WD 2008/ 010891PCT/ US2007/ 014689 1 DESCRI PTI ON CAPACI TORLESS ONE
TRANSI STOR DRAM CELL, | NTEGRATED Cl RCU TRY COVPRI SI NG AN ARRAY
OF CAPACI WBLESH143E TRANSI STOR DRAM CELLS, 5AND METHODS:1FSORIIIS
LI NES OF CAPACI TORLESS ONE TRANSI STOR1DRAM CELLS TECHNI CAL FI ELD
10This invention relates to capacitorless one transi stor DRAM cel | s,
to integrated circuitry conprising an array of capacitorless one
transistor DRAM cells, and to nethods of formng |lines of -
capacitorl ess one transi stor DRAM ceI | s. .15 BACKGROUND ART

Sem conduct or nmenpries, such as dyn access rrermry (DRAI\/B)

are widely u

(v el A
st orage cap g ggﬁs
to and from e storage capacr r adi nd

oper ati ons. Data charges on the storage capacr tor are periodically

refreshed during a refresh operation. Capacitorl ess one

transi stor DRAM cel | s have al so been devel oped. One type of such cell

utilizes aTECHNIGAFIEIAY effect of a sem conductor-on- 25 insul ator

transigtor, for 0se -

Such rr@tm)r ceI-|-]":1§air;[;9’%3 ﬁg%ﬁp%léféesa?opgﬁ actltj?ﬁe%i%rﬂneet if&“c?ts"a" ?‘%?‘P‘& cells, to

depl et ed s'PF@QfGFPd)nC'WwWatC@rmnfr%lngl sthorr(ay afr gapasttoriessr opd trmansistor

bul k substpriag @elIsr bAk) toh@Aetied S of #8FHARlg méya,f'c%p%'cﬁeﬂésghcﬂ%bgrgﬁetstor
y

to the bo arated therefromby a gate dielectric
regi on ofdl%’(ﬁg‘?‘éjfzﬁﬁgt stor 30 is electrically floating in view of

i nsul ation or a non-conductive regi on di sposed beneath the body

regi ong Theagka piAer menory cell is determned by the
concentration o thin the body region of the

seni conduct or - ORMIEANGMCEPT (HaRsrigsosuch as dynamic\yandor ecdgnsentdmary
was not i vaDaaMe) adﬁl;f 8kl ubee iabeamputlaniydtbRié for storing data. A DRAM

cell typically includes an access field effect transistor (FET) and a storage

capacitor. The access FET allows the transfer of data charges to and from
20 the storage capacitor during reading and writing operations. Data charges
on the storage capacitor are periodically refreshed during a refresh
operation.
Capacitoriess one tran.sistor DRAM cells have also been developed.
One type of such cell utilizes a floating body effect of a semiconductor-on-
25 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
30 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
35  issues, it is in no way so limited. The invention is only limited by the
accompanying claims as literally worded, without interpretative or other



35issues, it isin no way so limted. The invention is only limted
by the acconpanying clainms as literally worded, w thout
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reference to the specification, and ir accordance with the doctrine
of equival ents. BRI EF DESCRI PTI ON OF THE DRAW NGS 5Preferred

enbodi nents of the invention are described below with reference to
the foll ow ng acconpanyi ng draw ngs. Fig. 1 is a diagranmatic
top plan view of a sem conductor. substrate in process in accordance
with an ashaingfefereneetefig gpecification, and in geccordpyeg with §ha degtiine of
section vi gyuiakanst hrough line 2-2 in Fig. 1. 10Fig. 3 is a view of
the Fig. 1 substrate at a processing step subsequent to that shown by

Fig. 1. Fig. 4 is a diagrammatic section view taken through |ine
4-4 in Fi gBREEF BEGC I i g. 4 substrate at a

processj ng st epPﬁgé}zﬁﬁ%}tﬁ?&ac{iﬁgntrs@tthesﬂgg\%oh%rg b8scribed %éﬁ%itrﬁreif etﬁ?]e to the

vi ew of the Fig. rate at a processing step subsequent to at
shown by Fio§owigg accompanying ¢jawindss a vi ew of the Fig. 6 substrate at

a processing st ep. SURSE@iditanh @ atidxbpshiawviéw & @ seficonductor substrate in
process in accordance with an aspect of the invention.
Fig. 2 is 2 diagrammatic section view taken through line 2-2 in Fig. 1.
10 Fig. 3 is a view of the Fig. 1 substrate at a processing step
éubsequent to that shown by Fig. 1.
Fig. 4 is a diagrammatic section view taken through line 4-4 in Fig. 3.
Fig. 5 is a view of the Fig. 4 substrate at a processing step
subsequent to that shown by Fig. 4.
15 Fig. 6 is a view of the Fig. 5 substrate at a processing step
subsequent to that shown by Fig. 5.
Fig. 7 is a view of the Fig. 6 substrate at a processing step
subsequent to that shown by Fig. 6.
Fig. 8 is a view of the Fig. 7 substrate at a processing step
20 subsequent to 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
25 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
30 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 capaé:itorless one transistor DRAM cells,
independent of the method of manufacture.



