 0F6 a4 430 AE i Raveet lbgia guralty of

lines 6?)“1%?“ Yo BRI Wikth oS SraRP MR él@eﬂc%%&%é%@lhbl@'acéé’& device

omn aspect, an entiret first

regionsl &yt ¢lpaatally cprm@tl%a gates ﬁasm*a’f%qy el Fifeegsb ARSg deyce regions

with Oln@§ Liell2 and 114 has been renoved, but it is to be
erstood that the invention enconpasses othe

[0068ks peBewce/Aralihiegienp d€8, tH7an74nl 76ni 18 #1918} ar§d%rﬁ”ed within

subs‘u@é ¢62 8hd br%xfn%‘ﬂé’ﬂ%%ledﬁ%ally BShARER ghth niEREE Ak, Tﬂ@
onprises silicon dioxide, the material 112 can

sourcp/@fqm f@gl@'@;rqa@%(g@@efi & gn;gylt@b@)gogéml twoey @he &80 é;ﬂr{npnse any
suitadM Q6. Mhe SRWRY @RI rb@oﬁé‘@arb@e ﬂﬂM@B‘b?ﬁlﬂmﬁblﬁtmg‘ dopant into

material 112 is renoved, regard| ess

substipde 407 i anappreRsiat feRia. dhe PEWCBYG‘O%"S é”aé‘?”eﬂ Gf‘d SPYCR/Hgn

reglou%Jl%Beﬁ@F‘fo% |acﬁ{\llr§ht? df fraessiof desides tival #321084 hiad 86 supported by
cl eaned prior to tormati on of the actu

substgs et PIEh (SR SEVCAE EGTRAPREN F "eCRES SR ar T3PS heving
gates! Y& glvkithiRihd rddebsud labcéskf I@!b@l@é krhén&@rsﬁespond to
sacrificial materials. g g nt__can ﬁg
[004] t hEFES PP a1o6 U051k LA Go 2B R gENBREIEr g8 comPrise
a gaté'- @Ie@fﬂﬂalﬂﬁcdnﬁec’cthg|a5pdﬂﬁﬁlsbald:eldﬂalﬁ @égl@m&ﬂcbne/\awtlser Foc mstance,
for "exanpl errilng

wansifk ovioe FA SN bodRiTesRs ogerty e a1 P Panr GPM AT ido
sourckRir&iREREnsM 20 172 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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recessed access device trenches 110, and subsequently
conductive gate material 142 is formed over the gate
wdizedeaotasic material and within the trenches t®actiuskoos6/008295

the trenches. In the shown aspect of the invention,
regions 6 a0t 178 vhtanermmpther; @nd Tiavice AP cRE B8 cANSifigrae 1q earaprise a
gate C%lé}ned?iﬂg sguégfafi?rq Fé{g@ﬁ &M7840d 135%&1%@&?\0% and 146

ce 147. Layer 144 can, for exanple,

[0065:]onpr i $be tronsistpsdeviess €A balinoprasfrategiinte ariynamicgpndom atcess
memay Q?#&M Xﬁ%)y n‘pf&ﬁﬁgc éo?r% o 178 ail @ﬁuréﬁ@raﬁﬁ@gmﬁ@fo bitline

i se nsi st essenti a ,_or_consi st
contaci$ aorn\ ethers ionieragenede eudc thienly C@@ﬁﬁlt% istaragpsnodpgk Inthe

shownng%p ot 8)‘%‘% AvBhas, g&ﬁmgéllag'l e%apneﬁ'?o beyp '4"7@ ah®4 80 ar¥HnAkcted

contal ni ng n articul ar aspects
to oaplaanymstczra@e nadescﬁpr%égé agd 48&, r@ﬁpqqyrﬁ@%,tae"ﬁi/%quf?@édf@ﬁ regions

172 arci’di bg g,%e(f? 'n%&%k%gggﬁ H%and FlesqrRidNg Bdetheldholvhe

Vi ew of ovvn gate material 142 not
Constlmlnilqn ¢anl bESlﬂDWEOW@‘iUW@SDBi\M arfn al so extends outsi de

[OOE»ér:lE Sﬁ'&grrﬁﬁ?%‘iﬂg%lgcg 955'4&@4 4R xllu@%r&trefaaé‘&me&{dﬁ@%m cbMruction

I'-contal ni ng conposi tions of layer 146 and the
300 at® nrmomnane bypcgeieaistage picbsrcend eaperime a@WeCé of the jpgesent

mventlic{ﬁte Qgﬁ\ngﬁg hd & \QME;§ L& cfed \W@h Hees'é%Bﬁ‘& asdéé@@@i)od}ﬂlent of

rically |nsu ative cap 150 for med

the ingigncsiimier rgmt@nﬁgw@kbqaqjseg@g wweﬁa@og%ﬁw (&ﬁ%plp% @eéﬁﬁt
aspe&@ﬁ%@gln%n@efmgﬁ\kh% Vhe PP ElHakedn Of CO”’DOSI tl ons,

articular aspects wil | consi s
[005'élsse¢i©n%ﬂup§lorb$00 OIRSRS 1N SLBFIIA OBy PAIGHHACITRP EH oflavers

106 afli9vk. daﬁwdat%cﬁéé '1 F(P@es%hi)éd &%wo[@&)@ﬂt]\ rdfBRNBE EEFGs C@&rhd:ﬁ and

regl ons 0, 126 are shown in dashed- | pe
thus qgrr@@p@ﬁdqui@ﬁtlcq@ b s msaa@f@nﬂ*ﬁgm%aw@.%mefﬁfeé‘oe 6 Bs. o
and4beneath i nsul ative cap 150. [0062] Referring next to

Figs. 2 1 and 22, materials 140, 144, 146 and .150 are_ .
(0068 1 BeeeinaTRblodie G Y 26, e Slelsaisapiegabilpds fomed To ine

the b&ﬁﬁﬁ%ﬁtr&%ﬁb@ €16, %H%Uﬁséh&@ntlylg?aze mbdekiadBoY E236rmdbwiehin the
speci fi cal the materials 140, 144, 146 and 150 are

trencfmqr@r@ﬁ/@atherd'@e@“fprf@?%a #P-of lines 160, 162, 164 and

[006%}26 D}Méghlcaﬁgt'@rlafsotf&an | fbﬂ@&alr@ié eia;dnplmlge amheissedsehtidllplog or
cess device regions and el ectrica onn

consigial edoas St LR ARPE PER C2daeLe FROPEE PRgTIRomed

by ox}%ﬂ%l_rkb e 43@? g’g&ﬁi’l f%osr{\ @Q@B’iﬂa’tsegmﬂ’ Wﬁindtrahéhdselg 00 MeelddtBc material 302

