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SUMMARY OF THE INVENTION
‘[0005] In one aspect, the invention encompasses a method of forming a
semiconductor structure. A semiconductor substrate is provided, and first and second

materials are formed over the substrate. The first and second materials are selectively
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second material is forned to be repeating regions
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[0009] Figs. 1-3 are a diagrammatic, fragmentary top
- BRAYF éﬁgoﬁr IIPABNGE HRNBhawANES Vi ews of a

sem conductor construction at a prelimnary processing
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[0010] Figs. 4-6 are a diagrammatic, fragmentary top
vi ew and cross-sectional side views, respectively, of

the fragnents of Figs. 1-3, shown at a processi /g
YR 2W& 1% hsequent to that of Figs. 1-3. Figs. PEI/HHOE017156
are along the lines 5-5 and 6-6 of Fig. 4,
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[0016] Figs. 22-24 are a diagrammatic, fragmentary top view and cross-
sectional side views of the construction of Figs. 1-3 shown at a processing stage

subsequent to that of Figs. 19-21. Figs. 23 and 24 are along the lines 23-23 and 24-24
3 .



Fig. 24. [0017] Figs. 25-27 are a diagranmati c,
fragnentary top view and cross- sectional side views
the construction of Figs. 1-3 shown at a process n
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3F§5”9§ 8 %t a processing stage subsequent to
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n - ective 0
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spRegneen 1 353 i el gy

p@qﬂog@m@psylgqsgistge construction of Figs. 1-3 shown at processing stage
subsequent to that of Figs. 35-37. Figs. 39 and 40 are along the lines 39-39 and 40-40

- of Fig. 38; Fig. 40 is along the line 40-40 of Fig. 39; and Fig. 39 is along the line 39-39 of
Fig. 40.
[0023] Figs. 41-43 are a fragmentary, diagrammatic top view and cross-
sectional side views of the construction of Figs. 1-3 shown at a processing stage

subsequent to that of Figs. 38-40. Figs. 42 and 43 are along the lines 42-42 and 43-43
4



of Fig. 41; Fig. 43 is along the line 43-43 of Fig.
42 and Fig. 42 is along the line of 42-42 of Fig.
%OOZﬁ} Fig. 44 is a diagrammatic view of the
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53 is along the line
dﬁ"fgicﬁ':‘%?o and Flg 52 is along the |ine 52-52 of

Fiopezp3. [ #f}R8%1-Fsdfea ﬁégrﬁ&t%ed@gr@afrﬁ%@ l?épﬁﬁré!w and cross-

di agrammati c tO{) vi ew and cross- sectional side views
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sliBGRueSUb §RE umgs t4e-3chatignk2 Féhg $3 aEéLalaag el lg8s 5252 and 53-53

258 &5 e Bisagng ﬂ@%?%@ et B 68 o . 1 e fityine 52-62 of

. bs. alongthellne 55- 55 of Fig. 56. [0029] Figs.
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%Ffﬁstggﬁ%ﬁé% an@4g§ %ggf:FS' g—;?gs,:gg aﬁ@ 36 %Ee Qloﬁ%@'e‘?rﬂgs T%é‘ 85 and 56-56

phieigl 54 &ids 86 Hoalog Piedine 58-56am Higk-ES. arﬁiS:lg $bd$ elogy tﬁedlne 55-55 of
an 58-58 of Fig. 59. [0030] Figs. 60-62 are a
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alwhfeeQeIMO thet ithign 847561 Fius1 5Pem B%acodpnd thedges 58-58 and 59-59

of Fig. 57; Fig. 59 is along the line 59-59 of Fig. 58; and Fig. 58 is along the line 58-58 of
Fig. 69.

[0030] Figs. 80-62 are a diagrammatic, fragmentary top view and cross-
sectional side views of the construction of Figs. 1-3 shown at a processing stage
subsequent to that of Figs. 57-59. Figs. 61 and 62 are along the lines 61-61 and 62-62



of Flg 60; Fig. 62 is along the |ine 62-62 of Fig.
and Fig. 61 is along the line 61-61 of Fig. 62.

“%3031/] Fi gs. 63-65 are a diagranmati c, fragrrent argl
#RSAHAHCr 0ss- sectional side views of the PCTU 20051017156
construction of Figs. 1-3 shown at a processing stage
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FHigl.6972. [0035] Figs. 73-75 are a fragmentary,
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%<& sectional side views of the construction of

F[0gs5] 1- 3 $lyswrs-a5 are phragesdarygdiagragenatis idyseew and ctoss-
Bl 92y R 4 08 b 00958 f oo
shbsddgupet 17 87 8f Bfs. Flgr2. Figs. FAcnHI7§ arg Flong thel lipag 7447d and 75-75
of B, T Hd 78 73s ?lﬁhﬁtheﬁaﬁe 7[5%30% id78%and 795 5% 185808 the line 74-74 of
fm;t750nal si de vi ews of t he const ruction of Figs. 1-3
S0 o, SERECAESER Gldiyad MAGENADR: 6 {ARand pny,
gﬁ@;:ognge vigws of the construc’aon of Flgs 1-3 shown at a processing stage
subsequent to that of Figs. 73-75. Figs. 77 and 78 are along the lines 77-77 and 78-78
of Fig. 76; Fig. 78 is along the line 78-78 of Fig. 77; and Fig. 77 is along the line 77;77 of
Fig. 78.

[0037] Figs. 79-81 are a diagrammatic, fragmentary top view and cross-
sectional side views of the construction of Figs. 1-3 shown at a processing stage

subsequent to that of Figs. 76-78. Figs. 80 and 81 are along the lines 80-80 and 81-81
' 6



WO 2005/ 119741 PCT/ US2005/ 017156 of Fig. 79; Fig. 81

is along the line 81-81 of Fig. 80; and Fig. 80 |s

along the |ine 80-80 of Fig. 81. [0038] Figs.
“é\(?é‘mg/l%?"'ﬁ‘gr ammatic, fragnentary top vi ew and %?‘8%2005’017156

sectional side views of the construction of Figs. 1-3

WM 781 Fig FAriQERAG HRAINSIAGP of TP BOARRNFig! 8 i RRIng@he line 80-80 of
Fi gy Ig | gs§ 83l and 8403% al ong |tghe II [ negj 883-m893 °

a{:ﬁngé4 84 of F| g. 82; Fig. 84 is along the line 84-84
21005824 83569%3]@2-@% eSgiéxbgagahmgfr&@ﬁeﬁtme?@ae@%nafcross~

1 g. .. ) 1 gs. - e ragne ar .

HRiaheias Vigws B as RIone g T UG AP Hrss g
m‘ubgétﬁ:emgsﬁat GEFigs. nrggmh Fmg§].c83:§na aghaggnaloag it lipeo 6BBSiang 84-84
St e uent o X

31 200G § Ao Hhdos Bt i S 0 g Ao g 1 ba-83of

Hiig.8487 is al ong the I|ne 87-87 of Fig. 86; and Fig.

8 I th 8 7.

obhos 3 o Tl Besp 1 Afeat 0o Ry Brdary s R i abi §oes-
cectimal sdxviewsal ths icdestwicarsofdiigd. N8 someitat agréasasiog stage
Fi - . i
Fhfeogfido JURVECRL - o665 3005308 acRU DRARE R v 7.7
|oif Frigs 8807 B7 dalod tradine &7-87 of Fis $6; FIig.gt is sloap diegine 86-86 of
tHhe gsi ne 90-90 of Fig. 89 and Fig. 89 is along the

I'i'he 89-89 of [0041] Figs. 91-93 are a
d[%@?hmmt Figs. fﬁ&g@m dingrafromatip; Bagresidery tgx\dew and cross-

%@&wn@r@ae AEWE oMh 8 WBn QfuctidHEorFRILS b fHolwA it prrcﬁieg§n? dmde

shown at a processing stage subsequent to th
Fspa%equswwaf A s 8@287ar{'ag€9§9§ﬂ€ o4 jleshgops e ippe 8969 aggd 90-90

QJ'F'F*i 98s; fog 90fis ﬁbgg thddine Moo A ¥ig. 8924rRIMg.19%8s kiR tH3AM839-89 of
E 92; and Fig. 92 is along the line 92-92 of

FE’QJ 9093 [0042] Figs. 94-96 are a diagrammati c,
f ;tmt ﬂ]ent ar F:tgsom 93 g a’:lﬂid @FrPSeic, ﬁs@;ﬁﬁemho;ﬁn@le aNd e8s-

e constructijon rocess n
Sealpde! SR EHbS F%n%*waécqbcrf R WA e
g_ﬁbéﬁqﬁel&!t@ﬂ@r bhiEgs. ISBGQ.EJ gD %2 agd Qgﬁf@ﬁon@fheﬂihgs 99492 and 93-93

" . s al.o e i
Qt;p'ﬂsggfb% 8@{&}%@@ 2 Ilgg %g§% %‘3:8% arggzlg %gdiglfn%ﬁ&qme 92-92 of
¥#.99. are a fragnentary, diagrammatic top view and
t
coeey |8 aag b Shabilc! el i boss-
Bhrai:on@lfmdé \iews &4hg Gonstiigion @ &igsndl- moan @t alpmegssihestage

Iu%g tcggn ggtdF $§ ,g?%s 3fégs': o8 gn@s afd %onggﬁglng?]@é@g@ and 96-96
|of ﬁg @8 Fiag 961s alengthedge 9@@@4:&]‘19F9@sandfw)9§walan@ﬂ@ line 95-95 of
¢pggamatic, fragnentary top view and cross-

sectl onal side views of the construction of Figs. 1-3
sI9B4H at aFige TS pieg fsagmpantary, diagrammatic top view and cross-

sectional side views of the construction of Figs. 1-3 shown at a processing stage
subsequent to that of Figs. 94-96. Figs. 98 and 99 are along the lines 98-8 and 99-89
of Fig. 97; Fig. 99 is along the line 99-99 of Fig. 98; and Fig. 98 is along the line 98-98 of
Fig. 99. '

[0044] Figs. 100-102 are a diagrammatic, fragmentary top view and cross-

sectional side views of the construction of Figs. 1-3 shown at a processing stage
' 7



7 WD 2005/ 119741 PCT/ OS2005/ 017156 subsequent to that

of Figs. 97-99. Figs. 101 and 102 are along the lines
101- 101 and 102-102 of Fig. 100; Fig. 101 is alon
WRP[E41101- 101 of Fig. 102; and Fig. 102 |sP%TfB%7305f017156
the line 102-102 of Fig. 101. [0045] Figs. 103-105 are

ast%éﬁH&No&héﬂ ofﬁgé,ggﬁmﬁgg ‘FdﬂanﬂH@Wa@@Qloﬁ? @&Simes 101 101 and
sect| onal sid constructi o

STreniP2H Fig. ﬂpg’c%%spﬁds Sioag Bo 1800k dbat ol 9 a0d g 102 fs along
Fihe $ine 16013D2: Fidri 109 . 104 and 105 are al ong the Ilnes

tl E%Oﬁﬂligﬁeagg:ggsiggﬁ*a égg BI&A F agﬂen]f Udl'a_grgmn%t& t?%wegﬁv 8Hg Ccross-

t dutibria eidd Oibwh @4 tref cohbiguctidh bt F[ﬁ@@%i;hd%vrgst a fr06eskDg stge

bR SR 3ot FIBOLRETOY (o Jfia FhE 108 Bfs S5 Efg tnes; 10g-104 an

sTﬁﬁMDSa:tf Fay. pf)B;O%gsﬂOBgs sibagythe line 884080t Figo1@habhd big. 104 is along
Fi.gs. 107 and 108 are along the lines
fb%ﬁ'l%%& h%pgf 1%%8 of Fig. 106; Fig. 108 is along

t [@046] ne 108ys1086-008 Riep frddTentamddiagrgmniediz topsview endcross-

té%gnéﬂa'ﬂ&d%%w% %?th%fcoﬁ!st%cu&%r Fi%é)qd‘g $ndulr-a hBdssting sRIg8

ew an

sﬁékbﬁ?—%ﬁat toglnc'ct@f Figem@’a’o‘foa H@g& d0%enrditod aie aﬁngihg §nes|103-107 and

|
Silb‘gé%e"ib:i‘) GF% H’bé"-‘r—ﬁ% 08% aBﬁ%ﬁg lx% ?ég ﬁg@ gf %%8167“ ahd Pifrg];e; 07 is along

thelne th7aHy ofFia 1981 of Fig. 109; Fig. 110 is aI ong

t 1
E®4:7| 2: 1%@;5% 3{@9 2?1 Ettega fré&ﬂenté}gdd;f%rgm{rgibgét {ﬁvléw Qﬂnﬂgr;)gs

asef”ﬁ‘%[@h%ﬁ? Heys OHihﬁéPﬁ?Fﬁﬁf'%Oft%Qﬁ VIBSPoRmRt @rRyecessing stage

SR6E4duRA to She @F F‘ig@Wﬂ)BOfOtst migsc NG bk €1 Q@taﬁr}gﬁh? fneslt1®-110 and
a O sSSsin Sta (0] a

F1ge 1 584 16 Hig g0 iy 194 4T T L5 B g ey Pigeltt is aong

A3tidelBi1and of Figd4144 of Fig. 112; Fig. 114 is al ong

t ine 114-114 113; .and, Fi

t bap] ne Gy Tib-la sk g st el opiedy $Pqpes

a;edmcmgr giteTeibws of theagnsnictiory oft Rigs. \1+3estoaundat @rmscsassmg stage

SRR B Rl B DSl 98 gy 110 ame

FII‘!QQ 14 b Pigl 142; Fig. d$4 lsjal@"ngahel lind 714a1t &4 ofl Fogugl TBhand krigeti3 is along

ther"l]elﬁa‘aﬂ%é)f%hsﬂ / IOf. Fig. 115; Fig. 116 is al ong

117; and Fig. 117 is al ong
t 0949] ne 1FEpsi1iB-b17 @neg dlagtamrr[a@c)mprrran@sy top MW 2wl erpes-

. : :
3o 1 LU o BEATRERA Yo, AR SRSy e
SHbsaquent ta that otldes i 1g-1dtagis. ktﬁa@@hh@rﬂreta@ngﬁm lings 116-116 and

FIH 9—3! 17 11.311I5ig 111—175 F (f)j 9%6 :s]a]}&'jlﬂg idel 1 61 R @f' 19 1t7h§nc| et 7 is along
[ 118; Fig. 0 is al ohg

tﬂhfé“ﬂeﬂﬁ@ Wf@f EEDW)@ Fi g. 119 and Fig. 119 i s al ong
tjpesd) ne 1fRs 1 plo drk G didg#Bnmatic, fragmentary top view and cross-

- sectional side views of the construction of Figs. 1-3 shown at a processing stage
subsedquent to that of Figs. 115-117. Figs. 119 and 120 are along the lines 119-119 and
120-120 of Fig. 118; Fig. 120 is along the line 120-120 of Fig. 119; and Fig. 119 is along
the line 119-119 of Fig. 120.