Fig. 8is aviewof the Fig. 7 substrate at a processing step 20
subsequent to that shown by Fig. 7. Fig. 9 is a diagrammtic

per spect i weovo®wigd1t he Fig. 8 substrate. Fi g. ROr/us2060/014689
di agrammatic 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 25 subsequent to
that shown by Fig. 8. Fig. 12 is a diagrammtic secti onal

view of an alternate enbodi nent substrate to that of Fig. 11.
DETAI LED DESCRI BRIENING: (9 HESPRAFERAED BVBERFIRIRT & reionatly @ semispaructor

proceeds i aubsixhte) il thidliexedpd eneratiptiand seedreheenugedall 10e 9f the context
Sro0t ot ot B Sl G S CondiBRR iplheatf o PigPapugtive
circuitry %h@ﬁra‘@i“ng defiaed dp mfea@apam@mstmlmeommmngtmmmctwe

cells, g ndﬁ%@ﬂﬁﬂhn@l“udﬁﬁ? H[ﬁtmqlrﬁftemﬂuiaﬁﬁ@ Héﬁucomctwe materlals such as
2008/ 010891PCT/ US20 87/ 014689 Referring to FIlgs. 1 and 2,
subst r at e* 2 ( BPRFEHHSHVE é"&#?&dﬁ&f]@f oRIO8EH ST rigt é)ss?'é‘hi"ﬁ&l ESF’é’d‘S'"Q ther

géneral | y midtériaksf erereoa)nandr aémlﬂldbndumtbbenm@mep(tayfs‘rst(rm&ed%tlblﬁ_@nb; in
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materi g s §M@étr@@sad§@éﬁnwd.%hbves%fs%té alig Bsrnm?lis@%eaqsaéésubstrate 12,
assenbl i es risin o[tkh mat erial s thﬁB?on) and sem conducti ve

co
mterial | Xef§EI? h%‘l’ afMP BYsaling UligPN-e s HONPYEsi HiPStaer 10 might
mat eri al s)corﬁhelseannthsubsbstxaé' wied hies ebistiny os yppto-hiendewtibpet uaad for

i ncl udi ng, euthp @EoHpWsteeéisE%:c&#@uéﬁ%mo%on%a%tioY% gtns-.tHQSt rates

descri bed above. Sub rses a se su rate 12, for
exanpl e bul k moRBEFYEEAIP; 'ﬁef°§ﬁnlepc¥9n°°ﬂ(9\ﬂ)§\¢e?xe'§9lﬁvr'&'ﬁ@ 16, APk spaced

conprite astimby 20uifsédraicondueatBanarriatisg Lmesyaa e He Qﬁt’d@hoé)@@emg

Subst rat o So ey Rk HBeh ARASUShRSPy. sl Bndid S, Slifsr anppe
15 i sl andslires @reﬁnmw@u@qnw@mateei i dn Exemplaos ptaferiss! semisboductive

as being Qﬁ%@éﬁélahéws%bﬁbg témneaémcahtmuetaaﬁ;%ﬁéfegbnbé&gﬁef %3N S ry
| i.nes, are o urse conte ated. An exe

or ot her ed
preferredsgé% BN Hte Wé’rs?ré‘lte 1'§at"sr‘%nﬁgcry%¥ ¥y nf grgﬁmﬂﬂﬁ ORiyr an
exanpl2® f adsreroptaeyd roéanhex efrfbraninpgbde ickairisdands @ois Isylesdistatce or yet-to-be

material IfeydRpd@Yir@hch* P! &iNk¥eh@ues of forming insulative material 22
lateraily about islands 20. An exemplary preferred materia! includes one or

a combination of silicon dioxide and/or silicon nitride. Insulative material 22
elevationally beneath islands 20 can be fabricated, for example, by ion

25 implanting oxygen atoms into bulk substrate material 12 to a peak implant
depth immediately beneath islands 20, and forming silicon dioxide
therefrom. 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,

30 for example monocrystalline and/or polycrystaliine 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.

