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WO 2008/ 010891 PCT/ US2007/ 014689 1 DESCRI PTI ON

CAPACI TORLESS ONE TRANSI STOR DRAM CELL, | NTEGRATED
wChRBWhiEY COVPRI SI NG AN ARRAY OF CAPACI TORLEBST/NEN07/014689

TRANSI STOR DRAM CELLS, 5 AND METHODS OF FORM NG LI NES

OF CAPACI TORLESS ONE TRANSI STOR DRAM CELLS TECHNI CAL

FIELD 10 This invention relates to capacitorless one

transi stor DRAMcells, to integrated circuitry .

conprising an array of capacitorless one transistor

DRAM cgl l's, and to met hodRESCRIRTIAMg Iines of

capaci t_(IJ_rI ess one transistor DRAM cell s.

LESS QNG TRANSIS EPRBRAM @ELLSMTEQ\BAJ Ba@IRCUITRY

CLTORLESS TOR DRAM CELLS,
%SA%F%EH@% g LER S RNE! %%%%NE TRANSISTOR

typically includes an acc '@%&L&Seffect transi stor
(FET) and a storage capacitor. The access FET all ows
the transfer of data charges to and from 20 the

itor during reading and witing
TECHNORL ta charges on the storage capacitor are

per i BhisCmqntrcyf rekted toucangcidoriess axie topeviatoroDRAM cells, to
m@@%@ééoﬁir@ﬁﬁr)‘m@oﬁﬁ)@@ﬁ tQh Qgé'\d & s %Yt%r%s%o oq\eertransustor

devel oped. of suc utill oat'l

D&M C@H'ﬁe@tﬂdofo an%fé\ﬁd@o%mr@mgohnewﬂcrﬁmqatq;tess one transistor
DRrangedsor, for exanple as disclosed in U S. Patent

No. 6,969,662. Such nenory cell mght conprise a

partially depleted or a fully depl eted

Agggmuuﬁmn Zul ator transistor (or transi stor formed

| n e al aV| n

b%é@dégdé %%%tﬁt &S %rﬁéeé’bo V" ahd s'baprﬁ atr %’dd?ﬁ‘ef"&FFﬁﬁw memory

Eb‘?A S@ataéedm;ﬂeé)tttté’r&tﬂ lﬂ'mrbpdgerre‘,gstemsaffot s¢oring data. A DRAM
céll Wb%éﬁ)?rméﬂude% Shegéééé:salﬂlé'd TRt fnL i3ty EI\-“%? and a storage

i nsuyl atlon or a non-conductive regi on dIS

caRaiern 1he asdpsr BGilonllowsethe Hﬁes&rr Pﬁéaﬁ%mb\eygeenp and from

theSstod@g@rdﬁﬂE&dtd}ydﬁhﬁgCr@&ﬁﬁg ratd Q\Vhtﬂflg e ra@ionk! hiDuta charges
|on of .the sem con or-on-i nsul at or

o'}ranglo%%% w?%p@"ttﬁ’é iANTems" ﬁB Y nEeiTeshed jduring a refresh

opeddtiessi ng the above identified 35 issues, it is in
pge\'@ypé&téhgéé &he T%e.igt’oernb%' Se Pl eV Tid A2, developed.
One type of such cell utilizes a floating body effect of a semiconductor-on-
insulator transistor, for example as disclosed in U.S. Patent No. 6,969,662.
Such memory cell might comprise a partially depleted or a fully depleted
silicon-on-insulator transistor (or transistor formed in bulk substrate
material) having a channel which is disposed adjacent to the body and
separated therefrom by a gate dielectric. The body region of the transistor
is electrically floating in view of insulation or a non-conductive region
disposed beneath the body region. The state of the memory cell is
determined by the concentration of charge within the body region of the
semiconductor-on-insulator transistor.
' While the invention was motivated in addressing the above identified

_issues, it is in no way so limited. The invention is only limited by the

accompanying ciaims as literally worded, without interpretative or other
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acconpanying clainms as literally worded, w thout
interpretative or other WO 2008/ 010891
WOCHssROD7/ 014689 2 limting reference to theCcT/US2007/014689
specification, and in accorglance with the doctrine of
equi val ents. BRI EF DESCRI PTI ON OF THE DRAW NGS 5
Preferred enbodi nents of the invention are described
bel ow with reference to the follow ng acconpanyi ng
drawings. Fig. 1 is a.diagrammtic top plan view of a
limging cefeénetoe teubstspeaficatiopr eodsin accacamcgawib tivet doctrine of
n: t of the invention. Fig. 2 is a diagrammatic
e@%‘c‘:’tg?%ﬁg'vi ew taken through line 2-2 in Fig. 1. 10
Fig. 3is aviewof the Fig. 1 substrate at a

BRIE@QESUMP?ICW OFSVHEGIFJIHRWWGS that shown by Fig. 1.
rammtl c section view taken throu

"Fig. 41S a da -
li nepzﬁfqrrﬁeq] erpp@ iments pf t@e iRvention age desqribedhelqwy @ntg Jeference to the

fosoxbnagraat@maénwngwmﬁgs ng step subsequent to that
sho

by f the Fig. .
sonePian 8 adgramotate sSe laf e ELolt st nliystor substrate in
pivess ibyadégdabeeRvigh ah aspacivpethe@intdrdidn.g. 6

SUbSHgﬁtf,:@E d’ﬂngF%ﬁﬂ%&%&‘ge%SR v1§%béﬁgﬂefp\&058han\%t 2-2 in Fig. 1.

hown
subsﬂgat§ d? a p‘i’@\‘l’eé’sﬂ hae sFégp 1203%%%@6?1& g oprapgssing step

s PHEBELEht 1o ﬁatéhoﬂn%y%.bs 12 di agrammatic per spective
Vi ew of the Flgg substrate. Fi

di ag Fignfats @ 4 rﬁmg?@t\,q éﬁFBf’nt"ﬁ%WF‘iaﬁgn rathgme 4-4 in Fig. 3.
subsFi@at &, iswat viEwg.of8 thei Fig.t akesubdtrateghatl iznepfbodssing step

[ 0., Fi ' ew of the Fig. 8 substrate
S%é]sgdlgern&?:t stglaﬁ%hs?t“é” Zﬁgsﬁlbsequent to that shown by

Fig. FRI. B gs 82 \igwa dfi ageai'ﬁrmt ic swistrateal atvizevwmfcesising step

@hd 1% SR UHERIH byS ate to that of Fig. 11.
N DETe:\‘:i'JLI%t BESCRI PTI O\l $Ht|‘§Sr PREFERRED EMBODI MENTS 30

The BiSscdsdfoR prievedds thei Fidl 16 siksirateergl & yprocessing step
s&%é‘tﬂ%tqh fhat Bhagy i byl Fige 60f capaC| torl ess- one

tranlst .DRAM ¢ Ilsfﬁgg% hbelnventlon
i ncl adﬁciat d’r“Fﬂs? Shsi st%‘n’ &l 1%, prgﬁ:&ssmg step
sdlbﬂezgreatte:d that shown by Fig. 7.

Fig. 9 is a diagrammatic perspective view of the Fig. 8 substrate.

Fig. 10 is a diagrammatic top plan view of the Figs. 8 and 9 substrate,
with Fig. 8 being taken through line 8-8 in Fig. 10.

Fig. 11 is a view of the Fig. 8 substrate at a processing step
subsequent to that shown by Fig. 8.

