WD 2005/ 109491 PCT[ US20051014951 METHODS OF FORM NG ELECTRI CAL CONNECTI ONS
FOR SEM CONDUCTOR CONSTRUCTI ONS TECHNI CAL FI ELD [0001] The invention
pertains to nethods of formng electrical connections for sem conductor
constructi owe.2005r0pat t i cul ar aspects, the invention per tRITHES20&/MMEShods of
formng el ectrical connections to source/drain regions, and to nethods of

formng CcONPAEMRINSIOF FORMINCPRLECTRISAL CMINEC PIONBRORISENICTNDUBGHREKGROUND
OF THE | NVENTI ON [ 0002] El ectri ca@@éﬁr%n tions are utilized for

nuner ous sem conductor devices a R T The interconnections can be
utilized in, for exanple, electrically connecting source/drain regions of

either p-ty -0xi de-sem conductor (PMOS) field effect transistors or
n-type net a\I?EB‘EFIL@lsﬂﬂ@onductor (NMOS) field effect transistors. The

el ectrical doeemct i onEhedaventiors pertensutbinhétizets dfmrmmgtmdtn'rchl evbBctionarisi St or

d t

devt e . AL EPRSHSSoed=) S5 PSR SRR pers estotest car

utilize CMOBrminguetectricelscoanectio® Squm‘e&tralelreglmdammol roetbods eftfprnimgandom access

menory (SRAQ/(;;m @%Etﬁ@%étgl@lqﬁ[s%%@dnld&agﬁéoﬂ ru’?ﬂo;%oal s of sem conductor device
I

processing are rease scal'e of 1ntegration, sinplify processing,
and reduce costs. is desired to create new nethods of formng el ectrical

i nt er connecki @@H@U@Oﬁﬂmmﬁﬂmrd one or nore of such continuing

goal s. [0004] |nventive aspects described herein can be particul ar useful
for form ng [089ct ri cElpcliehl dvtereennestionsrrse widizadipr puMaroas semisgneorassoci at ed

with field Gé\flé&tan’dréé‘&htﬁk@rﬁ’"he lnm&ﬁiﬁ%&tion‘stcah Be hﬂlzl@@wm%rxﬁﬁnﬁféd t hat
al though the invention i described herein relative tg such

S
appl i cati oneef"‘tﬁ’éallyr?%?ﬁof'%g na‘érlag‘de%'@”%?f Q'th‘%reQityPﬁ mstafepidesEmicaRdyderor
fabri cati on(rpEE) memwramstmlokn errﬁaem.d@esbnh&orweét@amos) fdlematty skill

ol udes. = HRENRE of "7 Bif e ARt enaleo Dol SRRGS PYLEmBiRuct or
const r uct i odevidesssithi m@éuxahastosdémctasam eormpslepentaiydaetal- odeuesanibmduatoe has a
and adj acen{CTRE BRATE Sehans to the viam s e SR 8o MgR S, "
patterned einvhrtersapd Narlduelstwd remdem dceessanemeybRANE cdna‘trfuumrtsn regi on. The
patterned et[ﬁBO3]1 Vo 89&%{1418%68% o'f:) géﬁn?&?oggt%/r 8&4&5&ocessing are to increase the
scale of integration, simplify processing, and reduce costs. It is desired to create new
methods of forming electrical interconnections which progress toward one or more of
such continuing goals.
[0004] Inventive aspects described herein can be particular useful for forming
electrical interconnections to source/drain regions associated with field effect transistors.
However, it is to be understood that although the invention is primarily described herein
relative to such application, the invention can also be utilized in other semiconductor
fabrication applications, as will be recognized by persons of ordinary skill in the art.

SUMMARY OF THE INVENTION ‘

[0005] [n one aspect, the invention includes a method of forming an electrical
connection for a semiconductor construction. A semiconductor substrate is provided.
The substrate has a conductive line thereover, and has at least one diffusion region
therein and adjacent the conductive line. The line extends along a first axis. A

patterned etch stop is formed over the at least one diffusion region. The patterned etch
1



stop has a plurality of openings extending therethrough. At |east sone of
the openings are along a row extending along an axis substantially parall el
to the first axis, and directly over the diffusion region. An electrically
insulative material is formed over the patterned etch stop. The

el ectrical IWOPMWSMA94PE ve material is exposed to an etch GTAP2005014981 a trench
extendi ng through the electrically insulative material to the patterned etch

stop, and tdisp i raram @ XbEMiAgs SXEhdig thEHERrdligh! e |capaIdntds the¥inhgshe
di ffusion regl on rectl ver t he

openi ngs. @loégtarrf’ﬁ’aﬁx%%%ﬁ&ﬁ@ﬁn\%"s st‘l‘é?t@’;}laﬂll' p?@ﬁ‘g&? ﬁ'ﬁg'r%af"ﬁi he openi ngs
and within dllhaetl)t dsmm dnfﬂlr@rra’egnohr Aa @Ielc;rlcaltynnhmatuwmatéfml Brforded avet the

el ectrical conne t ':T.E{ %e di f“f usi 0 00061, In e ect, the

Crvent | on diatamededteh. the el BRliafle Tefdlisortrtdic aftulRhncl o &

plurality obmsoatresdttexiemdingeiongis thelelextivatoinsiativermatalis to tiegatternepetetii ded,
d t t th he t t

Gate |1 no Yotk e J5f fioh oS sl el e ¥iihe bRFITIATGHEA B ok FR. o ©

di f fusi on rAtdeasths parten op ihewvietell ls/dntem]movtehmewbmhgsat@n aledtriedllyregnaictiveast one

o e o1 el RnEANANS W ofiflBs ahd Wiy A hdrth. ThESILhaly gonkaih at | ve

material is orrred over e So ned
et ch stop imatedalisih eeatical mnectMth@Itb@dlﬁiJslm lteglqnnsul ative material. The

atterned e to hr ough, with
patter ned eysdhej! oP Qﬁgngﬁ%&f hd .wermgn e%m%esea%%%wf&rm Rige" 0u

being directly over at |east Some of the
sour ce/ dr ai #lediga 9@“&%"0’?'@@ wrality af %Qék‘i‘iﬂ/ﬂialélf@gi@ﬁsi o°aF¢TVICPTPF§AQI°a§PbﬁéFaF%J§er| al

is formed oMsmé&%ne%ttﬁa%.@%dﬁamhe Bl RBvideddVer thTstbstritél ?ﬁ&@m;s%reg%iél cal l'y
insulative nmaterials are etc forma trench extending through the

second el echnein@sial RAil 9 APLINg Aidasa tep!irgfity ohsauiee/raintdiifusian regiers &€op and to

ext end SOWBpr@i‘/ldéd]@:tmﬁ% él%tréﬂfe'fahd alo'hQ%t lléaét'foﬂé BethoRidel &tr@nrdng’éfér b’él@ first
electrically insulative nater

afs (gortlon of % ench is
directly ove. ¢hilst %ﬁéﬁ‘ﬁ%‘hﬁ%‘su‘%"eé%‘@['ﬁ“ IHIRMSH QR ENFIAURE/ 'f‘é*f U8 s formed.
within Ithe RPidns. ng5pa&étde&|#\fefchlstbp i§ foembd ev&;fﬂqehffbteel@itmﬂly g@albh\;edmfa?dalct ive
material is_In electrica nnec th.the  sour ain diffu

regi ons. [ OD®A2 ﬂemegneé&-hgt%g?s aP@féa?'Bn%n ERETRF %%W;ngg r%u%‘fvmaﬁ?)?sqf orm ng
a CMOS conginieusitthe openingsdraingadiaoiiyt ever atibadt sarhe of mersbomelﬂimin d'ﬁhaonsubst rate
has a sem conduc I.ned
Cherain. —a FOPEY h3sratiredically Relbia il ARy e el oo
conduct i ve Thetfestanersectrd &IGcally egliative matplials ate ¢tghenf to KivBGa trenmhce/ drain

di ffusion rg)g+ Qf@tﬂ’to&:@h&e&&? glgctﬂgﬁlﬁ‘msﬁﬁgv t%lngleto%e [BJ}Ferr{edre%l'{ %8 dUCt | ve

line, and a source us on regl ons n the
base and al mﬁtﬁoteh’@nsllscimem‘f thelnpesisge wilhi Hrechatteingd etdhratop mtq:iae fisst ned etch stop

'Sfof 0[1”90' OYiEktrid NG iMNRR SR icRMOA S & BoHIERb S FEAINS dirdd§ RBLther ned etch
P openings. An electrically conductive material is formed within thg openings and within

the trench. The electrically conductive material is in electrical connection with the
source/drain diffusion regions.

[0007] In one aspect, the invention encompasses a method of forming a CMOS
construction. A semiconductor substrate is provided. The substrate has a
semiconductor base with a NMOS region and a PMOS region defined therein, a first
conductive line over the NMOS region and a second conductive line over the PMOS
region, a plurality of NMOS source/drain diffusion regions within the base and along a
side of the first conductive line, and a plurality of PMOS source/drain diffusion regions
within the base and along the side of the second conductive line. A patterned etch stop

is formed over the NMOS and PMOS source/drain regions. The patterned etch stop has
2



2 WD 20051109491 PCT/ US2005/ 014951 a plurality of openings extendi ng
therethrough. A first set of the openings is in one-to-one correspondence
with the NMOS source/drain diffusion regions and a second set of the
openings is in one-to-one correspondence with the PMOS source/drain
di ffusi on r¥Qi2e0580942h el ectrically insulative material IECTIEs208M1498Er t he
patterned etch stop. An etch is utilized to forma trench extending through
the el ectri j baihby biyht p and to
extend the % ?lrulé%‘ aﬁ?ﬁs@c%n%dgrg%geﬁk R Lﬁ%h Q{ﬁner?éeES{tﬂ?%gSﬁ,ﬁ r%E(rlprrate t he NMOS
sour ce/ dr ai ANetickanestorRSPAGRBeRWiEhite &mceld@m diiusieraiegions and giseerndegi ons,
respectivel yot of {2 Jgteﬁmgbushﬁan@té bﬁesct,or@e;saddenc&uvﬁ%te @§%6¥rcélaf3a|rf' rst set of
n

openi ngs and_seco tion directly over second set of openings. An
el ectrical l QIﬁE@wwﬂ%Aﬁﬁe@mcavy 'P@'?WPH‘P&EW feHpimadver thesnaﬁarﬁ'ed§ ond sets

of openi ngsstopN@n\ednhé nmtza@tdroﬂﬁ@hrenzfrh@aa%dm@t,\lﬂm&@hltrye @I@&Fé&l&hﬁéﬁlaﬂ@é erial is
in electrical connection with ource/drain diffusion

regi ons. BRMEITBHIMNE RAHEFReHOMTFIR PRARRESSI[tortis) ansteacepd sels eherfliNgEnt s of
the inventi Qﬁataéa%t ﬁ@ﬁlﬁfalté)md NMO 8 Wolvick/rairf @ﬁ@d’@ﬂ@glohg ah@ ehef PIOSW ng

acconpanyi n dr ng 09. S tlc Vi ews

sem conduct g‘? ﬁd’é‘f“ %f%&ﬁ?éﬁ@'](’a? gSpeﬁtr“’ Y ﬁ:'hﬁér '?% "ssf Poytion digre Ci)SP"eo{n
exenpl aré Eﬂ'{é&ﬁé’t sef oftdpempg@amﬂ&edoﬁcrgmubroureoﬁy gverlthé §ecoad @btacgbﬁamngs c top
vi ew, an

t th
e 55 o SeckioBf ceng e sl B iar FRee ARG Auf Pepont et 2f a8t on
of Fig. 2 &sdwhidmheatenct. The elechiealR-candictive matediabinth élbetrica! osrmestimt witin  of

Fig. 2is s&%waéaﬂg ﬁh&@%sﬁu@gld?arﬁlﬁu KFH ’gg'ﬁﬁs [0010] Figs. 4-6 are views of

the fragnents i'gs spec own at a processing stage
subsequent to that of Figs. 1-3. The vi evvs of Figs. 5 and 6 are shown al ong

the lines SE%JFWBFEC%&FIOH@FTQ]F ﬂlﬁmﬁ\?s vely. Al so, the cross-section of

Fig. 6is ine 6-6 and the cross-section of Fig. 5is
al ong the 1ilQ80&-5 of Pﬁfejfed@mbc{dwem? offhgyinvertiop ase desgrivegbelowmith fr agment s

of Figs. 1- %fe@ﬁgeot%qﬁémgwmg%wﬁbﬁwadr&n@f@sm ng stage subsequent to that

of Figs. 4-6 he cross-sections of and 9 are along the lines 8-8
and 9-9, resli98e9li vel yFigefl-fiage d'?QVaWF?BC VieWa ota se9icgRdcias WaiT firpgentat g s

al ong the | S t he
I|ne98 ne lpFFz:,:ﬁmﬂra% .%c&c;sm &aFg%rw ahf&erﬁg@g/f%sggfttgfm% ;s?ésdﬁt ﬁweﬁ.é;h vgf&g@g\? Hes
t

1-3, res peclalwrﬁj“m§%% VI% aa fl9s 23y %@'esd('acﬂj%mgﬁfi%@&ﬁ%ﬁ?m'? IP%S of Fi gs.
7-9. The cr @png #ROline8nP aid FB®SFigli, respectively. Additionally, the cross-section of Fig.

2 is shown along the line 2-2 of Fig. 3 and the cross-section of Fig. 2 is shown along the
line 2-2 of Fig. 3.
[0010] Figs. 4-6 are views of the fragments of Figs. 1-3, respectively, shown at a

processing stage subsequent to that of Figs. 1-3. The views of Figs. 5 and 6 are shown
along the lines 5-5 and 6-6 of Fig. 4, respectively. Also, the cross-section of Fig. 6 is
along the line 6-6 of Fig. 5 and the cross-section of Fig. 5 is along the line 5-5 of Fig. 6.

[0011] Figs. 7-9 are views of the fragments of Figs. 1-3, respectively, shown at a
processing stage subsequent to that of Figs. 4-6. The cross-sections of Figs. 8 and 9
are along the lines 8-8 and 9-9, respectively, of Fig. 7. Also, the cross-section of Fig. 9
is along the line 9-9 of Fig. 8 and the cross-section of Fig. 8 is along the line 8-8 of Fig.
9.

[0012] Figs. 10-12 are views of the fragments of Figs. 1-3, respectively, shown
at a processing stage subsequent to that of Figs. 7-9. The cross-sections of Figs. 11

and 12 are along the lines 11-11 and 12-12 of Fig. 10. Also, the cross-section of Fig. 12
3



and 12 are along the lines 11-11 and 12-12 of Fig. 10. Also, the
cross-section of Fig. 12 3 WD 2005/109491 PCT/ US2005/014951 is along the
line 12-12 of Fig 11 and the cross-section of Fig. 11 is along the line
11 11 of Fig. 0013] Figs. 13-15 are views of the fragnents of Figs.

