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SUMMARY OF THE INVENTION
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[6009] Figs. 1-3 are a diagrammatic, fragmentary top view and cross-sectional

side views of a semiconductor construction at a preliminary processing stage. Figs. 2



of Fig. 2; and Fig. 2 is along the line 2-2 of Fig. 3.
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[0015] Figs. 19-21 are a diagrammatic, fragmentary top view and cross-
sectional side views, respectively, of the construction of Figs. 1-3 shown at a processing
stage subsequent to that of Figs. 16-18. Figs. 20 and 21 are along the lines 20-20 and
21-21, respectively, of Fig. 19; Fig. 21 is along the line 21-21 of Fig. 20; and Fig. 20 is
along the line 20-20 of Fig. 21.

[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
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side views of the construction of Figs. 1-3 shown at a
processi ng stage subsequent to that of Figs. 19-21

wo@s/119231 and 24 are along the |ines 23-23 andPQBU0$/017156
Fig. 22; Fig. 24 is along the line 24-24 of Fig.

23;
Fig.. 23 i | the |] 3-23 of _Fiq, .2 017
e 20515 3415 008 Al A T OB RER ) 1 Bnd M. 23-23 o
H@@dzmr osssecti onal side vi ews of the construction of
TN, 2 B0 B o GG Hronath, Hog et R tdoss-
l;é?dﬂi_eﬁal%ﬁ}eaﬁel vﬁmhdf tlﬂé caﬁstgdcﬁé;?rp?fCF'F:igsl. al-y ghcﬂ/ﬁn gtl @pro&é&*‘.zs(is@ fage
IS a n A1 ne - 0] 1 g. ; n 1 4.

Sisigustn 80 Theh 8 s 2541 fS 2ommd a7 e afoneitys Tiesabsgf and 2727,
RSsPedively ABGLED: Fig. AV agslandgitel B eI 76f BlY. 88:thnd Fig. 26 is along the

crossseciional side views of the construction of Figs.
Hn %agﬂﬁ#'ﬁt%a processi ng stage subsequent to that of

Hogrs] 24- 2BigsF2@80 arfa AGnSMRad BiagtPMBatid®p viehesnL&o2S

and 30-30 of Fi q 28; Fi ﬁ 30_is al onq%vthe | i ne 30-30

Bclipng sidegdevsof the gonsigiciien of Fdgsy rheNTWhat aerosessiig stage

Slieqdéht td L8] Fifs.gs1-263 %igﬁ@gair@ D e_fré%ﬂm@r’[hgﬁlyes_ 29-29 and 30-30
na cro | ge Vv

di agrammtic top view a sectional i ews of
OHaT e 3813 hne inepingS0-30. o T ot T19- B9 Scalenq g fine 29-20 of
Biyag® subsequent to that of Figs. 27-29. Figs. 32 and

i nes, 32-32 and. 33-33, respectivel

e alopg the . ,
Joofthg. 5 RBs16a8 957 Sndng h edimbatoR Yept and o
3&3%@ @E@ \@evgéjraf_ thé c@ﬂa@m@tidm@f Higda-Senhcivh afa ﬁogessi"ﬁ{’g s_taége

i g, S a_diagranmatic, cross-sectijonal_ side
RSN (PR E P AD IOt B4 AT PG (0 I efhate-02 it 5-33,
Rlspetively e6F Hiy. 816 &ld. $3 eOaTpig SleNigle t33E3356H PRy, GRNRGS Figl 8Mis along
gs .on%12 ot her gerged into a single structure to

eHpPi 33 HEHSPIwi ng. The di agranmmtic representation
qbo26]19. 34Figs34iisid Hizgg@minmaticherobs-gedtietaldidd @t vg tHel @nstruction of
?_4. %8021] F'hgs. 35-37 are a fragn_en\%éler%/?,f di agranmati c

gp3% PAWNIRGNRY SEUCHES IEHCAIY SPEeTIVG Mg fUMposition as one
amﬁbrsérrru@rgé@ t®& sl?igﬁﬁstrué;@e wg?@gfgtth%d@m%gﬁid%a%mﬁc
subsequent ) that of .0S.. - 1.9S._. an are
SPime e ol Has s el b e sylE e ey Cof Fi g
I?E_ﬁozﬁi g - 3?ig%.$ﬁa$bﬁ@altfﬁ@gdw%rgérygaiaf@r-élr:rﬁﬁaﬂaétgp vféglioazrgnﬁos&

i g. is.along the line 36- i g. .
scdandl Sl o 1 PRty SR TP R P DG TeeRoe
autdeqliat gcsm@t ofangd. 3313 M§L\85 DY I7hee aPnGlthael nrteisc%-wh and 37-37,
Figs.. 1- 10Mn al processing stage s equent 1o at
ePRty e g8 Rgoua 450 3737 B Shand Feds Raiong
824i38 3a+88 ABi#B70f Fig. 38, Fig. 40 is along the line
3862%} of Fh8's. 3%940 gpeda t]?égq'herﬁagryl, 8ia8rla?nnr9at?cqu lvlje(/1vean?c’zlgc_rc:?s?s~
sectional side views of the 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
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- 58 and 59 are along the lines 58-58 and 59-59
[0029] Figs. 57-59 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. 54-56. Figs. 58 and 59 are along the lines 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. 59.

[0030] Figs. 60-62 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 Fig. 57; Fig. 59 is along the Iine 59-59 of Fig.
58; and Fig. 58 is along the line 58-58 of Fig. 59.

WO 0®30)97Fi gs. 60-62 are a diagramatic, fragnePCHU$2008M 7156
vi ew and crosssectional side views of the construction

Ol 503103 RLESSL, SASEE, LRESOHERG S -1

Fignes 61-61 and 62- 620f Fi g 60 Fi g 62 is al ong t he

| 62- 62
PREIGL. 617 Gr. s oA dpaBayyie laomenagsOa v orose
seongha Rt Vidws Hirtag oBmdtaiciort OfFiys. avB sinslvicaiasproesdsinydhge

si.de vi 0 e C truction of Fi 1-3 sho a
Siseaiet i ayaSs HNR e Ao rnnart piont e Mg bt aft 6565
bl B§.-6H #igasd iHaord thedines 858 Figes; &t 64. @nid afidngthe Oifie 64-64
Ff]r‘f% 3; Fig. 65 1s along the lines 65-65 of Fig. 64;

9- 64 is along the line 64-64 of Fig. 65 [0032]

F['ogsz]66' i SF@ 66 RGL @a@f@mrﬁattcwp wewvwew_ﬁe &&gtrgamﬁtdfwg i6@Nshown
t ruct Er es

whi ¢
P Phitgrce e St balta SAHEOET SRR CaEmeNEon fopRAnother
nefdihg@gbvgetoterm b@nﬁ@hr@tr@@mn THerdigdramaatic ABSacts of Fig. 66 will

di agr cas 66vv|IIbeused|nthe

??ﬁgﬁoggt%‘%e?@ﬁﬁcgi?'ﬁw I96%- [0033] Figs. 67-69 are a

c[o%@] amat Figs. 7 @@m a;égramﬁatw ﬁmgraé@ta@rtsp $RACdridotrasds-
e vie

- h
St i St gihe SRR EER oo 1t SR coprofeagy Siagt
%t@équegﬁtcghét 6Figs. 63850 FFggé lee dnurwSaré&fo@@ 1B Phe3B 8568 afid 69-69
1 (. . .
G167, Fiog 8% ssalone o Ton 29 deris Fish Bl Figt 6F '86%31@{'39%? 68-68 of

Figose. 70-72 are a di agrammati c, fragmsnt ary top Vi ew
36&4 rosss CL i Si d Vi ews of the constructi

'HBM arg ap Iggragunaty: E?%[B%”té'EYHQ%&ﬁ&’rﬁ”dtcdoss
:ltdwbna)f;,ldél VWS (ﬁ‘ﬁhéaor?zs?dufgﬁon ot Flgsgﬁ CBFjgrﬂavﬁlr? % aﬁbr@@iﬂsstr‘l@&}t%ge
I.Nnes O ; 1 Jg. |1S.a e
HitESut taf s 67 o5 g Yt 72 e roh G e | W 7272
of Fg.77h; Bfy. 72 & alddy thb@uaafi']z 72 cg$|g.7/3; 4/ Rige7 Ris along the line 71-71 of

lf__.r a,grent ary, diagrammatic top view and crosssecti onal
S'PdeFvi ews of the construction of Figs. 1-3 shown at a

mom;sgsm ngﬁgg 81;:‘375%&8@@@1‘1\@’(&@ ﬁuhgﬁam;ﬁat?tgﬁvugwggﬂ%ross
an

seefons sterays'Safe SRR AL N0 TPt PepRingptage
arm@edﬁuegm to/that & RGNTO-TNeFidd. e aﬁé 7%r@5|oﬁg Ghe [fes 1400B881d 75-75

gﬁoE@iZ@ & {hgﬁlﬂggg%%rc% Fig. 7%9 e Uﬁ% is a?c?ng the Yyne 74-74 of
Flg. 75.

[0036] Figs. 76-78 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. 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
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side views of the construction of Figs. 1-3 shown at a
processi ng stage subsequent to that of Figs. 73-75.
wo@s/119741 and 78 are along the lines 77-77 andPGBUSBODO17156
Fig. 76; Fig. 78 is along the Iine 78-78 of Fig. 77;

TR I T MR, CIS AP P I M P

Rg®Icr osssectl onal si de VI evvs of the construction of

hO\Nn at a rocessin e Su uent to
1 of "3RS B ad RhSEEmnE RGeSy SaYEHGe eSS
dectiertal 8ide 8fdwand th?elccﬁwbﬂﬁcﬂﬁng)f Figd. 118 ghow el al ;ﬁo@semg stdie

s'g%g%@y%éf %épé’tfof? & 7880 $6te Bl dna 83 e alng 15 i€ do'diana 84-84
F?reanﬂ'gt 8€is dISROAE MhEBY-sUQP FiY. 88 ANTFigS 8558 2@yt Ahe 83-83 of
e views of the construction of Fi gs. 1-3 shown at a

Ressi ng stage subsequent to that of Figs. 79-81 .

fom 83 gngs.B%- W@re@fﬁ&wném@yld;a@@rr&%tmopamsw%d&ﬂossf
S alon (gg | i ne 84-84 of H

ﬁorﬁ%'des’@%wsmﬂeowsf% igg3 1 @sNOWNE! G.Pree Slp@@&ﬂ@ﬁ
Jub88queBbtoiRatdieFigs. %Qwrmmjsaea andBﬁ@W@HﬁSﬁg ki nep 88L8BMNd 87-87
(gnd crosssect nal si Vi e

const ruc
Hi B50E3 ShAP I 5 BECST Fp. St SAHALE e 1n ine 86-86 of
Fc.@am of Figs. 82-84. Figs. 86 and 87 are along the
I nes 86-86 and 87-87 of Fig. 85 Fig. is alo t he
00T o5 08 B crae Sapramiage, G SoReR e e
SRticHal eible Mietus cﬁ?he &&Qﬂf@&hoﬁlcﬂﬁg@ﬁ;-@@\oﬁfn@t& processing stage
di agrammatjc, fragne tary to ew and crosssectional

ShEBFERhShor i Bame: A B8 aneBlierglong H 8RS o R 2ngt 90-00

@W%&SFIQQQ@E@@QS’(HBSFI%} venb df eid. Bataref Fifl &iBis afrg8ife line 89-89 of
Figs. 89 and 90 are along the I'i nes 89-89 and 90- 90 of

088 Fig. 90 is along the line 90-90 of Fig. 89;
poUd 1k g 89%¢ 591aé33m dm@grbmﬁ%’tﬁ%aﬁﬁnéﬁtalﬁlt@) view anB@%b}
are a ment ar
et 568 uiRe g cTRBCGGE 5t 1R REBI g SRS RY SEge
dub8squeht B tﬁé]t%‘f/lFlg’ﬁ 8@99r qn@ssz agd sta@@@a@u@mw@algztgz and 93-93

t hat of _Fi g g ? f]i'?ﬁ't e al

qf i §10Pi9g eineP3Bg F@ 92 g9 @3‘ “QI“B%B‘G 92-92 of
&@d.i ne 93- 93 of Fig. 92; and Fig. 92 is along t he
ine. 92-92 of Fig, 93 004 s. 94-96 are

&?%&J A 6e. SRR A g argtG, CRaeTiRY Rt dSu Bne s

selchiehal bigWsics df i @&ﬁ&béﬂmtdfﬁgsoﬁh 3F§f@>$\m at adredeevngatage
ocessing, stage su guent to t

EhgsTroblodng S¥os ET RN abSn BBerd5008 Hiineg 8B and 96-96

of Fig. 94; Fig. 96 is along the line 96-96 of Fig. 95; and Fig. 95 is along the line 95-95 of

Fig. 96.

[0043] Figs. 97-99 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. 94-96. Figs. 98 and 99 are along the lines 98-98 and 99-99
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
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of Fig. 94; Fig. 96 is along the line 96-96 of Fig.
95; and Fig. 95 is along the line 95-95 of Fig. 96.

WO O®43)97Fi gs. 97-99 are a fragnentary, di agr anPel/U820087156
vi ew and crosssectional side views of the construction

of Figs.,1-3 shown at_ a processi t age, subseque t
Spaeadi o nd e300 o (B0 38 2nl Y08 EPBoly BRGRERdD1 181 anc
10nex S&Fi81 ndigI90 PR adnghhg lin®T01-F0 g of B9. 1@2; aharry. tibe is along
L ine - of _Fi 98; and Fig. 98 is along the line
@g.“@%?@?-%ﬁ?gf F 6’9.%1-0044] Figs. 100-1 02 are a
doegp]anmat Figs. fosateatarfyagnamtaty eiagrathnetiosgsedewisdd@loss-

e Vi ews  of nstructi

' t f, Figs. 1-3 sh t
Shchiiodl S Qs odBe EORILEN 3§ 3B edh
ﬁjobgéquemtc%lthapdf Hi@l)a’z mogl_oal ﬂ%. ﬂ@lceath(ii mﬁﬁarbgeﬂlorig)ﬂneaiﬁds 104-104 and
- | . .. F1Lg. | ne ne . .
{61007 o 175 Fio1 098 scaidhiafs Tna 305 805 1048 Fige 10415 along
the2ind 384-ab4fof Big. 164, . [0045] Figs. 103-1 05 are a
yland cr.osssecti onal

f ntary, dj mmati c top,Vvi ey
I0GET, e lg5- 10RR1 CATE et TRETBIA Bl GUmafic IR gl g £rass-
$HcH6 e Sidey/isiagehs umﬂmluwﬁ oﬂFﬁgé. lhas smfwﬁc:)ét@(s%ro&é&anb(b%ge

Figs. 104 an 5 ar 0 t in 104-104, an
w854 iy Pl o Man 308l Migs 52 o G 2 rong g fnes 107-107 and
1631 A6 RJ?. foegFigl ds isEHItdwd:tjhg lind 9ds-i1 88 af Pigg1dheantiFie 107 is along

04-1 Fi g, . [0046] Figs. 106-1 08 are a
%Piaﬁ8a¥§P§Pfgpaé&gnnatic top view and crosssectiona
JoGUT] Vi ewsFigh. 10vet Clodrs tarfrigimedtargf difgrgumatic JorsViowmnd terass-

raocessi ng. st age, subsequent to t of Figs. 103:1 05.
B 355 uses S PGttt e T hePrrtaSiorgsessing tave
dubBedGtht o thet o FigLa06HI08. Fif3811Gamd onPaiteeond the lines 110-110 and
HRi405 55, E8ran$0o i dand 2o 3oL PRSH LD 5ol IS 111 st
thedgeemtany of Higagt@mmati ¢ top vi ew and crosssectiona

' vi ews_of e, construction of Figs. 1-3 shown gt a

381 o Gt e LR At T i drmalg o ok adists:
$dcfnal kible \?ewwls drlthe admst@kesgoftHigs. H Lmlﬁmﬂzﬂ&-a]prlfbeearr@ stage
111-1 11 .0 ig. 109: Fig.. 110 1S the line 110-
vt habattin doprg 1 “Tep 110 dhEl freetra P Tads $id1 10 and
}lﬂ4-0‘f4 &fi flg. THEOFigl D0AB]aldrigybe lidd 214-1 MgﬁlFig. #13; and Fig. 1|13 is along

r ntary, .dia mmati c top view and crosssecti ona
@PjagSﬂ%aAXQFEthL%onstruction of Figs. 1-3 shown at a

JO®IR3S S| ngFigg.ages-ﬂlm&e @lLtﬁ&graMmaﬁiF,&tangﬁerEdirg sop iR ag:d tioss-
Figs. (113 an 4 are . along . the linpes 113-1 13 an
SEeRSal $Rofos ¢ a o7 BpPIa S5, 4 SN S Prems e slace
dubsefjudrit @ thalldF Figed 1Bi1g4. Figs. i 86 ahdny7 bleealdrigie lid€s 116-116 and
11‘F7‘?‘T7 g‘l lﬁfg. 1]1]5?'Fig. 116 is along the line 116-116 of Fig. 117; and Fig. 117 is along
the line 117-117 of Fig. 116.

[0050] Figs. 118-120 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. 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.