are rned t.hi n s bst

can b Gormeskinid KR Loa GRS Te et 1 eGP SORABEDR o MR, IR frst

silicomBloRide dhatdr withit@renches 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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source/drain regions can be doped to any suitable
dopant type, and can conprise any suitabl e dopants.
wohersgiowisee/ drai n regi ons can be fornmed by i npkPantisn®e/008295
dopant into substrate 102 to an appropriate depth. The
conduct(mbj!tctdped éorgeare! sritseniertly dapecvith e AEPRPHAEIGPIBRA a later
roce gﬁger forma plurality of transistor devices 180,
P %f %4 and 186 supported by substrate 102. Such
[0071] r affhie sbostrugten cEBigc ssbpantd campriseeskliaprried aigger surface 305

oxend LG Yy 8% 5040 i b etz
formediBy inttiegly p@0idintamte @deriah 804 Recayanmbieriab RS arevebps tg fill the
trenohg%[%{gl'eijg aqu%ﬁ{lfs g&ﬁw\%rﬁﬁé iaf SSQWQ%E&%U@M RALR a8ffor example,

5 eg o For "I nst ance,
chemitalaneihabioal pishicg), IB@MoaA Nipderich R84 tremeryet @aé%'ﬁb*r(?%%"daform

c I onnecting source/drain regions 170
the plag‘;? icg%oepetr tskﬁ e J05°

one anot her; device 182 can be consi dered
[0072]0 onghiasesracgamelast QYo toreishgld yeltauedpkagit can be provided

wﬂhm%ol%tpa% ?@?ﬂ)xnor & %r%ﬁoﬂ'z{g%aﬁg ﬂ‘na%gn‘él Bh4 Rit9R %reﬁ@r%tshﬁb if desired.

be consi nprise a gat
[0073]] edtlthbagt ate cuaiada B0A s SOMNdEV g Wia@@rzs%wiam Rytensive

with a%ﬂ%g%ogt Qﬂ%o@%ﬂ Ef 1 Oaar{qis o GRIeISSFRat PR RRPAERAIRAN

rise a gate connecting source/drain regl ons 178
also havela 180acs BhewsAR btk ﬂh\@relevm@%]evw& the dpRarEpgsuriace of layer

108. ﬂes\éh%eac‘sﬁ%a@ P& rlt)BR&A e‘?@rFéi‘)ttﬁQ’( dilbR- c%nfé)fﬂﬂﬂnﬁternamme recessed

array by connecting sone of the
belowplaé mmbr@catr%léfﬁw af wyeeWBons to bitline contacts and

[007@: h%eﬁe%ﬂg?[e?t;téﬁsn Qﬁ @né Qﬁt @efnbdt-sBriaded GaRAGHH 004 and layer

e shown aspect of the invention
108 atsosMbisstadriaionidrtign trferm 20 0xide 810 pyer lavRs 1Pgoang @n oxide 312 over

layer %(gép r]lﬁ%egféufaﬁaﬁ?é?ﬁé:bfttﬁé inv b AY Ry BOARSwWill 38mpliSe coAdid sabehtially

; source/draln regions 172 and
of, or qug;mpém rr@t@gl@,oartdoaqu(qlnglwlqag% N copprise, con3|st essentlally

of, or E&RR& G éll‘(c%lnyoxyﬂ_ MR ahdp PaR//I(S,h@UM\NlQ @B@gﬁé’éﬂcbﬁﬂst@@elﬁ%lly of, or
i ncorporated into a arra

66] Referri.n
consigtof Fiiepn, apdageridipaly %@6@1?IW”U§RVP%HS€ aowheé%ﬁ?aa‘gftcgr“ consist

of siliCRANESHE TR Ao dhdli 1@l daRibaabindd BERSRIrMEbAl 304 tititk to
a second enbodi ment aspect of the present invention.

abOUtlﬁﬁ)Ar’fb'Perl ng to the draw ngs associated with the

[007§]ecoﬁé#e§§18%§d t%rli?@sng%ﬂﬂ 30f ar BI@cﬂrIBMSJﬂMLﬂm;veSmmﬂlaﬁm 4is
nmbering w || used as_was u ove in describing

ab
prOVldeﬁ‘éDV?r 2] esa%k?e%’id %%olcﬁyﬁ’é%" G ?%@X?’ﬁ{?@nP?‘BPmr'Semﬁ%fPégt
esserﬁlEW P51 n8ist H0QR6h gt taht ¢hh 88 d@@@s@dn@altmameéh ef from about
substrate, 102, patterned mask 104 | a [s
300A to about 500A. In some aspects of the invention, t e co OSI lons 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.

14



106 and 108, and trenches 110 descri bed previously
with reference to Figs. 3 and 4, and thus corresponds
woOdenstioeah| y to the construction di scussed aboveTmistine/008295
reference to Figs. 3 and 4. [0068] Referring next to
[007H gsRefgaingmexie FigraBe 2ar SRemriarial ikt is Pﬁ%‘?f”%gﬂ? § mask defining
a plurgﬂg R Sodels }:Ié\ﬂ@e Fe@ﬁ)n@@@b%@@%% ri3C ?@@ 3520338414 336; and
sequentl'y gaté material 304 1s fornmed within the
defining enisegioarsyiav0 suieugriap é'@Q RecesHEEWPs EI0I0362 PaftenEy) of
matel%l %H @ Bérq b& amlbﬁéd gﬁpgrogﬁlﬂvg 4 %ot&?f!%&?é;ﬂmaﬂ? PRiidHEd

essent ., or consi st of | i con di oxi de
photoresm mkm@b@wn rﬁaaeémaé@nas@lzﬁ ér@ﬁsf@érlr@eﬂp@ﬁief%tﬂomdhe phgioresist

mask B plefiPsh G XLGLELBEFERRAAY 15 bhaiBRslt pRRRUDST T at @

n'trenc ctric material 302 can
[0078F f Aftereatprial Bl ispaiesned, Puksiraire $0% B dichgrtvAthisrigolgtion tegion

340 t(? Fe%8§s ﬁ’\%isﬂgstheﬂe Bf‘édéh@%élé(tdn%&bﬁ fI'h('é ?éoe%ééd éiﬂ)@trg’decﬁf fteisolation

trenc he ot her ste bei n
reglom s astamepevah@aﬂ levekbelfive thedewesmest %@\(aé'pnqilﬂ%w i thmCHe% Fmgo and

in sorﬁé QE‘&%’[S\?\\E d %QEMN@QQIH%%%pQH BLEH diISvBRA vl oiWPén‘&hé‘s ‘i e

can a better quality silicon dioxid

[007a] el Bea etching MARntipRiatidnyiegioa 3R refpeNAsHse "{atﬁnir?b?oﬁdé% within

the isBBE&E b@'m@%n&@&.ﬁgfﬂ%a%@ meHE$ Wﬁﬁm Qﬁes@cme‘sé‘blé\)icé’feglc@{s 320,
consi st of silicon. The silicon