- respecf‘&b’é’f’%ﬂ” own at a processing stage subsequeRCTUS200%Gmosaf Fi gs.
10 12 The cross-sections of Figs. 14 and 15 are along the |ines 14-14 and
15-15 of Fi - l4i ne
15-15 of Fi 'gfa'*ﬁ*“éﬁ'“%? 212 Fig. 99 B 6 é&t'gﬂ §Fe1i %‘fl’gbt ikt 0% 14
of Fig. 15.9T®14] Figs. 16 and 17 are fragrrent ary views of a sem conductor

waf er fragrremltall at a Aseh 8BRS VieRs thﬂ§$rbd];r9er&§69ﬁgént -BGEFRBNGE sHblh a
second aspect of the resent invention view, and Fig. 17

I's atop

is a cross-d&RPeATINI Fiag ﬁ/%l'??ﬁ‘i’get‘tt’i%thait PfrFégsl'gIO‘l? Jf‘elﬂf‘g"s Sth‘O’F(?(f)EQP H gs 18
atnd 19 are andissarefaldnend Ilr@gﬁﬁnMSarﬂﬁShFISQﬁF}lcg:l-@&amio]l-tgte crcés@ia;eewdphotﬁgynsshom
at a processi st age su ent tqg.that o S, _. an : e

cross-secti '8r?P°g't9 ﬂ?ﬁaﬁg".e 1%9%5%3&@”8% ‘FrPWeseng'%q F49- 14 1§ along the ls§ 14114 gs. 20
and 21 are fiFgys50f the fragments of Figs. 16 and 17, respectively, shown
at a processj stag tha of. Figs. 18 an 9. The
cross-sectiih&%ﬂ Flg q?éﬁaqz {f)?Pé“Gtrtﬁmé"'ﬁ‘t?gﬁaa‘f’mlﬁf’ag”%.waF%N] Figs. 22
and 23 are Wagnentafa pdeemmlaa,gmmcmsmgfstdﬁegsacca)ﬁiaamiw{tﬂ a sec@ujespechodthng, shown

at a processing.sta that of
o oss sect Brody AR ET J8UFlod Fark i £ 351K orgf pRiRng oW Bnasper o5 24
and 25 are Knee\is17odf F’ag‘tesfragments of F| gs 16 and 17, respectively, shown

at a procesgp stag t The

cross: sect O GIBEAUA i FlndlrgFhgs PR e é:;[oow] Fi gs. 26
and 27 are KﬁSEQ%'VQiYy Sthﬁ@nﬁ'r agm@ﬁs%ngﬁtaga Ybsequenbiedhatnof F'Q’Sesﬁ) i%ele  shown
at a proces%gg;sesctt,g,ggf Iftgbl%qg'éﬁ)ﬂbtﬁéjlwteh@ﬁchfF 95 24 and 25. The
Cross-section is alon I'i ne - of Flg 26. [0020] Figs. 28
and 29 are \Ipmé of tFHQS ?Pa@ﬁ@ﬁ@éetﬂﬁwwfdaefra@naﬂaofﬁgs Wt i vel y, shown

at a pr Oces%sﬂébtﬁélﬁ%oﬁh‘E§§9k&@§stﬁ#’stbé@éub@é Ueh8® tha®f #fd. #§and & The

Cross-section g i s al ong 9 29 of Fig. 28. [0021] Fig. 30
I's a view offopheectiplof Rig- 31dp @long thgie! 4ot EigrBcessi ng stage subsequent to
that of Fig.[oéfn Figs. 22 and 23 are views of the fragments of Figs. 16 and 17, :

respectively, shown at a processing stage subsequent to that of Figs. 20 and 21. The
cross-section of Fig. 23 is along the line 23-23 of Fig. 22.

[0018] Figs. 24 and 25 are views of the fragments of Figs. 16 and 17,
respectively, shown at a processing stage subsequent to that of Figs. 22 and 23. The
cross-section of Fig. 25 is along the line 25-25 of Fig. 24.

[0019] Figs. 26 and 27 are views of the fragments of Figs. 16 and 17,
respectively, shown at a processing stage subsequent to that of Figs. 24 and 25. The
cross-section of Fig. 27 is along the line 27-27 of Fig. 26.

[0020] Figs. 28 and 29 are views of the fragments of Figs. 16 and 17,
respectively, shown ata processing stage subsequent to that of Figs. 26 and 27. The
cross-section of Fig. 29 is along the line 29-29 of Fig. 28.

[0021] Fig. 30 is a view of the Fig. 17 wafer fragment at a processing stage
subsequent to that of Fig. 29.

[0022] Fig. 31 is a diagrammatic, schematic illustration of a prior art SRAM cell.



[0022] Fig. 31 is a diagrammatic, schematic illustration of a prior art SRAM
cell. 4 WD 2005/109491 PCT/ US2005/014951 [0023] Fig. 32 is a
cross-sectional view of the Fig. 16 wafer fragnment shown at a processing

st age subsequent to that of Fig. 19 in accordance with an aspect of the

i nventi on aMO00r0P49¢ t o t hat described with reference tpCTFUS0s/AESB0.

[0024] Fig. 33 is atop view of a sem conduct or vvafer fragnent at a

processi ng e ana d )
aspect of t h@b?ﬂventl l(;@g@yﬁ eér?cr)l%sil%\?{e' V'?& oftrl, F'q: 16 WMWE%%&I PTI ON
OF THE PREFPRRESSIENSIETS MORFBqntpABat Ofﬁ@ ﬂweaﬂcp@ﬁn%wma%sm #ldee by whi ch

active regi gRanfiihiRmatid RRREWeséribel with GABEHES {on%é’ 2bf§09r connect ed)
utilizing trench etches. The actjve regions can % t he sane

conducti ve 10A%4as onE'ga%lst?eth visw %P@ﬁ@'@f‘?"f%‘?ré}‘ﬁfer&ﬁg PLAPIOPERSING An

aspect of t l@&gb RKEBEHOWo it th ¢ IFiatin XebofR@LS Wih ah @Bgec otBBTIRanGEANduct i ve
line are [t(ﬁﬁ ped to on{eFlanot her is described wth reference to Figs. 1-15,

and aspects?@ Aivedn thah gt Figet regi ons associated with different conductive
lines are strapped to one another are described with reference to Figs.

16- 30, and ' Lnitd [ DS b= a sem conduct or

waf er fragni’%m&‘gﬁf@ESEF‘FFﬁ@@b‘%é‘“ﬁ#%ﬁ@%ﬁ%ﬁ?'@?ﬁ@&s| ng stage of the
exenpl ary fi[0925]aspectrh@fnvedne:nMMBMethdm‘sbywhmh acthed egudnsagmbabtré@eds shown
in Fig. 1t £o e a. con n C t|v Iine 14
thereover . AsaRRRoaeR TSR RREEF LR 3R drrer” P A B0RHE hatfe segnent
16 which i sakalng\me sane eondiucibeding as an¢ esotii, orTeﬂcmg differemt qoegmme Inies Aext ends

along an axi, Ep«%é? \ﬁ?llﬁ/eﬂn?onciﬁ‘gzhﬁﬁ arcﬁxﬁeelfeﬁ%ﬂ%%l8ré§|§ §8Té'| P%Bn@u@tﬁe ik e

di scussion t i ngui s rom other axes that are
di scussed b@trawed[tgme?]anaxheras:ﬂespenbe@mtmrefezen@%o Eigss 1-dPoanttasplets|in weigh

segnent 16 %E% ¢ RGioné ass’%matté‘awacﬂfzer%t cBiducHf MR8 'af@st\?/a%plreg Sfﬁ{r{@%ﬂi]e‘?%é’“ th a

line 21. own aspect i nventl on, acti as a
rect angul ar d@fscr@@s!wthk%fe@na@@ Fighd 6230 aWd3%-egi on extends adj acent |ine 14,

and al so wi t fyoBet he bﬁ%%rrlf?% |H|ﬂ5i@rtbﬁq391 i é‘@erﬂﬂon({u@@z&]afe': krel§mert NG 3

illustrate c¢cross-sections, al on ine 2-2 and respectively, of Fig.
L Fig. 2 sibaiEateratapreiiginen pigrgseingsiaos of heopiot ff“?’c%ﬁpﬁ? qf fapregenye
region 22, anvghiisH. evglepagrhébys QQiM‘lUﬁFlgVetd &gnpme%dserrmdaaoum@rm
SLeCa TR M- TSI I ) e I S AT AR S
particul ar adrg@rciegment 16 witicrpisisaewn msmaateessmuaalmm ligbar sagment 16
extends along an axis 19. Axis 19 can be referred to as a first axis in the discussion that
follows to distinguish the axis 19 from other axes that are discussed below.
[0027] An active region 20 extends around the linear segment 16 of line 14. A
boundary of active region 20 is demarcated with a line 21. In the shown aspect of the
invention, active region 20 has a rectangular or box-like shape. The active region
extends adjacent line 14, and also within the base 12 underlying line 14.
[0028] Figs. 2 and 3 illustrate cross-sections along the line 2-2 and 3-3,
respectively, of Fig. 1. Fig. 2 shows that line 14 comprises a lower electrically insulative
region 22, a middle electrically conductive region 24, and an upper electrically insulative
region 26.
[0029] Electrically insulative region 22 can comprise any suitable electrically
insulative material, and in particular aspects will comprise, consist essentially of, or

consist of silicon dioxide, nitrided oxide or high-k dielectric materials.



consist of silicon dioxide, nitrided oxide or high-k dielectric materials. 5
WO 2005/ 109491 PCT/ US2005/ 014951 [0030] Conductive region 24 can conprise
any suitable electrically conductive material, and in particular aspects

wi Il conprise, consist essentially of, or consist of one or nore of netals
(such as, fW¥P2e0%4M9Pe, tungsten), netal conpounds (such EE/US2805/0149%bnpl e,
tungsten nitride and/or titaniumnitride), and conductively-doped

sem conduct gpodppt er i a(':é‘ndﬁ&'l%he@% ol @4n @afﬁ;smb%ny %Qm&l&élbé‘tﬁééﬂy @erﬁtﬁfétwe

polycrystalline  silicon and/or conductively-do anor phous silicon). In
particul ar Rgjseak and RaREiseler aerectatilb poraprise4Cangis @%ﬁ?@?'@b’ ohfor ONLRSF Ofdr t i on

consi sting &fmé&a etdly @uih a@n@(bxamleymhgétw et cSrhpdiHAB (SRE agNfokipper

portion consisting of tungsten ondug} ve silicide, such as, for

exanpl e, on®aGiP! ‘?Yg‘i"égst?ln rl”ﬂﬁ%@’t‘cgﬂr Wiy npde ca(S’Hé’lof‘d%qt'l"?'X‘da%e ni ckel silicide,

titani um si bdmibéiRiuaidd matstiakl (§lﬁﬁh’:‘d3| for bﬁh?nplé Qﬂaadcww@bpemwmystamer egi on 26

can conpr|se a a cul. ar

compr i ob, | coiRmanatos cERLERfER: el o ne PupdTSt Infattierpabacin pobfictisy

nitride andmténamrbaﬂncmnsndieof a[l@ﬂém:]ortlonra:ens’ishngsaf ceddectivety-tiepeds a conducti ve

i ne, even h h onpr. i nsul erlals in

addi tion to vﬁ%ﬁ%‘ é[%gﬁrﬁ? fahl Eper[p(?g%g]cgﬁ? %ggfﬁtﬁ@gten ?{fl%bda/c? ggh | ng

| ateral si dmldssfoléxme Iohe dbpere pEuRgBterasileideo cokedt silicirgnicked sibggmsi ng

si dewal | s. tﬁgﬁiﬁﬁ{sﬁ'\c%% a%ﬁqarﬁ%mré"&%eam sotropically- etched electrically
ials. e

i nsul ative nater ectrically insulative materials can conprise
any suit abl d00atder i al Yppsrinsuladivepgion@6 cer aapprise anytitakie sratesiehandimg,

consisting , %‘ﬁ%ﬁ% c#esﬁlaé}% wﬁlf 138 QRAkiStdsBshtafly GN6r &{nsrgpéfh)ngfor Bbthicf Qlﬁcd?l' tride

and silicon u ative spacers 28 are not shown in the diagram
of Fig. 1 Iﬂ'trtﬂe@@dst'léo%ﬁiﬁﬁﬁﬁ?fy the diagram [0034] Fig. 2 shows

conduct i vel yjoged dififaish AefceR@l R8s é”@orﬁf&@tl\%amgxé\%ﬂdh&@h hddrpwhetReconduct or
base 12. Replons 30 and 32 can conprise either n-type doped or p-type doped

regi ons, asRA §30 W9ERIER BELIEBGIMBIPTIgE inagidiiop fo %’m”ﬁ RIS in the art.

Oi ffusion rggosa]s 30 aneél18Radk paindi cpesihg Fa@é”réllmddvs)éﬂshs afd 1%, Spasbrap® on
opposi ng si of the onducti ve l"‘ffﬂﬁt% at |¥e t o one._anot her. A channel

regi on 35 e?’ieefﬂ@%e NIPR OPPRING Side SFIDTEP ANIOFRTAHs 30 and

32. The souerhédlglatiricalg gisasivamatetiagnmaé elebmgalbynnanawé @@@érh@car\onprl sed by
the active regi on red to conprise a

d iV
el o ef f ecPTERarY cyPHR B, RRlTpd la SaupR, efPRls Grisshy, CREBLIER gat e
confi gured tssentilly ofyror considtingtof ene treboittedf, silictr pitridet ardsiiicore diokidg. @he

di sconnecti Wulative spacers 28 are not shown in the diagram of Fig. 1 in order to simplify the
diagram.

[0034] Fig. 2 shows conductively-doped diffusion regions 30 and 32 extending
into semiconductor base 12. Regions 30 and 32 can comprise either n-type doped or
p-type doped regions, as will be understood by persons of ordinary skill in the art.
Diffusion regions 30 and 32 are adjacent conductive line 14, and are on opposing sides
of the conductive line relative to one another. A channel region 35 extends beneath line
14 and between source/drain regions 30 and 32. The source/drain regions and channel
region are together comprised by the active region 20. Conductive line 14 can be
considered to comprise a field effect transistor gate in the cross-section of Fig. 2, with
such gate configured to turn on or off the channel, thus interconnecting or disconnecting A
source/drain regions 30 and 32.

[0035] Fig. 3 shows that diffusion region 32 can be one of several diffusion

regions formed along the conductive line 14. Specifically, Fig. 3 shows a plurality of
6



source/drain regions 30 and 32. [0035] Fig. 3 shows that diffusion region 32
can be one of several diffusion regions forned along the conductive |ine
14. Specifically, Fig. 3 shows a plurality of 6 W 2005/109491

PCT/ US20051014951 isolation regions 34 extending into base 12, and further
shows a pl umad 20by108491di f f usi on  regi ons 40, 42 and 44, i pcaddiobs/edesio regi on
32, with the regions 40, 42, 32 and 44 being electrically isolated fromone
anot her by th ions 34. Isolation regions 34

ISO|atI re Cc ri se any
STt Abl e 2t IURER SOt O basesiaPaY NSl SN RHEHY L BT P
structures. rdzg‘onssml a2 bod44tin Baditiore réflorcaTWith it &lgRINk @, 42, 8R&NRd uacbbmgl on

T T T R e
and 44 extgrmdn ai)mptagsetdmg satatde §t@yctuas, mﬂudmg)&)r:e&anplensmWM@mgsﬁamx_ 1 a][ld 3.
It t . | Lew o

Fi g 3 as berigugent KEHRR Shicifes of otraditiefoBendhdRoicharolsR. W Ve,

conducti ve lsirngurkd cars coroprisshoansist assentially 8f,ioncansiit of, for examplei éiljcoanhe dr awi ng,
and in ordeg oxld@ enphasi ze that the cross-section of Fig. 3 is along a

di fferent pI ane than the plane of line 14. [0037] The diffusion regions 40,
42, 32 and 4086 eachhodiffiugios ragianed0a42, Jepad 44 exiend aloagdhedxis 1HEs oan

associ at ed WetdloQintd: ﬂ% lﬁé Rigs JEYAFS ﬁ;%qﬁfédstﬁé* thyY cé)rﬂdi'ﬁtl\;ez'lme 1Wv@dﬂl'1lotllfl§ vi ew of

Fig. 2 showi ng an exe transi stor device conprising t source/drain
region 32. [VBOSSN tindewof Fl@sﬁ@ﬁb?l@gb@ﬁ@dﬁ@ma’(@ Ofﬁw%tﬁ%ﬁ ﬂQP"@'?aﬁf Ha F or med by

i npl anti ng bﬁiWeV&bB&\o‘B@t'%HFﬁEHWlé Mot%ﬂ&ﬁﬁ‘ﬁn'lﬂ@ FRRANY td éﬂ'n%h tﬁ@&%ﬁ/?@dé‘fﬁ or
mat eri al of base 12. The base 12 can conprise any suitable sem conduct or

material, i AEPGAS Wgemméﬁ%mﬁme&rossmsﬁ%‘rgﬁEtgaﬁuﬁ AlEng A difiegant plane than the
lightly- baclfﬂa'ngtmmgjmed W th an appropri ate dopant (p-type or n-type

dopant): oEacfoph S HEc UL FER ek 00 B3 SR S BRI b0 e
the term " sepahtecont e!csalblr@gam amocigﬁedlvﬂih ertcogpms devitheommrtsed by Unesd,i n
i o hat 1T oh B Bhvnd En e FrodSohiluse b BB on o,
substrate" aoBrcdifaimesgiand@2rean any construction conprising sen conductive
2e. & sori contliaH] ve' udfesRtoh pEieriidg, S, ot 43 20 BERAMER o ERAAEY | 2 7, THET
mat eri al s t Fwitadeyondasiivityenhawindudopantdntoratsemicanduciganate(ialiaf h@ﬂe . oTrk@ or in

base 12 can comprise any suitable semiconductor material, including, for example,

monocrystalline silicon lightly-background doped with an appropriate dopant (p-type or

n-type dopant). Base 12 can be referred to as a semiconductor substrate in the

discussion and claims of this disclosure, but it is to be understood that the term

“substrate” is broad enough to encompass other structures in addition to, or alternatively

to, base 12. To aid in interpretation of the claims that follow, the terms “semiconductive

substrate” and “semiconductor substrate” are defined to mean any construction

comprising semiconductive material, including, but not limited to, bulk semiconductive

materials such as a semiconductive wafer (either alone or in assemblies comprising

other materials thereon), and semiconductive material layers (either alone or in

assemblies comprising other materials). The term “substrate” refers to any supporting

structure, including, but not limited to, the semiconductive substrates described above.

