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POLYMER MEMORY DEVI CE FORMED I N VI A OPENI NG TECHNI CAL

FI ELD The present invention generally relates to
w@e@sAssPNg a sem conduct or substrate. | n partPCTIUS2004/014797

the present invention relates to a polynmer nenory

device and a nethod of manufacturing the pol ynmer

nmenory devpoEYMBRAMKENRORMDEARIE FORMED INNEA OFENINGd

conmpl exity of conputers and ot her el ectronic devices

are persistently increaﬂoHNKM$anﬂputers continually

3:3[,?10 rgsgrgtrlrgergg i clrn{;]l u rel{[gs\% %ch gQ Jg{c%gdu@tjoresgﬂsﬁgtgl I‘Iﬁ particular, the
preseapigientiqulrelyesitesa pown@egermw@@sapd a mefhgdtof @ﬁyfaptyrmgttmolymer memory
devi@r oM h and use of digital nedia (e.g., digital audio,

vi deo, images, and the_|i rther pushed

devel opnent of these dgélggidﬁﬁhéﬁtromﬁh and

d eV[Ghla ocpwmnﬁse l&r&ls:pmlagdit}' yf computeescnd @ cthdr blectanip devicesaife persistently increasing.
As co Qefsngllit i) danl?/ ge%g'ﬂ'lJ xg(gé éo%}fﬁl gg § Veﬁiélg t%glc QMeS are contmuously

al ne or conputer an roni c evl ces.
deve@wﬁ (eesdigjelradig Pleyers Yiddoplazerdr Af\%éy@mélv theegFRyYHy/and 8te) 0§ dlglrzéleﬁha (e.g-,

dlgltmm% )Gldgoe lnlagéé Sdd ?@ HIRF£RS Tk ﬁfshed &2™pment (Wﬁﬁeﬁetcﬁﬂces BfiCkrowth and
' informatio

' ce
deveilqapﬁﬂt haéf/?sgwn?lf,ftseélﬁha Aot o d?forglﬁtlongwlretg%wrg z ﬁorec[1 Egl?glalntalned for
am¢m@hmﬁﬁmkmwam&mates) also referred to as " 0" and "1"
Ty . ice a | m S acli m Iy rc ed or
spﬁé. 3 dbvic %ﬁgswgcl@% fr% erg@&ﬁ S5ef n%rgoy ;ggl Lrﬁo\égcecr@ssd
rea@yf"éyﬁen "Fo “qgasedd rith @fomﬁaelr hel@em(efé@eﬂs PHEaRERIPSHOR B ap Soff” or an “on”

state/TH$ ardIEnifR@ fo'2@&te§)341§o)‘eferfe@ for esesll«1t.nrypiedBa Iﬁéﬂiofgﬁleﬂteak &dressed to

their state, evi
A AR LR T G BEEGoR BERTEFIEG DD HARBFIopy i e memory
cellstriv@ihe paraditOly Srefrasind? inorisr tamain@in ehel sippe bueh wémayeyictsiarpgsually
fabr C({l fr%?nI sn&ugnj)nﬁucgﬁ dgfvngs tfla erf%%%gv Eﬂ%unggc}ﬁb &ﬁ%rc%gpﬁblg Eit s@;ﬁchmg and
Tabricat I norgahi ¢ so d state nol ogy, such
malrazg,nmgdheytgg sidtesi Abe dgyipes er@ﬁft@éqbpga@g wnAm@igmqhd state technology such as,
crysBE SRAFUGER! ALEMhGReRIBIMRIR Bevich eriFRVRI M nidQtly A8Aced i§ the Bieral oxide
net al OXIde senlco§%&%ﬁ% field effect transistor
“mf%EE%E Tl elE IR ‘i ncreasi ng demand for
i NfRxcaved df A iSiteding genanmwfoymadexvdtcuge,dmtydpéwsiewwers and
manu ul%erg arg (H) Sz(nﬁ?/ a{egl?t&g EI)SL&&EJ s%gig agﬂ:lg foplgerﬁoq)y &e@ﬁés?@gc‘ Qncrease storage