324, 3ndaR1330eP2 d8pend 236 ddpesiaeg, w'mm @a*ﬁﬂ%re@@ao%ﬁot@a be
accor’gﬂhsﬂ@d Wﬂcfgpé&éﬁdlé/ee{ MaeRRagn ERRM and Subsequent Iy

an appropriate inplant

[008g} océe QNH@ 34% agé a oy h']'erﬂ‘}é R H@NWG@M”BW ’fB? ejghgd isplation

regioh 846 AW R HOWRMspECt@IfR) SieHd AR marpRl 381 daae 3308an, for
extending across gate material 304 and acros

examples 0PEPSPe CPREISE epsaNtialhgo!. i cansishel Hicop SIS g substrate 102;

and riitRéd B4 bah %r‘b%bn%b@c&ﬂb@smb@ dilsseH¥AlN 6F, 60xRIsist of silicon
material 108 a astoflll thetrenche

nitride, uB@%%%WWb%Wé%PV RYid ﬁ%&%?ﬂ%PO%@'M?‘&f‘%‘Pézﬁa?rfszfaﬁ'%\?oo

and a@§éﬁ€lrr‘1g@/soanfc@ﬁ1pﬂ§@m|if%rerﬁB@ﬁ%@ﬁlxoﬁ@@h@@utﬁéﬁbtdﬁlﬁdz ®hh ﬁ@))wg
renove mat er

mate@q{%1%§3 andri% ey ah@ag?ve%é%%veéd Emt Seosi tloRn%xm]aatlon can be

prefeﬁa&i' AN eRIBIGh damRbpalf plaBMagiducbd aameb@ls what ihag @averptanied during
provided wi thin substrat

be
the 19GHYRET GH5o ndjcaneali PRFPAT ilndals ]F‘r?f%ff%tcrag it fyrages to
prowtﬂi@@Wl@ékag[e%Men@a&d@p@lgélll(ﬁ)atefhdnﬁé Biilk 8llic@0df dupssatewn2. The
rz surfa xtensi ve w

oxide 5 pistotaay T TRde & TpR1a & TabgDont Ak o h oG Th iy Tner
344 dahi e debesi@atwenmbeixidel la@R342, 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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al so have a surface recessed bel ow the el evati onal
| evel of the uppernobst surface of l[ayer 108. In sone
wapwcnsss4it can be preferred that silicon-conpParmiSmge/008295
mat eri al 304 be recessed bel ow t he up gr nost surf
are supstantigibroriogond CORUTARATIRR AREE FIdReesbRd RGeS davos fignches
110. 28, uppernost surfaces of material 304 and | ayer 108
are subjected to oxidation to form an oxide

100871y creletiag naNdo diate 3 80 ociaipericregeial 30 s Aigudsd & fi

recesQéH kbigtibrRfegRPRRO! Didécti®makdhagBED 84h bé a¥eih-chQflasy. | Dielectric
rise, consist essentially of, or consi

materiai Bb@ g7 Hitel b forRAd tAeEF eﬂSH@rty,e BRicle! %%awwefl as tofill

reces§ R Esh re@%‘ﬂ%@t a&ﬁ&ﬁi@bh@éﬂtb{/ dPJnan%noﬁQ&%hSds er example,
Icon oxynitride; and | ayer 304 w n@

chemgahPaharsLAlEnaE] SArRe UEEE Enmavedie SFPREGAA iRl from over

insulaB6E RasirRPb 6 d Bem Hstni pladrel $8stadelitsi dkending over dielectric
essentially of, or consist of silicon dioxi

mater@kﬁa‘égn@me@w 3n soRgRSBECtE IR Ve Hed! S ?%qunmwatenals
314, 51'?9' &l 513 @nglé rENed B ka fiksPREahtiRaheEfialnghdiextlative material

S. 30, an el ectr|call i nsul ative materi al
350 03'1% eireferieen 2Rl SHRPER Isuaiue ”ﬂ@yaénd 312. Layer 314

[008SP N, Réf@Frln?%ﬂpﬂo%gsCQHﬁhU%%, Ia9@ﬂ§145('l:|ge3$)aﬁtrélﬁb\l'ad &uch@an be
consi st silicon nitride, and can he de %

accorppispRAWER acwefPr@ﬁ]e%@ets"@wﬁﬁe%%&%arfm@@éf? iRl e o
materfsd ge?&s:tlfiudwedtvbgﬂ] e% wméﬁ?tr:id@rsmpi tb&gﬁw@ﬂégﬁ&tdri:caDW. 3, w@iRtride strip
and can be to er consi to form an
can selgsiiMely §ioRahiae Qiap%maéeriaés By ‘gégz over the first
[OOBEt t ﬁﬁf@ﬂﬁh Wktomébh @lﬂdangmga Iﬂi&trﬁﬁy aﬂ ind9470,[3¥27 874 and 376 are
renches are shown in das
formeflJo PRI 3PE5% ALIB R PORIGHE 131k et eRered PRR7TE 334 na 336
The IxR@% t@éxﬁblﬁ% &&iﬁdubt@eﬁh%@gal?% m@@ﬁfulm@eap 3B2.3C6ndctive
atterned into a mask defi urality of
matefiopg e oS, BxGrarmaly, a sk oo By ey 203
&IlCld@B@qgsﬁﬂd(lrd@‘cbﬁdlﬁ@ oftfer irsibkaidvoor Fig.o3a), mrﬂ%psaw rcotpab@&gonsist
access dev ns. Patterning of material 316

th reqi.

esserglgﬁy Ble OLEXG P %’W@B n% Providing a

[0085]" ot Dhé ﬁmgfaamiélfﬁmhdoyoypamtaw aimﬁ)smhgtsolta{m shtenaslof (ayets 380

t eri al nsf rrin
and SRSt e Be Chedloctb el arure ot BT LERSaLERY
patterrnmmhe Aghtdriags phoboniag piabtomhsgraph|66)|W&]at’rémedrthM@1$tanlver the
sub tra 2 :

layers é%f %’fq g% &rga]gfgﬁfng tgrn ‘Ié%”é' g Gc‘tor%ts%r' %r@mgclﬁyers 380
and 382phrat subsedegitlp remdiigg meq:mmebmu bst r at e of t he

[OOBEf'Ol ?Fula ggnstruction 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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region is at an el evational |evel below the | owest nost
el evational |evel of trenches 110, and in sone aspects
\Nbsmmnohsast two-fol d deeper than the eIevationaTnEamwmmﬂﬁ
trenches 110, 0079£ The etching within isol ati
IOOBFBgl Bigssadand i liudraias aﬁ%rﬂév\feaaspsetzrekamﬁwﬁwfﬁlq%é7 and 38.