[0039] Referring to Figs. 4-6, an electrically insulative material 50 is formed over

base 12, and specifically over diffusion regions 30, 32, 40, 42 and 44. Insulative

material 50 can comprise any suitable material, and in particular aspects will comprise
7



assenblies conprising other materials). The term "substrate" refers to any
supporting structure, including, but not limted to, the sem conductive
substrates descri bed above. [0039] Referring to Figs. 4-6, an electrically
insulative material 50 is formed over base 12, and specifically over

di ffusi on r®§8ME108091 32, 40, 42 and 44. Insulative natBCT/HS2083014%5M
conprise any suitable material, and in particular aspects will conprise 7

WO 2005/ 10968&edp%h&6%%9(%ﬁr4:946>%§& %ﬂ%?ﬂgﬁrméfgﬁjﬁq S’Qng? Bﬁg&ﬁ?&gﬂgéuﬁ’c%te W th

exanpl e materi al oro 0S| ate ass

spi n- on- di epl@gy ?BPc&q}S@%ﬁP'nmc%?'ewn@ (SOD) |1P§9¢réitnll)’emﬁ‘dﬁ'@4ﬂ rapterd 5948n, inn

particul ar aérn&ﬂarsas ééim%hfé)ﬂse CORSistssamiaBNdtl & dovisief of svfsetgrﬁb%ﬁe‘.o@f BPSG
and/ or SQOD. &0040 atterned I@éer 52 i's formed over insulative materi al

50. Patter nd894Qlayer Apaigrned gy ?f%/mE%HYﬂrl"%Sé"aé!V?rﬁlaéﬁl’ﬁah5Ot%aW%
i5 gsu! Ftltive @éﬁsz vl tﬁﬂzaﬂﬁébrﬁ}&fhlse%&h@lt@ﬂalV@WMcﬁtr@bﬁﬁvewﬂnateﬁhlfBﬂca\WedS Imstteri al
W Cco a I C etcne re sio r{icul ar
condi ti ons ‘?‘Ii’a 'Vﬂ'éﬂéafg%ﬁé't k}?tgﬁ’r% 4@?@5@@%@@”&’%%@%?@? WN%E eI nt i on,
rr?t elri al SZW?IMWhﬂ@@an{mm bg’idnmsmhmbé yhaodnal m mcysxsmﬁtary)éSplgate 2ot)r nmor e
of alumi num,_ sili and ni trogen. . For rial 52 can
compr i se. s esTers el 5 P Gormrise. Rt esEopely Af o6 FoTst & IS TP num
oxi de, sil i obatudinam sitigon, sxylgen and nitrbgerdchmmtitafrich ma)uanammahrcodwpnsé n such
aspects, I d d I d ch. r._exanpl e,
BPSG to be égrfséﬁ 8'&@%0(12%%@& O? ??rvrggr c())f ﬁ@ﬁ’énrlﬁ%é?)a@ezg'léébglglgfjl ‘cal lrry etch
condi ti ons anh@)andmand)sm;mnmsltrmfe tr glichasgectk imdteriah 5@ han eonsisibi & toped :

sel ecti Vel ¥ e bt SORshahploBpoanb U6 oLl eiBi AL T AKkg e, o | con

nltrlde 'con oxynit 7icon
"undoped" i Spegifidally; etrhtaonditiens arglrnewin thpegsqns @6ﬂrdmaas<$l@lbm e @ which| ac k| ng

boron and/ 0%9!@&%&2%%h%“§0p’éﬁ%i%n Qilﬁ‘@Feldtlv@wéIGm%ﬁmf&&HB sicdiORdle Sdilcbfon oxi de
(such as BPSG e undoped oxi de be entirely undoped may contain

no neasurab péyrum%ﬁnsi/or Brdapgg s@?@quilyx'cﬂfe ngrmaﬁ@apqq’iaﬁnut&Z%téﬁs’é%ﬁt'nswﬁh dcon

oxi de so th@tsxllb&?d@f(@@rﬁaﬁiriﬁl Iﬁéklﬁd‘@orgﬁ)Eﬁiﬂor%HobWo@%r%r'oﬁﬁrﬂﬁﬁtﬁﬂleé fram the
etch rate of the undoped | i con_dioxi de. %Rﬁﬁ%‘lqel_a er 52 is sho havi ng a

subst anti al PWOBF%ﬁE\‘?O”LPﬁtS’@r(S%‘rQSa%PeSGH'H@e ugg JeRY peertiely HRARSAned as
follows. I niig, a{alywontamml rﬁéagﬂmumwahalorﬁ&ylmﬁlpbmswpéd thah@ dopse 12. An

f d f I
R S SRS o TR O B P AR B Bl O8TL
conf or mal oveihe unbepepl stlican tibgideupper surface of material 50. [0042]

Pat t er ned l §£H|5r2 eg?? Q%g\?;% } sgl%yvgz}laxenﬁég@gﬁﬁgntlamfélgégg gglh?unwc& hTﬁé'Ch

openi ngs bei usi o 1 ons ong-the line 14
(such as, f ehown structure can be formed as follows. Imtlally, insulative material 50 is formed over

the base 12. An upper surface of the material 50 is then planarized (using, for example,
chemical-mechanical polishing). Subsequently, layer 52 is formed to be conformal over
the planarized upper surface of material 50.

[0042] Patterned layer 52 has openings 54 extending therethrough, with such
openings being direttly over diffusion regions that are along the line 14 (such as, for
example, the diffusion regions 30, 32, 40, 42 and 44). Layer 52 can be formed into the
shown pattern utilizing any suitable method. An exemplary method is photolithographic
processing. Specifically, an unpatterned layer 52 can be initially formed over layer 50,
and subsequently the shown pattern of openings can be formed within layer 52 by
photolithographically forming a photoresist mask over layer 52 to define the location of
the openings, etching the openings into the desired locations with a suitable etch of

layer 52, and then removing the photoresist mask.
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exanple, the diffusion regions 30, 32, 40, 42 and 44). Layer 52 can be
formed into the shown pattern utilizing any suitable nethod. An exenplary
met hod i s photolithographic processing. Specifically, an unpattened |ayer
52 can be initially fornmed over |ayer 50, and subsequently the shown
pattern of vopeossmegaoican be formed within layer 52 by pReTAIS2QEYEphi cal |y
formng a photoresist mask over |ayer 52 to define the location of the

[ , etehi th ' d i tabl
chon of 1 ayadd ' DTP RS g3t oVR O BR B Pe oRER mellRed ks 2005/ L0901
PCT/ US2005/ bdrigebthlly pxiodding ifiear SquamEMh 48 _otilmea1r4e Spleaﬁmallydobreoﬁeomgedraal ong both
sides of th@hovs%ho&{ Gt heVo élﬁggibﬁgo#thé'ﬁr?ef ﬁ%%ﬁr‘l{pﬁﬂlﬁg%lohp% the

Speci ficall our openi ng are own on eac es of the
line. The f ar@pmgreg@WaWtﬂmgméJ reyw gatepdling glong anms&ubstamt@ﬂgpa'aﬂ@w th@i t h such

row ext endi pge ﬁ‘b%ﬂﬂe%ﬂeé\”@eém@h‘lbl%tcﬁ'ﬂﬁéﬂ|‘Yhé’t@Frﬁ"édﬁE f\ﬁ’allglrb‘éran@?"s%tﬁzged% the

| i near segnent i ne he term "substant| a ar al is utilized
to indi cat Bdicaigtthatiae wpaxes seferred torare garagel 49 @nq)wqmerévlthmh@ RECCASRAther

within the aﬁ@ﬁ%&ﬁre&enﬁaﬂraﬁe@@@ffﬁmﬁuﬁr9#0%5&0%&h%cu@deeamtl.&h&%n@a ocess,
whi ch includes, but is not limt aspects in which the axes are

exact |y par i papecioinyhishdRe exgsrare ﬁ@‘%qthﬁt?@'ﬁ"%l 19P0e anqther- Afthoydh i PIWEENIchgs ar e
shown for mfbueap&mm%ragh@w@&n@d ort b,spdsin@%ndebbf ih® lfh@ ibie te/pslefiddreos  t hat

each set ni n oul d repl ac ngl e | on en .e., a
Shor ort O uREse SR oL obaringd EaliiBs fonsini o L RS ob e fRodi T ot des of
the line coubnbrbeThmemgatwedowdpbmag péts bn tfie @ipﬁsggrsmds st thediné badld Be e OnF
opposi n the Lnve IS S in Fi
PO £ & hiFacB gl Pt plor e seRARR erfon biSosirgeite Eihd Pe Sl e O
mat eri al 52 asmectof thg invantentis shﬂlvgn iofFig. B8, withpths elohgated elbts Yairggiaiaeied 38), except

for the w ndgupy54. ThE & ORTHEHE KBNS deffilaREhirkS of 881180 sfhoeds © shown

in phantomv eW|n FI t0|n|ca tructures are buried
beneath | aifregmsm 10 ema] foRtheayindawg Sdexithetcondtictjee lirp- 94 armaqtlvmﬁgalnlaﬁe

i al
materi a Pésﬁo%'ﬂ‘r‘%@ﬁ glegéﬁtgglﬁqgmld@i rthést% ARG AR & rﬁsﬂtﬁeg? ere r| c aI | y

Insulatlve materials erre to as a
i nsul ative fAYeePd.al and a second electrically insulative naterial,

respecti vel H)Ohﬁ] di st RBiRhext® Fig 19, 8h Frlsﬁléﬁ\FB RRRrAM SR med Berf | T st and
second electrlca |y insul ative naterlafs 60 can conprise differing

conposi t i on®2terpehiayRieSZanst ifgtativg mateyial %oanESlH%Wﬁd?ﬁt?r '%S%E‘”%%"%{h’?ﬁ her. I'n
particul ar a&5B@6d & as d fMeLaI&dticay im&m@weahaeﬁé) anfd s6Eorldidiéetitcanpinseiativdoped

2|0In !sfgtn g)s(!sg?eﬁtﬁ?rgr F@s%%ﬁtn?e?)})?%%ﬁg}gglﬁﬂ ﬁ'?e r%%tlgnéaﬁgt eornle%llng’ther ﬁnedfxrgtoan%an bot h
second electrically insulative materials 50 and 60 can comprise differing compositions
from one another, or the same composition as 6ne another. In particular aspects,
insulative materials 50 and 60 both comprise doped silicon oxide. In some aspects,
insulative materials 50 and 60 can both consist essentially of, or consist of the same
doped silicon oxide, such as, for example, BPSG.

[0046] Referring to Figs. 10—12; an etch is utilized to form trenches 62 and 64
within insulative material 60. The etch also extends openings 54 to an upper surface of
base 12, and accordingly to diffusion regions 30, 32, 40, 42 and 44. The shown
trenches 62 and 64 have portions directly over openings 54, and such portions extend
along axes which are substantially parallel to the axis 19 of conductive line 14. The
trenches may have other portions {not shown in Fig. 10) which extend in other
orientations besides substantially parallel to axis 19. Regardless, in typical aspects of

the invention, at least some portions of the trenches are linear and extend along axes
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doped silicon oxide, such as, for exanple, BPSG [0046] Referring to Figs.
10-12, an etch is utilized to formtrenches 62 and 64 wthin insulative
material 60. The etch al so extends openings 54 to an upper surface of base
12, and accordingly to diffusion regions 30, 32, 40, 42 and 44. The shown
trenches 62 VNHOFHNAY e portions directly over openings BCT/USHO5/8149%1
portions extend along axes which are substantially parallel to the axis 19

of conduct | Xgpelduigi tkrallN ind R0 18 BPodiBNcIB YRS Q41 2he BULAGRGO! shown 11

Fig. 10) wh orientations es su ly parall el
to axis 19. Ireeqyas 6 asd 64 exteng parche r%@d@@sgfsec«pwbaxmm third axigt | east sone

portions of dshgcth/biGNe HESin&dish t /109491
Do 13 22005/ EhEhEs! subs?g{#ug{'dlﬂ?& %zﬁgrﬁlﬁﬁr%ﬁ%@i@@éqgo%@cﬁ@ﬁgg? ive Iine

14. The axe§X8M%ng which trenches 62 and 64 extend can be referred to as a

second axi s [o4ra thlAl@ho@ h§eraneﬂ§§@fQFén&l%sY62 4 64 sbisRewh éheﬁ&ﬁ@eﬁ?f@@ from
the first axis al on conductive line 14 extends. [0047] Although

peri pheri es2@Hn¢ P%‘ﬁgrl’ﬂés‘s‘lﬁﬁ isiedpegindgristood takthedryaswan ﬁgC%TﬁRqSF%‘-I §therar ound

openi ngs 54 aspécts i whizhhife ofdhiigstisacle hétainclobsd by e MetiptirRB epfiBhess2 ot her
aspects in an%ﬁ% t he openings 54 are not encl osed by the peripheries of
2

trenches 6 [0048] The etch utilized to formtrenches 62 and 64 is

sel ecti ve fqnoom]t erl athebéich uﬁlzatl tosferrh tremnghie 1GR &nd 53 .is $dledilv &r medérids60 t he et ch
renoves nat s nmat er tch can be, in

sone aspect elat&l (%m e@%f%ﬁt' g"efsg’Prdr?aﬁSﬁC re@ﬁvesr@f"tgf'?l%é) f?%er #efial 52 so
that materi a#md2s nmterial 53 ubis etat carl bey i gomwey aspebs, highly sbiehtivevfermatetiadgh a

lar ge porti 8&%{9 t(ggwgf‘ernlaﬁ%%]?o thbtsmét%na\é%qs nét%%‘sql\ntlaq%mé\)eﬁ%& tl%-@tf:ﬁ Qvé’r\{m ch

materials 6 nposi t hé Ssane etch
condi tions b‘mglbelameporﬁe@lomateﬂ@iraﬁhm@mqved;ches 62 and 64 as are utilized

for ext endi ngoagient nof AiAEOUAMHEN RibMIs 89 and by 4RI (6 bas R0 ar e

di fferent fro ne anot 'l zed orm trenches and 64,

and subsequénPnyarghesxihesamesieh q@éntlgnﬁ caneh Wiirgst fos torming renefiesi6r ad@&di ng

condi tions a?ﬁFé’\ﬁfﬂibde?eit@r’ide{ bnir@k 54 R atefigl 5005 B4tbrias o bhe 56%f&£NSi on
of the openln into materi al Material 52 can be referred

to as a eéﬁ”giﬁ“’m|°ﬁe§8ﬂtée%1§t?e‘¥?"5Utt5‘Feqqqé°r“? Rnaher 63 apd 64idcat e that the
etch thr ougt@.ubgéauérawltcv@xtaﬁd epdnigs@a, éel#hfohﬁiﬁbé a|ch¥n |ﬁlé&:hﬁfg cohaﬂms 52. In

other wor dsbettwr(]agn heerfg}maqulo(r:\ of trgr?(ﬁ?]es n%%4?gn<§ exgen%m(ra\to e opel'nplgéj %5% 've
into material 50.