8 WD 2005/119741 PCT/ US2005/ 017156 [0051] Figs.
121-123 are a diagrammatic, fragmentary top view and
cross- sectional side views of the construction of

YO FOSNWTH shown at a processing stage subseqtfeHPS30g5/017156
that of Figs. 118-120. Figs. 122 and 123 are along the
o1 122- g, 391112(131% el&i& @E‘mﬁiﬂg fra"g%ﬂentd'—ry%p ﬂ@@ah@cross-
al ong thellne 123-12 . and Fig
aﬁesﬁ@a Pifie views of !t@?om%@ca?n wg%gs 12%8th%50@?1 PWG@W?E@G
I@b@ecfileﬂﬂtbd!ﬁf&if Figs. CIO8%H:. 866 Homahd v2RureQilorifthe lines 122-122 and

O K EbrRiaries %aion TR 188 SeAst 2091 oo BRLRE: 122 s long

|thyezﬁﬁ12m122{:ﬁf%@]12@ g. 125 is a diagrammti c,

c -secti of anaqt her exe
GRRL Con it et Haliechian pe s SRl e el iempieey memory
wievize @anstpoetigl |high cas petirmed intdveopesewith amaspdct ofiihe present
[9\%%% Fig. 126 is a diagrammtic, cross-sectional
view ot yet another exenplary nenory device
c {058} uct i Gig. WAL &ha diagrabiendtios eresk-sevtiana viedanf @oothiet éxcanplary

f ' ’
HEHBY Sios BIRAERU S wiidFed 3B thed REROMAERe Ll bemplary
'aSD%@tOf*dnBimgse@hlr@Q@wpl ary application of the present

5]“ on. Figoqgg :ﬂ:hg?ra tiEScr %oarcﬁﬁbi%w&%%m&gxemplary

| cular Teatures o
mn%ﬁﬁw@%ﬁonqtr@e@mwfmfgcanlbzsefon"r&ecbmmcgcwdﬁwﬂfwbwmplar y

@sé&ft%ﬂh@fpréﬂén?ﬂn@@ﬁthﬁm c systemaccording to an
exerrg aspect of the present invention. [0058]
5k a s

Fid 171 ISRITBITBERNAF AGHAThP OGS AR odimplary

féﬁﬂ&@yordgmhg rosBBGRYEHiAE t 0 an aspect of the present
, tion. TAI ;FD DESCRI PTI ON OF THE PREFER

| VERESI2BgB 8 ohfﬁ*@grarw@?ﬂwwp?'ﬂeﬂﬂﬁrofsemf?étq%ngsmag'?erboard of
\the Eib. fE?Scﬁijﬁ_m}dUCt or construction is formed to

C i se._ teln | attjce ,surrou | urali
s@@?@e / fﬁzgl rgalh Ievell Hoclgglﬁgragg éa&eﬂg%xfonf stem aééordfmg to an
ienyraﬂhiympesttmkheqm-@sém invbintin. can be incorporated into

es over,a |
OB A0 R R E sl Post Shirah A5 SRR Selrfindayice
ae@jrdmgto amaspeyt ofl ts@plesentimgnéorpl ural ity of capacitor
constructions in electrical connection with sone of

the source/drain regions. [0060] Exenplary aspects of
D Al REBORIRFIONI@E d HEFRERE RRED EMBRPIMENTS Fi gs.

Ref [ [ I
88, 5ot 950 OB Ao 5y gt contcton's
fareed in eranrisgreogaielivietriiicst sujrunding 8 rLiglity ehsougee/drain regions. In

COMBLESREs & 7Y Pl%éﬁtﬁ)hesﬂc% coﬁémﬂl&@&% B@mc@@@ra@&ﬂﬁfo‘ DBRAM

consi st essentially of, or consi st
apay Bptorraing |djgitdinga avermng dt §lseteal pﬁ@iwctlon with some of the

source/drain regions, and by also forming a plurality of capacitor constructions in
electrical connection with some of the source/drain regions.
[0060] Exemplary aspects of the invention are described with reference to Figs.
1-123. Referring initially to Figs. 1-3, a semiconductor construction 10 is illusirated at a
preliminary processing stage. Construction 10 comprises a substrate 12. Substrate 12

can comprise, consist essentially of, or consist of appropriately-doped monocrystalline
9 S



9 WD 2005/119741 PCT/ US2005/ 017156 silicon. To aid in
interpretation of the clainms that follow, the terns
“sem conductive substrate" and "sem conduct or

VEQHYPHAKYE are defined to nean any construct i pl/US2005017156
conpri sing sem conductive material, including, but not

| diiibih e Fo &Ry in RS retRidh CPMAWRIhY Bhat fHﬁB\ﬁrmélte“mﬁU%hl@éncﬁmtlve
sem conductive water (either alone or in assenblies

cHRpatE| Y "semisenductar sri ARl eFAdlR fo Ayegn any construction
SBMFISIRG B6inicy BdUBRYEFattrial, MEREmRg( @J&ttnbf-‘l' mitdaa0 Eh M sérficonductive
assenbl res conprising ot her. mafer

TRt B o5 T SO B e B Ty i Shae{TEles comprising
ldﬂﬁt-‘)dr wekitdhls ihuieoﬁptant{ B@ﬂgtceﬁtjdoﬂveogug%naﬁmag (udttet alwee or in
substrates descriped above , tru

oS Compr b eg’ matSHEL) TEfoR0 LnslEe: (e B upporting
@&Ubtum,lina:rud&@pﬁlﬁltr&t lirmfeddad] tak sdrhicoaduatioanpubistaies densibset ahove.

CRBEL' For hetorutln IR HRbadmmries pifited Bk B 12 1n
Pab0ar a@pﬁi&(‘sz}na%brilaay%q:anlcfbmmlse,\mnsm’emsemmliy o or mar}sezt of silicon
Jofox?a%”ar?é’%{ ﬁé%ﬁm&é’%%ﬁ. ckﬁés%%?tfbﬁéia}’qpt abo@el Si st

con as, ftor drystal'lTiné
s[0062bn, ardaysin Slieoven madetial i@ faaueh n@m@smmse ¢@nsist essentially
}‘%'FEbr%.stnglﬁonl 19391% fo" E)i%% c ste@lﬁﬂ%‘ﬁfﬁn aar? can be formed

di'scusse layer patterned
e pithidegsasf, &Jrlﬁaﬁifﬁplﬁa@em A@@Qﬁ dlnrRﬂﬂjﬁUfﬂr agieacts| @iseuspeg below)

rla%zfe?'ié gsh b@ pa%erﬁed aﬁmmfaﬁéfs 3 ﬁé{a%rmaékn P&:@&%m?@?%%ﬁ &fan be

he 1 nvention. [0063] |In specific asPec S
|r¢f9@@ﬂ foos  theed @ﬁ%‘é‘i’%l’r @3‘50@2 aspgcty pfthedmention.

CRRBSY Uct i gNgrifie %Qp% 6ﬁﬁ§fnﬁ/@ﬁbohoth@%tr§ctﬁfefsstb 14 and 16 of
sem conductor material , oxide-contai nin

SRBSBICHFT Bhoanpr %fafiedgo ﬁ%ﬁcﬁ"ﬁ?ﬁ@'ﬁ"c’oF‘%%%’gP? 9@’;%3*!%100“&'“'“9
PrLitiah HPE GHiBorh bomémhg haR mbdd edspbandiyt h@hudfﬁis@éd:t@ht isl# be

G erS oD i S 5 B i Ao g Yoo Sty S Rl
iy canisthad rhataﬁalssloaﬁ eBmptiscailyopfshaiinesdilicbalbl any dthemsuithible

Zor € Bt o i o S G QR Ao G B etors

(dlsduBMCE(ba!oxb)eNlﬁ aﬁun‘aﬁblwb@formem starwohstomtid® 10,aand accordingly

r@g#]% %ﬁ/ %? néﬁ%f rcfrtg ]at?flrﬁg,gnfc%ﬁﬁlgétcg{]ﬁﬁt%{lél?? gﬁtil?gfgﬁ.hrrﬁéteria!

fi2 éomtthe ssmdwequeamtwemm@nwenm fareree thesgavef.or med

L@?é@?x:g R[E'%Erﬁf&?] ne%{oeﬁ é HQS g%)éhe g(rzl r'r:rﬁea%ﬁlngflna@er'a% 8 is formed
oer layes KBn ilasking ma@ﬂnanw @@’n forfesampleasginierisecemgist g@enﬁally of, or
E&‘%%t o pt‘ﬁﬁ&%ﬁ%i 9{1& rPBe tohtﬁrﬁ?@ﬁtﬁéall?ﬁa@ﬁé@ﬁfbﬁhéEhown

can of 0 erned 1 nto
ngratl@@nTh@ga@rnwateﬁ@ 18ds fcasmﬁ@ as gawality pf spgced lines 20, with

fsls&hrrﬁg% Baing sebathbinoh He m@ylgh?seéz 2Pperdid ei‘p[to‘ﬁu@rbf the

i nes bei n% separated from one ano

linfsraandigaprg itqe@rpyfge gempipned dlpﬁaﬁ@go%aa;g%%gncagfln%é% _B‘I)ﬁ lines

2@ Eaﬁﬁéf&bmré’d BARFE Mg GiRed ﬂoﬁﬁﬂﬁta@dirédﬁ@n 18. The
l[ines 20 be consi dered to extend g(eg—na def |

HB0%5I ot al ReferingriegHo Figso 6%} theetedem fﬁ%‘” ?%mﬁ?‘@%g Satorta
18 frigs. laea) Rtk dtrdarto MaRRhASK 18RS maségesigcal@t §dps@ ard fansferred

%ﬁ%%?‘ftﬁ‘% by pﬁass&g%/sae? %Igé\;eggqakgq] Erfeesrgfsggﬁhe Lar& mas&?ayer 16



through the hard nask | ayer to | eave spaced |lines 26

of the hard mask | ayer 16 10 WD 2005/ 119741

PCT/ US2005/ 017156 renmi ni ng over material 14.

Vet |y, the masking material 18 (Figs. RCBYSHES/017156
renmoved. The lines 26 can be considered to extend

@e%%@{)@@ﬁ%rﬂﬁ{% r@tﬁ)[sg@%ééfﬁ gf'u?h!asgh ﬁﬁﬁér@m 836: Fééq 8.6) is

I nes errin next
rempyed. aThehings PEyan be fongidased il expand %Orfgdhﬁé@ﬂeﬁeﬁnedt isizontal

|8l @Rl sdYrysoRly 22 Lo narrow the gaps.

Mat er 1 al can or exanp nprise, consi st

c£QN881 i al | ﬁ%@rrlnwe%awélsgt1oo%2 & tRnRYeaEL ERATAZR R fprmed over

RS Bidsde arUGthi psfﬂrto neXeN heEgapsl IMASTI D8 bér‘n d@r example,
Material 28 can forned to a thickness, of,

ERHIFR, coRpsRSenEly 91, OsRESet ﬂf&n@@egfﬁ@a&waﬁeﬂaf such s, for
A ReR, bmm Mirew Matdriagzs d& Kediotist Bat Bickiads df fer diangse, about

Aogt “HTngs HRGrEronn ingestedybe artiod d- o AR Lo fnes

wiré begdatiimesodtedes. etch. After formation of the

SRRBELS o ey BPY 1iFBE 5ot M PF s eltBR Tk epgers o0
Vithl, arfidvtropiaretaveidicgiapsatish alrtiee spacersdidinarrdwenlgaps 22 extend to

%%tu% c%urrg %g‘%{‘g‘% at the processing stage of Figs.

openi ngs extending to an upper
s[0oB8ke of %m:mmg Repe tolZgs. Tiee! & dpshaamowed igapeel are extended

ongj tadi h
eS0T iy PRI AR o congapona
paetieghedeninkior® YppeysHriage 6f suljsiaBdi2. R’é\ﬁ@\am AW sheped as
ttr%ngﬁ&slongh%dl%éﬁy ecr&ﬂgg%?erdsalgi‘?g iRb %orrfﬁn@g _kikdd rﬂr&f?&f‘bﬁﬁ@ lines 20

to narrow t'h eni ngs. Spacers 32 can,
@kaﬁfﬁr@ed wastpte degs. &@r}m st essentially of, or consi st

0{00@9{“ tri %Té?ﬁ“ﬁ l‘?éx?{mgmbeﬂ' @ﬂ)ace%@i‘ar@?rorn'fe@rwnhln (Jaenmgs 22
exa silicon nitridée. Spacers 32 can or me

i oaTen P’f@ OReDRDH PRAFErS & o fqr.ea’efme'@nffoaﬂmﬁﬁgcqwsé?ﬁsgny ally of,

0P bEHEIRSF a hRde- @hﬂsﬁﬁrﬁgﬁmaﬁbnbﬁ)ﬁ@éh @@Mr%&arﬁplbeélbboﬁfmnde Spacers
thick of silicon nltrlglhﬁ3 over_ li.nes

SpEAT REEorDed by oVt H [y BhOf GRt i ‘z“?ﬂ%@}“’ﬁﬂ "&5’*\\{1\4’@6{31“85 pg for
eié%i; OrbOa %Qavﬁfpfoﬁrhﬁely@ﬂﬂﬁ?b@o’i érilm;onfsinmm cv@ames 26 3Ad within
oget her, form spacer

ko2 o e bspausvefliand dE paspuort L BRERert hpdevag o he
elam:vrbq:)aodfst cal in conposition to one another, and

di ngl | | th t
JORET ot Sritern o ShEsa [RR0E Rlrg deidl el ORGCTe Ha,'p e
agEITis) gsaddPs 32anbl 26 cayeive klentioakin dompBsition mganb@nmret,ranps

SRR Bl RO THANR Yo PatdEORITANE Helpgbdon

t erio eral er es o _
c@‘ratresimnﬁ@léln@rrpw cmwperngag% aml ag] @0 be|scRe fnelrig | ‘r&jomﬁtﬂpﬁo

Eélgﬁdmfﬁv g‘f]udn%{ﬂgm ﬂgg?tg%on?%l lrg&{?st i rﬁt%%&é%tﬁ%ﬁ:é@%ﬂes of the

wedbes icpirespondingéo epanings#2- be a dry etch.
[0071] Referring next to Figs. 22-24, openings 22 are extended into substrate 12

with a suitable etch. If substrate 12 comprises bulk silicon, the etch can be a dry eich.
Such etch can exiend openings 22 approximately 2,000A into the substrate 12.

