WD 2004/ 019384 PCT/ US2003/ 026906 Sem conduct or
Constructions TECHNI CAL FI ELD [ 0001] The invention
weentainyas4t o sem conduct or constructions and neCWE2006/026906
form ng sem conductor constructions. In particular
aspects, the invention pertains to nethods of formng
DRAM const r uct i onsSemiggaductone eystmugtions\/ENT| ON [ 0002]
El ectrical isolation is conmmonly utilized in
sem conductor constructions to alleviate, or prevent,
TE@&IM@ALMI?@en el ectrical devices. For instance, it
[0001] m%ﬁ@h pbrtdfistd k&wdh\gfh’i‘%gﬁsthmdaﬁét%as BEBR%iMg

rication avol d su eshol d | eakage
sem.conumtmwmsmmtuees Indwmcwg agpeRih thesinverdiondedaps do methass of
structions). There can be several facets
forming %ﬂﬂﬁé ?P?}@ﬁge | eakage currents between field effect
transistor devices, including, for exanple, junction
E%APC,EF@QSUNP (?gq-;_@gw@m egi ons; drain-induced barrier
owering (D ue to short gatelenths
[0002] gaElecirinalisaationriacommenlyaglizedidn Bemicaneuatey qengirucipes o glieviate,
or preveﬁq, féaﬂ?%é Het@lggr‘?gfacﬁ}\églrd Res. F IH ané@ﬁtﬁé’%dﬂéﬂﬁlgdesmd in dynamic
stress-induced ge current (@)
random gleaess menaorp (RRAM fapriedtioario avgdlsab Wﬁsh%leahas%b%tween access
devices %%\éb)%?hr eggaol le '%cE:%as' i n@fstdr%@nétﬂfc’tl )Ctlthér%rﬂah Heoselv@rlall facets

can be utilized as a ure
which intifenceréakage purmt%bmen feldfeffaetdeansistps vieviges, e!nqi,“ ing, for example,

junction fé%ﬁ(égé {ﬁ'hs'&g RAFEH 2%&&5/3 dHln-irﬁluEéﬁJﬂéjména\Fveﬁ@jéEﬂBD)gdueQétsﬂort

ness access devices can inprove
gate lengthb; gdte-inslioddidisistagtage (@ﬂDI;)myed@mg@@gectmql%s in a gate overlap

region; ﬁ \&i@ﬂ?&l‘é%}sy ahd Qtrrt?‘éﬁh&gzeﬁ 16y cGMER]BILC) H@é\@d’ 8 broxdnity of an

d voltage o device Teduces with t
lsolatlondeglpea@edewc@}ate oxi de thickness. |ncreasing dopant

[0003] ! ex%ﬁ F\nlon gﬁ@é‘%hﬁerﬁ §td Ihf?(sug-?r\ﬂegr?o?d fé@ﬁa?é)%ﬁ%‘é%tﬂlﬂﬁi as a figure

e to an accepta | eve
of merit é@rr#ﬂwgu‘nlu it qocsdsedeviced ee p@rﬁomwgga@%qt@saha elt ishfourd daat reducing

gate oxBHtthlEla{és%rb@ ggée%% dé"l%g'c‘éﬂ imBAIBIE sliBLtFESHOREbEHARIIR of the devices

tionally, the increased dopant |level in
while sieuBapagNel iereasing. é@vecawr%mvelﬁgwwcade@swﬁcwtagﬁ of a device

reduces%gﬁiﬂbto%er%gsé fh éaﬂ@ LRIAE ThickiRYS.C IfehAR M ddFaki Ile{/élél in channels of the

tion reduce the current drive of th
devices dwapi @@eaf@@m}hreﬁh%uwéﬁg@ewd@% peeantarle devse @ap oﬁ?%ﬂﬁat@ for the

reductlog‘?ﬁ RS okigs tﬁl@gié% nlShtSdéh ihbreas pindtidre RKRAR P source/dram regions.

i'ces. - be further desirable 1f such
Additonalb, Hod §sasPd AR PR AGHBUISART & dSUE AR PSSR GRuse junction

capamteﬂ%@%‘ flordREI SABeUhafsd 88sillE YddRbon, ARdirbdiaahk urreht drive of the
be deS| rable if such "~ new met hods coul d be

device. ut|I|zed for formng structures suitable for

[00043 €! ‘Ft%édl& Bk db§PAb?é ﬂo%vb Ogaﬁw hethegs ﬂir@éblt@irig@ubtthreshold leakage of
construction. THE | NVENTI ON

000
dovices s flewoLidt he. THHORIAFURDINE PSS BE8. RERHE CORIEE: BPessing dopant

concent?élf&ﬁtlﬁ RLARIN rdifoHs sRceddtddvicet. ltRnidRAIllY! ﬂQWchItf: bades§itrable if such
' sem conduct or substrate. Each of the channel
new mqetagdsacould be utilized for forming structures suitable for electrlca?gso?arllon in an

integrated circuit construction.

SUMMARY OF THE INVENTION
[0005] In one aspect, the invention encompasses a semiconductor construction having a
pair of channel regions within a semiconductor substrate. Each of the channel regions has a

sub-region which is doped with indium or heavy atom acceptor atoms such as Ga or TI. The
1



sub-regi on which is doped with indiumor heavy atom
acceptor atonms such as Ga or TI. The | WD 2004/019384
WOCH4W$2BO3/ 026906 channel al so cont ai ns bor 0RCT/US2003/026906
surroundi ng the sub-region. A pair of transistor
construc_ti ons is disposed over the sem conductor o
channel flggseqrigias berprsusfoundieg tihe Aup-sadian. cHrRAT fdfansistori constructions is
dlspose&“o%Qroﬁ%dsen%&{duQ{b? Rbsttdis, S%n&eﬂhert?egis@ib? co-ﬁQf?ud?l%hé i®tisposed
transistor constructions is separated I solation
over onpct b SR EAGNB cihe el ot dnsistas; cGHyeton s Gparated by an
lsolatlon § FeBnARSCR RBIAEY the BRAFRIstradbmsBl@ibns %H}Séﬁéiﬁﬁd)tﬁé‘r hegcttransistor
transistor gate that 1s substantially |ateral
construgtienhap adransistor gate *@atr issypeiaatialy lateradn ﬁ@vteﬁeégqvghthe@énespondlng
channel% b CESET &i%hé gatws HELidENREN mbeudaéﬂﬁhb Yol bBEEd0HRBRA.
-region. [0 I n one aspect he | nventi on
[0006] en&bﬁmgg@@t athg errwe@aﬁra @eﬁ@np%ﬁgtar sRIpicefustoy icpstauction having a
first andfd §e%Bné‘§gn§st§re&ﬂ1@9u$tfoﬁ"b%b§£ QémﬁgﬁéﬁcﬁlUQEb%afé’ﬁbt@ial Each of the
) sem conducti ve substrate material. Each of the first
first andgegondisansiterconsuations hamarrasigisidewaliaand agp@sﬁqﬁgwsulatlve spacers

along thél sq*&éo@né S TﬁQ ql.rsq tﬂ%ﬁg.gtopfcohgﬂ%{.a# isVdispRad PEfivechl PGt b a second
first transi stor construction is

source/djﬁ@pf@g@a vw&wé"@ns@srra?est Adifigt ends et tedfirsk sireqldigimragion extends
beneath & %Ba&ért Bh Na tihe §HQSBF Qﬁee flrﬁ frofsidtoe REngfuctit® ddd" e second
source/drain region extends beneath the spacer on a
source/drainstegiangextends. Reneath dhe tsPaRRi o AN BPRYINALIGEFUN &ifg of the first
transistdrtonSRE@8L T%@%E@ﬁdjfréhé’%tbre&r%ﬂu@dgnqg%p@@é@%@e@h% third and a
spacer on an op E03|ng second side of the first
fourth spyrge/slrain degienwehinbeisyhstratae A dtshsisier ?fathguf@lﬂr&i"r source/drain region
. extendsCiRRbiHUfhe! SJackS ofliSHeE §i@ett§¥ttH@%€c&mt hhhdistan Eorfstrubin, t I‘Fhe third
source/drain region wthin the substrate. A first side
source/dypint IegiopRitendisRRNealy He8n3ceiedh 3R ORPEIBE FSCoRGh siderrftthe second

transnst&%ﬁ@ﬁuc@iﬂnanhlerfﬁét 8§ R d Ofhirkl I TE G o lirE SV Fefions are commonly
construction. The third source/drain region exte

doped veiBrra HE PR & SpRATk: %wum/@awtm@'%@ﬁa Hdaredoyit gecond type

of dopaﬁte§ %Qométéé Rt Sthe irst @Rt 6URS ks -sodfee/drdih $égio® Qﬁ@ IéQiiends the first
and fourth source/drain regions are conm

side ofdérw%oﬂrﬁ SRurEefdraig ragiaie fafthefohsneath athso dirdte ;rap%{§tﬁr construction.

Source/8rArE8abRTonsUrE RipksntdRACH setdrit Sids 8 PR irsdtsearcefiraifl 98@HH and are
is associated with the first side of the first

also absghtfrers top s8GPNA SGYGR/IIRI'RIeNnds the first side of the

[0007]f | THE iMRHGGEAISE ahdbniRB5eNmEMOLS f folfiing @kmidoRaudtbr &dnstructions.
transi stor construction. Source/drain extensions are
absent from a second side of the first source/drain

BREFODESORIFMNGON GF SRETBRAMNESOm the second
source/drain region._ [00Q07] The i

[0008] engé%lggg @@bﬁgw&of efigy tIH@ ag% g%ihégg@ausevith reference to the
followmf@ﬂ&inﬁpghyin Rifawing¥ EF DESCRI PTI ON C]: THE DRAW NGS
Preferred enbodi nents, of the nvgrnti on

100091 0§48 | b SSRGS MTIEH TEFBREERa GOF 15 2 FBUGNl g semiconductor

wafer cEHBEOBIAWHISDcAH iBavoRged il S larfantbodimérfis 8f the present mventlon
di agrammti ¢, cross-sectional view of a

fragne
[0010] 5 o fH%: o B tdR9ramRelle. rgsRsBectiopal wemf@nfregmgﬁteo arSﬁEaconductor

wafer cbﬁbtﬂl@f&ﬁ aubadrelm‘ﬁéa&gﬂ 4tBdd of affabieition 88qidncenMISIEH ic@A .be utilized in
is a di agrarrmatl C, cross-sectional view

formmg&l?e E'Qf?éfé‘?l%‘t‘f? of a sem conductor wafer construction

[0011]at ﬁgbp:a q%lelmxmg Yof Sthageigof2 dvaferbfragiadrit OshoweAeNe @rodaksifg stage
utlll ze N

subsequent to t‘]?)at of Fig. 2.
[0012] Fig. 4 is a view of the Fig. 2 fragment shown at a processing stage subsequent to

that of Fig. 3.



formng the Fig. 1 structure. [0011] Fig. 3 is a view
of the Fig. 2 wafer fragnent shown at a processing
woetegdiosubsequent to that of Fig. 2. [0012] FPQT/U42(038/026906
a view of the Fig. 2 fragnent shown at a processing
stage subsequent to that of Fig. 3. 2 WO 2004/019384
[0013] pOTIOUS ZD@3ieyRebt® Fig0d fraymenigshomim at & pracessing stepe spbgpquent to
thatofF%hﬁ.r agnment shown at a processing stage subsequent to
at of Fig. 4. [0014] Fig. 6 is a viewof the Fig. 2
[0014] £ r BignBrit astirmaAT the Figp? Geesnhehanmaged BlAsSEIRAROE @ubsequent to
thatofFYfgth of Fig. 5. [0015] Fig. 7 is aviewof the Fig. 2
ment shown at a processing stage subsequent to
[0015] t hﬁlg &fis giview ef t"[eo'f)%? ffﬁg@en’Bgn%maat\ﬁ BlRcessing atage gubsgequent to
that of Fld 8gment shovvn at a processing stage subsequent to
at of Fig. [0017}! Fig. 9 is aviewof the Fig. 2
[0016] f r BignBris asvnﬁ)mf the RHgp (ffé'%@rlh?j“oy\tna@tea §[ﬁ§§%%1rt’£éﬁ‘lag? @ubsequent to
thatothd“?t of Fig. 8 [0018] Fig. 10 is a view of the Fig. 2
ragnent shown at a processi nq1 stage subsequent to
[0017] t hklg. 8fis g iew of tHeologo? fnaggpenth qwn af & PEakesYing Rl@geisybsenuent to
that of Fid 8gment shovvn at a proceSS| ng stage subsequent to
at of Fig. [0020] Fig. 12 is a view of the Fi
[0018] 2 FigadRime V@Mbﬁmhaflga rageans SRR Ahg Pradsssieg §tage Stugsequent to
thatofF‘Zd”?t of Fig. 11. [0021] Fig. 13 is a view of the Fig.
ragment shown at a processing stage subsequent to
[0019] t hEig. A1 isa yiew of thF (risp 2) fragnaent showr apa d)p’%@sgﬁgfﬁtqgg subsequent to
thatofpqugs sectional view of a fragnent of a sem conduct or
construction which can be forned in a second
[0020] enﬁmnaﬁm visw efibe fFiee Zeffagment sRewn At a prersssing stage sylssequent to
,thatofpy q view of the Fig. 2 wafer fragment shown at an, .
ernate processi r'1:g stage subsequent to that of Fig.
[0021]2 F[g@og,ﬁ a prjey ofithejFg. gfgqgm@rgishgwéat:pQ)roogsplpgg];?gﬁtsubsequent to
that of FRl1Q9n at a processing stage subsequent to that of
| [0025] Fi 17 is a view of the Fig
[0022] £ Bigdiis shaaB e alon PSS RIRGALYRYcofot F8@RRaRT  gemiconductor
wafer c&n@ﬂ&ctféfﬁ WHiich cabfoe oRREPIh ddctond Bmbddithent 8MEbrdskAt ifidhtion.

nment shown at a_ processing stage subsequent to
[0023] Flg 5 is a view of the Fig. 2 wafer fragment showh at an alternate processing stage

subsequent to that of Fig. 2.

[0024] Fig. 16 is a view of the Fig. 2 fragment shown at a processing stage subsequent to
that of Fig. 15.

[0025] Fig. 17 is a view of the Fig. 2 fragment shown at a processing stage subsequent to
that of Fig. 16.

[0026] Fig. 18 is a view of the Fig. 2 fragment shown at a processing stage subsequent to
that of Fig. 17.

[0027] Fig. 19 is a view of the Fig. 2 fragment shown at a processing step subsequent to
that of Fig. 18.

[0028] Fig. 20 is a view of the Fig. 2 fragment shown at a processing stage subsequent to
that of Fig. 19.

[0029] Fig. 21 is a diagrammatic, cross-sectional view of a fragment of a semiconductor
wafer construction which can be formed in a third embodiment of the present invention.

[0030] Fig. 22 is a diagrammatic, cross-sectional view of a fragment of a semiconductor

wafer construction which can be formed in a fourth embodiment of the present invention.



that of Fig. 17. [0027] Fig. 19 is a view of the Fig.
2 fragnent shown at a processing step subsequent to
woOhei4/00938Fi g. 18. [0028] Fig. 20 is a view of PO®/US2@3/026906
2 fragnment shown at a processing stage subsequent to
that of Fig. 19. [0029] Fig. 21 is a diagrammtic,
[0031] cr bigs 23 isca ViewdF thei gy 2fragmentshawnet an aliersaliMedperssingistage of a
i ¢jp can be formed in a third
ConStrUdﬁen‘gnglﬁpfb%éyﬁom% \rﬁg’seﬂt invention. [0030] Fig. 22 is
[0032] a Elgaéﬁ dgreradigve of 'thﬁd:sl@ 2 Fagnehlashonneay B progessingyentsupsequent to
that of F@ sgm conductor wafer construction which can be
med in a fourth enbodi nent of the present
[0033] i nE@ntZEdﬁ a dagempaalis/ orpgssactiondl viewow3y flagmest of @@gmjconductor
wafer ccﬁ%ﬁ’uct%ﬁ whictfcah! B¥olfied H& ﬁ{hgeml?ocﬂrhérﬂ@me STESMR irffenfidh.
ternative processing sta construction
[0034] s. frigk 26 is @ dinaramenatian cmsswgtlon@hwewmfsez]‘ragment of4a jsgmigonductor
wafer cdﬁsﬁ%ﬂ%fn éttbe?rghrgmﬁﬁ gtég?@ Hpé‘ﬁ‘ab?f‘&% u@n(ﬂir Q6R5@hd B §h GRernative
subsequent Fig. 23. 33] Fig. 25 7s a
embodirgericpf esent iyealis. sect i onal Vi ew of a fragnent of a
[0035]Seﬁl§° téCEO\Fn% 31 1RE P‘%gnééw&f& #BgMBhC BhGAD P& fp%daggng stage
I ment Of the present Invention. [O
subsequeingyto tﬁét of &ich 28i agrarrmatl c, cross-sectional view of a :
[0036] ' 1 ?Pj@@ﬁs el SFEHE ﬁ@n%' ﬁlag%entv@fo% di%rb‘iéééégﬁb%ﬁbg@ sudsequent to
I mnary stage of a fabrication sequence accord |ng
that of Qazin alternative enbodinent of the present
[0037] ! n)t%ntzg g v{ewffﬁe Fig926 fraghentsholwa st ‘&fprbf.tlé%sﬁb%{ag%essubsequent to
fragnent shown at a processing stage subsequent
thatOfFﬂQ)?-ﬁhat of Fig. 26. [0036] Fig. 28 is a view of 'the
Fig. 26 fragnment shown at a processing stage

subsequent to that of Fi 0037] _ Fi 29 is a
SFEALED REeCIRPTIOR©F FHERRRF R EMEQDMENGS S| g
[0038] St ?@ PUNREAKRNE Sdhicbitiictd?! cdristructitR: 1PEdM0 ssed by partlcular
| PTION OF THE PREFERRED EMBCDI MENTS [ 0038 Zq
aspects; ofl {st Prgse’t iRvertianc ofaDBTUSHOR G\Os EPRIRTSESNA mbstrate 12" 7o aid in
interpre@A69 MBASHEI RimPakHd: Crdidly, #ePaBits Ofsehli®nBl&RBNsubstrate” and
i nvention. Construction 10 conprises a substrate's 12.
"semicomgueprgsyhsirated aes slelitadt foResn aeCASEHFHON ¢RRPrSIRG SrRpiconductive -

materiall RIUIFgMBUL ﬁm@@@&%w&nﬂé&ﬁu&ﬁﬁe&‘ma@ﬁals such as a semiconductive
*sem conduct or substrate” are defined to mean a

wafer (eithak alP0R ©OF dhazssmblies CAGPEERg ClFaMAPNAS themam.i %ndy semiconductive

material Qféré‘ Hithr alBHE oiftaskéblicdohtbrisitigl dthey dMatEIEIU Cﬂhb\t@rm “substrate”
materials such as a sem conductive wafer (either

refers tyPAKEURROMING HEISEIB| INEYdingnpitingt fgpited ke thergemicopductive substrates
descnbéch@écﬁ/@n) and sem conductive material |ayers (either

one or in assenblies conprising other materjals).
[0039]-|-hént@qrﬁwlgru@p?q‘feconstructlon 10 Can correspond to a DRAM array.