[0050] Material 52 can be referred to as a “etch stop” in some aspects of the
invention to indicate that the etch through insulative material 60 substantially stops at
layer 52. In other words, the term “etch stop” indicates that the etch of insulative
material 60 is selective for material 60 relative to material 52. The term “etch stop”
includes, but is not limited to, applications in which etch for material 60 entirely stops at
material 52 (i.e., applications in which the etch for material 60 is 100% selective relative
to material 52). Accordingly, the term “etch stop” is to be understood to encompass any
applications in which removal of material 60 relative to material 52 is selective for
material 60, including, but not limited to, applications in which the etch rate of material
52 is much lower than the etch rate of material 60.

[0051] Although openings 54 are shown being extended to an upper surface of
base 12, it is to be understood that the openings may, in other aspects, be extended
toward an upper surface of base 12 but not entirely to such upper surface. Instead, the

openings may be extended to proximate the diffusion regions 30, 32, 40, 42 and 44
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material 60 is selective for material 60 relative to material 52. The term
"etch stop"” includes, but is not [imted to, applications in which etch for
material 60 entirely stops at nmaterial 52 (i.e., applications in which the
etch for material 60 is 100% sel ective relative to natg)cjgﬁ} 53 14951

Accor di ngl YWO2W&19%Im "et ch stop" is to be understood t csgnoéass any
applications in which renoval of material 60 relative to material 52 is

sel ective f @ithin BBESET2, lith6G:, exidhdln@dsinﬂr@ly tbancmﬂududmﬁeg@dstwe awhrigs@fahons in
whi ch t he e%ch rate of mater

n. the et ch of

mater al to e CRBG DB gl Badl PiimaRche HERRy Teubesiat
upper sur f amm thb opbaings riiay be texteadéd)erhml)umdbe elih‘omdn telypdns dmeorﬂaplerprob@satﬁay in
ot her aspec e ur f base 12 but not
entirely tot[hsu fﬁ"sl?ﬁrfé@ggs Paég‘ aﬁﬂ%ﬁ%‘?ﬁﬁg %ns['o pgor?%HéLver?g)VCtHEe é&f ended to
proxi mat e t keearoblé, fqmsc_ilmﬁ_ve pegdastals; 301 sr_fmm |r46|,gs.412123)ra§11e Gderibe WBUION BEgidn8491
N7 oS2005/ O dfinds sHLAT B, BESRendeg i Otk Gk SRELORS S TGV b Suct

i ffusion regrons. e openrngs can be'referre 0 %ended to "at
| east proxi gaeugh to e cdinflidlive shuctergs emthat ele¢trich! cannectiomean bmeuuspeuﬂnﬁgs may be

ext ended entd ghY, 1%8 chiuctid étHE'tLQE' b%?»g%ﬁ;g%na‘?é maftn¥l fofn@d RithiARjE  the

di ffusion regions. In sone aspects I nvent 1 on, conductlve structures
(for exanploéenlmﬂ’s"nductlve pedestal Ss; not shown in Figs. 1-12) are over the

di ffusion regpsss. OPI?é‘FnQ%tnv@‘}n&t%l%b%‘r\&%h&M AEEA 2! BvdtRo yctive

structures, or at least close enough he conducti ve structures so that

el ectrical SBTBEYPYH b@é(ﬁ'bﬁﬁab%l%‘éaﬂ@ﬁﬁ Pf/thePEﬂSﬁ@GCtt%‘ qf frig. dgna'hem%'a’

structure byo@nARBRGVAPIH A& tGE‘HHlnyIIwe a@wn@darvu ih rder i BmpRRSAY MEsthe [ 0052] The
insulative nmaterial 60 is nQ even hou the nmaterial

h
woul d be vi SiaRrE! @%ﬁlr}%prteﬁ%mﬁl'%ﬁéh%'?la?%%f tg‘? 6r§§s seliPn GhF %I g. 12. The
mat eri al 60[0053]n0t SRerringment tdeigst ®3-$5,rm¢dnﬁycttvbenaiém1\ﬁ70@sfo&ﬁéﬂ withior der to

h t hat i 0 t t al t f .t
crose sect | e ana s, sl ofertoe i ghh eV Ene@Rabi R R oy ve
mat eri al 70 cosnecarwithcthewdiffosion rdgiensc0e32, @R, 4hahdo4l. Eladrivally lwondumesni ngs 54.
Th ducti I I f
The Sondet el hPlosieBlahE bl SR lenORUGSAS, 1 SRl s eger 0! one
sui t abl e matcempaunds) arel ardiondyctifely-depeaigehicondectar matedelal such aspfouensspleand/ or
conducti vel % @&m&% eﬁ%ﬂl@!&ﬁt A pd ’FE@:LEF F%Je%ts é&%&iﬂct% md gﬁau%%ﬂ%&npnse

conducti vel I cu aspects, con tive materl zgl 70
wi || conpri gein Eyeltﬁlnﬂﬁtwa\}ié@e @MCMQ &or E}Xﬁmpied@al(ﬂgmﬂd% or upgste aitisied andi t ani um

nitride or GURRRIGE AhifdstR) ThaRh ol Hinfdta MIA is oliidet IO BbRS e 1k ick N n 1 ayer
of metal nitride s utilized ere
layer within trenches 62 and 64 and W|th|n openlngs 54
[0054] In the shown aspect of the invention, the conductive material within
trench 62 is electrically isolated from the material within trench 64, and the conductive
material 70 comprises a common planarized upper surface 74 with insulative material
60. The shown construction can be formed by, for example, depositing the conductive
material 70 within the trenches and openings and over an upper surface of insulative
material 60, and subsequently planarizing the conductive material either alone, or in
combination with material 60, to remove the conductive material from over an
uppermost remaining surface of material 60 and form the planarized upper surface 74.
The planarization can be accomplished utilizing, for example, chemical-mechanical
polishing.
[0055] In the aspect of the invention of Figs. 1-15, a plurality of separate

diffusion regions are formed along the opposing sides of conductive line 14. The
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| ayer within trenches 62 and 64, and within openings 54. [0054] In the shown
aspect of the invention, the conductive material within trench 62 is
electrically isolated fromthe material within trench 64, and the conductive
material 70 a comon pl anarized upper surface 74 with |nsul ative
mat eri al y&gﬁg/hﬁﬁﬁm construction can be formed by, f8FTERAMHPKS

depositing the conductive material 70 within the trenches and open| ngs and
over an uppesepa;airefc&fﬁsmfreglnmmmtdovrespdmtte sourbe/BRAin diffubicLiegiegs asddciate '

pl anari zi ng mﬁt?%eﬁé)m{je%;atn's*é%rgg\;g 6}\ccgljd S/;?C%L?ﬁ Ve i85 14%an %8@588(3% r?gé] t W th

mat eri al e conduct 1ve PPoRY SVERN SR
r emai ni ng smnaﬁaeter gdte line, suthads, 60 exaniplecr wortilire gesasiateiwiibd mppery armyf ace 74.

The planari Zl@lE'tf%HSl%l%p Q?IIIS Sl n?pgggg sd |éel. %fztllaﬂgistot gétegéﬁgﬁéiﬁ? equentially

chem cal - nechani ca he aspe
Figs. 1-15, apnglayewld Qecbl?y @@p‘a‘? athe Setﬂﬁfaﬂmélﬁumorr@gloaﬁ§h%wfémf|‘&@9n§dﬁaﬂ »ong the

opposi ng si qQ%n@ﬁ SQﬁlngélﬁﬁrfdfé'd br'l Qﬁoﬂffosmy}.?de H Lot 12949 i’ndlcated by

PCTI US2005/ 01495 garate di ffusion regions can correspond to source/drain

di ffusion r 5@9%%@5 &5% andie TiRnemb2 exphegansiderdsa fﬁﬁfdfené@\ﬁ'@é?ncﬂééor dingly,

conductive lcbAgideréd a%ac&r@rtréﬁgmméh tQrrérs tleh@62 8ér8és @biBctlveMBe 12UsRe @s, for
exanple a wordline associate with a nenory array The transi stor. gate |ine

can conpri s@Prepesgipg deschped pbayeiasogeuring @éa“é%(’etfﬁﬂcﬁézﬁa%?ﬁe@mgﬁ S4al ong a
oo cligf ! ngd figyctMeﬁea:a sudihRerARAR @b@r@nrﬁduuﬁé&@lyrrgatnmfm tﬁelngweztx aAd Eilegs §4 6,

, an wi | ore n opposing side of .c uctive |ine as
i ndi cat ed byPeRNgy54 g"ecg %"eaﬂl'?nﬂbe “W?éﬁg’ﬁn%aéhgﬁ?lcrb%n%hgﬁﬂ’@?eed a first
trench, ang atspmbf thd investins| be t@diderarLcigtsdt bfadsrxémngbﬁrcdn rcm albmg & fitst eideh 62
across conducti v T [ QCes Cri Qccurring
oo ve o 4 Pt id: et Re BRRRECSA o Relep P R R S PR B SRR o
occur si mul ttaheawsstynd st at opeainge it a encalortiyla sembntl sile of fireni hgbichds idi rect |y
beneath it. °§BSS'¢£FEEH"BH§ ééfﬂ%‘?gﬁétop rJier 4nch 62 can, in sonme aspects of the
: : i

i nventi on, openings in a row along a first side
of conducti vE#056he 14A|th¢lwhtth@0mmsmg%smrdpn’eeﬁtlma drerteand trench 64 can be

d d f de of
[ Tne 14 whi CRTPORBeREHANG Al of BRENOPRRE Rt aR o BT 1M 4™ [Cosey

Al t hough t hdo 59@ﬁ¢¢f§t§°@1 hat Hiedmentiar neltides pther@saeqts ngich worareagsendence wi th

a plurality dbfem%sf, ér‘ésels@ébxétgcﬁli/vﬁﬁlﬁ s|n@|etd?@§8n%§§ﬁ' R&r aﬁétarﬁiegﬁre showr, it is to
be understood that the invention includes other aspects in which tw or nore

openi ngs ar dSAROPEpgPRSBAFANPeLIRNAREINSPMeRSPRtS PGP Bryentiansojthatidiffusion t he

shown regions 40, 42, 32 and 44 merge into a single, continuous diffusion region extending
along a side of line 14. Another similar diffusion region can be formed along the
opposing side of line 14. Each of the shown rows of openings 54 extending along the
sides of the line can be formed over the single continuous diffusion regions to form
multiple contacts to the single diffusion regions.

[0057] Figs. 16-30 illustrate a second aspect of the invention. Figs. 16 and 17
show a semiconductor wafer fragment 100 at a preliminary processing stage of the
second aspect. Wafer fragment 100 comprises a substrate having a base 102. A
suitable semiconductor material base is, for example, monocrystalline silicon lightly
doped with background p-type dopant.

[0058] The base 102 has an NMOS region 104 and a PMOS region 106 defined
therein. NMOS region 104 comprises a background p-type dopant (shown as p- in Fig.
17), and PMOS region 106 comprises a background n-type dopant (shown as n- in Fig.

12



isolation regions 34 can be elimnated in sone aspects of the invention so
that diffusion regions 40, 42, 32 and 44 nerge into a single, continuous
di ffusion region extending along a side of line 14. Another simlar

di ffusion region can be forned al ong the opposing side i Each of
t he shown r‘%&éo"é’ﬁo%ﬁeni ngs 54 extending along the si deg%tor(dsltzﬂ)gmiéﬁle can be

formed over the single continuous diffusion regions to form nultiple

contacts tot1nhahgindedgiordvdditipRaly ROBNEd ad 408 kil r 6 serfzoRudtdrintaérant e a
second aspegct of the invention. Figs. 16 and 17 show a sem conductor wafer

fragnent 10 A% a prelimnary processing stage of the second aspect. Wafer
fragnent 10(q0@a9ipr i sebheafragmest d0d turthenineigdes firstecoh@ictiva lines 108 aNar ¢éhe

sem conduct i a i Ol s | e stal Lj sjjicon lightly
Som conduct RiucRRlGlohak sBeAS ol i RRLE: « IIARSCISAL BB il \con Lo
104 and a PMIBucigilipe 118 &ettesion teadfirstanersecond ddudEctive jinem Tefirgamdseswsl a
conpri ses. alBatRireARERn kNI iyl ard scodfibony b BB 5L 00401
PCT/ US20051 aasisar gatews) . Thergates-will ingareonnacidodroeidsdio sédignsiaen dpposipgsides eih n wel |
in the sem %qﬂggmﬁgﬁggg&h@rl_ base. [0059] The fragnment 100 further

includes a first conductive [ine 108 over the NMOS region, a second
conductive |[PR01110 ofkepctiveaedmb!4 isglagrammalically Hustreded aomBDEsurpEndinge 112

bet veen theaipbhidh offith FRG BRdlasAREtULiNe/Rgloh 1§46 is dlftamifaitallistRcaBa
conductive lines can correspond to wordlines, and accordi hgly can conprise a

pong ! . ! 1

series of PPapipging gRogion of fire H ekhagotiye fegios 1ddsReRTisesRIBEI M ki n

regi ons 12 2 TS écﬁlﬂc&’ﬂﬂfﬁdiﬁllisliori r’_@?ilohé, traaa ttrva ddfive F@E@f‘ﬁ%@hpri&%@@&hrﬂ? o?CE ive
regi on agra [ i[lustra s a surrounding a portion
of °1 Pne 108 PSR SSaR difischaertt oHerTHOBSotcaii AR AESTEAT y i 1 Fust r at od
as ia bf)x sdb?mmm'tmgllyailhmwa;dm cﬂakgdac]lc ?&s%@whﬁh&n@cﬁkéw&gﬁcﬁﬁib@ﬁmbﬂm conpri ses
a plurality.of . N ource/ drain .di ffusjo ions,,.and the active region
115 compri s e8higs] TGRSRz, abE bR TGS G Eor B oPEy Bhs “The- oS
sour ce/ dr ai diagegmogizaby dusdiategl yrdashed irdds 1 3V Whichtmark sdpdrgtiahadetebeni nes 135
whi ch mark %%R@ugwlﬂﬁ% é%%}é%&n ré 6“5“ dual NMOS source/drain regions, and

ce

t he PMOS sour rarn regli ons ar lagranmatically illustrated by dashed
| i nes 137 whi0861]mar k Sepeuciive ines! 08eompdses a palt ofi ppasingPsidss s&ianselAdr ai n

;ﬁgi ‘i’g; - [ 0Qfid Nnferdiisrbd ¥ diftsickBgBRIMENEE A fifst BBrids St irBBRTAJRhs GRS 107

the side 107 of line 108, and a second series of diffusion regions along the side 109 of
line 108. The first and second series of diffusion regions are connected with one
another through transistor gates comprised by line 108, similarly to the interconnection
of separate source/drain regions discussed above with reference to Figs. 1-15.

[0062] Conductive line 110 comprises a pair of opposing sides 111 and 113. A
first series of PMOS source/drain diffusion regions is formed along side 111, and a
second series of PMOS source/drain diffusion regions is formed along side 113. The
first series of diffusion regions along side 111 is connected with the second series along
side 113 through transistor gates comprised by line 110, similarly to the interconnections
discussed above with reference to Figs. 1-15.