11



Such etch can extend openings 22 approxi mately 2, 000A
into the substrate 12. 11 WD 2005/119741

PCT/ US2005/ 017156 [0072] Masking |ayer 16 (Figs.
WiB2005Y1974 renpved at the processing stage of P(%i’%?.““s"mls“

22-24. Such renoval can occur before, after or during

Qg St ens'lv%%k;ﬂé a"}ﬁreﬂi IS, 16211 RbOmaRsd il ﬁoé@ssmg stage of

I cal | ITzed to extend openi ngs
S0P2885 Bueh emeyal GROECAUTRE aTBr T BTG ThePRETSAN ippenings

PRGRE Isabstte 1 AY Bfpichfy, 1N EicR G dett¥nd éb@ﬁng%@zvlhtbbubﬁrate 12
renmoved during t'he extension gf the o

In
NG heenseiseNEGBIRNGe PRAPEAS BV Rednethlaver 16 be
HmbRAVRFING &@ex@&\s@\ﬁ@? tHERdRhingk ;rﬁésuta;ndtm ween the

spacers 34. Accordijn acers can be cansi dere

t@ Ofgt m pail pgéemqwahggwaﬁc}]mgglf mater @Ftﬁeteﬂ‘fesﬁ?gﬁ%ﬁé’é’ erZrEatenai 4

Qhd dbivesen altd Stﬂcyrs_(:ﬁn Aeeoigsi, Sefceth 30cdndrenagpaidersd to form paired
e

! t de of 36. For_jnst
Uh SheEaael ofings deefappatye din b 3o Fea e i falred
Biles Gpeither sid33f gapd 3B5 Foamstmce dfig.i Abetheds thoeé of e appers 34

N

oamppesinpsidexiatesigan2d extendingbétweert thei speseran Alippaidietyg spacers

' f
35557 0 Ay R 0 S0BE B g0
eAiending boiwern rﬂgissnaaeﬁbe consi dered to conprise a
fsfltjl %']r port ihg gr c?b%nﬁ'lﬁg 85 %@&d&&e@'lﬂotsnﬁstl%?éﬁ&%@bﬁ%rﬂ{gs can be

a second porti on over the first
p@malciiqsed tO[ @0%3}99 Rérfeé PPItiAG 3R extendipg m{!ta@ the semigonductor substrate

9behiRe4 ééc%n&?&%h ab offér théfn%f gytiggd within the first

portion 3 openings 22 to fill the first

CROTE | ey RArIesbiodas. BB JReatic mteralé2 Bumyidgbwitin the
Iﬂ%& phitibh 84 of &se%tr@@tz.@lt@f.mteémét@bn@a WidiR: ledvirig m aB%drel, portion 40

npri se, i st essen gx g [ consist of ;
gf th@gﬁmag%gpt(jlged @l&;@ﬁiﬂgmaé?r 43 can, doy example, comprise consis
Mﬁamﬁdf adrldoRgist o%im:cmumﬂd@ el eatigtiate fmctcemprabs ddnoamstalline
strate 1

Sllear PR 95 B AR T BHOY S ErgRIPE T B 2L iaPe
fe%rﬁiblapyl ditRiatidh Eandiiohd hekeveakions whiab torin dxide@®, towhthickness of

apoiTTaR e fastire rRinrrs TS R BB HAEaSinde 2.
naoes]i al 4Re‘iemr1grr@w weigsnR8130na gepsiaP4 isamelidel wittiegaps 22
é gén%? eéél fﬁl%%épggz grch n&%\ﬁso%%)ns S?\ﬂ&i}tgnal D{EE‘S{I lf@\' example,

rise essent
otﬁmpmne comsiit sesenfially af erqods;stotd atratiide-nentaining maierial sﬁ&#@h as,

Blcon 3 %ruhé Cﬂ%tel? Fid 8 bé\@rﬁédi 'EH {h"’cﬁ%ﬁ% 6?%? é&fa’ﬁﬁﬁe teBoft 160A.

or exanp
szoamit ur esStsuctmee 34 ﬁamhqwm i dgﬁw!menfeewmé&ﬁtp mdzf@tet ihat the

F%@?& ret%‘ea%hﬁateﬁéihﬁa ures are beneath material 44.

eferring next to Fi 31-33, material 44 is
J0BT8ct ed ReferingAsntofigsasde Semewrmwfléﬁﬁm@caawaan appropriate

QI!CI’I |t@fo$m‘§9ace-gkﬁﬂd?é hé af8e fiar g bna \REr MBleAAl 1l defbs 48 are

are between the spaced |IIars and separa 3
P?Fé’eﬁﬁl FheaﬁP@G‘PQ‘ kare aad §?Rﬁ"ﬁt€rthe Eﬂ%@ B ieAngthsr. Gaps 48 are over

oxide material 14, with each gap extending horizontally linearly along a horizontally-

12



oxi de material 14, with each gap extending

horizontally linearly along a horizontally 12 WD

2005/ 119741 PCT/ US2005/ 017156 extending line of the
VO 1WEtleri al 14. Gaps 48 can be referred tPEUS2005/017156
second gaps to distinguish the gaps fromthe gaps 22

déx%é;wﬁ@qﬁem 6l s Hate i 94 9134 ﬁg eam B8 re¥sdd foRsfdeBond gaps to
, such hows construction 1 roceSS|ng

sﬁ"%ﬁ'j‘é”'é‘ﬂ Thﬁi ggos Fom e PaRhERISE IR H@mogg bhi ch are
tyowzop! |y deisting h@& [ %2180 lshblrpéhdn% d@?ﬁmoﬁﬁ@ﬁb%{ the processing
ner gi i nto si e C onent s ca
R 315 S2aR shm e PSR T § B O IR gRggton to one
eFoeRt irdtdivg fo dififte SGNBoreNR Cckificdlly ahe OmettOR 8,632 and 44

con n

LT WP R A oS et it the RanB semaittan e anoter (syeh as,

S‘bﬂ@laﬁwp[@bﬂicmradntndé) @and 3dcdrdiingly smam&mlq)hémagadeéﬁsiy comprise

rIﬁla g]a?e%@ hﬁgfﬁgﬁg%&mﬁﬂg gmérsltigact p&l ng .1%4 éahné H&Rogeneous

rreqﬁem,emrawcbmnaténdegng lr@ubaWd Hy the labysk4y . i Thet flepresentation of Fig.

I
gMWh Bg\?lsécgﬂtthé ? al"l%\ﬁfoﬁbbt%lgﬁ’ Hr&éﬁjsfjtcf%#nt)l;% ﬂenﬁ'awm S, but itisto be
wpeemdtﬂeai isy/adpiegt regubsentedh by Fignd4 isdpé one aspachef the mvenﬂon

g@ﬁgﬁ% fn%}mon %ﬂg%'%é%Sb%?gﬁ g@%&ﬂ%é%ﬁeﬁﬁa%&ﬁg?g 32 art1d 44 are
eﬂol all the Sﬁmoﬁt@ﬁﬁb@? s o w’f@ﬁe anot her. [0080]
086] | ng Wérnﬁ@n&t %Flgé”%‘:‘»g? g8pPss 4% e&fe@nd@dirﬁ&%ﬂnatenal 14

t hrough materi al a suitable etch

w@mn&ayle@wea@ §xerﬁ%i@raﬁsa¢0ta4n@am@* déran §?n9é9§ &&siiglly §f silicon

Qfioxild dn@lQﬁateﬂé! Q’ﬁ'cgﬁ cOmiist @B&eﬁﬁlhw of%ﬁrc@rﬁﬁlirﬁi@némcﬁﬂwe etch can be a
essentially of con n

di(}g,etgh @ﬂegtéqeg%rﬁﬂ@gn f:l@pudglrglp@%to@?'g% @gldpe'i%fqro% a%ects of the

SthdeheH) tHy ;srbbéis@mglo!@s@rm ha&me@ttﬁmﬁd tb |ﬂﬁ'm 4 DRAM &redy, In such
cribed herein is utilized to

the roces
Aivig) Do Preleetieaon pergteie MR T Fesitor
mhﬁr editabfe ps:ewcwe petetiperiag tHeostthetiliaed myexiéridopenings 48 to
ph‘c))t or e? st or other suitable protective materi al
e etch utilized to extend openings 48 to
s[ﬂost:r ate Biéfen[lr(y)&k} toHefe 13840y corestruction 101 ig subjé8ed &
- GRbLEh (Gt foP R ChEflic:Prnc AR L RN O ol ERze an
plbaeraaurfzaa afrthe uqmenctsmt fSuch plhatitagioo am’gwea(matgmal 4z;ur@m over
I
?Aﬁ%ﬁr '(1:% gbta rggtre éfgéqﬂ%(r‘?tﬁ)tn@g ?(? gt?répr%&g 6&%;’9&? [lp dFRLRLERI51. Each
of teapiliazseebmipises a§mgf€am@sﬁ pterghéhsa !Qiﬁd bst\quearaspalf of lines of
OB $£STRs Rl ])(Fenh'a%g%e H&ﬁz%h’ca%lrécﬁoﬁ ad%‘i:\élh%eﬂen in Fig. 38.
between a pair of |1 nes of teri al : l'i nes
dhe eilarsioig sepriaied rfnozrbmeaan@ef@wh%@ﬁpsﬁ can be seen

| ok2P- 38aindle L@bbﬂ é—‘lfrf%cé@1 %r &aoﬁﬁl@ﬁé@&ﬁ ¢hef &0 Qta@anonal
anot her by the gaps . [0 Al t hough upper surface

ippation asReTEnaLReY Sltrﬁ’ée @5?9@ ekl f ‘Fo'ﬁ%ﬂe undgsieqoghatdae
blRRadLieh Bak réﬁﬁlﬂ@rsoﬁiércff Afeorfil 1486 Bak aurfabé 51li¢ bélewtite @@mal
under st ood t t he pI anari zati n g remoye sogﬁ

fetase o 41%8%@ ??P@Pt% iejawertion: dhe Eeighy 4 fae Bifarg PR semaining
aHétAS BhdthicdidnédhaRiRaHolSHISS En 6, it Ssiné BMRIts difthe iaention, about
helo%n of the pillars 50 remaining
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after the chem cal - mechani cal polishing can be, in

sone aspects of the invention, about 5500A. 13 WD

2005/ 119741 PCT/ US2005/ 017156 [0083] Referring next
W8P 7414143, a material 52 is deposited wiRGFESRdTIS0
48, and over pillars 50 (the pillars can al so be

rRb8sy ed t ﬁe%?nr{d r‘i@(ﬁto tifs. Whats, & BRudal Sﬁfssde%égr&é&ﬂmthm aps 48,

| ongi't udi n hori zontal direction)

gpd exf PilEey Sqaélaehglll@s cap ﬁ@p,bgéeferre%i;%qxssltnegslg él?ﬁt tlgaq rps&,ars extend
anglt&tfrné}f?ﬂws!h%thoﬂiorﬁal'Mti’é&ﬂdﬁ? lOleéhéﬂ o2 g3, fRkeRirhalk, copitie,

geﬁ%%@swaﬂm ?rrRPé'ﬁ‘F'i sa‘r? Zhns QPmﬁ!m”@é“%)tg“?Jr%{?}‘@édfof grample,
tsmb@rkmﬁﬁs. of pathiUir a2pOAs ofthb dfvehtors tiatdrial BMis frovided to a

lete .gaps, 48. layers 14 and 47 ar hown
et it 2oog Bl b sr B 1S e AR e 1, EAGR14 ana 47
|ai9eyﬁfcﬁvnaﬁ dasrexidmblvidvwhia Figret es inalcats2ha 0B ddyetsnare beneath the
parti?géar aspects of the invention, materials 52 and
‘conprise the sane conposition as one anot her,
ajeds4ic cor dimgdrycular lalspeats gfghe mventens matdrialssi2ranchk 47rwill comprise

?/ggi:%s $ %g??%'rtgé r%g ég%}ﬁﬂ ti-lﬁr EL a‘ﬁﬁ%ﬁ}dmd] y wm(%]@ 18 iar§9'|gfe structure.

SRclashet®. artyahewn Wl Fig3tde bnwhighoa sgg!gmmtgnal@éﬁgpreg@ts the
E'Bﬁluﬁmgﬁon ﬁmé\]ﬁdlsag chfil? ﬂ!ate&%lnﬁs‘ ci%l'h E)ﬁé e§éd1;}>l€ ocQJmprlse con5|st

he aspec utilirzed In
&ﬁmﬂaﬂy@ff@ldoawtr@ sificen nltm:le4 Ahe geract pFigi 4l bﬁhlé"zed in the

GFa@)Md%gﬁlio ﬁb dMTﬂl ofderltd §m’$r Pk RiSving. | Accitdi r{_?lyz €he drawmgs

n”p03|t|o p ace of the conp ositions

(Nllﬂ tglhzmtzgmpqaawe@éﬁn PRge of the CHMBESATEdY STGH Fwafm)t W@WG"Gf it
'ié'ﬁ'ﬁ %@tdne&s%ﬁe R FFSBPerdion %ﬁ&&nﬁd&s%ééﬁéc&qﬂﬂﬁhﬁjhtdomsmans 47
2 differ fromone_another. There is are‘plgl %ee b
ﬁa@ P%rirfiferﬁﬁomloge apgihepniae s d rﬁyeafw@d?@g?@ue Figs 44 Gempiied by
é%x'fdiéillél asd ihe rh?@naﬂ &B%n b@tg&gg BetRen Iﬂ%i@ie@ia% V\Mh &lich pattern
n ef j risin

tr 55
agf«f«wﬁ% SR Ry POATI TGRS D TR GRS 51 e pedestals 14.
[[QG%] Ref Refekritg tb Figsl %47 Zbpatibrnel rp&kﬁrgm&lﬁnmﬂks povided

i apaiael 8% MasRogisteroLsf Ft o B o dabtidfeis, and
acubrdiagle oairdbesFl) phtiencahbybehqpatitliographit frycqsisingo Fattbmgd aptérial 54

t
B Opasee e ey ot By JRefihdlinckioq FATESIERRRR from ope another
bpaamsd®Bd.r om one anot her by gaps 58. [0086] The |ines

d sp t
Nk s T L
bﬂmggaplt%%dﬂjmed es thedistBace 9frpnggep 58 @ndone §apBet i pefticular

%Mglzﬁc{sgﬁé ‘ﬁ%{):g\z%htloh hRe gi’céﬁ:ﬁb A @8 ‘?}1‘:&“‘?‘%9’*‘1 “é? w}lpoe( At th@same as

me as_ one ano
55 Rt otk thaipith 55 (e v b s halhal U Pk 1§ 6 59.
38688R9- [ROBAing R%&%rp, 49-%l§t gég% ggi eg§ exl@ﬁde'iﬁhrtﬁ@ﬁ $netials 53

are xt ended throug mat er1 al

: §|@ﬂ)§@cﬂﬁéﬁﬂb§ﬁqﬁﬁ§w rn@slquw),lgyergﬁ (flgpgfgs 4@}5& @mov,eg Such forms

SR LxtertiRg TheY 6 frot Shdtéried {4/ afXsBNGidHinks 888 b8 Bonsidered to

frommterials 14 and 53. Such |ines can be consi dered
be separated from one another by vertically-extending trenches corresponding to the

openings 58.
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be separated from one another by vertically-extending
trenches corresponding to the openings 58. 14 WO
2005/ 119741 PCT/ US2005/ 017156 [0088] Referrin

next
WQ2085/4974151 .53 a material 62 is provi ded ovefCTPIREE/N017156
60 and w thin gaps 58. Material 62 can, for exanple,

CRIBBE] S€.  FRAsHS n&? ﬁﬁﬁbé &} LE)G Qfnat&ial 69 Fbsér&l}lded)éver Ilnes 60 and

sflicon nitride, cah be forned to a thickness

A6l geprSA. Mg st ﬁ%parsjor@ﬁmp@ FYMPTiSE} p@\sgséﬁgseggal{y&f of consist

RGN x{nlﬁﬁe %ﬂ%an llen&rEndaGo @rﬂ@cl&{é@%f éxﬂbuﬂ@?ﬂ)ﬁedmbieﬂ@l 62 partially
viewin Fig. 51 to indicate that

Sl AR eHRTBrP A5 aaPt GUBSI0mEF g‘i“?"}’rh'a ety Yoy in Fig. 5110
HitiiGe thaiheNihed al@bhehsath M 69! cally etched to form

spa s 64. After for

SRBREL o et e 20 aRRGEE s e PRt o
Sphedrs ol eAfter. fot[nﬁlﬂlﬁﬂ]of fefcersrdan gapesg exttendh@weerbthesPacers to an
ogeni n% 58 a}%e q gnded into substrate 12 and

YRR éﬁ‘i‘?fys SW8 'ectric material 66 is formed within

t [p@soPpeni ngﬁferrTrtmmqumg@ﬁ aganpéjmgsﬂaenel egtenagdinto substrate 12
S ate I .
SHSLE et A 9Bt Pl o E3h B i W0 A ponvs
sih be erteddekintbesubainate 18 t@ap plleptba:[f ifomesxaimplesabett 2000A. Dielectric