Fig. 12 is a diagrammatic sectional view of an alternate embodiment
substrate to that of Fig. 11.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The discussion proceeds initially with exemplary methods of forming a
line of capacitorless one transistor DRAM cells. Aspects of the invention
also include capacitorless one transistor DRAM cells, and integrated
circuitry comprising an array of capaéitorless one transistor DRAM cells,
independent of the method of manufacture.
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circuitry conprising an array of capacitorless one
transi stor DRAM cel |l s, independent of the nethod of
wourosioacur e. WO 2008/ 010891 PCT/ US2007/ 014689PCB/US2007/014689

Referring to Figs. 1 and 2,3a substrate (preferably a

sem conductor substrate) is indicated generally wth

reference nuneral 10. In the context of thi S

docurrent , the term"sem conductor substrate" or
"sem_conductive_ substrate"” is defined to nean any

consfrafefning teohigs-s? RPG ehi aopidertratee (Braferablyas, semiconductor

sbB@ﬂrHﬂé)n& uﬁH&at‘é@t gehBra18d With rQF&r’én%%”hGMHFHbveln the context

erials such a sem conductive wafer
of i it it Do oS RPIGUIAHSTBY DS trated: Pl semiconductive

smhsuratm) is dedingentsondantang dersAFrictlon %)bﬁﬁ;tSrlélﬂbt Bemiconductive
mat er i

o808, el g BGT R iy DL B4R B St s o

asﬁemd;@mdauctn\m:lvuaﬁmg,(elbhmr redonéi ortied ais@en’(&'less comprising other

ISR PG o Janc?‘é%%lilrcg B cHGRCHANEH PR Ers, (either alone or in
il §'db 3 t &F

strate 1 ase substra
%&%ﬁﬁﬂlésmmpﬂﬁmwm@matﬁ@aﬁ» i Jove. tedondsubstrate” refers to any

sSpPSitirY estkQctirght mc‘ﬁ.‘iﬁfﬁ?' SSu?”HBPeﬁ las’t’cfaat ﬁ'\e semiconductive

et her existin 0- be devel oped,
Sy %ﬁ%ﬁeeé é)élﬁﬁF'P§8 %\b%\é?n coHBskRER 1&99%1%%@ base substrate 12,

fsubshrmaile. bﬁubsﬁbabery]ﬂallﬁhe‘ WINEsh t O HOWBVEECsubstrate 10 might
cc?r%%nggﬁgu%l :e\?gssurpgf%l‘ﬁt W%ﬁgﬁ%%g%h%oryg?gg}%ﬁml%ed and for
ex®npte cogyubite aISejmgtcrrwtgm:cr-lommmIamlrtémghteur ved,

j agg@@bsﬂ%@é% %’ FOIhE Eh@tprﬁg{lse §§m§laer onlaggulrf' 16 of spaced

contenp at ed. exenp erre tive
istands 28 oﬁsewcm'@@m\g%muewm H.| ilines Morl1@esesihown as being

ed SNt D/t eﬂa%ht FP%@HP'QEWOU@‘\”CK:@@H‘ FGREL Qhg ﬁébbﬁ' rcﬁhgr shaped

t I exanpl e onl'y, an 20 exenp
“%%%rélﬁa%ff CPUF%X ﬁg%%wupaf@a’ i é’tfhﬁe@"m'a.% pd?f%riﬁgtwmlconductwe
matenyl 48oisbmorteygs etk tinteh, fgrdekafigle fa@eitaAltEWasF exemplary

ol CERTLBROLERY BLahall Sl 3g. | 08! Sy oh imete o, ar

exgrapary masoebiaidormingfdegiitiecbisldndsi2ikisaby/ existing or yet-to-be
dé&élbﬁee Wetnfc'hd%nd' netia ééfﬁwag?ésrb?‘ Jo?%nngel %\éﬁ‘i%tﬂfba'r%tenal 22

beneat h i sl ands can cate

latesRllysalb o bﬁﬁ?“‘?ﬁg Q&yé‘éheé?m?damp@ewrw suwisnaliciudes one or
a kehesihatiohZoft SilidgoRedisxidedhablor §MRbA HitmEs ahellative material 22

oIBR8 Al DANE R db B o Qg To P eu R PaashT [amrample, by ion
lﬁmlahbugho*)egﬂn ptemsr irdd, bullknsubatratﬁe nadeeial al 2 23 amr.gd’ﬁk implant
hd%mbhﬁﬂegesbéﬂgﬁﬂpe”%lﬁ%g (ﬁt CQSQ o ﬁwrrs%[] llécon dioxide

I ch are subsequent a sem
thﬁﬁ@fépmm Alternately by way of example only and although less preferred,.

insulative material 22 might be deposited, island openings 20 etched
therein, and which are subsequently filled with a semiconductive material,
for example monocrystalline and/or polycrystalline silicon. Further
alternately, of course, one or more techniques could be utilized whereby
laterally opposing trenches are made into semiconductor substrate 12,
followed by laterally undercut etching beneath islands 20, and wherein the
undercut volume is subsequently filled with one or more insulative materials.
Regardless, in one exemplary implementation insulative material 22 can be
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30 for exanple nonocrystalline and/or polycrystalline
silicon. Further alternately, of course, one or nore
woeadsviepees coul d be utilized whereby | ateral PgT/US2007/014689
opposi ng trenches are nmade #nto sem conduct or
substrate 12, followed by laterally undercut etching
beneat h i sl ands 20, and wherein the wundercut volune
is subsequently filled with one or nore insulative
materials. 35 Regardless, in one exenplary
cqngiderrchest repeivagdulaterally miroatiand deneathbessp@ctive islands 20,

ar?@%%’n@é&ﬁ% sBGT/cuﬁaQeZbQJrﬂé%@r.an41 §Qﬂ5éu§’@ﬂ §928%¥s. The discussion

recei ved |ateral y about beneat respective

Progegfgsfososase ef egﬁﬁaef'PngreJeHv%oﬁ%acqueoﬁa%m@mnma line of
cdﬁifacﬁt&l”ésl&ﬁkﬁ'r&istraﬂib%tdr SDRgNORel 1Bl peRGAR fter 1ip@saOfof spaced
'd tion rela toametlh of-formng a |ine of
'S@ﬂé’%‘c‘?ﬁ S&g'c&ﬁ’é’l“tc\%é(ﬁs nateialpRAm cel I's relative to
| i neRéferoingsfea€igs. 3 arsl andswaed Qhesmnhscaduetﬂ which is common

to“%ﬁ&‘fé{llen&@ %If ﬁﬁ%' 14 3fon£0cg§’d lg’la%rc]% tendos O\)g?r@i is formed

to a
overna flaptytg m/edegmnaﬁ@somhe Wesgertive SPaded fislandd 20. Word

lifdvek i@ ié&é"éd %a@?%nﬁ eegiooeaagcﬁfvetly%o &?qg'ﬁ(@dy re%on 26, for

spaced i sl ands . IS spa apart
emp@a&é{émrpvehyeasm'ew tQ?FHSEFy?’ r@gl%rlgelawe@r 2§0 Such might
ccﬁ%ﬁﬂﬁé&arliv/élhfdﬁl@hd@K@élﬁbarvyltldeilI|§bﬁdd|@|xﬁi@Qhéfrﬁa|19Y§fown from

oréfe e e lifel Bemirar Ty dhataiial o bRing diitepne Sxample. An
e)@rhptaam mweferreddhitknessmatrage &r m&téﬂar(g) bat |sorrrem 12 Angstroms

"(;ﬂ (éghiexﬁmh@g)r%yg\ggknyg ﬁ\?lg ioal:! %loan,g preferred
dem}ht f@r matedigy B8 iex e &Qﬁ\mgs&rmreaehﬁpnawopﬁegeurpms Word
Iml,524d|§|Féthr5&§/ B%ers@s éﬁy' §n£r@rmc%%|ﬁ%9”§w gpﬁsreh%ctory metals,