[0063] Line 112 does not have source/drain regions associated therewith in the
shown fragments of Figs. 16 and 17, but rather is a conductive interconnect extending
to other circuitry (not shown).

[0064] Fig. 17 shows exemplary source/drain diffusion regions along the cross-

section 17-17 of Fig. 16. Specifically, NMOS source/drain diffusion regions 132 and 134
13



The NMOS source/drain diffusion regions include a first series of diffusion
regions along the side 107 of line 108, and a second series of diffusion
regions along the side 109 of Iline 108. The first and second series of
di ffusion regi ons are connected with one another throug , gates
conpri sed bYWUIPREIMEE  sinilarly to the interconnection pC%S@%{?‘gﬁ
source/drain regions discussed above with reference to Figs. 1-15. [0062]
Conducti ve IeiréIEhoWrDalsmj‘erios?ﬂg siiepaf ineof080AMPBII0G sHutteidrdih HifsidntdgonsA  fi r st
serles of P e/dr in diffusian regions is.f o S|de 111, and
second Sg/%&ﬁg‘gg %V u?"“é’/"d’rpaf'ﬂga' sf?lfg‘inSﬁP‘eSf‘%E@M?%S PHEE ™l ong si de
113 The f|re@bn&eoul@somprls@la‘nfawrmxafeegiype]soraiuomg?ty&indencﬂﬂg.dtbgmnccandmet ed with

t he second Sﬁmbg%o@ﬁ%%u %‘ﬁs%ﬁ tg%@“%?@éﬁ@éé@%égﬁﬂt es conprised by line

110, simlarl elneconneC|on e wth reference to
Figs. 1-15. qoom}mytemrenmmmm not have source/drain regions associ ated

therewith i nFnt o ]Coﬁgg%emﬁ%gf%‘tl o Qrﬁd ﬁo grst’lr&o/r‘?ggrn%r@lngfégns{r@rﬁﬁﬁé f"hﬁf0064]

conductive i Cl rcul
Fig. 17 showg thosedpsaiipgd gbwecr@}eaveaiodmelnﬂpﬁ@go& Aegpraingly.dhe hepst W8, t1lbss-

section 17-lpqqfo b&8r1§e6a lowlE Fslibfdl h tené\ﬂ%aiﬁ’%Qﬁﬁg'rlﬁétf‘atgbfrﬁéﬂé’la@ﬁ‘zi egi ons
132 and 134 13 5/109491 PCT/| JS2005/ 014951 "are shown al ong opposi ng

si des of |i nEelioss fusher qomyse sondustive meatarialp PEWeRD e wpehARd loyvepingdatives ar e

shown al ong ARBARS, W@th&hé’@&dﬁﬁtnde‘rﬁﬁeﬂé@f hthﬁ)sW@% |§t§lé¥éd3¢i2dﬁf?é ¢ondl&gbons woul d
onpri se anaproprlaen- dopant, and the PMOS

rég conducti vity- enhanci ng

source/dral Anetedd! Shineno Qi kel ﬁ?ﬁ'?%@%ﬁ”%ﬁ}?r%ﬁ?‘l’(‘éﬂt’% Gﬂ?b%f line"112 being
conduct i vi t Yiama s, ngsmhmamater[aWﬁ@]anEhe4lcaﬂesmp;@&thawmarmlatéﬁa?s@ar e shown
conpri sing constructions sjml

rLbed abgv e to line
e B 09 R arone T Mg milgias FE854 G T e o ER & T over
i nsul ative rmwelucta/e rﬂﬁ@naamdzanzelap@nso cmﬂoaﬁprfsethmetamd @ndliitve mafbrtald | nes

further conp we it rla p i nsul ati ve
et al o TSRS s S TR R Bl T e P RESP s e 105 Che
conductive crmtimtwarnacténala aseontkhother, ng caratmhe e ti®reranthterfads etatidetttdnee
mat eri al of Ar{ H%rllz being |abeled 130. Insulative materials 120 and 124

e

can conprise 'sane materials as discussed above relative to insulative
mat eri al s 22[G0686] 26, mpé@hbwesiylewajlrspﬁbgsmfi adjgoerd gicleivalis ofdines i1@8,41022, 128

and 130 can GRS Sfe Ly ARLRCERNAN IR Ll raidlRCAISRE dothies LT

conductive materi al , an conprise the same conductive
mat eri al s asFi@gre HesPraesrs 186 a@awtémm indég. dﬁﬁ@ aimplity thexflieming. s rel ative to-

one [0067] Isolation regions 140 extend within base 102. Regions 140 can
correspond to shallow trench isolation regions, and accordingly can comprise, consist
essentially of, or consist of silicon dioxide. The middle isolation region 140 of Fig. 17
electrically isolates an active region associated with line 108 (the active region 114 of
Fig. 16) from an active region associated with line 110 (the active region 116 of Fig. 16).
Isolation regions 140 are not shown in the top view of Fig. 16 in order to simplify the
drawing.

[0068] For purposes of the discussion that follows, line 108 can be referred to as
a first conductive line and line 110 as a second conductive line. The sides 107 and 109
of line 108 can be referred to as first and second sides of line 108, respectively; and the
sides 111 and 113 can be referred to as first and second sides of line 110, respectively.
The NMOS source/drain regions formed along first side 107 (such as, for example,
region 134 of Fig. 17) can be referred to as first NMOS source/drain regions, and the

NMOS source/drain regions formed along the second side 109 (such as, for example,
14



another. [0066] Fig. 17 shows sidewall spacers 126 adjacent sidewalls of
lines 108, 110 and 112. The sidewall|l spacers can conprises the sane
materials as the spacers 28 of Fig. 2. The spacers 126 are not shomm in
Fig. 16 to si the drawi ng. [0067] Isolation regio W t hin
base 102. ﬁ@ﬂngﬁ %ﬂ can correspond to shaIIOM/trenchqﬁéo atlon rgglons
and accordingly can conprise, consist essentially of, or consist of silicon
di oxi de. Theeltegighas2 SDfFlgtW(p Barf B@'reﬂérréld% a@fsed:'dr@ NM@S s@h&;@ldrduﬁ alffuyioh sol at es

t 108 F
16) "1 om an e 75 RIStk Ui Rg Robhe Bragd abfe Lt g nd s of
Fig. 16). Isolsath as foresyaopke, hQiffuseonmegios hétof Fig t7hean be rafereed 'mfaslﬁreg 16 in

or der 10’51 Wdl%go%ge%rg@ro?ﬁéqg%ﬂ h005 8 BRI RISAAER Pl Lol Pyl on  hat

follows, |ine erre rve and |line
110 as a setromdd @ondtiet $egend sifie 1 1T hidingi 1d 8 4such As dmedreg©@9 138fof Fign&7)1@8 bean be

referred tOré?ériélda{oc%tgnsﬁg%oﬁg\?@§%ogljcgﬁi§au95 fhél&?reé%%s respectively; and the

sides 111 and referred to as |rs nd second sides of |ine 110,
respect i vel yI0069he N\VBSfegthgmenyteFigsn18 agd dhan nevlaie mpierig B0ristorsede 107

(such as, ﬁ@er%@gﬁb@ lnsul%eﬁa’téﬁﬁ 1@%05'1 Bomprfsb ¢ fngﬂ‘brm@alrc%ﬁﬁkélﬁgﬁ fo as first

NMOS source/drai n regi ons source/draln reg1 ons fornmed al ong
t he second §P$fé'b§@9rec’§ué‘hr%‘Veﬁ@mslélﬁﬁ\f?p’ﬂéte"a’ﬁ@ of\5i92 60 Brsy@tivematerial 150

PCTI US2005/ Q14354 can?ﬁsﬁ@‘gb%ﬂarlz%% L%eﬂ@faoém.cﬁmd%etahﬁéwraosranam@ﬁ second
NMOS source/drain diffusion. regions. The PMOS source/drain diffusion

regi ons f or HERPTEHEARPShESHRTG Mg 1]?J4.Pf Eﬂ"f""slmﬁ(ﬂ101""](1?)1 12uchcB&an Per exanpl e,
the diffusi ascon@idicmet ByI6maihg fMagriall V90 o aRtehe a&@%@ﬂfee@pb@nm sfiffdceb of IES

sour ce/ dr ai i ffusi r.egi ons. dthe P so /dr ai f usi on regions
forned al ongogﬂéoﬁ“ggﬁa (i cPé!efl'E%“a}%f"eﬂﬁaf'm)(% qu‘ﬂ g\y Pl@ﬁ?%ngl% of Fig.
17) can be nfaﬁriarnmﬂtotrema@ememwlridwﬁﬁweuhe&nieirmsmmérﬁdj$1z)rstroag| ons.
[ 0069] Refer nd, 19 an |n ul at ve [mat ef 150 is

Formed ovePebAatghbar e &P RpdERN: of Pl CReR LRS! aenign: | ca
conposi ti on [@870]descr Theactpe eagianssi 1y andl146 axeeshowniimsadtetiilime imeipetd tal 50 of

AP ace iy PSR S BE kBl ofend feSinadl FRIRGOLANE RURTRCipet e
mat eri al 124nadf 37 bifieed M(dg. 1ﬁJIO damdrcan.ezsep&msq;me/dfem ra@cmbmh@mbvwnf orm ng

mat eri al 159&;%%@%\4 ﬁﬁéﬁé% er rmst surfaces of lines 108, 110 and

112 (i.e I nsu teria and subsequentl|y Planar|2|ng
material 1500081l eanBefleHélng@t('@PlFéﬂs ?—@ é'ﬁﬁ‘ Sl apaiteiaed lapers! 5@08 ormed o¥eid 112.

Such insulative material 150. Patterned material 152 can comprise the same composition
discussed previously for material 52 of Fig. 5. Accordingly, patterned material 152 can
comprise, consist essentially of, or consist of silicon and one or both of oxygen and
nitrogen. A pattern can be formed in material 152 utilizing, for example,
photolithographic processing and an appropriate etch, as discussed previously for
forming a pattern in material 52 of Fig. 5. A series of openings 154 extend through
material 152, and an opening 1565 aiso extends through material 152. The openings
154 are directly over NMOS source/drain regions along the first side 107 of line 108,
and over the PMOS source/drain regions along the first and second sides 111 and 113
of line 110. The opening 155 is over line 112. In alternative processing, the opening
over line 112 can be formed at different processing stage than the openings over the
source/drain regions.

[0072] The openings 154 can be, in particular aspects, considered to comprise a

first set in one-to-one correspondence with the NMOS source/drain diffusion regions
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pl anari zation can be acconplished by, for exanple, chem cal-nechani cal
polishing. [0070] The active regions 114 and 116 are shown in dashed |ine
in Fig. 18 to enphasize that the active regions are beneath insulative

mat eri al q}, ghg/ é{“‘ es 135 and 137 utilized in Fig. 16 to demarcate

separate soul Q&AM H*H regions are not shown in Fig. 18 iRETHRAEESKi nplify
the drawi ng. [0071] Referring next to Figs. 20 and 21 a patterned |ayer 152
is fornmed owmhg thdsrel Gde ofeheredreiuttle ith8 A 08 Ragdcendest imBh@td-ede 152 can corrpri se

the sane conpositi i, S8 reV| sly f.or

Accor di ngl yTTB %\?&088?{?908 r@qﬁ? Qﬁ)gﬁ rce ain (BApS agg gtESﬁEStg'tde%ig rhC@ tﬁ’lel y of,

or consi st dfe $i12 mndratbudheimeomtobmekcm*émm;dgm vithcthe PMO® gauice/dajrat t er n can
be formed i Ng tsee{lén th&%gco%is\cjezdfﬂrge 1{é)r exanpl e, photolithographic
processing a nappropriate etch, as'discussed previously for formng a
pattern in nfd0es] al 5Zhesh@igpatemn ¢ft apenings 194 witlie lyagE521desawt valdde Amobugh

mat eri al 15%&9 %r%%ﬂ/l@@ d]'fﬁg oﬁ&élgrﬁyﬁet@&&m%& Iﬁé 16@2 The

openi ngs dirtectly over sourc drain regions along the first
si de 107 of IOiOMJ 108, Altmhmqarahth@fmwdéﬂ@@ﬁwwnﬁom@y%stf@lsgn@s@fhe

first and Sﬁ\ﬁ\ﬁ(?@ d#udeR rddidnsaf e +d 13 un@érs!o'o@ﬂwaléglng%eﬂﬂ?%ﬂﬂ bedSrmied OVver

line 112. fernative processing, the opening  over l[ine 112 can be
formed at d|°N‘Pfe&”éﬁﬁh€p$%'é‘@é%'ﬁ'ﬁge@@féﬁges‘{ché’ﬁe@'ﬁ@wéwéﬁ?ﬁ%ﬁ‘ed%‘? ofgyigench

sour ce/ dr ai xicRgihg A% leﬁg}%?ilheﬁeﬁveqag@h Rihg bR 1027 ies 1090 PNAnyCHear aspects,
considered to conprise a first set in one-to-one orr%(si%ondence wth the

AVOS sour ce At apenigs 35 PegitsaleRs 1ipsised/ 1604915 pTPUdZ6a8P 924951
al ong the flré;ﬁéce‘éjlvdﬁ\ a)tfreﬁoheukgeﬁ&m alvey lhlersﬁjelﬁS of ﬁnéﬁfzmdd apdthétredor- t 0- one

corresponden e W SO rce I al o irst side of
conduct i ve ?ﬂ%er?[’lgzex“ﬂ?‘?@‘%?rfﬂ Sidg¢! Sr‘?P 1g'l?'o 8'”8 ﬁ%gn%aém:e with the
PMOS sour ce/refeaedito dsedyi atols stab,dngrebkmwsmmcb tbskedietussed abdvaelafl‘mJtBﬂye'rl'he
shown patte[é? Oﬂ: openings 154 within | ayer 152 does not include any

openi ngs ov EINOS di ffusion regions along the second side 109 of I|ine

108. [ 0074] [0ar§hough Tae pbeniad 135/is showpextemdjsg thEshigarayes hdtand toravedudtiver t he

series of {Hﬁua‘??&é Hfsﬂn%”n&e%h&\%‘?an t;;é ?ch:%r@ﬁsr%ﬂ %e&ruﬁéﬂggtcthr@%ag‘ﬂ%%]ngl €

openi ng cou over ource rain regions. Such opening
woul d have t1gé, ar@rlrnsgme@smqtmthh etalnaf eredgriag 1 2eilicemifye Isamb etdheasde tiilized r egi on

al ong side J@? QErnid olQ8s Sinmilarly, the plurality of openings 154
ext endi ng al 9 trr?é gglg}(':les 111 and 113 of line 112 could be replaced with a

0
trench-1ike EQBgﬁ] ng alRefajindie Figsdd2 and 23 fan glepdricalipinsyaiivednaterad 160 fsench-

formed over patterned layer 152, and within the openings 154 and 155 extending
through patterned Iayér 152. The insulative material 160 can comprise the same
compositions as discussed previously for insulative material 60 of Figs. 7-9.
Accordingly, the insulative material 160 can comprise an identical composition as the
insulative material 150, and in particular aspects both insulative materials can comprise,
consist essentially of, or consist of doped oxide. Insulative materials 150 and 160 can
be referred to as a first insulative material and a second insulative material, respectively,
to distinguish the materials from one another.