Construction 10 comprises a pair of field effect transistor devices 14 and 16 supported by
substrate 12, and also comprises a device 38 having a different threshold voltage than devices
14 and 16. Device 38 can be utilized for electrically isolating devices 14 and 16 from one
another as discussed below.

[0040] Each of devices 14 and 16 comprises a transistor gate stack 22 which includes an
insulative material 24, a conductively doped semiconductive material 26 (also referred to as a
gate layer), an electrically conductive mass 28, and an insulative cap 30.

[0041] Insulative material 24 can comprise, for example, one or more of silicon nitride,
silicon dioxide and silicon oxynitride. Insulative material 24 typically comprises silicon dioxide,

and can be referred to as gate oxide.



refers to any supporting structure, including, but not
limted to, the sem conductive substrates described

wahou®19380039] I n particul ar aspects, construcPComsSi®3/026906
can correspond to a DRAM array. Construction 10

conprises a pair of field effect transistor devices 14
[0042] an@ondicivglypdepas majerial (46 carte@Mprise affd eastPle opgidusiely-doped
silicon. 3‘ hdQ¥ic6f |s’3§/plﬁafé\) ﬁ‘\gar?amofﬂh%hg Rhaloh rp%@/B&%QIl%Q'fBMeTEQ%pant can
~ devi ces Devi ce can be utilized for
comprise INetype id@mfﬁ)(Sh'@oﬁi%tfpmgxﬂj@)%c@@whor&ﬁﬁ of @rgenison an@an comprise p-
RS | ow. [0040] Each of devices 14
type dop"éﬂP{sU@rﬁ aé?r%%%es a%tgF%Z& stor gate stack 22 which
[0043] i nepw@@vgmass RSl tyniealirgeeprisg adayer of slipidaderimeas directly on an
upper smdofs§ mne ‘FérlaYQG”BF eréf’ér Anéidl f%‘?mé&fd‘ﬁ'é&tﬁ/joﬁ gi .EShysically

a er I"ect rlca y conducti ve mass

agamst)arhﬁrram |layes gf @éT&\hwhm inftwosLpn thesilican meaderighelr i al

24 a I
o0 3 Y P o o TRA oIl iRiand sicon
dioxide. | nsul at i ve material 24 typically conprises silicon

di r d
[0045] Ogmi % > STeRs oo 5%03%%%%6 aB[Q é%éct]gé'élﬁ iA%ISRe dpers 32 are
formed atengisuohi sidawallso peerain B2 cam FomBrisea for eapPiestilicangpitride, and canbe -
formed Sgadgb'osltm§%%’éiéﬁéf e&o\ﬁfdﬁﬁl@ﬂ’}d ov?}ll |shl§é¥|%te HBeasd | dafORtdcks 22, and

I ca i n an anor phous ‘and/ or pol ycrystalllne form
subsequeR a@%mpl@ﬂhetcbﬁﬂﬁﬂpﬁ@aﬁﬁrtai/pe dopant (such as, for

[0046] exﬂrﬁ?ur%ht RP 95&@%% ré@{ oI RS Drovi@dd WRRn %GBEthé‘ﬂZde between
antw&suc for exanple, boron). [O

e ﬁ
gate sta@@r%c@at@est §§228n\hmcm%lweears|b9mscﬂ»fﬁpﬁlys@/easwy@mt8@fSubstrate .

12, and%‘obfc‘éYd?lﬁn rB4igRd 34icHR e &’or@l’&ie?é’bl aéJBEi% s%HEécﬁFrSmotﬁn@another by at
['tcon material 26; or a layer of netal forned

least pomom@ﬂsycrbﬁeqmerés Fhinsi ehemn,Conslibetions) saurepidraineiediogy et extend

the entir@fs FWvﬁcﬂth-ﬁh%r%b&Q gon turn is on the silicon
eri al &]4 Insul ative cap 30 can conpri

[0047] f o Bowresidaie, regiES gt BiSL FOTBHIoMeIY-B4npdngiliuTigs TRIENS extending into

: substratﬁ' 14, CWf}lCQI‘I)P’ﬁéPh@lstc:[r%ﬂgt}uc-ﬁﬁﬁs gat snPheckit KONMOS Qransistors, and
electrically insulative spacers 32 are

accordingby mceéqirawgres@eﬁ 3divdlbhrnrtipe depadaidusion egipngo i Pfhes words, the

majontydepaﬁP(@ﬁmh Qiiffusioh r6§|6n§”3T4VW|m%e rﬁﬁl'ﬁe GRPame TlféDferrTr'ﬂd‘ orlty dopant”
ositing a materral confornal over substra

refers ththa d@a@@ Rt i Restabungpt w'mrb@sqa@ﬁm y eaerdeely. db'?%tmprtype and n-
type doBarit erB Gpretmh lriTHeeFég?dns ﬁr@ﬂ\@]onty &o;ﬁﬁrﬁftﬂié (Ml Bd that which is most

source/drain reg W.thin substr

prevalenfs Agddifiopalinéd nof@ﬁﬂ@é\@h%t@@ﬁ (d@av%'eetl%me 5120 g provided

betweerf QBSsIES &h RSinBGHBEhtSH LAl NMOSrassgorns Sufitient threshold voltage
substrate 12, and source/drain regions 34 can be

is providegnsi der ed as bei ng spaced from one anot her. by at

[0048] | eTht sBOIchidPAS réfiors B ete/drBAdST-sphbert 32 is lﬂ‘rlé/\éhown construction. It
constructions, source/drain regio ? tenolﬂI f}]
s to beghipdergioadh hRWReY et olRETU RS o8 e Torgg. A7 which the sourceldrain

regions 98 Hot e4ehdiuRdéRehtBnhe 3faddres &@W@H(Fﬁ WRhyat deseedome of the spacers
di f fusion reﬁlons extendlng

are eliminated. Additionally, source/drain regions 34 can extend beneath spacers 32 less than
the full spacer width, can extend the full spacer width or can extend beyond the spacer to
beneath the corresponding stack (not shown).

[0049] The various source/drain regions are connected to either capacitor constructions 42
or digit lines 44 to define various memory cell units of the DRAM memory array.

[0050] An isolation region 38 extends between transistor constructions 14 and 16, and can

be utilized to electrically isolate such transistor constructions from one another. Isolation region
5



substrate 12. Typically, transistor constructions 14

and 16 will be NMOS transistors, and accordingly
weamumasxduai n regions 34 will be n-type doped #CTfUS2106/M26906

regions. In other words, the mmjority dopant wthin

di ffusi on regi ons 34 will be n-type dopant. The t

erm
38 compiiggsostaeky 3lo?5@ﬂ@" to stacks 22 of gate GQIEHHP“QW%M |9§'drr?)§st Stack 36
comprlsé’sbﬂ'\@qﬁsrlﬁat%trﬁ‘étarlélrﬂ ESHiueiVE mASS oS dhd HsVilatild c@&@h utlhzed in gate

pe and n- type dopant are present in the regio

stacks f%e}f‘ﬁ’dﬂﬁﬁ iry Pa'@s%!ﬁ'f errgbsélmnra stgek BRagannaliffen free Qﬁigtstacks 22 in

having ﬂ”l@éﬁﬂ/ 88bed ABEEHR @@th}‘\ |s 'defePe‘thW @rﬂae‘dhﬁ&n tHEemateiakoB6f stacks
di scussed in nore detail below) “provided between

22. stacks 22 can be incorporated into an NMOS transistor

[0051] i f Ina p§H|fct1I'aP'a%BEctEhrn?a?@r@l daoy Rahy a&ﬁnpﬁs% BilieoH RPed [\ﬁ%%]gnlflcant

he source/drain regions 34 extend under spacers
concenttatf@n%hfoamomst@ tyRet dapant pg that primgrily aitilizrddp SoYEsE dra'n reglons 34.
For |nst51%’<‘-:e‘ﬂe§odr9é78raﬁ{ ?@d’loﬁ%ﬁ%nﬁ‘érﬁ)ﬁ cORPrieY qué@@obéht"\mafé?lal 40 can

he 'source/drain  regions do not extend underneath the
pnmanlssmrertsg p-type dlppant; nThghitdiration oftype slopants 2 maiyjindepant within
doped g’%ft@ 18fet 'EO”Q\Fh‘ﬂg haﬁﬁ"@' shpeabilah r sC§4 Qi H-tip@d@é&t% majority

ext end beneath spacers 32 |ess than

dopant, spmeausevfiaRkHi0 odtalesa gl trashold yaltage SRtV Paciacst dayipes. This

can enaﬁ?éts%@( @%%Hcﬂolﬂ%rﬁrﬁ)ﬁ és Bl‘? |soibQ|Bﬁ@é@oﬁ E?p@rﬂ&tﬁl&sﬂﬁ%ﬂblﬂgloltages
kK (not shown) a&@ he varijous source/drain

utilized ﬁoe@vg@gijaé:g@t deyiesck rttBaq;a% Rarangigips cppgiruction. In some aspects of

the inveRBOS Ihatefihl s cé‘rn'Z co Fné’é dighifitar @nééntizRioHE ot 'bSthVéUt%p%U&d n-type
nmemory cell unit DRAM nenory arr An o1
. dopant, {20 Gy 697 PRI CRIEECHAREOBERBEOrT dricl goms/em’ 1o 5 x 10
atoms/cﬁp%?béﬂ%cﬁ-!yﬁé‘%né‘h -9pél ddfantsndysiedlly, Q%oh'één‘tﬁaﬁ@rﬁoﬁ e dopant.can be
trically 1solate such transistor constructions
about 1 xr18m aseres/ ﬁ'ﬁot her. lIsolation region 5 WD 2004/019384

[0052] PCTr{ H%QQI%( QAtHAfments o qmrﬁréﬁtﬁh@éﬂﬁoﬁﬁ nﬁtéﬂa'l 3110 béh comprises
stacks 22 of gate constructions

esseniaily 6 PUF6.f SRR {51 3192 ORht L hesfonsit WL AIE ) 64,788 0e p-1ype)

“or mateﬁﬁ ANk éﬁé&l@ély ¥6mpAsk &b tybéé b 86bant (in A& wé?rﬂélqg§s %n 99% of -
However , g‘lz‘ktl cul ar enbodi nents stack 36 can

the dop@thﬁhgbm@tegp is PYYPER Altﬁg\?pyfdy énq{ggg)lq%a@otﬁe@ajonty n- Soped and

coupled®t £ kLitdblet lebtticBNbibs sdi thbElseRtibrildeyics BBesbgroatélf functions as a
material 26 of stacks 22. [0051] 1n particular

gmu”d%?ﬁ?éects materi al 40 can conprise silicon doped with

[0053] S| GrEtddk@aNE utilEel &8 RhligdlatASedibn, aﬂcai’ﬂ%)@és‘cﬂbédléﬁaﬁ%b%ﬂbn region - -

naving £ 1355 0 SERterPk SURAE FaRIEER 3 BHI 6y ador il gan regions 34

Further Ctﬁarydja%eﬁlt MW&aﬁm@grﬁqs daat 8 vslladawmb)@@rm therfulmpadey-width under -
rrse util 1 zall on

do
spacersqUpRTTOCRSLMI SR . SRRV Herpeiaieph aow e b pgions 32 can
extend 4QartidhbpaReR@ittin Besctih SPACHIEBR of egh erend4indkt theryate/ plectrode (i.e.
dopant as h)orlty dopant, can cause stack 40 to have
can extendyrgar MRE24Wol d vol tage rel ative to adjacent devices.

[0054] Thissack@8Ns eReah ﬁaﬁﬁg’ie&mo&@n\teqa}er%tm @Bntatt WieH dthyr €lsctidal circuitry

In BpPPTEID AN SoP B e op RSO PR B0 o I Slpencircuiry 48

can beternaélébt‘ﬁbélfgrﬁoﬂitﬂaéswdiat@@ wdh%@‘@tf&ct&ﬁpwt & 64n beheightly positive or
negatlv% ?ﬁ\@&tﬁ{tq? artopg&tgg Eﬁn%’ltﬂ?t vEe&ﬁﬁgﬁg tHrq gh fungerR/lng channel.

[0055] As a result of the dopant variation within layer 40 (relative to layers 26 of gate stacks
22) the apparent or effective thickness of gate oxide 24 within stack 36 can change relative to
that of stacks 22. In other words, even though gate oxide 24 has the same physical thickness



dopant, and can, for exanple, conprise concentrations
from1l x 1018 atons/cnB to 5x 1021 atons/cnB of both
wo-2004pa9zamd n-type dopants. Typically, a conceRCTAIS2M®B/026906
of t he dopant can be about 1 x 1020 at ons/cn8B.
OOSW% artl cul ar enbodi nents of the present
in stacks A% @ sf@ﬁk %ﬁh%eﬁmtlva@lq,cawabfbwbm%éé the-gate gKidg Wil beinereased in
stack36trlé%ﬁvé’fo§i9@ér§2 (i.e. at least 99% of the dopant wthin
erial 54 can be p-type) or material 40 can
[0056] ef fremrtl%aryaS@@ﬁ%rqféfee pigseptyipeantion. theisdhan(gffectitehdepant depletion
relative Ml‘piﬁterﬂaeé Be R ga%gcfﬁl@é 24 taﬁ‘c? sﬂé’cﬁ\alailervﬁld @&cﬂﬁélﬁf kfkon layer 40

Aternatively, materi al
has a quﬁr(gffegtye qgng@p;@jloargj n-’&yg@,gpgwtttbaradg bﬁll{cgmlqyers 26 Such can be

accompfidHet u‘ﬁﬁ’éllgkﬂré\ﬁdlﬁé’latygﬁio ’coﬁ%lv@%é’@arﬁ@\’th?ﬁe §§pant concentratlon as do
appropri at functrons as a grounded % 053] It

layers 26; &oR syeswweutly laddiag sufficignt i pstypatdopant t@g%ﬁr 49 tto alfpr plectrically
propertlgseéiclﬁi/é)retfb aﬁhé‘ﬁ-typceoﬁ &HanP BoriRBirdn %Vlbé"gufﬁc@f‘?tsé H8rvelm the n-

rial extendin etween a pair of adjacent
type dom p@@eatraﬁlqm (i. @giodﬁgn e p-twpercﬁmnt ax the "'éﬁi?rz% gapant in layer 40), or
alternatif@Y @R/ Hy §J |érﬁgtb°§h$| g%veaé AW RbILEFER Gnt t'ﬂ@ v(lé’rklfunctlon of a
spacer - un er acers 32 associated wth stack

tranSlstqsronsxrqcmmmmnreqqu Stﬁ%3%dj acent source/drain regions

[0057] 32Acé(5bedei$&§<€fj r |6Wr4%' @An EQ%S\HG&J Withlnb§rh‘°e?rﬁébrr%lﬂétﬁ/%r§laterlal of
can extend under ate el ectrode (I

substrat@xPehwqﬁa@olat@asstweyure [36053?965& RegkeBgegien éﬁ'cmh 'PﬁaO'PlP@j with- a
heavy pA@PslHfoh é’@ch' é’&)’ %r iRSande, m:ﬁ‘cbp%ﬁé]ly El&?éd r%E%ﬁgfe' & additionally

C|rCU|try I'n enbodi ment's i n whi st ac
be dopegd withzaidleast @?ﬁ |°§lﬂraﬂ -1yoR depgnbauch [e. &rr@fanuqlq,c*anrpmy It «can be

advanta8ousCRbrofd& Mdfin® oF B!h%ﬁhezﬂfyodl%e Fpa% 8i@fad\Bhidr T1,.in the pocket
construction 10, or can be’slig htlé-e positive

region 46chrnerifdselation stiusturs Frigunmrease thedyegroldvpltage: é‘esqjm gate 36.