ge capac %(: ., I nNncrease
per @Q wlag)e Apz@stagms@mmlzqém ep%)of sijicop ggx @gféméema??ﬁnléw Qffragpigry each

tranddior §4 dilal® 1 FERMinEAN afdribtch € MO wkr, H]choh bResdedtes are approachmg the1r
transi stors, each transistor as

oY T B AT DR BV D S gged M4 iplen
archAg@uFeOrtidn leady td igh crostfantruimmaalstopby@nmal Tis ivalatild seprcprgluctor memories
baseld g Q rngraapnhccser%?c!ndlgcto‘? &%}:r‘ieal ﬁiﬁs\( !:o%ﬁ eh uSPREE; ehe){trlg EIEMH[’Q&B g gasultmg
Wwih & ex arc tecture eads to hlg]N cost
heatala endzhigh elsqnqﬁoweryp@ursmt@n Bgedetiie rainteip storp infagpgtign | Neg-volatile
semREHThGR QLS 1Rhe IWBIHBIdI RS rRASE~1a8R 1y hA HE tdhsumption and large degree of
sem conductor material nust constantly be supplied
compleXi®- el ectric current with a resulting heating and
hi g¥Vioredvec isrtheGizp it gagio SrgicHapit dovived decreas@i@nd integrarin ntslaysps, sensitivity to
ahg%rtlegtrt&grar}cgs ch(ﬂ%g g&{;‘rg f%?!g ?aél\;rg%%{(édlgﬁngf‘eed\?felﬁﬁn E&‘E’L&t% 8%%{&&%@ small
nnn@;gmg@q:ﬁplp@sgp,t imply thptalpeg@mgl@g pigeccagpe Uéml f:é);(lpqtlyn ofwfkéqg\?éqults Itis
ec@ﬁ#t@&v@ﬂéﬁnéﬁf toleAREQ FMkiCarSRich GnFibahA 1ReMhICARinRIGTE 36 @fample, one
and integration increases, sensitivity to alignnent
quarges fhg PUFRERS 4N cr eases naklng fabrication markedly nore
di f $chltng |1Itorgalﬁos’omttitt0dbvmés riigaistesegthabpastrigfusiomiengthyu s dimensions are
2 lo&Ss £:8Lh. BEml 8 &flection,
sl BRI LB WAL UG T BT o 30, B S
to have ali gnnent tolerances whi ch are nmuch smal |l er
than the small m ninmum size, for exanple, one
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quarter the m nimum size. Scaling inorganic
solid-state devices raises issues wth dopant
walpdososisen | engt hs. As di nensi ons are reduced, PCTES2004/014797
dopant diffusion lengths in silicon are posing
difficulties in process design. In this
man}CeﬁdEUﬁﬁﬁ)ﬁithﬂ; amyle R ELIORIIBEat rhoblig 2ad © rdtadeini at Highdageratures. However, it
is no% c?é%ratgz}t 5 rTE accomm at‘;iorrlls(;I ca¥1 croﬁtgnldgdeméebm e1yef;$rﬂ%%&ie agglgiﬁg a voltage across a
sennamdmmutam (mﬂse re@nsebes drgettonreeretds 4 denletian pigiop ppund the junction. The width

of thé Mz‘bfem gﬁ%’n%epeﬁtg Bh ¥k 8&pird 1¥Q} $rAYGRACH@RBr. Af HEMpEARNTLEdnQpreads to
junction (in the reverse-bias direction) creates a

contg AP iEHFlPRIGRie P b el REPCPIREI B Bl ™ YEH of t he
depligkd dping ©@s®hd dﬁﬁlﬁﬂldzs the EEphrEI&)nﬂl@@hchgto pbeevet @mnaifthiblph. However, if
the Velgaﬁ% orlggg ggrtuolLd1stan da Plréf: q%rﬁlerfdte f%glclzugnrcla (I:rgali]ert% 1[{) t&g @géé et\fgltage change per unit
distagpe draiiey thdt the diawlﬂdeeﬁiﬂle flécoiy fieldp\large eﬁmelecqqp &l h@rsmg @}ﬁh Pl gharp gradient
may beNEBardagih eB(Q }rﬂw@f sf%}x%@anﬁ?ﬁg&letﬁﬁrt@tdnﬁlﬂl% E&ﬂ&ﬂtl&eﬂn& &ergy. Such an
pr event UnC - roqum