é’ (20 An trorrs Vg i he gre er ab rises
reliActae Bietebnilifidesn Bf’df%'fr‘é 'P%'l‘?t"f%'ﬁ’al %Oped semiconductive
maefrizistawgh mat polsdrystillies, silodh or Aeonbighiivel daplaper’ received

- R SRLHE Ay bR e o BRI\ b Ve exemplar

20

maferale4, Fof tthurppkiesonf the cioadinaimlg atissussioan vibaklide 24 can be
I e - the "
cHHA ST NS LA 1 o BB g, Eggpigon. o
PUIROEBAPT siheg CANtWIN G 2diss Uskiomx Elpsitimgy bridy, region 26 can be
cohed &ieidoas rFalflngpélTHH%“@340fw&m¢n§lﬂ%tt|'v€UH&geFlb§Qésﬁ'él% received
floati, ng bod re i on E g? 1?onsl dered as having a
thgreagajyst. p(ary paptRT 3bickpess Tapefydar insulative
maﬂeeraezajﬁu lnenea'dkn easedarin pref esmedimpiakeasstisange from 500
Arfod%rtrérﬂﬂl:% '0\'5% géﬂgﬁg ial 22 beneath base 34 in but

'enentatio rom 500
Referring to Fig. 5, insulative material 36 is formed over the sidewalls

of word lines/gates 24. Such might be comprised of a single material, or
one or more materials for example with each of the depicted regions 36
comprising two or more layers of different insulative materials. Exemplary
preferred materials include silicon dioxide, silicon nitride, silicon oxynitride,
hafnium dioxide, and/or aluminum oxide. An exemplary preferred thickness
range for material 36 is from 50 Angstroms to 150 Angstroms. Such might
be formed by thermal growth or deposition over the sidewalls of the material

of word line 24, as one example. Alternately by way of example only, such



10

15

20

25

30

35

Angstronms to 3,000 Angstrons. Referring to Fig. 5,

insulative material 36 is forned over the sidewalls
wohoosmnesol i nes/ gates 24. Such mi ght be conpri sedTal2@7/014689

single material, or one orsnore materials for exanple

wi th each of the depicted regions 36 30 conprising two

or nore layers of different insulative materials.

Exenplary preferred materials include silicon

di oxi de, silicon nitride, silicon oxynitride, hafnium
mig bk ik foam@CobYaldaRaRiHe Bx REE. aAsubRempieat ymasidess eanisotropic
spad;@,kgﬁfns range for material 36 is from50 Angstrons

150 An ons. Such mght be forned by thernal

gro CORIUEHEs 12V Bh B BP%t RESS: el OVGF ¥RS spaced from word
limat>d4, fdr S2anfplengshdedahdfefrom BREIrRAATNE/dielectric materials 30

a8 5550 20 1P et KHESBU PEOTFRBR 5 o N 038 e tiprium nitride.

pdiypdEian ofp-tyme aosubstggegnt alomsikuess zand sodpbahi Gilicide, with an

' f d
e W R ey a——
to ﬁ@Pe"FﬁQﬁﬁWsr nsul ative/dielectric materials 30 5 and

36. RetsRirRy Ytoorﬁberéeda ”ﬁ'ﬁa%rk'n?é Sltﬂ;c/)%g gﬁ)’ﬁ{?s’gsb 06! Hitned over

niumnitri si|icon
C%”é}r‘n‘fth‘(frnayaﬁfd g@d}fi) W [ine st m MW 3, of %ﬂbﬂ"&r gnly, a preferred
mptefigr ferd rmhsmhggaaodmn@euﬁawb?ysﬁoﬁ&etb@tgg Hdropuhsbses of the
ns 5 Angst.romns rLrin o Fi
oG et ool ARSI TolphEa Bl sPh 1P cotalterda e having
spagad GPpaeaitdgwatdrali edge4. 4By atdpast pmamplaee owhgre ablock 40 is
rdUI & | §gtlvgat%eéér%uéWe | o%ﬂj ?ﬁebl ock 40 includes ' :

phot or esi st oses conti nui ng
di scBedersing rtaslr?ugnglbnmdﬂng klogkbe0chasibrerdheated effective to

mbaul BBpo§9@CQQte‘PQP‘é“dd¥Q§ |4@ %@raﬁ?%@tvﬁ‘@rdatfu}tﬁéﬁtaway from one
Xi mat e wher e cr received relative
2B COY e SOTPUCTNE. | PTREBer AT @AM RIAY tecRige nfpr:doing so
inbluxds AH@akiag ba&ﬁrdﬂ@@t;ﬁﬁlﬂ%fréﬁ@tlmgsl?@lg Eﬁy@c 4@390%5@0 to from -
t.er d I out war u t e
O'I'éi tg ?nro?hgﬁﬁggé %n ﬁ%t%v TP/Er p% Je%{\ﬁﬁ‘épmj?m opposing
lat@@hrﬁdﬂﬁ@ 4Roare gwivey sateraly ladesirdcatdisig noat s ebstadtially equal

topltmat RIte s 1hi dBdd ngf mé}%kla4%8a5umgﬂoq:%t& t%%olrgteraloélﬁent of word

t hree m nut es: exe

"’&Bédivhﬁm mmas.mecwq % B Pr%@wtwﬁyépesmeatlaﬂy coincide

witat &faa| by thst pattera ﬁlbﬁi @W@i@hsWﬂanhéabhyaﬁgumsuléﬁve capping
%gr 'ai%cc;ral t hi ckness B erial 38 outwardly of the
MPET&?

et e adratern

Referring to Figs. 8-10, conductive layer 38 has been etched using
masking block 40 (not shown) as a mask to form a pair of interconnected
gate lines 44, 46 which are common to and extend over line 14 of spaced
islands 20 along and laterally adjacent the opposing sides of word line 24,
with pair of gate lines 44, 46 being received over respective floating body
regions 26 of the respective spaced islands 20. Such provides but one
exemplary preferred method of patterning a conductive layer 38 into a pair
of gate lines which are common to and extend over the line of spaced
islands along and laterally adjacent the opposing sides of the word line. For
purposes of the continuing discussion, pair of gate lines 44, 46 can be

considered as comprising respective ends 48, 50 proximate word line
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l'ine 24 where masking block 40 is patterned initially

to substantially coincide wth that of the pattern
wonesoabioch word |ine 24 and insul ative cappi ngCT/US2007/014689

mat erial 30 thereover are patterned. 25 Referring to

Figs. 8-10, conductive |l ayer 38 has been etched using

maski ng bl ock 40 (not shown) as a mask to forma pair

of interconnected gate lines 44, 46 which are conmon

to and extend over line 14 of spaced islands 20 al on
eran@2| aneoat lexeanlprreimplamengptiennghe ipedteroinavef dayemes resuits
in %ord Wl oR@ 520f tggre‘?n%'lgﬁgltﬂéma‘}@ E%H@Qa?&?%‘fﬁ%lther of gate

respectlve ¥Poatin ions 26 of th

|Inﬁe§pé§t4&e5§péeé@xﬁm%Jﬁd%s .zsmovgmc hlr\opaﬁu geafepiad Uﬂe'eme“tatw"

thsxsaﬁbﬁgmgpfo@f 85 h 8GR hlag}eefa@atéﬁnfﬁ ng &oe@ndret pueextending

Yy Into a pair ate
lonaitsin iyt BRGO W SFSPRECYS o 4§ EDet PRt Srdete]BRg 44, 46, for
e@hdpieata% adhownad] aRegtaralbesppmos:m ;snedesredf itridemendation, the