[0049] Figs. 115-1 17 are a diagrammatic, fragnentary
top view and crosssectional side views of the

w@oemwstitaret i on of Figs. 1-3 shown at a processi PQI/E820#017156
subsequent to that of Figs. 112-1 14. Fi gs. 116 and

7 | t 16-1 1 1,17
22, 858 o A Al T A s
sntlortdl gide Melvd o tiad odrgstrubigonl dfRiysl 17453 éhoizv?m gifa grogessihGtage

050] Figs. -1 e_a diagra ic, .fr nt a
ek HRat G ds 28t BB Eoct BenH Lok brelqriaane thod 122122 and
TIXPISAT FHigy. OIR 1 pFiﬁFﬂwas along thé (e 128-123 pr tiges; agd stgggez is along

ubse to_t of Figs. 115-1 17. Figs. 119 an
ﬂi‘%@ ?éze-ié%ﬁ&: gﬁqines 119-1 19 and 120-120 of Fig.
ldés21Fi g. &§m2£ls®|@§g}am%tlblm&51%16@ vighy &fi sh exbibriplary memory
(i@é/@:eFC@ggtﬁctlpp d@nc% goelg @e%%ér%aég%\?ﬁ%gv @sgect of the present
ihvargioeNt ary top vi ew and crosssectional side views of
3 shown _at a. proces

e constructjon of Figs.
108 o G s A mgtic - aptighal visw: ST gaier Bemplary
rﬂ@ﬂuoﬂ,&%vﬂfe&:oﬂb@uﬁgloh Rhidhl (@ DelidrndPid aabekddrce Widdadbxemplary

123 is along the line 123-123 of Fig.
ﬁ%cfé%ae preaer%ﬁ NieN-al ong the |ine 122-122 of Fig.
166541 [ 0052ig H 2 is hZfladramenatit, &%m&hbﬂal view of yet another exemplary

Cross-sectional view of an e ds
BB e iR WS e e S RO DY 6 Ereraplery
&PpRecdf tied plebentpiemast. i nventi on [0053] Fig. 125 is a

mrat 0ss-sect i onal
BB ary ety S Gl BE Vel P i BlA e exemplary
ém,@@nldﬁtmgmmnmﬁh an exenpl ary aspect of the

0ERA " s 130 < BoetAgeren enclied ol inpl EeS An e erboard o

tdgv-'rg;ezz@ambm@ctl on whi ch can be for med i n accordance

M&’?n %gﬁjgv&? éﬁa?@ﬂ%ﬁ% %;;‘thlfonn\écegytgpﬁgﬁ pggording to an

é)dehtpﬁdr at;pétgoame@ﬁmt mivyntppl | cati on of the present

[ i.s a bl ock dla ram show n
Q‘H%?cm it 1P P DAk g0 RET U s ey dagee

mﬁmﬁgetb-an[éls@&?t]ofﬁhegpreéé’ﬁ in@nfiorhi gh-1 evel bl ock

di agram of an el ectronic system according to an

exenpl ary aspect of the present invention. [0058] Fig.

DBﬁAliLEDaJE:'s@piPﬁlomcbfbrrﬂehamiwaﬂocﬁmamwems ary

:ﬁd@i%’l gﬁv'l'he mventlon mclu%les metﬁoc? yevc\:/ﬁlch a sterl%?corr)\ductor construction is

formed to comprise a gateline lattice surrounding a plurality of source/drain regions. In

some aspects of the invention, such construction can be incorporated into a DRAM
array by forming digit lines over and in electrical connection 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 illustrated 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



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

[ 0059] The invention includes nethods by which a
wa@emsamtduct or construction is formed to conprPEEUS2005/017156

gatellne lattice surrounding a plurallty of

sour c nregions.

SRoRe TP St g ahat puibe FaM BRD BT D5 B ce g prstive

AbBIRAM aid agminontiostor a@stagt brd delined @y ekanady construction
el ectri cal cognectl 0 rcel/

Rug 59 S HIPE e P B O bl TGP BupaaEgpductive
r?ﬁt@ﬁélé waen }Qﬂé semicdhagdtive mﬁ%gglm@tdn@mlrm bdbepiiies Ocﬁmpnsmg

e source raln regi ons ar ects of
A el AE Prou AEEaaT Rondio e e R dRuts LeiFRP BRhE o
aksé%ghes'%ﬁfn%rrsir@g)théﬁ rhat@hély) t'lCheFtb@ﬁ 'subsBatearefers to any supporting
seni conduct or constr yct s i Llustr

%W@Mrﬁll KNG, PYERQLd ftj’dé‘i? &@%se@gﬂgq%g? g@?.?trﬁ?s described above.

¢oURY i ses @orssuhsﬁdrmcefuhﬂer @vmrségtaenétan@am dvenpibsyate 12. In
consi st essentially of, or consi

RASiRUss EsRe s W%?GB%&4rﬁ?ﬁ<9€m9§'§%|qoﬂﬁ'é’s‘?ﬁsﬁefdﬁ\'y OF P SPRsispf silicon
dicWi®d, Rihalcah |b@ﬁlorﬂ"fedtt|3% thilcRh B8 of Hait exaprdi®\eboli® 006k s
'sem conduc i ve substrate' Iﬁg}fﬂ sem onduct or,

L0062 1 at oA BYET RIS YELMRET ﬁgy FOIOPisg, consist essentially
¥ OBYOh S sRieBh CuBH Ue | fo exaimile, rpowcrysltmmetgmd@g, aritUigars¥ formed

I|mtedto bulk s ond yve materials s

BT IeERRAG O Loxi. 2Pomt hOPOA | e i RS Histgded below)

|§@m6| cahne pa&tbefedrmblemlnﬁédSaédnﬁmoﬂask adordingly, layer 16 can be
m conduct qxsgﬁ“ al. layers %el t hgg alone or in

rg @Hﬁ??%é AFToNeMeAPErT A I INYGIoRer m

traten sb@nf:;ﬁtf §spie@tsacbWh§MP@ﬂrohl e sHutledsuT®,14 and 16 of
I ncl udji n m conduct i

CREIan o0 B LEPISIEAb 6% & 115 SO P A PAE F o deycontaining

rhatetifieand SINGYNL- SRSaidngRbeI thadk, %p@&‘tﬁlfelys uhsncraaspeb& |t |bﬁlo be
r aspects, materi al n co

rticul
leisiachny TaBricioht el o eTient douRe anyer sy SRgsdle
d&id, ahdatht hiztdtial hé eknesspds pdﬁﬁy%&@éx&on&b@ﬂ? other suitable

B chilecbobonte’ SN skdet i oot St Ao

(Gisbiigsed beﬁ)W} ilastimbly SxrRiabe ov@fdr?ﬁgtfrt)tsfbﬂh bj &®d accordingly
to.a thickne

B3aH 2 oA B AS TR s icRstGioT el & distRguish mterial
ks Wﬁﬂ)s@@&ﬂ&seﬂn@éﬂﬂu&% rﬁ@t@gae fd&?r&tetiﬁhér@dvétn d
ccordi n

tilized r
(idealfoq (RP1RaTd nekpa e Ppupiefmasie mEBaEr S g formed
d\)éﬁlaly?t\/f@t Maékmd @ﬁfa’i.lal 18can esr s?femp@ Dﬁmbﬁséi)fcohshﬁ essentially of, or
I nvent | uct ur es
GoFRIst ThRbet ﬁSlﬁt ?@rb%e Pfécrtérﬂma%cai@ psﬂ?m?gfnto the shown
@ﬁﬂg@raﬂﬂﬂ CTr:H paﬁéhﬁdhrabtgn@lmlggg*f&m@ﬂaism m.ralmt(ﬁ spaded liaBsl 20, with
|.CONn-contal nl N ar nmas respec

S UGERDARE PSP o Lo e ST B Ft AR S RPTEAAD of the
IE\@B’th gap%défirféalbydh@&mrdi&n?% dis@incanyagupep asdiaimel18. The lines
oXi , an at mat er| can 0 rise, .

A iandis, AT o SN PG deiih g RBFOrEl ArEBID: f or m of
§0d65$0n FRJéfbhi@Q nekt tolF$g§; 7-%) e st s fromhattbAiedohduking material
138e(r]r:1'gcso4 6'5I ?s t?e{nsge%e%rto %ard mask layer 16. Specifically, gaps 22 are transferred

through the hard mask layer to leave spaced lines 26 of the hard mask layer 16
10



(di scussed below) will ultimtely be forned over

construction 10, and accordingly material 12 can be
woedsriedito as a first sem conductor materi al PECDUS2005/017156

di stinguish material 12 fromthe subsequent

sem conductor nmateri a d t her eover 64]. .

REFUHNG ﬂ\gerﬁ%%é?“%’d‘lmsggse%eéf éh%HPP'@P%H’t?—F%g% H!ags- 4-6)is

iEeigwed alrhd indssod drmslcanerierddipaixtekl. alddstkik RgmeRictineé@horizontal

conprise, consist essentially of,

%Fmgﬂﬂg?gp'@PSEHE%S?éE?Et and can be

pocBey! i t hOBéf@ﬂhngﬂixt ¥ mgs.tierred thlﬁtleilyeir bﬁmé’{éﬂWEB is formed over
tgonfl gurati on. gatter ned nat er ﬁ}‘ s fornmed
SN 2¢ ?'P@/WB'F“”%QE 6 19 NHEQY Bt 9aRst aé‘if@r‘u zﬁlcﬁ%’sf%%’ﬁ%o'e

[sal &shsfst @geerhﬂalyadmmsﬂat/ofgaam.da%onﬁhm meferial, such as, for
pitch 19 of the lines and gaps. defined b&p e conbln

e CAIoOR Nl ea MBS ol ca e TS ORISR0 XTI, about

o Komgé d@ésezh aie Pyivenddadreading vitel inregl 10ab iindiiiéthat the lines
di rection. 00651 Referring next to Figs. 7-9, the

H5toeRpHN v ekt 28-ned nasking naterial 18 (Figs. 4-6)

i[sog7)anst ereretidgherefodFigRsk- 12 yeiterkh 28 ﬁgﬁiﬂefrie@ahﬂo)épaoers 30
gaps 22 are transferred throu%g%the mask

{8550 0aaia FPhedToHoBPaan ok tPArRBAG agBpned G458 23 Setendito

&Gn@mbuﬁm @\(@éte,r@tmrl al 14. Subsequently, the
masking material 18 is renmoved. The |ine

P A A R T ST IR A ey PP AR S

tRRJUgE PRdtalial diul Sxps @ Ashd @@céésﬂ@ssté@s &g 1 64-88orrespond to
[ 0066] Referrlnganext to, Fi a . thin |ayer

oF
FRANKIIS £x1epdingdo A5 URee %&/ﬁéPegﬁ%“qSFrﬁ@ ZZGTWP\W( P’P@ped as

We@%n@%d?@dll&%ﬁg@%d%ﬂ% thbRbREdrdlly2fRfiBéddirddbn of the lines 20
nprise, consist essentially of, or consist

gfpaggwieg,mqu@dﬁtgg,ﬁ, hg material, such as, for

WI e, SR&fefy rit ol Fgs. 1Bt ép@de@@a saTolged ARHTE dpbBings 22
t hi ckness of, for exanpl e, about 160 A. The lines 26

Qe TOH SR OPFI B HERRSPT RATe{PTioNAEPl SRS, FRRAIE &peeNtially o,

dridhsibh& d hifhigs- o@h’@n‘hﬁiﬁtﬂa{dﬁlat B@cH’@é el e?dam?)% sﬁ@&ﬁﬁ&nde Spacers
Referrin nateri al

next to Fig
%?a?%%@%@g’“?%% p?dﬁ’é’lﬁr%“’@b'%(ﬁ"t‘i’f r&iﬁd%ﬁ%*@'f‘ir@ﬁp%te%%'éﬁ”f’h as, for
Hlahile, faQéY@ﬂdpQFbeﬁatle%Oﬂﬂﬁ@E bSsifddn ﬂﬁﬂé)&)ﬂl@ﬂllm 2 within
extend to an per surface of materi al g‘?/\lé%[‘ %
PRENEGP .%gamfé%b%euwﬂgj itilizirgg gn gnisplppig gie vgE e layer to the
shownesphesrded. t hr ough naterlal 14 Gaps 22 at the
rocessi ng_ stage of Fi correspond to openin

BTBRa ng Sercais Hpet 28 liories gm Sape: Capaassns Hoin Some
eﬂa@@@ts%@o@fsm&q@@e édrswia@ﬁnda@mgimwsmah keyored @MngRéeand

al o@g he hori zont al { %efl ned di rectlonggf the |ines

”QE%\W\.‘ |&peres "?9&3!@ rigthespgeer canguctippydd) TR FRAY ng

dstrudtions B harrd@-opdning$ P2 R idSas AN eLsdeR NI, 1O tchhfbtrlps

)@@e %}@Eﬂ%@d?@&ﬂ%{tnggoﬁ%ggé?eg&&ggmé) lg{:el%§rs la%%al penpherles of the
trenches corresponding to openings 22.

[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 etch.

Such etch can extend openings 22 approximately 2,000A into the substrate 12.
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or consist of a nitride-containing material, such as,
for exanple, silicon nitride. Spacers 32 can be forned
wogoosnevidi ng a thin [ayer of nitride-contai ni PQI/US2005/017156
material (such as, for exanple, a Iayer apprOX| mat el y
hi ck f S|I|con Nt ri over
g@?ﬁ ngs 29asKiigdarsTHSd l?énf? %1 g |r?m9Yer?E§§lne grﬁcg%stln%%e%e of

Fed< ot (Smbﬁeémow*/d] @ah ay&lIr bleforé, Mtes bowdrirgae ex®endadn of openings

4@3“@%&?%%3%%2@0%&“ R afeT Lo oERRLapEn S 2piptosbotate 12

VERUN b€ nbiekddtio@ belative o ﬁmsnau bbiayérol 60 ard acairdiagly layed16 will be

accordingly wl| ether . in th er

r@@ﬁ%‘?‘? ﬁwg)éhg eétﬁns'??lg? g’@P'”@%Hﬁ? F%ﬁ?ragegﬁzc 34 narrow

fmﬁet !393 2I|2\e r@ﬁftév?%fﬁam l’ﬂéslémﬁ’@anﬁm ﬂegveshlgapfgcaarb\et rapsial 14

ext endi ng. | ongi t udi n in the horjzonta ir

SR RVe T bE RBRc A enr Accdiehiyhaacee o e edfisidersk @Torm paired

Ilﬁ@é bﬁ%ﬂﬁé\dﬂld&oﬁdbeﬁ'ﬂgﬁ QBQ@‘ akdmalidly thn Retergidargd fteﬂ@tmtp@wed
openi ar e e end into su

1298 qi e il SR3PE Bt EAT MPENELg R TOUS 1 8&&? pacers 34
PIES ééts B8, g&ﬂandive Qdag:grmaerBQC?H tls(e e%rﬁ%doe(rﬁﬂmoﬁﬁ alpair of lines
can extend o i ngs OXj mat e nt o

L ARROFIEES1eS of BSHEP FHRAT I BRFon Be(Erges. o t“yLSY gpacers
I5AANVEcH bd EhsRIcStEDFoMYa PhRGEIIRSs dr @fhosigskiés obtelyap 36

r enoval cag?no%'cur before, after or during the

SXIRNEHG Rew BSRPTRYS 22 into substrate 12. Typically,

fdoy4agt ch U&ftérloé@ﬁing@ZEéiee@derﬁiéanmm@abé’t%te na.othe @bemm@s €an be
12 would be no nse}v ective rel ati

cbsidsfed 'aeemPaT B/ PAyER S 6XANY %twhﬁ&selcwiﬂv%y substrate
1) an@ xtsebsidporddn A evarpesiiggsortion.0 substrate 12.

05T 56 ovRTioab e FIGE- 3ot ndp ek THE e da SpiRd within the

RGNS of, op%ﬁlag§l2§ o3l m@nrsh@oﬁr@nswﬁw Ieﬁlvmg)tkfe@dm)nd portion 40
OEal red |ines n either sid pen

it seauiapaio st BiSHeR St 42 Do 1 Br syegie. Zampringponsist
d2Beidiper, o$b6r%|éifof gifgth BOxidd-OK sumﬁawmecorﬁp@sesmormmnme

th ft 34 | abel 33,
T s e e
éxe?fpﬁar@ ei(]ﬁ@m»sadmamanﬁiletcafndmbes @aieh mnemmd% r5a:ga thickness of
ween e Spa r er ace an
ik, bR de it i A ha SraliponRRE S fis shigs 25

0783 Of tR&Feling ndkt ©FigdB 30, @atat@remmmeprema@@mmn gaps 22
0074] After o

re extende t tr
8156, HHeIBaRTIAILS Gas REand haTEs Gas 5. ArBrad Sy of example.
d@ﬁfdrils@ NcopBisEEd AN Vdridbhsistdie rﬁi@ﬂb@@ﬂtdmmtgcrﬁatenal such as,
t he st

substra %e econd ortjon 40 aqver
ST oce [ Boteaf e RETER HiPkePgaoh S exsinple, A5t 160
foogtrgct r i csmmlﬁés 84 ad?sHovnih @ubloketiing Jidw ih 26 ihdicste that the
rtlon 3% ‘BpemE%S 22 to fill the first portion,
PT“éesi YERERGA A 6 portion 40
[0078] Referring next to Figs. 31-33, material 44 is subjected to an appropriate
etch to form spaced pillars 46. The pillars 46 extend over material 14. Gaps 48 are
between the spaced pillars and separate the pillars from one another. Gaps 48 are over

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

12



of the openings not filled. Dielectric material 42

can, for exanple, conprise, consist essentially of, or
w@omsitsd74nf silicon dioxide. If substrate 12 chOpPUSEET017156

nonocrystalline silicon, dielectric material 42 can be

Siriig G donaprrotetdipl 4 oftet 78S b Farire ARt oaps to
diztirfignisa thdgapsiess thof gads@ diddigéed plaviohsigan be

3741507 ) FeBrierion s X GuT g3 SR QR eiSoessing

étégdz sf Fig.o34, hetshwishdompapsts 2hicngte Jgpicallpef sitiler cahposition to one

A e e S B EpoRDiulh b 2B enc 4

wcma iyplically ak condidgticdeartiamnt &ithé sgmerbepbsition asiohe asother (such as,

BhpeaResssen THsSexhirter ot fll=etgro B borppadneously comprise
Shihyletrigtesal3 i Re tssMawsnhel pitaedisl dongpriginghé sarﬂs hbmogeneous
eri