Speclﬁ@é?llyabcbr%?rubﬂm 00, canfbel Ribleaddi 1B %lén'aﬁzél%h %rﬁﬁfo%l‘n@étlon of lines
n the _access device regions

370, &% 3|7é@2d 3384 SyplyPigny! 'Zaﬁ*ﬁ%r%ﬂf’@ﬁﬁ@’%‘ @% (- $8128¢i 3k and forms

the S?ﬁ(ﬁ/@‘\ é’lﬁné’a‘ﬂz@d%@ﬁa&@S@P qﬂlﬁiﬁﬁriz@ﬂ %Qrfé{\éet 490 IE @ﬁo@%@ﬁ’ﬁ*a@enaﬁﬁ 08, but it
active ion etch. An oxide 342 and a nitr

is to l]’e? W’éjrergﬂgfd ﬁ\aétrﬁlpéﬁﬂaﬂéﬁi'% Otaﬁ@f‘ﬁot‘iﬁ‘ée'“@ttbi%'éh imggrial il B@r i the

planafi8aiPNexedtdis t%dgh ﬂ1a¥é?n§l I WRoREPEEkcRb %’t@r@l %Qﬁ* bQYcﬁ‘Fned over
material 314. xid 42 can, for exanp

substggipdPgn @@%ﬁ&fhamﬁﬁr@f 10%“%@1@@@'@1 b1 finesn legsengiauction
of Fig20R8n HE RSk Sed Ho a@rﬁb‘i‘n&}/tah*a()lﬁw StthnRésimfifo %ﬁ%ﬁmcﬁssed

conpri se, consjst essentia , or consist of

above [qgRping Hierqonaisictivn gl 5gi 3 can be formed by oxi dati on
of exposed materials of construction 300, and
accordingly can conprise a different conposition al ong
substrate 102 than along nmaterials 108 and 314; or
alternatively can be formed by deposition. Oxidation
can be preferred, in that such can repair
pl asma-i nduced danmages that may have occurred during
the reactive ion etch, and can al so encroach into
gate-dielectric at interfacial surfaces to provide |ow
| eakage between gate polysilicon and the bulk silicon
of substrate 102. The oxide is preferably forned to a
t hi ckness of from about 3gA to about 8gA. The nitride
l'iner 344 can be deposited over the oxide |ayer 342,
and ultimately can function as a protective |ayer for
a subsequent spin-on gl ass deposition process. [0081]
It is noted that the access device regions of Fig. 3 1
are shown to be elliptical simlar to the access
device regions of Fig. 9. However, unlike the access
device regions of Fig. 9, the access device regions of
Fig. 3 1 have primarily longitudinal elliptical axes
whi chare substantially orthogonal to primary |ength
axes of recessed access device trenches 110. [0082]
Referring next to Figs. 33 and 34, dielectric naterial
350 is provided to fill recessed isolation region 340.
Dielectric material 350 can be a spin-on gl ass.
Dielectric material 350 can initially be forned to
cover insulative material 316, as well as to fil
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recessed isolation region 340, and subsequently
pl anari zation (such as, for exanple,
wohesiio&ls4 mechani cal polishing) can be utili zed8CTMWS2006/008295
renove the dielectric material fromover insulative
CLAIM&B&t erial 316 and formthe shown planarized surface 351
The m%éﬁt%ﬂdc'leﬁr%emer dielectric material 350 and |ayer 314.
asp ects insulative material 316 (conprising
naterlals 314 310 and 312) can be referred to as a
first Amsathed phierming sedeased agndss detestdssecipedering 350
. second insul ative material.
sem;cf%%?o tﬁ{cﬁuﬁrﬂ cofh ﬂém o Figs. 35 and 36, |ayer 314
(Fig. BMWMWQziewnwemnw$m§hb@aﬁebe acconpl i shed with a
wet ox t o of &
1t oo B S ok A3 PREL B0 L 85 o e
recessedtaoicelss @etwqepiretr@h%h@veadjac@moae apairer;The wet nitride
strip to iR lFinTRE Ridkals 10
and 31§ﬁﬂH@8%§?ﬁ%#fé¥W§%g@%§g??¥%er gs.mggéan§§%8, a ss
deviceplrenchksity of |ines 370, 372, 374 and 376 are forned to

ext end enl
Soe. 35035 REATRR ARG OLRRHPRR iticel fon e gate
materigh Hrrueectuealrepadiciive 386 metarialni reulcatdraia regipnsgiggether forming
%ﬂﬂgﬁ& I r exanple, a
transi %\61:8??%10?@%@&?ﬁ%?rgg%gﬁﬁ%g?%ﬁ%%ﬂolg% de/ t ungst en
(i n aseierdeimingihgerecesset ﬁéCQﬁSéWV@P tenefles3ginin ticubsifate.
formlné%% iSQERIN r% ion@RASh Bhivees & Adhdoht RfcesQd £R2B84 §év1é@‘s of said
i con ni t i de. [0085] The lines can be forned by
pair;andi tial |y deposi t| ng suitable materials of |ayers 380
and 38gy;&iHe rl@él&tl(ff‘ﬁ@&l%ﬁ teRéh WRPEEERSAIySHEfiRce rﬁéterlal to form a
construction 300, and subsequently patterning the
trencheg fsiatignge®on. f or m ng photol i t hogr aphi cal |y patterned
photoresi st over the layers 380 and 382, transferring

ap pat t erd nfcird dikeimRolreRited stRtrblReoapires Wdﬁl@orystallme
| ayers 380 and 382, and subseguentl removi n

silconp Y BPESTS e "peRsse] aatres SGRee 9'&‘%*]@8ﬁ”@lfth?:isak?%o%‘?gé%ﬁb“e“c“

extenBRtEHB richdoRBRIRRI AL of he@uBstkiAM array sinilarly to
the construction of Flgs 2 1 and 22. Specifically,

oBP"OBSL S COIGUELL Kl BRoR, B L5 o Lo g

to a fxr@Dcﬁ@iﬂl@the t@@h@nﬁa’yﬁélhﬁé silideh, and d/hemi)ﬂmetlmlatlon region trench
exten(gﬁ tgisfehgjrg 1'1%3?51’ (\@Bl&t@a rrw;ngcﬁryft r%% ralﬁé:otgl Bg’ﬁ,lgl ﬁrgaas’t about a factor of
two deepgl 1as thdM87dedthgs. 39 and 40 illustrate an

alternative aspect relative to that of Figs. 37 and

renopmes extend

3§.‘ The method of claim 1 wherein the forming the electrically conductive gate

material occurs after forming the isolation region trench.