Further niﬂHluWWﬂhlﬁrbo%ReﬂJ%?dH 16 rb@n%ﬁﬁé’é retbESPObF Aépeﬁht r@ftdhlly beneath
dopant variation wth wé}/er 40 (relative to

lsolatloq g«;\éq%3§6 The @gﬁtlgelgtlg\@@ffusygy qf Lgmpglnemmlralze diffusion of. dopant
toward §1d 8tkdgeendde FIRNS® A Bileby OInfifize Juibiioh BaRIGRCK Wfen used in

can change relative stacks 22. |In othe

conjunchgf Wi 56 aaHl e BEHIYIRENb RIS Fo FAEmPIFe DaRfeR [IMFE fgsage of the
addltlonbhb@{dée&gnanﬁ P pR0GHZEH Fl@fve R TéddeRfitioRs el lused to minimize

st ac and stack 36, the effective electrical

charge legkageRedweqsy nqdes agkass agpYdegigate PRvisei& eased in

[0058] St %?dfurﬁ@:ahedeabﬂo‘é%leﬂ Qmﬂ'ﬁrﬁ%&e-\??egl&@(aéab d Bomhfraﬁbﬂ af from about
aspects,of the present invention, there

1 x 107 FROBEEIY 1 s T pRIoMSET . 1t Pagkel e 4515 SHionglbedoped with

boron, B&bMRER HBAbBViIEXH 46 a2dorBAtration &FOFfbrh a8t 4Q.10'2 atoms/cm® to about

Specifigally, silicon layer 40 has a |ower effective

2x 10" JOMBYAMr-at i on of n-type dopant than do silicon |ayers

[0059]26 Actigibn Co&ﬁnbl@nteﬂﬁﬁéﬁ[mﬂ d:eﬁh@cﬁn&)éel dutivatRdnl by Plefibidbrogessing at a
Iyer 40 to have the sa nE %ﬁ'l“ olgfgnt concentratﬁ?
temperaég e abpul,0sC Igr befwger @ %‘Equ 18,20 8PRH) Sshinuies: Brpferably from
about P- r‘hlﬁ@@t d@pém%utlt@ ﬂn#ﬁﬁéos 4?_8&(91 Edctl\‘idtlom esi :dxﬁ;@* lduring a reflow of

erties of |ayer e an
borophdRgRbIEISq P EE S5 <80 OFRE LA TOEPUVRRLHEPM  he n-

[0060]t ympe@p@@bn aer\&r@@ww hag a(lbte%l vigthftaatmst 16 t:hahy:ﬁs width of gate
as the mgjo tydo glnlaer 40

ant
stack 3§I t 5(‘?{%'?PV9I%9°'EeénreS@nsﬂ@ f' ﬂ@nfﬂ%lysqqmr§21 H%?\P@a%‘ device 38 and
compris@B agatealp Wiitie fae &t le@thibh @ r BN td theabiaPRide oftdevice 38, the total width

of device 38 being the furthest distance between outer edges of the pair of sidewall spacers 32
associated with gate stack 36. In a preferred configuration, the heavy p-type atom dopant in

doped region 46 is separated from each neighboring source/drain region 34 by a gap.
7



transi stor construction conprising stack 36. [0057] A
doped pocket region 46 can be provided wthin a
weoeenimavasuct i ve material of substrate 12 benelCiVUS2003/026906
|soI ation structure 38. Doped pocket region 46 can be
Eed with a heavy p-type atom such as, for instance,
[0061] i nHiisiRetedyiatdn ambpdinriewhersghasen Jeimplantediite deped Pgcket region
46, at 128t Q&‘H@@f W mftéﬂy tn@;ﬁ%te@%@rdﬁt&?\r dlﬁu§é/ B@tw@&ﬂ@%nﬁé@r&m 46 during
as, for exa boron. It can advant ageous to
activatiopr @y pifer |“r‘ft!m§inpmceé§'ﬁ@r We@r@fﬁriﬁdt 9@990%’@% howeier, Beavy p-type
dopant r@%aﬂ{s s-ﬁbstaniléifgmlrpﬁkkgtt re?lbﬁ Qboﬂﬂef]e@yké%i@ﬁﬁprhlgrﬁ@drﬁfeht%tlons of p- -
structure 38 to Increase the threshol t age of
type dopagbieher Bearghe stosage neda jupetions; Mrcardingl fpe dam%wcket region can
be referfcidh 88 a4BbG8Glo BARGSd LRALI O Of dopant centrally

eneat I sofati on device 38. The rel ativel

[0062] d| A’ftwgv. Fig. of shews (eavilvn daped materiali 4G @f| ¥? @fa%%%mﬂhzed in
conjuncflé'i"}"'@?lrtﬁj dBB@d %ﬁéﬁn@g ?edWEGJtHQ GhveRBorf BAcdnMisds8BY eMbBHIMeASs wherein

lj unction en used in conjunction wth an
materia a‘lﬂjistsuéﬁfépteé wn?rp@tetn@aiaﬁtcogwqﬁwax,dweel semigepriectonmateral such as

thematénah gmﬁéd?l&s ?2@ﬁn§£tssta%ﬂggélonal p-type dopant can be
I ze t| ve 1o concentrations typically used to

[0063] m m afigiion ¢p ey éeatergr oW vitiad . sebRtEICHen d9scap comprise doped
channel%@HHéjﬁ/ﬁhlﬂ%g ioRS Yt §GbsB8te {Zogr@rlyhﬁ%éﬁ%%qngﬁsm\ﬂ feParticular

ockel region 46 to a concentration of from
embodirgeet dopfdﬁhim@ r%al@?ﬁskv%mtft the drapsistor deviaes earbeAgpaschyith a non-

. heavy pltf/péja’&d‘a‘ﬁi si@Ph® @o@ahﬁal@gﬁbﬁ' enah erdﬁ%%@d \Uhérlihel i6H& can lack

ron can be provided to a concentration of from about
addltlongllwam¢wm@Wg%op@tg@a@,tcan haye poroy igtlaRted:teza concentration: of

from abw%?]omsiom@&nme 2Bbui gRh aRLRANd/EFH um can conpri se.

activation by thermal processing at a tenperature of
100641 ap b thestsenT dansisustiRetd. aRea #0ris RIVECallPaRStinsyative mass 24,

- and corlBuBillcEPasP el bh |6él|€/ [QBinseRatdrial 407 FftBer, %oﬁ&ﬂiﬁt/e 2nass 28 can
m nutes. Such ac i on can occur during a,ref

comprisg? GfFES dw@g.wh'%ﬂ%f@msgsd"@sﬂssey (BhvsiaY Geind 'ﬁy%{n40 and can
further édﬁﬁﬁ’@@'&qﬁéﬁal I%SI@rp meﬁQQ@%o@Qﬁl@%ﬂ a8d/enmétal BNS/S: I@Z@h#/bich is formed

has a lateral wdth that is |ess than the w dt
- over andy physically gggingighe F’r""é?‘%laﬂﬁ'ly, pocket region 46 is

[0065]3U@F50W36 8arl e eBRLIQSrEd 1 8B aAthih §ORAR a'ﬁl%%aﬁﬁ’d the array can be, for
r?r jses a lateral width that is |less than or equal

examplq ﬁeort%'faq’”% «dth of device 38, the total width of

[0066] dew ﬁl@th%g dP @drithd 1he Cfoﬁéﬁ’lhﬂﬁlﬁ ofl FRt ans aefirivel thabfefdnces to Figs.

of the pair of dewal |  spacers 32
213, {g 8ﬁscg5'9tns TWEEN S"r@? ammw@sf\@@ %Hﬁ?ﬁlﬂ%ﬁgglﬁﬁ%abow in

describiRg #16Y 1Pad ¥fftodizaen dopant in doped region 46 is
separ at ed from each mé %@g source/ drai p regi,on
100671, Refeitipg milly #0490 20 FHSTPESTUSSHIS, 92680 86°WF o6 S prelminary

processirlg dtagd1OC8kktiIBdN O c@ﬂ?ﬁ’pﬂéﬁs@ﬁkﬁa’téﬂer mshiafi@nlaysr 24, and a masking

| anted into ke | east . so
material,{0% fﬁ@“%?‘quénﬁufﬁf'eﬁfﬂy% £ aMasio eriah 107 e Cbrsts B rpxample,
either pbs&ifie 6ﬁ@égaﬁvél®hdmem artCii péaﬁdm ePibdlirh@its tcbﬁrcamlpnse M108Y ™

from J rT?ﬁSArg@%?f Jq%réﬁ;%éee}ggﬁg&b ’g'ﬁt ggﬂ?@or\%gﬁ?/ (fgr lﬁ(mgg):{%ographlcally
patternéoeﬂtcpﬁ Aft, of tdipice Ry ariy epdtiell Bidtke N 02 ieETdE. aBioek s 0athag-a sidewall
edge 1(}%@& altnﬁg}%gea Wgr H%@’@%@%@Etgﬁgi&% odefﬁnqglggk,,cig utilized herein to
generically refer to any patterned shape, including for example, rectangular shapes, square
shapes or shapes with curved edges.

[0068] In the shown embodiment, blocks 104 and 106 are formed in physical contact with

insulative material 24. It is to be understood that the invention encompasses other
8



be referred to as a sub-region of a doped region.
[0062] Although Fig. | shows heavily doped material 40
wohogaiessst ack 36 utilized in conjunction w t RCU@S2®3/026906
channel region 46, the invention enconpasses
enbodi nents wherein material 40 is substituted with _
embodiragnte (nehshewn) vd1eein Masking repderiad 162 i feavrmidirestly pa@e&emigonductive
materlals‘ch*C b@ﬁatet ﬁ‘f |ﬁ“i‘lt1 ra:bééncgt b in%@lgtnfeoTaylaraléﬁrtozn@shlﬂ u@fﬁi&ks that are

dition to the features shown in
PhySlcallS‘laglamStMﬁ@i%@l on 10 can conprise doped channel

[0069] reﬂ' %bsﬂ‘btéi&éhofselgét\ﬁgén %Ettér%@étméék% ¢’} HH&‘erdeylaﬂe in the shown

not shown) particul ar enbodi ments,
embodlmmje@w maﬁméurfa@naasofb@ﬁléam materal aaﬂlsisSﬁmOS@évW@@ gap 110.

Patterne?arﬂo@@ 1‘&%@ ‘VUGt é’én%é"@cfhsd%?éh"t\b dovky Q@rs‘i'%ﬁfbh ot iuIABe layer 24,

xanp bor on. bor on gﬁg channel reglons
and to leave amcn@mrttqno@fdayey %(’dél@%PVﬁ yn embpginendp AAYig dpgferial 102

formed iR2h AER4RLBE l‘ége }‘Bﬁ(qmﬁ)opéité?% EIBEKsaﬁ 0L 8nPh06 EaPBdver a first
about 5 x 10 at ons

_ t'o about x 1012 at ons/ cnB.
portion qfGostlate H2 ene leave AGRACbPATIPN @ft the gUbiratemetaripbyncoyered.

[0070] phk%fe%@{d ¥ ﬁ hnétcoéﬁiﬁuiﬁi iszSrnH@ﬁéve%Apatteﬁ{é@ &kt B6cks 104

ysi cal %al nst material 40. urt her,
and 106c@naduwthlmgamﬂs1@ 2@8@&9 Mdgyeissat Igastisoms efctheegastion of insulative

materlal\@lI tﬁé’( i %xﬁd%"eﬂ%@tv%erne&wk! 109 ah@NY8] §11'fb| |'n)fhélgl§6vﬂ§éﬁ1b$d1bh€ﬁt covers

can further conp rise a netal met

all of th@o@f?@@@@ pogtipar of wewiAte ﬁ’@tealal am o9oatayaeﬂ ‘wlﬁ @hm?ge"a' other than
: photoreflé’cr Hf?‘djln ;S’a}f'ﬁéuleﬂ%pl?&%%h@ Qlohlés&ﬂ'@lb sk %&%nél'de‘s@hgféd as AZ R200™.

. [0065] Sta can be considered t
by CIan@tnmgma qarpqiyl_td ag,‘,gamrpgg ris ghy<dealy @gamﬁ’r(ghotq;g%[ﬁmlqgksaog and 106, -
and corfe€p&Hds o EZnﬁéﬁéIMmcr{&QQﬁ] seﬁcﬂ%l{]‘ %fn&fedffﬂfn‘ﬂb\‘i@ dxPésed portlon 112 . .

construction of Fig. is described with reference

of insulatiyg material 24 Whllﬁ rg@g@ﬁg@dﬁgreq tg dhe photaresisf ofibjogks 104 ancti 106.

[0071] num’gﬁé Qgpé’t\,‘t bf tHREnVEREN acoaliRG 144 'cbfré%%na@%/the' Material designated . -
describing Fig. 1, as appropriate 067] Referrin

as AZ RRAO"; and {p qagted gpross aneenty eha §?W@f\iﬂ%w§ wales, akaAubgeauenty

-spun dr;'i1 Ri€ InbfEdNBEYAZ IH20086 il 4 Yafdr-dASed RIS, Wot it @rbréférable to conduct
onprises substrate 12, insulative |ayer 24,

the procadlules gsoqiRib A MIRIAZ B0 S ima Feperale FHAeifioTLIe dysEdyips utiized

in expo&i’ﬁ? kdnﬁgdéﬁfo%fdgabhol&%s@ﬁ%lrfcém?étéﬁ @an frﬁtérf@réaﬂm Qtandard photoresist
ei positive or negative photoresist, and

processipg 1 RESSTAnO B RIPRERS Sessis cior PEcSeRk BYTen CqTpgises forming a

photoresistrds<LP0P ahd h@tBlltﬁf)%éalﬁl@élly ﬂ?@ée@sfﬂgr@ch @nddsdn adseparate “bowl” or
photoresist 102 is Ot0|lth08 hlcally patterned

chamberf{p@ taat;}&'i%edoq'ur@ajf PN ghepadl ‘81 bl ocks 104 and 106.

[0072] BI Agkr 1QAtiNGS1 B Sé dieradd, s@ﬁ@@nd&&raedn@rubm erggs Ubked at a
s to be understood th

[ a er
temperareiql et AL TAOI (o GNbAPLE | Susrebeing b Wiskarb T ihsgeeid from
resist 184S thel Nﬁ'RQ@Oﬂg efn@[]cr@ésaﬁm{r? hlay@cdfatzzalzawwsdwmsresnst blocks 104
shapes or shapes wi curved e
and 106 pEhesESSIMERG ol A (oG 1gaoRS b4 F50 OB PR quen g coating
into a S%M@hﬂ@bdﬁ&% aGth bcks 104 ARYHEE Vﬁe Mt ab3|§|4atedj s IAZ R200™ is
be understood that. the i néen ghe enconpass

but onegnqmlai whichgpeeutit ineined present invent on b%er materials

which selectively bond or adhere to photoresist blocks 104 and 106 can be used alternatively to
the material designated as AZ R200™.

[0073] Referring to Fig. 5, coating 114 is exposed to conditions which selectively remove
the coating from between blocks 104 and 106, while leaving a layer of the coating against
blocks 104 and 106. In applications in which the coating comprises AZ R200™, such removal

can be accomplished by exposing semiconductor construction 10 to an aqueous solution
9



enbodi nents (not shown) wherein masking material 102

is formed directly on a sem conductive nmaterial of
weubsmgise 12 in the absence of insulative | ayecT2%2106/026906

result in blocks that are physically against

substrate 12 0069] A gap 110 extends between

comprisiggt sgtgfa@tmtm salglipra fgh BeEctivaly removeh@ Berowlesslinked portion of
coating @@09& &ﬁﬁbleaélqdé%ﬁrsuﬁé{{térﬂfs%méﬁ i©fhe Mater d@{)u‘n‘éﬁf{@tﬂ *SHLUTION
I S exposed Patterne

C™" by é—‘rﬂ%f '%G‘t@r@ﬁt'wl dé%si"tiém@'éaft@.sd@\\ﬁ@icr‘a‘\z R290 ™pis utilized, epnstruction
10 can bé‘%Hﬂ)}@&th & aaébeéallg& harc?1 4 AN SerauRe60RSh RPbhH fiblgfzto about

ayer 24 uncovered | rrent aving materia
140°C a(ftgrf fm@owahofaﬁheg@g@ﬁ@e@h@fem ragt@rualgzﬁl.{cﬁd*tar@, hasggan fully dry and further

tp%?mﬁg (=TI I gt

CmSShnlpme tion ofOL?Ic @r@?ﬂe@gﬂﬁ??eavelsg&?eoggar?g 1ggrti on of

[0074]{ h&he gBaiNGat ' reEeEINCATouRTLB PEPISIRSISt bIDPE PaRES SpRAidRjed to define a
second I'_lél&:k Which & 'nglage%lllX' %ulﬂnﬁ!r@egey%&r edfdlst BF NRd phot%reS|st block.

hot or esi st bl ocks 10 106, and wthin

SPeCIf'CEiblathen‘goai'mg 146 puersphetorpeisishlocko i dsfines, tatgy é’rqugﬁﬁ 1§fwhich extends
|aterauy'oﬂﬁhgrétble¥&qd E?ér&lré_o%ta 198 Jf%@ck'1§4%§f’§l§g dQﬁﬂe‘é’eaet%pkéa‘I@E kS5 which
104 and 106, and al’l

he shown enb nment covers

extends glevehianaly sious tsofopi s g7 i Gackt 108 HENIERY, 4o Gapting 114 around
block 10@%W?Qeélé4atér%| @dq@ R Widtbh 8%iBRds LRy onérefb%%r%I the"l‘élgral edge

partl cular a I catl ons, correspon a mter
109 of hj@zsh Hfatand faghmm@w topedge 47 avich ﬁt%ﬁe\reérpnaiwaabove the top

edge 11|4toqlb|oggqbsng 114 is physically agai nst photoresi st
l'ocks 104 and 106, and corresponds to a materi al

[0075]mPBﬁtoe%ﬁlﬁtbféo@%ﬂ@etar\sdew eeatihge 14 SHFPWERg Sipd Pbgtoresist - block -

togetherpgéﬂn‘eoé‘ rﬂés?(lngoﬁloblf‘%kﬁtlé\é%l £5h@l1atéfhily ‘Wdérethan was photoresist
r emai ni ng her ed ge oresi st of” bl ocks 104' and

block 10dgAlso, [m@mng|$trplQﬁke1 Oﬁsﬁ*j@d

togetherlaéflréoé rRsIRHdBIoEI0 1?@%?’(@# R éﬁérg@@sérﬂjn@ie%\lfy WileMhan photoresist
and i's coated across_an entir et

block 1056 HIERlRsL PR R s 2CH(AiPo S eS8 98 EMIATged Bipele) Bpye a narmower -

gap betweeh&h&attﬂantd’@tph%ré%?&%dkslm@amtm b sleWofdd 8bating 114
so it preferable to conduct the procedures

narrowse@@owﬂé%@%ﬁﬁ#mznmefwch.saa separate chanber from

[0076] hReE&rﬁﬁ‘@fﬂJFiQSGUé dbpafRd 221i81 irfAREH N&lafRCtoURY Sl @dRioR 9 o Masking
otoreS|st since water can interfere with standar

blocks ‘hihepd e@osPreV%’Fto@és%‘?Hﬁ'ﬁt frapc Being rigiipnted i the P@erd regions of

construdi'bﬁC‘IQﬁSTﬁé uhBl@cl&!de fc‘)h doﬁ’é%ﬁdd@ﬁo@@y dr’ﬁﬁﬁhlﬁ%rmrf&eaarea where
ot oresi st nmss hot ol i t hographi cal

hi
stack S 0o 8 HnEBHIo BAIETIEN. AR BPIIcEPa bof fors 2 doRsshpasket region

46 as sﬁdswﬁnnrt F? 7Ut Dbpee Podket re?brf% mas i20Ridef céfstipoRding 14 the narrowed
072 fter coat| ng 114 is fornmed, sem conductor

width °f@8H§t1 uction 10 is baked at a tenperature of from
[0077] ab%ferﬁr@@gélﬂ talraglte, 1ddPent BUCBarb abpisd & s‘iﬂglzléaﬂélévyt &type dopant

fuse acid from resist 102 into the AZ

such asc'F‘%‘H%‘l DA FRMPrSERotin A NRAVRPIRVARRGH $8d raé‘s?%dﬂt'olﬁ%'&%e dopant

such as1fif exam@lel B6ronT NEtHOUGS FlgsNBiane 7CadhiRtaBEndtioR of @BpédPodket region
bl ocks 104 and 106 and/or. formthe coatin into

a
46 as diiging A @'Hﬂﬁeydaﬂﬂ%r%%lo wit tif 19 B%k@“dfoito%d*%it e W?ée“t invention

encompaﬁée%rélﬁlméﬂleé legHbRbRENES (NBZ s TWhérgin th)torQﬂ@reﬂﬂhb%htnﬁd steps are
can be utilized Ln nethodolo of the prese

utilized F%\P&FH?H‘ APP2GY R reaiRNF6-aIFOT SXAMPIS: %“%??Wélwtyeﬁmpa'ﬁt such as
boron fcﬂ@@ﬁ@lé @arpb@ﬁrﬁplaﬁtbatmtble&pdf@d loanﬁhzl(@fg Qé”ﬂmbretouf%ﬁﬁlng coating

al ternatively q he mat erj al gnat ed as
layer 111&(%?* B?Fﬁs'slf{e'? %‘?'ﬁsl HY @89 F1G5: 56" e&'??é‘b’?'ﬁgaﬂ%of’g dopant can be
lmplanté@(ﬂ‘t)é‘relﬁrrﬁ@tldh%fdéﬁlér@él@ bideks 1 18 @inactdovelityin rNPMEperideRt step either

from bet ween bl ocks 104 and 106, while |eaving
pror to &b & dRPTaa G S %tpe dopant.

g¢atinge! T RUERENGRY suéqjh@hqﬁg’e&st block -:



bl ocks 104 and 106. In applications in which the
coating conprises AZ R200TM such renopval can be
wacomrmpdisshed by exposi ng sem conduct or const r BCTiUS2003/026906
to an aqueous solution 9 WD 2004/019384
Us20 026906 conprising surfactant. Such
[0078130 Pah?%é%%%? activatrs By thermerl Precessing &t gdempaiiaiye of from about

900°C @ rdboln 10hinu&o®s Bbeut1d Mindtes Upﬁeﬁé@blﬁy &W%éutswrﬁiﬂﬁieafbt about 2
on i,s the material narketed as "

mmutesbyAc%{/%anémpopqﬂté?g 580 g duringyreflpyy otgﬁﬁ’ﬁ@t@'tln 8A gnqeﬁendent step.