AT RS SR EASTL 5 P Bt
Mb}ll&ﬁ@dtnﬁ)tr@mra\m&fwmalt adllewen eRick @ §|@1bm/$l’mead©dnngs but it is to be

| ars, 46, The S 46 extend over materi
Sog Rt reeenbaeRheer i b Rk R asked g fanventin,
dritthpiidveation émwmmesesaméwpeot@arpwma tlas macarials 28 i3dand 44 are
rial 14, with. eac %%ta%] xt endi ng horizontally

ma
T e ks Seri BB e e | aen o ¢ he
goosdy mat eRerbrinkhexGaEgt85am ghes 4@ her éx@shded tadugh material 14

SR SULBEE Bich rbep e ooms ReTErs TG o SRS s (Fepep ey o sifcon
Aéxids ad neleiss AT oas bonsist eesentiBllyadt dilizen nnmeessu g Stitlagen be a

f Fig. . 3 t..shows ts. whi typi |1
G <Ltkalstive B e a8 EaRE Y R Fticlr i kP Rpects of the
iavdrgion, e rmmeahg deéiw@ed hie Isyutilizdtetoriairea D# 9V 2Bay. 3 such
and 44 wou consi st. essenti a

f ot .
et cnhonts ebiad e tarssRBpertna Bdte fupy whhphitfresistor
théil aambBigrstecta), masdalacang tHengtty utlizbd & extéifd warinhs 48 to

%ﬁp&anﬁgusly conprise a single material. Fig. 34 thus
G pillars 46 conprising the sane honobgeneous

r[marjl ?1|7 I_Vli_eﬁehlr@meht 1wEri@y. 38! 40b ebrmgruictish tRksatbjeytedhe
e he r resen on O
DA et e as o GRTE IchatieR g inichd nllsuiney o Mafrize an
Lﬁbp@‘wsme ditie tdnstraction. [Buch piendiaiod réiated metediapeirom over
ut one aS

ent e 3 ct aof the

BuBE o et raonHontiliat e ot 36 aeed mbP “uipers &1 Eecn

d)fnhei\billari‘s dohriprised @6ingledind®f nmidderaind7 4dndwiehaudietwben & peair of lines of
sition as .o n 08 Ref err,i ng next_.
e RR SO 1558 Y e hBohha Foniah Sl iyt i S Fio- a8
THe wldrb 50 ap¢lbé@vated oahond anctixe iy ltiee yagss4ect s,
14 can,consi St, essenti.a i con di
T e A en SRRS S afe B BB Ry b R A ShS
IocdtionGe, thasfgihdleppecsurizaa obmaterial y4 dgitis fo isehmietrsmed frait the
pjélla?lé'%%@orgt:;é)r{ rlﬁg\eovg esoraﬁte 0 matterla?m SO nat gh}faceds% is below tﬁg original
surface of 14 in some aspects of the invention. The height of the pillars 50 remaining
after the chemical-mechanical polishing can be, in some aspects of the invention, about
5500A.
13



i nvention, the processing described herein is utilized

to forma DRAM array. |In such aspects, it can be
wale®sned4t o protect a region peripheral to thePEr/U83005017156

with photoresist or other suitable protective material

gﬂ)@g??a: 2 gﬁllﬁ@%tglitl tloﬁe ? ﬁXt o grlaﬁ)gg (ge:o 4§%} \(Q)('Epin gaps 48,

amansbr pitdrs G0 (e pilkrscdn) sled od réferradzl anay lireat nndhlat(tlsem pinars extend

'W%WQ'PP%Ve'”a‘ﬁ@BWE@PP{%’%&’B%%@H%’%% lrefeife. &tngrise.

dohsisBgdsaatidilo f, roe rchNa@t dfratrﬁhd@cbomtamfrfgmtema[ sumht 2, falexample,
4 to te resultant ars 50 compr
e Aot h oph L e Da 8 Fegibn, YRR H2 R prpyfed o a
tRiekAY sk HE abdut 2004) \ﬂhlbfh @%tm"folmtcetbdra{bletéw fHlajagwidighedyers 14 and 47
bet ween aq%gl r .of |ne of ma

ial 14. The 1]

T S e TR e e 1At sugh IeFs 716 Reggrth the
maeﬁgﬂgg §8 Ehe pill ng 50 are Zlepﬁr ated from one

not her t he s t ho
B0 S < nniaietah Serecis 4 oS e oy RRrDRE T Bl bt erise
thé Qarﬁiéitc@m(?@%ltlcbktpé)@bnébmdtﬁ@ﬁaﬁtﬂ asEr@ingiRhillldhergetiniosa §n®glbetructure.

nder st 00 narizati on can re

GepsrS 3 Ipwin i ir Boutdt & SRR bR B RR R R L
duibiragien of mé'tﬂeﬂars 5P041R gi(s) paatesialcd3 ddme for exampieptompiee, consist
re

hei gh i ni f1el . G
SRemA ) L ERaR L TeHng PEanoasb ol - S0 beupligedim the
c@éwmbefduawmrgtm@ M4 ialeddr t& 5Py %weejaeafymg'{ef Redordiggineké dtawvings
b iga s ovrh PR Ao PrEprnars Eoanalii 387 Houever,

i§ &f 18 nedbrétbo@thalt theasvention Ehedmpdreed ab¢w§ln@v¢ﬂm¢bmp031’tlons 47
on)

| on di nal | izontal directi
as3 it el her i FelrePeaity erektRlrig 1) Riped by
wdegtar@,amsdndqﬁe a?dﬂdarieﬂ Bdén m@(rjg‘ape BeNGemahe pf@és;tals waih sash pattern
r. exa silicon. nitrjde art i cul ar
defaing Sgalan 55 somps a9 1K Gbng of e At atlor P Bt 14
gjoa@!pout X&rbvringhid Elysi 85-anfd pattepmndd masmmaﬁrﬁl 54 fsigrovided
C%/E ':é [(\e/lrs 14aFd 4%aeshovvn n asle ; t and
eEafsyia sking et pafd ’E‘HH'B”S?U eP‘%’?BFsp%‘%%res'S an

é@f@ﬁ@ﬁdﬁ/ ctefmebdmit@rm@l bybghotBRd pHicproasdsirgul I%e[ttememaﬁa@nal 54
of the In

A S5ore PLERDG S erB e GRAnG TRET &9 WAIGH s SR g1 gne ancther
by ddpsresr ge | nt 0 a single structure. Such aspects are
in 44, in which i ngl e terigl 53.

TOBED et oML SRR SPRGRP B RHACARPEREOgs Ry iigh such pattern
HeRingrd @tch%@ degifed ho theadistaptecof mrgmmnmmlr&t%. In particular
essent | cons ride. Th
Sopecet B trtondhepRi sondtreiish TBRFEH i Briohg tno same as
drel dr@gﬂdﬂ galuﬂ the ﬁééhdw(mg .0l willbesalquit pné-helf df taipitgises 19 and 59.

ng t he dr S utiljze c oSt i o,
0988 Sce dHPRESERBLTEs SheLasitaep & SETEBA yipIh materials 53
driilevey and siibsequently masking layer 54 (F|gs 45-47) is removed. Such forms
vertically-extending lines 60 from materials 14 and 53. Such lines can be considered to
be separated from one another by vertically-extending trenches corresponding to the

openings 58.
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IS to be understood that the invention enconpasses

aspects in which conpositions 47 and 52 differ from
woer@sanmother. There is a repeating pattern i n FEQUS245/017156

conprised by pedestals 14 and the material 53 in the

a bet we t he pedest al ith such patter. efinin
81 o Do deigo g Hite Dinoa: &M Sb i Gufed AuprdRaS 60 and
viahid epsmsd gﬂétahil_@%an[ %&@T%meﬂ)m’ tensfdt @ssendialydat, or consist

atterne sking, material, . i'S provi . over . .
Raleen SrEsamTaRiba i Ran & £ drosesgbAehArActlegpl o2 partaly
ﬂgxg tsa l’[CPlltingdW B8igsbs. ands 80Ges éihag@ﬂ Wi daan%d;mqqaaewa}i Ad51 to
by otol 1t hographi ¢ processi . atterned material 54
“&%ﬁ%f’iﬂ?ééhea“rﬁ%lﬂr B‘?rt"iﬂ%bf“a&élaf ggal | y-extending |ines 56
[rmjagr_ ar e [g¢186mg nkkaB e 521581 frateriBy 6D RHisoBopbABBALhed to form

he lines 56, and spaces 58 form [

t ,
e PR ReS bl SRS L8 B ors o

WSt aNfRef sttra@2.58 and one |line 56. In particular
aspects of _the invention, 5%}%3 gi tch 59 and th

itch

{S0F; o “fetairng ngdt tatoa BERNGSORAE CAIRIORR IS Syptrate 12
d@%uﬁbé@%&ﬁﬁa%ﬁ%&%}triﬁgﬁ?&i $R6 if@@oﬂ’_(é@uﬁitl"mﬂmeh@lefﬁi_ngé. tThe openings

pi t ches an . ef erri.ng next t igs. . .. .
cag beexigpslsd ingg Sa*?%rai%(? 2 H%%aere P&Jﬁﬁeﬁ?ﬁtpl%iagf’%t Y0, pielectric
rﬂéteriamaé @g%ﬁﬁ;}ﬁ@@,ﬁbb’ew&,Hs{lilicbﬁ)dlbf(idéﬁar(d:ihg@plie‘b@igggr wisich

renoved. Such forns vertijcal|y-extendin nes 6! [.om
EPEHP A ST sorimRoT e PSS S PayB oSy G ERoElySoh. The
dpRnFEBEBRABeloasiORE tabeid@itedio otfifriseal ibyeeydrisrdé®gnd an
lggggﬁ&fﬁa@ %a,g\&i{ehstgg rl]cg}ll%g)_otrtg)i{%gtfe?&eﬂlggg(ﬁﬁhgﬁéléggg g]aterial 66 and the
L@fp@}r/b(?{ﬁgn oy bt hdimemc@0 and within gaps 58. Material 62

can, for ex le, comuris onsi st . entially of., o

W1 st of PaIPIPGaHOrigs B0-6nd ealsiab s foPiaEe pyerdines Bo and
withire & .Ofla@baute chAbfr eMaipkl edmrisepadrisistlebyerttialy 6, or consist
%ggs 58 to narrow th q?s. Li nes 60 gre ghoan i, n

[RerqaRtRIy R lafeha iS§9 s, for gamplg. sliean pigxide, jyexemplary
e{tsipegg, r@\é@gglersmatdapdta@ﬁe_a rtd? agg@_aqesb eP&Sdut Bed&r }rr@ gwamrﬁusdss and
o Figs. -56, materia i S anj sotropic et che

GERTPSHRIE FLdaarecde VightiB Fig. SRR aLSHEDgPtegalS are under
r9aRhaalF®. ext end between the spacers to an upper surface

of substrate 12. [0090] Referring next to Figs. 57-59, .

4 ngs d%efﬁmé‘g&%ﬁqggé%s- (%ﬁtﬁé’ ey geie$faFPHa‘iez°‘Ja<ﬁ>a‘S‘r“Ct'O” 10is
SEJE}&%EM@ !’plderi%_l’gﬁh% e thé p@bﬁiég:ﬁllpp@ﬁ sdjlgacfeme\/]ﬁléri‘drizaﬁon

e openi ngs. e, openi ngs can be_ ext ended |

STRLES RO 720 TLEOR OUer HGF SGiARes Comamsh £ 2 BtoA
;ﬂ&rﬁri@gﬁdn;jcgamscereinaive@@nw nlcmaman H8&p tfﬁalﬂrﬁmalg@ﬁ&d surface 75 is
silico i.oxi de, . and i i cations i ic

eneatiine e el PLkd B IE Siites e B4 The be
diaxairatidycamiehctonglisidd 80 for eXheplepeminigs-riéchaaicalgolishing, and
%8 ba d%gﬁ%eé B RONS LN & S SOIRY 1 38084 LM ar PRl Bst surface
of substrate 12 in exemplary embodiments. After the planarization, the alternating
layers 53 and 14 extend along a vertical direction and the alternating layers 14, 62 and
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 nitride,
material 14 is silicon dioxide, material 62 is silicon nitride, and material 72 is silicon

15



upper portion 70, with the |ower portion 68 being

filled with dielectric material 66 and the upper
W@eoosilT4i70 not being filled. [0091] Referri ngP@EXS2005017156

Flgs 60-62, a materi al 72 i's forned over |ines 60 and

t A P%%%Pigﬁgltg%v&tggérlé%dl Séllrf|a9e 21‘5 gllg. gz)g%gglgfé %ci;ro%ﬁqalternating

I@y@rd ef Sidhaiitfitd gndraties ide; sna lgm&;lyfcm;r plamrmtl elpper surface 75 of

= &éﬁf%axt?%dsaaeq@ésgqlﬁxenglggﬂ 33 po?§@a% g;ﬁa)ﬁlg ﬁﬂ? éﬁF%ﬂ Qitride.

ﬁﬁs adriteplis aruetr@tb@wmﬁgncs@ adtietis lal sh@pMicevop tietviy theﬁ@rob@ssmg
erials are under materi al

i ndi cate that t

O R B R igh e Bt Bave 4 Sk foradignas one
dotteP AR sHivin MBrgdl t¢§etﬁerb13©@buﬂ@bn§/0|apérarer;aranaa&z wsuld §pically
formthe %J| anari zed. up%a({ surface 75.

COPIHISP (0o AV e TN B ncin. B gl Gopots.

dopRRice SehbRESSsefiallyRf &ricahsidtbof silibén mltrajéarswatlayafs &:@shown
al s rraterlal 14 so tha

rg%f@%%i%%(? "ifglae%%&fﬁrm RSNG'R sirugturg)’&y Pﬁmgf'aﬁ‘%% raf@?? are

éh'@ﬁ/nlélf)kﬂ#ﬁlr@lihlfo@gl&tlfg stiiRtes i78) Irilﬁartla'lh@r d¥hataf inartinen 4 and 72
npl i shed b%PPfor ex

acC
i BrrmBst e SRt <ORIPoRPR SR PRS SN 2af OBl TRLRRTNS FoRse:
doﬁ@}éﬁeéﬂs@ﬁ?ﬂlly%ﬁﬁ{raﬁfs@igém%ﬁ dn5§a@|@A abO\r/rg 3n upper nmost
ur ce O sunstrate I N exe ary e 0
Qo7 F e WREHES T BE0P 4 Copd SR SREr G TAERS Wachas
sbibcavdip @%héﬂ)l@ m@aﬂ/e\k@fdnle(aﬁi\btr@r I ecsuch Rspdvls, tnderial 76 can be

| t er nat 14, 62 and 72 ext
RBFRE BRI ST RECE I BoTe /e sk Eor T THEN g oD b

da)hsﬁe@d t@ Be a[s%@@@d rriaferiaawmcﬁ i f@fm@@pﬁ@é @pematgafeg@hs §Baced by

silicon nit

t
SOegl PTG RRe; THArSSEHNS E0rS 1 1PITE 3R Hady ViLs oy having

dMeEitod| 80 Aoriths lal fir Rl cﬁxméi@rrayﬂ@ﬁmrtdé pEdy80 bdieg shown along a
I anﬁnrl zed sarf ace 75 of Fi %){ %xt ends acrq?
Ficar i enagfer a8 0k thershownas ndeyiay Zrigceng pi
s(é&bﬁ’&ax@ﬂlﬂloﬁl|§Thub’$|térwalgh@rtﬂiﬂg@ﬂalftb TeirePpes (Vﬁﬂhftﬁéléleoﬂﬁsecond
ross, al nat surfaces

5 al so. _ext r n
S bl died BTEHBTEFRERURS ARE AT HE SF s Tag Rt Atgh Is about
tivideustuighethe fiistfgitgh. 66, which is a sinplified top vi ew

iﬁﬂﬂt Eet SL?‘@ %ﬁlgnﬂ]f\s}t Ve elggisaﬂlz%g%eggpgwg ?{ Hstzée% rﬁ%% being silicon

rﬁﬂﬁiaé AR 1y SocHh@WatdTRl g2 deing gmb&eamxﬁs e€isftb @aluhdlerstood that the

ers 53 and 62 wou typi cal rlse the s
BEHER 8T bR "SS5t ASPEC Sl SHEMTR: pACDEU I Armateral 14
@ﬁpféﬁtp‘p‘lse CROAPIE %en@lp@f Sdr copsiSdf lsmbd)rymﬁfde afid ;atsiabr6 can
of sjlicon pitri ers.are s amn nmer ged

Ctogffé'Fﬁ’e‘?onF'ﬁt %qs&n’u%lg C?cprfCBP f§|"ﬁ%n glodfeuct ure 76. The
[edes] i al s 'ﬂl’(btaﬁrﬁb horigsraals Bﬂd\Weﬁ}daEIaﬁé ogized iroregdrehidieto the top

o G 1 G erec b 87 o SRt BEF AR b el g P coun

aRekshd padd) fre@é@l‘@lﬁ It i@cumeluﬁaers&@ﬂ&hatth@mmwb@rabél’ycan also be

r cons ilicon
utlaze herein to resfer to prOJectlons extenglng upwardly from a substrate, and

2 along a

accordingly the term “vertical” can be utilized in reference to the structure of, for
example, Fig. 65 to refer to the projections 14, 62 and 72 as extending “vertically” from

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



[0094] - Materials 76 and 14 can, in sone aspects, be
materials which are selectively etchable relative to

woep@samosher. I n such aspects, material 76 canP@PUS2005/017156
consi dered a first materlal vvh| chis formed in a

lattice, @ consi dere
tgréwg o\ﬁ}(ﬁt ¥ BPI %a MO a ?‘aier]ag ore gnghan IeLeb/gtécerﬁl]glrec%on, the terms
'él@gamanw@m@alykew@emeah@ @éveﬁlbﬁallyai]ctrlgaeed Ehe be used herein to

t 14
HED R ooy 0 3R Te hitepetbbh BT SR, e
bjeaonsWi4t B2 bhé 7piot Eig. 8%). bel ng shown al ong a