oot d ormBopBE 7 g8l 1P 3 AP AR e than tne
lengtmbfwmg liress@dcti ve ends 48, 50 proxinate word |ine

g%rpﬂ’\%sa% rglywqbojad'ﬁﬁs% cshdidi \;92]5:0 &&"5"2 IS formed to

exen‘p the patternin ayer
woksk Uhes24,| nnwoa $econs! éﬁﬂdBQt'h%tCCb‘t??ﬁb 5Howgfqrmﬁ%éq> |rya" of gate

lifdd hﬁcﬁtﬁedAchmlﬁ'g‘W%ﬁffé’lferﬂeﬁﬁt drid18e88H8 &hdrflivel Bbntacts are
exanpl e as shown. I'n one preferred inplenentati
asSREIpRct BTt HP BPSRRHILR AV '1%443% B wSrd g in a most

pr'elf%ﬁegg eﬁisfgeﬂghégt 5sb om@att usligtal cgnbayondepasytent | s@ntrolled as
S 0 n 4 r

reggggm byF%%%QI %kl . 'ﬁqbﬁeypﬁ g?-erfbéae%?am%%n%ﬁﬁa%?srmlbeed below.
Cohtmctpd2 endi 54 a‘rermnslypaua. rafmngatieally mre@caned A6t gasbed circles

- méj-q%rt & ahf 16 tQuEIS@VoﬁIGeléké@r\?é Fro fth e WOf, ﬁtﬂé R&eéfblary depicted

|ngto ‘g? rst con ctive
logatipastthiough subsaswandly depsitad diskeatic meaabé'&%ahmﬂm for

cISPif&d Yatinee d?é’\ﬂhf’ég ) 54n' &né Cé)k’@ﬁpté}ypﬁkéfe@fecg@ﬁr@leﬂnlehwtlon first

‘E’lﬁ%gﬁ ég%g%ﬁ?fltg té &e%;agcgz%{ré%?bo&»nd Sf%ord line 24 extending

lohgftnanidiuebegabad| respeciite eridsdd, @l df Ipancolgaite limaes 44, 46, for
nost sreferred enbodi nent so that such can be

e’éaerﬂgea glsyh htrolled as recogni zed by people of
ski | Referrirtee to t Fignd11 or resgapive apaiescefi byeReRd owource/drain

re]g$o:¢§’%t0acé§ atf gﬂﬂhe% \nﬂfrﬁnoﬁr%lc?dnﬁﬂi&m@%&t@riay 18 of islands 20

i-ndi cated with circles .in
lagerenlywauiward 1o iptejeonsererd tRAI 1Rf %g?nﬂ)'lnéﬁy‘(‘jﬂeﬁ’ t dpeordingly,
tyf%‘éity QA tﬂr@%@bls‘aul&s:eﬁueahhye/de@nswégcbrch eirectfasnmed after the

patterneirr1|ga<)|fé cSucS’uve\APayer 38. Regardless, Fig. 11 depicts an exemplary
fabricated capacitorless one transistor DRAM cell 75.

In one aspect, the invention contemplates a capacitorless one
transistor DRAM cell independent of the method of manufacture, and
independent of whether a plurality of such DRAM cells are fabricated,
although fabricating a plurality of such is preferred and would be typical.
Such a DRAM cell comprises a pair of spaced source/drain regions received
within semiconductive material. The above-described regions 60, 62 and
formed within exemplary islands 20 of semiconductive material 18 are but

exemplary constructions. An electrically floating body region is disposed
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clarity in the drawings.) In one exenplary preferred

i npl ementation, first conductive contact 52 is forned
woaomseresoportion of word |ine 24 extending 20 PCT/US2007/014689

| ongi tudi nal |y beyond respettive ends 48, 50 of pair

of gate lines 44., 46, for exanple as shown.

Referring to Fig. 11, respective pairs of spaced

source/drain regions 60, 62 are fornmed within

oG HRER A PHOGIBFHBC80 57 - "t Gatbel segucanduplve materia,

Fuéxtber dblynglay oﬂéxémml@a:ldlyfw&degéﬁfpﬂéﬁbb)éll lg%lcted as not bemg
atte
A BEBIAEE, DE SRRE B LS o D5y PRSI B urcorararn
regho@s(@@p|6§r glsof ehmipe st gl eteqtaiciallgrflestin @ be dyr reegod Sinvdterial.
DRAML\CfﬁJsk ghte Igrkaﬂé\l% f oP?ﬁt frowgn'dnc\,[e?géénﬂ(}ely BRURIeSLI9 the body

cont errp at'es one ‘transistor
regiRfe pRARR N oiher IfeUrEeairDfregions.actTivad, panion 30f word line 24

récefaneadentarofndifigbelisianBl 20 & blLY Me s¥eh GEh st gate. A
ural Ity

d f ab t
P& PRPHY BeFPRAHES ol 8 GR1955P dabe Com aptatrRARPaced from

arut| e cedrf ilatsrafiypautwafd sgfagrd ﬁ@trgaféiramﬁer 88kBRE gates are

S5 Y5, e S BN B B ek ng i ety cutwars o
thex ting alaye|Esmdiridst\nmmtheepauomﬂLMmm/mﬁlﬂrr@noﬂ:B amsy way of

e)@htu @ﬁ%)EnEEQBXd ggﬁééu t'zféqsb a’%%\gc”é%ggﬁlary pair of such

floati region is ispose
sesenUSIIg S/ Olh’BS‘Q"e?dB@t%@natnlde ryeterceddimplemegtaditn, second

gatks hltﬂ JGQ@G%ﬁeﬁgﬁﬁél&Vﬁlt%ﬁdéﬂted t%uﬁheeéng%e\?@yy Yonductive

th I el l d n
IR Gl Y ERRPRERueL MalIPl SEies il PriRndiaacrIPuRtionally over
firdt gate 24 betveadh ;Bﬂubn‘.S/ed:badngafe%guﬂ’n8660Pafr/20fitlsé@on? gates 44,
4(§Wtsﬂ>€gcogrioglfété}eg lllgxé%rcgg\gutreltcrt?q My ! Igggrg%pgré: %)r example
‘ango byl wavt @ t¢?€ﬁf‘09lfy onedivrR Isepacate tdod duativeeafexi ﬂbrmed over -
mfti%%'ofb%latgmatseEQ‘hB' ggt&f 4‘@@16' ' ﬂ? S%Abhml)r?&%'n\é%d Sﬁ.l .conductive

an individ i sl an
‘layer m'gasps ”1@ SEMe %fd'ﬁﬁ;ﬁ%@i ﬁgvr@dhauafumet@nal or materials from

whiohegsrenes! ad sasenddgat partherserResdrdd Ogbté’sndA and 46 do not
of the first gate.

d.l | | t
need 8 HE B ST nelr Tt ibT futh SiRcPIStBEAR W, vel y
coughezhe prefeerdad dy plegeatatiat ca aﬂdp)adwaiersdoﬁé trdritistor DRAM
ce‘zlie%cflfr)\ﬁg@&% Q%%b@?#a‘@@e&rh‘gﬁs&%%n |slsa2rgcgr es/geg{wg:é)rr]mggctlxg material.
Inggativet meéeaﬁ' dx gipseirsd faterady aoeht aseC betdegah dbe Isiand and

conRfcteeghrRGrAdtivee! Rat&dal NBf SNt A1LAA: SeLORDir of spaced
source/drain regions is received within the island semiconductive material.
An electrically floating body region is disposed between the source/drain
regions within the island semiconductive material. A first gate is spaced
apart from and capacitively coupled to the island body region between the
island’s source/drain regions. A pair of conductive second gates is spaced
from and received laterally outward of the first gates, with the second gates
being spaced from and capacitively coupled to the body region laterally
outward of the first gate and between the pair of source/drain regions. Such
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gates 44, 46 are conductively interconnected to one

anot her by conductive 15 material (i.e., a conductive
wortmroiedo1r egi on 70) extendi ng el evational |y orer/us2007/014689

first gate 24 between pair ®f second gates 44, 46.