[0079] WhiRWHerfidg R2PIGTH] mateHhls [102€fd 10QNFlgr YF hicdBmolEd 8 &Rr substrate
subjected to a so-called hard bake at a tenperature of

12. from about 130C to about 140C after renoval of the

[0030]norrh@r@@%ﬂtnlhﬁéhtlﬁﬁt@n' %van&@éﬁuﬁ?rfgrnbéﬁb‘éeé %cf(é'tl b?ld?i%ythat are

d further crosslink the portions of coating
narrowey HRP %m&shﬂddﬁ'!@“@_BHOTSHBOQ.@B'“C[Pmaﬁmg‘ﬁl@ne Specifically, if

photore€igBblotis 104 ah&MBb gF lf@g 3R Behs @ @ HBHsSEiodd RFkné %Hother as is

b ns ?re q ine a second bl ock which extend
possiblq By & %«"rfW%furelvaé? QPEARNIR PRILRTRIBT rogase. (IRBLRIPEasSiag of the present
inventioh|m|‘effecﬁié§£ défireal hev nieféﬁm@%dk@gﬂkléhoo‘@d (mho d)OM%h Sre closer
efines |ateral edge 116 whij ext én

togetherbébgﬁ‘?caﬁ'ﬂfbeomﬁa by egiolitnogrBhis pre@fgsémmor@r Ip|Qdfeqr words, if gap

110 wa&Qﬂmaﬁiﬁ&brﬁieaotodﬁé\}enﬁsmﬁmh@:ﬁ Rdfife kiR \éﬂ#lé\rbbleebgg'}%?ohthographlc
at i above the top edge 107 of bl ock
Pr°°eSS§9 '1%‘39 og &XPP#@%WPB%E%%P“V?JV seqceddhe éaniynessize of gap

110 to lelbwiths ainiel@e adHiSvabl ffanestsiRds|n BarBé A ymswumaﬁt@ the reduced
the | eral d 109 of block 106, and f

width °f&éﬁp1 Petween 15°Kéd1d§ ahsi12pibe; lss<han &t PaRRY yb%@a@ the width

of gap 1t1 b%etv@dén iBstge 104 hn@h 06 bAcko HSformhaibRadf cBBl@HgOT ﬁls' st., :

10081 1 B Ry BRI it dOR PRI U T ERYHIG 18 B0 absence of

lnsulatlv\&hhahnals243l(\hcﬂrﬂeﬂn)irydlch HRAANE Yaydr 4ah B RIAMBE Sfter the removal ‘of
phot oresi st bl ock 106

mate”aISHQEtaﬁgﬁéggf'?rﬁﬁ STESL?%'G?WSB?%SWQ such phot or esi st - bl ock g
[0082] t otreteneoditrdrits eofathemsventbrb Ihagilsg 1&5bédhbﬁ§hrie$ réglloﬁé qRet shown) -

underlyifh Gole R SHiR A 15 Whaiets B’ ianee) TPk AR IqRSALaY with non-heavy
p-type dephrets gRahlzhaomhes )edimsec@ Iafoiraue by irgplAntRS dERAt thfﬂﬁle appropriate

s o P I AE BSR B v ey o crart o
be formed rpanlstoofmrm_étlcsucﬂ‘llag@rp'l 02 Ogalﬁr]atlaﬁfcﬁ!fsUbW@hbMe‘F'réglor@ céh comprise
o580 1 AR St aLiap 1 penst it U0 T
atoms/cipdi ng i npl anted i nt o the bI ocked regi ons of

[0083] Coﬂ%?e:quilrgat oﬁl—rl . 1% rga b cke ghso@qt&g&aﬁ)%z%@:ﬂ/@ss 11?4 can be
undoped 8s u1|ttallymnapd>syted oorbaiteﬁmtlvélgl cah mél iRt EGpéﬁJ PRNthe BAdwn application,
s 0 TR A 0 1o i e o 0 (o

1), ormad$e4m(ﬁrg OWed wi dth of gap 110. [0077] Referr| ng again
nt 12 rise a sin

can |l e av
[0084] iA %g[te&%%da Qﬂc’ﬂa gal P]%éf: din YMeda AV omBRS 312‘61’08{’?‘ syieh blocks
portlonstméamys p24. ywlesldng)materahﬁzﬁacamﬁhﬂmrirls@mP e*hrﬁM@,GplﬁW@@%t and can be
h F . an
formed lﬁ%é%lj%gﬁ?\l&f ﬁé’rltqerﬁﬁ O#Pr 8’6%8@8 it g% Irgcess?ng. l\ﬁasking material
126 covers a portion of construction 10 where stack 36 is ultimately to be formed while leaving
other portions of construction 10 uncovered.
[0085] Referring to Fig. 10, a dopant 127 is implanted into construction 10, and specifically

is implanted into portions of material 124 (Fig. 9) which are not covered by mask 126. Such
11



46 as utilizing a single doping step, it is to be
understood that the present invention enconpasses
walkb@rnegisive embodi ments (not shown), wherein P@D/USL003/026906
nmore inplanting steps are utilized to inplant dopant
into region 46. For exanple, a non-heavy type dopant
convertssthe Imaterial B34 tmmetsriak26anRORANE 427 BRN FORPTISF: g’d exgipgle, n-type dopant
(such afﬁlﬁ’&?ﬁ?roﬁ@%‘r %Fbeﬁﬁ;? Dlobant ‘@)7 cEHn' tSH pFo%dfsQﬁé“a%n@élﬂ?dtlBS of at least
over ot oresi st bl ocks 104 and -
1x10° Aaatpmsh:mna@nytyp@a%&omﬂomﬁybﬁ@ a:mnwtraﬂﬁm%fnfr@@ abewr 1 x10

atoms/chn®k uggxo]fozee%ﬁggﬁg bl ocks 118 and 120 but in an
ent step either prior to or subsequent to

e

[0086] doﬁe%rm th F191é1h€33’9\$1ﬂn9 meissalddifaif remeyedneh tRplased 3y another

patterne@qé#ﬁ‘%qqg{egglfi%fi MAKHEShatepRaYs éa%zco?ﬁd?lsgefoaéiéﬁﬂfﬁé eﬁ’notoresst
ermal processing at a tenperature of from about

and cargfoecfomed anje the ﬁhﬁWﬁuwaitqrr@ bab dert exnirieuPlaiolithparaghie Hirgeessing.

Masklngf Fn%f@ri@p@% cdveid B4he ﬁo‘?hcﬁ‘b@ﬂéon%truéﬂoﬂuﬁ%hl@‘:kbv Ad iz0Porfién where

can occur during reflow of BPSG or in an
stack 3§ lﬁ@'&}ﬂ”@i@lﬁm befosped uperyesd. Referring to Fig. 8, ‘
[0087] m%ﬂiéﬂn? 1%@25 ﬁﬁﬂaﬂté? n‘tg' Shnsfdctidh® 0. &8 VR ckiEAR i9Vi@blanted into

present | nvent i on_ can

portlonSa@fv@ﬁtealgleéa%|(l§/lgf 8} mhdﬁb‘pé@ pelcrverqdey gmaskt it - augh converts the
materlalnﬁr%gﬁél M‘arﬂ)o‘béﬁt b9 356 QERIKSOIeA dHdokite | b&%uctlwty typcfa relative to

t hogr ap processing al one. Specifically 20
dopant a;%t &ugberstdoearﬁc@ qamb%wmplfo@d(tpua;cor@;engaf@nc@rﬁgfedé?%1 x 10
atoms/ch®. be as close to one another as is possible by a
particul ar phot ol i t hographi c patterni ng process,
[0088] pr bt paicHigr @prligationsy Bwekt 126 ﬁ@n?)l 60 haseligtinated Q'éq' )glopant 127
|mplanté!)ef1{d"§'geﬁl§¥¥y W%té?&l Pogkg o) 18uBSshubAy, skt 12§)caWeQ‘Brmed and

are closer ~together than could be achieved

dopant R inglanted gt asaneensatiebigheigthan it of dAPFHEY - ﬁé?cg,opam 129 can

then effGétR/elylé\%rMﬁe?m'tHé tdoﬁbﬂ\t)ﬁ szO\FvﬁFﬁﬁ' e"x@oié@V(%nBIoBRééi) REgTbn of construction
feature size achi evabl e by photolithographic

10 to form deragkinatgrials HARANERE. f or mat ion of coating 114 has

[0039] ef fR%@érhN@{d/Flbe@FyCrﬁ@kagemE@ﬂbmz% Fig & 19fs r@ﬂibve&lQayé‘rs 28 and 30
he m ni mrum achi evabl e feature sjze.

are forrrp%#aqraﬁﬂ NSEIBR; e Missdisquseed abrMee BYCuARIEAN e?me%ﬁf Slligiyle, metal,

metal cORPYRRIR MdRFKeetdildion Qdaribzfa¥@r330 B&n L&Rpriddham ifklla8@s! faterial such
to apout half the wid %%ap 110 between bl ocks 104
as, for examplep gili¢an dpxidearde ilisoRAitTidh of coating 114. [0081]

[0090]' n @Wé}ﬁﬁ’g FERGS 134k 22 @3@36 é%pméoptrrémdh@xé@érs 24, 26, 28, 30
rate 12 in an absence %tlve nat

1 n
and 40 eh'a's é%oﬁﬁs«‘h pgté?éwnsﬁémbst%?@mp%at@fi rﬁéameﬁn@amgptaePaﬁemed

photore&@ﬂné%‘é@bhov@'f) ovEEtheNayars ahdZuBsshubhtly Pangdérih@ a pattern from the
equent processin 0082] Inp. enbodi nents of the

mask thT?HQ@ﬁF‘F Bersaliizige ﬁﬂﬁglf %ﬁ'%{% ?”q't@@ﬁons (not shown)
[0091] UNdRElsydcRE 29 ahe 38tcaR ive u?&arpédﬂai@d intd thesrtroctione ot: h@nmeﬂy forming

source/érgmlqr%gﬁgg %&(g&g&d@?@g Z’la\#w heag\/y apﬁﬁ@%ﬁ@ ggwgl spacers 32

(shown Olﬁ na@t 1). ntSbuHé‘i’draiﬂpfe@Wnba:Bcﬁ préfé@a@ &dn beefoaﬁ@cstw adxéend beneath
renoval of nateri al 102 and t vell Y

sidewal CSRaREEHE PIENS OLLW CHEPOIIRST I 5 1cp A it Hnobiesiation device

38, w.thbaty@aerib% béﬁ@btﬁ&hé eorrédpoRdial stitR2D K 36£4i ons can
lanting boron to a coggent rati

[0092]ab&nptl"§r)@pp ion + f iRe JRENtigN 48 Slgscriped \ilﬁliz*ei%rence to Elgs 14-20.

Similar numbering will be utilized in describing Figs. 14-20 as was used above in describing
Figs. 1-13 where appropriate.
[0093] Construction 10 shown in Fig. 14 can comprise all of the features shown in Fig. 1,

and can additionally comprise one or both of channel pocket implants 45 and 47 within channel
| 12



atons/cnB. [0083] Referring to Fig. 9, mass 124 is
formed over insulative |ayer 24. Mass 124 can be
waonompweessas initially deposited, or alternativeCyusaw3/026906
be in situ doped. In the shown application, mass 124
i s undoped, and accordi ngl as not acquired the -
regions ydepwing tragsistbr gateiséackaeds é@n@gﬁ @Jcketlr)egloa§ 45w 4yocan comprise
|mplants(3:f' Igea()ﬁr) -t FQ%&H‘IS gl‘?‘tatserf&e&%ﬂﬁ% iAgiufAt & 'p@l'tlc@!ll%@ entbodiments,

nass ahd suc ocks portions of
doped pm regians KESNIchE7 raadelheagorEsBoRding SWFRHNANG, chasnel area can be

addltlonaeflga?@eﬁ ng%t Qéc%ﬁhsﬁ-tﬁ%dd&ﬂé?\t Reich fRF 18 ekdth®le! BBromNOWNcan be

for exa ol I t hogr aphi ¢ processi ng.
advantagmmlsu fog Uiﬁﬁﬁemﬁl&im pmgieatclmpéar%s ity @ bwoaf dersids chapnel gpgion of

transnstoﬂgewgsr fo éécﬁé?é%egtﬁe'c%nk,‘éﬁtia?ﬁﬁ@flbol;& ﬁﬁzéd’im SHUnh8I region. For

er portions construction 10 uncovered.
examplef tmgspodn@fe@ts raf rﬁ@e p@sgptgqur@lon gvlmgﬁ,harﬂey ppekgt mlgr,xﬁ 4% and 47

are mplbﬁ'ttee t6 %Slhaleﬁt é@%eﬂtpatloﬂrkﬁ‘ f?d?ﬁ%'meC@k'mm Atdms/XRI* 39 86ut 1 x 10"

portions material 124 (Fig. 9) which are nq;
atoms/cm%\tm boronydoag tdlized n tfsmnnqlrew gemkw fregnakeut 1 x 10™ atoms/cm®

to about%c;ﬂ &Séﬁﬂﬁm%ve ?@9}9@:& SorbR o5& 61 ffc'i‘h abédt 5§ 2 I‘IO12 atoms/cm® to

can conpri se, or exanp
about 1 w-10yp@t°d@{§ahtthat(%r§clﬁ'"é%d ﬂhé@%\gftﬁ,@gort?rmath@eabﬁ@')ce of the channel

ket Qggﬁ w72 e Qém nded to a concentration of at
pockets ? Jlog e%é‘gs |n crrB and typically is provided

[0094] t oAaneibwttmfcrrmngoﬂae@pnﬁrtmtwra@bﬁls 14 je deggtibechwigfisfenepce to Figs.
15-20. qlcbél%%tthé n%%tﬂ&:l%]utmiéﬂw fﬁm%ng [tl%)gﬁistrﬁétfcﬁlr éHoWBI ih ‘Fl{ﬂ@can be as

maski n mat er 1 al I's FTenoved and repl aced
describeginalpduer in pgerteeeehé@ fﬁmaaongofnﬁteeﬂgaﬂ £omstrugheki ?@“b'ned with - the

followmd@%@rﬁétﬂ)e ?eoéréﬁ@d&?ﬁgjr '@%rrlﬁ%fnlt@ﬂ?wl% @Wé?ére&rﬁfructlon 10 is

can be nto th attern by, for
shown aéﬁamiﬂematlmgm@wammgtaa@ﬁubseaveefégﬁw MegiinRg ﬁ&\ter'a' 102 (Fig. 2)

can be ﬁ&ﬁ'@d%mz’l@@sﬁ%‘ﬁ@' photdl \%Qéhtlé Qr%c@ése§ A Edrimplab & bibdiks 203, 204,

| eavin ortion stack 36 is ult

206 anc ot e 3 e e oamn Boirotd s 278 AcPt4 Bebicenpatiemed

blocks Zoqp%r@r}idéd ah@ betvRAitdriddlocka. 208N EhdSERE | fni thdlshiwh Embodiment,
anted 1nto portions of, material 124 (Fi

an uppemwiqﬁ;eamg of insulativeclager :gfysr%ggseflzrgthm W%W%{@%R\@Iﬁepattemed

blocks 288t 864, 2b6 afd 7B @hh BE féthedR AEAbskABe 6RIBYSII(oE Shawh) and upper
osi te conducti vi t‘%‘&W pe relative to dopant 127.

surface Emf EHEPOMEISEtemicen eypateRsl of stieddraie 1%
[0095] Co%ﬁ?ﬁﬁﬁd £8. 95 e@=8hg t1hans %rmeaQR@r aftsrAsd @H&ore{sﬁgﬂ&ﬁicks 203,

particul ar applications mask 12

204, 208 FnH 98 G WA SAEPAAD. LSHRSPEADRLP. AL MR be splectively

removeéi’ffromib@tWeéh tH2 Hattdrh8d phbtorsdilI IREHIE théngby ABaHngl 82 A&vowed gaps
formed and dopant 129 | I ant ed centration

210 a5 shiceh Hehdd. IR &ETIGHLBBRRYIMEDIS, NHVSIb AR S oGS Pres a wich

that is |ds8Marfrt &%lt&%'bﬁu@éﬁrtﬂ@ﬂﬁd’m bhlﬂe@@p@ﬁilor]ta?ormahbm Bf coatlng 114. As
exposed (unbl ocked) region of_ constr bjétl 0

additiongibpaipWibenG ol s S GLRNRISPEVALOT GR35 | HeCaR forFoTi der Biotks 218
219, 2083dnd BBpking material 128 (Fig. 11) is renoved. Layers

[0096] R%?errir?goto Fig. 18, a dopant 122 is implanted into construction 10, and specifically
is implanted into portions of substrate 12 which are not covered by mask blocks 218, 219, 220
and 221.