AL Yo e o 5 LB A B0 o

ragles ia Rk derltd Yinplityipg arRalssian fhh’ﬁfoﬂcbvﬁ§t Hewéwer (inisttd be lnederstood
ﬁhovvn second ’EQt ch bein

NG biEatan e Berere g RS TANEREUealy 52 2162 il ore
dfdreht fiin ah@HihotheV athasthbinghté@dald BE ndt maigeMitd ee sih@026inmon
Al t hough the invention is described with the first
SRCRre 2@- 76 being silicon nitride and the second

[ll?d%!] i al Mefbﬂin@g\eﬁ’d tbIFe¥) 6Wie9X & Beaskint nhateli) 8@8s formed over
der st ood

erials can be reversed t
5856t 1 TOPOHE e BRTE B LR HOGE i CRPHT S P
M@ilm"g ﬁaterlﬁlm@tco@r&ﬁﬁétfbaékammé phforesists aisd carf be patterned
silico

d mat 76
b PhaplhbumihPreshans: o meNnE g Rt Fm a0se)-
e&mm@rlm@s dsmmpwnitab tovigw oF E1d. BT alThe atagertsll 72 uszmbvunnn
tore er {.o

t .
Jeshh s denan Far ot R pHostRo sl dhns 7o yrshl Tpskstinaterial 84 i
tAE EBGEN Vib®. H&i@%rosfs%ﬁ&msl ofFHigs. 6BTand SQUﬂvbelffefwﬁI@bm@than

hat eterm vertical" c
e o ey Erproie e 0 Rllahindrler )7 FRatG A 53 and 62
s 6atkAad GB,ntd b@%ﬂéldieﬂgwyh tHéGabeihmcoMWrﬁlbﬁ abscrlbad pkeiously

til d i to the st t
e e B S b8 P FapBe BT S Bl GeR) bR, o
poOUHOT2 as Feeﬂaemgln@gt tovrgs. 70kl phatdriabta fsheelastyey removed relative

surfac trate 12, or der. VOi nf usi on

B BB e e i iaskio Nedlsta) B RYS! €7s50% hgga. e
rbﬁbbalébf htt@famt 4 t’brfrﬁ@iplbfiingged eamnsnngwmbugmalatemar E@td amupper
the te el evatj ona vertical

Sudpes & fhires o ARt @abpres sled ABRG iy RiEr o
do@npﬁ’?s@é Qiﬂédrﬂﬂ?ldéxﬂwﬁ@dleﬁ’@(elmmwdﬂ of n’ﬁd’t@téﬁzladr&gﬁ ba(ae?cﬁrﬁplﬁshed with,
as, for example, t roj ections 14, and 72 of Fig.
f@%ﬁxa"r%cﬁ?fy?ﬁ&'%?ﬁ? Etf"ﬁed di agram of Fig. 66 will bg

[00100] zed | Refbhidg egitoaSgd. OBJMV\BérglcEmccht(ﬁﬁnathlab ISGGH fotraed within

P Bl 86 ERa P TN Ve LA ER C Gifhia Pelychvslafine sicon

Vﬁﬂ’meﬁfb@’"mg% sgarchovertretdral 36 %dms@ﬂle{'\ﬂy gam(ﬁla‘)g me©0|ycrysta“|ne
bl ﬁ@epgévqfr Irq?a(r)‘?er% 26 gy R rrllgﬂ I%H%)E %ﬁ'\etr gt a{l;?et m?tljnodf ogg%rpa’uvely, if

dﬂb&’@étélmwoﬁﬁm&eﬁ & nfongsrystalliné Semiconesdtiva enateiat (dugh a84for

is f
exam ?e monocrys{allme silicon), material 88 can be epitaxially grown from an upper

surface of substrate 12. Epitaxially grown semiconductor material is generally single

crystal material, whereas non-epitaxially grown semiconductor material is typically not
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regions 72 to protect the regions from subsequent

processi ng (di scussed below). Masking material 84 can
waeopnigel for exanpl e, photoresist, and can bBCT/US2005/017156

patterned utilizing photolithographic processing. The

Ki ‘
s?rg;fe é’?&ﬁlﬂg?tepﬁl tﬁ?ghﬁroﬁor{r/rg%lvwagﬁlil cé%ld\} ext e@r}%JéJ | 'a?e?r aeﬁl is typically
afidrpisousavidror ipolydasiagide) i ne view in Fig. 67 to i nd| cate

t terial i.S beneath.masking material 84.in the...
[@H@ Vi e _ateﬁﬁaé 88 g Srowihguind.an F%ifmﬁ tsué%o%‘wﬁnc@és %!g\\;%uonany
b@idhvf e &ppelnadiebimapetdi arﬁatérﬁm% afid 72 cout G4s @ik Gislerstood that the
that the | abel zed to re

AP EIeAR T3 e B oph b8 SOpl e i reisot gl hgtorial 76 and 72, or

cafbeicidvanénaty aboldidiel salfabesgf nearend T6iani 7 Boraribeslalternative
rence o Fig. 66 and adopted in

previ o %Iy Wwthr fﬁ
4SRECts Pﬁh?é@'%?“ WA G g S 8@’” [0099] Referring next
[d0a0B] 9S. Wihédgh ambiethe dbedidgd §re%bwmsimlﬁi{ay1eblﬁmmmd with material
uent

relative to materjal 76, and subse L

ont 1P B o TRegUhAse 885 AnEs FEiHER BHaoHHrko PRyl ogy set fled

Wikt ymigdndlidiof avareEiap8® bi dSTgiStyB@ aﬁd(ta?dstderr@tflltnfd)wlghsemlconductor
er surf Ce of. su

mat er.i al an u 1 I £, .
e Ba1o" protbrape-o B8 BBl eo N U S Bl e iftning
dpenRYs 86%as ultmra@ély ad>rtéspdad td fRretiadt fegens, amrvaim@bf the

i shed with, .for excil

materjal 14

apipeisk oo QuPaBo T BorC b e a1 g, LG of e
sﬁugtﬁ/drg iR 18@0n§@ﬁmé@l}dhmrﬁgmomﬁbi@dIt@he&&ary stofa:ger@xhces (such as,
wi t hi n ope

ni n 8 be f
RS, SRERETy. (e YRty B ehireS 3 pPdarOla frefpns cofthectedito
REMed @an 86 oaB @eDa/rQJr th@%ﬁémeaBSZﬁhzmlﬁd ssuubslﬁqaure rddiohs connected
t{)rg{[eg‘r\p/clfrg Lhe &OH g%{nlp rgtl?tl I(}%H%r éﬁ}@{%ﬁ?éB connected to digit
lifes batise a/elllf’lieeémterrw@nmuotof matehialt thar Ehelrﬂatedalma ®@seaed to
monocr alline s conductjve mate h o
B T R T oG, 1 csio e athaE s aley
RBhéaxd & diyit Bieawanivedoimast ofgpitaxisiunbtada, afd helysdtedd] 88

nduct or

P b TEP oS, S5 AT SR EiEbr bvoysratine
s{éﬁl’bcﬁhﬂu?taxtr@{érw Wﬂ%ﬂh&le?ﬂ; mcnmt?mmr hdnsatt@frd tlbei Isakier than p-n
) I Ca noL si n e Cr a
HRRoBR B SR B e B EUTHOSTR P B Papeqg of the inventon.
Swugpla@péclbty amécﬂhﬁé@ ;raﬂd/eOdetaamar@m yelatidel to Figs. E :Emzuz)a\;}1

I a IS SNhO avin
908 ovat | RSB0 TRPTEL S oo Cot-PRiaY §fted Sy
d¥depobitdB(i.86 cambe TI?.smkudpeu; ahg/ot carbbe dogkef mbaeqiuetrhm the
P AMERELESS of ok s 8 g Rl Fus o GpuE0PE T pronima

dfdeﬂmgé Bemrah by a@b@pﬁatel}ecmuuéta/egsdopéd wiheTHrial to/froeisidn of material
n various alt rnat ive as

S S REOIP S AT PO ARG AT e BEIE R8s andror

@@-@ﬂ‘ﬂu@@ﬁ Oﬁﬁ@p@’hﬂm rﬂaﬁﬂhlt&m dngsing a‘spécbtechu\bsﬂrdtte rfatvelt hate
under st o

qmpmpalgﬁa ?C}WHC@/@Y gn qu}g ggpgngﬁeqrowg?q @‘P rein apa procre]sst?ng stage prior

to that of Figs. 1-3, and specifically prior to formation of material 14 over the substrate.
In alternative, or additional, aspects dopant will be provided in the substrate after the

formation of openings 86 so that the dopant is self-aligned to the openings. Particular
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wi th sem conductor material 88 of one type and anot her
set filled with sem conductor material 88 of another

wo ys/11%ar i nstance, the sem conduct or nateri aPCB8S2005/017156
wi t hin openlngs 86 can ultlnately correspond to

source/dral he. soul a
BaEG I A PRAT S PR SRS 12 GOTa1LG: g PR Fer aspects o
e thvettherase afsctddsivve et Febence R Bgs 124ti2eat el y
belng connected to nenory
X

. devi h .
09 armpile xR0 FPER of Hrah AT B HPa A 1T TRIBRc, Ggnsist
cSObHREY o, ar Borfsfd @ﬁ@plt@faﬁﬂ\g%ﬁo&aﬁi eﬁ,llraoni g@ldw i$ imeits duped iering the
util.i ze 1. sour

one set and the i al
Fryh BBt ambgh Fe9BPY 1QB HETE T Ev i T5h i Fige. 74
ﬁhaq@mgfmﬁﬁﬁ1mjngsffthe material 88 connected to digit

i nes can be a different sem conduct i_al. th
190185t or 1HA1=800 a6t B 16 PrRRgl 1 iR ay suBgoved to
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it lin can be forned epi t ax
eI e PlessrR Tl akiPer RAIOPEENGS PY FUERY P g hinbet siieps of
JUBERAY 19} AiPdISo B CBPeiCrabe of Ve /RMeddic material 42 formed within
polycrystalllne sem conductor material. P-n junctions

$JS%%?thIa| silicon tend to be |eakier than p-n
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condyct i ve

doped either, as-deposite i.e., can be
O B0 SR Ca) WHERRD oLk e B A SY e aEE T Brigh e rate o
re@pBosior h@:cfbrléﬂslb&i NE7D gszarmuemw tialakgedisTpl itls mafrab76 consists
regli ons, of subs e roxi mate o e.
BRI irGieeT Y Bh GoTSet o PGt e RPS ipel. Ang materal 72
d@h@i&’ﬂsssllli@ﬁn @foxi’cﬂ@t kisaleciis MWMdvanoftrheetn g8icag Tompris@h ider and/or
provision of material 88 with suitable inplants and/or

Vi eI & SIIEPRBHAITEI: dopant from material 88. In sone
[GFI0FEL S, Siz}et?§rtr|h§hexﬂ¢8 F%d 7olsaye drpirenayeton is formed within

onuS ar SRl SPrd SRR RS L0 Rufdofana

tPSEAte |1Qa|P|eMe£téllsQ§8 dre shewmmt dle@ﬁe@ilnémbﬁﬁm &lg. Y9 teinefcate that
aspect s

the substrate. In alternative, ddi ti onal

6P ARTTRIF e ResPEUNEiFTE REDaLER el MRV, ¢ he

(503||'O]§Pt : on IDfnaﬂaﬂ@ﬂiBSWQﬁd &ﬁ)sﬁr@tetf%orﬁph&e@Mﬁamtdléléctnc Ewaterlal 92 can

sel f-aljgne ni, n ar t ant s, t hat

BT P sitde Ghd Renbe aen by ovpaidlh & SERRa S abdte 12 and

rgﬁéﬁzhlqw f[lﬁel@@tﬂ@gﬁ %aﬁfthllshﬁmpﬂi“ﬁé rdolérll@l?’fz ﬁs@n%%@éﬂﬂ&ﬂ@dnsm of silicon
WA refer n .

KR %’%ﬂ?@&? %’FFS F%\F&Ht ra%te“%a‘i%m il ’%éi material 72 and
rﬁélﬁ?é“@%ﬁﬁe sEOWS b@hﬁrlﬁﬁgmts\iﬁjel donosition ae @hsldaabmeoénd merging
epitaxia rown . silico ich is_in-si 0 .

'@@ﬁ Gt steers ety el eRbe! 2,7 4l 4 088 Seisaly 21
$% fdcﬁl%ﬁﬁéé‘seﬁhall@ of, é c‘é(ﬁ)ég%ﬂocg @Illcdﬂ?dlgki‘del ThE&ngsging 4f materials
an a err

2 ot lef ol B 0 o0 st mgointEnilEsnofinin the
drawmgs following Figs. 79-81, but it is to be understood that the invention also
encompasses aspects in which one or more of materials 92, 42, 72 and 66 has a

different composition than the others.
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| eave openi ngs 90. The openi ngs extend between the

vertical lines of material 72 and around the pillars
wotoosatweni al 88. The openings 90 extend to thePUpPpP82005/017156

surface of substrate 12, and also to the upper surface
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ndi.c et at _su st al s.ar.e, beneat

witet Bor el Srapatecdp S0oRTOTHEn ofelrFo6Tuay i suticiontt

JoRipsteiflfill 8Berdings SMibs theatiathld? tieoomenirgys is ldsk trem, 600A. Thus, the
npri.se Si l.i con

G B moTeD fe T3t A oGy HeE Pogroei vifin the

cpehpigs dheng 2 hafht oBREIOAY rBde. Dhelpelytrystlliaa smann tshthen etched
sentia

ORI oy SISk e S LTl Vs oyl Bhenas t an upper
glé\eltiecd| lével oedaut 85002, material 42, rraterlal 72 and

t sho t he 0S| t.i O
(B8 3h e anotteeTeli PG et o DR ereLPRE i ot pais of
pﬁdéé@tswenatéﬁl 8B itafBmAansibir c@'ﬂstﬂj@tionfsﬁ Avpail df mmlstaw Which can

ri se, consist ssen con
5 996 RBpIetio BinahaRE Fity nBeretuafes i o SG0R' bstley
qngtrédbios iarpidehiifRsl tythe thbalgNinsrig.asd such mergi ng will
5 PI L Ra R A B OB £ Boroo W ppropria
cggcmﬁgwwanes r@ﬁ@@céﬁposéd yahnnohs ofrreatenalrmawdodf dhed arid m sln
4 72 6 has t. 03|t|onth
SEmE) peerboPoth mrateL AT B 539808 & Mo drRiE nd the
dﬁﬁdlﬁbhé Utliedd asremnayatexposdddmrtianscf inatariat 12 asp eiedectif 92 are a wet
t i.nve on_can d to a hi ckness .of . .
et BBicharmpaAt h ST Rt O ArguerRsat Mo PBHg rateria
fromb ef/eradedgétalsSBSf empnfe@ls N\mrieln sorfarpsof thgpedi@staldl. t hough
ISI||U bei ng h eneoQ f

BR o, ierpdinggerEoAke PaRRo ot PHBSEE POl B oied over
gmmeméﬁw 9bmnﬂ@pbﬁﬂﬁlurfé@éé ofqalestalyB8. de particular aspects, the
second dielectric material comprises the same composition as first dielectric material 92
(Figs. 85-87). For instance, the first and second dielectric materials can both comprise,
consist essentially of, or consist of silicon dioxide. The second dielectric material is

shown comprising the same composition as material 92, and accordingly the two
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plurality of different layers. In particular aspects,

material 94 can conprise, consist essentially of, or
waeomsiist74nf metal, nmetal alloys and/ or PCT/US2005/017156

conductivel y-doped silicon. It can be preferred that

ial 94 i i st i al |y of -
SRR et mathe DI A opeE SERTET pefeid PheindiPeais n which the
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L L M T ST
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-87, construction_, S ected t ropri at .
Saeeq SR PSPoRe PrEves 2ol st ot SBB9 ARG ays

ofthogbhal @b tHd febtends; ivith 926 sddonéYREMbeEny abSRerics ashif s the first
and dielectric 92 nsi.st of

mat eri al .7 . silican .
Aichy I HEarticier AR G Tt ST 7 B IS sl or a0 T srsgug material
PPIstoAHried MaedrRl (féd exarpid) dilidbe Hiegitie], @nd Acedréinglywes invention
oxi de etch mpich Lennves abo

. bout 150A of oxide. . Th .