?r'rﬁtfgr al gl%) Sariéorgﬁ@r for gf‘eirﬂag Qéf!rc}?_ﬁ H%Hdb nﬁqosih |abglﬂ:%tl8rﬁﬂg Rfpich

I'con
@ab@ra@m%ebmwm@@ nmnaerwetalhn@ S'&@Qﬁﬁﬁlﬂé@ famneeﬂ/@'r oxistizing sficon. The

béerﬂﬂﬁ’s @?ang%)@&nﬁﬂgfdd' 18 Borflolerkd ¥Jbo‘hﬂﬁlsé QWer%"rﬂdnCHE £ an

|ngf dielectric materi al

YpRRSTPOFINt Ao Witly therlewerrariay 68 wr&jﬂﬂepmﬂ'ew'ﬁ%wﬂ%@' 66 and the

@Eﬁérﬂogioﬁlmotggh flecp Material 72 is fornmed over
I'l nes aps 58. Material 72 can

098l e caﬁﬁrlw%@%wﬁf’@s@ matayjal 2 rormpd %"&ﬁ ines;60 and

thlhﬁ%rga% BQeNFé%ifaﬂ‘?mba{lg fdfﬁzf@mb@' corﬁmfsl@ @@ms{ Qﬁseﬂﬁailg'gif &r consist
i con di oxi de. ar as erl a |

Bfe%fb%’f"ﬁ'%ﬁoﬂtﬁlﬂ'égﬂﬁt Pi féb%@ffppg%ﬁi\mﬁ@”ﬂ%t E‘ﬁXSF‘EFéW

BSpath] mabtiafv e m&iypwtedno daﬁibmsla bhebout 850A. NTitd ateffls a8 and

i dlctethat su mat er i

oM iR ?ﬁ?& ﬁ&y{emt iy Fiﬁ %Q% g@lcgge tag%s%bgg}tergalsr?rg gdef

afateman}smuctl on 10 is subjected to planarization to

L@Q%]ﬁ ,hg a{) hg%ar o {éﬂ*’gﬁ%@g a%i Sepzé sunéjm‘g%sof fr:ons'truc’uon 10is

sqipested o flaceizatin tnﬁdprerﬂ'nalplahmlzeﬂwppt surkace 7at iTbe pleaarization

LAl d
Bt BB A Rd o Rk Alnetf iifbckp 8l mbfalla e 2¢
planaivatiopp® alse rdnae somemdneateri 14 40 thph he planarized surface 75 is
b R F i) %Tévﬁ@d}lap% VA R0 gd %,Pagfa*ax of ﬁ'l‘éfenﬁP(ﬁ{mh‘%

em cal mechani ca can conduct ed

-.planargaw cpples a@@rrfpétalaedﬁs' m@mmssmna%wcamcai polishing, and
U&h}gﬁé BRvhicRHE %%99 u%er%uﬁééé B} Sl 560D AHIVE af ru)ﬁpermost surface

odi ment s. | anari zation, the alternatin
phsubpisatg 3 24m axemplérﬁ(te@mdm%@ Aftey dhe Plararization e aier
laD&rs FtpiNAl dxiithdl ANRS Hvekflcal BideciBH and the alternating layers 14, 62 and
72 extend along a horizontal direction, as illustrated in the top view of Fig. 83.
[0093] In particular aspects, material 53 is {i.e. consists of} silicon nitride,

material 14 is silicon dioxide, material 62 is silicon nitride, and material 72 is silicon
' 15



72 extend along a horizontal direction, as illustrated
in the top view of Fig. 63. [0093] In particular

aspects, material 53 is (i.e. consists of) silicon
Wf??qoﬁ/éi'é"m material 14 is silicon dioxide, matBVEP208017156
is silicon nitride, and material 72 is silicon 15 WO

t?cﬁc%fel 1684 rPngé%RQ%ﬁéQ&E&%%e 7@1'0@#&;0' B4 eﬁ@ﬁ@i St & aernating

[ anari zed surface 75 of g ext ends across
é%teé‘? plattilicap nitiidgyasdssiligen gxife;c smiary dee piapRrEPH UBRRY surface 75 of

CP&!} di% alﬁ@d&o@a'c%rsg YirdrRBtir ARasdZA AilOPEIbXigs BhASBcofitride.
65 al so extends across alternating surfaces

oﬁh*%cpqnicerems tivelsatesen Zit 68 Whielbls & pPiitee oP YRVt MGERERSsing
isSade! df ¥eg. 68h@rd 1Bydrs Ghich Gvourhiygiballyhate Hegimd ¢tbdsiipn as one

t th t
by oo ATt AP i b
BApFes tr@rs%nfefmmﬁ)oﬁﬂérgﬁﬁ otﬁ@@ﬁiﬂh@[ andSgeg inf pemaiulay aspects

B coBRe S aHaNL 5ot Ae=L A AR Sieb KR EgTe shown

asqrged &getheomﬂig %6 to tmm$ shgle ssenired6l heﬁnatmals:bhsrndsfz are

i A
Bhh RBARS kirbichne FhiRb e S p Al Rus Wty THAEEs 14a0a 72
walt eoriyariss tislsamel cat@paition sshowmneties mdd egn tfhrr@qagimlet, kemprise,
%&Eé{&tﬁlé%&ﬂgﬁ fl Br (Q)%%H (gfl{slllﬂg)n aﬁQﬁgt s, materials 14 and

nposI Ition as one another
aif®98hn, f mt@»aém?tﬂ and ‘c”ofrﬁmc lns@me apasissie @Q’@é‘ﬁlﬁl\”&llqh;ﬂfe

%&bcﬁfglfﬁaﬂbﬁ refive td drfé%ome?)(lndﬁrch QOQ4d, maﬁ@‘fa‘? ‘76 @Jaﬁ' be

can I N sone aspec S, be naterla S ar e
sensidarpy alfijst srasriabwaich ks Tarmeingdaigae aadcFeial 111 ﬁa@, B% h

28REGdrSd 1M & Eérﬁ‘:’nd?@a’r&‘ﬂd" whh iSRARESRS [@re@eitln{q%glons spaced by

material which is forned in a lattice, and rraterlﬁ
SaampRls of tigdatits. ek 8PRREING regiensn H 1RHT &P RHRYWHinEyC §rfav having

faqrrmcﬁ 80 Q@ngr%e@ﬁﬂsmqg %h@ﬁﬁaﬁﬁﬁﬁ&ﬂe Fl‘fch SOEsHTRNErowWafalong a

the lattice ereﬁ) tlngreloiﬁ orm a %rgy,

WP AP aRoLAN e oW TR NG A BFOSP BIRICDIRE elpng a

fsbécﬁfd B¢ WhieH istsBstaritiady ofthédonaltb m@nurgmlmnh eheghasimamsstond
a vertical I el ogeg ted ax

Qp?fb'%lng 2RRO ALOT7RY aély X gﬁgﬂt‘aaﬁ ﬁ'@zar%ygegheasecggg Biglp is about

Mb@as\bigczimth(sf:@ulbi&:hantl ally orthogonal to the first

0Psiont o1 ARG ARG RER FoR b by za peigo sitoon

pltmdzal‘andsthabemm(j rdaténidl ¢ @ baimglsiligoradiokitie, if isiebe phdersiood that the

0095] . Al th b ' .
DR G oploh AL SBbARL o (FFIRE . P 14
sa orrdpnise; eonslt e&%ﬂb@iym@, aricbhgigrof diliend niwidej and rpatedal 7@ can
UAREhs, 805 BALerhidg o Ll o of Corgagversed in

nvenlon rngly, material
1[809G]an coﬁm teslﬁs hnﬁ!ﬁ@,ntslf a@@%‘@ﬁtqahlarﬁyu’fdlﬁed @rfe@&i@F—éQ the top

0wt 'Hd 8B & fetfé'r't?i ?xeﬁ@qcﬁ@itsﬁd k- néﬁt 5&853 the B'Bﬁé &% up-down

consi st” essentl a , 0Or consi st 1 con IO&Id
pOOsSEiheHRge! réﬁmﬂvemor it zsdﬁtbalundarﬁtpoﬁ\ﬂé%tﬁh%fﬁrm “wriical” can also be

uﬁl lee& Rerid 13 rbfef t%r]ﬁaj@@tl&n@ e&fé%ditn? F&pw&fdﬂ)/‘fr&ﬁ a%uugstra@@ dh@

er to axes whi ext end across the g)

amr@mgha meemaae&%i £ad b yillized r’fé%?{)%"@'f"?exﬁélt@ﬁ stiyctyre Ot r

Brarel arig.taBad rdBekh thdSrofcRfiths Ve shiakal72 aeieAling “Retically” from

the upper surface of substrate 12. In order to avoid confusion introduced by using the
16



utilized herein to refer to projections extending
upwardly froma substrate, and accordingly the term

"vertical" can be utilized in reference to the
WA of, for exanple, Fig. 65 to refer R(I/Y§7805/017156
projections 14, 62 and 72 as extending "vertically"

f’[érﬁ{‘”veF‘ri&QII)}jI sz%ferwﬁcﬁtﬁ‘?ﬁat@fai Qivhgibh ah@ ad Slevhtibnar @ektidrg the terms
avol d confusi on i ntroduced

Seiowtiona pprisell S 009 196vatpB T R o upggl hereinto

fr@fteﬁ‘fo 6:’9]65’2%5 eRichd@ihg Uphardiyliash b GOriandsach &, &rakamplal the
‘el evationally verti cal | y

direction, the ter (g?:
é’l"%ﬂ‘i}'&’f‘%a erﬂi"d7@I - Bghal |y el ongat ed” can be used
poev to Thekriplitia wagnaacdﬂmgmﬁewn Bmdﬂi!uzgd inptha figilngs following

fr orgégn §u rt%czs?raﬁgﬁsfz%a da Sé:gsaa %1%{;%]79 L&, %\a}reﬁf_gf,ﬂ IQ Jéoel% br?dé]c‘stood
dhaagﬁ@iﬁVthloﬁlegcorﬁ;fasmé zhsd@etsum wlhlcbenlatewala beafd gRiffde 63) are

dﬂ%(é)r\fltm g{] Emp {hte‘?pegéﬁa@ S'RH I{:]é(rigépgo g{eségr@% &Q'Hmon

tstrectum/zﬂntl on encorrpasses aspects i n which materials

SiyBBf! 52, e s, $rIde Eoch b HODF sBAOBRE) S
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substrate 12 conprises a nonocrystalline

sem conductive material (such as, for exanple,
nonocrystalline silicon), material 88 can be
V01924 y grown from an upper surface of SH{EHEV2404017156
12 Epitaxially grown sem conductor material is ,
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out -di ffusion of dopant frommaterial 88. In sone
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into a comon dielectric structure. Materials 92, 42,
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fromover pedestals 88 exposes upper surfaces of the
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aspects, at |east sone of the silicon dioxide lattice
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r@a‘h%r riSe 7c%n§§t%s§§ht%¥l3?o§ B%slsﬂoﬂﬂ)‘i Reanplk] SiRoH idideNand can
91 to indicate that such %Pons are belowother

r%f@rm%ﬂ@quh%%sqfﬁwxamp&ma f"éi 941 Referring next

oo Fioys - 943é35rnn@ﬁé>&ft¢ Rlgs {d-102, an bp@@'ts@ﬁa&@of&:oﬁﬂﬁfcﬁén 10 is

etch _which for cer}é_éoz and o em?sge%gl tals 88,

SRaTgeRh iy BELNR &?tetf r%@‘i PFYSY PREgYials

tandftb g‘ierelﬁﬁexﬁbase e L@bé:cémﬂac@ dipedasttls @Bl The pRnarizaaibn of material
ter

ned h .
% st Rebpizet g teceo 7 NP Haroaise oof B Sebpn ebg bv. for

caxasipi, chasiealtedhayicalfpolishing; @ndicat betcondustededcamab en elevational

| | 0 d .t LSk :
gt B} B0 an PR et Mbermts s P el ST fatbians 106
Fangses chd®eli@shticalrio opp enotben; tadip peiticotn sspacts ¢aorbolipbé silicon
ized to renove materials 106 and 98 from over
upper ‘surfaces of pedestals 88, and to thereby expose
{0s20pper SReférdogpadto aeaewsam 8 8iielertis rpatarialr1i1@ i fooned over
S{Ian%ﬁﬁ&f LiHace 189 aﬁgﬁrﬁ’éﬁ&n% ﬁ%@ﬁlhé ?rgaté}é iR f&rﬂ?ed oﬁ@nedlelectrlc

anari zati on can e accorrp exanp
dradeial 1 O.rbetesial tH) capaIoMpRERgNY auitgb leimetpEal i @ﬁé@uiar aspects

%N‘Ebrﬁ]?ﬂs%nccﬁ'l %Y %éegﬁé}fy of |d?'\58||131§’cf0f §i‘ﬁ&5ﬁ did IR0 As rRYR! 1 1tes

upper nost surface of substrate . The materials 106
sHigondiogid. piehicar Re famedipan ﬁé@@ﬂ@@lﬁ@?kne&ﬁ gt fput 2004

n%ﬁbfrféuln@dskmgm%éﬁal 489 cRobé) f@neeﬁtﬂéjlé??ﬁotoﬁgs%lvﬂﬁah is formed into
[001 vi“Referrln next to Fi ?lel ctric

pafiet Vidh PsroliepciRRbic pgrap%mgr Jigerd 4 Behoyh i fom &

aym?my BRtdriebman)- ém&{mrrwsm@ £14 ipthedlvidws of Figs.med aau eo4 with such
| e ctric

o HEInOSRPEP BN POGEY SPRS P CEnaR AR EHaE SOy  fashod-

UAEPiEvS e theCDP Siet of 55 @ 08, 18 lidjcatd thaDsuchpedstals bbve other materials
?I li con di oxi de. |If rrateri al 110 is

hereove
[00121] Referring next to Figs. 106-108, gaps 116 are extended through material
110, and subsequently masking layer 112 (Figs. 103-105) is removed. In aspects in
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silicon dioxide, such can be forned to an exenplary

t hi ckness of about 200A . Patterned masking naterlm

112 can be, for exanple, photoresist, which is ned
WRWSIEE shown pattern with photolithogr aph|l?;CT"Usm"S"O17156
processing. Material 112 is shown to forma plurality

Ofhib® szl aig thﬂndb@ oidxidel Selstéh ihfoughenatéeans 10tan
stri

GBI O5) D Snates fhipst fu-t B 5l SRoRBRRRE, S8 eun

da@besh udpenguritdcesvol dnetdee of 1p cundistiad pddegtals] @Bile leaving another

i ndi h d s h
R pEDG Spheihun e R bR B TR 58 Sty g ane
gmxrereﬂﬂgﬁtsaemerrmm mrhﬂenbmddlyeﬂxgﬂmdmgtileeas ol the mwlevanidﬁg 106. The

85?% ee@t I‘ E{edé%t%@ i glt{h’\ % i v}l%@thé Bovered sets will
P ol

n-aspects 1 n
Frmrmaism@abﬁamaeto rmm@h sitaiagsr denices 146 wib bpedrsemore clear in the

bl ' the etch through material 110 can
idé%dgrggg%mg?%"gﬁstch whi ch renoves at | east about 300A

901221 i con Tdedvateréal 18Y tamainiog aftengsos d36 aperensigdtiiough material
gﬁ 0a0H tﬁ@forﬁfof%%rﬁlﬁﬁgf’fﬁabé e BRERSHG afbng \emolnsodta%&%n in the

he conducti ve pedeStal S covered
rial wiewaf Figp §06.The exposed sets and covered sets

pddeBpat e 'F(bfé?ﬁzﬁd ﬁ&m@hby mtﬁnda ﬂ&t Eéﬁ&ﬁtlddﬂl%ih[%etrﬁﬁenaf 120
view of Fig exposed s dest

i# tarmee m'tpm@aﬁ%&@ @rad gl medmes 17 RELRITAE it - Bevaieiot ne

S‘ﬁéténélm bb corlvthéth ot ek i meeﬁly@@b@m WithifTBaRY 1 65 bG @6 not
|ces

AT D B Pepes B ame hetes: 4P of Beotarel bt i g meteral

g@pSah Eomphs: axtsngse etebfru@aumoﬁatmm alateria]l,Gindsn partiéier aspects
nes 1

f f. I lity. qf
1o ook, BonEestebidll ot eongg & Gl R pedRighh. For
[iiﬁHﬂér%d ]mR&ﬂiatﬁO@menﬁmtlﬁlg]ﬂoaécO@azo Igclﬂitalmdﬂlrcmptf?]rmed toa

uct | v : 1 ne miterl a Is forned w In
3@@&“8%&8@%@%%@& the lines 118 of material 110.
@MaAart i ve Adiegod bwnuiectmea;t@'rhnal meii@al d 8Aisdotrged duer Hetiirst

t .