5. The method of claim 1 wherein the forming the electrically conductive gate

material occurs before forming the isolation region trench.
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Specifically, construction 300 can be subjected to
pl anari zation prior to formation of |ines 370, 372,
WO Zdocaness876. Such pl anari zation renoves | ayer p@0&S2006/008295
(Figs. 35 and 36), and forns the shown planarized
s@lr f aceheMathoBlcdniaim 2ethesein e ae@6€rlly Sosdimiire gate material
nateri$l.1q6 bq%ghk)is to be understood that the
comprises SaPTUPLYFGHORSHSUT Ty ext end t hrough naterial 106. |f
t he pl anarization extends through material 106,
anot herhaimethedtaf ceimdtvwerdraih teaeletidedigcoadudive gate material

como AR b BIATSoRBT R ARSy e

gate neagriddeompdsEspor ated into a nmenory array in a manner

R e e i e e R T

silicont and 1. A nmethod of form ng recessed access devices

associated with a 1. CoN '

compr 1 G Mol Pa R CRE e B 05t B e

form ng recessed access device trenches within the

s8bst r ahemethogaifclagh 1t Wieereip dles slectriealy éesiilalvginaierial comprises
O es bei ng adjacent one another; form ng
Smom¥$8§%$ically conductive gate material within the

recessed access device trenches; form ng source/drain

r 8gi onShemestiogeaf slaime wheseinthe albryicallyioridative ngjaria comprises
a nnerr[}?g%ér@hi'trio‘egﬁth% SetifdnEh da¥d GRABERL IHLERY LAl BRES didkide and the

and source/drain regions together formng transistor
substidieyi ces corresponding to the recessed access devices;

after formng the recessed access device trenches

within the substrate, formng an isolation region

trench between the adjacent recessed access devi ces of

said pair; and filling the isolation region trench

with electrically insulative material to forma

trenched isolation region. 2. The nmethod of claim1l

wherein the substrate conprises nonocrystalline

silicon, and wherein the recessed access device

trenches and the isolation region trench
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extend into the nonocrystalline silicon of the
substrate. 3. The nethod of claim?2 wherein the
woeewssesd4 access device trenches extend to a fPCBUS2006/008295
depth within the monocrystalline silicon, and wherein
t he. i sél raethcmofrfegﬂlbgl reqeesrshacesefelicasassedaied s h
t ine silicon that is at | east
semlc\/\haﬂttt& COP or o M‘ﬁ.‘ﬁ’lghg

eeper than the first depth. 4.
The msbruvd:llr(ya s¢miconducigistiestrate;he formi ng the

P ect T 1Bl SARdNGELIR dBBE WERLAL Al PREL BoRlb !

I'on region trench of
claim mlllm@meereceaSh@ afxmsmdﬁgloe treneilesotith a st glectrically insulative
materagnductlve gate material occurs before forming the
(%ol ati on region trench.6. The nmethod of claiml
wher ei patiéreingtiezfinsi dadttigally drmdiative vateyial wtmamaskalefining a

pluraligy aoo%ss e(i/?orédrgg %}hé’ &h aéjc%eggeﬂ:é te ?% béln -ﬁagncﬁgeétn%neéd by

erein ectrlc Uct ve
an |sq’rasttoe régibn;domrprdese siemm thgistris\empr I@iO@ edlygiortiang @f ”@n“@oessed

aooes@l@@%é@re&&%sf ormng the electrically conductive gate
comprises: filling the recessed access device

trench eg:hwgtlntog}uﬁbsmt@nﬁteaﬁ|39|du$m@jp>@d'eglpn it tagesaihg substrate of

. 9 silicon within the recessed access device
said '?D deorr\ éBSS The nmethod of claim 1l wherein the )
el ect r icowdring thareagbsradvabatrate mitha sesapd pleekicaliy ipgidptive material

to CO\%lr e @9&1’0% redi3R \Aﬁtflttﬁé)ge&fndgléi‘*'trmaﬁgy Wgﬁéf?\}é%&@ﬁal

ect y insulative material conprises a |iner of
si | i comempving aldesstthe maioHly af thaniirat elegifieplly insetatiye Mmegerial while

Ieavm%i%t\ﬁfagpth%hﬁ%éﬂ n}, bEMR dbohd %@ctﬁéﬁly'iﬂ%@la%%’ﬁ{aﬁ&fa@ ah@d- A

recessed acceSs devi ces associ at ed
with a aﬁemem@g@tt estionstaiey Poihe fiss mincirgaiginsulative material,

formnﬂj géﬁb% iR wWREAHTOPSHGH 8t 1R4 RSEEBhcch e MVKE FRASS B6mprised

ess eV| ce trenches wthin the substrate; filling
by’th aecesededer®ondsess device trenches with a first
electrically insulative material;

11. The method of claim 10 wherein the substrate comprises monocrystalline
silicon, and wherein the recessed access device trenches extend into the monocrystalline

silicon of the substrate.

12. The method of claim 10 wherein the first electrically insulative material

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

13. The method of claim 12 wherein the removing at least the majority of the first
electrically insulative material removes both the silicon-nitride-containing layer and the

silicon-dioxide-containing layer.
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patterning the first electrically insulative material
into a mask defining a plurality of access device
woegennsss4t he access device regions being i sl ards/US2006/008295
surrounded by an isolation region; the access device
r'egl ONBhe oS Digino MO yvhp@nrt iherescturg infeethe eulesiigigiof said
cess device tr o f
solati G RGeSl Bt b L SRy BV T
recessed@lcaédsadevicegtemnhecoveri ng the recessed substrate with
a sscond electrically insulative material to cover the
| ation r e
ol R i o WAE RS FS e Bbie are gupotaptally
emmmBMe flrst electrically |nsulat|ve mat eri al mhlle
| eaving at least the majority of the second
ctr Y [ V.
i ealﬁeah]e rggﬁglaﬂ“{w 15%\/#1%&{49%02?9%?%\@{9&@ io fgf% duB8tantially
elllptlcahsjltnleaa]m the smamenn@luy ellrbmmﬁﬂtgssgaieéwﬁﬁ@%@ﬁsd?avaﬂmaﬁy lpRgitudinal
elllptlogge()} O\Wﬁ%{%[? thg?ec,regg&gg‘c%@sélﬁg\ﬁéestrg%\ﬁbg Rald &ﬂﬁ&‘g%ngth axes; and