Pair of second gates 44, 46 m ght be conductively

i nterconnected by anot her manner, for exanple :and by

way of exanple only by a separate conductive | ayer.

formed over initially isolated second gates 44, 46.
mightsuzsh enseampassesucin. comduef | the 2abovaydesaripgd hethods and
sttiigsage or different fromthat of material or ]

materrals from which gates 44, 46 are made. Further

of cbifrsel2 gARIclH A gEempPIaBt aseldtional hémpjempatation and

emesanﬁenpwetrhafh dnd céh%s‘i?io@fd@ﬁ@hbﬁha‘trbfolfffg pnef eL.lkednumerals
enen at a cagﬁﬁﬁéorless on tran

from e ditsh Heastbeg, ARt Bart, ARy & hss N WIZPanyhere appropriate,
w&amuefer@hms belrigaimdlbated with thssslu#ixd Ve" onweth différent numerals.

cel '”sg‘ﬁﬁﬂ l&ﬁ%?et}vaeﬂt%aQ l?:ﬁ'n ear]Eah )?]'}Scéﬁ)ae%igpatﬁpéégtl rabou't and

b@rﬁeaqmces:beczimﬂ ¢gladdai A0r and cmmtastsr eeoiigedductine nmatayial 18 of

s*ﬁoqggnﬁgm Wéﬂ\)’eﬁi}/n@t}jﬁéa aéenam’%’?ld%lc?ﬁ/ter hF.ﬁEhléu 80 is received

atin regi on I Spose

iaéemwe/ag»pai ang @mthmreﬁpﬂcwm iplangifd 20 AuwRadly: P§ dnsulative

mE%d @41 8Da. @iéﬁ?ﬂaﬂﬁbﬁeﬁré@ﬁﬁgnges@p?y Eoﬁ&@&h@éﬁ doped p-type

capacitiv coupled to the is]land body r bet
Of I'i‘é"YHesPade’@s 'P‘Ee?'ii?%?n TR ERE A"ﬁHHt y material 22a has a

tlﬁ«ﬂnﬁt&ﬁlr\’@ gwa:ted gsd:eszouos A&rmaﬁnsfhmhabénreeclel is2dnd 20 and

| at era t . th th
midvaediad fif SRiel pldbivalt b8l A0 Sl [BpBREEIFery dopes
se¢mdutictiveginatergtie8al | A mqte/\mraf@freﬂheuthrmlclgmﬁs range for
: & | In / | L ONnS. ;
ORGATERERcR B B Aot g8 150, Meaees. T Eolhuction o
Figh dry mightheohbeRieisEes OF; Héé”ﬁréf%d%yaﬁd‘y sﬁ’?‘ggwr 8§ yet-to-be

d&V&loptd ﬂgm@&@ an exenpl ary addi tional inplenmentation
and errb? terg te and I?rresr_)?ndl n 0

g to t ‘
Fi g. PePrle 8| dhes gt oIl L BPPIeEiRIg e 806, ‘E%Vemp various
o@aﬁmdinmmollrages bﬁmnmttldg zeshavhgr eredpgsopg| aéred/owl hblding data

w\%lh[l{ﬁléigﬁcoeo%ebgl Eﬂztégd%gg%%qarw E)IEU{@ céllinc Lh |n |nt85rated circuitry

compeisind apxaray qirsafaly BAM @e;lés vy Wawecrfaqaxa}maltmgnly, the below
cid dBengat BxeRISA | Nﬁeﬂaﬁlr@%l%@dmw‘\y Sis the first gate

sem conductive materia i sl ands
VeiiaRRic Vi EIQN WFIVE SRAFBBHJIRKR VoHaREE o dhegprir of second gates,
V[ @ceheethrédhoRf @b&bb)é abguts thied sbareatloitRiNeshi W, is the drain

vél%agagds F%choel{'t Y)Vardla)Q of 'ng’r%lp?t ! Vely where conductive surroundmg
semiconductive material 80 in the Fig. 12 embodiment is utilized, such would
preferably be maintained constant at some suitable exemplary fixed voltage
of -3V to -10V. A preferred, non-limiting, reason for utilizing surround
conductively doped semiconductive-material 80 is to establish and maintain
the same potential of both sides of preferred poly of the transistor so that
charge collects at the walis of the structure by the dielectric capacitance.
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mat eri al 22a. Exenplary preferred material 80 is
conductively doped p-type or n-type polycrystalline
weizbaspaorol Pref erabl y, insulative material 22a Ra¥/U82007/014689
t hi ckness no greater than 290 Angstrons both beneath
island 20 and internediate the |ateral sidewalls of
i sland 20 and conductively doped 15 sem conductive
material 80. A nore preferred such thickness range for
material 22a is from50 Angstronms to 150 Angstrons.
The construction Exerkplary Poeiaging Voltagesr se, be
fabricated by apy exi sti Rg._Or yet-{,0- be devel\%Jed Vs
met hods. Peopl e 'of skill 18 the art wll appreciate
Weitel devel op3¥ata ol@Y 20 -8p2Yat i onHiglol t aged -$¥f0V -  Float/OV

HcWEli L, readi@.1g ¢f reshowg, andfggy hol di 'F!Bo&l@mat Float/OV
I'n the above- depl cted exenplary DRAM cel |

' RfPfl‘ﬁ! egrated cirke@Viry cof®Ysing QPYrray & 1§’Lﬁgﬁ‘VDRAMOV/OV

Réuwk/hse By way ef -eoanpl e2osNy, theidpel ow chagv/ov Float/OV

pi.cts exe er at| vol t ages,, wher the
H‘?'F’réf‘t at e r{;&? onduct F'\'/%hspacei:é té‘?io Float/oV
vol tages for t f on th ;
t hr %%%mglvgl tg%crprﬂ@[leg ?ﬁé S%car?s%é@@% fm' tﬂg Vgoeratlon of
capasittriEss onel trageisteiuiRAM bellaereodi S@k@ﬁﬁ;ﬂ cbywgy of example,

' I S g m ti i a
Ingodi: [Pt Kb, BpReLLTY LEST FRAICHS MR fPublication

I d
Nog.e2 @090/ 76’é‘0nanﬁt%9%/@°@§#§14aﬂ‘iu%tet?dné‘%@??@l&l‘ter'ess Double-
GeMRAW ddtsedeVobeagen Fir H&A t[@enélQ)/Ap‘blwaefcﬁfsf’ e€EDM, IEEE

o el A ogeocs e sbirc o vt nr B, 1 T-DRAW
Teﬁstrﬁimd)gyshuamg rmam-mducetmet)e;anel.qw{&g&l(ﬂlmf) Ehtrhent For Low-
g?i\n%f e:c? E&ﬁbt\édg%?tl\hSP'erﬂnsiéé@rTr%%sta%Bnﬁ on Electron

arge co e structure
Deh/leleect\mlc 5(3ad‘é@4 tafaril 2008008, BYBEP7. The didclosures of U.S.