%Bn@f@‘ﬁ?é{iﬁltﬁne%%?spe s aﬁ IgTrggatrléI(]:‘EZ2 dé%g. cofr&ﬁg% Qr%}l%ungple
neetteNial.ceindin parti@dercaspedts evilheomeprisal coni@t)e@antlaﬂmf)@ gensist of
mau%hﬁo@me%; %Bﬁ?éﬁdd%al%yln&%ﬂgé‘?ﬁdtéﬁ%! B B4 é’ém r%@dcd ist

partlcu ar as rise, consi st essentla Yy
@sserﬁlﬂllst@fn@r @nSI@tfofélm@tﬂm ilyan yxijew appligagion, matgrial 122 can be

%‘ﬂ‘%@md&&%ﬁhré‘:’:qe&@@f &8t Q@Oponduct i vel y-doped

E}%écr stalline silicon forned to a thickness of
Bl SOOAA“[GGRWE’A!FV insyaliverrar d8A dufermedboar @P‘EOWC’| Cﬁ’@dUCUVe layer

HBb e ElcdtricdiRdnd fath @ "cHE daP¥@fipidankistifdble FARGHEE bh& @ particular
git line material 120. Secaond nateri al

gaws Wl & e CABRBING RRERA aF o AHENF 03%5?%1‘ E4l ta slion nitride
STRRAMS a WitHneSOBTHbOSE1 0opANS| St essential |y of, or

RRRBAE . B e StsRl S 5 IR E R 124 asking
antal 124 &ah I, for@&ampﬁsptsdto@fsust forgsd :afm thda Bhéum pattern with
ph(otnptl'logr ph!g Brolcgéastir%go rk/lasrlr(a’ltz% Is %rmeg if a senes of lines 128 spaced from
one another by gaps 130. Mask 126 defines a digit line pattern. The lines 126 and

gaps 130 are illustrated in the top view of Fig. 109 as extending in a horizontally-
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tungsten fornmed to a thickness of about 500A. [00125]

An electrically insulative cap 124 is forned over

second conductive layer 122. Electrically insulati
WOHOVARHonpri se any suitable material, and |]i’FT‘rUsz"OS"OI7156
particular aspects will be a nitride- cont ai ni ng

W&bﬁ@dt@dl dirdofbn.| T GatRSialLeard 2ok h dh%h@dj hih&@BwM gl 88 to
ck ess, of abo% 1000 [00126] A

t hj
p‘é"fj't:@ieﬁ'é% ﬂ?ﬁa%‘?gl Srﬁ?é’?f‘%ﬂ‘ 9% melr8lSed over cap 124.
NBeskimg lTH’BeEféﬂrlab néGo Fap. PR-11Hk panamps &ans{lék@éd)iﬁf@ﬁlpﬁﬂemed

oieoaie ey 7hdEieS 198" 7 iebgdiar 12 aPP But P b Secuenty

1@831@@&!61@ 26 dsmenaived.amhe hemsfdrying aithe patern Mrskghlidgers 120, 122

19 g 10 BReRA S Do, orelady e gyord 46, 420 124
eitoeratiemgdistacks boréspondiag toyha2idoMEly20eEdinodidilline stacks 132.

g@{a 52 005/ 'I%Je?njfégrlaiﬁ ll %’(51 9@5 %ﬂd q bl Sglli b%ﬁaﬁ&?%ﬁb&ﬁgﬁa %y Ruitable

shown i n ine view |
i efeh ertambinedion phetcresd i mmmem@tensaeh cet hersilicon nitride, and can

Y StiefHeR Utl[lglg%g?b : e{t«iafh@ 188¥%4n £ Ot gﬁb&én ei'n]d?ca]ilw%% éoa?cemed

pattern is tr romgatterne maski n
1%3@% g etg@@ln@matemahﬂa@ gan bapeyglicepand £an bar@aﬁqraad utilizing a
i epbsequent |y masking layer 126 is rempved. The

transferring of the pattern throu%gla ers 120, 122
AH29b4 ext ﬁ&@nqu@elfﬂim walsiat 129 qosiasiss firghept phpersstals 88,

tahe d s’ﬁé@ﬁ@sé&%@pede%?a!@@féxéé’éd mfhﬁrpoplb%trfg@ H B@dTﬁé ﬂﬁ?s't<§et of
correspondi r‘}\%it o horizontal] y-extendi ng gel‘ta?ﬁ i ne
8

JeqeRals {33nownip gagied- '*ﬂﬁal%weﬁlg dine *qué'catfz h gtjs covered
agrotie nmérta@"r?eﬂlet SI’quvad \z:dla:mg any suitabl et et Clh 2;4

ati o etcC or ns mat er
E@ﬁ?w i con grpnqjlaex 3%@9% a1r15 15(% ‘ﬁ?té’reﬁﬁ%fe E}iSP?‘i‘?rﬁ éggare
doyneeltaidrig smjkerisa.l Sﬂfa’ébrﬁam e édmg&ta edhn;s@ﬂ@bs@ﬁ[hilb@f or consist

utiJgizin oan mat.e
RE SIS . <o dahen Y BB RuPTor iRy il R o o
ghicknes$ 6020} 200Ae a00 ndosstusmlydiubjettird sueh tyeeto s ariropic
t
SRRRBIA, Bk sior b O, BEARSY Pl Hon FRYRGSTEETT.
faa181] set éh elqm&@e&st la‘p‘l:daﬁl\& redtorial 136 isdashetiwithim thevapenings 130,
di .

o 8 ovdridtad@ 1620 Rl ol L SHE Ind iy 86 ST Sltardle
FeRprigey omsgeé esaerﬁialmqf ofi gessibkafislicomaipgdée.aln papliotéar asaBs,
"f\{eﬁenaﬁ PsRd b P Bexiak ?&Fn%d 11?’% thlé@@g 5fsab%§143(ﬁféﬁ Afltemat;vely

onpri se, consi st essent or consi st

q’t@r@b ilﬁ%?&ﬁtr%ﬁaorommﬁmc@te ql@ﬁsdBBS@) forepd &0 @ ihigkngss of about
bam RhtcRal 1'3%%3 R ﬁléda@i@e&‘@%é? gu@acetﬁsv%{@ﬁ%ane BRRH by, for

A, and subsequently subjecting suc er to an
sﬁ%ﬂ%‘ﬁwm gﬁamcaépelf?hms;ﬁ&t%ﬁghqwaﬁa P%/ BaleakiEtn da

fb&l@ic@@ﬂ ApeRts! l’ﬁéteﬁ&!a@bfis drenicd | PREEBAdicApoRdHREh Rathe/ remaining
rrg(g(lat ve materlgp 136 is fornmed within the openings

nessofdnalpia) 139 Bpmst baseof pReNIngs B0i1p @R Mppgrmost surface of the
hiagatlapi36vie ap@dtgoDad. 136 can, for exanpl e,

- [00132] A patterned masking rnaterial 138 is formed over material 136. Material
138 can be photoresist formed into the shown pattern by photolithographic processing.

Patterned mask 138 is formed in a seties of lines 140 spaced from one another by gaps
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conprise, consist essentially of, or consist of

silicon dioxide. In particular aspects, material 136

is silicon dioxide forned to a thickness of about
WADWOHI9M1t er nati vel y, material 136 can be  FPCT/US2085/017156

bor ophosphosilicate glass (BPSG forned to a thickness

of 42Dt line8 @AO Hapd\dtietd idla hodiomalsdiractdnan aid op dicwpdieg. 115. The

iﬁ%‘%ﬂ%ﬁﬁ &%E\AEHY%E gl%l%ga(gﬁr%gtgﬁ%%ingﬁ )é‘g\g/f@ h éo E{)ﬁa?/?a?@gfewence of the

nietatidnalf 136140l n  particul ar aspects, material 136 is

U SRR fE T, SBL L A gy mtr

t b3 axppeErthe set o peflesials ehichhienotrrataed &y diBoine staabo 132, and

001 PO TP 9 TR, 120

ARGt esi stTHetokedtilized to @ftencshiowgh prieral h3bHig preferably selective for
p | e

PR RSB AU 131 ARSIy ks e
a%vh@we@wﬁgla@sna@mlmmﬂfm ew:wmgs@c!@isnmth%@mvai of
1théreridiN@s! 'Iﬁ‘&é’t(é% A3pBcts, qﬁé@nﬂ 188 c§n BQ "sihé&’ﬂ&:@klge spacers 134 can

direction in the top view of Fig.

o5 slicon gHiein aae g elnmHiizeR q PN wrw 43 qarsbq ¢ chy etoh which

n@ﬂm@@a@)umécﬂw&%ﬂm@ﬁ diokaiae Iocatl On of lines 140.
next -120, gaps 142

8013 ] Referri Hg are
d20ERbed t HSSRIgRI Rextde FEQF' 121131?3@ 8” 85‘?5%5@%"3’t%€d§%!.”98?3"9”31 146is
plegesi witen YhpsChnal Elediicalipe@ictetiveymatedhlti4bicas coipadesany suitable

T8l Pt rBe S ibh Saipodndeen il parvsd. gepsist cssentialy

feoﬁ @dn$istrod ugidustivedy-tadedlsiGon.s For iadtenad h}al’[@‘a" 43 tarebe

r Ler ter

ol e iiTer sl b dorite BB ok Bisa L aFGREGER e
dhgfetial 146 wonﬁttmmai!lysbe]@ﬁa@imwerimatehalo‘rﬁsbenm'@ee xpojsedd to
e o S o oY Bbod Brrecd LTS Rt onrse
IBatedain 13Gandsi48.con nitride, and the etch utilized to
YATSHP, T X B e Sl B D g N e
tdipgragmatioptly ilustgtechas bele@ eieptflaailywoom@rtwﬁh/eonmm ragterial
148, e nfeﬁfd??&o}’&g‘émeolcgé% ddhprisE! BFExnGAL |4 8 ors and are

conducti ve nmateri al can conprise an Sul
iRRcEiCRlY connﬁctﬁﬁmrwgn %anda%@ ©edestalp éefm@dqydmte@al 510

MRLEHiIR sotdddargn %lbl%inc&'ﬁ&%{eﬁitw@ﬁﬂﬁ@tpbééétMS g8f . or
consi st of _conductivel y-doped silicon. For instance,

HREL a1 14Be i OEEFHdl?ét%W@FW%@Wd&&%%@I digitjipe

$tdcks 082 fofth BREBEN dr&bﬁtbwa%ngﬁte@mt AORyh A %hown in Fig.
med over materia

erial 146 woul ically be for
% Itig fybg Werprelg B*@%/ ki ‘80 FVQI’FQE baispigHon tofane rE’fCtVr%d along
sﬂimm;zoﬂmtalnﬁéxthqu c&ﬂdinfoﬁ@@ Scfbéiahx 1Ml tngt Sh@$ the

SuPay R Treeina BB B0 Ta bow gl aﬁ&%fﬁfgf iohn St R e

drneagmaﬁmmgemit |ejec’[rlcbli§5!§9’patsﬁéﬂ faemitted imgmehestbrags ahitsythat other
connect e d with uctive material
source/drain regions a ong {6 Same row ars cofnected to. Thus, each source/drain

region within the row can be utilized to siore a single bit of information.
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146. The nenory storage devices can conprise, for
exanpl e, capacitors, and are electrically connected

throu h_conducti ve pedestal s defined by mater
W22 yi ng source/ drain regions incor pora‘%@%ﬂugﬁ(%m”ls“

wi thin the pedestals 88. [00137] The top view of Fig.
Jad13showns tihratscuhe/drsin esfidiss| dodimaly corthiegicti td tareiuctive pedestal

SHagHs ﬂﬁ‘%ﬁé%@?ﬁ%"i“ g%g%llcr%ng%génzsoe?ﬁné%( 7 SoRIRLIS digit line

ustaldos SIBD duldéfimatindiviewes transidtorst Hobie phitiyg Ballustraledtdiagmammatically in

08 R Vo Ja0 B 162 BB 0 Bortpis' e Reions
sx@lnjciteqrdvaapmredegihmsdlﬁsuaItrangstprae Thevwaiink dhdbarial 94 defines the
Le}#]aﬁefg I)iret"\é g%ﬁé‘ st5 \Plrn}ce.ﬁ éﬁgd!g {sr}me ?ﬁ:ré‘ﬁemfré/elérgﬁo?@g%s to one

I cal r om the nenor
uem'otr@rt ﬁatticwarrﬁeanﬁsw@m%mv@swvm@mw diiigedyinteremplaneaspects

%@ﬁr@s«fﬁg RBfidthel gescTBHt? witfy ?&Qreﬁeéjfocﬁég Makn 267 reg : on

row can ized to store a Slng
<‘n‘$01|3ﬁ} or matAederring® KD 12908 fragroeatof parmtysiaot) is ﬂfﬂiwed in cross-

[LRd38] vidh & §%c%§éu¢g &hde éﬁg'a@caﬁth@p‘?ﬁe%élﬁggﬂage of Figs. 82-84in

connected to conductive pedest al mat er |
FECPIEaNGH WH arberasepiay aﬁrﬁacﬂ ey HyeRide P reiarng to fhe Gonstruction of

qi?@ﬁ@ﬂh@éhﬁcﬁf Alingiering | W‘Iﬁve L%eé@é&wa%&%e&l%bdﬁ lhlﬂi@scrlbmg Figs. 1-123,
di vi dual _transi stors.

d’Y arRfeR" At /P?quﬁng'h%e CTEYB‘H t1ﬂé)fi§f%éf%%f5§t]’?8’5 tQ pmprise
62 sufsirata 112, ba&%ﬁrﬁ@hateﬁalmpbm yats @lt@leﬁwddihauenalrgegje@maed