R Paro 51D AL PLIBRLTITE HPEFTGT HPBR Y Wb Hae phgagductive

B8tcBXB @S 8 Yattpg randiuepiaciag adlkatitwnpestasé abs-nitfddbgibd$ within the
err on

b pith 18p &8 Feplendust malaial o frlmRer BAN, P gadig gofoeidrain

r@ﬁ@f@.tedw (ﬁ?(ﬁﬁc RPpests @fdﬂ?ﬁdwﬁl i@h,&h@&ombﬁsiﬁklﬂf i thel lattice 76 ellqnd the

aspe S, e secon lelectric eri . C r.ses tne

SHRES s RO bete VTS od Nt YCE GEi BPT Sigepn dioxide and

tg_EislgéoecﬁfégBﬁé 14 by ?émsiiaél aterial(idriexainprndilis@caitide). In such
lelectric nateril S .can ot C r's consi st,

Soeus, fpes) oS op el cionstt 1SRFR byt By SR Wipyqme o more

SReottlethabeds of e @ateah?e,adnd: ) |@l@swmg@ Gﬂméirfghrtglidehe%ions 14 can

sane, co osition. . as naterl a .ahnd. accordl n t he

e BRleeraBan VErRANEN LG e g RIS i gl o

[0DEI5gCt i cinned espert ofiBe ilvenBaDEfCiGgs. i68-90h bsdtetiegises pNGf Fig. 66

di el qctr' c.materi

| . consists_essentially of silico .
dpSsieed Wit e T ek Las 409 BHGR MRIga P feRlRced with
f@ém@irﬁaéri@j ltis be tiitRrstecd Mdwaiv&l Bt thednvarition eatorGedsses other
as%e];t%rirﬁr\?vﬂich the lattice is replaced with one or more gateline materials before the

regions 14 are replaced with source/drain materials.
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by oxi dation of exposed surfaces of materials 88 and

94. In such aspects, the second dielectric nateri al
w@ansamrgi st of silicon dioxide forned to a thPCROERE5/017156

of about 7gA. The material 98 conprising the comnbined

i and sgcond dielegctri terials can consi st of :
001 Pelon ai BERA S AT ALTES B clrrie ey disilive Bgpoing materia
100 eUgimoart over BEldidlectrin nuaeddl 08 @appispeadisriaifi00 an comprise any
invention.. destals 88 are vertically-el opgated . :
SBHPE ARueHTOET AN B prfRuel TRl Fpprise, consit
esgdntial®y dfyoradcosigadfedlicon ainddereSwihi slilcoB 4ittide eargiad &lrinBeé to a

xt endi ng, around the eldrain regions t i§ note
e B R ER Eb st G AO6S i S GbE 1 R i oGS Cashea.
trie ¥ewsn FBB99M indicatetthgiedubie Fedi@ sxe @alonhethéi mhaterials in the shown
material 76 of Fig. 66, and vertically-el ongated
&t ce/ drain regi ons 88 have repl aced the second
(oot €7]i al 1Retdrrittg Gext GOFighIIe8a] intgbiyal 1006 gatfjettéd® a spacer etch

terial 94 of Figs. 88-90 f tti
BB weed s e S prads dPheuthRaBebben  Sepasers.
6018166, amafdrivgy sSadtCEiGErgH-9o, ][aﬁgilélﬂﬁcaﬁiﬁ insQrafiv@matdriafyos is
romone ano

th ti ' t h .
uisia kP88 SPas 20 PLuBRRREIg, PRTWARE PASNES T od” Wptege 106
edrocgmpridel, catsisixbsertibbcofssiesbngist bf, forferampeesiticonfdigkide, and can
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¥ IHDGEARR RIENERR OF ¢ <*alRies 2P0 he second pit ch
oe118] abouReteniigenexs tdiFigs. a0t 102, b upperiuifabe of donstruction 10 is
RRNs 17 S hermOREeBrigkd DpantiBb A0 Ve SopdPe R plsedistats s
amd Eurtg_arieblf{ fe@ptscl)qﬁn_aa‘pb@?r_ ssirthtax0nf pedexthda)s, 'llwéda_lanariz?tion of material
n he.inventian._enconpasses replacin
P00 Grhlensy 266, 8GR 108 TR PIATAEZT 0 G0 S A CCH B beg Y- for
exzrmh]e,tdh@midﬂﬂ*ﬂﬁchﬂhiﬁal(pﬁ)_liﬁ\ir%taeﬂ icae be @del{cﬁepi dt.ftivi/m’@ &t elevational
t it -nitr regi ons [ .

et a0 ROAGHE LR HPLbre olFetnat apPaiete 421 dfmaterias 106
zred 98 cah by idextien th ag: smlhareant aipartica@ir assects sardbdtbe silicon
&éggcts of the invention, the conposition of the

fce 76 and the spaced regions 14 can be reversed,
[p0120]at t hBeleairy et of Fif$.0.036105] & dRiddtonatéiiaii 1dds fgmehed over

OHSHRR S0t R ¢ Prffed PRoElE MR EEL T diroBiney dtectio
mateeiabf 10 heatstibli 1dQrcadicoripdse hay suiaeleaaatehal, aepingeettular aspects
ve mater|

O e e B S B BB A SR TP
sitqohati@ddeyistith vat beé fomnby text exahpigrysoickessdf absut 200A .

E RO oL ekl G TR Bl SRS e e o
e tshown patterhdyithi photaitregradhid@besssingh didtatidlite e igstioan wlform a
CT SO ST S TVl i, win e
dtipeebeing peades fiom v afmothérebyl grpki1d6. iPedestpis@setle 8hévn in dashed-
PS8 T it BB TR 0l DRELLR % BB 08 o matras
Refeewved.ng next to Figs. 91-93, an electrically

[b&ﬁ']ll] ati VeRS eprmgnr%xp't%tlﬁésl.qlc)GJ 08, gaps 116 are extended through material

110, and subsequently masking layer 112 (Figs. 103-105) is removed. In aspects in
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100 is fornmed over the dielectric material 98. Capping
material 100 can conprise any suitable electrically

wo pmahst7uve material, and in particul ar aspect BCTMIB1005/017156
conprise, consist essentially of, or consist of

Shiph PR 2 b mp ey Bhp BN sb b e e i D 47
démpiee By ateh whiotwerhovedas eadi abvat 0@Awof gilideingliox@del chh etch
PRERE Gt o B0 0A0) RET PPV RledBl G g anoter
Sat-Bbhe crmtiadstlvalpeﬂi@ﬁais&osm’eﬂ@glr@ema) 161052:5.6 ekpc&iedhsets and

openi.ngs. ext.

Sefeirt Ao BRRIE S AR RERPRS g R ViER B 106 he
Expo98d sﬁfbf@ledeétalls ¢alitinmatehsednabctee tareiyk tined wEh%the govered sets will
PR S S8 St AP oar
dietigisivh tleaselninal ly of, or consist of, for exanple,
BRHACT, & 2R S S d P eb B AR materis
F@s.in RGO 3} a pluralippetinssin | degeading aRs autdrizomalldrdcton in the
{()?I anaritﬁgg {(‘O%Sr enove materials 106 and 98 from over

a

P& of pedestals 88, and to thereby expose
[0bE23)pper Bafeﬁ'&tgeﬁaxofo Figslaobals, 88rst chduativanaigit ied material 120

O LR RT R 8 MO0 CE AT T T
hmac 0 ceetdutdine alet @fﬁdeldsbnalnmxpam wﬂﬂz beps chfg et &fbs not
eve 0 e .
CH R i PRl Protert S Pl 138 S et 11 £ P tsive matera
mmcegﬁccﬂlamsb@ny deidble ejbcﬂrnoﬂmgwnamtfmb @ngtedendaridin particular aspects
ot e.si.lic

cul ar _aspects & n.dio
PsanbsRseBRR sosenEly of 3 Boger S by Buren 2800 sicop; £or
inetaace, ahatddd) 126 chobaednautivelplaped palpalystallifiasitcchOémaetto a
tg.cgat t er.ned d TE?OZ’?\ ng material 112 is forned over
(CEP &Y i2OWe 110. Material 110 can conprise any
[60i1243bl e nAatsecdral conﬂnctiviefdi(ﬁlarnbimaibﬁal 1&2m§mmed\fo{/ér the first
conprise,. .consist essentjally of,. consi st of
SRRl et RRTREb R siand mairrblad iy any guitable
paiehialc and baaérﬂxrum@spectamlbooemmisamorfsm ckgpmsisliyadt, @lousist of
Patt ned mask material 11 n be, for .
auSP bRl BaedBRs, R BRance. fuphidl 12Acs” hmpBie pansist
gabhiglin ofy dr lsopdisitad kurigspr apbn exanplasssipticationbinatdrial 122 can be
2 .1s.sho tg.forma Iu ify of
HodssdiTnerh e e St BOAY 1% o the vievs of
[60125] 103 AamdletDidaliwinsdiatbecapsitrdiiprined bger&@acmdpcﬁrrdnmive layer
g%g hl—gacl:qtl?lazly\psé\ﬁ%v c?%éa% 8%%&?3%59%8?%%?8@ nfé%na? agmdlirl? particular
aspdtisatiibbé hatitriserctntpiethgshatbsalh&oeinetahes, dapti@dicah de silicon nitride
ftormeéa RS {hlckness of about 1000A.
[00126] A patterned masking material 126 is formed over cap 124. Masking
material 126 can be, for example, photoresist formed into the shown pattern with
photolithographic processing. Mask 126 is formed in a series 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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[00121] Referring next to Figs. 106-108, gaps 116 are
extended through material 110, and subsequently

wore@kiig41 ayer 112 (Figs. 103-105) is renoved. PCTUS2005/017156
aspects i nwhich material 110 conprises silicon
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24



material 126 can be, for exanple, photoresist forned

into the shown pattern with photolithographic
w@e@saswing. Mask 126 is forned in a series of PCT/NBR05/017156

128 spaced from one anot her by gaps 130. I\/ask 126

d t I n att and ga
1% 28 el dampeerl REcley a5 B R8P0, 115, e
ertiesias 8§ awmslmvirmdlagl(arnmatloytw iangavied 1d|5rte(ptrdv®je a feierence of the

re shown in dashed-line viewin Fig. 109
PO%Q?‘?]%?@atsg%ﬁat the pedestal s are beneath ot her

[aonas] al s. HeDOi2y heRed Eigsi MB-1@X lgape 152 g extdritied! tAbugl@material
erre att.erned .ma

13\ Chlgs® B! BITat b Ay EPSTEa0y o hafis 4o2, anc

an@bequbust@qaafﬂetdeﬁ maetddam(ﬁgeyetis 1126 i¢ semie@mayved. The

A I TR T e A

tiieteriahyes eldtie to h2natedalldl 4pacyre 18at Aesdreiflgis] e kpacers protect

cor pondi to ho n ext ndi ng digit line

ESAERNS A5 ik frRislBls e {ob 6% Bl Ma it g e remppvat of

beateri t &6. nlacbauudularasp@ctstnyatsmmab|can ®kchicon dioxide, spacers 134 can
For .1 nstance 124

BB OTRURE Rto Fed S Su=BEie B RRrtupRRaSheR pe el Bon which

crryoass aibputrdtOeA ailsilid@ 2 diogite be tungsten and can be

BRI Ver | Pl B T Pe¥ B s ABGIRHARN, fongUaigy pateril 146 s
&trold Wit Dig2ek 17he Etamntbady DM&judtl\ga ihalerinel 4eda@rdoddpris@@ny suitable
GG A a3 e RS e TSP 0 Bty
sk br consizt desdralustiviedy- 6dfmadrstllcbn dashiegtahtdenateeal 148 ckh ge
R Clon fy LR ERR ot S hRkree o iSTppA. he
tratdfiag $46 @wddd typlcally be$orraddi over nﬁt@igidfatfs , Spaterssubiétaarte

1

BBy S, B0 T v TR B R SUpSE Mo BURNATS merpes

anaterizdm Iearfdoraded by depositing a | ayer of silicon

hiti.de hayi Kk f t )
B cent MPigafy bETERETLeRor 20F0s S5 aanl Dancy e
dipgeermatcally il Spetet ss A&idg eabtman;a;mneags V\ﬂiﬁ&ob@liowe Material
t acks 13 nsul at |

T T el farpg PRUR A AR Forioe. GREMRYE. oG Rand are
albsmcmtye]onsécaedkmrdlﬁﬂt coEUecttvelpeaéd;talsldeﬁuécaby matgmat €46 tal

f on st ess ally
el sl e FaB PRy BEMBeRS Wi He HosBRRE s
[a6p3At s, nBhetopalievil 86Figs1 Sl $Homarthati the pd@es‘t&ls m@ah@d@n line
ter at|veI nat er i

abo it 136 _.
B8 BB R AR B AR R ek o
121, ki esse unfd%ehomd trﬁ(}ﬁeﬁe wtit] eyplc&illy ﬂ)@@sdﬁﬁ@n aeglons provided along
u sur f
PeHRrRED SR lng el & Badibhi Brochsfie 46 i Wit Poth Rine

sxwréadralm’égnfas 88 ialing1B6 row would be electrically connected to a single
memory storage unit electrically separated from the memory storage units that other
source/drain regions along the same row are connected to. Thus, each source/drain
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ultimately functions as a transistor gate of a transistor device, and such transistor gate
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Spa a d in additional pro Si
SPelerinerd aats NolerHeey b8 Gan Sudia mig o opetier 788! Ofler data
dro€sssing- Lﬂﬁ\?ﬁaﬂﬂ%atﬂﬁéﬂ @dﬁ Imwryol ryheﬁbe wp$.| Mgmor;e@@gmz m16 doy
er sons Q or dl nar SKI n the. a ers
%ﬂpglseaﬁr%ﬁpﬁgté of f*@rm\é%@ﬁmdssc@eﬂl@aﬁg EopdevgRADS can
éﬂghzdrlgé t@hlaa?yaﬁ rr%fﬁﬂﬁ:tﬁ béllsgé@d &:MZ%%&@' adj b@mbleﬂe/dmsdc@llressmg
no en edest a can al
ity T ahpeetiss AdverpbPeehieIs Rise Alrg. bashaniesnampry cel
abﬁhysdéﬂ(bef dotiglebyto bakhdeirflittier reh@ing antai fedmh Ble memory cells. The
LS Sal ekt e, P '%8@ma§@z&qsfoﬁ%amzbﬁween
dd%b%{ﬁds@hd ptoceseoiga| Suzh is mastmé@mttaé blick dlagesam oaidheow
1 TI OoN

ntrol be ndtha can
ARl F A0 L APYERO LI MO 20 B OB ANty
i driaessoHs 4 fearefe séad Srcbit iS MQWlatékﬁm; ag.dvaficrsemimponents of
“widths rel atlve to one anot her is to be understq(t)h
Sl BBt a0 A0s, shn sSTR RS PagbRi 1%
cfda.em@@oaéjdagcemtedpeﬁmmma{i@ds@iosmt pedestal 200 is
The substrate 12 is

| so_narrowed
(B0 < PhepSRe deRa Db By HaEEd T ProRasa TP o
ZskOciard rRdrmodiBitLEaREith PEeVddStah suniptiseeéinensef the present
124, and pedestal s 200 and 202 are shown
'E%%’&'Pf‘m ng the sane type of doping as was di scussed
[00156] I ef\VRInes1g Gelice BOS carié’dlfresbbnd ® 4 mebry I‘iﬂﬁul@t ol example,

however, that t he gnt ion

ale roia BAner Sade SitRhab fug it meme madups M) may

ISifs elein u‘seeudqpmméhtamn \aHIEH oumze aﬁeetedamn@gofaﬁe bl‘@ent invention. The

rl%edeSt I S and substrate, at8 g % ﬁsect of i hg i
oEoVAqyiRe cERdeJCrRAFIELINRANY OhR VR PRYST¢Shich provide

different methods of reading from and writing to memory cells of the device. One such

method is the page mode operation. Page mode operations in a DRAM are defined by

the method of accessing a row of a memory cell arrays and randomly accessing
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[00150] Figs. 124-126 illustrate exenplary aspects of

the invention, and it is to be understood that the

w0 poosntg7en al so enconpasses various nodi fi cat i PEEUSI005/017156
such aspects. For instance, the dopant types shovvn in
the fjgures c ber rsed tive to the s

Qlanl SR, 6 Re ot DTh SHed SBE 1 pbl eo1iGn THaoection an be
med\aaﬂtoedautwmmmscdlmﬁwaho@tsssed ty (i.e. p-type)

th - .
BRAr an dlsrisis G8rrE ot beby BRet 488 offy fo) memory whioh
albmsm stbRQ1A b méﬂabnmiﬁdy%wreﬁs t6 be avaiedid amtp@tmﬂl@ethe
[erous applic ans. For instance,

t
e o R e SO 2 D Fiero G e RGSE SPpgmmunication

§cr0S bg bbwing @ﬁomm@ceés@grﬂal&wﬂwmlclng thé fime in which memory
artl ul ar ai cts, the invention can consi dered t

Rt el IS\ AYRTEARIS P PRGN oS ¢ %‘ﬁh%‘F%W'Ve@‘f?Sﬁf SdRYret @F‘Ude

SBRNVI DDFEDRAM; SUDFHM HVRAGRING DifcRRBWANM, lagtvisll s@ihers such as
gﬁg&lltﬁer tranS| stor connects the digit line to the
¥ 4{ash MEBOURS f al i gned | ateral transistor connects

[@e138] CalMernsty eelide 208 cae gbraprifafiesbal Brhed Pnecaiiahbewith one or

The cel | cr:ozgl have | ow dﬁ‘g'ht capaci tance and | ow

RBTeAIPRES O L1SRTEFRE I'VEAEPTMI so can have redundancy

[6QFEI)St Fikpr1LD Qrbtrask 8 smﬁ@hauleg fock @%’5&11 oa%h?mugmto@mzaﬁon of
ateline 1.s sho exten entlre ar.o

Eohe Pt TG e A e Shouin SpBeBL W e prgsent ivention.

Sywant7ooan cbrréspoha 1) Gold@aiptd, @adbniguddr siysiem, @\p%tIGSQ @ontrol

enconpasses,_ ot her aslfé)aect s . (not Shomhﬁ'af??v\hl c

Qafan i 8N LINeh BESiPBd BRI Poosaegh At eroried Memory.