PﬁgF/tU!ﬁ%QO7é 9'114163396 %, B¥em BRI B, 6H6 I ngnbfobt@@@%\é are herein
Vi) Vi te'-3V'to -10V -2.5V High 1.8V OV
mFPB?ﬂf/a@vi wetfet%ﬂ%a 3V to -10 V OV High Fl oat/Fl oat
Float/OvV 5 Read 2.5V 2.5V 0.5V 0.1 V/0:1 V Ov/ OV
Re-Wite -3V to -10V -2.5V High 1.8V OV Float/Ov Hold
Data -3V to -10V OV Hi gh Fl oat/Fl oat Fl oat/ OV
Exenpl ary techni ques and construction for . the
operation of capacitorless one transistor DRAM cel | s
are disclosed, by way of exanple,



10

15

20

25

30

10 in U.S. Patent No. 6,969,662; U S. Patent

Application Publication Nos. 2005/0017240 and
waQB/aee8224; Kuo et al., "A Capacitorless Dorbrars2007/014689

Gate DRAM Gate Cell Design 1eor Hi gh Density

Applications", IEDM |EEE 2002, pp. 843-846 and

Yoshida et al., "A Capacitorless 1 T-DRAM Technol ogy

Usi ng Gat e-Induced Drain-Leakage (G DL) Current For

Low 15 Power And Hi gh- Speed Enbedded Menory", |EEE

Transactions on Electron DELAIMS Vol. 53, No. 4,

ie-Ppp. 692-697. The disclosures of U S

wigt fgrﬁ@n%%ﬁ 'S5 714, 786; 6, 005, 273; 6, 090, 693; and

7,005,710 are herein incorporated by reference. WO

20087 01089CFRATILETIETY POEAEBDS iStor @I_F%&MS?‘&'W\%‘RT“%'S'“Q'

cl ai geshit Bf dpaded BBACELQAITHRS Fe@idR st FetSVSA QitkR M miconductive

conprising: 5 a pair of spaced source/drain

mraéﬁl dhs received within semconductive naterial; an

el echhléiab’tr)ca"llyOﬂbaﬁggbmﬂ/y r@@ilo@ndtilpbﬁéﬁaﬁiehﬁimemetsh@rce/drain
rSOUL Ce/iﬂ)m | |consdly\étt il tt & em conducti ve

AL &F i'a Fl bace 3p5 't from and

capasi tifrate@qtecsppbed apaltthf&om)@nd taperegivaty uped to the body
rddi6n SRS BoliRt/BRSIn ARfoRsPaRG Of OPPOSI Ng

conductlv\efgy I nt erconnecte second gates spaced from
and PeRail\@fdopapaing P?“QHFW\?U U‘ftefwffﬁ?‘?r@? @%\‘F‘éﬂdtg?ées spaced

froff ARE @RlePred atedally RARRG ré rd?mh%nﬁréiadﬁt@ ttlhe*!@é»ﬁ:ond gates being

d to the bod on | a I t war t he
Siaved From aridGaparliely CAUPISH Fo She R, Eegion aterally outward of

thecfliistgate 5N @ bethrecDRAK =il Iof@sfowbatdmln whgiogisn t he
pair of second gates is conductively interconnected
by conductive material extending elevationally over
t he &irst Thet PRdMueel afhelapai # wherseibothe gairesf sgcond gates is

cdh@udIRANY Cighé rcFn ndcté @ by \M?D%H@c@wtehﬁwaftbh%i SAERdIng elevationally
ed fromthe second ng_f;g | east two

°Y?1'pmea%‘f§}egqfﬁt%?'i"‘é?%’.' the Pgl ‘ﬂ/lgc?é?ﬁ of claimi

wherein the floating body reglon has a base, an

' nsu{;at ' V%hleaﬁAplﬁlcgg Bie%?% ﬁ\ecknes rgﬁi bgefilgg(s)%atet (€ separated

i nsulative layer havin
franytte 8ag0NE g?t@@cbyAﬁgmaedrfwo msutpidveoratecials. of
claim1l wherein:

4. The DRAM cell of claim 1 wherein the floating body region has
a base, an insulative layer being received against the base, the insulative

fayer having a thickness of from 500 Angstroms to 3,000 Angstroms.

5. The DRAM cell of claim 1 wherein:

the floating body region has a base, an insulative layer being received
against the base; and

conductively doped semiconductive material received against the

insulative layer beneath the base.

6. The DRAM cell of claim 5 wherein the insulative layer has a
thickness no greater than 200 Angstroms intermediate the base and the
conductively doped semiconductive material.
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the floating body region has a base, an insulative

| ayer being received 25 against the base; and
woaomatdovel y doped sem conductive material reeerwsen7/ 014689

agai nst the insulative |ayler beneath the base. 6. The

DRAM cell of claimb5 wherein the insulative | ayer has

a thickness no greater than 200 Angstrons

internedi ate the base and the 30 conductively doped

sem conductive material. WO 2008/ 010891

PCT/ US200A ¢Hpid@toridsls grieAraapistont DRAMCalhecomprising:

trangis i, Mrﬁs} érng{fgmglaﬂcﬁgf seﬁ‘uéb’ﬁéﬁéﬁ\'}@ materlal

conprising sem conduct| vé materia
[ nsulrﬁulquévﬁrm%tlelrﬁl regebiafelpteraibr abpypt QBGLﬁe%ﬁ@th the island and

chaaeshl éaﬁ.doﬂ&mw@nma@@naast kHW |§§HBCOHdUCt ive
materi al _of the island @égalr of space

sour BeP8Iai% FREFBAs SPHER/IER WiTeRIoN h"é"’eleéY%%dW'thm the island
s&alaMubinid vwatgdaBri al ; an el ect r| cally floating body

regi on di.s et wee sour ce/ drai

199 20 &l SRRSSE, ASLUSSh AP SOUT CRARER b EH e sourcerarain
raybasw%edhaparand semiandduatreeimategia; coupl ed to the

i sl agdflrsjc%#ggdgpé J}'Ftr arttg'ec ggcﬁﬂge OH&GS(@W?& Bhe island

regio con t|ve S tes spaced
bWbﬁegm b%@@%dh? a$|§|nﬁll $%r%@ﬁmﬂdegf°'ﬁn@ﬁ¢ rst

gat eg gdie o?wui.&weege%ha@gb @cggaéé@maﬁobnd received laterally
apaC|t|veI¥ couFIed to.the
fthep

region |latera
OBHAIEY Plofintnd Fl 1 GrteyatBea g coel IR (6 1R4; SPBped from  and
c@@éﬁlﬁeé@r abMpreeigtd)ﬂﬁe bibﬂy&egTdme lateirAl eeitivaed ofl taenfirét gate and

N L L L

outwardly of the |nsul atlve material. 9. The DRAM cel l

of cpaim &h\éh%mwtbsnl E‘;$%FH||'11V97 n@ér@nrp'r%'m@aéoﬁductlvely doped
t hi ckness no greater %“t rons beneat h
I

swv%ﬁﬂ#uomfelo“afm@'mwsm '%Pr i IR B R e.q%fméh the island

olfrealdd b¥ ehémhSlilativehdatériall hi ckness no greater than
200 Angstrons internediate |ateral sidewalls of the
i sland and the conductively doped sem conductive
mat ePi al . The. DRAMDRAMOoE ¢llaing 8 wihgireingthethénsulativhenaterial has a

tanE’l&%’é@st h¥&raBtér irln D8p %gét%&l‘&nﬁén%m tHeeRliShd!t han
Angstronms beneath the 1sland

10. The DRAM cell of claim 8 wherein the insulative material has a
thickness no greater than 200 Angstroms intermediate lateral sidewalls of
the island and the conductively doped semiconductive material.