35 Regardless, in one exemplary implementation insuviative material 22 can be



20 exenpl ary manner of form ng depicted islands 20 is by existing or
yet -t o-be devel oped trench and refill techniques of form ng

i nsul ati vewoabmyoiiege1 22 | ateral |y about islands 20. An exeErmps2a07014689
preferred material includes one or a eonbination of silicon dioxide
and/or silicon nitride. Insulative material elevationally beneath

i slands 20 can be fabricated, for exanple, by ion 25 inplanting

oxygen atons into bulk substrate material 12 to a peak inplant depth

i mredi ately beneath islands 20,. and form ng silicon dioxide
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conpr i Ses BAKIEACs, CORRirAN: o Bha ] [RGHE akolBliRh" Fid o ARG,  For

nmetal silicides, or conductive sem C er al
such as pOWRPFAY acPfI ithe senfrgng Af’?q%ﬂﬂf‘at flpatingpbadyi gegl@@er?ﬁeean be

over wordcbhBRis?dd ad hlaviid acm&eﬁr iveigh arﬁwulafwélrha@rhwhzozsedfg Pet&iged

exenpl ary t als For poses, 9 |nU|n di scussi.on

word |i neﬂgg e::%a?{)e condl de¥ e'BP Elryc r’fﬁ?elré?(%g %?1%13 3%'?91‘3 trﬁé instlative
exenpPar y mAatgriag2defiansash. bree Jpuriposlest oina hienplemsentating is from 500
di scussi omnglshRmd &g3txmb/Ahggtrgnm26 can be considered as having a

base 34, with i s_rul atl rJaI 2 being .received thereagaij nst.

exenpl ary pref g{]er EH”TQn ‘?eoF”E\tg\Eﬂ ég g dopBedavsrithp 9299‘”3“5
beneat h baseved lmedsﬂgtatwem mﬂtm‘remlghicm cenfprizmds 00 2Asyeflle anatdrinl, or
3, 000 AngghEOBE more materizﬂ @bf IiGnd Fwth éachnéygﬁé é,vghsft%he%&gn;fﬁss

is formed over the sidewalls of wor i nes/ gates 2
conpr #3ed CBMRIISINGIME AReRicaldyess Cﬁn‘é“"’é’ﬁ%ﬂ@“ﬁ%ﬂ‘@ materipty @mp@rv
Wi th eachpeéfeirhrl #RREARRINAIISO RN 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
35 of word line 24, as one example. Alternately by way of example only, such



30 conprising two or nore layers of different insulative materials.
Exenpl ary preferred materials include silicon dioxide, silicon

nitride, swbie@miesyni tride, hafnium di oxi de, and/or alpgi/ospeeRoiicte.

An exenplary preferred thickness range for material 36 is from 50
Angstronms to 150 Angstrons. Such might be fornmed by thermal growth or
deposition over the sidewalls of the material 35of word |ine 24, as

one exanple. Alternately by way of exanple only, such WO

2008/ 010891PCT/ US2007/ 014689 5 m ght be fornmed by deposition arid a
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exanpl e spaced therefraom by ins tive/dielectrjc materjals 30 5 and
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maski ng bl BRWSHEMadPHY@E W1 ey R er 21MNIBYAHUAND ecak/br siigidgnd with an
wor d. | i neexdmpBaryV\eief@fre@XaNGH rias@Ntahg e fé\ Riyelrr 8l v @ ftdth §®'Angstroms
maski ng bl pocﬁgél% i n?rl udes photoresist. For purposes of the continuing
di scussi on, nﬁﬁ 5®%k 40 can be considered as havi ng spaced

opposi ng | at er aReéelgieg 40 Hig.l Gase prapkimmt elogker® hlascloeth ifermed over

recei vgd rebadiitird Rye? il GhiEotAYiRe 38. By RelebF bREride E:Jn%[, o referred
maski ng bl ock 40 has "been heated effective t0o nove opposing 1 at gra
edges 42 |'ZELER) {ProMARLREe fUPERA0 dushides ot dtsesigbt hEPT Rposes of the
conduct i vecdmtjrering8disusekanpherskingchiricjued ten; dei nynsidreal wdehaving
heating p | |.n lock 4 C.to fr 0 .
to three ?néé\%{%g%#%%m%qéi%r%{al a_a} Sp?‘e é?r'léasgr@%éffﬁ%‘jnﬁ ,V&hoeprﬁograncé': %@ S
| at eral edeeived gglative e gongustiuellgyveudard a di stance substantially

equal 150 the |aR€fe’#Hngh'tc?‘Fﬁ@.S$. GhaSking! bRlck380 Whadny nehtdd'@frective to
| ateral extent of wor ||ne 24 wher4e r]a%kl Eg bl ock 410 | S patterned
initially P8VELBRRAHPPAIFG & oPRRTH S 2P e B O VA5 ER] T Y aYr oM one
whi ch V\ordam¢ﬂler20¢/eprndoh¢is@tf\a§ ilggerc3Bpi nyn rexteen plalry 3@ chhieneover: dafey so
pat ter ned. ingRIlehEafifly | Satfd Bien BrdlbroCRRIMELANE bR 4g%H{NAS0REAY from
et ched usi ng maski ng bl ock 40 (not shown) as a fmask to forma pair o_?

i nt er conne¥iedOgtee | mppedy 10 ghGhPXBMRIYYCBIRIEH o cakpEneaid copeping

line 2o oflaspatedges 42 are moved laterally outward a distance substantially equal
to the fateral thickness of material 38 cutwardly of the lateral extent of word
line 24 where masking block 40 is patterne'd initially to substantially coincide
with that of the pattern from which word line 24 and insulative capping
material 30 thereover are patterned.