Blectfared elfsterh 708 8ho AMctidrid] eleRfhngd) m:udtr@ea g@b@ésm er §rﬁtﬁmetlo/loglo
rcel/

quart r of the wa

LD S o Linties Brereomegra tat 106 865 5 MeutBliut (o)
cudwéemgarc;@f@awg elltégtmrmzayyp 2 (g0) ao@ wilh%v%%a‘tl@é @F’?(bfﬂnstrugtlons that

jon, etc e in the ,

‘fWFPETra?C&Sdé ﬁ??@”%’r J?'h at %BFOS@?%B? Ugpgd othgr fuesactions
ol ad &@Qﬂbkids}éoﬁmg(f) tlr@4mgﬂg§rwﬁm@mmlal7be?ﬁqun@@ l/O&leRicky 208. The
t { .g. .

ngplg]il]a{bo q%%r IRRIes fl gé%ﬁllbqg—g ojfﬁ-lda( ﬁrﬁgggng%@ggf}h%fnemory device 706
énmmégro @8Vice8708 M) @ahf; mJEUSIchyﬁln@Qﬁﬂ@uglﬁéé sey ot Ry #4d8s that cause
accor |n a rese i nve
BSrBee e tRedBBm he Finsdy dBHE 7D And Breteth I aprious
@ﬁmmmemat the Mnenidr wb\éud@vw mCIL@eKG:){E@aE(ﬂ nﬁﬁad gf éaidw access
[ nput  devi ce er boar
BB bALD o R3S ac-a o o P B EBUESS GO 6Pl devices suh
& Hfsppyadisk cpr\@cemas‘a %wnpam a% endrai dreestomne Jr@inary\skill in the art
evi ce ri se vari ous

ST ciege yar Prdadaie o maenefdhe B BoHESEabROANY of the
ilestriatel 46drieRBoRPORNtS Sredtapalbledy beihg fatieaiedae inciideandhmory
sucp %rrazq can pe cogﬁl ed with dd?ﬁ?y ng rﬁl rcuitry
FOOPT OB & F5Of ARMOHSASPECIE &F € RIRS]Mh SvaptioR,”
[6oreoper Fid. heo earsimpliial bloed diayrafpst eigicauvpl @Qanﬁu@at&;n of various
erfﬁlgoddlr%clerqt(s: %% gn fe%mpglg%/dellgcgirog\%ts?/stem g&o h'Fhe systen){ 800 lncFudes a
memory device 802 that has an array of memory cells 804, address decoder 806, 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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addressing and read circuitry can be utilized for
conveyi ng i nformati on between nenory devi ce 408 and
w@e@saswaer 406. Such is illustrated in the bl oR&T/US2005/017156
di agram of the notherboard 404 shomn in Fig. 128. In
t he addres crrCU|tr

'nFnggﬁb P(g\lécl:é’d)(?l’lggi ! %gba?'ﬂﬂj $85801s L?c[hcqﬂ ciurrsen enlsors for determining
whétuer & Etteﬁ(bry’aSellﬁh&aq a - trm@@nou;omonetmg%tafe o€ AP HigBFthreshold non-

ste pr ocessor. conpri se one
R R e T G e
830 %lrdnrﬁyﬁ B@@tﬂr@rov[dﬂrﬁbléﬁfer%heé 96!31@[9 cieviteessdGer p‘r@mdmg the first

d t d t
iRl DR PhibSa R, BB 5 baies therrecomdRpcline Bk prisgs and
@fcutthmagrferseabldrn@\twbuume withQhulde] M@émrrpkmo 4160 heBdes a

can correspond to a neqo modul e. For exanple, single
ﬁ)rﬁc?ﬁsﬁéﬁéﬁ’élmfr?ﬁm GPIEO PS{W%{}QSC%&"QI n-1ine nenory
[ootBi]es TholdhoryHRYich 80D $&stiNel doRfoll STHHaR &AL fedrh &t processor 822
which utilize the teachings of the present inventi

MFE iR yefaViFatigndiggs-pEh %8}%6?%‘{“%0"9%'? Ysghip %}Pf%fjata which is

Acteb&ddvi@l/Odrek gNwinké a;bpreerawdctg/ tﬂd)sfef ﬁd’l@ﬂt‘m fm,stahorﬂ@ &dditional
realn%fromand iting t

Do Te ol pro e e oSt egias devies 802 has been
ﬁmtgﬁnermdfoemprebw brome rh\fenﬂorDRAMef asteondef I:Héerf?ro@é‘ssbh&z or memory
nmet hod of ac sing a row of a ne ce arrays .an
Tt oniCaSds i o e B Be P thcrHor ey oviguun this
dtoede at the rom1and colum intersection can be read

le that colum is acce sed. [0Q01
[ﬁﬁdﬁ%?nat etV;?B%uso'HUS&fé’\ﬁdc%vs emng Wéh'éi‘ﬂsé? HE Y ﬂr&emédaetprov'dea
ddreRd) unasmREandiMgi of Ra@dusuplictaions airw@dro@ttryaarraasrmzbwres of the
array .address to be avall(gle as out

o BN o B HRRIEEoGSBE, Sorh P Hgisdpotion of al te

¢l BIDERR IR OATEr 6 QNHH Biceabhio Byﬁ@@&@ﬁwgﬂﬁerﬂbﬂy@@ll@ﬁw éd&@rdaﬂbe with

| t hout red he t
GRaey DR marsHAANIR- {05 PLBP Lok shilolg aﬁw‘f M pgfgiand that

b varoal dl¥@rontestepis svieciaBricaisd M@r\%ﬁ)ﬁé’&ﬁa nits, or
SLDRAM VRAM and Elgrect RDRA as ot hers suc
%r@“W‘BQ EPEgen Gy In p 1838']9 WF;POHEW%C@“&MW
m\me@omrpre@saarmrorrhémmﬂyuewa@(@pr dance with one or

s .of he resent inventio 00159
843 7 Aepiges 7 Epls P B o Stems fr use i
rhbr@brﬂ rAvahles) Idedine élﬂtfér@ I’bd?ier‘frﬂfdu@ésccﬁﬁﬂhgdrbm rﬁodﬁm@rprooessor

| ar electronlc S 700 of th rese
TogRs Bot cPefetiahpt ARt e ARY ST he FUHi e fiiehip
rﬁodlﬂdﬁ) uS&dh em&h@rmn %Me@b@%&;u@@@hb@ﬁerﬁibﬁé @4fietPbf @Bdtronic
er s%%{enrt ﬁ e éﬁr grocessor and associ at ed
5 2 &% bRk BRI, 568l REES BperpALT g et s
duterhoisiien gn dDEBIERSHOD] SYstent i dniiRtdfc Ah@gthers.
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unit (ALU) 702, a control unit 704, a nenory device

unit 706 and an input/output (1/0O device 708.
w@ewensdy, el ectronic system 700 will have a Per/US®05/017156

set of instructions that specify operations to be

gﬁééﬁgned on data by the processor 702 and ot her

' ctions between the processor 702, the nenory

devi cehalinventibd&lameadidre |/ O devi ces 708. The contro

unit 704 coordinates all operations of the processor

702, the $f ce. 706 and the 1/0O devices 708

cont i fiuousf'y %ﬁi% Oh P PHISAFHMSO Ct%fStrUﬁHFeaPPf&HES'E‘%at

cause i nst preeidingnssdriichifiucel sbieslreats;om t he nmenory
device 706, and executed.. In va i mtent s,

enbo
menory devi® %'“ﬁ@é'rﬁﬁr??tﬁﬂgsa”dﬁﬁeﬁogg Hl?tierﬁgﬁ’(?ré%e ?%bs’"ate the first
ar&n@b;mmerraesfamomg YeleEAMY dlendbheslative aslomnanbti@Mpiirst material

R D N I L IR

@GRinB dpicetkirdrh oh® ahdBedbyt sé@nﬁénwﬁﬁﬁé ﬁﬁwedtheuﬁﬁébtmg regrons
%eadln and conpr ehendi ng % dlsclosure t hat %
FRINg BN Lty alhe @1aY avipg @alelipediisheifhalene:? irsharis anbp def'”ed

&N plébalbegh 88cdrRl ACSUERNTRINDSIhogBNEtid tHel firésid; he second
aﬁ%gﬁg%6%7 Wth v rrous aépect of the present

'ﬁ@ﬁthﬁ §RENa sinplified bl ock
di agr am of re@labln@hat I2edorte BRAE Zitdt inflerdll oVRBil&tise with one or more
enbodi nent s % ﬁn exg )l ary el ectronic system 800. The
%V@P% edovieie P ﬂggkgngéﬁﬂry devi ce 802 that has an
array of nepRicihgeeldast fMe ofitldisesshdiasedairwitQpeti@dmiconductor
acces ircu

808, col um cess circuitr 10,
RaaRLP o WAy ie iop e PR 89 SunAver hd ik ate
operations, and input/output circuitry 814. The nenory
devi c2 802THeumetetionclalml es\/rrewﬁ lthecrieprauingray IgAsfléomabithe first

) h as curre sensor for deter
'ﬂ‘ ?Ccarsﬁifﬁ?{?ﬁh%r&pfaclf@ e F‘%’W?P ‘ih8§ﬁ8‘r’2ﬁ’[ @B{Q&Ect i ng
state or in a high-threshold non conducting state. The
i 11 usd.rat ethepmethod@if tlain t vheddib theneblading o aet s pl tie second

Gafhleeiup B bl Msh P RE et heedel! o o

wordline wth pulses, circuitry 886 for providing the
second wortha mnethm:itolh clpimh 3 egherainthecfirsicruaterigl ®8®rites silicon nitride

e C}éé%b@cﬂn&rﬂ&teﬁél g{b‘?g%\ézéf‘oo%léﬁée The system 800 al so

es a process or menory controller for
menory accessing. [00161] The nenory devi ce 802
receixes cbm methodiofjplains 1 8dwrdin e firblenpietelesssists@@gentially of

TS WL B B LEARLIREF] el Font G TR S,

lines. It will be appreciated by those skrlled in the
art tthat abit meibedlof elpine ihivtheveiaif fosinnatetialoogpabes gligen dioxide

Qﬁnﬂ%%g&ﬁgﬂnmgﬂ Hﬁﬁmé§§mﬂﬁ Mcdevice 802 has been

sinpli ocus on the invention. At |east
one of the processor 822 or nmenory device 802 can
i ncl ude a Thendeiod ehgleinut herpiptha fiiel gipdal gegeistsipsgentially of

RIBY iddRIYaridthé Besondi R4k RS WhBsists essentially of silicon nitride.

8. The method of claim 1 wherein the one or more conductive materials of

the gateline include conductively-doped silicon.
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[00162] The various illustrated systens of this
di scl osure are intended to provide a genera

wae@snstzandi ng of various applications for thePCT/US2005/017156
circuitry and structures of the present i nvention, and
are not ended to serve as ete description of .
2T e ol bireton R SRuhT e e det PoanubayS fdrals of
tH8 igAfkline Malle @@k los mdfe ARGNs.dance with aspects of the
present invention. One of the ordinary skill in the

art w ders d.that .t he ous el ectr

Systelfb calaskane LATd it i S Rase OB Sdee gaigals o
th8igh®lin®@mckidemnenr encsé Agtat aieys. conduct or chip, in

order to reduce the conmmunication tine between the

d
Aol bt ol P CHRARY daneLE LR surelGRatngies pipeensteline
Sysit@sicion matkstal aind Wﬁmerryatrmhﬂ Iseme oflehe dm)ed rsemﬁrofmductor material

wer no tion nodens ce
o ROl et S LBePRe & Sl iRdrom e
ogddngktalimg semra@tﬁtuctdﬂuidtertdhbpthmdbld;t%e Such circuitry
can further be a subconponent of a variety of
el ectyponi c.s e SUch .clock, a television, a
cell L?gongrhey @@8&8'?”&89@5 ee”rj an autonobile, an
i ndustri al thesnbstrte scympmmas rmno@rystatlafets,erramhductor material;
ot hers. CLA| M5 Tthrﬁ gb/ee rgcor?({uc orr(?n Leva oﬂthe’aupqgwh? glongated

for form nsgonére ructur
smume/rdtarmgegrosem srmgtmlurtytstat matdbiat eralemally g:rromnrtg)rrattfer mertocrystallme

sne?nﬁigéniq@ﬁt?rgtate sgﬁﬁngwﬁ\t a%d over the substrate, the

S I'ng sel ectively etchable
rel ati ve tsonomefthadbpet serbihenduictas imatariatiof thie upgiandy-elongated

for to be a. latt th cond material being

?Og’ﬁ"?ztg[at“&e%@“?@ﬂ‘e%ﬁ”ﬁ% ?)ésg?lor?tage@%aced from one anot her

by segnments of the lattice, the repeating regions

form 1y anTre maihodtohelagn f aurtﬂmvbmgrisin@iwrtnhw fligit §ne over and in

S0 B8 Af St i o SIdBER SEERBA B Eore

first axis; the second pltch bei ng about twi ce as big

as t het.fi r'te pithol of clejph 48 imhgrein theetigt Iir@dﬁeverfandﬁe electrical

cf()'nttgctro'rﬁ% ﬁrré fi\Jst Qgt oF H"I% Wa#élg%lq%egd%ﬁra:@fdr qrons and is not in
0 repl ac at

conductive materia
EH@PJBQ&I somection wile asec@msemt thei %vlurqm’drhmde@eus, and further
rﬂg?ﬁ i ith th
r c@%ﬂ?@ﬁ'nﬁs regi o \?[e %(eag]s?g st rdgllb éle%g%ﬁgﬁ&g‘ﬁ%%t{o%vgth ©
mocdi aetmfsovme/rdealmrQQWSr epI acing at |east sone of the
first material occurs before the replacing at | east

some f thﬁwesﬁrgﬁ’tﬁg o BILRS H@Mer?ern tﬁ'&%éﬁﬁ&@%r@@e eéméy dre

wherein the replacing at |east sone second
capacitors.
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mat eri al occurs before the replacing at | east sonme of
the first material. 4. The nethod of claim1l wherein

w0 b@sfiig7et nmaterial conprises silicon nitride BOMUS10e5/017156
second naterial conprises silicon dioxide. 5. The
rretho W%V\lgerentheflrst mat eri al consj sts
essent aI I éraet af fqrdging 8 SPCoRAC RIS RIS IFEMPEE BRI al
consi sts eprRMlingd b¥mrbn&idibraopsiehiiexi de. 6. The net hod
of claimi1 wherein the first material conpris

silicon di BTHE HRY! h@néaé%%a*aﬁ%ﬂaéiamp Oé’SﬁﬁFPPlsé‘Egrate the lattice

gidiriigpan Birky biden-Miridéhegioms srdeatrof @dﬁn’eth@?%ﬁl%mebH@ of the
irst material consists essentially of silicon dioxid
€t he second material consists essentially of

silicon ni tdpibn rﬁtnd@%nféﬂlﬁ‘g)ﬂnat@‘rlapd)ﬁhéna&lo‘éﬂﬂfhedrfe driore

one Ol. nobre con uctlve materials of the gateline

FoRdUGHYe mateiaicol f&riRiBe®Y silicon. 9. The nethod of

claim1 \Aheerpeadmgtm R Qg Ritle aHSHCIdrYiBorRLRT 'rr%ltérlal to form
of tgu%atel e include one or nore netals. 10. The

Pngat ?HUICWQMGH'OPﬁe one or nore conductive
rraterlals of the gateline include one or nore netal

al | oys$7. 117hd heettiget diemhiraf saitiréth Ihabesyehds 4 BSfined first pitch along
em conduct or

trate co es nmongcrystalline
AR P B A RHeT So B BRI acirBoes S SRRy orthogonl to
Berfirsendiahdwhemireheabceid piled islRvesr Harr b RY e
source/drain regions i s ep| taxially grown fromthe

e R O N A

thebsdtpittle conpri ses nonocrystal li ne sem conduct or
materi al ; sone of the doped semi conductor material of

(e Ugger ook S TG 0 L T bl

e moeroy st bom@oﬂmnma?mdl.mtf tive g%élefel ahd WSeKehEsome of the lattice is
{ t {

AU )iy AR SO L RE verc

e)égnd)mgssmlsce;{drtalrsneg@lne crystal material. 13. The nethod
of cl ai m 1 further conprisi ng formng a digit line

over 'y- efhee#‘n%&toglo? Ao Cf eﬁr? e nlft& ﬁg %8”’%|n?%@a%rlal comprises

upwar ongat € source reqgi
stisohadtridé. cl ai m 13 wherein the digit line is over and
in electrical connection with a first set of the

upwar & y ,

Lpus Bt - OB AT 54 LU LR Bl drs
esanially of ailieprdgidens; and further conprising form ng
menory storage devices over and in electrical

connegi i onryd fBiHbA® claim 16 wherein the nitride-containing material consists
of silicon nitride.

23.  The method of claim 16 wherein the non-nitride regions comprise silicon

dioxide prior to replacing the non-nitride regions with the doped semiconductor material.

24. The method of claim 16 wherein the non-nitride regions consist
essentially of silicon dioxide prior to replacing the non-nitride regions with the doped

semiconductor material.
35



second set of source/drain regions. 15. The nethod of

claim 14 wherein the nenory storage devices are
w@apaagidrer s. 16. A nmethod for form ng a sem conPUUSL005/017156

structure, conprising: providing a sem conductor

substrate; _formn i.tride-caontaining material ) .
latti ég ovépe F}?H‘Q%LPE&H’HHQ;W ohan (g ‘f%%”t&’@ff?WPﬂ@C%ﬂ?'St of silicon
aibxiay pAbr 1BeBplatihg tHéandhedirias Segiparwith heQivped eemtohbgdtor material.
by segnents of the lattice; replacing

nitrige-containin eri,al of the lattice with one or.
Tor e Conautts DB TR R dBur e St e S b Pher
C@npridek leblgxidliggjrons sikdrh doped sem conductor materi al
to formupwardl y-el ongated source/drain regions. 17.