[0097] Referring to Fig. 19, dopant 122 (Fig. 18) is implanted to form channel pocket
regions 45 and 47, and pocket region 46. Such pocket regions have a width corresponding to
the width of narrowed gap 210. As discussed above, dopant 122 can comprise indium and in

particular embodiments can additionally comprise an additional p-type dopant such as, for
13



are formed across construction 10. As di scussed above,
| ayer 28 can conprise silicide, netal, netal
woanpouyass and/ or netal alloys; and | ayer 30 cRQT/US2003/026906
conprise an insulative material such as, for exanple,
silicon dioxide and/or silicon nitride, [0090 _
exampleRbpwny iAsgordingly, §ockesredianecos 40 andAd cap ba raplgated ayithdadium in the
absencd BPﬁ&cilﬁHﬁal 85dnts gp'car?@lm@t%ne II Sﬁée‘%élgnféﬁ Wwitt bothdindium and, for

patterning can acconp for exanpl e,
examplef, dorana gDapgshpe ehmnow@p@rr%@pgtis tn3 KeQ'%Pf H1eosubstratgarhich wil

r equemtd Y14y a r r
eventuaw‘gjrrrl:dt@%lg é?r%\gﬁﬁj ra;% 3y ﬁcﬂd | ;@er;ﬁiﬁd Ibgfhnrgél RRIck& fegion 45 is
substan@alkymangawommeﬂomﬁun ?G@@m]\elmélogttﬁéﬂ(‘glu23/_‘/93'?#@"3893c?&ﬁo‘%!éted with
tranS|stdfrn8éVlcféor1§ft gq?' 4P t%?mlfa‘?lgﬁcrh%lﬁﬁélo%b%k@f rE§ifn 47 tB()rresponds to a

ce/drain regions hown Tn 1)
substanwlh/mentes%qo%uh—@g@nlvzthlraﬁd: ponatiregions thab wil erve@b@ﬂae pedeglie transistor

g feXBRM4y N Fig. 1). Source/drain regions 34 preferably
evice S( % ):‘orrred to extend beneath sidewall cEacerS 32

[0098] of |ttl$1 aotéﬂ thai doca andipraniberiprentsrpandicomplaniectiato at lgai one of the

channeI%gBhs'tﬁﬁl i RleARVi&es 3P a%t1|'6°l6ﬁ tﬁé‘%@ﬁgéﬂ&dménl%@bh beneath
correspondi ng stack 22 or .

isolationgggyidecit, |lrbﬁn didepRedent geping sien %‘atj@é@fﬂﬁ?ﬁ?éde%ftqm lmplantmg dopant

122. Su&{ ﬁﬂg eh Eb%%n o’céur%%or t§'f6%ﬂa%6n fb‘f"ﬂé%@ét'tﬂ%kwo'?, 64, 206 and

In escrl as was used above
208 (Flg ﬂ5h@rsc@n| qylcwgaftercuf@rmat@n Pfsgwmﬂé"@ﬂﬁ?%ﬁrhl%ﬁké buf priadp formation of
enlarge@%ﬂ)%ké 948 | OfY, @0%@1' (F g ﬂ’) %eﬁ%v&?nﬂ%'lﬁ&‘ep@nheﬁfdopmg can

features shown in can addi ti onal

Fi
occur st RGN BhRNISBSS D1SKDB bl A4%, ZGc et anchit i ndshgndent step
~ prior to 6r7su%écﬂleﬂt NANOS!impikAt ¥¥2.2004/ 019384 PCT/ US2003/ 026906
regi ons underlying tranS| stor gate stacks 22. Channel
- [0099] poAriivatipa gf thalim sam pRMEIseCchant PEIPEPSIRE as idﬁ?ﬁf&’ﬁﬂ@beve Preferably, - -

‘indium B@f@&%n H‘“rdn\( Hﬁe%d&f@t fadfidh Zi’r"ﬁo tﬁ@%lﬁ?&%ﬁ&ih& subBfhtdMs H‘hlmlzed In
particul ar enbodi nents, pocket Tegions 45 an

embodimentg fpvinELERR .aéglﬁemﬁilwngwpm?qd@u?f&wmgdqpﬁamvéketar@aar&am can be -

sub-regfs oﬁl@ﬂjeﬁ' cRAHHel| bég%@@&rrﬁ@dtdir Bor&e&ifisom- ﬁw%?@feﬂ@@@mbodlments ‘the
such for exanple, boron. It can be advantageous

 doped pogkels 4B, 46 qrﬁd%?urmra@rfow%h%wsdtkwf fierpvariypg shrcko e garticular

embod.rﬁeﬁte ntﬁb wiete Iopfheqfockétg ANBrefiaft! asiRy trfé&ﬁdﬂwcbf%ﬁﬁbﬁé@ gap.he
tratlono bor on utlllzedlnt he channel region,

[0100] FoRetaisiagio| 0. 70, reARKIg lasted 16 219220 8eir FRVEABYEShirom over

substrat\éhﬁQe'S’énﬁé'tﬁﬂﬁgﬂor BOHRLLdrED, %@%h&@nwm&i’o @in&hen be processed as
npl anted to_an i ndi um concentratiaon from about X

d'SCUSS%b abover Gigss ¢ fd StandAasiesPanding, sx4 to é‘?rﬁh@ﬁc‘%?@s"“f‘}ﬁ'én% 61??34’1“ in Fig.

14. It GASR éﬂ\)ahtaéédué fb b%@ld@hﬁdlﬂ\ﬂ'Wlﬂ’ﬁﬂ cRdhrefPodket ffégﬁcfﬁsa:ﬁ&'éblated with
1 x 1012 atons/cnB to about x 1012 atons

transistorelexicps o a'@%a/kswsépornfsmﬁt'%@ar%orfqtf&hpa%e%fm@arst tq by tilized in

the chaRh&NEgRMAB tﬁé?ebyaE@éReaéng( t3& landount ogﬁﬁ ﬂw'éﬁtcaﬁrdi‘ffuse toward the
utilized in _channel %l‘onsmtheasence of th

storage ORUR IBFOT, JIRECENoRTARNSSF RsbPE HEPHTLe SR SUTRYRSITY @istorage node

Junctlon[&ngiﬂ]:reéséTEﬁé’@é Iéﬁaﬁéorﬁﬂcﬁﬂjlﬁdlsﬁ d“e@fé%%fngCéri amo@it &filigh diffusivity
14 is described with reference to Fi 15-2

dopant ﬁ%ﬁ‘hsf"%l for exampler Re98. ytlized o dhe she r?@oq (gan aSSIIStn in decreasing
leakageCOnstruction shown in Fig 14 can be as described

above in reference to formation of the Fig. 1
[01011001'1:§t r%}cﬂQW? ap #tsmative \weicongector constructlon 10 that can be formed

utilizing methods of the present invention. The construction shown in Fig. 21 can be identical to
the construction shown in Fig. 14 with an exception being the absence of the pocket implant
region underlying isolation device 38. Although Fig 21 depicts a complete absence of pocket

implant beneath the isolation device, the invention encompasses constructions having a pocket
14



followi ng alternative processing steps. Referring
initially to Fig. 15, wafer -construction 10 is shown
wano@Emigst er nat i ve processi ng stage subsequent PCO/US2@3/026906
2. Masking, material 102 (Fig. 2) can be patterned
utilizing suitable E@gtol i t hographi c processes to form

lightly deprscwith indisek §-e2tess thamabous J&1@A @TPRIcM 4196 Shavm)eXp eaastructions

of the pR%EH\FﬁVe @Et Eda g%rﬁ&'%pgg%cﬁunﬂ poeret PR Rnce of d%ped pocket
terne 206, and between patterne

beneatmweu@ ci.ﬁ@@ea?r% t@osolathn deMcosEARAPMENEB & RIRKIY P-tiRe dppRd layer 40

(dlscuss%Hrafbaffua? %ZNlFPBe uﬂaé’rlsﬁ)tobl\b? th&8Eedt o?dﬁnérz sRifi Wﬁm%darwcbﬁ‘étfhctlon 10 of
Aternatlve%gatterne | ocks 203,

gaps
Fig. 21 ZgB henfermes uglizing ther e slqhsqua@dawgléﬁ@f@r%meﬂaﬁes 51620 above
combindd @t %ﬂ@%)wé‘ﬁﬁot%ﬁ’tﬂ@érapﬁlﬁrﬂa?t@ﬁm?glgf ﬂ@m"é@lﬂ'ﬁ%'n‘?‘eﬁeﬁal 102 (Fig. 2).
sem conductive materT a substrate 12
Such alfesnaie pRtigMing FENgeEXPpSe regians ﬁbthflwbﬁ’ﬁfatﬁcﬁqli@ép to the eventual
IocatlonQﬁ‘gFaﬁ&QﬁP dQ\hQéso'i@%hétthHfék&vg% oth%pﬁreag% tﬁé"gut?s@f%te including

@g . di scussed above, coating
the area:that Wik eyent MWBS}IG 'S@ﬁf@vé’@wpﬁéﬁw bet ween the" patterned

[01 02] ph ﬂgo QQ%L o{ratl% %Cé%?m&;]'ﬁfu@m chuTktish ﬁ 0] @né@ﬁ;ﬂé&‘é@@ b? @Rsther aspect

wn I n Ig. In artlcuar nmbodi men
of the nﬁgsqnbménms C@!J@’“'éﬁé'ﬁn c1@m§*|5| %@Wa ifpi i@ h22,t gray be formeglsby optional

process‘rﬁaﬁeﬁg Ir?%Halltloﬁ Qo 3(9943 dB&dribed Wﬁth""réﬂér@n@é td h&rrﬁ?@%he construction
formati on of coating additionally
shown ig IEdQM'?"rl v?\SFS"@WV'l'? Fig 22eet Ipas SP@\W&'PG sPUreR/graimpgions 3é-resent in
construét%h”ﬁ@ '&Eﬁr&%’prgleoéﬁéw%ﬁ reglc%lsgﬁo 23@ vieh 284 extéiRPBe associated
Referrin I g. dopant is inplanted into
source/drginstegigpt aﬁhﬁrwneawdars Bé’iﬂcht%gﬁt? dev@eq 1'8nt Bensierpregions 50

and 52 I%Qﬁtéx%?ﬁ 8k a%gséét@ats%uﬂc%/dmhcfeg@h %4n§l§ch0fh‘ét3fl~%ds&h‘cé"ﬁﬁdﬁ1 region
cks 218, 21 220 [0097] Referring

extendspthg fulh\gldtlfugquhpvqrypg( ma@er qg;) Altgrqa;mql)éﬁh%@xqeasnpﬁ ﬁ@n extend the

source/&}%ﬁﬁr\'@élbn @@@%@ttharf t%@f@lf@pa‘ﬂ:ér @legh @neaﬂﬂﬂweﬂﬁﬁﬂé@boﬁoﬁiﬂj &Vice, or can
Such pocket %ra%lons have a wi dth corresponding to

extend Wﬁéowcﬁidfﬁ'6fe% PRl keapath pate HackiZdcussed above,

[0103]d°m@5§rt|&@lar emMBogiRTERL, %SU#cElairé\eré@Qné B4 dBArdd ﬁ\bl]oﬁfy doped with n-
mbodi nents _can additionally conprise an additi onal

type doBaqtyw %ﬁbﬁ'ﬂ“ gqgmsé@ andyp2 Caybe\m ity AepasMih a p-type dopant. ‘In

preferrédehidamiihté, @%&980kns 85 aRR |5Q,cah‘ébﬁlﬁrlse°~§ %@é\@ ;blﬂ]p)é doBQﬁt@bh as, for
regions 45, 46 and 47 can gﬁ ant e i ndi u

example, H@dlurgbggrﬂp@rqﬂnagdlappmcerg@ﬁ t\ngth@rthe gﬁtensmns can be from about
1x1o129dt6ﬁ4é/&|aht%cab‘bw3 ReolEbAgtmd W th both indiumand, for

| b k 4
1010415 ARG BTN 11a. b EHEaIAHOEHFoRETCLoBy Lt R ?{%%3 sGurceldrain
extenS|él‘féd§G |526cé|$%ba‘bhﬁéd #e b sdéh éﬁb@swﬂében@ﬂﬁ)%ﬁly‘:&ﬂﬁaﬁkhe pair of
on 45 is sukﬁttant aII central l

sidewaly AssOHSAMIGR GG TAFR F2at e WTER: HAPRST GRS 50, 52 can

be prov@%& %'eﬁéﬁ@e Widehbf atddllrfé%t@idﬂ{g it 6 db‘qucél:lmg 16. 1H’)eferably, as shown
ar | channel ion cor

i Fig. 2 6eRHPNPY 9 2 65 BLPv S-S SR Pse R Gaies, 14 and 26 and

are abseRUIrGN thé18burekldtai® Y&gidriah ltye up&%ﬁdg ot éﬂﬁdd&tsﬁdes of the gates. It
devi ce 16 gFI 14), nltOOQ IS note ? bor on
can be gAipniFassLRdP Wisa ey %S&%ﬁ*ﬁé& SoHo5 i redleps associated

with bitQddatef skiBe of @ﬂaagne@k defigeoHnNa afrﬂats m hllow lédl%ﬂhd:t&)ndlﬂvthé esnount of

14 and 16, or the correspondjn i on beneat
indium utlllzed in channel pocket implants AP5 and 47g I e presence gf extensions 50 and 52,

pocket channel regions 45 and 47 can comprise an indium concentration of from about 2 x 10"
atoms/cm? to about 5x 10" atoms/cm® and can additionally comprise boron at the

concentrations set forth above with respect to the semiconductor construction shown in Fig. 14.
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i sol ation device 38, in an i ndependent doping step
that is independent frominplanting dopant 122. Such
woOndEpayasent step can occur prior to formati onPOT/US2003/026906
resi st bl ocks 203, 204, 206 and 208 (Fig. 15) or can
occur after formation of the patterned resist bl ocks .
[0105] bud methed of iprmingriae iconstactionsall e gédl isplleseriecDwith refargnce to Figs.
23-24. 5@%:‘9@4032?&: 43 sbch ﬂilyétrat& f%@@bﬂo\é@iﬁng 51h§ cbﬁléi‘r%@ﬁcﬂﬁﬁmlar to.that
can  occur after formation of "enl arged nask mg
shown lbl"Jga; Kk prieg toxponectipp taranyGapagiipr Aonslidrtioe i «ligit kesp A masking
materlalpl'7|4‘?§ fo?rﬁe@ BV?%HMSHW 0bfd '|§[5’étféméd"fele"%ﬁése1€&tloﬁsoﬁ % substrate

t1on i ndi um can conpri se heat processin

on Whatd’é& @i?lf\klié@ bib e corpaetfsidesinf jransistendavices 14 as¢ dR. f Qﬁlﬁng material
h cket e egy i Nt Urd-qu Nge S

e oMo ORGSR S HBBH TS Sy s

photolithioggsphistrsacessegli um doped pockets 45 and 47 can be

[0106] SUR do?QhPWB %flﬂlp?%rﬂé‘cf ré?éftﬁr@"i@ |coﬁ§ﬂlc%‘§ 1605n@9fgrn§’é/ eﬁ@ﬁQBh regions

1 oNn erred di ment
50 and ﬁ%@k@\ﬂ@ im Big. 26 Rereny 176 éﬁﬁlbﬁ Imafantﬁﬂe\dsmmanglﬂﬂ amhlaatr techniques

t I r
typlcallytLEEz%VfgtF f Igﬂ'q% R%Bpo nts r@laﬂ@@[d LGk Im}ﬂgﬁqggﬁﬁé‘;sgtaﬁd 52 differ

remal n about t
from typigal halor mpé@tgalppqumeO]thﬂemantﬁ@Ot%nd:% dopupt faEa g Fg shaped
structur@%@ﬁé‘%ogérﬁ is mﬂantga(bnﬂ:n% 8Rd- sRIb &of rtﬁé"@é!r‘?é%ﬂoﬁ@iﬂb %\é%r the opposmg
strate Sem conduct or construction 10,
side of {hg gateybeipg, blq,t‘émd i enagidngpingtesgls bef- aQOP@tsF@s@@dC%@é a p-type
dopant érﬁ (Heferablly domsHds GHa0y EQW;‘ dl%ahﬁeﬂch arsqné.%m the
onstruct’ions shown in [t can
[0107] adVBﬁtS@gé%"é*UP"@f [FoBstrusEon rﬁ@pwm i i @%%{h Rel fuab@kewcessed to
remove Pﬁ&b@%%t ARl AL MotBrm IHeaRREREEbN @ﬁUWI‘FI?}SFlé oallow a
ower concentration of boron or other p-type dopant to
[0108] he Fige 2P iillkstiaten a seamcdbAQE FoRsdyFian 19 ﬁ@q@wsa@% Bveagqﬁh@r aspect
of the pFJé%nta’ﬂ%mfonojndCWlﬂ%tdés@ﬁﬁeocﬁiﬂnéj sidilap ﬂufn%@ﬁ{gdaé W@s used above in
storage node junction. ? concentrations_ o
Figs. 1@4pwhers aprropiiaar r JORIFHEIHCION0A B gRIOMEIE F'Qm%{ '%r?'re'iﬁ'i to the

construdtidh rlﬂi,%%ﬁte@hlﬁrlgﬁ b2 qhmoan e&é‘ébﬂbﬂ'ﬁéﬁ{gﬂhedﬁ@{s@%%' ét%a .@Rallow trench
anount igh diffusivity ‘dopant such as, for

|solat|orbrgg|ﬁﬁ|5é n B'@P%ﬁfthﬁt'$9'?tk°@dje"ﬁe@ﬁéF'Sh%ﬂ?neI region can

[0109] 2S Ak $Hill b UAGSERBE b)Y dhodeklfiBgth th[e%pé&néﬁwtnoﬂio §§19N&~ram Fig. 25
alternative sem conductor constr UCt ion 10 that can

can be fosigd itilizing cppyangonalshaliaw fenethisofatias dagion r‘ﬁcmﬁl%ﬁombmed with

various MEhdaRIGTithe! prds@At meMIdN deskittbd @dovearsiflowdritich Gagioh 84 can be
the constructi on shown i w th an ex

formed ghaRgnitiRlePRERIRGE SiFP RIS th‘eE@qtlop Ratterngl C tna? 102 (Fig. 2).