25 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

30 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
istands 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

35 considered as comprising respective ends 48, 50 proximate word line



i sl ands 20 along and laterally adjacent the opposing sides of word
line 24, with pair of gate lines 44, 46 being received over
respect i vewbl20@po1e391 body 30 regions 26 of the respecti vECHps20€14689

i sl ands 20. Such provides but one exesgplary preferred nmethod of
patterning a conductive layer 38 into a pair of gate lines which are
common to and extend over the |ine of spaced islands al ong and

| ateral | y adj acent the opposing sides of the word |ine. For purposes
of the continuing discussion, pair of gate |lines 44, 46 can be 35
consi der edras32orprong eenmudppt implemaniatien, tm Patisming: o RYLA 38 freuits

WO 2008/ 0%Q&%&P@T/nusgﬁmé@Hﬁ&@enﬁg%ﬂg&ad.dﬂwae [CRI=:0] wmh either of gate
i mpl enentation, the patternin [?c r 38 results
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i npl enent ﬁ;&aitfmmr@%ﬁﬁét&émlo'?ggéter edaul 4 1@ shones iAdlengbh tthahethe
shorter ength than the | ength of word |ine 24. Referrlng to Figs.

9 and 10, 3“9?*}@{“’(96%9'“&?‘%@ contact 52 is formed to '10 word |ine
24, and a secormeforidycbi Figsconaadt1054 ficstfarmbittive griitachf2gatfermed to

lines @ J8ra HREBH] ngtjj)é g%égﬁcﬁ Rhaliblive cﬁﬂ'ﬁaéteﬁ-@rlg fe AU Col H@lr of gate

contacts are assocrdte respective gate |lines 44 4
word |ine linges ﬁ4a4ﬁngﬁcg¢rgp@|yé§ffgmcﬁrﬁé,ﬂncgﬁef:wéq °§UE‘HCE‘§| o[?é'(tacts are

separ at el ya&,%ﬁétehl ﬁﬁh&ﬁeﬁ%@@&tlﬁ@@&hﬁ iprephe, ab skd Mordnlind@4aint a most

and for exa bel 1 ts. 5

di agr ammatR'€ ?"Ir§3| r%ﬁ r&n 3&% e U%P% és%enzﬁ—éaﬁq %y %‘hgd as
such vvoul debpbelz;ecbleyfp@qmof @ktih@ ecars apy 9es elﬁfcd??‘éfrﬁ%ed below.
throug S@éﬁ&légé‘%lzyaﬁ@@ﬁbf’@Gn@U @ta@ﬁhfdrﬁaﬂ@élﬂf iidicd rRet wathoyws Hed clrcles
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TEARAR Xk M e Ghima 51 oR Br TR d it

24 ext endilBgations through subsequently deposited dielectric' material (not shown for
clarity in the drawings:) In one exemplary preferred implementation, first
.conductive contact 52 is formed to some portion of word line 24 extending

20 longitudinally beyond respective ends 48, 50 of pair of gate lines 44, 46, for
example as shown.
Referring to Fig. 11, respective pairs of spaced source/drain
regians 60, 62 are formed within semiconductive material 18 of islands 20
laterally outward of interconnected pair of gate lines 44, 46. Accordingly,
25 typically and preferably, such source/drain regions are formed after the
patterning of conductive layer 38. Regardless, Fig. 11 depicts an exemplary
fabricated capacitoriess one transistor DRAM ceil 75.
In one aspect, the invention contemplates a capacitorless one
transistor DRAM cell independent of the method of manufacture, and
30 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 épaced 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
35 exemplary constructions. An electrically floating body region is disposed



20 longitudinally beyond respective ends 48, 50 of pair of gate lines
44, 46, for exanple as shown. Referring to Fig. 11

respect i vewpanosmiebt spaced source/drain regions 60, 62 pCRUS0W0MEASY
wi thin sem conductive material 18 of wslands 20 | aterally outward of

i nterconnected pair of gate lines 44, 46. Accordingly, 25 typically
and preferably, such source/drain regions are forned after t he
patterni ng of conductive Iayer 38. Regardless, Fig. 11 deplcts an
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25 V. is the threshold voltage Vs is the source voltage, and Vp is the drain
voltage. Further by way of example only where conductive surrou_nding
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
30 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.