The hod_of claim.16. rein.the array has ef i ned

1 rst2pi s cRarHpe PRy Byfietein e PradenirButruatna
oristHe adseniiliy of eopdtemixillpghsinagiidoal | y orthogonal to

the first axis; and wherein the second pitch is |arger

t han e first pitch. 18. .The nethod of claim/17 ,
wher ef-t nhEeBia e 1o RR T I dhede SutigRyider pptera
torsitts ¢fl dopbd epRaxidllpeyromt biicorof cl ai m 16 wherein only

some of the lattice is replaced by the one or nore

conduggi ve | al Line:. erein,.so :
of "t hao ¢ THEn ot ofira 16 %Ry B BB RIRYRE Flgf 156 Ber ana i
gledvical ednietioe efth shmegditled upveardipebldrigated source/drain regions.
vertical | yextendi ng source/drain regions. 20. The

met hod of claim 16 wherein the nitride-containing

material conprises silicon nitride. 2 1. The nethod of

claim 16 wherein the nitride-containing nateri al
consi 88-s eSkemetigdiof claim ERIviheorin Hietdigitiene i2 2verrigl in electrical

. r 1 | - | . . N
rreptorflitta Bolbd Ml RorBalol S5 GRIA S00%, and i not
gectiealicannestion witeiarsechied seiref Hiet gauee/dreigireions emgrfurdeer
Ty BB 0 FRoRTL S SER RN B el S fiop uin e
$asONG delodf soligkitrai6 regiensei n t he non-nitride regions
consi st essentially of silicon dioxide prior to
repl ag{ ng fhemMaary; baid 8o W?é?ﬁ‘ﬁ]e%érhoiy@?lgﬁgﬁgvices are
sem conductor material.25. The nmethod of claim 16
GAPEFEQTR t he non-nitride regions consist of silicon
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di oxi de prior to replacing the non-nitride regions

Wi th the doped sem conductor material. 26. The nethod
wo@Rooslizd7m 16 wherein the doped seni conduct or nRCEUBZN5/017156

conprises epitaxially grown silicon. 27. The nethod of

cl a| vvg e f ? ed sem cgnductor mat eri al
COI’]SI ?14‘?%\ qryergY Qj%ﬁ%"c?m@ﬁ WG SYUPty r‘i;)rCSWP”S'”g
sili con Zsroan@ airﬁrtsh@éim@énducajrmma]t@namer ein the doped
sem conduc materl(? consj sts of g . .

epi t axi al | ”é'w Liifg-eyainiag mal‘ﬁréa'r% 88 fickt semigeRsiucker
friatdriagr conprising formng a di gl t I | ne over and in

el ectrical ,connection with sone

upwar dl y- ef°6'ﬁ‘51§t<@&n§‘saﬁé@ﬁama.tww% f@r%'des@ntameg material;

nmet hod of  @raing RPdekeninhd dpRclisgiithin ﬂh@%pleﬁm@é!&fna?@v the
in electrical connection with a first set of

Qﬂ’y el ongat ed source/drain regi ons, and |s not in

el ectri cal egendeg tHeOthriicd pehRge o ﬂ’%tflrﬁfsehh&)nductor material,
urce/drain regl ons; and further conprising formng
s Wt opapBstaeieca Tt PR @Xied@p e e frst semiconductor

earRLAn A s¥idnd doh%n&ﬁ@@fh@ fﬁ'ﬁtpoﬂfonsour ce/drain
regions. 3 1. The of claim 30 wherein the

nmenory st oP%’ﬁ@‘r@eﬁ/?'E@y”ﬁr”éat%\%é%f'll Bedirg portign ghheoRpanisios and

le@vdrineGedoisepdraomdoicied; structure, conprising:
provi ding a fJ (st senj conductor material; fornin

oxi de- cont BiOMiAHY aveitriclerconiayey magrsiat ?Yeétth%%’ﬁ’ie%'ﬁdnﬁ?r&' to fil

matsetdrd poﬁ[@{mtngopmﬁgggs ext endi ng through the
formng nitride-containing

oxi de- cont ai terl al

spacers W 'ﬁl?[éﬁ r\%HEHBfS'QﬁPH@@'”ﬂ@ marrBwW it deprehsasgad
sothiedsiuatbr e td WA dipRRAIN-BBEgAtBY Qolde/dfdih fdgions; and
sem conducto[?cmaterl al . the narrowed openjngs havi ng

first por t {COIRCERR AHHE-GGYADIAG Miater! P%‘i‘ nidr %%0'89 §paoers

Wi efié al martbohdseReatBedlé bPA gaelie.t he first portion;
providing a dielectric material to fill the first

porti ni_.ngs | eav he. second portion
hot 741 edThepwsfff ik S iCRBietRiteTgrial and
' wivriele-dohmirtheeekrs csbmmtsertmeabarh@ chinpbsitidieasS@oftbiher.
portion of the openings; replacing the

o e R T bR B e

rsitn?demehtdzrrﬁmmsﬁaegrmnpreeGblllcon nitride.

35. The method of claim 32 wherein the nitride-containing material and

nitride-containing spacers consist essentially of silicon nitride.

36.  The method of claim 32 wherein the nitride-containing material and

nitride-containing spacers consist of silicon nitride.

37.  The method of claim 32 wherein the dielectric material is a first dielectric
material, and further comprising providing a second dielectric material between the

upwardly-elongated source/drain regions and the gateline.
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replacing the nitride-containing material and
nitride-containing spacers with one or nore conductive

wordosnighs of a gateline. 33. The method of cleCTUSBO5/017156
wherein the nitride-containing material and

nitride-cont aini spacers conpri se the sanme o ‘
conpogﬁ%ti orl "aemeifiad afeiRuT2 TUghbr crREPrislEHBMBY  clid iedn slectrical
whenietion tWie soirerds des mﬁée’iﬁrﬁirﬂ@giﬁﬁ!%,%ﬂd_&%)r_nﬂﬂ@ capacitprd constructions
eSS R R Shrggbertan s O
nitride-containing material and nitride-contai ni ng

spacess. Comsieshethss endlaiml 38/wdrelithé @Ryt liAk id foflBed @bse above said
The anf‘ hod of aim 32 wherein the nitride-containing
r

|
arE esaor%ceﬁ‘?r?lni '§8°B%nt ai ni ng spacers consi st of

silicon nitride. 37. The nethod of claim 32 wherein
t he di4el ecthhieengtadol ddimi B whdreihhe diseb@alcbhductor material is

material ,. and further, canprisin rovi ding a second _.
bl eo® Mo et il st gie casae Budta i dpSRatgas sitcon
spiExtal dravmiromgho st ssrticohucgrinedteme. 38. The met hod

of claim32 further conprising formng a digit line in
el ectrical -connection with sone. Qf the .source/drai _
ool oll L THE PR iz B0 dbe bPauset A TreRbRed longitucinaty
eloagéted adngcodefimet ihorizomtd! kiirettiver whedeirt the nitodk-caftdinmigaterial is

L9800 25yl TR e R A v
feuwmeingsds in the Ginons stripd .exiBndingedriyiddiagilycihahderh@Zontal direction;

erejn first .sem conductor material is
%n%gﬂp%ﬁlgrﬁefﬁ%mgri'sf'?%on, and wherein the second

sem conductaminged sedoabl nitsdstonteiningepatbax irabiriys grientling along a

f the. fir.st.seniconductor terial. 4 1. The. ho

R RiesL B aeuP S ThE PREH S SheoRg St Seomenbpadaténdl tobether

fomgigtaiditical Wyereinahg akidel-cahtamihgamédigtibine th the foraoofteal array of
L ecti reip,the nitride-contajnin terial i

e EF b Rrp R ob b i o P B 9 B Sonif gFand

Becost nitride-coainmgtraatarisalg; arat eri al wit hin the openi ngs

is in the formof., strips, extending.longjtudinally in

the hori zoh%%ég}g'r}%tpsg??%ﬁ NITHE-Che m%{ﬁf'ﬁg"?’% said oné'or more

comjuctis mgteribisrsimulanacssy witld thei repliadieg @ thesirsti migide-containing

g]%e%al al in strips extending along a defined verti cal
I'rection; the first and second nitride-contai ning

materials together formng a lattice; wherein the
oxi ded42ont aheimethauedf etairald 1iveherein theefirbioand sHfcoa nivideagontaining

BhiPelRies MRl e dPfing” sccond

nitride-containing materials; and replacing the second
ni tri é&- cohbamethegl atweteémiddiwherein thedfirdt antesespnditrisle-containing

materials comprise silicon nitride.

44. The method of claim 41 wherein the first and second nitride-containing

materials consist essentially of silicon nitride.

45. The method of claim 41 wherein the first and second nitride-containing
materials consist of silicon nitride.

38



conductive materials sinultaneously wth the replacing

of the first nitride-containing material. 42. The
woreiokow7ef claim4 1 wherein the first and secPemUS2005/017156

nitride-containing materials conprise the sane

conposition as one another. 43. The nethod of claim4

1 whef&in f\HBehP?Zq TIING B SBMIFORTUGIPTRALEBIRG. SOMPHGING:

materials féﬁUWriQS@flﬁslt bérﬁi@@nductdrln%eném The net hod of
claim4 1 wherein t i rst and second

nitride- cofft®iNg %O’ﬂ%@ “BPHANGI RS Oveishe st gpmipopguctor
Fldtdrz@n nitride. 45. The method of claim4 1 wherein
the first and second nitride-containing materials

consi st of '¥MNEDREHitaskdayeaeverAhrorBEonBINRGRATENg!: a

sem conducpgterfit tisd Hér@ m&éRWe‘rﬁhdS‘g ‘pIRERY ofléed lihéd Sttending
sem conductor materjal; form'ng an oxi de-containin

ARDe i dgfined, Berizoptal fﬂir?@pnstémsemﬁ@@ peipgisepaiated by fitst gaps;

formng a Mﬁﬂwgrmﬁlﬁejoébfﬁfmr%vﬁfacéﬁeaI&H@ 8 he RN hrrow the first
material; patterning the hard mask | ayer into a
BRRR al | ty of spaced |ines extending al ong a defined

hori zont al eﬂbﬁ@ﬁé iR MarfdMRASPAGREs kirbssh PeiRRIeS Rt $Fhaterial;
by first gaps; formng nitride-caontaini ngﬁs pacers

al ong the FARQYIEER Nel Mmark Byet Walleripaung fgputride-containing
spdcend &H!Qsﬁa'@@rsﬂafnﬁlﬁ?\@é’tsfdf bé&itedIfHRS e&ﬁh@M@@lér@Qhe narrowed first

oxi de-contai ning material; renoving the har
P@fer while leaving the nitride-containing spacers;

t he spacer ﬁlhl’ﬁ@’fh@rﬁgro%ﬁ%é?@aﬁé‘!/vﬁﬁgfllrétrr‘uﬁﬁde,e?,(élﬂé‘lmnﬁgnatenal the
alon?the narrowed first filling the narrowed

fiist aitridggo8taiinthmatariat exte lhg vre}réarekymeamﬁrht@eﬁats&f iPgired lines to

{oh@ rittids bomtbhlngdsit6oBlaithd BEdeBSREInMg rBXbRAINRTirst nitride-
between the sets of paired i nes to form

war dl y
ﬁf?rtf@'mﬂa Teaipia eRd RErids- P%@l@lna@eaoqm ogsthen bsivg maarparaigd into

§Rdced inalizorkdl-dxtdrefingBildrs 605N BkiAb-BENERIRY haleridNthe spaced
ni tri de-contai ning spacers together being I ncorporat ed

hezeneuc¥antipe .pﬁfarﬁ%'mgjsw%ﬂ@fvhgemdm% over the

oxi de- cont g\ehdify et RebAd ?aﬁﬁﬁro%ﬁﬁ@@omde containing matetrial; and
hori zont al | yn extendin | ars bei ng separated by

second gapdin&thessar %Wé""ﬁb%%?ﬁﬂ’”@é‘ﬁ@d‘f H?@@'ngtm@e“a'
oxi de- contalnlng material; and filling the second gaps

with 47, SeCDlﬁ@rriétHdd'dﬂ@taﬂﬁﬂBWHékéi@ tHERd @dd-8dntaifting nldi8rial comprises
g@ hoqpl Oéecd aim 46 wherein the oxide-containing

onpri ses
48. The method of claim 46 wherein:

the filling the narrowed first gaps with the first nitride-containing material
comprises forming the first nitride-containing material over the nitride-containing spacers
and across regions of the oxide between the nitride-containing spacers that are
ultimately to be the second gaps; and

the incorporating the first nitride-containing material and nitride-
containing spacers into the spaced horizontally-extending pillars comprises
anistropically etching the first nitride-containing material to remove the first nitride-

containing material from across the regions and thereby form the second gaps.
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silicon dioxide. 48. The nethod of claim46 wherein:

the filling the narrowed first gaps with the first
waoRaosiitlg4cont ai ni ng material conprises form ngPCHES2005/017156

first nitride-containing material over the

nitride-caqntainin acer nd. across regions of the

oxi dé™pet \?\ﬁ@ﬁ“&h% ﬁf@?'%@éwgﬁﬁeﬁni ng spacers that are

ul ti mat el yihé firsbend Secone iinde-g@anaining mehtbteds are the same as one

[ orati ngiﬁt he first nitride-containing materi al

i ncor

agﬁg‘eﬁ T HEEORMai ni ng spacers into the spaced

hori zont althy sgadeenidesn gnepfilst gas repagiraleesa vertical direction to define
i stropicall t chi he first nitride-containin

iR B, tedie Vel PRarekRb A i i sPotthg to a

“ﬁaﬁiﬁ:ﬁg@b phir:om across the regions and thereby formthe

second gaps e nmethod o

ps. 49. Th f claim.46 wherein: . the

T o B ket O R RS ) WA b P stifig Gapg and the
s‘éagra% @iﬁidt@ft%nfmﬁrﬁ@ﬁfatérﬁl f;mmnw ddcond gaﬂlj@fo_ssrpme_zbdta‘alwe@(tending
an I rst. gaps repeat. al on a . vertilca rect|on Q ,
Hte-ReMa g Bes SERIARIE™ BNg aroteriy FRE of trasddegdmaining
rﬁétbﬁ% t!h@\ﬁhé@of%%lde_f-édntﬂhiﬁg ]?m@riea and Bisqostdiitrige-tontaining material

I ne Irst ga alr: t I .St Itride-contalnin . ,
foHRIaY P APPSRULR PATSTH 9N e YRtcd! f@?“oaﬁaéﬂeﬁ%aﬁﬁ%o edicg! pitch,
tlf‘]\é bééoﬁﬁ-\/@ﬂl&bﬂii}&r m@viﬁgta&!;ld:cahd wistahte comesppadiag do glfmdee-

orm.nori zont a -extendl n nitride-contal nin I Nes
ot meGPLte i e O el BFe BRE aha™ M9

oxi de- contipé Bedipdrondtendedb abblt@nkinagf afe first distance.
oxi de-containing material and |ines of

nitride-cantainin terial formng.a.repeatin .
pat t étth al Biegnehad gERelLAF WEPPILTE ol o S ER R Spacers, first
ritgigerdntaiairg raterigl dndhsecbienisieieandtawend matdriapalt edntain the same
havi ng a second di stance correspondi n% t.q a .. .
Cﬁ)mprO§%8la sﬁpa? ﬁ"l(ﬁ’[ _er ({]tgp?tgpr are mcorpora dintoa nltnde-contalnmg
|htti o€ /2o if elenet @Binpiising eormirigex platalityi of érapsistor camdruttiens by:
second di stance i s, about one-half, of the first .

di st ance. rg%gmr@l 3§Wﬁ?ﬁ1§9&rleo&%%? B'f[r}ﬂeﬂcé)r\%a’\%lp%?aﬁﬂs%eh\'gth one ormore
diédtiidali-comdicavapatglirep@aterials; 4nd st ni tri de- cont ai ni ng

mat eri al and second .nitride-containi.ng. materi.al .all .
Tontal o« HEoaS SR8 Rt 11 e SRS AR iBRb el il doncuotively-
dopge sberce/rsin Binguper ated into a nitride-containing
lattice, and further conprising formng a plurality of

transi,stor..constructi,on : | aci i . -
O ONBS AN e AL EERRoBled S PR conarn
spheaty firsialilrige condiniig metegal aldi seeomdbigideatantaiving material

re Ilzélce i@%} I e@@t some of the oxide-containing nmateri al
W'ipﬁ ORI ?ydoped source/drain structures.
52. The method of claim 50 wherein the composition of the nitride-containing

spacers, first nitride-containing material and second nitride-containing material consists

essentially of silicon nitride.

53.  The method of claim 50 wherein the composition of the nitride-containing
spacers, first nitride-containing material and second nitride-containing material consists

of silicon nitride.
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5 1. The method of claim50 wherein the conposition of
the nitride-containing spacers, first

woRaosiltg4cont ai ni ng materi al and second PCT/US2005/017156
nitride-containing material conprises silicon nitride.
52. The nethod of claim50 wherein the conposition of
t he nb4-ri dé-sSeBHCAPHFAGSIBITHERICOMIFIBINGt

ni tride- coptahRbRGUAELbERdteand second
nitride-containing material consists essenti al le%/ of
n

si li con ni & pitiipe-caainimg anaiaiah fdticsrover Riermubetraia

the conposif LR, 6f ndSiridtEdides §RREA KB EhSHRURT By segments of
first nitride-containing naterial and second

ihietiattiers theoanay having adelEaddirsiodpl plopg adirstax|si g defined second
&‘ccthfdl&lﬁ; dééecdﬁd%%%" SBBAHEAIN orBbESE W Be fiERBRI! SlbRGcor pitch
sem conduct or substrate; a nitride-containing materia
being pbeutdviee ap g avibetiripéch.and an array of
non-nitride regi ons spaced from one anot her by
segnepts Ofpd BRLdrdbtds ERim RS HRFdiIRMhRaBGoRaftRid Matdrial
first pitch along a first axis and a defined second
permpfpealsdingn Aitiieeond axi s substantially orthogonal to
the first axis; the second pitch being about tw ce as
bi g aget heThé Eftctireldt BlairR B4 whaeeis tHelditride &optairid RinBlebidl consists
wherein the nitride-containing material conprises
gsgenbaly qhisligPriaittidss. The structure of clai m 54 wherein
the nitride-containing material consists essentially
of siky.conThé biridigre db élaint B8 vicFais tHe @itriab-coh@irndrbaterial consists
wherein the nitride-containing material consists of
g §licoBMitidQ-ri de. 58. The structure of claim54 wherein
the non-nitride regions conprise silicon dioxide. 59.
The sgguct ghe s@fictGleadf Blafd Sulveveedin tdeormaitideirégioaecomprise silicon
regi ons consist essentially of silicon dioxide. 60.
§R&d8t r uct ure of claim 54 wherein the non-nitride
regions consist of silicon dioxide. 6 1 . A
sem ceaductpé slidtuetal crjm Gamiteran g nan-sigitiecegidue tasist
subst.rgt §; | teline lattice over the substrate; and
greeRiiaiie &P’C?fg 1%¥3Bel i ne regi ons spaced from one
anot her by segnents

60. The structure of claim 54 wherein the non-nitride regions consist of

silicon dioxide.