Savintiic TaaePetaiofon tiag thed et oy freee P Pouseid B0 and
tzoammmtaw paticalar axpleeid lof theqradesibls %h@sﬂmaﬁqdewously The
t t P
54 0 0 2R 0 AR a5t porangys cr
e:mara:moadyo appieof the pefiedidie ajpng sentrossrvantionad mieaw 83, such as the
j ' : t o, Fi 4
G851 HABSL S RSIELERRE Ao N8, 100IER g an
igetdlind getariat diflen im Figyr 024 relatize ta peresiald awl mtelane material described
@F&ﬁo%%% éﬁ‘@\fé{%ﬂ@&t’f@% uﬁ’{haf’fh‘e%redéﬁ&s RE P@ei@ 5‘& at LRGR tr%f s

accordance 'w t ary aspect
@fwaﬂtmbmﬂlgm@ven subskdteriRiasds the galaling orederial sttietagsiich Was not

ﬁﬁ&asé%he'a@ﬁ@été eﬁhe WEH@JH a&caméd wiltEret&ikeas FRS1 488 The

above in describ - wher e appropri ate.
Agtelralparigsial raﬂat@n%m@f u@»ﬂ@é@ni of BiusFi-423 garybs wiiligemdun

tr@ere@mgjea@?m HhBRadslRds eétgoélt%e u%h%ﬁ SEscABERdraih. 94,
nd. gate dielectric materi al descri bed previousl

B0RAE0nst - Q6P PhineqedrTIgs 582 e Fig Her OBRHSRE L I RR Al be a
@6urt§ﬁ’dl%ﬁ ra@b@tnm@zeggs gle%@r%aﬁg‘ﬂéﬁhe@rtﬁa@ﬁﬁtlin@ UArairth@ S1heE &n
edest a escr e V] OUS
e bEa Satros D s onIgee tp BlFSHIoA I FPngegtia A¢parpy storage
agevicd. rm @rdep o chambuwlmné ldemte%rs f&H on@@hbmsatq @né of Pededestals is
: al s n F 0SS-sSectl on | ew
BRele 35 PO RIS ST Rubithd 48 Ih B3SRBS ADBds g fiestal 200
wiltie utkifeet fencanrieotinig tg a digh linBhmdieslpadeatss 2emdouigabeliizset for
BBt Lo RurbirfPry| byl iyt o't Rleliied RS Rk or Yt the
pegEsiatsatandre jenetshdt Thdgatpleanttatial 9dfbefvepn fdetldstalse0atand 202
i | i . t
aRR e 5otRATEs Fﬁ%ﬁg&‘%{°é§%§ﬁiﬁi?§§é*§§ U8 fio, 4R LI Fardibtor gate



the case in the aspects of the invention described
wth reference to Figs. 1-123. The gateline/ pedest al

rel ati onshl ps of Fig. 124 and of Figs. 1-123 can
WO RIHIEH4L i nt er changeably in the various aspeBFg’Ué?‘”}s’O”lS“
the invention described herein. [00140] One of the

p@dmyaio&n%s @fsoilﬂ&S/dl%ilrgr To?dnse0015t6H With ip@Ret@P02 with a source/drain
mate¥II sourtcfzigé rain region utilized to

elr%%?r}?%sé) %W@? digit line, and the other
CEH9141] t | rraEebry ohymcasiaiBocahdpaR mas egie@ﬁlydepbd i‘e@jbrt gburce/dram

| |
S CTRTI N T
obelngﬁattdwl Eiﬂécm\slttlaé Beavily-dbjaduiriegidn a$ p@fi3ial aoelbéihg labtleer206. In

[ th dest
B 9451 e P Ao BE L RS BOREEL bR PR cope
aha ntiiee Mﬁeﬂbnsz Othevegibds bre sibivhita bel ni oegioredn retidatenipat the

hat
{ PogtrfBRiR b Aeciratitl robily3by B HIIFEARO] idIBE. 124
Tﬁ@‘%‘&@fé}ﬁ ne mat erl al 94 bet ween pedestals 200 and 202

ujoby 4t el y pungtdiops C&ﬁpl%eg ra@@ﬁ’d;?&@{ iSn %f(’(eg%in%om the heavily

transi'stor device, and such ansi
26@%1@9@&?%@mmgwmmeubegr@mew _\yw @ndehgf@y@ped region

SBSIhE ﬁ{d%@dﬁo b8 9||- 09ulﬁ§z§@1 2%0%%&%& 2 dﬂﬁ:@%ﬁtr@gluon??% Wetdh, and the

a our ce/ drai.n i on associ at ed pedest
1)4 p eqnftt%rfo @gtgleﬁesls shov pigclyiogllyieagnepting with the diffusion

h%@idnlaﬁﬂd PpeR she@h @Bpat@ U B8 IrlEAlidh, tHe iR BidIBEIOARSS is doped to an
rt| n of the pedestal, with the heavily-doped region

of 1%%8lestal 200 being | abel ed 204 and the

Hﬂmﬂaj y-do ﬂ%ﬂe&%@.ﬁ@’mc@ﬁprﬁeﬁ es irﬂérn%@!%té]?ijdliqﬁbd ra§ish @E‘tendmg from
e

h h
g Ij?e%\glg\ﬁopgd 3%980 q,4>e(tagg ngé’rsg B%Qfosqbstratsé2m{'g9 ﬂ'germedlately-
drdqm)ed region tsr&tuowfr ebe e gitgresregion, aftbismabist:ds eing el SIS label
b 8 B o A R TSRS S, o
d‘tﬁasl!yrfdmlemmﬁn Wo0d B2 bn Redept adgi@02 conpri ses a
btﬁ'&hLy 206 s{rgtg'@rﬂ:o%h él;fda{ Q&dLPt 5‘ Sagel uilgx FRgiQ rﬁ&dz

eglo per "surface 0
&%ﬁaﬂm@ﬁﬁﬁit@ &ﬂ)@p@%ﬂ ﬂhe g’l’f@media?éelmgopﬂﬂneqwh@d pedesk 200 is shown

SAGHE BT ST SnPlicopSe b Rter Tp oD lEh i or he

dMsation, @aniﬂpt'%hﬁ@md i’ﬁgwaﬂ A ig $hewdhi to foa dgltly daped inith p-type
%19 ant! #nd ARoIYWis RRBET bs Afo- I’ d.nvention, the

f usi on reglon 210 is doped™o an n- Ievel [ 00143]
ff@dé stal 260Dl ? Sesasn regierinteresing the gilusipe grgians 210
extjendi ng from the heavily-doped region 204 to an
ﬁgﬁgr surf ce of substrate 12. The internediately

& regi He frangipiplwite of gricline R4 gatedly eqjingpis “éﬁ]‘é?ﬂ‘féy doped
lsaipeb/aehin Bghi 213 viii@l"the SU@J]de@B&iI sodré@dr@tﬂlt t%ﬁloh bab tﬂr&fgh the
re ﬁ IS oor e eavggé ed t han woul P
o Gvo P acLRedeoigls 2P ey 388e‘8ffi“ﬁar‘\h‘%/md!ﬂ°’fw§ Vasi9PRd Tegions 210
ptd leamd thn{oGQ}imé]p Su@slh bﬁé@sﬂr&ecl@”mhb%ﬁan@l length of the transistor
88\”99 J% fwy Fength xpengmg fro%ugou?ge/érg% region %4 to source/drain region 2086.
The channel charactetistics of the device can be influenced by tailoring the dopant

coneentrations and types along the channel length. Additionally, characteristics of the
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beneat h pedestal 200, and the internedi atel y-doped
regi on of pedestal 200 is shown electrically

connecting with conductivel y-doped region 212. In the
Ve 1EEHect of the invention, conductively-RHE 005017156
region 212 is shown to be Ilghtly doped with p-type

danat gandd fﬂ%@écﬂbmlsdydesof %b@%l@@nl:@ecpror h&&Hs® 200 and 202.
[00145] Substrate 12 %?on i nterconnectin

t her igfiancgsif 6Ritexiay m@f;@glagg @itiltzgﬁaorzt peTqy@igg]Jchm@tenal tends to be
t feﬁﬁSél?le%ky 88hBarell tOGhe! ééﬁﬂc&@u@t@? rRleYiaROMNESHhS addeRts it can be

e vi | y-do urce/drain re
aé %‘%83“%% ORI F ?PSQE*)‘B‘TGFHYJ%JB‘E@‘BHE“ be relatively

aea;gymrﬁne\:tﬁé yo@e@aﬁm@g@ﬁtaah@mﬁ@@wmm thedfigmory REDEE IR be less
conduct i v

210 2 d th h .
CRA%H 3 Sy AROBT bk uAa s bt RS s gied wit
tthe digitdins isstiroe/drairersging td sompisd, eagdidt eesdngalili clgorfcoasist of

SR8l 5P e 0uREY A LB 2y Yo wre o
| pedestahasdeibipdtvdinl tioe scged/trairdepantof theomareory sitragendevared

5P P00 5 SUAINE), s AR e semoncucor
ROTEUS2008Y 18 h3tdiaxidlesuchease ton ebamplaf tandnaivelytsppetheilicon which is
}536?8[» il B §d l‘?c!fn eg%&k%i' g—ﬁanﬂ[uctBPﬂ 1%}131':u §i ﬁ\f&z (.%Ql%e in the

ance Xl mat er | a
tfaen pfe&vé%@mle m@rﬁhm%lmoalor pelmwst@wn%@“cqne|/3@tmd)@at9d above, in

| b6 QQMseﬁecieetaPéqum %@ HsCRAEEG WAk a Witihk ahg pe&ébtal 202 will

SOme aspects it can advant ageous to@gﬁ]ave
&ﬁﬂ%@?@?ﬁ“ﬁhﬁe’@?rﬁmzﬁ%@ﬂﬁ geviP-with the digit I | ne be

[6d1atj vel y Arﬂoﬁ‘@ﬁ&sﬂ@&t bi&hd MRS S @éﬁnﬁédﬂwfﬂe ﬂéf&ﬁnce to Fig. 125,
assoclated wth rrermrg/r st or age devi ce | ess

|18 sd§Ting fp E‘Qc??%@ﬁé’@f Qumip E‘SrW"iB%e HeRAR ‘%?e'dﬁ?é* abgve rdascribing
tig 1pedes) abs sRfE0sbaisedctitnt 10 cohtpeisitl Ghlelihd Material 94 a pair of

SRS IR P5S2B kG S8R 26 (2BTEk 5L SRPET bt 20
SR1200 RAMOF S thﬁmte&\myc’dopéts “@‘Fg@’a‘v‘;‘"f‘ﬁgi"ﬁi QGJCL) Ss«u gu/)% :mli differ from
1R o el B 128 Ffh e Bradb A 3: (2B rd (RnBoai 1o one
(annmesal_sj iaxstls et pdde lgghmf doped (ebaen as p-) cnég_ionls extending between the
- t t .

ARSI pYS o6 HRR HE B06 ATHEL Qs TBS! 1AL SR, S comprises
corthpigiintetcpnokajiiegl thel fiddestals\dioandi202. Ao tdisepstediabale wiilh
18eRODIRRL ! 28] Bh SPRESRRCUER O FR BRI e kSnSicbl:E88ion as one

such can b
ghvihepar aterpgivelyops hiheipedestalsicaoe ef-\ﬁamai dwhd@tr@obther is not.

I e L
sdducisedda relping o ﬁﬁn’(ﬂﬁ;ﬂss\mﬂléﬂy@ &!P@w @eieSPrmmlﬁlys 124 and 125.
Wﬁb@&orﬁﬁﬂ%@%ﬁh@@atél% méﬁéﬁéitglzio{;‘até %ne%%f m&%@ﬁal‘yzt Lubstrate 12,

reference to Inretérring to Fig

BpeRstals Z%M?Qﬁ @”@\PP@V“M@OB@@@%@@/ feedn "95'@55 3%%@ 206 described

HRYPUED] THe chhdruciatfor Hid. 826 %lﬁ@rssﬁ&’ﬁ@h@e%ﬂﬂ@&r%tdrﬂm 2EGn
conpri Sin gatel ne materi 94, pai r of

edestal s
AGAL: (h Figshfae Fensy “ﬁt@“ Qir’l: ¢e- dﬁﬁ éO'GP@?eé@P??QES 516 and 218
. Eﬁ&mﬁdt@the%deaﬁm Hish 208ceraBsh R&?ovﬁ@éﬂ%fs’aafﬁgoé féﬂhglve to pedestal
¥?c?ug% osrl(z)grgtgiec/rgsrsiasle%tténe(1:]chﬂ? of2 pedestal 202 refative io the
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t he pedestals described in Fig. 124 in that the
pedestals of Fig. 125 are identical to one another

and both conprise lightly-doped (shown as p-)_ regions
VORWHHYRY bet ween the heavil y-doped regions Wg%ﬁ%s’”msﬁ

206 and the substrate 12. The substrate 12 conprises
phonza@tal $18sd-EHcRESL W‘tﬁﬁbf M:e%ﬁezmdgga@@ zi’@QarﬁBéi %Q%ed in

di scussed above with reference to .
o‘t‘ 0["!‘?@%%8%%?'&9 StePg eI PeeUgsREP %da"i‘i?’é"’ﬁg‘%é%fﬁf‘%“&ﬁ rigs. 1-123
ommemaa@ib@; whi6Hi wal maagmzeelby péf@n@bf bramapesash #sart. Spacers

L | ’00148]. Fi g.
T8 QA Gl o RnEThey aepBley ST B s pHIBRTONS sppchrs 216
nard sl anijpcend pddebial 209aeltinbt dddoent paustad20t can ARG ths electrical

Rt R oo DL O o e iEal Wfep @ the barfouiar
damplietions thahtiegredastal2ye mﬁsﬂtmmoéinl\ﬂhiph pazdlae‘:; ha}esntaz‘;(éﬁus in some
23 ARG SOREERSAELL51, F BBt conol
Fiayond ihét ohith easbé pblmrleticb)se:omfollmgg@pan%thme|mdestat

Sﬂﬁ%ﬁ th@%ﬂgétéls a%%%:‘wn @%fé@ﬁb%ﬁt%&th ﬂalé’: ve t6 gne %@zﬁrer it is to

ses pacers rOXInH
mndsmpdéb@@@ﬁgere analngeysdw2pé @e@ﬂdﬁ cm)alsqa be éarrn&é agigcent

REAESLEAI00 4Rat(dedBstal JARAM 6o Rafigpégont al

Cross-secti onal edestal 202 relative to the

0B 2005/Thesradiratet? issPons/coMPIgeg thesiondirivaly-doped diffusion
Gefisss Qﬁﬁéﬁooi‘@' d!éMug& d&tav;@@éi@ﬁﬁ@?ef@r@ﬁ&e tow@qgﬁsar?dl&degtals 200

can be provid ditional processing steps beyo

202 @é%%*?qwn%we e $3Me bPe PERRRINGRGEas qisqueged pith
rraﬁem:@@ kB, Y. Clh}s\M) bé uh@er&i@@@ GHoeost, Bt m@ra%p@a oPthe invention of

nar ski II the art % can
ﬁﬁ“P% s%?rs ptéanesqﬁtl?ec eﬁliaﬁc.rqaai) u#pﬁg with any appropriate
Lﬁopingbﬁthe%déétalsmﬁ UBstAld andfitht HiBaspeitas ERf. 128 #as#E dhe of
202 jacent pedestal 200 can allow the
é?aégﬁsp‘?:% t@ﬁéﬂ"ﬁe{@rl stics of pedestals 202 and 200
[&0150] speciFfgscad4-y2a iamétmteaé(eh'@!drhas;pmatst ofdie mvention, and it is to be

h
&ﬁg%xjﬁ atg:q%g@ g a\?%ﬁlfag !gg enc?rﬁpasgﬁ%\ranoug ér&o(déflcgiﬁor}shi SucH’ aspects.
iFov mataincs) .thel ctfmaanbtypesyhhcnfn it lifee fippurkesteanl beweddrhed eafetiab ltotve