Exenmpl ary Operating Voltages Vcs\itVDVS Wite-3V to

-10y- 2. 5VHi ghl. 8V/ OVFl oat/ OV Hol d Data-3V to -10 VOVH ghFl oat/ Fl oat

FI oat / OV SwBeagZiéty1 5V0. 5V0. 1V/ 011VOV/ OV Re- Wi t e- 3V t OPCT/US2007/014689
-10V- 2. 5VHi ghl. 8V/ OVFl oat/ OV Hol d Data-3V to

- 10VOVHI ghFl oat / Fl oat Fl oat / OV Exenpl ary techni ques and
construction for . the operation of capacitorless one transi stor DRAM
cells are disclosed, by way of exanple, 10 in U S. Patent No.

6, 969, 662; U.S. Patent Appli catl on PubI i catl on Nos. 2005/0017240 and
2005/ 0063224; Kuo et al. Exappia A Qllagest e DRAM . Gat e

Cel | Design For High Densn\;ly Appl [ cag ons" | EEE. \2002, pp. Vg

843- 846 and Yoshida et _al A Cap c orI es T- | og

Usi ng Gat eMitRiuced Dr aPN- ez 0Xge (% ) mr?'é%ﬂ For L8v§l\9)%gp ¥1°a,&{10

Hi gh- Speed-ldﬂﬂhadwed I\/bﬁﬂirty" A0NEEE TO¥nsact i étighon El Et;:tatb‘-?ioakw East/ov
Vol . 53, I\Q Apri | gg%%pp 69% %87 Thg gl scl os:%p@,cpflvu S. oviov

Pat ent “Nos. 714 786; 6 273; 693; "and 0 710 are hereln
i ncor por atRerWiite ef er ed¥eto -1y O a3V High A capdd@YOM essFim/ov

transi st oryigAvhee! | . 8oy i1pvng: aopai r of Hpgced spPwatFI8aRI NFloat/OV
regions received within sem conductive material ; an

electrically flpadmparpodechajues dasposednitetotien tfoe. sber cgledrtion of
regi ons_ WLl R SEHEANTHALILY ORRRF ok el Bistl AU ), WAl of RSbAfbie.

havi ng a bagE, " an T Rsul at 1 ve el ng receive

nst the S
condud®i véhy WdpedPatafitc MNaucBiReS.kier LhS: bdaHgnt eg‘@WEEt'aﬁalprfé*’t‘"%@"
i nsul at i veybayeiosrengabhotdved bo86870063224; Kuo et al., “A Capacitorless Double-

Gate DRAM Gate Cell Design For High.Density Applications”, IEDM, IEEE.
2002, pp. 843-846 and Yoshida et al, *A Capacitorless 1 T-DRAM
Technology Using Gate-Induced Drain-Leakage (GIDL) Current For Low-
15 Power And High-Speed Embedded Merory”, IEEE Transactions on Electron
Devices, Vol. 53, No. 4, April 2006, pp. 692-697. The disclosures of U.S.
Patent Nos. 5,714, 786 68, 005 273; 6,090,693; and 7,005,710 are herein

in corporated by reference.




a first gate spaced apart from and capacitively coupled to the body
regi on between the source/drain regions; and a pair of
opposi ng conductively interconnected second gates spaced and
electrically isolated fromthe first gate, and received laterally
outward of the first gate, the second!§ates being spaced from and
capacitively coupled to the body region laterally outward of the
first t.e and capacitively coupled to the body region between the
pair o rce/ drain regions. 2. The DRAM cell of claim1
wherein the pair of second gates is conductively interconnected by
conductive teri X1 i | L I ver the first gate

bet ween theﬂgairkﬁhmgg%gﬁ ngngggyﬁﬁkﬁﬂ%hé¥m$W§%bRAM cell of claim1l
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claimIl“wherein 'the insu ive layer has a i Ckness ho greater than

200 Ang¥eitbihs bpsst er medi ate the base and the conductivel y doped

sem conduct j %@ ghed sphdedhpart from and cbacifivehARRafEd @iy RFBn bdradaligt or
DRAM cel I, conprising: a substrate conprising an island of

senmi coF¥Frera e Earefda) i nsul ati ve material received around

aRd pnfler neapdir dfldBpdsink dfdudinely GRNoAGdcted Jech BNEaE0 Bishded dnll EletiBdaBy isalate®@from
the Is