Materlaluﬂﬁlebéd’ kK bé@aﬁét*n@ﬂ Bi/eh‘l'eﬂ'@d§81|soﬁls§eﬁpéﬂ$\/eﬁoge>&)bse the reglons of
cts a conP et e absence of é;Eoc ket

i benea
s“bs"raf@h‘é‘h'?es&ﬁaéﬁ"igoﬁ hgEvEeiaNs (qeeredy ERetingh ”@ﬁ%rg%i‘pg% gan be ?ormed and
processe@ NS lekpédd @gﬁ)ngﬂﬁémﬁlllaevﬂﬁﬁu& undeid\CeRe) 4ori?d &t stacks 22 while

PCT/ US2003/ 026906 h ed with in (i 8
other regiogs, inHUNG R shallewdienc ét'%}‘?éwgr@g'ono&e%mf 4 hannel pockets
45 and Qﬂ?”@drf tehisNformell dsh@esRriese Bbove YalldWea byhfyinBEoraof the additional
ghtly doEed i ndi um pocket or an absence of doped
featuresp%pwgtln ISed®at h i sol ati on device 38, the isolation

[0110]dewnﬁ&ghamggoaprmezg émwoﬁﬂdl%tﬂaﬂtéfﬁﬁmé%mdnh aaeebaﬂ utilized in
di scussed abov %* be under st ood

conjunchgn i chaan OCKS! eRRMa adcb i e G AR BiPod s Ihe rvention

encomp@%bsbémi)@dilﬁ%‘ﬁtsuﬁl\}hblfeim r&(térﬁ%ng%mwa 52 spslsffgedvin Remiconductor

reference to F|1g -20 a
constructions in an absence ofthe descrlbed pocket regions 45 and 47.
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conbined with alternative photolithographic patterning

of the masking material 102 (Fig. 2). Such alternate
weoabddnyasmg can expose regi ons of the substrat 8CT/US2003/026906

corresponding to the eventual |[|ocation of transistor

devices 14 and 16 while covering other areas of the

[0111] s ulpsadditios, to the: layertpscrinesl embediments, thelinveaijeminglydps damascene
processéélnfiﬁrfl)hﬁn AL LGN sC © AR Sexehibldt Imdthaud o??ormlng a construction
ust rat s a sem conduct or constructl on

utilizing @ dewaprENeaUotRps imdrsedbechyifetaferense toHdop rZés?@nt
[0112] ! nﬁ%’aﬁr{@nto ﬁ@n%%r %ﬁ;rlﬂé‘l 48p @A APMe ! depbbifing 22lay&Bf dlelectnc

rocessi ng steps |n addltlon
matenalt2ﬁa§ge@|@§ldaﬁlwggnaW|alr24r elfltgn@qil(yglyt eleglrigilaygr £8& can be deposﬂed on

substrat&%% bHGhsHEe o?%‘ﬂ"\ﬁsdlé’uvg &re /réﬂd nﬁ%la‘ﬁ{?@%térﬁl bit Gan B8, grown after
l'east sonme o e source/drain regi ons 34 present

the damawen@cnmqsactSourpeic!ra@arﬁgleowﬁﬂ icae bexaresastt ror tegiepasiting dielectric

layer 20§ %s \éﬂb\ﬁl? f@%f"e&h b RrRed 86y &dafte1°’ gHHeGEntHEBh N

art beneat h an assocl ated gate device 14,
[0113] 16DleBOtrm131ilaiﬁﬂa|e%@2)rP§n50€ pattermzsl byn calneatienal pethods, ' such as

photohtf@??’a‘%ﬂ/ aﬂoq‘grrﬁ%‘é&%ég cﬂs 691200 294, ﬁfécgloé@q{avtrﬁes@é%m@(?m and
gb ext en e full  wdth of an overly
206 bel@goa@watsg yAa gap. nﬁeirrmayle Scpﬁéeréxaoén%ﬁnol?% foreagd é@f@nﬂdewa"s 204
and 206 h&erd @rd 208U Nbé %rln?e%ﬁfc?rhé&n{ﬁlae EW'dEpWé Iayer of
th neat

t he corresp ond I Ng devi ce, or ‘can
sacrlflmal eaterésl raaé/aatsatreplia%b; %‘?h"}ﬁaﬁhﬁlsép'l'fiﬁ'% sirderiah SReeers 129% pave lateral

edges 2%5 ar{doé’plglha't %r@@éﬁérﬁféh%y g 'Ha%wg&rga? reFa‘ﬂVé Q@/tlfg distance between

1 ons can ority do O ant,

| sndewalla 4@@&% o dpegnto @@cwd@bozé%)nls wepﬁﬁ}eérrﬂay\/%pewstmctlon :
10 to folth tahdc?peg rSd(:R@t r@@l%rmz Adshdrehetig esly e Rpel FBBket region 212 has a

ext ensi ons can conpri sé a heav¥ p-type
width Coﬂéal@ﬁﬂdl@}@ﬁh%dé"dﬂ'f @e;tweg& gy [algedgieﬁ @P8and Z4l-appropriat e’

[0114] | nﬁ'ef@ﬁ‘lrid) 18t isBRcapd B Mark hsm%édaaﬁdcm 6|an le élram 214 is
12 atons/cn? to about X 1015

conformpltyl derosijied QYﬁi\mnﬁtfPOPP@ 10apd aLO@mS&?M@lJ%?B‘i apd 39@ T ﬁ&%f%ﬁ'ectmde

materlall?_q GCmrés?WNgNﬁﬂléil'%‘?/cghébéltlor%@oﬁ{b‘hbﬂ@% ABkal &/6dNetaEnitride, can
formed to have such extensi ons beneath onIy one of the

be depogitgd ovsr Polypilieandpyey asshqwa gt 28 with a given stack | o

[0115] 22Re|‘é'r‘r|r§j fbeFlgWQQ o$ Iaﬁér‘iz%ﬂ@h @fép' UtiEiRG fsr H@mph? clighiicallifechanical
rovid si ng Pe sid a, corres ondi n

polishing jsparioEmes (el Pienaiaed gﬁt@fsérvaisrey g & bl 9afs,electrode 220

as showWr. 9The? ateeéfhl%ﬂﬁé R8s hate anyhtd iradiGrePliaw ElRebs &hd(ngpfb Piet distance
cont ac des of %gqéies 1 and 26 and are a

between fe SdaNal 20N 2y AFFoBHNINBEAORtE rsslspgéa A EVe 3 width

that is 184s0@&n Ahe Witkh Qﬁftr%sgatbtstruﬁtﬂfb b&d ﬂﬁuﬁrﬂétﬂﬁe@ﬂmdlmeﬂfﬁl bbcket region
i ndi um i npl ant ext ensi ons of sour ‘f-"./ draj n_redqi
112 cangoaprER ealdtpsSHIE P e teabost rithe wigth 2k tedials Structure.

[0116] dEW Gfmndf redyith Which UndkHieytige aaﬁugéen@ngat@ stidetuasTabd surrounding
of indiumutilized in_channel et | ant s

pocket (ghow ff Fisie? %) reaieh £n eAdtiaRalYeq o da0USSp RS relative o

gate st&dka BRI tures P0RAd 435. 35@ré@dr@&ﬂeﬁt@ﬁﬁbh§%ncﬁnshd0\d1) Ugln be utilized in
concentration of from about 8669‘6 atons/cnR to

conjunciigibyith the,gate)and ganhe jormpd éﬁﬁfeiféﬁl?e Sonally conprise

[0117] borme n\Wenil&e ha§ P& BEdcAbeP MSlaf@iageahidre oﬁlbééé%pycflb as to structural
ct to the sem conductor construction sh

and meﬂ:pg'calfaaturefs Viptobandarsiosd. heweiessemans ueen t aigigited to the

specificAe&Bic30thoWn 4rRf &%ﬂbé&%wﬁ@ﬂﬁé rnh}ééds%rélﬁ didctbsed Zohiprise preferred
described with reference to 9
forms of putting the invention into effect. The mvent on is, therefore, claimed in any of its forms

or modifications within the proper scope of the appended claims.
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23-24. Referring to Fig. 23, such illustrates further

processing of a construction simlar to.that shown in
weOi2004/01988pr i or to connection to any capacitor PCT/US2003/026906

construction or digit lines. A msking naterial 174

is formed over construction 10 and is patterned to

@HSe portions of the substrate on what will be

future bit line contact sides of transistor devices 14

and 16. N%Kérﬂﬁon%c?dr'c@hstru%?é‘n E&H pifhiger i se, for

exanpl e, photoresist; and can patterned utilizing

suitabl e apmjt ofl gt fFHCEEBS §qup5t§6§¥@§enp@me$ﬂm rﬂ%iﬁ%@h and
176 is Iwrarﬁeéusﬁoﬁr%g@hlb\é@vée@ tﬁé’B§ﬁ'6fJ§été§ﬁuét9re§ntﬂefé?ﬂd%n
ext ensi on regi ons shown in Fig. . Dopant

176 dﬁwoﬁéomﬁﬂﬂa%ted usi ng angl ed i npl ant technlques

typical l'y utilizffqilierdopes 'Eb&!&tkk’ilhm théreér%bﬁddc@b@t ive
to a gate. Inplant regions 50 and 52 diffe from

typi cal han@terlﬂpﬁhgmogketﬁwm@qmpnsmq%a&stwrﬁm #ds 50

and 52 do not f@fhwu@afééﬂ@cme@é}thébw@% He?ﬁ;nsth@ﬁﬁlrd gate
dopant is inplanted only on one sid

cor r esponditiigtusRERMPHSNG DS StIFY hayine@ lateral médtly thatis  greater
bei ngnhh peerst iythmaski ng material 174. Dopant 176 can
conprise a p-type dopant and preferably conprises a

heavy p-type dopant such as indium [0107] The

sem conduct or construction shown in Fig. 24 can be

further proeess@tordactor SHRYEe R el wrﬁatelnmeqsdcaét réditn
and to formthe construction shown i.n

qemprises;an AR Fapcestratiandtan ghekid o0 2 ibttiart i ghodig ¥ 10°
fnaerpassed by-anot her aspect of the present

invention and will be described using simlar

nunbering as was used above in Figs. 1-24 where
appropriate. The construction 10 shown in Fig. 25 is,

Sim l@r t oTHd&emicontiittod Edrisbiclidr efddimtiefdrther dohgprisidg a pair of

et Egoks hohergl Gaiely e PRIErSaeniitlin B8 spyrocisrai

r@thQ Beidg n(dftbrﬂy ddged w.[roéromtyp%dwahi aritbwherdiartisé gate siyck of third
t hose int art, constructi
dafg Susdlite congads & eGonsen v gl Sebre Bt TR idopt with 2 o-
typedepant.sol ati on regi on formati on conmbined with
various nethods of the present invention described
above. Shallow trench region 54 can be forned at an
initial processing step prior to formation of
pat t et¢.nabl 'E'lmmmmraiuctbﬂﬁoms}ﬁiugtlorﬁc)f claifvt® wherain th® 2orzhatively
8 3

4160 REeRREH5pASE BE) 1300 AhARLEFhALRNE g Hiage
tm@?’atbmﬂomf piypendrpani.al 144 can be formed and
processed to expose regions that will eventually
underlie central portions of stacks 22 while other
regions, including the shallow trench isolation
regi om, rehwe semiasidudtor Chaatmieliomafaiaims! whgeiartbe pair obgate

stftgjr%ﬂja | %ctnr%r!&%d% %‘grlsa?mlg‘.l ??hé\@gg\;‘?ans s%ljﬁg g &%h,gf the transistor
Qacks[avihg]a thartsistarghackivgdth, Rkerainceaeb ogﬂmﬂrannptcmms dlsposed over a
R
contigisggodindibet dapkd chavehpocket havinpapadest vidinthedisiess than the
MQ%E%B Jﬁﬁ%ﬁ&ﬁ'ons 50 and 52 are utilized in

em conduct or ~constructions in an absence of the
descrlbed pocket regions 45 and 47.

6. The semiconductor construction of claim § wherein the channel regions
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16 WD 2004/ 019384 PCT/ US2003/ 026906 [0111] In

addition to the above descri bed enbodi nents, the
wonvamidsm i ncl udes damascene processes for fBCWUSE03/026906

gate constructions. An exenplary method of formng a

construction utili2|ﬁ%@a damascene process is i

afie gdditionaly @oped with Bparbeut bxfPg @torm!crz to q@y&%rm atoms/cm®

dederring to Fig. 26, an |n|t|aI step can conpri se

depositing a layer of dielectric material 202 over

insulative material 24. Alternatively, dielectric

| ayer 202 can be deposited on substrate 12 in an

absence ofTRNsdnisdHdRbioY SorlsBViBionddt @1diri S UlifréiM @ aBR bEthe Pair of

24 can be grown after the danascene process.

BPEEIWPALAMPEYISons 34 can be present prior to

deposi ting di elee@yéﬁcgpoiygm&{n 240 as shown in Fi g 26,
or can be forned urln? or after gate formatio
qr

[0113] Di el ect r3 Belghimafarial O‘Q%ﬂ“%'élﬁerﬁgpﬁblﬁ'!"é?rhw rpgtal material
HeRMYeNbIaRaBed TR Bgcg;i,sfacf such as photolithography, to
form patterned bl ocks 203 and 205, the bl ocks having
sidewal | s 204 and 206 being separated by a gap.

Renovabl e spacers 208 can be fornmed al ong sidewalls

204 @nd %éemBeﬁamhlcanamem gomBisisgan be forned for

- exanpl e, 03|t|n a layer of sacri
mat eri al a%aa'ag s P%Pp@ﬁeﬂubaﬂ@ WC@HH&% rpatgyial; and
mat erial . Zppigsiafisn r%@%nrb@weénahe pair of gail efud(Rsatnd isblation

that are separated by a narr prelatjve to
'8918P SARETHES AR AN Fﬁ@wam%etz\ﬁ“%ﬂ@ SSfFgconAu ta'ﬁam%tef@z
(di scussed above) is inplanted relative; to
constructi on 10 to form a doped pocket region 212 as

shown_in 7. ket r

corr e%pond WCQ%Q 8‘?'}?%5'3?%%%'5]"& e‘&}a?re'&f@gg %@ pair of
dutel sidctureb comprisdsilihggr deafpeisingngngseert-i g. 27, spacers

208 are renoved and a layer. of polysilicon 214 is
“confornally deposited over construction 10 and al ong
sidewal I s 204 and. 206. A gate electrode naterial 216,
such 5 VWA ¥émiconduutor constpasion camprisingrpr i si ng a met al

Sg%gfl et il {chagﬁél F£38ns g%lt@ﬁ%oésegggg’r@}f% material, at least a

prefiaT ofi emghtobtl'iél apani?d regions leaiay anz mtlivondaeedsubtregipr, eagh indium
|caI polishing is
% fjespﬁggé ?%ﬁ%\ﬁ'q@ngﬁLStWF E%Z‘r. zed gate structure having

a netal gad paiebicansstie cﬁﬁslrucasnsdr&pmted' by ag ésokation region which
4 t ' , : .

SUPHE S o or ol Forh Sl Hth Ransistar consirycton being
dispbsad @vé@@chmmediong:bmprismpladthpcp@k@lf chargiebregidhg, eagh of the
tgaahs?s(t: uc\rgégtgn B?@&mbrfslr!guasﬁaﬁmn% O%é?@ h¥\€{ H'é Q sgé ntdn/ﬁcrj%gtfn%t is
dréatec thandioerfirst weltra eachlotthe gstesthiemng scmbsteqtailw Iateraﬂjoo@ntered over

t ate structure. [0116] A channel
tﬁlgé:og%%m Clﬂa 'ierlFéh‘Zsrgt he damascene gate structure
and surroundlng pocket (shown in Fig. 29) region can
addi tional ly conprise boron as discussed above
rel atjye t
Sour cbhar af e SERTRARK SLAME ILRT 48 BRfei e ipoation region
conprisas &ishallow trhnctméolgtmrerealnd can be fornmed as
descri bed above. [0117] The invention has been
descri bed in | anguage nore or |less specific as to

structural . _ _
12. The semiconductor structure of claim 10 wherein the isolation region

comprises an isolation gate having a first conductively-doped material separated from a
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and net hodi cal features. It is to be understood,

however, that the invention is not limted to the
weoepewiofi9as4 f eat ures shown and descri bed, since PO®USE®BS26906

herein di scl osed conprise preferred fornms of putting

the invention into effect. The invention is, )

fasene condictivalyflopag matedahbyem intesveningrigsulagive material; the first

Doy o h o

B Do e o e 8y St = R mersing

plagk pf ipdivadanse pesllbepeath die iselafion gatag: a pair of

gate structures supported by a sem conductive

material; and an isolation region between the pair of

gate structures, the jisolation_ region conprising; an

i ndi uhg- dop'Q't? WR@TC'U\‘R}O( Riryctengof slaih d B Mengein the isolation region

mofﬁrsbgbn idoltioR Q1S hnd RBINBACSHAPHYiINgSA B8hbedl ddckétrediof Widposed in

and a third gate structure over the pocket reql on, the

t@ﬁiSPESt@?é‘? gndeglying dhgiselatiompate andpelnopabatastially latarally Aentared

fefiigs & thilighidliohlyale. i s greater than the first wdth.

2. The sem conductor structure of claim1l wherein the

pocket region conprises an indiumconcentration from

about 1 x 1012 atons/cnB to about 1 x 1013 atons/cnB.

3. Th@ senTiosEmicsiuctoP Bebdttaes ofalaidf130kimrehind déﬁéa%ocket
i Si source/drai n.regjons that extend

conpr.i sing a ir of. | ¢ !