_ %ﬂsugl]é) %?;%%h GI‘P]% dzﬂll of tl%eéf gré% shcyg?\' t%hrb(eo%ge d%?{)(ﬁl%gélﬁed

Abndustighy (e tpe@e“gglahs ead ék@mmmnermbvp@ tpaifinsfcan datconverted to

it isto be
géeéggicg%ﬂkgﬁ' Fo ous to 216 and 218 can
Eﬂoééﬂbe f oM&ﬂ@da@pﬁ@éﬂw m\@étﬂt&tsfta@l beag@ddpnyrepup aplicatnns. For
%%Qadcé AL ﬁﬂeﬁiﬁfnrd&m utlil%]fé%rr;mﬁ t\ﬁ&b&%é&ﬁttr‘énélgtof ®ne-capacitor

oWnN conpr|3|n he conducti vel p fusion

|45 gPBAM celip wr@y@r @pRRAl éwnwéw 683 bg waered to comprise
Eifiek §HM b8l febBholdgA Ot hriRREN @héeo?{acbonﬁéﬁi t!'?é)t?ell% 8

shown coggrlsm the sane tg‘ae of .dopin

atksirales 8ed anqther rappisios reRNaCE the Q‘g'ti’QﬁtO 3 SP'%S“E%G pEne seff-

IRt 34t 0@ firar e \Bhnedtd Rértidd §0@'§@’Q@in 2hioch déété(l@l‘fé bfdanother.
cers adj acent one 0

i lization of
Sheictl s oSt car it o8 BRIURF Fesancd e pan have
rdtangade sbahst antapaishioBlets. and that the aspect of
Fig. 126 is but one of nany aspects of the invention.
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[00150] Figs. 124-126 illustrate exenplary aspects of

the invention, and it is to be understood that the

i nvention al so enconpasses various nodifications
VA9 Ects.  For instance, the dopant types %%W"ﬁm““
the figures can be reversed relative to the shown

588f S-  ThiRoudh the ?Eteﬁrlilﬁs@h&%@@ﬁéﬁtﬂh@@ﬁhr@l?%r@ﬁ]d source/drain
converted to opposi conduct i vi t

MegPens. theaﬁ"@pwn, E}@@ﬁﬁfig &f hgdnvsntign d i 'édqedﬁgiebséqp%iga the invention

BN RPARESs bider SRS (h@rshewﬂpfﬁtwmmm@ Ghiefine @xtéamaa\ess than fully
r egi ons [ 00151] Met hodal q the inventi on
%@"CQF %

FERHICH PRATEH S SBIT RO GHENEoR g SISt Ao GRefgne-duarter of

ey @8y a@nn@m sb)@rdélldrhih 2&glod, @\Elf\ﬁl@j o0 theeoveeldraialkregion, three-
transnf?%&\e c%dptﬁc itor ,4F2 DRAM cells. In
r?é’?ft‘i"ré Wﬁé‘&? P RRUTCHIEN 19519"c ¥R be considered to

¢e0TE8] se ‘P@I’doh@ a’f oramw kil ih tHecarhwill lregpgniz@nieat the methodology of
nect

T BhatvaragSolin e elhakRPEEls halfiaFommliobpe another
[001641 0 t h€igsubstinsitaes Jéreralg) by wat mfgaxempleabeirrmt by way of

RS b e BORERL 3 SR o SO AR LBl B8 Upec of re

{5 0ne anc e cell can
cmmot iteendien.aGdmipoier w@h Kae inckilies b arandor ﬁh@raltlsej can

S B OB KRB P2 P el Pt PTE R i odlte, and

ganethemveaidstodh dathaskeard 4Ph ga@mrm @Wrgqrg@ms@or 06 or other data
PRIEGAFNR, And aﬁghg%elnﬁbrﬁm deNeNBoRSNERbE Rlvicki®s can

i nvention, be understood that thé i nventjon
@ﬁ@@ﬂ%‘é@@ﬁs 6%9?@?5 ﬁémﬁs@t@t'@ﬁ @?S@WSMPOY% Iipneny denige 408 can

g8tBliidsh XL dterh&§ Selidhand bith afraydaAWBGoliied with addressing

source/drain regi ons. For instanc the gateli Ee can

ExpdRGTopAeeaEng Nefvidda! memenea)s Ky HRAEY-nBUEST R Memaryoe!

RE) 8n b@@élfp\m/to@r@w dlréd"teoﬁ@akmﬁ@&araauom the ghdory kBifse &Fhe
gaart ers of t around sour ce/ dl‘rﬂ,l nre

Sros b a8 joaBgirSaie St DaIFHAI) SSREY MG O FTRIoH pEgep memory
taeﬁ@@mmzz@nd ﬂi]ﬁbedsbﬁélmﬂetm% mgstranéd in Eh@BIocl&dléQt&m of the

ng?lt%gagﬁ gﬁig ov&nellpf ag'&? i‘, Sdlie{gﬁaﬁ\ E«? %dglr%ssa}ng difeuitry is
Jlesestad by 410zndhyg redd eraitmyl uEl,Iiué‘.!tatemaH 418y Veaipus omponents of

b &3 A SRR Aol Aol BIPL RIS A of ne
Compructimssigstribed $0dviousty in trés diaclommé.t or 401 or ot her

ni t ' t
TR Cbror e R Reh ESmalb o P TR lE nitg 4
mm@mtmemommllmﬂaiheyn@ulﬁ @ANCPITPEies tﬁ@phm%ofdhe present
B.R,Qﬁ[ ndata processing unit, and at |east one nenory

evice 408. Menory device 408 can conprise various
wp&t s Ngmenyideving 488 ramceresepidbiod® MBHeE, Matife for example,

%ﬁe(h? iR e BFy mS&H@é (EﬁﬁW@?a@f H@é{ lrplfnerFﬁéFﬁbw B6dis (DAIRis) may

array can coupl ed w th addressi n%] circuitry

b@ps%@éé%m@emﬁaawwm wiize the teaghingsigh er@eﬁ?r}iayemlon The

FékidAeHevidd@nBRITREN p&BIdd intBahRY¥f & @é\'léﬂ%f‘iﬁé@ng QJhﬁdﬁ p’f?owde
read circuit for reading data fromthe

diferenppgtnads phigading frPEb‘H‘dd‘l”l‘t'é’Qlt? W”P&hceg'g %f%l ‘-fei’@ﬁ P such
FiRMMCRNS the pabt PidtatdperatiBR! MRRMMER EeYations in a DRAM are defined by

the method of accessing a row of a memoty cell arvays and randomly accessing
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devi ce 408 and processor 406. Such is illustrated in
the bl ock diagram of the notherboard 404 shown in

Fig 128. In such bl ock diagram the addressi (91‘
W74 is illustrated as 410 and the readPCT/US2005017156
circuitry is illustrated as 412. Various conponents of

cafmaﬁteaomr%tcﬁ My, DRG] oA gt BE PSP RRECIIRR 1nt61%€ctlon can be
nprise one or nore of the constructions described

pr@@@aa@gmtymi whileripat cglugy %%ffeéseq 00155] Processor

ctsms:rf 404 aﬁma@%ﬁ@&w@emm e%ﬁ@&ﬁéé&& oUﬁdﬂd@O)&ﬁ&nory which
%som at ed mermr utilized th t

IRyeete SIUSE R AGEMEYY iRy _5rP Ee MR l‘% %’Sr]‘?“tlf?lﬁ@‘f%‘f‘e
Nejmessged emued h0 BeenfloSsy. TRIS Prrtbry amindrzBE }éomm @uhmenunication

ot 8 Blefing P fosPy TR BN SRRT O/ B memory

| dutpUh eaiand hedebleah :omembrydus uDiber zl&arhditﬁlettﬁ&;smf degdcefinciude

DR P oSy VBAV P AL HER SR e aipers sueh as
rﬁRWMabeFladhfrfmcRns nmet hods of reading fromand witing
GBI o) dn s R BlEXh e S35 el R s8R s ono o
arlteredieb@q?redftbyprasmtmmnhqd of accessing a row of a

HRTB5Y | CBh! 1AL AR ARAOTIo BRERSRLAI NERIN rganization o

tagow eraljodiments os e exadnpiary eleetreasriem geP ofiie present invention.
| YRS RS & é?{bd?r%epé?% to ffS@é’xa?ﬁbq’e %%m&nmwt@mt Rloce®d SHol

i s accessed. [00157] alternate type device Is
tShEtedx ?Wéﬂhwwatewhmmm%@ P"ﬁ%?ﬁ?PS/aWﬁ%ﬁQC'a@ldl TORIBOTY.

@é&oﬁk%?ﬁgnﬁooeha@ﬁﬂﬁaﬁné bleentd tHoRRIM gtaoptje-@e@biﬁbﬂ a?ﬁ’r'z rﬁetfc/logic
as _outpuf after the _addressed col umm been_ cl

Rt SADMOPy 2 eamrql HRlt 206 @ TeARY dSHRRIHNE 5?@ gl any w@@%@w (V0)
@’e{/@&\ﬁﬂﬁl @B@érbw cRERESS sﬁdtegﬁ FDS Wi Halv Wl natiesl Bst I ehstrli&ions that

RSP aton iR PerrReho foia by il Speset oftes Ser igeactions
Sal%ﬂql | tmaoS&BeWof&iﬁa%MnoM%woamﬁn P06 aat iHRDORANEviess 708. The
we as. ers suc S
BBt B PR ST RHGE ol St o s PP st A I PR glevice 708
land #ecltd daviess Ta8tHy c@_nﬁmmue.ly rdfmilag dxpegh a seff ofoperafiviesieat cause
T8GR B e ferdpd o g ekl Uaiiee 0 S0 SRR blidilus
embodimeats, thecheraoryaieging 766 inckides, thubisi ret Spiedio, melormfaccess

), B0 IS L YAS TR BRI A0 BSARTH Buices such

a cbnpute rocess ¢
gy stfioppy diek diive aytchreronsyest disk Cﬁ)a%OMaﬁﬂvey Ona qb pestinesy okl in the art

SACLRBRAGIH 55 FEHRG ¥nd cﬁngfeh&@am%m%yag&aeu?&ghgmy of the

enents; |1 nc rocessor
Hustyaiem eleeifica go@mponaTits al(e/v@ppble obbeing tabrieated iiRciudg ggmory

E‘oﬁ%@ﬁdﬁs%é{é&%%b tmtﬁ antﬂfédasﬁgcté epme/p@éaeaymérh{o@

devi ce . (Genera ectroni c system 7 have
EoReal; Vé:I% dibiga ﬁﬁgﬂ:ﬁ%l@ip@y@a@rﬁ@tm a high-level organlzatlon of various

"~ embadiments of an exemplary electronic system 800. The system 800 includes a
memory device 802 that has an array of memory cells 804, address decoder 808, row
access circuitry 808, column access circuitry 810, read/write control circuitry 812 for

controlling operations, and input/output circuitry 814. The memory device 802 further
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speci fy operations to be perfornmed on data by the
processor 702 and other interactions between the
processor 702, the menory device unit 706 and the 1/0O
VHRBAYTH08. The control unit 704 coordi nat eBCHUP2005/017156
operations of the processor 702, the nenory device 706

andubdepdvid? e frf 8%, 408 sglyso?é)é‘id RUGYSS ¥urfheLédiBrs for determining

through a set of operatlons t at cause I nstructi ons
t hajacramenen 99lldmniHewtieshgid garducingrgstendn 2 higbubreghold non-

| (Ebn\daéﬁr@ylﬁate enhodiusmats pov@é}%wH@WBVG eNLESp G supply circuitry
i ncludes, but is not limted random access

(erw %%Sfor PreMding & rﬁqurvyftﬁwc%@(ﬁ%ggr prgwgmg tf\{e first
PRSIIPRER prlesd, cRuitELEEs foa@oﬁdfnb@ﬁwyedéhﬁ la;omhymta@dzsas and

t%fgﬁﬁy@fﬂg\m Hrﬂﬂﬂgg]}{lﬁ%ghae WUbBWS‘?Sea re?ég@f%ﬁﬁsoo a!so includes a

H@d‘%bﬁmﬂd ﬁgll'rial‘ﬁoﬁy @Bn?r@ilé?swrﬁembﬂyaibcmmgof t he _
ra el ectril ca onents a el n
ot IS it i RPN e Bl S BRDR o the Wio0sor s22

aneowiiagoe mwitdlizatiar liregs Tas pmnhc&a‘y abvitd80isesedto store data which is

LR TS bR PP bt acons
en‘oulb“y @aed centafl sgna!exam’pda aropideticand thai the sesoeyi®6E: 80Eheas been
S\%’ﬁﬁiﬁ%ﬁ ?(9 Relho@&dug %ﬁﬁ?%ng%ﬁ%ﬂ r )g\a %gé’fs&w ec é’rﬁa eﬁrg%gglag‘zftﬂ' memaory
a\iﬁy@gﬁoa icen mctudy ago@nonyshostriclio ekibe ipecigseropd@teviously in ihis
rf@fioyfd te control circuitry 812 for controlling

operations, and input/output circuitry 814. The nenory
62k 8Bbe various diusteateq\sysins phtB Hiscidsr asiieBied 17 pawide a

'd&ﬁb#é@ﬁﬁdé?&&ﬁdim& biaibld ¥prhd&iond ieh 18 BRLNS HéGtrusER Ashe
current sensors for determning whether "a nmenory cel

iRgesent RVeRiipn: AR FebINERHed wwge 3% & camplets gesgription of all the
hilgherith B8RS et fled&m &&m@u&tslyglanﬁssa{ganeﬂa@ delid isdcbatiance with

power cjrcuitry 816 include

circuj
@é@ect% PrBG P W”E‘B@W’B’ﬁ EPP%\??@E@\AS%\& é?'& irsthe @yl P'&%‘éﬁaﬂd that
Ghd GaticuE I3t 4nit @9st@(ﬁ§¥érdlbé@bhb£ecﬂ Inf§r‘igie )ﬂ@cfkdbb Bﬁac\édsélﬂﬂg units, or

d
P E B R seinaber Bilh, oAk i Blycabe o GPmmefcav% img
thavdaintthe pmcm%st;gamtmeﬁema'@e{ewf(bﬁm 800 al so i ncl udes
or nenor contro
oL A bkt g e Ferio okl AU St B or use i

CreEmoTy rncslngnadianc%mwénsopnw&enqmmsesmmuﬁéé&nonomﬁiems processor

A A0 R b APLRCISE 50 TRERSY o M

lmqqieles &Jcmrctumeca@gpmm|bataesi:bbmp¢rmmsa<varleedon afectrosic

I t ul.t an
BlterbS e RS 1Kl s el pl, SRy o
Quﬁt?fmqbﬁrfe & indstrisl porfigt sistasm, mrcrarit/em pihars. At | east
one of the processor 822 or nenory - device 802 can
i nclude a nmenory construction of the type descri bed
previously in this disclosure. [00162] The various
illustrated systens of this disclosure are intended to
provi de a general understandi ng of various
applications for the circuitry and structures of the
present invention, and are not intended to serve as a
conpl ete description of all the
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el ements and features of an electronic system using
menory cells in accordance with aspects of the
present invention. One of the ordinary skill in the

ar CLAIMSI understand that the various electronic
systenms can be fabricated in single-package processing

un 'gflg +inYbnei ?ge&aggedalg ngl e sem conductor chip, in

er to reduce the comrunication tinme between the

or
pr beces sbmethad fordomeing aysersicondycipr sthumuregpomprising:

Applic L] n. i nclude el ectronic -
systens %Hpgmgsf}ﬁ?c%ﬁﬁ@?sﬁﬁﬁlﬁ devi ce drivers,

power nfofil fies mmatBHaRAndA Q&Gﬁdﬁnatéﬁﬁl(»‘&fé%e substrate the first
nodul es, an appl i cation-specific nodul es,

and
i rRi1d;8econd mat%qaé& being| saledtivgly istanledelatiie o @inleoanqth@r the first
Catﬂaféﬁa‘ Bgfng%nﬁeﬂtpﬁ %ﬂﬁ@tarﬂf ha ﬁ‘?‘%hﬁw t@Flal Lbeing formed to be

['ectronic

c aepeptirmn eeglanses;medl frommutaeanother bgru*s@gmbnise of ahe Iattlce the
i ndustrial cont stem an aircraft, and others
‘CIT&P INGrFRIIGNS, m%aryag ayelthe array haﬂ“ﬁﬁ ﬂ%@l’\%ﬁr st P'tCh along a

f i :
Firs £48s and S OSPREYEEBAd ?‘itE:H %idﬁlgea % %’1%% gggstfalnpgltly orthogonal

provi ding a sem conduct orf subs
mdo die fitst axis, thessarond piteh doeiira) aleoud rtwtcbeaasmgasrtheé"l,rsttmteh'

first and sec terials b |ve .etc

el ati GEPEENGA earangre of fhe i Giatenial et e |t #h one or more
f%ﬁﬁdcﬁ\}é nBtedials?bfld §teBRE; ddie second materi al bel ng

formed to be repeating re%1 ons spaced from one

anot herfemi?C!Qggi’té@ﬂSi soma hetheasecond matesial withedopadysermiconductor

1 FRBAR G35 BRERa ol Moot LS Rob it Rp s By Elleifpstate.

pi2t ch mh@ngemoaeﬁmnaxlﬁmwm&t antially orthogonal to
the first_axis, the second pitch bei ng about tw ce as

b r asat Hirst | WRwargiit celongalstacsauoalerain asegies meoBprisee a first
c b tff%:gﬁng%eoogeh% #:Jﬁf:fdr %Qh%ﬁ regpggmcéstarteglon doped

errals o
I &aeﬂ- esﬂrmr&vﬁamuer&q:aﬂm:mt erl aI wi t h doped

semconductor terial to formu rdly el ongate
Sor CoPqSSiamd, uaRLY Slendathd WA region T RdsRp@ second
Obofdiativell-dopeer %ﬁlcoﬁdﬁbib?tmé't@\‘iﬁf Héﬁn& | 2nagp&tnost region doped

source/drain region conprises a
ctmd‘b@nﬂ\aelreynaim!ﬁdicwdlfom}ductor rraterl al having an

oL 52 BBl g e do, SERRALR TEortaiaR & segment

extendmigiidtaesn ahs ﬁp‘ﬁﬁﬂ:l!y eRMdatdd YRirdedealR degiBRS. conduct or
materi al havi an uppernost regi on doped to n+ and a

rémai nbe e eb Glaimg 1, fudher cam@risingdoaming. spacers within the
, repeaﬂﬂ& 64BNt BE nSHER GhforeRPbf h&Tefestfifl Tidions.

5. The method of Claim 1-wherein the gateline has a lattice structure that
corresponds to the lattice formed of the first material. |

6. The method of Claim 1 wherein the replacing at least some of the first
material occurs before the replacing at least some of the second material.

7. The method of Claim 1 wherein the replacing at least some of the second
r_haterial occurs before the replacing at least some of the first material.
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ext endi ng between the upwardly el ongated source/drain
regions. 4. The nethod of Caim1, further conprising

form ng spacers within the repeating regions to

narrow a di nension of the repeating regions. 5. The

met hod of G aim1 wherein the %ateline has a lattice

st& uct dhe migkhod @foelaenp'bwbgrei@ he Sratanatedal ¢ampaisesosilicon nitride.

fi .erial ... d of daiml|l wherein

and tbﬁ%epééﬁblﬂ%ﬁ %pﬁg? sglgﬁgr@qu? $ie first material ‘
ogcur s Tihef methodRs Claiph a0kigredt tHeefst matstial 8dbmphiges silicon dioxide

second material. 7. The nethod of CAaiml|l wherein the

and the segens gaterial easiprisessilisonifideecond material occurs

e ¢ ekl SRyl LB Rin AR of A e materits o
the gételiné imslade condustivglyidopedsilidonon nitride and the

second terjial co ses silicon dioxide. 9. The
i hod 196 BRHORh OF GIRER G Wherain ihe anenei wore copdgiivesaaterials of

the gﬁe‘hhé%l@dé’éb@%r n%@rﬁﬁ!&lssecond material conprises

con nitride imet hod of A aiml| wherein the
oné or TherraethodchfcCiaire neheréinltse @ne ommorm cehdustive materials of

incl ude, conducti vel y-doped, silicon. 11. The net hod of
the g:ﬁeﬁ ?H'Ylk'ﬂ%e?'é‘? Rr mégm?iglcﬁqi O¥8r e conductive materials
ofi3, th%&%@ﬂhbﬁ%f'@ﬁinﬁ'cﬁewﬁa%iﬁrth@%ﬁsﬂﬁbaéoﬁn Ases m&ﬁocrystallme

met hod Claim1 wherein the one or nore conduc tive
semlqmdectoalr@ateﬂai andswbatem ahbaushedamee)fdhe dopedrsemicanduictor material

of thd \Faral oiohdsiels sfedlivain tdlions &L Heakidfiy orqwn from the

monoﬁa,tswuuaé s@md:owﬁect@r fhaléridl oA tie Sa&rAé. t he doped
sem conductor material of the upwardly-el ongated

st cefl be meathed gf Ghaimi kwhgraiaxi al |y grown from the
subot r fEctplBfe SARARICHENB RIS SmBbndittor material;

subst r sdraecointlie lepedosemicpatatior mateeial @tbr'thecm;nwardly—elongated
materi al ;. sone of the, d ed semni condu t or, mat

CeTein) JoGpon gt SINOIS oSl eI e GPIARAING PRI drom the
G 6RbBly M dRhicBRUIAH Aaeriat P Sutatdnd

m)nocrysta ne sem conductor materra
subst rsamee efnthes dopedfsarhicondpetdr sratiedeh ofidherupwardly-elongated

i e Al SRR 2 o

of5.Cl are mdthod BE CiieP fixgh&dcdApAding famsthgid digitNide over and in
over and in _electrical connection wth sofme of the

electrigpheanmegtion withaome ebiediwardiyrelpagaledsoule/draireregions. |

o 0 A R B I Fin il 0, p R i

connectisvaindthya fifstRgabethesopwarideRingatetDsourse/dedid regions] ahd is not in
- electrical connection with a second set of the source/drain regions; and further
comprising forming memory storage devices over and in electrical connection with the
second set of source/drain regions.

'17. The method of Claim 16 wherein the memory storage devices are
- capagcitors. |
| | 18. A method for forming a semiconductor structure, comprising:
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L

el ectrical connection with a second set of the
source/drain regions; and further conprising formng
menory storage devices over and in electrical

connection with the second set of source/drain

regions. 17. The nethod of Claim 16 wherein the nenory
_storag@rdﬂdlng&ssanmondacpiacswbﬂtsate 18. A net hod for . :
form ng .sem c 3ductor %ructu

br ovi RS o ALK uPL I AdblrBte, TR JaffE ety g array of

O\t8peatitR) Rgiis' sHeRed ‘ﬁ'@:@n baé bh6Med BliseigRtbrad ofthe(tios;
repeating regions spaced fromone another by segments

of the re@lacrlngeat l@st & pagioat of theslatticeavith eneger mese conductive

re conductive materials of a
gglﬁétpfﬁié\%f 6&% |rdﬂrjlg, over at |east a portion of

the repeqliding, 606t anfsast apportidhi dfythef repeating regions, a plurality of
upwar dl y- el ongat ed source/drain re ions that conprise

auwaé@ly@m ad seuEne/dain Eqgions thed cormpriseea HigPegr semiconductor
C'rﬁét@"n&ls wherein the lattice conprises a first -
material and the repeating regions conprise a second

mdQer i ThetrhethodofClhing i Bywhgrein mmldtte:emdmpn3$@ﬁmt material and
the first material, 20. The

the ran%@fmgq regiens fAmpKise: @nﬁ??%rtsge naaqﬁn@' IF@S *§oﬁ?'§?‘i‘ﬁ% etchable with

respééﬂc?fHeaﬁrst %tergqe met hod of Claim 18, wherein the
epeating reglions conprise a non- nitride material.

220 Th@heenéthdd aff Ghiai #8,18heveb therlattice mmselsaasnﬁnde contammg
e d%flned first pitch along a first axis and a defined
m cond pitch along a second axis substantially

opy hogrRa! méMokiner Chairh S8, tieteindihe repehBhd rédiens eonidfise a non-
pitch is larger than the first pitch. 23. The netho

nltl'ld@fnémamlm 18 wherein: only sone of the lattice is

2 2 R PR B F i gn o

first adlsedlrﬁthrdef ngdisecoad phciyalohgca be@maxﬂs rsebstatially othegehal to the
t he upwardl y- el ongat ed source/dral n 24. The

first axis; Apd vwitereindhe,segong eiten is larger th %H@d "§Eﬁ'i§%nduct or
?erlxﬂ.. HB&IOTS’%’ %%b?éul‘y grown silicon. 25. The

hod' OF "G arm er conprising forming a digit ,
i ne oorly smuei of thé elatt:cecml replacet thyo thev arte SonEOCE conductive

t he, upwar el o ted source/drain regions. 26. The
ngp,t%p P*ﬂv W% ein the digit line is over and

in el e§t§rhé‘b"f'the Iattlce is replaced by dielectric material provided between the
gateline and the upwardly-elongated source/drain regions.
24, The method of Claim 18 wherein the . doped semiconductor material
comprises epltamaliy-grown silicon.
25.  The method of Claim 18 further comprising forming a d|g|t line over and in
electrical connection with some of the upwardly-elongated source/drain regions.
26. The method of Claim 25 wherein the digit line is over and in electrical

_connection with a first set of the upwardly-elongated source/drain regions, and is not in

electrical connection with a second set of the upwardly-elongated source/drain regions;
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connection with a first set of the upwardly-el ongated
source/drain regions, and is not in- electrica
connection with a second set of the upwardly-el ongated
source/drain regions; 35 and further conprising

form ng nmenory storage devices over and in el ectrjcal trical
and fedhere CONARISiG HOIMIBYS BARIAANS stokagey SiRaicER y O¥pTo Jf electrica

conne%tgérﬁp ?vlﬁé ?ﬁ% :BQCJ Rl IoF up%grdiﬁ e?c‘?ﬁﬂne%&‘ g?ﬁb@f draih rré fose

a source top po tlon of
@7t i r A s@inicoaducter slmctturefwnpnsmgr med at a top portion

f d [ t

Qe ot Fogien Emad dmIORTHRR OEa T PIBFS . and

second, cﬁ%‘g’ir{ @gﬁ)ndﬁ ?fl%t BRbE o?ﬂlor%itfgé’éd?ﬁi pigapeen the
secon

first “an ars, relnt g?ate mat er’i al

is pos d:ommtingtqbpstumf tamigobductonmatenal thatggonnests the first and
first %lllar and adjacent to a bottom portion of the
§8€9‘H@I Mer§:ar; and a channel connecting the source

region é’é’tg rﬁzh@néireﬁdtéhdlﬁ@ befvedW Bictirst ad sé@art pilars, wherein the
portion of the channel Ts formed in the connectin

| gate incatedal isspesitanatlediacenhierd Rottamdpeitiopoef thﬁhgfsif pillar and

* &gt e BRMRRGRAIS B e dondhe BT e+ ogion anc

dr ai nar grinel abmémgethéqm@@é ¢6gibA apricihecdrab reglonu@herem at
the gate materi al The sem conductor structu

lgast ne2 poriiarerdi fhe t ehanfial e isrdfoaPedl it oRs C;?QFPG{WQ aportion of

t hat fi r f ¢£ineReatign o i r
SETLRRAThBRRL 1 168 ARSI ool Gocons petiacs.
batti gae sﬁmﬁcbxhtmmmmtumgob@lammz hehehein the egume region and

i e G S o R o
ohal MrAd.saiesiidRedr Mndilid TSI 27, Whereidil ef posed

t ween rst an secon pl1 ars .
seni ctivelgateomatdrial fonme paft o aigatdine laﬁmeethat defnes an array of -

Eatieviia ioph spaoet el o Aopthel BV E0uBCh e and

mat er i S afl CPrRIBELIR reglonuate ! gatedlly Goanatid to each
vvherelhnﬂ tsﬁgl%fel Ergs??) and secondI pi ?I ars cgnpr |¥c,e

'eﬂnelrﬂmoaghythégatd!mﬁﬂl%on 33. The seni conduct or

b C' t | s
- 3@: o The csemigondlict gg%f%erﬁsfn%%\“ﬁh%?f\?pgfetlﬁrtgés%aggnlanatenal is
1nterpo§éd1 'bé[\ﬁeen th%4rrst'|'é‘rﬁi Wrﬁoﬂgﬂaﬁﬁt Oltr Struct;ﬂe of Claim
ielectric materia

7, further conprising
I;bhsu t¥be @@W@Qr@@m&t@c&w&ﬁeﬂ%ﬁoﬁ w@ejﬁt'bﬂwa@@ﬂ%ﬁ‘ is at least
partially 6formed on an upper surface of the connectmg portion of semiconductor

material. _
| 32. The semiconductor structure of Claim 27, wherein the first and second

pillars comprise epitaxially formed silicon.
33. The semiconductor structure of Claim 27, wherein the gate material

surrounds the bottom portlons of the first and second pillars.
34. The semiconductor structure of Claim 27, further compnsmg a dielectnc

matenal positioned between the channel and the gate material.
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35. The sem conductor structure of Caim27, wherein
the portion of sem conductor material fornms a portion
of a bul k substrate. 36. The sem conductor structure
of Caim27, wherein the gate material conprises a

mat erial selected fromthe group consisting of netal, )
m85al  dlheoysemisendustord sduetuse y of obleims 27, cwheredty . thg, goortion  of

.senj.conduct or, structure of [ 4 rther
Sem'%?f{ad‘ﬁ?%ri mattegahé)ﬂgﬂg p@'ﬁgp %gbgllg{%%beﬁ@ éJn‘nect ed to the
~ dggin Mgl e8micthdudior StaeeNencClaim s2T uethereinoftheClgaten material

37, wherein the nenpry storage device conpri aE]S a
comprispaca taateriab setepteds frame ey graun cepsisiing ok raetak; mefgl alloys and

X1 rising a digit line connected to the
_condé%tmgggﬁ{)ggﬁf 3@8&20 The sem conductor structure of
C37i m I%e $emicbaductonptrusiung of Claime &5 durthencomprising a memory
conmuni cation with the digit line. 2966297 092606 37
storage device connected to the drain region. | ,
38. The semiconductor structure of Claim 37, wherein the memory storage
device comprises a capacitor. ‘ |
30. The semiconductor structure of Claim 27, further comprising a digit fine
connected to the source region. | '
40.  The semiconductor structure of Claim 39, further comprising a processor

" in communication with the digit line.

2966297
092606
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