61. A semiconductor structure, comprising:

a semiconductor substrate;

a gateline lattice over the substrate; and

an array of non-gateline regions spaced from one another by segments
of the lattice; the array having a defined first pitch along a first axis and a defined
second pitch along a second axis substantially orthogonal to the first axis; the second
pitch being about twice as big as the first pitch; the non-gateline regions comprising
upwardly-elongated source/drain regions; the gateline lattice and source/drain regions
together forming a plurality of transistor constructions in which pairs of the source/drain

regions are gatedly connected to one other through the gateline lattice.
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of the lattice; the array having a defined first pitch
along a first axis and a defined second pitch along a
wG@ewsnw7axki s substantially orthogonal to the fPeBUS2005/017156
axis; the second pitch being about twice as big as the
first pitch; the non-gateline regions conprisin .
upwar @Ey- eﬂbﬁaﬁ%%reﬁ%m,ﬁae@]eﬁe' & Qﬁ%lf”qeﬁﬁgcﬁﬁ‘g@Pﬁ'ﬁ?é at least
bad ic&g and source/drain regions together formng a
plurality of transistor constructions in which pairs

of the_source/drain regio re .gatedly.connected to

one ofPfer 5’ AP StiyHuRER C%gp gﬁl r?\gsﬁ %zg_glg\fﬂa’q&ﬁ% comprises at least
8hé Hetdia@of claim6 1 wherein the gateline lattice
conprises at | east one netal. 63. The structure of

cast Bne ok arudyiey o4gn BrlEraf e e BRIRbRE nblser

vheiietivelj-bepapdilonne | attice conprises
conducti vel y-doped silicon. 65. The structure of claim

6 1 rein, th ateline lattice consists essentiall .
of 0\3% uct ﬁO%FifU‘%BfﬁeodC ”Pieﬁﬂher%%?h%aetelg}er'ﬁ@?%Fénséﬁts Essentially
of @naubtivelwdgeeisilicome gateline |attice consists of

conducti vel y-doped silicon. 67. The structure of claim

o L b S o R b G0 s o

epiduaiivedy-dspdd glimon. 68. The structure of claim6 1

wherein at | east sone of the upwardl yel ongated

sour celdr aik-p. rLegi.ons nSi '

condug?i veILl-)B? 8@%‘3@‘%5&% gﬁ iGZItW% @ﬁ%ghaggée%gnﬁ’ér%féhe upwardly

slongated seuroé/dddimaregidhsiconpsise icanciictiVepsiopebemitaxial silgon.

upwar dl yel ongat ed source/drai n regi ons consi st of

condugki veky: [ (= T v/ T

st uctlr o ofe S ancregtpeth e iheih S RastSbme Bing uppardy

ejongrigh pelioagsaie egionsraesigh efsentialyiod aandustiyrly-geped epitaxial
ctively-doped polycrystalline silicon. 7 1. The

structure of claim6 1 wherein at |east sonme of the

upwar dl yel ongat ed source/drain regi ons consi st

essenBPal | Yhestregrgud ciajie 6y -whsseid aptsegtsares eflthe Hawardly-
e ik g e B
regi ons consi st of conductively-doped Pol ycrfyst alline

si l'i cdf. 73heshuctyterfelain&1gtheaspinanlegsusaprpidna UBbRENY-
@fonggr%_d WBMRE R Nn B ps1EalRchrae ‘ébﬁ&lc@l(/@yﬂob&ﬂ?f)&z?yﬁﬁlﬂﬁé Siticon.

esséntially of conductivel y-doped epitaxia i con

and
71. The structure of claim 61 wherein at least some of the upwardly-

elongated source/drain regions consist essentially of conductively-doped polycrystalline

silicon.

72. The structure of claim 61 wherein at least some of the upwardly-

elongated source/drain regions consist of conductively-doped polycrystalline silicon.

73.  The structure of claim 61 wherein some of the upwardly-elongated
source/drain regions consist essentially of conductively-doped epitaxial silicon and

others consist essentially of conductively-doped polycrystalline silicon.
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ot hers consi st essentially of conductively-doped

pol ycrystalline silicon.74. The structure of claim73
wobk@saigr4sour ce/ drai n regi ons consi sting essenPCEUB3008617156

conducti vel y-doped epitaxial silicon are gatedly

connect to source/drain.reglons consi sting essentially
of coffluct TRRFYUIGBEICIBEN Y2 MPstel PPYES/EaiN (agIpns PENSISHE

SdbHEd N ® o@rﬁdd‘c‘u@élﬁd@péd ekl Qlldolﬂ%r@ QB8R RIhB& to source/drain

regions conprise dielectric material separating the
eeiRar ePysigingrysealinly slisnsiuaivaivnignegi Rahsyistadier sieon.
gateline lattice. 76. A menory device construction,

conprysi ngTh@stmr@@ﬂQIHFfﬁ 81 whdRsh thatin- ghtélﬁlteﬁ‘bglﬁﬁs efiprise
t he substrate; Bﬂ%r of upwar dl y-el ong

diglgrisie nertaiia SPRRR thswwaf%elen%eﬁ é?@og/ﬁaa'%feq'%gfom the
§abkdcabi¥e surrounded by the gateline, one of the
source/drain regions being a first source/drain region

and consisting essentially of conductively-doped
epi t af8-al AiMFBYY devifr CORNFIYLGPERI P n” r egi on bei ng

a second sQUEGRHAGEY JuBEIr&B; and consi sting
essentially of conductivel doped silicon which is not

epi t axi al , 2@AE!IIRG P&r thimBURSERAd source/ drai n regi ons

bei ng gat eg'pﬁw@ﬂﬂ@)@&rﬂ@%ldr@a%&ﬁso@?@/d@fn rb@bﬁsl@%rtth@substrate and
gat el i ne; torage device electric

SidehEAREIY TR Y fhe GAPI0E: SokPidBP Pue faé [esipnsybeing a first

tdircseene ﬁ)@%ﬂ@l@foﬁél@ﬂld@ SRIhNy ofBShducHN Y- doddd’kﬁpltaxml silicon,
electrlca connected to whic even%gf the fir

and.
G Uiy SSUGFLEIaT N D) 8760PE SRACUTBEY PRI consisting

ERAGAK QA obr%doh@eli{@ﬁ@é‘d/sﬁio@rvﬁ% @t 66itaxial, -thd ikt and second
construction of aim 76 wherein the nepor

U arnreg|os LRINg ARSI IREEFE L PRP BRRINEY i the Gateiie:

sour ce/ dr ah FndnRcH, @fbrageidevidResl Sy Ubhindfedb efthai tik Tifst
wherein the nmenory storage device 1s electrically

%ﬁ?ﬁé@&aguree@nt%éhes%%caﬂdSeae?/é@"af%ww PBYi on. 79. The

construct i grigafiinglefictAcafy &mé@t'eﬁ 1 PRiceb@rtof kHaTRstamd second
menory storage device are above the first and secon

SQUF@rHY ROIONE b electrisg!ly agtweeisAdR T PERTVOTOBPALRY9%
wherein the first and second source/drain regi ons have
a first. hOTrhdOtﬁﬁﬁubﬁbrﬁdf@%mS’BGﬁHeﬁélaHhel\h\étdoryaﬂdra@e device is
second hori zo (ﬁe ts"g cr osss%/:tl onal. wi dth respectively;
elRetGHYCONReF AL I thE Jifst SR CYAEIN PRy i zont al | y
crosssectional wi dths are about the sanme as one

anot heg.. 8 The &'dirfstmomtstdfuiaimm vitfereihahemmétonheiveige dehiee is
nd se g) ource/drain,regi ons have a first

first
ﬁ'S?tf'% tcé’lnp ¢ SELCTPAIC fa@r{e%'ﬂa- a second

horizontally crosssectional wi dt h respectively; and
wher et t h&hé corstruatinh fetaimd hvardareionibedigiy line and memory storage

glosssection | . . .
eV|ce aré ﬁoove fhe first and second source/drain regions.

80. The construction of claim 76 wherein the first and second source/drain
regions have a first horizontally cross-sectional width and a second horizontally cross-
sectional width respectively; and wherein the first and second horizontally cross-

sectional widths are about the same as one another.
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wi dt hs are not about the sane as one another. 82. The
construction of claim8 1 wherein the second

whorsamTenl |y crosssectional width is | ess thapCT/H82005/017156
first horizontally cross-sectional width. 83. The
construction of claim8 1. rein.the first .
o Ane sl T ngtudtioRiel paiare iathi P& firuielbsaaand spuroe/arain
régﬁﬁ)@ﬂa\}@d hrZ;Dﬁ?r@dohtallyt ERSS-se&hapmiath smdla becddd.holibentally cross-
const ion of ¢
GoURmEL L, Sl b Wagre AR il abd Sat o e el e e

skcWdiRl Ridthd &e rseaBst tifd irages deyas@hand gatel ine are
t oget her corrprl sed by a DRAM cell. 86. An electronic

syste risin the onst f claim85. . A
meror: devitesaoanuiiel of FBRn B s fegolhdhinzonthly ofoss-

elidrePHiite IsQéséStttbﬁtHeaﬁr@t, hoRiz@@aBl ¢ross-samionalvedth.

substrat e; a pai r of upmardly eIongated source/drain
regi ops o the s bstr te t

ot dimaed TPrREian s Fren B Bt FRaeBRi b Rabpes-sootional

vl i RS s reinntge 8efdrdsiorigontaledrdsasactiorgivadthand t he

ot her source/drain regi on being a second source/drain
regi t.ora ' l.ectrical ed.

to salh fiTE P ar ErRT BLReR THe g bhier5a00 8EbEsts o

agbagtori cal | y connected to said second source/drain

regi on; and wherein: the first source/drain region
Consigl s CRRARNLR Y ofirh B %epe%ﬁe%tms yys'tcgjrggggewce and

sem conduct or

ghtalied aretogethier sompogedidnta DRAM mﬂpe and a r emai nder

doped to a second conductivity type opposite the first
condugd i V'Ad’elte? l%, ?E cBn%Erlsci QYRS %E@U(ﬁlo S9LMn 85
consists essentl a con conduct i ve y- doped

sem conduct or naterlal havi ng an uppernnst regi on
doped7 o th@emary deiemernstrigtionyceppisingind a r ermai nder
doped to tJ@@ﬁﬁSﬂﬂﬁ%ﬁ%ﬂQ&ﬁﬁéVlty type; and the

substrate conprises a segnent extendi ng between the

first and agaelie %\tﬁjﬂ@eslbg)ﬁ’a@tﬁ regi ons and doped to the

second condugt iMidwardiyRfngated source/drain regions over the substrate and

at least partially surrounded by the gateline, one of the source/drain regions being a first

source/drain region and the other source/drain region being a second source/drain

region;

a memory storage device electrically connected to said first source/drain
region;

a digit line electrically connected to said second source/drain region; and
wherein:

the first source/drain region consists essentially of a first
conductively-doped semiconductor material having an uppermost region
doped to a first conductivity type and a remainder doped to a second
conductivity type opposite the first conductivity type;

the first source/drain region consists essentially of a second
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88. The construction of claim87 wherein the first
conductivity type is n-type and the second
wae@oducd7uvity type is p-type. 89. The construcP@DOSIN5/017156

claim87 wherein the first conductivity type is p-type

and the second conductivity type is n-type. 90. Th .

const r uct iCBHQLb?t'VE'P" OR?%%RW%QP%‘? ortrﬂ%tea?léfatvmpiq%euplpggmost region

above t he d»pedrsihedustecendidiity typegiama.a @nihindefldeped to the second

construction of. claim87 wherein one of the first and

second coﬁﬁUQW?WéY PHGHEH semi conductor material s

consi st s essentthakliystate congliset iaveegynetiogadndaipg bebwieah the first

sem conduct or mat(ﬁri al / nd t he ot hgr cocgﬁi ts 4 conductivit

essent | al I306FoadhaEts Jay edEpeand srpabRdlie Sagond conductivity

material whitech is not epitaxial. 92. The construction

of claim9 1 wherein the first conductivel y-doped

sem cQnductor material .conspsts essent.i al | f. th :

condatt | varp HOmEirEpicl SRmap SRR N e tdtahy §pe i e

#3.thd becopanshdwgivinotypeis gtypem 9 1 wherein the second

conducti vel y- doped sem conductor material consists

essentjally of the conducti - [ i al ;

sem E&gnducﬁ/ rCOREY &g ! 0'65?? g?%eﬁe@rﬁ&%ﬁﬁ%ﬁnﬁﬁu%& '%ﬁyglehsw p-type

#d tdesind coheéuatigitptype &t wiypge devi ce and gateline are

toget her conprised by a DRAM cell. 95. An electronic

Syst | CONRL csblnglgucgtgﬁ of QARL BY Gkt 91fe q%ifai'ir@ i9 4b AR thé second

menory devi ce constructiron, conprising:.”a

ssermetbaiduegion. substrate; a gateline over the

substrate; a pair of upwardly-el ongated source/drain

regi qpus o t ; td

ur'r alndect 5, PRLAURRS B 878 BRSLRRHI A Keoond

qopgudivslysiopag semicondicteionatetiald cansists egsaiialinef qonductively-doped

e%‘itg)%l SMEGRLALRMALBIL BRI c@iwscﬁg %Egerﬁﬁty Sﬁfoq'ﬁaétﬂ/gly
egion, a nenory storage device electrically connecte

daped sbhicondgttorsoatedal/vdrieh is noegpitrial.a digit 1ine

el ectrically connected to said second source/drain

regl o anﬂev\gb?\.rsﬁﬁﬁonto?@lafr? B ek /1SRRI GREY Rioped

consi sts essentl a of a first conductively-dopéed

ssantanepediot makeriaheansisis essquiially oéthqwéw@fwgty-%@gd@ﬁltamal

semiconductor material.

93. The construction of claim 91 wherein the second conductively-doped
semiconductor material consists essentially of the conductively-doped epitaxial

semiconductor material.

94. The construction of claim 87 wherein the memory storage device and

gateline are together comprised by a DRAM cell.

95. An electronic system comprising the construction of claim 94.
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doped to n+, and a renmai nder doped to n-; the second
source/drain region consists essentially of a second
waeoeducd7uvel y- doped seni conductor material havP@mUSsIH05/017156
upper nost regi on doped to n+, and a remai nder doped to
; and.the substrate. conprises: a first.

gondug?i veMa'aﬁ%éed’i'clef‘iﬁ)gF%W?'PBQ?O&?P@HWT cal ly

connect ed aeeti@riducet seatrae/ drai n regi on and doped

to n-; a second. condu tivg& - doped di ffusion region

ohmical |y BHHNELELYCT BEHRS!@%0ond source/ drain region
and doped a@ap-of upwedrdiy-sleggamed sexteaimagionemvehe substrate and

first, canductivel y-doped diffusion, region t he . ) _
b B e Shis e Ha R e il 98 G HERsithe Sl Taaipebeing a first
sourpe/drddY regidmear@oing okhee sb@Be/afai€ tejidh Siny\ ee&drd dotce/drain
first and second conducti vel ydoped sem conduct or

ials consist essentially of epitaxial silicon.

98. The coastdrmet/istiragd dolicd sreQfcaly@oRhdtenN® iid filesource/drain
first and second conducti vel y-doped sem conduct or
ials consists essentially of conductivel y-doped

epi taxi al aidididipe ediridallg coirRetedas Faidl BesnE SaLFESHSIN region; and
essentially of conductivel y-doped silicon which is not
S'B?Eteé&i al . 99. The construction of claim 98 wherein the
conducti vel y-doped silicon which is not epitaxial is
conduct i vel y- dopredirgtodoyedeydhial rbgioe ﬁﬁhéiét@@é%enii@lw of Bi@st
construction pf .claim 98 wherejn the secon )
conductive??ﬂqg’gg\ée&y'g‘é’?ﬁ YR FO aé‘?rlagﬁa‘@%gri‘ gpRermost region
essenti al | gomdd tbima-, andh d uehaiedrydapepes nepi t axi al
silicon. 10 1. g}he con(?t ruction of . claim98 ergtrﬁﬁi n g
the menory st or X5 G80T dd rar draLiegionfonsts assgdtaiypf a secon
conpri sed tgnducifeAMiopdd sepgitdndud@? maferiabh®eid amuppermost region
system corrg(gi sdl ng t he constryction (t)f C aH' m 101 .
ped to+, and a remainder doped to p; an

the substrate comprises:

a first conductively-doped diffusion region ohmically

connected 1o the first source/drain region and doped to n-;

a second conductively-doped diffusion region ohmically
connected to the second source/drain region and doped to p-; and

a segment extending from the first conductively-doped
diffusion region to the second conductively-doped diffusion region
and doped to p--.

97. The construction of claim 96 wherein the first and second conductively-

doped semiconductor materials consist essentially of epitaxial silicon.

98. The construction of claim 96 wherein one of the first and second
conductively-doped semiconductor materials consists essentially of conductively-doped
epitaxial silicon and the other comprises consists essentially of conductively-doped

silicon which is not epitaxial.
46



WO 2005/119741 PCT/US2005/017156

99. The construction of claim 98 wherein the conductively-doped silicon

which is not epitaxial is conductively-doped polycrystalline silicon.

100. The construction of claim 98 wherein the second conductively-doped

semiconductor material consists essentially of the conductively-doped epitaxial silicon.

101.  The construction of claim 98 wherein the memory storage device and

gateline are together comprised by a DRAM unit cell.

102.  An electronic system comprising the construction of claim 101.
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