Ss device re
whereturfthelparrmﬂl@ngm@rral alliptlval @@s<of st %@t@ﬁﬁauyﬁ@tlcal access dewoe

reglong%péjguﬁls rﬁﬂahy Qr?n loh) %"ﬂ'\eﬁr ﬁfﬁ g8 Bdsh 568858 access

evice tr nc es exten o the nmonocrystalline
deVICSWén%\QSL of the substrate. 12. The nethod of claim 10
V\,herel n the first electrically insulative materi al

Fi $8S nftfdd drCRiin A0 WHI BRNMREE @&/l&eﬁ\ﬁégbn@éﬁi substantially
SI i con-di oxi de-containing |ayer. 13. The nethod

elliptice; a\ihwemtwétaﬁtl@lwéllipéseﬁi@w@ssa%evwéé%@l%%'@vﬁﬁif's}%w &“B?Ud'”a'

elllptlotahQﬁ,f Efﬁéreﬂ BetEdaabd Yodas Hbatd M@ndﬁé‘é ﬁé{/éibnm@ﬁ%‘r@h axes; and
e silicon-nitride-containing

whereisj thegwimady lorptsiingd aliafioal aepsi oyl S@&tanﬁ%@ %M‘ﬁ%lc?%?ss device
reglonglazi‘é MbQaReflybrindgoe mha%nhﬁhﬁlehbﬁ &b 8t thatreécedbed access

sald 1solation’regi on recesses the substrate to a
devicq #giedhepeneat h a | owest nost | evel of the recessed
access device trenches. 15. The method of claim 10

WAgT ei fnt Rt e Thif el vieréie thedfate afersall bemhpiidesabohguctively-
elliptical. 16. The nethod of claim 10 wherein the
dopedRiic®8s devi ce regi ons are substantially
19. The method of claim 10 wherein the gate material extends to outside of the
recessed access device trenches, and wherein the gate material comprises conductively-

doped silicon and a metal-containing material over the conductively-doped silicon.

20. The method of claim 19 wherein the conductively-doped silicon and the
metal-containing material join at an interface that is outside of the recessed access device

frenches.
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elliptical; wherein the substantially elliptical

access device regions have primary | ongitudi nal
webkbicpbicsal axes; wherein the recessed access HEYIUS2006/008295

trenches have primary | ength axes; and wherein the

pei.mar yhé oetficdud claih 1@ Whiepstin thel cossrzy e redrssed substrate with a

|ce regions are
Secon§8%§ r'é”[ﬁ 'Qﬁvlétlvd%rrb%]tgg%ﬁ}%%w%%%%@ primary | ength axes of
t he r emgxgdhaemd etbetricelly ins@ativeevatelidl ovEhtherfisstiatastrisally
m 10, wh v
neutei§ieoflere) A B PeirpieeRar S ERAiFe EMAR et ony
el | i pt planirizagis secwvi dectricyy orsslatiay eagariahierrigmove the second
eleotrié%&géséﬂagigg %L}aé[erﬁj éfﬁﬁh&’% h%\)j(e?sct erlé%%aﬁy [ﬁshl@ﬁwf I%%Fé‘?‘lﬁfa\ghllﬁz leaving
the sewdref elotritdlly ipsulatise ynaterizy DVeudlnm eeloeedsed sp{brsttatle chshegsaition
e Iont he substantially elliptical access device regions are
9990t substantially orthogonal to the primary |ength
axes of the recessed access device trenches. 18. The
n22.hod Toé metaddmf TRirmH 8 vésierein e speped ecically insdatypinaasrial
oped silicon. 19. The nmethod of claim 10
Compr\%%g%ﬂ'%h&ﬁ&%gate mat eri al extends to outside of the
recessed access device trenches, and wherein the gate

ng&8.er i ahe owipd & ki GRAGETSIV g]eﬁﬁgg@@ e@p’[nicglgyﬁngﬂ%twg matenal
Compr'ig%gaaj linef BF éﬂd&h%&@&&%@h tHVEilcoh RfoERHChE Y&l sstonefdtrate.

i con. . The nethod of claim19 wherein the
conduct [ veI y- doped silicon and the netal -cont

nat-er i dhe sithpcet claimil Rifekies CeMPRSING fMEIG: QUEE Cdrf’””tn %@O”S

assoofa?&jeﬁﬁt? 2B GRS Fal e GBedsEBMNBBRSe reglons Tihe gart Matkriafcomprising
claim 10 wherein the covering the recessed substr

gates Whidh eleddeadninteireistact ealfs §f PRSI 0 GH ] Sfe o ot least

some %F%rﬂéhr'ﬁ REGrcBMraith RIGIENRGokAsing eMing tertadtianalal storage node
insulative material over the first electrically

contagtpsd|baingiaceraeraiaddnto AN ey icehe recessed substrate of
the isolation region; and pianarizing the second
eilzgct r Wﬁ@:n:lé{hdmﬁttillaﬁthiMQ'VHmélﬁlﬂheaﬂormmgmnge nidteris ohes:
eectrlca i nsul ativ ter fromaver t ' .
el ect r fYAIMgthegaln rﬁ?tle(}é %%?E}"gf)o%?? @ %%é%ceﬁ C{#é:%gs device
trencHeSGPAh Vel Betdetonl diyctiicmiyliratlades matetal;andover t he
' ecess%gttgr%%%ttﬁgbaete%atérrl]?to orm?%les(:)gf tkg%épe%aterial; individual lines

extending across multiple of the access device regions.

26. The method of claim 25 further comprising forming the gate material as part
of a stack of silicon, metal-containing material, and insulative capping material; and wherein
the patterning simultaneously patterns the silicon, metal-containing material, and insulative

capping material.