[0077] Referring next to Figs. 24 and 25, a pair of trenches 170 and 172 are
formed within second insulative material 160. The trenches 170 and 172 can be
referred to as a first trench and second trench, respectively. It is noted that Fig. 25 is
drawn to show only those materials which are along the plane of the cross-section,

rather than materials out of the plane, to simplify the drawing.
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| i ke opening extending along the side 113 of line 112. Patterned | ayer 152
can be referred to as an etch stop, for reasons simlar to those discussed
above relative to |layer 52 of Fig. 5 [0075] The opening 155 is shown
extendi ng through I ayer 124 and to conductive nmateri al chel'qisgg 505@ 112.
Such can bev@a¥Wemiished with a suitable etch of material in sone
aspects the etch of material 124 utilizes the sane etch as is utlllzed for

patterning |@yss 152-Ttﬁ&&8l€i’h Beiiz64 kd g tR thdrdhes Qﬂ) &t 723s s@téctﬁbwft rically
insulative material 1 over patte ne 152, thin the
Sty

openi ngs 1573 ﬁ%e@%Y’!ef?dpﬂtgmﬁg?oﬂﬁr?cﬁ%rFW Y 0ps °" ul ati ve
mat elrl ?I 16t M@e@wﬁipétbﬁlegtdleost&matlomnﬂiﬁ)&nﬁé em!smg,srfﬁnoasufs:aiaﬂhtweevi O;.IS| y }‘or
ative na S e i,nsu mat eri a
I1?38ucan corrB?al ‘ i%? ?’iﬁ’%?q tgéch"gggﬁﬁ'?ﬂgst 1%34&'8&@'{“%@% 1P ﬁé‘ﬁl’%ﬂ]e ° %Fﬁj&gerl al 150,
and i n part besd €02. ail’srpeswmgmmhed tosutentlitheeopentngs i184 $s prateramynyeiedies forconsi st
essenti al | ym%ﬁ%@?{%ocrgsgﬁ{éé# tteqz.gﬂﬂ%g QF&-; géen nﬂqﬁhaﬁ%e\ﬁ m%%ﬁ%ﬂngte%glow‘%nd 160

can be refer I nsul ative
mat eri al , r &spEsetliogekignd ta gordiidstmeiygcmpsﬁ diffbelompegionisadithinf the MMPS agtivet her .

0077] Refe i : gq}g,h d 172 are
1[or me!:l W t h?‘#'ds?%c@ﬁ%&ﬁ]%u 'gl%%\Per%é;g? g?f’ Zﬁ'ﬁl@%p@%e&{“y %Fc es %%J(g\n 172 can
be ref err ediffugomsegionsi1B§ant A 8Bk Hhampesisgoean extensoentiraletogbediffueipy. 1t is
not ed t hat fé%] ns4as él%wrﬁircﬁ"@an te?teﬁ@%remn\é thé’%ﬁfug@ﬁ ?éduﬁ"sﬁn Vf@ﬂ é@n\%feeaﬁl ong

t he planeo e cross-section, r at her an nateri al pane to
sinplify théePriicatigngsches twmbdzm@;eqegawwm@fﬁ@sz@wﬁe13ﬁawheremocm]ﬂu0m@

et ching uti IiZS8E) ,qu,vg,qhgumagioﬁrr&jmes 170 and 172 is selecti ve for mat eri al
160 relative to materj and accor di ng v subst ant @(g s on | ayer
Aires 6‘ i“ﬁ‘

152. I n sub@8flent eT'&% 'rﬁbt’e'IS’F‘ 148 Res ARaLP ty ONer 68 N regions of
insul ative régidrerdichlg tﬂé@rsem@s@ﬂomméoogkar@mbacmmyaﬁéct@roeemawaﬂngso extend

t he openin bas ng. utilized.t eni ngs 154
< pr o er abl §+ Dt BE RN e STRAUIP SRty Sf BrehRnan B2 "The
openi ngs 154forish enetitip@véithe BYO Srditfesiorategbhd alohg tHeaside 10120fembem0| dnal
conducti vel usion re e 114
Coueh as i FoSiREly Plechified e SsHnios 18h btk el o003, B Mios FEERR
di ffusion reghions Adbtiematy, 133frst tlineh opeaipngisn daectigovenah epeningellsy to t he
diffusion ¢ ( L0 proximate the diffusion

. ; ?t%héﬂﬁ‘;to tﬂ§ cérh‘o%%)e m {en&la:%o%%‘hr?e”ﬂ

regions in, at1ton such as that described below with
r ef er ence to[OIJ8Qj 32 Wmass@ond ge@@n‘cﬁm\p@sesa portion directly aver the PMOS

diffusion regions along side 113 of line 110 (and specifically directly over the openings
154 that are directly over such PMOS diffusion regions).

[0081] Although only two trenches are shown formed, it is to be understood that
the invention encompasses other aspects wherein more than two trenches are
simultaneously formed.

[0082] Referring next to Figs. 26 and 27, a conductive material 180 is formed
over insulative material 160, within openings 154, and within trenches 170 and 172.
Conductive material 180 can comprise any suitable composition, or combination of
compositions. For instance, conductive material 180 can comprise a refractive metal;
and in particular aspects can comprise a thin layer of metal nitride (such as, for
example, titanium nitride or tungsten nitride), and a thick tayer of tungsten. As another
example, material 180 can comprise a layer comprising, consisting essentially of, or
consisting of copper. The copper-containing layer can be utilized together with one or

more copper diffusion barrier layers which protect active areas from copper
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material is over the diffusion regions. [0079] The first trench 170 has a
portion directly over the NMOS diffusion regions along the first side 107
of Iine 108 (and speci fically directly over the openings 154 that are
directly OVS& ? NMOS di ffusion regions). The first trench also has a
portion dirett @ &7&t! the PMOS diffusion regions al ong tﬁé:Téan@S/ﬂ“fSlof line
110 (and specifically directly over the openings 154 that are directly over
such PMOS dicbhtdsirfion.r liggs0tCs) 11@dnkﬂﬂi23|&i§etr§er wttthlectfvierrsglom encdnchais, arepor t i on

directly ove n con ct v 130 of
line 112. (?h%@']] n#%‘@ {é)gg\tl)'%\‘gﬁ F|§ éﬁt% cqaté %ar?ucg 9 neratth %n%tg're%tqby over the
PMOS di ffus[0@B3] egi oRsfealingmpxtiodegsl 28 a0<ﬂ 29,| m@emosomm@m tbically

directly OVngagn%p?aAgﬁ?ﬂonﬁ% @n%éﬁzé AneP L SEL8FLEY %%r?%ruﬁ@dg’mr&hw&s' on

regi ons). hou ren es are sh n T I's to be
under st ood tﬂrr@materlalérqrrnv\@munsgﬁtl@wmtepahw@s Syitétde plappiézatien aareb@i n nore t han

t wo trenche%o@t;rﬁpllsﬁédn.ﬁh|E|ﬂ§ﬁgf&f§nogléﬁ;cﬂ%grcalLrﬁQc&%]ncgﬁfoﬁéthQgTﬁ@ﬁlénérQa{: 0rgs. 26

and 27, a conductlive rne over 1 nsulative materi al 160,
wi t hi N openimRys inIBaticulah BSRACESh IHNQVeeReFIecy MErgiah P sorthat arCerRal Slevetonaat er i al

180 can CONp&JeB& tREMafiibi Il R tHOPBESIshly Qhge OF FROPPisHRhLAR tRdt at HRMPOSI ti ons.
For instance, conductive material 180 can conprise a refractive netal; and

in particul ﬂo%ﬁ@%ﬁ'@g%arﬁ%%rl se a thin layer of netal nitride (such as,

for exanpl efooBaf ani unrhélrénﬁdvdemoﬁatbnmgafo eammvéwthsebperaymetaae bithatsridlager of
tungsten. As anot her npri sing,

consi sting eeéescgwﬂlydpcp@teg%e ’B?te”%%ﬁgl"@?l”rﬂf”% ??: Y)?f@rt er'l‘lqﬁ?“@b e"?"ﬂ’t',’bﬁteal ni ng

| ayer can bereutt hTZe‘dwetrﬁgetlahelsowlthh tneh 070 eleEtficallg epiedctdNiDSsi on barri er
| ayers which

005/ 1 491
PCTT US2005, GG ErTL spearARaB e s 2 FET 11 PATE 203 bigki faians, ¢
active regi atmglitst saed 11 b6lineati®. TSlemanductivgmaistialmsgifemharcofinapts the NMOS
i ndi h i t t
Fgs. 26 angn95 s BefipdiRTdE0oho ARt lve cPill o FlY RS 1O
pl anari zed Uppesra webméelﬂ&ltraowatssgatheomcmn aI and to renove the
matorial I1OMOBYE! | AR fRliGe I8, ﬁrlél@ctr.%%cmaﬁy&bfwg%q &3R8 o5gn be

acconpl i shed  uti’li zing, exa em ca hani ca I'ng
pl anar i zat i G¥Rnarzap uppaAr giiees d81 aF Matepeldi88 and insuiatvesateriak 169ntGani 190 cB0 so

that an Upp%()mghé‘é/ﬁy' sQlﬂéBIe eie@ﬁ‘%élly‘qﬁsdleh@e MRS, ?Hclu%lﬁh@ ﬁ‘)‘i’ e&&\'ﬁpl@rﬁlﬁ%ﬁs' ng stage
of Fig. 29 |$,tr| eeneat hat at the processing stage o
ni ,

[0086] The construction of Fig. 30 can be incorporated into numerous CMOS
structures, including, for example, CMOS inverters and static random access memory
(SRAM) cells; and/or can be incorporated into repeated logic cells such as shift registers
or arithmetic units. Also, the construction can be incorporated into applications in which
dynamic random access memory (DRAM) and SRAM are integrated into a common
circuit. The construction can, for example, be incorporated into system-on-chip (SOC)
integration, digital signal processing (DSP), microprocessors and embedded application
specific integrated circuit (ASIC) chips.

[0087] Fig. 31 shows a diagrammatic illustration of a prior art six transistor
SRAM cell 710. The cell comprises first and second inverters 712 and 714 which are
cross-coupled to form a bistable flip-flop. Inverters 712 and 714 are formed by n-
channel driver transistors 716 and 717, and p-channel foad transistors 718 and 719.

The source regions of driver transistors 716 and 717 are tied to a low reference or circuit

supply voltage, labeled Vs and typically referred to as “ground”. Load transistors 718
18



[ 0084] The renoval of material 180 from over the upper surface of material
160 electrically isolates the material 180 within trench 170 fromthe
material 180 within the trench 172. The material 180 within trench 170

el ectricall 2@”’?@% NMOS source/drain regions along first side 107 of |ine
108 with P Pdrain regions along first side 111P6T/USPHEOMIY. The
conductive material 180 further connects the NMOS and PMOS source/drain

regions to %ceﬁdére%rhr)éoﬁe@nﬂg@rtds\b%m@én%rHn?tk retetOnd orl dirb@it éLﬂp%ly(uoltgge forms a
gate over fjeld or tr;qatFSI st or g:gte connec next to

r
Fig. 30, an@BPledvri 8N ARATAPIeRPDERI HO¢i t')é‘”?'%tPF?eU fscﬂ}'\éijrﬂ9 ILFBEQP {8%ed upper
surface 18lofabadrpdrisistars 718@%&7@ arasuhmdctadeo iRt gtéadf tﬂ@ﬁorre@@pndlﬁa@dmrn

conpri se an SUI ta%lg ri cally insulative material, including, for
exanpl e, ? [0086] The construction of Fig. 30 can be

i ncor por at eqooaa]o nuriave;vtm 7CMVRSS arsinvertdr wutpsit 720foimoet mgthefdoain ekdevdee, CMOS

inverters agg?sﬂﬁtt ﬂgpeg{]sqrﬁr% @(ﬁf\:\%ﬁgreffmgsya@ Sveﬁa‘%}utﬁﬁtj%ﬁ fo%cybgfthgﬁré e

Incorporate S Su
arithmetic ofrdriver traNssior 71 helnaarrh@*tm @des an invarietiepuit ﬁéélfq:umleatbadha gate of

appL1 cat] ongop vl Gh 7 8Y AT Gerd 792 AL EGE RS SHAVRIIR Yod KA ffh‘éxg%w are.

integrated Into cons on c
i ncor por at edﬂl@t@@yﬂq @i¥.ohhainpyts @8dC)tpulsref ényerderi 70R andﬂgﬂtaéﬂ C@Efgﬁ@clpled

processi ng I i ific
el e o e A S S S e L
illustrati OWV@’ief@Uwa 7)?:0 '&Pf03§1C$2UF?‘?%Ws'PVﬁ"@f INPYRIAG) ard iINverigy outpyb72%is|

conpri ses fijsd. cméﬁmqeﬂ iAMA7RE! fn tﬂﬂs%oaw!,raﬁibﬂ iWhdreeh oapBits 720aFe-7epupl ed to
forma bistable flip éﬁqyinverters 712 and 714 are formed by n- channel

driver tranEqr'Bt”Eﬁ%O”?Fl%“ Wstaé%ufaufeﬁéﬁﬁéﬂp-ﬂ%ad transistors 718 and 7109.

The source r[egsgqns ofAdfemz;wfnpmaﬁsucs{aytﬁat7dle@cm typlcalIRf@misiopd gty | ow
reference or, circ

I | | f dt
2. or ound- 2esateten iV RgAreY ob 3 emeS s b plecf tiBoeth 014051 and

719 are contatdi®cts) suck as aecesb@tnsisior Z230argivazehrernsad ® sﬂlecmmlgzaucﬂresmrm y

vol tage, |abeled V and the drains,. correspondi.ng dri transi stors
76 ana’ 7175 e ngiidle AaRob TP TS ay: B85 et BLat 8K ed to t he
gat es of thectwertesremmbccdinlagtednd oress-coupdatsingrer sutplier2an dhcedss. trdndBBB 732 nver t er

112 has an RIEIL SO AN JB0eA 88 PSR By LD, Al 945 CR il kTR L O

716, and sim i hve an 1 nv outp t he
drain of dcwm@ememtawsqohmIm*ejpmrs,l swek s ghe sirigle b@lsofmmpmmaw colopot 724

formed by tf[is9ah@n8%36 shown, are connected to the remaining active terminals of access
transistors 730 and 732, respectively. A row line 738 is connected to the gates of
access transistors 730 and 732. _

[0090] Reading static memory cell 710 involves activating row line 738 to
connect to inverter outputs 720 and 722 to column lines 734 and 736. Writing to static
memory cell 710 involves first placing selective complementary logic voltages on column
lines 734 and 736, and then activating row line 738 to connect those logic voltages to
inverter outputs 720 and 722. This forces the outputs to the selected logic voltages,
which will be maintained as long as power is supplled to the memory cell, or until the
memory cell is reprogrammed.,

[0091] The structure of Fig. 30 can be incorporated into a SRAM cell of the type
shown in Fig. 31.