and; a pajr of aced sou /drain regiong recejved wthin the
i sl andt@gfﬁt E5haTLErEd ??g‘?”glryio&‘i“far‘{‘ﬁ’eg{’i“éi”&é‘fersf‘é?aﬁ By e’c_‘}ﬁfl?aﬁ%‘\q ‘%ﬂﬂ‘ﬂ?ﬂd
r egi oncapacapeBeduped it bolierepisd Arehllg ifvadrnd the tiisy gateraiiespasitively coupled toahe
first ﬁ e s q;gd aﬁart &ron1%pd capacitively coupled to the island
f1 oati %ﬁﬁﬁﬁ& regron Bt a8 PAUr IRy bet ween the i sl and
source/drai n regions; and a pair of conductive second gates
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f | oat i m¢prdvouppted by tandudtiaie matalidl pxtendingertesiatiohaltytpwerfther fust getabetwagghepairlofast

partiakk%wgg&ﬁeen the pair of source/drain regions. 7. The
DRAM cel claim6 conprising conductively doped sem conductive

mat eri al
3. The DRAM cell of claim 1 wherein the first gate is separated from the second gates by at

least two insulative materials.

4, The DPRAM cell of claim 1 wherein the floating body region has a base, an insulative
layer being received against the base, the insulative layer having a thickness of from 500 Angstroms to
3,000 Angstroms.

5. The DRAM cell of claim 1 wherein the insulative layer has a thickness no greater than

200 Angstroms intermediate the base and the conductively doped semiconductive material.

6. A capacitorless one transistor DRAM cell, comprising:

a substrate comprising an island of semiconductive material;

insulative material received around and underneath the island and contacting semiconductive
material of the island;

a pair of spaced source/drain regions received within the island semiconductive material;



recei ved around and underneath the island outwardly of the insulative

mat eri al . 8. The DRAM cell of claim7 wherein the insul ative
mat eri al has a thickness no greater than 200 Angstrons beneath the
i sl and. 9. The DRAM cell of claim7 wherein the insul ative

mat eri al has a thickness no greater t Man 200 Angstrons internediate

| ateral sidewalls of the island and the conductively doped

sem conducti v of .c erein
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DRAM ¢ cllaim 7 whereirn the insulative material has a thickness
from 50 Angspmmfgond@ctwss)ecmmtes enaseddiomeaat heceived lptgialyyelitward of the firstjgate, the
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mat eri al . 13. Integrated circuitry conprising an array of

capacitorless one transistor DRAM cells, conp r|S|ng . series  of
spaced i sl ahds ofPeddAM SRIbRfcla ) 6 corarrising spndpeitvely ders mlfﬂﬂﬁucgve material

subst r gak@vedabfind MdivviidibEaih teARAEI Jufakd®Pof tRiBsuliid@hiedAr DRAM cel | s
bei ng received relative to individual of the spaced islands, the

i ndi vidual cells each conprising: a pair of source/drain regions
recei ved w §.hi n THReORMIcaDE it 7 viertin tierinsalatiaf mdtéiaal K6 3 fitdkhésy Qo ixsdtérnichn

12 200 Angstroms beneath the island.

9. The DRAM cell of claim 7 wherein the insulative material has a thickness no greater than
200 Angstroms intermediate lateral sidewalls of the island and the conductively doped semiconductive

material,

10. The DRAM cell of claim 7 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.

11. The DRAM cell of claim 7 wherein the insulative material has a thickness from 50

Angstroms to 150 Angstroms beneath the island.

12. The DRAM cell of claim 7 wherein the insulative material has a thickness from 50
Angstroms to 150 Angstroms intermediate lateral sidewalls of the island and the conductively doped

semiconductive material.

13. Integrated circuitry comprising an array of capacitorless one transistor DRAM cells,
comprising:

a series of spaced islands of semiconductive material received within a substrate; and

individual capacitorless one transistor DRAM cells being received relative to individual of the
spaced islands, the individual cells each comprising:

a pair of source/drain regions received within the semiconductive material of the respective island;



an electrically floating body region disposed within the

sem conductive material of the respective island; a first gate
conprised of a word line which is cormmon to and extends over the
series of spaced islands at |east partially between the respective
pairs of source/drain regions, the wotdl |ine having lateral sides and
bei ng spaced apart from and capa0|t|vely coupled to the respective

body regi.ons of -the ectlve i of QpPpOosi ng
conductr et pdEe iR ey ABeishy i Ris B iondusie pafrfRbhy R PRTTY
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has anaieReadart® e Madra sidbeoraerductideve | i ne end, said word |line end and
sai d conductive line end not being longitudinally co-I ocated.

17. The integrated circuitry of claim16 wherein the word line is
Tonger in | Bfl’lgt hTHeh@egritiecieoing uf:rtliimﬁ?;lcbrﬂﬁﬁsing a first condl@ive ddneact cvhegreated
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mat erial of the respective islands; and conductively doped

sem conductive material received around and underneath the island
16. The integrated circuitry of ¢laim 13 wherein the conductive line has an end and the word

line has an end proximate the conductive line end, said word line end and said conductive line end not

being longitudinally co-located.