27. The method of claim 26 wherein the metal-containing material is pure metal.
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22. The nethod of claim10 wherein the second
electrically insulative material conprises silicon
wdi2oei1dess4 23. The net hod of claim 22 wherein theTasemados29s
electrically insulative material conprises a |iner of
<. i coThenmethlod@f Heirve@whetsin thielmetehcalitaikng eaiaitsl isreemetal-
ece sed bstrate. 24. The method of claim 10 further
oonkmg@%p ‘form ng source/drain regions associated
Wi th gate material of the recessed device regions, the
m e nEtemitiod obaipini 86 Whetpin b ragirkeprédiving magerial {p one of
0 /
soverel L EBAR g BAcfiiert IS5 OGP AT i SRRl e RRSt e o
wMohmegmeﬁ&omdammgmqmwoambltI|ne contact and a storage
node contact and being incorporated i nt o DRAM devi ces.
Thﬂ% H‘\%g PEiafh 85 R bﬁélﬁ’g Hﬂ%lﬂb%moﬁﬂirélh%glons
gate material includes: orn1ng the gaté materi al
associaletihiith gedé chapasiel pidhe resiesserbdevicaeegiens.dbe 63is narigrialeomprising
gates \’VFII@H %E%ﬁ’lc@lmm%\f@cfnn%@ﬁ)a%%%@ BLres/BRkA Pé@;ﬁﬂsymﬂh%'é' aothé® at least
atter the gate materi al form
some dff thegamd @Mcegdrte@ iegioas ICQ'InP”ﬁS'ﬁ@i p\pitiRegontach é@d 8Bt BRI Piefle
[ f evi ce regions. 26. The
ComaC?%ﬁB%mgw(%:olr@r%egént l}‘ﬁpﬁgre@@%en%r ising form ng the gate
material as part of a stack of silicon,
net al -containing material, and insulative capping
material; and wherein the patterning sinultaneously
patterns the silicon, netal-containing material, and
i nsul ative capping material. 27. The nethod of claim
26 wherein the metal -containing material is pure
netal . 28. The nethod of claim 26 wherein the
metal -containing material is a netal containing
conpound. 29. The nethod of claim26 wherein the
netal -containing material is one of severa
netal -containing materials, at |east one of which is
pure netal and at | east one of which is a
nmet al - cont ai ni ng conpound. 30. The nethod of claim25
further conprising form ng source/drain regions
associated with gate material of the recessed device
regions, the gate material conprising gates which
electrically interconnect pairs of source/drain
regions with one another; at | east
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some of the paired source/drain regions conprising a
bitline contact and a storage node contact and being
wonewripeisat ed i nt o DRAM devices. 3 1 . A et hodraf/Us2006/008295
form ng recessed access devices associated with a
s&hi coAdathart of doing (BSesIny, accesmpiisvidengsspriaed Withg a
ubsHiak formng a first patterned

Semm(?r@sq?{:og\gg#&h ﬁor?‘ E k)l % the first patterned mask

havi ngpmpldrm'mg@nmm@wmongubw@teet hr ough defining first

| ocati g, Lol L BRSNS, RAE o HRY h&fthed mask

et chi ng dtrat e roug salgb irst Tocations to
having aremingscessdihgdioer e’EhS;Olwé‘Vie(ijmQ fiegt dtpaioradpetienahgs ichtagessed
amms%ggwgubstrate filling the recessed access device
nﬁ@swthagﬂenmenal formng a first
el ect r ichingyhe sibsirateitiougnsaidifiet lapatiens thdom regpssed access

devioe{’tﬁégc Egggt H@ﬁ% n‘”f'@ﬁ"nec%YlSEtréth gate material; patterning

I'ts {77 CBl I nsul ative naterlal into a mask
def i ni fingithplrecessed 90@53 dewe@gem@s%thrae@at@ materiahe

acces Sfoq%\ﬁ:ggagfil r%tﬁégéc? i Ilgﬁ{sﬂ Btib S ARG S iMdeshiidYned mask

i sol ation . ccess device regi ons conprising
andounﬂvagﬁemmﬂﬁymof the recessed access device trenches;

et chi ng t'ﬁémﬂ w%@éﬂ?@aﬁl? Jl‘%ﬁlaﬁ% thateial Atd é’ﬂwa%@gbﬁmnd 8

recess bSt rate o Ssal I sol ati on regil on
pluralityt Qfmcn@ssadey@errmm fitP 2desyepdcarRgiong Qﬁlnﬂr'%iﬁﬁ‘dfe%%@é'ﬂded by

lsolah&#feeq?é:rgl E¥é 8&/|cfeer%gf6ﬂ§ c¥hbligind 6RY bBAich86f MiakEcessed access

I'n the access device regions; covering
deVIceth@ﬂqheeessed substrate with a second electrically

i nsul abj e gTmberd QJbsﬁQteCd?‘éQlH iddMionsehish lt@féoé@sgih@%ubﬁéﬁdle of
t he second electrlca y insulative materi al renDV|n%
CCess

said ischrsioniregien.dheetching alsoyemasing A19 gate materal Kpm batwesly e

dewc% \HSWQWIIE virlgtgd g&ﬂe@ﬁé’téheﬂ Aithin th@%ls'&él,‘slo‘éelcgﬁégﬁémsm
mng a plurality conductive lines, indivi
conducpp\%mg|Th%@06$ﬁe€§éﬂpﬁ§a’f%&’|‘tb§s%ﬁ9‘l‘q P'ﬁPfé'C%d%%Eaf'Ve material

to ooﬁﬂﬂe‘i@oliﬁtﬁﬁ\' e |§n AR 16d §&dohl eRlctritallyih SlilePRNAGtelAlg gat e
materi a he multiple access device reoglons W th
one ané&grAeying the first electrically insulative material; an
after removing the first electrically insulative material, forming a plurality of
conductive lines, individual conductive lines extending across multiple access device
regions and electrically interconnecting gate material of the multiple access device regions

with one another.

32. The method of claim 31 wherein the first patterned mask comprises a silicon-

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

33. The method of claim 31 wherein the substrate comprises monocrystalline
silicon, and wherein the etching the substrate in the first locations comprise etching into the
monocrystalline silicon.
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32. The nethod of claim3 1 wherein the first
patterned mask conprises a siliconnitride- containing
woayerioewser a silicon-di oxi de-cont ai ni ng | ayer PCBRIS2006808295
met hod of claim3 1 wherein the substrate conprises .
mBhocr Fbe atdthareofidimSdheaeid theh@ling the feresseEAioTgS fRECe
| ocati ons conprise etching into
trencr}%% %{r?ncﬂattg Maﬁlirfarﬁrﬁbrfs%g m 9

ne silicon.34. The nethod of claim3
1 wher mrmlrtgwtdaefgatel maigrialie cpvardaes gt paticatas! rmask el to be within

with gate material conprises: formng the
thetrénroﬁgg%g'tﬁerl al to cover the first patterned mask and t

be wi t iplamatitieg theegatheateriahie rpmavaitiedatyymetrsiafsera over the first
patterHl&g i as@lwhilg Ieragfcr;ﬁg\fﬁe ég& n%ﬁér%ll DRh&th&lecbE QM Q¥8Es ddVe trenches.