[0092] Referring next to Fig. 32, an aspect of the invention alternative to that of

Fig. 29 is illustrated with reference to a semiconductor wafer fragment 200, Several
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driver transistor 716, and inverter 714 has an inverter input 726 forned by
the gate of device transistor 717. The inputs and outputs of inverter 712
and 714 are cross-coupled to forma flip-flop having a pair of

conpl ementary two-state outputs. Specifically, inverter output 720 is
cross- couplé% EYSIRILY ter input 726, and inverter output PEIAUS2605/014951
cross-coupled to inverter input 724. In this configuration, inverter outputs

720 and 722 ﬁe&mnﬁm Wﬂa@ﬁ%ﬂiﬁOYar&Y%hﬁéai‘E@theéﬁW|@i=|gt b@ drldi sorcf | op.
[ 0089] A nenory

descri bed t or rrermry
el enent of aﬂmpme@mﬂ'gaﬁ)%bﬁregydww@ AP the Ipkeafips ysed &ﬁ%ﬁ? tﬁIFrLTﬁBaorgl
aCreSS t Ir aﬂﬁfg(ﬁjén@é ﬁetv@gn Itheef&gamsgo bﬂﬁ@sﬁzsdrﬂrthgﬁébrlaé}d 1008 2f F@riﬁ msmﬁ] t 0
se ectiveya ress an acc i ndi vi du nmeor men thin the array.
Access trandle§ @r”oﬂpﬁnW8§X§H§'ng 5%@‘?\?8”&“@3}’1‘? W&%@%@e@'%% f%wg?t(?%% coupl ed
i nverter oubaﬁérnaéiﬁnateﬁalc‘&% forang icsérairely 3@ver as1 e that there wasrnu opeehing
connected t cro d inverter .out 722,
o) eront ar St RIS sl EedhuRHA 39 L€ Broskrid 4R e Rons othahy ary
col umm | i nesscriBéd aiibl réf@®nshiovirigs. aﬂandamnéahembctr@atdmne@trcrualmiwu}nact ive

term nals of OffCIEAE ma{ef Qﬂ%bfsatnfirtr?e %ﬁ%n?ﬂ%o e { &Slsgggi%\ﬁgg%z' n{b%g’%@é&e 738

i s connect ed access transistors Readi ng
static nemwh@éﬁltlor%ligrqcﬁwﬂg/%sp%ct ivating row line 738 to connect to

inverter OUt@Ugﬁ 720 ﬁﬂ&h%@@ﬁér@n ém&détm%ﬁne?%o mg%@%nd\mé gﬂmré@o@tat'c

menory cel | I nvol ves Tirst g acing selective co enment ar&}qo gic
vol t ages onOotbipudfhis that Hessstrugivirg, Qpﬁgﬁcondh‘éi'v@lﬁé@ﬁ%ﬁ RYRPYSidhe BIHAS ¢ 738 to

connect thOWdQ%Lﬁcé//QatrﬁQ i§n§ OThééBh%G&tR/@ p@aésxw&%aﬁé’&n@% afgduitaldd s forces
the outputs to the selected | ogic voltages, wh be maj nt ai ned as

will
|l ong as powdiatgrial dighslinge fPresarpe, ?ﬁétﬁﬁ?‘ib’ @apvn siligen W‘?rlm‘?tﬁlé angErBEiRl cel | i s
g eRer\/l ogr I’ipmf@nutnﬁé)@&ﬁﬂaome PbasiRdIs e 6dn grov.a@d AdY 16 RorinBiEH dofisulatide | Nt 0 a
ce (0] e

t eferrln ext to Fi
oLt omatal 130 g T Sae ety e in laespnogpgnings raon SRt at oq
wi t h ref er eneeah®tcwase titfasiot tegions umaérq/rngfmagnmnso (?sﬂﬁh aS@vweeémg 19 V\D
2005/ 109491 PC;T/ US%g 5/Q0149,

i dentical t8"TRELE e?cﬁ'g‘f*—? aboviywt% rﬁ{?resrﬁglgo '&%@888%%"0&‘10 e<jbt I abel ed
i dent i cal | y ektend e dpeebins fguppree durfdckes of pfdestalsc®2f or dilapst @roxmatgisttier ence

there 15 no Bbantnacesscnotiiove et trtfl bERIERY 100ty 2. .57
| nst ead, p&aonrecieddvitnetegiestals 2082 The efeotrinaldonaeatinn it mhlgrialohd@rwithipedestdle so
that there Va5 ier?sooéigmic%’ connection to the diffusion regions underlying the pedestals 202, in
that the pedestals 202 are electrically connected with such diffusion regions.
[0094] The invention described herein can be utilized for numerous applications
in which it is desired to connect (i.e. strap) active areas to one another. The invention
can be utilized for strapping PMOS regions to NMOS regions, or can be utilized in
connecting PMOS regions with one another and/or interconnecting NMOS regions with
one another. Various aspects of the invention utilize a trench etch aligned with etching
through openings underlying the trench to desired regions. The devices formed utilizing
methodology of the present invention can be appropriately shunted for low parasitic
resistance, and the methodology of the present invention can be utilized for forming
interconnects with fewer masking steps than would be utilized with other methodologies.
The invention can, in particular aspects, allow strapping of source/drain regions of
transistors utilizing lower sheet resistance materials than are utilized with other

methodologies. The height of the conducting interconnect material can be adjusted by
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to be extending to the conductive material 130 at a processing stage

anal ogous to that described with reference to Figs. 20 and 21. If an

el ectrical connection between conductive material 180 and the material 130
of line 112 j red, such can be formed wth additio 4;,N0

st eps. [009§T§%ﬁ§ﬁhgp di fference between structure 200 o?et?§?ﬁ§§ﬁgﬁd t he
structure 100 of Fig. 29 is that the structure 200 has conductive pedestals
202 over t head)\stity estdh chalBSa@lhecamdﬂm’edfretth@iclonMeth'Bhelogpbﬂueb'r%entpedest al s
can conprise_any suitabl i al nc u

epi taxially- ‘%VeB @ e \g'?ze } g‘rov' 3PEOYH Pr ghrﬁ%c?saw%h%qngfi@h%pgl @Sﬁp%nds

. Pedest al s 2GRpsadimt beuldranvegidnalyi t@rutrlmedf dwaiibnally, wkthodslobybf theprasatter i al 150
(Fig. 19), C I . i . r eri al
150 and 1 oval 4 ETclBE inhoteoRihyg B E R 1P GuRRA™ SBRRY RURR ERCL 2 g
anal ogous t @stavagiodesmpiidirglamBbBoM) Hientin resgoreprriphe! i the mep)ory eagidneand
conducted t Helol=Nal% B or at

| east to pr%fpﬁgévgn@ﬁ% urrg%grrag%? @c@@ggﬁs @Kgégﬁggﬁ %%I v rﬁrgééﬁca%%&o will
be formed toVithn kettea memasy Rijay eeshagrgicadPeripheralje esnamery2oey- The el ectri cal
connect on ofoogsf e | ahickERoklgh bt PRYRSLAIiordbeohiPoalaRestFiiefil connect i on

to the diffusion regions underl% pedestal s , in that the
pedest al s 2@2%{%6@0@, Betudingapple B%WQQF%HQWWW %@Hbﬂlnﬁ‘ﬁﬁéﬁl $1%dr egi ons. [ 0094]

The i nventi Qfleti&ffdg @e%efwé@nmmaﬁnoh%autfbﬂ.haaﬁtef géuﬂlmrmmgmhir@aiueons in

which it is desired to conn str active to on not her. The
i nvention CBHMHY SIPFa98; 8{@63!‘?%0 é‘f‘?céﬁﬁf‘ﬂb‘?&/&; “1"@6‘?% gagMons

can be util izegs,iflash semdecitdlg, Midldtiegmhemns ry\rials @ﬁ@pﬁMdﬁﬁhgéimdﬁ‘@Fy
|nterconnect|n? NMOS regions with one another. Various aspects of the

i nvention utd'™%e a trench etch aligned with etching through openings
underlying the trench to desired regions. The devices formed utilizing

met hodol ogy of the present invention can be appropriately shunted for | ow
parasitic resistance, and the nethodol ogy of the present invention can be
utilized for formng interconnects with fewer nmasking steps than woul d be
utilized with other nethodol ogies. The invention can, in particular
aspects, allow strapping of source/drain regions of transistors utilizing
| ower sheet resistance materials than are utilized with other

met hodol ogi es. The hei ght of the conducting interconnect material can be
adj usted by 20 WO 2005/109491 PCT/ US2005/014951 adjusting trench depth,
and the amount of etch back. Methodol ogy of the present invention can be
utilized for providing various interconnects w thout additional nasking
steps that would conventionally be utilized. Additionally, nethodol ogy of
t he present
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invention can allow thinner conductive materials to be utilized in a nenory
region (such as a region conprising an SRAM then in a region peripheral to
the nenory region, and can allow utilization of lowk dielectric materials
for reduced cross-coupling capacitance wthin both a nenory array and a
region peri pheral to the nmenory array. [0095] Methodol ogy of the present

i nvent i oRLM® be utilized for nunerous applications, including applications
where tight pitch nmetal bitlines are used. Methodol ogy of the present
invention can, for instance, be utilized in form ng nunmerous nenory storage

and/ or | bgi ¢ AERNAEL! TGrRiNG RIEMPS FARStractioRAOmPIISRAM ar r ays, SRAM arr ays,

flash me rznl)r y provialig a sefiicon@lictbn dubstr@eBaYingd RyricodddctohBsse vathadiaemasnor y
arrays.

A nethod of f. ] t
B e R T S e P A VRS
NMOS 1 eggoond asritiuativeine dveghgn?lwm reyioh, &ipriratinof NMOSIsstrcerainiaiffusion | i ne over
secon con ne over. t

bl ur al T JPOGTS RV M Brselara o e chg et G EiE b el o R EMAS ol ong

a si de osourteddrhinrdiffusiborregions withih thechasamdd alopy arsidel dfyheaéecBMISoncmOWedmépir ain

diffusion re n_the base an t nd conducti ve
i nes t or m naled B frarrgd BoatEio e BRIH AAubhUS Sorr iR fra LBy BRiHY

di f f usi othempatieroad etchtstop mmammdlitgbt:bpesﬁngp ekt@nding traarqzthmughlafyrstﬁet oftbai ngs
extendin i one
corres po%p e%g%\r/e\n r‘r'?#e-t °§'t88§ F grea‘k' ﬂ?t emﬁ‘g‘f’ gﬁ&; gﬁliarowﬁ\d'hnsé{ﬁﬁd]%g}oggc nd
set of téaerd @p@mndgst dj@nmg:enmgarbsmgm omaetoe@erc@srpsmmwan@ wittt thetFPMOPMOS

sour ce/ dggj &b, @ghé)ns formng an electrically insulative materi al
over the paterne etch top; utilizing an etch to forma trench extending
through t he elogning iapglectiicaiysosuativeenateriabpyetithe patterneg gieh stepined et ch stop and

to extend thegyj lpﬂﬂh' jqmat e
t he NMOS sourL(J:téI; h§g|n%wg t?ﬁ@%tﬁéﬁaﬁgkgﬁde g%%{r ﬂ;rlgéel?%%mﬁﬁ ergl on
regi ons, thegsieroed gishyslontand to extend thefirstiagd secandsetyriithe epenifiasde el ipasver t he
first SebroQEnafté‘ﬁneW§ RGSrce/dPdin &ﬁﬁﬁ&?%&%ha fHe ﬂhb@%hbﬁeﬂ\‘ﬁﬁ d&fﬂéoﬁecond set

of the openings ormng an electrically conductive material wthin the
first antP9®BEd ﬁ@%\’%}y dhe F‘Pﬂ?h h@‘pﬁ'@ﬁ |arf@%$ paﬁlen\mreﬁimvmah@ef Fsb Gelrpf thenepenings

el ectricghd Xsé&'ﬂglbﬁﬁi'oi'f%lrgﬁfy%bﬁtlheléeéd?ﬁ éef‘oﬂh@@éédn | ag@nnection with the
PMOS and NMOS source/drain diffusion regions. 2. e nethod of claim1

wher ei n the ePERINGRDEIRTY 'CFII’VeCOF‘PP%ttVeﬁ??de'?éW@HGt"t?dréﬁlafﬁ‘@sseﬁ‘iﬁd(??és ofNfves
sour ce/ dpgdnihgdidnt WithPlthé 88N theddisttiday E8WdGCtRR W Aeridl baing irflelbEtr&dl @BnrieeEdrPNS .

with the PMOS and NMOS source/drain diffusion regions.

2. The method of claim 1 wherein the etch extends the first and second openings to the
NMOS source/drain diffusion regions and the PMOS source/drain diffusion regions.

3. The method of claim 1 wherein conductive pillars are over and in electrical connection

with the NMOS source/drain diffusion regions and the PMOS source/drain diffusion regions, and

wherein the etch extends the openings to the conductive pillars.

4, The method of claim 1 wherein the patterned etch stop comprises silicon and one or

both of oxygen and nitrogen.

5. The method of claim 1 wherein the patterned etch stop consists essentially of silicon and

one or both of oxygen and nitrogen.

22



3. The method of claim1 wherein conductive pillars are over and in

el ectrical connection wth the NMOS source/drain diffusion regions and the
PMOS source/drain diffusion regions, and wherein the etch extends the
openings to the conductive pillars. 4. The nethod of claim1 wherein the
patterned etch stop conprises silicon and one or both of oxygen and

ni trogerf 5. Thedneteedelrlaim towhgrainthewpatiesnad atetestpr consisteef siicen and epe ebonsi st s
essent i abdty ofdxy§dr afcOhlregeh. one or both of oxygen and nitrogen. 22 6. The
met hod of claim1 wherein the patterned etch stop consists of silicon and
one or both of oxygen and nitrogen. 7. The nethod of claim 1l wherein the
patterned et Cthesh&Rod S tMiMSIERh&rbinithdpatidiied dléh sto comprisedBliibeddigkide! ai m 1
wherein the patterned etch stop conprises silicon nitride. 9. The method of
claiml1l wherein the patterned etch stop conprises silicon oxynitride. 10.
The net hed ofThelmétRddlovdieiel whdrbia tihe patterreansietstoy EorhprivesRaigomnipriel  Of
opposi ng sides and wherein the second conductive |line has a pair of

opposi ng sides, wherein the NMOS source/drain diffusion regions are al ong
bot h of 9.he ofneoséthed of dieis 1OWhdrbia the pattermaairedeicétoy eomprises shiooh vky@iteded t he
PMOS source/drain diffusion regions are along both of the opposing sides of
the second conductive line, wherein the NMOS source/drain diffusion regions
al ong on®.of Theenetbppoisilaig swiersindiie frsecdnductive tinetiasca paieof dnpesmgmdéis asd NMOS

source/drain o) r Uk r fusion
regi ons al onqu-leﬁé Hﬁ %rcgﬁ C}%‘%g'é‘%wg adg &%’PW% d%gi oﬁdﬂ'(\:’l?jlsfle l'ine
ar e secosodrdsidbsn sl(fmsloe/reblmsrarel iafohg $othirof thegoppasing wides ef ﬁhetﬂf&b cétMuBtive line
source/d i i r I . i second
conduct | J8 Thelih WP RS BBl B GoR e s ahi B AR BOR P theuribBang g0 °CF

t he PMOShe secand/cdndiictiveliiref, wherin the NMDS sourte/drgin difusiorhregiop$ atohg ooppbibeng

si des Ofo%ﬁ%@?ﬁ@%‘ﬁ@ﬁ?ﬂ%‘t‘ﬁédd\(ﬁwe‘ NG afd f?rstsﬁl%%claoﬁl\@ﬁrauﬁ %Hfu‘é%h‘?‘%q%r{“s dhiqf T usi on

regl ons, ‘ 1 rst of openings Is I n one-1t0-o0ne C respondence
witht hewmerelgtthq\NMQstrqeédramailfWS@nﬂm@iS@iongetge other aitbe hegesingsidascof tecond

set of %&@oﬂ@&tu};@hﬁé‘ara%@@oﬁd%@fb% s‘&gfdéﬁu%ﬁ’%ﬁ%ﬁré@néﬁé i\{ﬁ@re n'tﬁ pMdS

source/drain diffusion regions wherein the trench is a |rst trench,
t he et hesyrqeldr @'ﬁélﬁuéﬁﬁﬂ?g@?srﬁj@nq Qﬂerﬁfr*i’ga QﬂP@S'paﬁld@’F ﬁbtaeéegqndsqoaguqtlge h%ﬁ/%’ €a
third Seﬁrs@M@Q%EhH&%rduﬂdﬁGﬁoﬁ Fég%@ and WheRHAPRB IRNSE s¥irkddtdEdiBESNEgR

sourceldrain diffusion regions, ‘and to not have any op enlng |rec?Iy over
any of tﬁ@”%@@@ﬁlﬂ”Ri\mOQBQﬁ‘QQe?'@ﬁSaQW‘%Wﬂ%FWUF@@"('.?ﬁ@fe seron@ RMEAUre of the

el ectri Cajukde/driif wtf@yowegra{se%adeﬁtﬁe fiRes&iof Bpdriiddlia s &e&@%@@oi‘ré%ﬁ@ence
ext endi ng_throu he second electrically insulative material to the

pat t er ne¥t hatlheﬁrsg NW%%WFC%Q@M YRP rﬁé'of‘%?’?qug%'?'"dlf‘e $rronfl §gisofopenipos ig i t
pr oxi mat ghe-f3ne e6A8shoRlEXeSANRE fidt BMOS source/drain diffusion regions, and wherein the

trench is a first trench, the method further comprising:

forming the patterned etch stop to have a third set of openings in one-to-one
correspondence with the second PMOS source/drain diffusion regions, and to not have any
openings directly over any of the second NMOS source/drain diffusion regions;

the exposure of the electrically insulative material to the etch forming a second trench
extending through the second electrically insulative material to the patterned etch stop and
extending the third set of openings to at least proximate the second PMOS source/drain
diffusion regions, at least a portion of the second trench being directly over the third set of
openings; and

forming the electrically conductive material within the third set of openings and within the
second trench, the electrically conductive material being in electrical connection with the second
PMOS source/drain diffusion regions.
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diffusion regions, at |least a portion of the second trench being directly
over the third set of openings; and formng the electrically conductive
material within the third set of openings and within the second trench, the
el ectrically conductive nmaterial being in electrical connection with the
second PMOS source/drain diffusion regions. 23 11. The nethod of claim 10
further ¢bnprThg mgthed stelaimet] ﬁ“?h?rs‘iS’FM'F'H@ elestscallyrisriatingitae ferduetve matgigini n

t he seconghih iR¥eBodd PeRchIREihe @ldctrizally donaQaidE GldterRl Witie tiefirst¥dridh.n the first
trench. 12. The nethod of claim 10 wherein the substrate further includes:

an isolation region within the base and between the NMOS regi on and the
PMOS regian, Biemathbliof clairoTOivkdreinahd sutstratediinte incluaes fdr isélationctegios atbin

conducti ye ,lines d over i sal atl t he met hod fyrther.