11.  The DRAM cell of claim 8 wherein the insulative material has a
thickness no greater than 200 Angstroms beneath the island and
intermediate lateral sidewalls of the island and the conductively doped

semiconductive material.

12. The DRAM cell of claim 8 wherein the insulative material has a
thickness from 50 Angstroms to 150 Angstroms beneath the island.
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25 internediate |ateral sidewalls of the island and

the conductively doped sem conductive material. 12.
wohersDi¥vi cel | of claim8 wherein the insul ati PeT/US2007/014689

material has a thickness fmom 50 Angstrons to 150

Angstrons beneath the island. WO 2008/ 010891

PCT/ US2007/ 014689 12 13. The DRAM cell of claim8

wherein the insulative material has a thickness from

50 Angstrons to 150 Angstrons internediate | ateral

si devnal | s Thle DRAMsdeindf ' chaich t8herheoatuttie vedylativpaedaterial has a

condpctiv r '

thécq}rperslsy Hoh an%g%yéét?grgas at(?i tméﬁgsﬁg%ggsdcr&r]n ﬂbgé%e?late lateral
siDBRM | ised tne soand iagidnthe achduetivélyspered sestignddugtive material.

sem conductive material received within a substrate

and individual capacitorless one transistor

cel | $4pei HfeLERQd &rcUiy aEPFO NG n@N vRUEXI °Bf°'=%ﬂ?é"t°”ess one
traRaisesr DRAMASs 114, wrhpesitigiual cell's conprising: 10 a

D 2ol o Gl e S S b e gl Bosyea within 2

swhsetehatre; aald v f | oati ng body regi on di sposed between the
Sourﬁ‘ﬁ‘!l?%@l{@ﬂ%f@é@?éﬂ&é hé)r'?etn n§%qbpo[59(%§\pl s bemg received

mat er Fespective is r st
redatipe |fseddkyﬂdlaa|v@frtﬂ16| shacefigands. doemedividialme 'S Comprlsmg

- extends gverpdine bt NesOhrceP@Eh | P65 bGLwBARd hewithin  the
respectlve palrs of source/drain regigns, the word

| i nesgm'wsw\@%sna'Wéh@dﬁapeeﬁ}ssdﬁa.n@m y coupl ed

to the resaeCéleuaudm@y m@@un@@swayt hegi@spariposed between the
i sl ands between the res e&B EE airs of spurce/drain

regi BhYres AR rfgb%n? ngsedBW(?u Lﬁc\%qey matdrial of the
I nt erespuwoteeisiamd,ond gat es spaced fromthe first

gate and reﬁ?étvggtel Qgﬂxpgﬂeslé/ndg%qté(‘a@g%fflmgh@hiﬁﬁ §§ common to and

gate, the secon gates e,cg ) )
capaektangs pvebdpedine of srreaccisiends ketheep thyiresrective pairs

| at eppldaregidialf rebidde fHesprsi Mﬁefbéﬂg spates aﬁéirt from and
between the respective pairs of source/drain region

of tﬁ%pé?‘s""ﬁ’é%é&‘ip!)%d |t9It§ﬁdsesR9rﬁ§"’|§aPP§Vo‘fe%?)'b%§f *@e respective

I nt ers:@mse@be\desaqnedrmiaeﬁwecmm loslswraemadveégmas and
line which i.s.co ced

ond' i o't e PRG OE BhesaRarey ARt BREFFonSaPH geond gates

al ongpabed from the first gate and received laterally outward of the first
gate, the second gates being spaced from and capacitively coupled to
the respective body regions laterally outward of the respective first
gates and between the respective pairs of source/drain regions of the
respective islands, the pairs of opposing interconnected second gates
comprising a conductive line which is common to the line of spaced
islands and is received elevationally and laterally over and along the
word line.

15. The integrated circuitry of claim 14 comprising a first
conductive contact connected to the word line and a different second
conductive contact connected to the conductive line.
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word line. 15. The integrated circuitry of claim14

conprising a first 30 conductive contact connected to
woOherswaosdi | i ne and a different second conduct PCE/US2007/014689

contact connected to the casductive line. WO

2008/ 010891 PCT/ US2007/ 014689 13 16. The integrated

circuitry of claim14 wherein the word line is |onger

in length than the conductive line. 17. The integrated

circuitry of claim14 wherein the conductive line has

an engl, anihthmtagratedi schitsy aof ermnpriekiwtretrein hbe word line is

conductive.line end S rd line end and said
'088ﬁ8d?;"?%th| fhgd edcﬂ'aau teel\l'%é'\plgongl tudinally co-

| ocated. 18. The integrated circuitry of .claim 17
wher ¢ n t?ﬁe%ﬁé’g#dt@& élﬁcwtr?ncgﬁ‘&ldlﬁ hgngh8rdiRathet 86nductive line

conductive [ine. .. The infegrated circuitry of claim
e aatRAGIANG e WS i Bagner And BEoY BEIEg condlotve line end,

sdi@ngbidiiheadhy Mi waidl cohdulkeiveanieinidvaot betngnshgiZldinally co-
The integrated circuitry of claim19 wherein the word

lopaiRd. s | onger in- length than the conductive |ine.
21. The integrated circuitry of claim 14 conprising

i nsul ati V?henmtgé Fed %%hYt?? éiatc%?rl 147 3Ppeidfe word line is

beneath the res tive 1s|lands an 15 contacting
lopger dohefath v@mﬁt%ppaduetha H@e& espective islands; and
conductively doped sem conductive material recei ved

Iater [y bou d .beneajh t d out
the' 18su! IPRSeafPra oY 4 Gairh, EoMBIREf e e ena is
re@:‘m%cﬂlmgﬂud\/mnglcruthdm‘fshhlead:mrvcéucm neandas a

thi ckness no greater than 200 Angstrons beneath the
20 respective islands and internedi ate | ateral

si dedBli | sToE infeoratgse@nowtry | o £Rie aky wiperein the word line is

loﬁ@%uﬁ%?«{g{mm%&eﬁugeﬂdaqme\/e material . 23. A
hod of "formng a |ine of capacitorless one

tranS|stor DRAM cel | s, conprising: formng a line of _
spaced. i srrandsinduégeéﬂﬁcahmmw@frmi@m alt4r gioarpneingo insulative

m%%eﬁat?’vgé%{v@deiatfe%]m ngocﬁ.lt"‘%rn@ |b'e'?l% Tﬁ%n'résﬁgm isPands and

ext en ace ds he word

contastipgi spMiaanmiEtivgematerial ef:fl?fr E%FP?CW%&'?H@%%B?

conductively doped semiconductive material received laterally about
and beneath the island outwardly of the insulative material.

22. The integrated circuitry of claim 21 wherein the insulative
material has a thickness no greater than 200 Angstroms beneath the
respective islands and intermediate lateral sidewalls of the respective

islands and the conductively doped semiconductive material.