However, if the voltage ch g g?
electisa fs Kupiy F P@P‘ﬁ“r‘i‘@% apcmay bp gpEficiepth} quFfeqtic ¢ Ressiuehet prasulgiop leading to
irreverkiBIg H&pehditidn Bihﬁ%nnaonlila:fdg gevitel t age change per unit
dl &% gg gndlmt rgra 1011 Igs&}%ola‘il{;]nem ga rogghgggmgond%ﬁgwgiugé o}e%hallengmg In
part1gﬂ@,dat@raitlsom obé;evacﬁd@h@pcéto@gr is @ffigyit in Wgyuap@g e4\nother dlfflculty is

leakaye elal sGaRY IY3ét atﬂbtgé? Qirfﬁctllmpprtesgﬁecmymemfma&pcﬂ didrd Pithidd@Wbstrate; that
energy. Such an electron 1's known a hot electr

is freg GATigRBGAD BEVSE QTS PRPTHE PRRIEIARS ragdewtaah%ed‘ sipeed ghapsgy B‘H@H@ﬁf device
shrinking bld @b @ity indr@édifd Mg bk BmitefdI’f(&VIﬁ)l‘@mbinMncdﬁ@VﬁdaFmrmﬂmfe sach device
i G 1 PP O S iep e A A el b BT e
partigitally Kigiirgit. mepecidlly whidermdintainingrlow tagtser al i sol ati on of

devices fromeach other is difficult in some

situations. Another difficulty is |eakage current

scaling. Yet anot héPMMARY QHI"{W‘: INVENTEXEnt ed by the

di fifne ﬁi'll&ﬁng)f@ a ﬁﬁﬁﬁafye)f Ehe idntidnin bla@ tSpisde b unﬂdi’mfndlhgof some aspects
of thgﬁl&eent gﬁtr %?1{11;%21%%9 %ot 1onreg gg ?%gen? 1& key, Xca & ent E thQ)l?i or to delineate
the ssdpe pithd 1m‘gnta)nd1tsdse]q Purpgse is m;pr@qg Py cpm?ptsdé th|e pnﬁq:np@ttjmfl @qnphﬁed formasa

prelddlé‘ Brt&é}ﬁlir&de&ﬁéﬁ%s)énﬁf%}{ ththSpresEdﬂJdtlﬁﬁr nmore, such device

ST e -
w1thfiiarvtal Sateapdcificlly f cf)]!)p’étklohtacts&ﬁwaﬂiltalhésyre\ﬁhmbcli‘wm% abegl-pinnping layer. One
or mg%vﬁﬁ%égis}ung% ca1t1 }&}J M\QIAYI%\;%}%P 6nnoverlrllym(§ Ci:lectn% ayer % etqlg) asi Cgl\ém() ré (§f tl% copper
contagrsaied/gtba tinkis ng perfionsd the expg{se epser eﬁfcomvnréedltcmpem $Ugﬁle (flgh |C§232 or Cu,S),
which W ys a c§tal9s@ b thchtRNEedivd &)l}ln‘gﬁé}&wtfl ¥y WYk GerhicA1 G&or deposmon (CVD).

el ements of "the invention or to delineate the sco
The aeer BT A ocihal T By ety e mpEory erllgpeseatits ik ppnailve matra.
For Gﬂﬂl@ﬁ,&hécoﬂfer $ulf@e inmVepEYht: Gn’h Iiasl’:lwélla&lr Bi’p[bld)yfedi ®dorfubuniva@ 8nd#or transmit
infor%l,atlon W1 1 tﬂ)e nglolr ee ogre}l%rae mem ry % cription that is

sen e& q/ate I nventl on provides a

met Adpchatokly petiv ﬁca@tlampq w@ aa asp@ﬁt irferpraympipyopticieaspimeon diijtedipolymer