conpr 1 si 116 bepg i fery Fis NG o Seaf e PO Barcr Rad EuitEontilEin e 1 ne.
and f or nbetgeerthefiedt had secbndeboductive inesant peenthe isalatiomtegiaro theanéthop funthag
directly over.the third conductive line; utilizing the etch to forma

portion 8?"19%519“ rst trench directly over the interconnect opening and to
extend the i nfoeniog thequatteoed etenostomoventtiethiyd tandattiviediaet art fostingthe galtterretti r d

conduct | yg, Ling: e LTI A IPa sl ! dlet doby FRAMNELIMERLGEI ! Wi thin the

i nt erconnect openi'ng nnec ron Wi Rird conductive
line. 13. Theutmﬂngnﬂw eich ol fainma partibo of thefirst trempeh diiectly over thepioteatonnectt he fir st

d
Sour oo/ v o SRR e MErcnRER soo S b AT REIe bRAMe

devi ce. ¢aenhduttve linetandd of cl aim 10 wherein the substrate furt her i ncl udes:

an isolation (Oﬁﬂ"“g'fhe#;'é .ii&u Suctlﬁa@ﬁm%mﬁ@inﬁé}ﬁo | de‘ﬁ d?ﬁ‘d t he

PMOS regi on, I ne tween t rst a second
conduct i electrlcaiégnrmuorwéhtneﬁ@rd eddetivehing.egi on, the nethod further
conprising formng the patterned etch stop over the third conductive |ine,
and formng the patterned etch stop to not include any openings directly
over thel¥hi r thewaihad of daim 15krthencomprigipg sarnerating the firgt secondand 1wk ruct i on,

Conpri si BehdubivaVings, ﬁu@ht%né@@&dﬁ@ﬁﬂh’@@%d@m Er&e/dram! ditLisioh a@gi on and a
PMOS region defined therein: Frow ding a first conductive T'ine over the

NMOS 1 egfiuchvgenatenial inte 8 &AM 948 ne having a pair of opposing sides, the
opposi ng sides being a first side and a second side of the first conductive

l'ine; pr OVI ding a second conductive |ine over the PMOS region, the second
conduct i V& H’% method of claim 10 wherein the substrate further includes: an iSolation region within

the base and between the NMOS region and the PMOS region, and a third conductive line
between the first and second conductive lines and over the isolation region, the method further
comprising forming the patterned etch stop over the third conductive line, and forming the
patterned etch stop to not include any openings directly over the third conductive line.

15. A method of forming a CMOS construction, comprising:

providing a semiconductor substrate having an NMOS region and a PMOS region
defined therein;

providing a first conductive line over the NMOS region, the first conductive line having a
pair of opposing sides, the opposing sides being a first side and a second side of the first
conductive line;

providing a second conductive line over the PMOS region, the second conductive line
having a pair of opposing sides, the opposing sides being a first side and a second side of the

second conductive line;
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havi ng a pair of opposing sides, the opposing sides being a first side and a
second side of the second conductive line; 24 providing a plurality of NMOS
source/drain diffusion regions within the substrate and along the first and
second sides of the first conductive line, the NMOS source/drain diffusion
regions along the first side being first NMOS source/drain diffusion

regi ons, the RUXiENT 3 pluralidy ﬁrWQS&PPﬂcﬂ@f%d'ﬁéﬂP%@'%Pd‘ﬁ’@'"tth%S%‘&F@Fﬁ?"@l de

bei ng sea@dgdthélwasaﬁ@wc@ﬁ& digas of tﬁéfffétlﬁéﬁUDJctl\feﬁlﬁbQﬁé NMOO $bGHc&8rath ditfudigh i ty of
PMOS source/drain diffusj

ubstrate and | ong the
st - arBooRt aaes edes S5 Foins ea Mo ehitatlotan ahisariesions BreafiSr el dr ai n
di ff usi ogburderBaif AFfusion REyidrzealdrg the sétond sitfe Heltg) see6mIMOB¢buede/diginldifflgioRel ng
first PMOS source/drain diffusion regions and the PM3S source/drain

di f f usi df9PBYi ons al ong the second side of the second conductive |ine being

Secolnd PMOS  gwovidied dermutmﬁﬁmseaume/graﬁxnelﬁuﬁ@f n@gn:gsawtﬁinrts? étﬁisﬁetera:rﬂ?| ly

i nsul ati ve st an sSe n A ce r n | USI oOn
o on. g 86 Bt B S4Pha 598 ot BRSO sRaile Mé Tie SRS GRbiteR B S ope.
f or m ng ragipas dlengthe fiedtcldestf the secend tdraluttivesine bélegtﬁrsit PMAS/sounseidratn diftusion

mat er i al gltoﬁg arpcftliw% Ms‘t?gso&rgglgg?r} %Ru§§h %ng aP% h%l Xnt? gl{i? gﬁ@ ?&f Xt e_ndi ng

therethro SOne 0 |ng drTed e first
NMOS somoaﬂdwdwailme deihg sedond PMQB eou;pe/dltam dlfrfus&;Qn eyilss;sour ce/ drain  diffusion
regi ons, and .0 dj ' rmng a
second el ect rf%)@ﬁrl]ﬁﬁl&ﬂglﬁmﬁ%‘ % ﬁ{gfé”%lv&evre F [W%Z”’%%t {j §?¢1&ﬁﬁ‘é‘¥'6 st op;

et chi ng sdme:erdralstdlf@aidn segionscand| ayet theéiaeﬂ apd sermontl XM sowce/diai dffgsiorf or m at

| east twa. bF ,%anches extendi ng through the second electrically insulative
material £o The patterned etch stop and to extend the at |east sone of
openi ngs wi t Hpiminghe pptarned eleh stopeiversthe first eleglrically ansulative riatatiab thenpatternedt

NMOS so t t and
Nvcons HEEsEh aind) fukh 9 FERIGE St et WL MRS i bk sF
tr enc hesbengAliregtaoyes the st NP8 soHipediain diffusian fagions. lm/@st ENMQT soyieeidrain

di ffusi ofrsRe r_@?@n@%ﬂd %ﬁé’éé&Gn@PWsi éd?!?cé?dréiﬁ“cﬁﬁu\éloﬁ\fééloﬁéqe first PMOS
source/drain diffusion ree?;el ons a second of the at |east two trenches

havi ng a por tPBHNG aspeand gechically 'Pﬁ@at@’@dﬁﬁ‘fﬁ"qu tB%B?t!?éW?Pr%FF'PISGPf f usi on

regions; andf&éﬁﬂd‘lﬁe%ﬂstSh@séddna@ziéciﬁcalﬁﬂﬁﬁ]l&hé\‘r%téﬁseﬂb'fa#n 4 1645t Rvd théhchBENi ngs
and W|th|nthe at |l east two trenches, the electrically conductive materi al

wi thin t%er\dar}gghroys%mﬁesgr%ﬂewﬂca@vwkaw,eama@aﬁ'tta&e %“@H‘eﬁf‘éc“f?t?%?“ﬂﬂos

sour ce/ dgaérd tHé bf 1884t @Bme B beeringyWithir®e biaftsrhe PP stopUb Gtledstirdkir bt fthisfiren
regi ons, I@nd the electrica %d/ conductlve rraterlal w t hin thewslg &Sd trench
? prf BMPBusi on

bei ng i nNEP&sMIceidraip difusiep rediens anddo ablsry REPMRE thetiFlandfes
r egi ons, sduftd/drhif @iffusion Irégions) B Gikkt bf the aiRbstitivakreMéHeBihaving@ portiodtdirectly over

the first NMOS source/drain diffusion regions and having a portion directly over the first PMOS
source/drain diffusion regions, and a second of the at least two trenches having a portion
directly over the second PMOS source/drain diffusion regions; andforming an electrically
conductive material within the openings and within the at least two trenches, the electrically
conductive material within the first trench being in electrical contact with the first NMOS
source/drain diffusion regions and the first PMOS source/drain diffusion regions, and the
electrically conductive material within the second trench being in electrical contact with the
second PMOS source/drain diffusion regions, the electrically conductive material within the first
trench being electrically isolated from the electrically conductive material within the second

trench.

16.  The method of claim 15 wherein the etch stop has no openings extending therethrough
that are directly over the second NMOS source/drain diffusion regions.
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trench being electrically isolated fromthe electrically conductive materi al
within the second trench. 16. The nethod of claim 15 wherein the etch stop
has no openi ngs extendi ng therethrough that are directly over the second
NMOS source/drain diffusion regions. 25 17. The nethod of claim 15 wherein
the etch extends the at | east sone of the openings to the first NMOS

sour ce/ diai n thaPelbrdAf ¢laig bhehelrip the elch extendssihe ah pastsoniff thgrepesingsde/ dr ai n

di f f usi ofhelfiRGNMBS sdiffee/dith dBlidicireglons bid 16 tAS fildh BRsdtoR® PSS ExRcddklmar s are
over and hn electrical connection wth the first NMOS source/drain

di f f usi ofHEY '§R8nd the first and second PMOS source/drain diffusion
regi ons, and wherein the etch extends the at | east sone of the openings to

toh ot op conta Bebod e tBh LB RGBT S5 PR A A 8RS AT HeREs SBERCEh. he
met hod owitke theifinst N O# sowte/dtdirediffedidreregiods abd thedirsiand sasirsit RPMOS seartce/ardiy of
il . : t : d . nit 21l . Th h f claim 15
Shorcon oA AR g BB B0 SR oo B B 2

oxygen acahdoctivegiglars. 22. The nethod of claim 15 wherein the patterned etch
stop conprises silicon dioxide. 23. The nethod of claim 15 wherein the
patterned etch stop conprises silicon nitride. 24, The nmethod of claim15
wher ei n 1he pohe wethed obtlaim 5 whereinrthe pattesnexd étche stap osiypiisesisilieon a@dboneltre

met hod ogotﬁlogh)‘[ygég’a%ﬁ@%bgh_the conductive material within the first and
second trenc extends~over an uppernost surface of the second

electrically insulative material, and wherein the electrically isolating the
conducti ye Mefied hatholhof Hhith {4\wherBmand étfe?ﬁl{]dletéﬁ Aest€ b&ntidify 3 it
conductive materi g'{ 0wi tﬂlbln t%}g ?i@r st Pr enc corr%trgkggs Sfanar F'glﬁl?g t?ﬁoen
conduct i 9rd onfa@rdiothef axyagneansaitregded. conducti ve material from over the
uppernost surface of the second electrically insulative material. 26. The

met hod of claim 15 wherein the substrate further includes: an isolation

regi on wét-hi nThe Methpd ekclaify 1 hwheteidrihe pattexnadsetehegtrp sorsigs phalliconmard eegPbn, and
a third gaR@6kyg¥s ahd Rfrogéet Ween the first and second conductive lines and
over the isolation region; the nethod further conprising: 26 formng the
patterned etch stop over the third conductive line; and formng the

pat t er nedz et Chhe&sthefol of f1aim 15 whetdm thE PatPesy &tas stdp Complises@iRbn tidgidehi r d
23. The method of claim 15 wherein the patterned etch stop comprises silicon nitride.
24.  The method of claim 15 wherein the patterned etch stop comprises silicon oxynitride.

25, The method of claim 15 wherein the conductive material within the first and second
trenches extends over an uppermost surface of the second electrically insulative material, and

wherein the electrically isolating the conductive material within the second trench from
the electrically conductive material within the first trench comprises planarizing the conductive
material to remove the conductive material from over the uppermost surface of the second
electrically insulative material.

26. The method of claim 15 wherein the substrate further includes: an isolation region within
the base and hetween the NMOS region and the PMOS region, and a third conductive line
between the first and second conductive lines and over the isolation region; the method further

comprising:
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conductive line. 27. The nethod of claim 15 wherein the substrate further

i ncludes: an isolation region wwthin the base and between the NMOS regi on
and the PMOS region, and a third conductive line between the first and
second conductive lines and over the isolation region; the nethod further
conprising: formng the patterned etch stop over the third conductive line,
and form ng tfeemipgtiepattecthedaitehstsp over the thing tordiictive linet &idconnect openi ng

directly over, the third conductive line; ytilizing the etch tg forma
or £ on of ¢ HETIPR Y6 Ratefen) Gt 16k toyieb isde aey PoTihasimEb veb i) and o
t he ext esshdub®eilineer connect openi ng downwardly to at | east proximte the
third conductive line; and formng the electrically conductive materi al

wi thin the interconnect opening and in electrical connection with the third
conducti g | i Tige méfhod Bhelaiffet Swwberein thé sub¥traté flrthidr Miudergi isslatidh regiedwitainat i ng

the fi , d thi duct i ] , first d . NNMOS d
oS souriedPas Armbarers HedMPSPaRS and i PHGS tesidr. 9o Albl CRBOREY e Sram
devi ce. B&wedmtherfinstzad sefondl @houdtife fingstamaroveithP isokitiog régisy tHzohethbd furthbe  SRAM

device into an integrated circuit that further conprises DRAMcircuitry.
30. The A¥PREY%f claim 28 further conprising incorporating the SRAM device

into system fmmiagite paeriatéostop der tHthirdresritativefling] idoring te! pitterned
OO iy o35 Pk Bb i onc oy ge hedhhE bkl oese! 9
SRAM devi ce i ailiging &EoetoiolcfoNob Gortidd .of tHedirstireherdifdctiE bvdr ihe2iBtdrdbnhbetr
CoMpri st og a9 Lishd 1S intirconraat apening Hownaardly (6t RadCe Sximate the third
conductive line; and
forming the electrically conductive material within the interconnect opening and in

electrical connection with the third conductive line.
28.  The method of claim 27 further comprising incorporating the first, second and third
conductive lines, first and second NMOS and PMOS source/drain diffusion regions, and

conductive material into an SRAM device.

29. The method of claim 28 further comprising incorporating the SRAM device into an
integrated circuit that further comprises DRAM circuitry.

30.  The method of claim 28 further comprising incorporating the SRAM device into system
on chip integration.

31.  The method of claim 28 further comprising incorporating the SRAM device into digital

signal processing integration.

32.  The method of claim 28 further comprising incorporating the SRAM device into
embedded ASIC.

33.  The method of claim 28 further comprising incorporating the SRAM device into a

MICroprocessor.
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