23. A method of forming a line of capécitorless one transistor
DRAM cells, comprising:

forming a line of spaced islands of semiconductive material relative to
a substrate;

forming a word line which is common to and extends over the line of
spaced islands, the word line being formed over an electrically floating body
region of the respective spaced islands;

forming a conductive layer over and spaced from the word line;
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region of the respective spaced islands; formng a

conductive | ayer over and spaced fromthe word |ine;
woRV@BMAE&ID10891 PCT/ US2007/ 014689 14 patter ni RGTUS2007/014689

conductive layer into a paim of gate lines which are

conmon to and extend over the |ine of spaced islands

along and laterally adjacent opposing sides of the

word line, the pair of gates lines being received

over respective floating body regions of the
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semPdONGliRe maRéAst 4 tﬁ@eré’w@btwdleisﬂiﬁhsﬂ SWQOpdlrs of spaced
conductlve contact . to the Féj} {3 g ¢ Je ne a? r of aate
soutRe/AERINoEPPNE BEiRDTaspble afarafop ‘?’?h PsM% 9
link®. have an end and the patterning forns a respectlve
end of the pair of gate lines that is proximte the

word |ine end, the pattermu%(g resulting in the word
| i n@4. end heotmewiasy of gHgin (=P naheteipothe sauEeeiiralp regions are

foﬁﬁé@%&teqf Vﬁal‘ﬁt%cﬁq 4ine ends. 20 27. The nethod of

clarm 2 erein the patterning conprises: forning a
sklng bl ock over the conductive |ayer and the word
lines. thﬁ‘\émﬁkfmg:l klf ocirh a8 rrg:repeis'ertg dppobi@ first conductive

cngaLﬁetrwgtr}engres Hd & rndfgggc ?}o‘ ngaé{ﬂé]Q:OWtQEi‘ho the pair of gate

sK |ng bl 0 to nove
linepposing | ateral edges laterally outward further away
fromone 25 another over the conductive |ayer; and
after the heatlng tive
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end not being Iongltudmaily co-located with elther of said gate line ends.

27. The method of claim 23 wherein the patterning comprises:

forming a masking block over the conductive layer and the word line,
the masking block having spaced opposing lateral edges;

after forming the masking block, heating the masking block effective
to move the opposing lateral edges laterally outward further away from one
another over the conductive layer; and

after the heating, etching the conductive layer using the masking
block as a mask to form said pair of gate lines.

28. The method of claim 27 wherein the word line is formed to have
an end and the patterning forms a respective end of the pair of gate lines
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with either of said gate |imse ends. 29. The nethod of

claim 23 conprising: providing insulative materi al

| aterally about and beneath the 5 respective islands

and contacting sem conductive material of the

respective islands; and providing conductively doped
tha?%’npcr@Rﬂﬂéié Yt@e WS iiae drad, ehhd byttak’mlng resmudtibgrioathie word line
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of " sgacedyshanMlsatls OB S GbkiorkmgRt er al rel ati ve

asubstrate ormng a word |ine which gmgﬁ th th
to previding:ndrswadivet h'é‘alt‘P'H%' ofateé‘b'é)be(fbfcg'ftanﬁg ea ©

re ch ivie E‘. GaEs Hhd ebRBSEtRMEEeRTIcOheattiVe ahbierfdloat thegrespective
region of the respective spaced islands and
lS'%‘@ﬂ'ﬁ)r?%‘i’ ng an end; forming a conductive |ayer over and
Spaﬁ?@vlﬁiriﬁnddﬁﬁlummw idoped pattieondugtiveianstaririciaterally about

a"ﬁn%3 tBng o'\?E?nCE t‘?é"t‘fvlgﬁ&el9 ft&%z'cgg hfan stegi%g]ggnatng

|aterally adjacent opposing sides of the word I|ine,

thepair Of gat&s b esmiied N RRer e€etypdcity@éss one transistor
respectlve | oati ng body regions of the respective

D%Mc@@l“u@@ﬁ%'“ﬁ he patterning formng respective
endsofthirdd8 1Rf bf @pagatiesldmes of seoxcontactine metatial relative to
|ine end,” the patterning resulting in the word |ine

a %-i&séﬁ%ﬁemg | ongi tudi nal |y beyond the respective ends of
t he fppingt ware |lrienedtich dn by ke ad extrids geer the line of

spggh{d?gﬁadhossf%g%gfyrhﬁ%/gé?\'gnforrﬁgéd)%'e\‘\"atm&fédtheally floating body

iVE A he respective islands, the
regminr of e semivectivessnpeed dsland srad GREMFRY 728 ed
| at QBa'lnk g QW IR LtRle TR rididr Hid gpheedl fromstheSivordhime;

30 ARG s FPRGUEGEKaYSEr MRS CORACS! (/o) Jjgs which are
cotflohhid \é%de&témi ovtéirethréaskengf bbackdhisamds sqjaoedand laterally
adjg OStI % plo%tlr?gr; asndesg%§ the word line, the pair of gates lines being
received over respectwe floating body regions of the respective spaced
islands, the patterning forming respective ends of the pair of gate lines
proximate the word line end, the patterning resulting in the word line
extending longitudinally beyond the respective ends of the pair of gate lines;
and

forming respective pairs of spaced source/drain regions within the
semiconductive material of the respective islands, the pairs of spaced
source/drain regions being received lateraily outward of the pair of gate

lines.

31. The method of claim 30 wherein the patterning comprises:

forming a masking block over the conductive layer and the word line,
the masking block having spaced opposing lateral edges;

after forming the masking block, heating the masking block effective
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further away from one anotiéer over the conductive

| ayer; and after the heating, etching the conductive

| ayer using the masking block as a nask to form said

pair of gate lines. 5 32. The method of claim 30

conprising formng a first conductive contact to the
to Wv@ tHd @ ppidify s&eead eagaduatenlycoatveatd furthée apay from one

gate line methgd of claim 32 conprising
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lindgneath the island outwardly of the insulative
material. 35. A nethod of formng a |line of
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respeative psfamidhetpir 969 teileSnei ng formed over an

electrically floating body region of the respective
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35. A method of forming a line of capacitorless one transistor
DRAM cells, comprising:

forming a line of spaced islands of semiconductive material relative to
a substrate;

forming a word line which is common to and extends over the line of
spaced islands, the word line being formed over an electrically floating body
region of the respective spaced islands;

forming a conductive layer over and spaced from the word line;

forming a masking block over the conductive layer and the word line,
the masking block having spaced opposing lateral edges;

after forming the masking block, heating the masking block effective
to move the opposing lateral edges laterally outward further away from one
another over the conductive layer;

after the heating, etching the conductive layer using the masking

block as a mask to form a pair of interconnected gate lines which are
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along and laterally adjacent opposing sides of the

word line, the pair of gates lines being received

over respective floating body regi ons of the

respective spaced islands; and 5 form ng respective

pairs of spaced source/ drai n regions within the

‘Fnoﬂ?lécﬁd ‘éﬁam el t/hgaf lihBeof %%@%@th&ah&é aflgag ghe laterally
alrs of spaced . source/drain regi ons being receive

CF%?%‘P"aIOHPQiJ'i‘Q\/a?‘&'eSf h&'S H‘f%rrdci'ﬁr?ecﬁ?d gl fe&at%%tlénes being
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_the masking block 10 to conprise photoresist. 37. The
Isiand$oA@N8F ¢l ai m 35 wherein the source/drain regi ons

are foimﬂmgdrafae@mvsalpalqsamfesmq@d SBUrcefdraipt regiops within the
segg%to?dy%§v‘éo'm£fe§l gfﬁ Of/g r}% gef:h(/ét iS9RAYCHINEE pairs of spaced

to t he wor second conductive
squpekrain cegmqoalenn@)fregaw@d leralheoutwagd ofjtherintgsgonnected

pagf of lakdniF@sconpri sing formng the first conductive
cont gct to sone portion of the word |ine extending

| ongi tudi nally beyond the respective ends of the pair
of gase | Thesmethod of claim 35 comprising forming the masking block

to comprise photoresist.

37. The method of claim 35 wherein the source/drain regions are
formed after said patterning. '

38. The method of claim- 35 comprising forming a first conductive
contact to the word line and a second conductive contact to the pair of gate

lines.

39. The method of claim 38 comprising forming the first conductive
contact to some portion of the word line extending longitudinally beyond the
respective ends of the pair of gate lines.