58 i'%ﬂ'qfx}'g QHB%?WF% idiym pRd Yhereinse (RAqlieR gateromprises a first
SMAUEHRANEdIpRd nikgid B6pdraicddroiPh 86ddnd ddAREslivilyiddpad material by -
n-,tépe dopant and wherein tFe %ate st.atr:fgwof _tgrllrpl .
YuEngy 'f‘ﬁﬁ“%“"@dﬂ%?f@e%”%w 5182 HRIOERARARS i) &S firglgnaguctively
dopledmatbrialag Skyjpey doped with a p- type dopant. 4. The .
sem conductor construction of claim3 wherein the
conductively doped material conprises at least 1 X
1018 atons/cnB n-type dopant and at least 1 x 1018

at oms15:n8 Thd septicoluiuator sulsstraldef clahmi 1BoMekIeinGIt least part of the
ion trullgti on of .cl.ai 5 1 ﬁgvherei n the pair of gate

REF OGS LCUFMSPLUMIOBEA o transi stors havi ng

transi stor stacks, each of the transistor stacks
having a transistor stack wi dth, wherein each of the

transjstorg_Ls. dj e L. hannel regi on defined
Wi t hi JInag't heR§°’ rﬁ,:cglaﬁtgcg%rtc%\pgtﬁﬁggpgFPépﬁsuﬁch channel

regi on coarfield effeg tmnsistod havingl ep adcesh aitiesd ndEmodppibsing bitline
%’]glé/,i ng a pocket width that is I ess than the

ransi stor stack width. 6. The sem conductor

const r uct i @paiobf sdusieddrBinbgipes assohiatechaitimtbe fieklgfieostransistor;
one of the source/drain regions being on the access side and the other source/drain
region being on the bitline side of the field effect transistor device; and

an indium implant associated with only one of the pair of source/drain

regions.

17. The semiconductor construction of claim 16 wherein the indium implant is

associated with the source/drain region on the bitline side of the field effect transistor.

18. A semiconductor construction comprising:

a semiconductor substrate
20



18 WD 2004/ 019384 PCT/ US2003/ 026906 are additionally
doped with fromabout 1 x 1012 atons/cnB to about 2 x
woQd@R/ae3sms/ cnB  boron. 7. The sem conductor  PCT/US2003/026906
construction of claim21 wherein each of the pair of

gate structures conprises: a |ayer of polysilicon ; ]
and a net & pataefaondiictiyols dopee diffigien regionsovithin aisemifonductive
rhi¥eri Ak He SUREAEAhe BANIRTEIR dBPEN@EIAEH rdgRIR ibiAg B first t
8. R semeconduct’oreconsl'tlru%?i oh conpr slip ng: a?opﬁ)finrl gf rettype
@&Péal_@tructures supported by a sem conductive _

material ; apgheid dopelr@dtioR By&SAL lbdbete R rdistBddhsliction
gate structures, the 1solation region conprising an
GomRrgmogdoped pocket within the semi conductive _
material. 9. T*?%a@@seeg@wsétweeﬁ%saaﬁrtt%m@ioﬂfre@b@g McPnaving
wherein each of The pair of gate structures conprises
BPARYIPPEBRPSIISWAS t ungst en. 10. A seni conduct or

constr ucti on CReLS|dioséy BiBhG i1 oG SlaeaM, S cdhductively

within a semc uctive material, east a portion

deped sliftusion regienseienting vrdpr dissaeepizganth i ndi um doped
sub-regi Ofbhdiﬁaéigh B ERterfARRESte S4HR oh @I RILidWA il ransistor

first wdth; and a™pair of transistor constructions
cpaptavaioa @ng pbeent o ANAPPERING 8¢5 siie @fihe frarigeieepnstigction, the
diff S I%%;Bh xfsoh léBHpﬂQﬁ%fa,rs‘é%ﬁH‘@pé‘Bp& nt aS®&ktending the

transi stor constructron being disposed over a channel
Jidgsiemregignpanthes hengath the trnsistesfcopsiauation op dh aksideaidhe

Phnslsh coh&tARES FMitive 36 He difldidH 12 g R BRIthd 58&nA side of the transistor
transi stor gate having a second wdth that is greater

qaatiucties. first width, each of the gates being
substantially laterally centered over the
correspondi ng channel region. 11. The sem conduct or
structure of claim 10 wherein the isolation region

conpr1%es Eesipaiciigueior ArPstiusineficaimi8gyhsiein the firshiype of
SVBERRAUCH/PE afd fHededbRd Bbe Gopartisld pwss.ein the

I solation region conprises an isolation gate having a
first conductivel y-doped materi al separated froma 19
WD 2004/ 019384 PCT/ US2003/ 026906 second

conduzd.i veThe stpfiéshdiigloe bisstrubioradt didivh elisWeiErsig the second type
[ nsuL.ati e material; the first conductively doped

RRRAr S N9 Bnpri ses a p-type majority dopant, and

further conprising a lack of indium doped pocket
beneath the isolation gate.

21. The semiconductor construction of claim 18 wherein the diffusion region

comprising the diffusion region extension is associated with a bitline contact.

22. A semiconductor construction comprising:

a semiconductive material substrate;

a first and a second transistor construction over the semiconductive
substrate material, each of the first and second transistor constructions having opposing
sidewalls with a pair of insulative spacers along the sidewalls;

a first and a second source/drain region within the substrate, the first
transistor construction being disposed between the first and the second source/drain

regions, a first end of the first source/drain region extending beneath the spacer on a
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13. The sem conductor structure of claim 10 wherein

the isolation region conprises an isolation gate, and
woéuodvaszseonpri si ng a doped pocket regi on di SpBEEAIS2IV3/026906

the substrate underlying the isolation gate and bei ng

substantially laterally centered relative to the

firsbside pighe @@X transigior quistraetionamd dior serong soyiceiirain gggion extending

G riiafA thd Shant diposiRG SEc IR of thefilsP hs?stbr‘ &J?n%i Yeti

opg Wi ts}?@&rrg di u%i\bﬁm I\Ager(él n theol soﬁg f}% réction;
conpri ses athirdrand a fourl seurre/drajn epginadvithin thei sabstrate the second
FERRH RHstiBBh @eﬁ@%b@s@@ﬂ&%éh \'h@ tHird gﬁﬁﬁ)uﬁﬁts%wc@}drgﬁ

an |nterven|ng i nsul ati ve materi al ereln
tegjopei 2 frstigaint the rﬁoqrtﬁwesqueédra@dﬁmepxﬁ@ewyg bgoeatt the spacer on a

f@f §8d 8 thé SetrdRRsistor coﬁgﬁcﬁ&maﬁe @ﬁjé‘ﬂ:ﬁrg soﬁrggﬂ?élﬁ%:g i

claim 13 wherein at |east part of ]JD
PefBRg bansaiuihg$Pae . an@poaing sreAsYRIdR efdhe sécond transistor

SARELEHSR 11@AirKOSRbhS | tRifd afd foufth do&ERRin Fefg%]‘%' b°e‘ir{§ commonly
havi ng an_access side and an opposi ng I ne sid

dened vith astiist yee af donantegi ons associ at ed with the f| el d
effect trangb§tObrain OENGEN égé%c%fédf \ﬁlﬁ’( Rt sfa%gif H&first

bei ng on the access side and the ot her source/drain
PULEBE AR AIgN dthe sRErca/drain gutensieR being drped wish g seegnstiype of

&65&‘&%% Q)Etelﬁjcﬁl’{g ﬁ'l% flrﬁnﬁjead? th@ﬂbf%wé@ér@ﬂt re§oR B4l Beneath the

y one palr of source/drain reglons
fl'”?" tram@t%ﬁn%tm%t%fer@mg peingabsentdronm: g seeandeidgnelites first

- $diRcd/AdintBYioRPARMbskt fréh #RCdRbRE s¥hrEdtdiregion.

source/draln region on the bitline side of the field
ef f ect tranS|stor sem _conduct or_ constructjion

conpr#%i ng’ %S%W%W%GP%?tFL@E%?fr%'@ 22)grthgh comprising channel
20 othE QARG {h@%%get%t@%@ﬂ&ﬁh eBcPaf the ﬂf'st &AM 9&&dnkd \@in¥istor

doped diffusion regions within a sem conductive
%@HP?@PS@? lepsic RQTBN PHP@ chame! eginngdeingedoped ¥ dndium. -
di ffusion regions conprising a first type of dopant;

a transi stor construction over the substrate, the

transj stor._.const.ruc te di sposed

betneth ¢ nE s CRhafr cotRiRionel e AT e AR a

Qﬂlrme/drblmmsidﬂlgassbdmh\htﬁ théﬂl@ﬁﬁdé oﬂnhawmo@kmahheguon ‘
i dewal | ctive

RRERHE e B HES e AoprL s 3 c8rerd tybbf dopant andexiehaing the

first side of the fourth source/drain region farther beneath the second transistor

construction; extensions being absent from a second side of the fourth source/drain

region, and absent from the third source/drain region.

25. The semiconductor construction of claim 22 further comprising an

isolation structure between the first and second transistor constructions.

26. The semiconductor construction of claim 25 further comprising a doped
pocket region within the semiconductive material beneath the isolation structure, at least
a portion of the pocket region being doped with indium.

27. The semiconductor construction of claim 25 wherein the isolation
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a diffusion region extension present on a first side
of the transistor construction and absent on an
woppadiyag4 second si de of the transistor constr BCTUSZN03/026906
the di ffusion region extension conprising a second
pe of dopant and extendi the diffusion region
?t&lqtﬁéncoﬁ'@ﬂ%%st%f"ﬁh@ﬂd#a% qmedmgmaﬂ@@parawddwm pgecond
édrfo@&tlv%lﬁ&‘oﬁéﬁ rﬁél@nal%%ﬁht@%ﬁm@%d’t\%&% %hd’ i:8h&ifsY SorfcRictively-

f'usion region’on the se

%’9%‘?@@?6‘?' berSrfiqPPQé‘? ldpast 1« 1éﬁét°§'t§r‘ﬁn¢ d’lﬂﬂuﬁy@? dopant and to at
BASST X YE™ afinMbmThidh Pyl dpahei n the first type of

dopant is an n-type and the second type dopant is a
p-type. 20. The sem conductor construction of claim 18
wherein the second type dopant is indium 21. The

sen caggductrg sérﬁ’ﬁﬁﬁddé:?dr'c@ﬁ‘stﬁfctl&ﬁ af cﬂ%\n%&?‘"@ﬁér@inrb BRrity dopant in
%gqlon risin fusi on region

fusion
@‘itﬂé’?@%‘i‘#’q ég%‘?ﬁ'@? jalis o y%? b|t| | ne contact. 22. A
sem conduct or construction conprising: a
sem conductive material substrate; a first and a
second transistor construction over the sem conduct ive
subst ter| al ch of t rst nd seco
transé%t or '3%?1%’?'19%4"1 §°?15J(H°R%{’ p%%@l%@h §1909é\/\%1t?919§°e of any
ndiu implsmit bedatih teubsbtionstepReer s al ong the sidewal |'s;
a first and a second source/drain region within the
substrate, the first transistor construction being
di sposed between the first and the second source/drain
regi o3, aTlie serhicemblictur comstructiorsdf dainr28etalirgl Mlightigidoped indium

BRSO BB R T8RP 4 01 e it transi stor

construction and the second source/drain region
extendi ng beneath the spacer on an opposi ng second

si de the,d éé'rﬁléoﬁd’u%ﬂa? 'cgltlswucﬁ&{] ift élleH ieZOng% Jp&iprggms % shallow

a fourth source/drainre

tserebrigblattonaaging betweeo s ﬁratandjthe lsecorgl tchirsjsts edndtrictiern
the third and fourth source/drain regions, a first
side of the fourth source/drain region extending
beneat h the spacer on a first side of the second

t r ans$at or A &AM corgtiustion eamaprising: t hi rd source/ drain

region exfgn Pbﬁlﬂagg&ﬁﬁt td HfucRpacer on an opposing

second side o e Sseco tranS|stor constructlon
the first,foyeresies, thehourdodesicoroprising a Hist nedead asienond node, a third

ﬁd;t‘ﬁ' IS Qﬁhﬂ Bod& rﬁ‘f@ﬂ]sy nod\i.ode%ﬁr‘é " r?Laréoaeléétﬁ 86%%%&(9{ Wlth the

opant a SOUYCG drai n ext assocl ate
gecpRd nadeithreyghtthe first gafe strueure; endiths third sedelacationgdeing in gated

@l@éiﬁ@a?/cgﬁr?écﬂo@%ﬁtﬁﬂﬁ f@ﬂrtlp ﬁbﬁlo?ﬁﬂﬁ%x‘&ug I'%fs%t%ﬁ%‘gatg%ﬂﬁcture

opant and extendin ]rst Si
%as‘brqueﬁpar modes dieving Pediffusian negina assodidted therewith, the diffusion

regions associated with the first and second nodes each extending under the first gate
structure, and the diffusion regions associated with the third and fourth nodes extending
under the second gate structure;

an isolation region between the second and third nodes, the isolation
region electrically isolating the first and the second gate structures from one another;

a bit line contact in electrical connection with the first node;

a capacitor construction in electrical connection with the second node,
the capacitor construction comprising a storage node;

an indium implant in the diffusion region associated with the first node,
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first transistor construction; extensions being absent
froma second side of the first source/drain region,

wana4ansasmt from the second source/ drain regi oRCT/A82003/026906
The sem conductor construction of claim22 further
conprising channel regions defined wthin the

tharoplpak keingeprder fheddifstrgate stryedureipredimatedhe Bisbnepe; and

transi st orgn SQRHEE UESA Fﬁ@ﬁmﬁ?nﬂleﬁﬁ?nt the dﬁﬁfsto'n%gleﬁ agib%lated with
channel regi ons being doped with I ndium .

thesrednf&eor construction of claim 22 furt her
conprising a source/drain extension associated wth
the first side of the fourth source/drain region, the
sour ce/ drai n extensi on being doped with a second type

of dopant and_extending the, first side of the fourth
sour cef-dr a Pgﬁ‘ ?Pr\sHP?tWQPfBIQH%Q?H"?‘F g‘@d@ﬁ’iﬂ”‘ implant is a first
ihbiRRSiplaPE and ARGELF ethpridig: €Xt ensi ons  bei ng absent from

a second side of the fourth sour ce/ drain i on, .and

absent f r FAPeHRAiINAIYY MBAPE HediespRd P”é’{ji”bﬁ“p' be’ﬁﬁé“ the diffusion

20 BnGRBGUIKES Wltﬁ@fﬁbsfoﬁ.lbtﬁhb@@ afd uRderittiB geohtl lghtte herein the fourth
compri sin i sol ation structure between the first

BoRs | §€b%ﬁ%”‘f%' SRAfeAIgN WHR ANHIRR TR ansk.  The

sem condUCéroabs;érhaébf B¢ IndRifn BfplaHt aksBohed With BRI diffusion region

conprisin Q pocket region within the
%%"I?F'ét?ﬁd'ﬂ%ttﬁ?g‘ q§‘ler al beneath the isolation

structure, at least a portion of the pocket region
bei ng doped with indium 27. The sem conduct or

t t 25. wh t
004 $h o5 HaBRAU B obgn 65rE 3k MhelS R rag i dBaigh
tampisesan Ghmatiometmctdmmd inged ©tdl alidts emﬁrfattlee:f ({oﬁmlag a doped
uct i - a an rL.nterv
o Bane SR\ Fealign St iEalonet ekt compyShgs adh bt is tess

ah er equal teealbant dalpacﬂottanmaﬂw di etasisolation dtAibfuret ons/ cnB8

with n-type dopant and to at least 1 x 1018 at ons/cnB
with p-type dopant. 28. The sem conductor construction

of claim27 wherein a nmagjority dopant in the first
condugi.i veTlye DRpdticanstractioalof iclslrparz wherei 8achldfehe gate structures

SHRRE o tlia SARRHAN A Skef pBREUArRENE sBlpo inpice
surfacest alog 286 agé’ ihst tbe patesitdwatl® and ban\ﬂmg ogtside sudhces| aaanfrom
g osfb%%nllagsg A b g L#ch&ggg%&mg Mo él d%t@[&é;r@%%@% té 91% greatest
dlshasce beiWeelm thef outside purPReb of ’lhlaexalrcnﬁ insulativengpawesshadsbaated with

i BRSSP0 RPN st idhRh : Eltirises

econ dr cons
conistiivetyt daped coamprel segugns beaeéihr%t:h ahthegadestomturgatag least a

SAHUFLHAE End 4 RE ek N oL Wi AR, OBBHIoR Bhofsing a ity

that is less than or equal to about half the total width of the gate structure.