17. The integrated circuitry of claim 16 wherein the word line is longer in length than the

conductive line,

18. The integrated circuitry of claim 16 wherein the word line end is received longitudinally

outward of the conductive line end.

19. The integrated circuitry of claim 18 wherein the word line is longer in length than the

conductive line.

20, The integrated circuitry of claim 13 comprising insulative material received around and
underneath the respective islands and contacting semiconductive material of the respective islands; and

conductively doped semiconductive material received around and underneath the island



13 outwardly of the insulative material. 21. The integrated
circuitry of claim20 wherein the insulative material has a thickness
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into a pair fo?r];un I?eclnlreqﬁi?s %i?faa%@d al; e/ﬁlg[pggr%onts %uﬂirﬁqhees)éﬁlﬁzggdu% e rr%?e?gl orf| the

partially over e seri‘es S ace S on opposite si

word | renleecmtehéarpalthe poirs efapased 4ome/§rab1eisgifg1s mblémgedrtlgmépmmé@ﬁedmw@ard of
floatipg Qp%ya&qgé ns of the respective spaced islands, the
patternlﬁ ornlng respective ends of the pair of gate |ines

proxi mate the word line end, the patterning resulting in the word

l'i ne extending Imgthwgfﬂaaﬁlhya Levaitdaga et 8 SREEdnkivie: BRAM efls, bdipriiak:"
of gate lines; form ng respective pairs_ of spaced

sour ce/ dr ai fﬁ’“’f“é@f‘ @fﬁ@s PP IS EPS O B CBRHIE T AEaEPS B U e
respective foshiagtsordie wﬁﬁh EsoRfnof RAGE S &bl b6 (e k&ch of PeHe@RBinds, the word
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comprising an end;
forming a conductive layer over and spaced from the word line;
patterning the conductive layer into a pair of gate lines which are common to and extend at least
partially over the series of spaced islands on opposite sides of the word line, the pair of gates lines being
received over respective 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 including portions formed laterally outward of

the pair of gate lines.



24. A nmethod of formng a series of capacitorless one transistor DRAM
cells, conmprising: formng a series of spaced islands of

sem conductive material relative to a substrate; formng a word |ine
which is comon to and extends over the |line of spaced islands, the
word line being formed over an electriltally floating body region of

t he respective spaced i sl ands; fornlng a conductive |layer over and

spaced fro he wor a maski n ver the
oot ve Phyer AStethottobRiminge prise o pRen s R e BroE kR vl ephibig
opposi ng | atemial aedgesf spaced 1slandﬁfﬂsﬁﬁ1c<frﬂﬁdﬁvﬂglaﬁsﬂ'il& rdetol’hg;uﬁﬂtr@t@j(

edges at or ST S8 URIETE PP HErmIOtas e S e D QPR P e e vor
conducﬂmw@nﬂga“ylmed over an electidfatleflodting bdiigatgiongpf the trashxictigp stpiﬂ:ed cstandmct ive
l'ayer using {onal%égt%g 'uélﬂ,e PaIer oKreraa%d ?ba%sﬁ‘on} tﬂe S’Jdrf‘né?‘ pair of

i nt erconnec and extend over the
series of sfaond ambbmuﬁO@m@plmmndmnm 1@@sal7dfthetmd o de masking tldvs hpang

of gat ei ved over respective floating body regions
of the%Céd%E?:St"%\%&g[eﬁ e(ééd i sl ands; and form ng respective

pairs of s paf@éavr@@arﬂ@emaklag HO‘er@flabﬁthv\ﬁnﬁf’rkilﬁ biogle elfesiiyede AQURhE orposing

mat er i ?ajterﬁfedéebﬁate?a@l?B@t@Ja}d\ﬁrtﬂe%@d}%m SR End: beer e cérl%&ﬁr@ laﬁé}ur ce/drain
regi ons includi ng q{ortl ons fornméd laterally outward
F

i nt er connec i sApatingfetayiag de|cpdsglive layer using ﬂE’S“aSkF%b]ﬁ‘%‘taﬁéamﬂ‘T to &qragjapaip of
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26. The rrethod of .claim 22 conprising formng a first cond cti

cont acFE@t RN s prdr ﬁaesalmg&fa%deceaﬁ% TRRECIEG O3 e bp rfﬁ%“sr?ath
of gat @spdei@Spaced islands; and7. The nethod of claim 22 wherein the word

line is forped. to have an e dth atternl forns respectiyv
bnd of t he PEPe SpPestiea it fagecr fhptor Bralr e et B et p B e Bkl of the
t he patdsmmmgaxrdeslusl palr\gf spaved dvarcefdrath regioe iehding@briibed fogned laterally outward of

| ongi t ydi with either of said gate line ends. 28.
The rreklﬁénerc?'%eﬁ%%pmr fZlg?eller ®in the patterning conprises:

form ng a maski ng bl ock over the conductive |ayer and the word |ine,

the masking 5p ! OC'{(h h‘gEbllroia%ﬁaE} ﬂi%th%%otﬁé Mrcle/ﬁ}aﬁlrr@%?ﬁq I?I}ed after said af ter

form ng the raski N eating t ski ng ective to
nmove t hategpizosi ng Iat eral edges laterally outward further away from
one anot her over the conductive |ayer; and after the heating, etching

t he conductive | ayer usi ngl the masking bl ock as a mask to form sai d
15 pair of afat e Therpeathod of claim 22 comprising forming a first conductive contact to the word line

and a second conductive contact to the pair of gate lines.

27. The method of claim 22 wherein the word line is formed to have an end and the
patterning forms a respective end of the pair of gate lines that is proximate the word line end, the
patterning resulting in the word line end not being longitudinally co-located with either of said gate line

ends.

28. The method of claim 22 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



29. The nethod of claim 28 wherein the word Iine is formed to have an
end and the patterning fornms a respective end of the pair of gate
lines that is proximate the word |line end, the patterning resulting
in the word |line end not being Iongltudlnally co-located with either

of said gate |ine ends. 30. Th® nethod of claim 22

conpri si ng: provi ding insulative material around and

under neat respective islands and contacting sem conductive

mat eri " ﬁmfﬁg t espective islands; and provi di ng conductively

doped sem conductive nateri al around and underneath the island

out war d| y O% t heTl% q%e%o% H’lgm%%ﬁ{e}eﬁil the word ]me]F f(ﬁ'ﬂﬁﬁd t-grﬂgve%teﬁ'@gnd%%ﬁ claim

23 wherein e pa ternlng conp a maski ng ock
over t mteMMMla\r@pttcay@qndaﬁme Pahleof\mﬂc dindsitime s ptd?&enamski’vﬁg lint ewkthhavi ng

spaced cﬂgg‘ﬁ'@ r%gltlhghﬂfl@‘korg(ﬂ ﬁt beP]g g{ft&d‘ﬁ{all{f & maj?&l \«\El&%ltﬂ&%ﬂaﬂﬂg&te line

bl ock, "heatin |ng Ive to nove the opposing
IateraﬁMbdges | ateral ly outmard further away from one anot her over
the conductive layer; and after the heating, etching the
conductive | ayer using the nmasking block as a mask to formsaid pair
of gate |in¥s. Themethodgbelaipd caBPHERE of clai m 23 conprising form ng

a first COnﬁ'ﬁﬁﬁﬂng‘%sﬁﬁ)c%%ﬁenﬁlQrduh@ad@fﬁhﬂ’erﬁdamQhe&B@e@v@@ﬁﬁd’k@n@&ﬂ@dﬁfﬁg ve
contact to th air gate i nes 33. The nmethod of clalim 32

conpri %“‘iﬂﬁﬁmﬁlﬁf‘?ﬁﬁaﬁf%éﬁ ¢ Teectys eSS Pfe contact to some portion of

the word |ipeviexs eaﬁud‘mgew Q613 bdadédnaddive ey erotidieind esje@eith she istnds of
the pair dIQEH I 34. The nethod of claim 23
conpri SFRYLY 13“““6P5$P&Fﬂg insul ative material laterally around and

under neat’h the respective islands and contacting senm conductive

material of_ the fes cLi gvi di ng conductively
doped senlcd%duc qJgﬁhafggynﬁbarSﬁkéﬁaﬁ&anmﬁcmnrm?h the island

out war dl y oforihinga imaskingdtidck evemdteepidattive 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.

32. The method of claim 23 comprising forming a first conductive contact to the word line

and a second conductive contact to the pair of gate lines.

33, The method of claim 32 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.

34. The method of claim 23 comprising:

providing insulative material laterally around and underneath the respective islands and
contacting semiconductive material of the respective islands; and

providing conductively doped semiconductive material around and underneath the island

outwardly of the insulative material.

35. The method of claim 24 comprising forming the masking block to comprise photoresist.



16 36. The nethod of claim 24 wherein the source/drain
regions are fornmed after said patterning. 37. The net hod of
claim24 conprising formng a first conductive contact to the word
line and a second conductive contact to the pair of gate |ines.

38. The nethod of claim37 conprisinglfornming the first conductive
contact to sone portion of the word |line extending |ongitudinally

beyond the 566 S pe’?ﬁe‘ Iﬁleetho%%g aai%filél-twm%repnathé so%:tce r%}nereéitl)ng %rse'formed after said

patterning.

37. The method of claim 24 comprising forming a first conductive contact to the word line

and a second conductive contact to the pair of gate lines.

38. The method of claim 37 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.