patterne eaving the gate materi al
within the recessed access device trenches. 35. The .
mBBhod Toe redthochelRrimiAdriiatein e gate enataiiab FPRPIIRESRYicPs 884 is

e iLyel y-doped prior to the
Conductfl\/élgg %g”d@ éé‘%trrr%w od of claim34 wherein the
gate material conprises silicon and is_ not
c@ﬁductTh@éP%}h%ﬁfe"d?"ﬂi‘rel“d’i"hetr@'”tﬂh%gi)t?@??é?”ai Pﬂ@'p”%‘?? silipgg and is
not Cdﬁ%h@%lﬁcﬁod‘e'd%rlm #AnvbrheliAng he first insulative
mat eri al conprlses oxi de and silicon nitride; wherein
the planari zj a ed s rface extendi
aéross thﬁén*?"h?‘g?f Cg%i'tnt?é‘r"ﬁ'gﬁe' é?(fzréﬁ'ﬁ's‘t‘ ﬁtévedaiatgnﬂlagog}png?s oxide
and sﬁ#&% Hﬁﬂﬁfeel/vﬁeﬂehﬁthfa@iamaﬂﬂn@ Rembiarganaeize¢ burfael dxjending across the
nsul ative materi
frst o RSt 60 1enGAle PTG erairegatn e ToF Tow & frpgectroally

insulating taddriaV eonpiiRs aI ext endi ng across the first
patterned mask a nd. for.m
si | i cor?Xkhing g P af'?Féj %r{aﬁ“? 9 {%rﬂlﬂéﬁ ?’9@ tP %I”%HK?EV%
matertdD @x@hdﬂ? aefost i ffretr;ﬁetnerrrwuh@em arel thatate radlterlaBBandl'he
nmet hod .0 m. 37 whe nariz

conpri ggrgmgg e@gjﬁotﬁpgrﬂc{e&g%&eﬁ Erﬁb|%§lﬂgtnv]el rpgtgn% c%v? fr:ng énde of the

first insagkivaRtht@Rpri ses conducti vel y-doped silicon al ong
the gate material; and wherein the oxide conprises

| t
?(?ﬁpflogr Xrﬁﬁ%?@ éﬂc‘?%”n oif \Hﬁggl\p etlrwg ?){?ngn‘?}etdesrupfg?e Q@rﬁ[‘gns%@%moon
nitride along the first patterned mask and comprises conductlvely 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.

39. The method of claim 31 wherein the access device regions are substantially

elliptical.
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39. The nethod of claim3 1 wherein the access device

regions are substantially elliptical.40. The nmethod of
woheaionmo®&s4d wherein the access device regions aPeT/US2006/008295

substantially elliptical; wherein the substanti

ef.i pt Teameiiadss §Iaa@§1 a\@ef%@iwCﬁg@ge\ﬁqe rﬁ'ﬁ'ﬂ)s bt Sl}{)stantlally
ellipticaP MiHetid ‘cHeaéub?JahhdJlS/Eﬂ@il%éée&skuQ|ré’g|brhlﬁhd\/%q)elaﬁeyﬂongltud|nal

access device trenches have primar ?th axe
elliptioph@tesi whetew e ireressed TGP GaY'%tfe@heﬁg‘? %B”m%r)‘(i%”@? axes; and
where‘rh@e%%%ﬁ@l%buﬁ]dldél Slhbﬂdét a6l of %?&Qﬁ)%téiﬁwhﬁeﬁhmleglawéeeai@me
stantial orthogonal to the primary es of

regiongiase seesserielt) AttanPBaldR JiecR MDA RS AXE o i 89 [58°sS
dewoé)tfr fdr@km 3 1 wherein the access device regions are
%stantl ally elliptical; wherein the substantially
elllptlcal access device regions hav

By t GEP mEAea 1A G HEES L antiePe? oV Sobe gispgHbstantialy

ellipticAf GRRPeif W SDslahBARNSPIBA WecHS dm'ro}é rb@6@§ ha\@@ﬁmarﬁnﬂ]gnudmal
wherein the primary |ongitudinal ell

elliptiqehaxas WSerit ﬁhSIVP%PSéW’ P?Pﬁsﬁ gPVige H@%‘g‘ec? ‘8 Bf'waaﬁ%?@h g¥es and

whereﬂpﬁweﬁﬁﬂ%ﬁrﬁ%bﬂldi%l efipfegon ofttiee Istﬁlﬁtd)ﬁlenmélyptllcelmgi:bss device
axes of e reces ed acceﬁ devi c%&g ench e

regiorivgt R BASEAE RO TS B Pare HGrpresad 2ooess
devicdRBHeyst al line silicon; the etching into the first
| ocations to formthe recessed access device trenches

etches_into t no talline silicon to a first
dépt h; Tgﬁcﬂ”’sﬁt%ﬁ%@%ﬁﬁn% Vﬁ?ﬁr% “the substrate of said
i sol at ltfﬂ-ﬂsdtsgat@l’toﬁtpﬂb&mbﬁd&@yﬁthl&nmm ystal line of

Lhe.SURSL£R1, L0 P3RS0 dFPElRle oSeg BB o

trenchfs éxtaismid the mbem&ys*tamms'mundi festetspth; ealll y

i nsul at,i ve mate rls il i.0X| he
ot hod 1 Siehap e e Breih o Fad el Qb fes it nd
monobﬂfswllaeiovenermbemtalto aeemndscmtrathlat isext laakt wioHpldameater than the

. d ride between the silicon dioxide and the recessed
irst % strate.45. The method of claim3 1 wherein the
form ng the second electrically insulative nateri al
cagpr i Ses:métbodpingpitnti weareindhe beesndiaetioplly insuptts paterial

COmpIaneS snlllcon OIIOQ(CFover the first

44. The method of claim 43 wherein the second electrically insulative material

comprises a liner of silicon nitride between the silicon dioxide and the recessed substrate.
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electrically insulative material and recessed

substrate; and planarizing the second electrically
woneusliatdsve material to renove the second el ececraabkdog/008295

insulative material fromover the first ele trlcaw

i4/sul afhesmethnf OECIRERG] Whetdthedemras Beseeritapriycally

msulat{x)%erét@ﬂ%ll n@ﬁg&rl al to cover the recessed substrate of
ation region. 46. The nmethod of cla

wher ef Mg TorRAABE PIREIICAREES WA cgURPTRIHG OpY dhe o st
eleotn@elll?‘ﬁjisru'lacfl@!a %tér%h%cﬂéc&@séﬁt%%{ré‘ﬂe asg wel | as over t he

is within the access devi
regi on@anarrlzmg'rth@ seea e drically g]sH{aqum‘atﬁr;@htgrremove the second

electn;?eﬁlpprﬁ u'f’ain(}g e Yfr@rgu Rbr {h%%ﬁét éé@rﬁaﬂ@h‘s@lhh% \ﬂlhlle lefvibdehe
el ectrica insul ative material prio th
seconfl efesirieglitt |h@ul@’rm$dn@tpnq)éo cpyfridhe recessed substrate of the isolation

region.

46. The method of claim 31 wherein the conductive lines are over the first
electrically insulative material as well as over the gate material that is within the access

device regions.

47. The method of claim 31 further comprising removing at least substantially all

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