36. A method of forming a doped region in a semiconductor substrate
comprising:
forming a pair of blocks over a semiconductive material of a
semiconductor substrate, the pair of blocks being spaced from each other by a gap
comprising a first distance;

narrowing the gap; and
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node and a fourth node, the first node being in gated

el ectrical connection with the second node through
woOheo4fonsass gate structure, and the third node POTAS2M®B/026906

being in gated electrical connection with the fourth

node | ocation through the second gate structure; each

of the foumpleaotiegderant it tedemicpndueliveseaterial #hosgbithe earowed

%QSWJ‘doﬂé@egfoﬁ it HeWRmiddPALARE rAsefgi ated with the

rst and second nodes each extendi ng under the first
gate structure, and the diffusion regions associ ated
with the third and fourth nodes extending under the

secongy. gatheSheel of QainPss WhseR theBidcRe b&ﬂpﬂi’s%t ﬁ’ﬁt@ﬂweﬁhe
second and third nodes, the isolation region

rhoteresist@adinaving GIPRes IRg Sidaualls; Ard Wharein the “§€€WW& toer
dipgtdires fromone another; a bit line contact in

el ectrical connection with the first node; a capacitor
const r uct i fNING agrating ues thecRAtteEnad REStaRPSIH aﬂ”H@V%@S ybstrate
vﬁ@ﬁ‘?bhe gtagea,q@pam tor construction conprising a storage
node; an indiuminplant in the diffusion region
associ at ecPelfctively Frmevingsthe ggaking from oygy 32@@&1% porign of the

b AELRPR AL B3P nild %vin@%@éﬁahh&'oﬂ QhéJﬁi‘i’&BreEJQ?blBél{ e coating

gate structuré proximate the first node; and
rapietialferming sidevalbiexiansions agsinst thetapeosing ﬁl@lgwelh% r egi on
associated with the second node. 33. The DRAM
construction of claim 32 wherein the i ndi uminplant is
a first indiuminplant and further co [

ng. a
cecor®-i ndiNsMEWEH 2heaim SRWERERHAS THRRTVAY SRREHIavh the
ﬁefr\roWéG b fcoHprieds infphgiting iRt Atestentrbtior dferohPatidun 1 x 10"

node apd under the,second,gate, wherein the fourth
Fieme/oms 1o bt d ot 19" caPMsSAhect ion with a bitline
contact; and . an absence of an indium i nplant
associated with the diffusion region associated with
the third node. 34. The DRAM construction of claim 32

wherejn t i so) at.i rises.an isolatio

ot ructihr e The/faso8 of Belat S PR SR npERu RLs0e8 B8R e
mrdm@d@apmﬁpetesbmmmhg bbmnits al @hcentratibn utfram abotthiex 10™ .
ope cket  canpnk aavmd h t hat | ess_ _thanp, Qr
5REEnT 38 Shou SR AaMshey b ihelehBho I 855 ggreBfiralon of from
attouti ¢ k WIOE. at@hs/chh & MMI xdi$tatomsicor. of cl ai m 32

wherein each of the gate structures conprises

opposi ng gate sidewalls and a pair of insulative

spacers having inside surfaces along and agai nst the
gat e 4. deviliid metned ohalaim3dc whersirdthe smplbatresdepaat/thfouginthe

rﬁlé?lgbtv%id%ga\lﬂfégm d?‘ﬁg) %ﬁﬁhg asste%%’?cl @‘Jep%tnF ‘B@%’Heﬁq!ﬁ@gu@ne:r%%hnsing
itripéanting sifids dsparﬁtante@menmmqgaiwe roaterialqarioatd inplasting thessecond
&%%ﬂ{;i ated with

41. The method of claim 40 wherein the first dopant comprises boron and the

second dopant comprises indium.

42. The method of claim 40 wherein the implanting the first dopant occurs

prior to extending the blocks.
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the correspondi ng gate; and wherein the DRAM

construction further conprises conductively doped
wohemnrad3ss egi ons beneath each of the gate strueCumss03/026906

at least a portion of the channel regions being doped

with indium the portion conprising a wwdth that is
| ess 4han Bte regihaf of gaighdRwhergirs the fraplasting thafigst Hoeant occurs

dd?ﬁggﬁéﬁar%vhh@mér&p 36. A nethod of form ng a doped

region in a sem conductor substrate conprising:
formng a pair of Dblocks over a sem conductive
material of a sem conductor substrate, the pair of

bl ockgy beifig rﬁ@ﬁ%&@f EBRTBE AGRePLARSHsMY &t98hg the dopan at a
conpri si I rst distance; narrow ng %ap, 24

SDPBIE 0L 9 B0 DEPEOEED 600! MMIORIOLEE

into the sem conductive material though the narrovved
gap to forma doped region in the sem conductive
material. 37. The nethod of claim 36 wherein the

bl ocks_ conpri se tterned hot or esi st and havi

oppos‘?% QR qp‘g forgyipg A g %‘WQWW'P?Q’OPWS'S'@%

conpr i ses:fofrfih§langyed oﬁﬁatdrﬁwal@mterkh@e@ atdefidtductive substrate
hotoreS| st and over the substrate wthin the gap;

A§"alel ectively renoving the coating from over at
Ieast a pOfBét’deﬂrﬁn Phhetidier opphifraliematdrial o fofeadasst o batterned

oatl t he phot or t bl ock, the
& et phedncsat DRorveip sSRAREN BV alts@8ons agai nst
t he OppOSI foeminy devalingoved the ﬁ'ahleofw]d&@ﬁt bckeladt Hcrfds the first gap
wherein the inpl aq(gl ng dopant through the narrowed
, ‘ﬁe%rb% §% nting indiumto a concentration of
f tr om ?b%tseledﬁvélﬂ)ié%nomm/o@ﬁﬁg feora Betdss hexfirdilep while leaving
F]l ons/ C

9.. The neth of clai.m erein the
th&GPaing Myhg é’ﬁ&iﬁF aqiAcet Eﬁwﬁ &he pajp 9@??%@'9 GQE cegrtragiaer
defpingrd pangofEpipged SlocksapMmepatepdrated byfa decond gae dhe decond gap
1012 at ors Aﬁ{ﬁ? h{ about 2 x 1012 atons/cnB, and
beiRg BRIV B89 concentration of from about 1
x 1012 at Qmm!eCthﬁ ehl@rgﬁd(lilttcki rémdifl b¥ethe gemivsBductVe slibstrate

rgﬁﬁtegalg Hr%{l;ﬂ@mg cgoéﬁnk\&ﬂb? e%e%'lr}%éﬂdgﬁ dv%ﬁ'aa[l]tgrial within the
moFmgapi&pfanh%adobed refidroand ur t heL conpri si gg

i aanting a fir ant e sem conduct

mater i al | EREPBENS RARRRE I R Bt e oy i pubstate
rhbteriaet hod of claim 40 wherein the first dopant

conpri ses boron and the

46. The method of claim 45 wherein the patternable material comprises
photoresist and wherein the coating comprises a material which cross-links when

exposed to the acid from the photoresist.

47. The method of claim 45 wherein the coating corresponds to a material
designated as AZ R200™ by Clariant International, Ltd.

48. The method of claim 45 wherein the patterned blocks are formed by a

photolithographic process; wherein the photolithographic process is limited to a
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second dopant conprises indium 42. The method of

claim40 wherein the inplanting the first dopant
woaQenrg93spri or to extendi ng the bl ocks. 25 WD PCT/US2003/026906

2004/ 019384 PCT/ US2003/ 026906 43. The nethod of claim

40 wherein the inplanti n? the first dofggnt occurs
reinimurg featise size thatican beiablaings byshe pirplelitiagnaphic processthe first

gi'ég JO%EMdI®Q§BBb&|tm rrﬂﬂltnh?’fﬁteétﬁ% ihe Ha Wfé?elmheadoped region of

erat ure of about 900C for between about 1 nminute
the sgn@gpdtg:tlm magtasial formed by st imgRnEno hag ﬁfq%orhWIdth that is less

ﬁﬁmh%q-ﬂlqanfeamg§FzéUCtl on, conpri sing: formng a

ayer of patternable nmaterial over a sem conductive
substrate material; patterning the | ayer of
patternabl e material to format |east two patterned

bl ocke, a 1%' thetAbd BELIAREM whérRfrithe b&;.&gw@qp@n@ésetﬁarwr Sual to
first ?@2@19 ormng a coating over the pair of adjacent

ahogtRY dBintRU feallreisiZ8t gap between the adj acent
bl ocks; selectively renoving the coating from across
the first gap while | eavi ng the coating on the pair
of adj acent bl ocks;  the of bl ocks and coati ng

t oget mﬂﬂﬂﬁa%cgmf W BHFURRYISHID| ocks that are

separ at ed fBdmifg §¢|€é¥@5ur§é‘ﬂralﬁ F@l&ﬁms@@ﬁd sb@ﬂc@@lraln reglon
narrower than the fjr

rge
ETFING SSUUOTHENS SHPHEHe Taterinl tas, st S0t e /craiTagioRioond lateraly
ép@@é@ﬂbﬂgwtlréﬁedgéaiﬂhecd&bed@ aid thai s@c&ﬁtﬁsource/drtam rfeglon being
seni conduct | ve er ap to form
'%teﬁﬂykﬂéﬂa?eé’gff%asﬁﬁﬂqdrminﬁfdgﬁgpé'ﬁldi g gbquglzg from
over the sefhiagafotdtiva rﬁasbsi/éname doﬁ@d &Jgioﬁtﬂ the&fist ahd&econd -
t he rnable mat eri al

cl ai m 45 wher
DO 04GR PP RIS oo S YINEF R PAHENJURE ng
conprises a material which cross-links when exposed
to the acid fromthe photoresist. 47. The method of

Geo! ghint e HEUTaBowBbGRRT By WepEH B FAEE rithe ol Sts Soate

dtack, LMaSgatJ btackedrhprikirgf a tyai d&ﬁo@ﬁdmhleélg Idbpéch matmiat sepaeated from
ocks, are

B 2P e A R g a0 et RSB BRI o

A ateWé) B2iyvh 8jd By &1 pECNItSB0BE A3p&6and wherein the source/drain

regions are majority doped with an n-type dopant.

52. The method of claim 50 further comprising forming a pair of transistor
devices over the semiconductor substrate, the transistor devices being electrically

isolated from one another by the isolation mass.

53. A DRAM forming method comprising:
forming a first wordline and a second wordline over a substrate, each
wordline comprising a pair of opposing sidewalls;
defining four nodes proximate the wordlines, the four nodes comprising a
first node, second node, third node and fourth node, the second node being in gated
electrical connection with the first node through the first wordline, and the fourth node

being in gated electrical connection with the third node through the second wordline;
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m ni mum feature size that can be obtained by the
phot ol i t hographi c process, the first gap

woanwagdyasmdi ng to about the m ni num f eat ure si PET/USR®3/026906
wherein the doped region of the sem conductive

material fornmed by the inplanting has a region w dth
that is | lsSningediist BeoomArinire Ane g%\rtbrd@‘f@r%egngs thp rst

d]ﬁﬁsf@fjregfoncde g@s@&@‘@@"vﬁth%é ﬁl%t ﬁé’d@ e Wcehd diBisibA $gion being
an or e ua about 50% of the m ninmum feature

A giate oM THe SHREH P90 e RAATASIaN /POIRE e rasePepigg with the
thid Hbaw RAd kid bt ewme.%h ‘F'ég%ﬁ‘bélﬁg bQébc@'t’éH Wit #3B6Hh node;

source/drain region he” sem conduct | ve
subst r at e defingiaal Isol@tw@ rﬁglpgtbeWé@ fshvarcliagypagh the second
\p&‘dmb kit |§6l§ idrVregR S dalP RbRtihd Helfirfdee s‘éf:ond‘\ﬁor‘dﬁtﬁ’é‘sdfrom
Ion and e second source/drain region being
éithar] y spaced froma second opposi ng edge of the
doped reg'i‘dﬁmn?%%aﬁ @E}é&@é‘lohéGpﬁdélr@"slmls%‘fﬁécﬂ\WSrdllne the
doped region, rirst and second source/drain
firsiansiraecend diffusieny rasignsiextangingradpitialidistancs wndep terfisgigvordiine,
aﬁ;ld thd Bfrd B8 Gk PdifrGSigh Feg%svémn%tn@ énhﬁnnéﬁ:{?étéﬁéé)uﬂndéﬁﬁfé second
n&rlses a gate stack e gate stack conprising a
W@f? e;@Ndconducti vel y doped mat eri al separated from
the doped &gsidiHy ]y it dlfn§1ahaég.aﬁfam€um@r trleaﬁfrstrwo,an% relative
er of conductlvely' doped ™Tnaterial being mpjority
é@stﬁ"tlﬁi diptagcewithous eat@pane thexsREOMA Sifiisign Fregion.
source/dral n regions are majority doped with an
n-type dopant 52. The nethod of claimb50 further
conprising form n a pair_of transistor deyices ove

the s#hico '?E'?'EB"P Sipiaim ag &irtheneorpriging %%t‘?)‘?d'%ﬂﬂ?d%‘dth diffusion

R8ioNGathe? thaérhs k¥cordSmirairRtrelatigsnotRe it tlReinchwithB& extending
i Sol ation mass. 53. A DRAM form ng nethod conpri sing:

the thifchgffesion kegionwor di i ne and a second wordline over a
substrate, each wordline conprising a pair of
opposing sidewal I s; defining four nodes proxi mate the
wor dl j t he

secon n 0 d-Eh 'i?"ﬁ{th % nlgg%egﬁ d’%ﬁn&ﬂ ﬁ"ﬁnsﬁafﬁs fclf"lrd@@egg Shgper width

aaehdreintge intiap disBfce & 16sd thas te gRIREENIGION Wi th the
first node through the first wordline, and the fourth

node being in gated electrical connection with the

third node through the second wordline; 27 WO

2004/ 5&9B%mﬁinBZﬂGEInQBBMGrelrdeéden@e difftisios tegions are
second rth dif u3|o r egl on

SHee e’ aeag B PP edtan dR ARaiTRh 8 REtebAG colblies nato
imptargiag arsgcoid fypsidopantegi on bei ng associated with the
second node, the third diffusion region being

associated with the third node, and the fourth

di ffusion region being associated with the fourth

node; 57. The method of claim 53 wherein the diffusion regions are majority doped

with n-type dopant and wherein the extending comprises forming extension regions

majority doped with p-type dopant.

58.  The method of claim 53 wherein the isolation region comprises a shallow

trench isolation region.

59. The method of claim 53 further comprising:
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defining an isolation region between the first

wordline and the second wordline, the isolation
woegidonoashectrically isolating the first and secoms2003/026906

wordl i nes from each other; formng a pair of spacers

al ong opposi ng sidewal | s of each wordline; the first

and secondfosming l?sﬁrﬁrﬁﬂdéﬁcmcmwtﬂoﬁgmmlonﬁ|ﬂﬂ¢ finist capacitor

bR Bémb% cidgid| 6o$¢newn%.tmﬁe se88HH AR, fzﬁa {rid s8B5hd

fourth diffdsion regions extending an initial distance

tangeitorarastsuction feingdn alertieal cantection withithrythird eode;rand

di ffusion foﬁﬁin%rb firgtr Elﬂﬁ\% déﬂ@@f mteﬁlﬁ:trfdaf &Inn\é@t"dﬂ \Mgmethe first node

rel ative einit di stance w t hout exten

ancka seeapd pitding cgsiaghin re&ﬁr@ﬁl canpectipnevithethp dhirdotodel ai m

53 further conprising extending the fourth diffusion
region farther under the second wordline relative to

the initial distance without extending the third

di f f u89-on FRRyMsHI0dzA claim &3 mmtf@fd@n@mﬂs%olwrré@ﬁn
tdfpfRgcers conprise a spacer width and wherein the
|n|t|al di stance is |l ess than the spacer w dth.

The net hodfoFINg|aHaRed PoRkRE region WHIA th sqrwéoraﬁqc#qw%ﬁrate the

a@&dod&karrsgloﬁesﬂaﬁémyslpﬁc@mﬂhvantdh a first type

dopant and_wherein the extending conprises halo
i npl ant i ngfoAMBg@riselataREmaRsRHSH hesspbstrafe angoNeithgpocket region,

HeaddRitRA MRIHAIVIMgtd @t hidss HidiR tHae & fBSteptHRN TR BEdKkEYwidth.
doped with n-type dopant and wherein the extending

conprises formng extension regions nmmjority doped
with p-type dopant. 58. The method of claim53 wherein

the ig§pl at TROMeGBAUT cRANTBD Whefeii tHel18dIhtdH mhsLeuhhprises:
i sol ati on regl on. met hod of cl aim53. further

he
Compr | 51 ngh SHischags SDMEGLESEASHEs e T ESGHPoSng

Sigewaikg a first and second capacitor constructions;
the first ca ac;ftor construction Eei ng i.n el ect

connect i on? PRl ARGEE SHRNI t5R QP ‘Fﬁén%%é%‘ﬂ'rs {8 total mass

wmasém@b d@ﬂélﬁied rwém%@} dtigeb Bf thb@ifétrfdf fr&lsla?ﬁelnmb_ fsOfieasured
rd, no orming a firs [ i ne

%f‘é{{atce ohn@s&)ﬂr? Ea‘T‘n onnect’i og with the first node

and a secowHerirt thkitstel ragsy viiath i Bt lehsieibout@dubothe @otked Width.

with the third node. 60. The nethod of claim53

wherein the defining an isolation region conprises:

form ng a doped pocket region within the sem conductor

substrate, the doped pocket region conprising a
pockeb2.wi dAmethortiof forming a semiconductor construction, comprising:

forming a dielectric material over a semiconductive substrate material;

patterning the dielectric material to form at least two patterned blocks, a
pair of adjacent blocks being separated by a first gap, each block having a sidewall
within the first gap;

forming a pair of spacers along the sidewalls and within the first gap, the
spacers having lateral edges separated by a gap, the second gap being narrower than
the first gap;

while the spacers remain along the sidewalls, implanting at least one
dopant into the semiconductive material within the second gap to form a doped region;
and

removing the spacers from along the sidewalls.
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form ng an isolation mass over the substrate and over

the pocket region, the isolation mass having a total
worass/oM3Eh that is greater than the pocket w #CHUSED3/026906

The net hod of claim60 wherein the isolation nass

conprises: a gate stack over the substrate, the gate

st ack3haviyg fﬁﬁb@@ Phelainse2iiaeT SMR{isH aftepremoing theispacers,

féﬁﬁﬁﬁéﬁay@k 9f‘;90|§r§1ﬁ:oﬁ RREStHhE dedicBRIGILS maidifal vaﬁﬁlﬁ|thé‘§§;§and along

bei ng a di stance between outer edges of the pair

toe sidewallsat i ve spacers neasured at a surface of the

substrate; and wherein the total mass width is at

| east about doubl e the pocket width. 62. A nethod of

form ng a _sem conductor construction, conpri sing:
fornibfly a theanelbed Eciagt &3 fuRheeREPT$INgeni conduct i ve

substrat e qEbsitihghmat&H temnplishey seadliofk ®FhMetal and a metal
material to format |east two patterned bl ocks, a pair

rdfyide gyerdhe Polysitrandayssi #l separated by a first gap,
each bl ockyffiz ?tﬁema@gwﬁll wthin the first gap;
formng a pair of spacers along the sidewalls and
within the first gap, the spacers having |latera

edges separated by a gap, the second gap being
narrower than the first gap; while the spacers remain
‘along the sidewalls, inplanting at | east one dopant
into the sem conductive nmaterial within the second gap
to forma doped region; and renoving the spacers from
along the sidewalls. 29 WO 2004/019384

PCT/ US2003/ 026906 63. The nethod of claim 62 further
conprising after renoving the spacers, formng a | ayer
of polysilicon over the sem conductive material within
the gap and along the sidewalls. 64. The nethod of
claim63 further conprising: depositing a materia
conprising at | east one of a netal and a netal

nitride over the polysilicon Iayer and pl anari zi ng
.the material. 30
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