solutich nta? BMIO%CI snéhriha@thy koo b &SR BRLItd SiBdthedst 2 6QBRGbrtion of the via. In
contacts and/or bit lines are formed within a

it
accopapeg Mith FRhes aﬁneﬁgf fhepresent IO P SHOROARROBITERYRG dPPligghnd utilized to
facilliieolyaRr frontimdt leddt ﬂfa)tt@wﬁfrtlmyuon@e di.el ectric layer to
|eIX NS oﬁow1% r%rma{lonmg [hech)(nhtr 1nea lcg:vs% ogt[;ocx:l %g tge \?2(1: Ita iopcfg:%é})ge rtngéd}al may be
depasitadppear thes memprd iruciaredn orde@tpzftszheopmmprtwwwt@wlanﬁyceﬁ@tld/ Qismwaﬂted
a catalyst to facilitate sel ective polynmer growh by
way of chem cal vapor deposition (CVD). The copper
sulfide can also facilitate i%h the operation of the
menory cell device since it is a conductive material.
For exanple, the copper sulfide nmay operate as a
passi ve | ayer enployed to communi cate and/or transmt
|nforrrat| on W|th| n and/or betvveen one or nore nenory

Al + 4=

o o,
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accordance wi th another aspect of the present

i nvention, a solution of nononers may be applied and
waieiosiorsoz to facilitate polymer growh in at |RBEBUSR04/014797

bottom portion of the via. Follow ng formation of the

polymer in a |lower portion of the via, a top el ectrode
pornfmtoeuh& @b el%ydebﬁteﬁﬁmﬂsﬁetreﬂ)vmwlpoltsh&g JUEHD lbya ghehiddl tmgeh@nicahpolish
(CMPJI:%?cess 'glhe\rl%}rt] eth hv?a 1rcl?ugﬁssaq 9{) rt?orntcenéﬁ;llsiﬁé ;% Yh%%}ag%lﬁ grfu?bper portion
Commamgbeppleqm@@wt@yl pol i shing such as by a chem cal

e GiR B &bt tRQPrdssRin{dMRre1RESAS £RGthod bRRFRRAS Jp%fymert IHS%OW d@vice. The

i ncludes a | ower portion cog'?rly ? a pol g er|hal
methad, @gvolyes pgpERe *’p%’i“i“?rkﬁ‘h"t% SHPFASTPHRE %4 Ebpreare “tOP%IBlég e reon,
forminig ta€l Edstavine cophee c@&ﬂeﬁ:ﬂhe @étalicbreaipiigdgen forminy @ st ome die@cizit ger over the
coppterocoija]tacr[%ctwn 9 % rataeeagt 06 ; \ge]\l/ in g'xe ﬁgggtlu}s/ E to rfgg EaY 18,%?&8/ ]togtg)tn roga— tH@copper contact;
forming ¢ pelgmes mafedisd fta lorseparicnaf the Giiteed fmrrwg 2| tepyelertrqdp e@termhlayer in an upper
pomglpgf@ﬂeh,gl at | east one copper cont act in the

nmet al -contai ning |ayer; formng %t one

di ATBBEr AR PEsBY BPf LSRR Pt RORes ey i ey dviceins
via. h‘ﬁtﬁﬁéthoﬂ Meolvds @rolvidmg h enttosduaatstbistatd iyiag atlladst enepsaoxide layer thereon;
fornnné latsleast om?‘r% taté:hp%gr b lme angla gc&)geg %gd 1% %Qk@tglt d]gudg Eag Vi r% at le dast one dielectric
layelfqyprnhen:gppar coupret; écpr@(pg pidedet opgtiaip ﬁha |dleleg{y@]|ayer ) em@sqﬁgb@sf a portion of the at
leastRRE ctobp%lnb@lfne Ernﬁ:obﬁelapad ARG oS8R &hlerif fn 4168 PorESHN Ihe via; formmg a top

invention relates to a nethod of fabric

elecRdfrfiGIiaYT Ban FRePOUPRO! e e { it P AVOH e et i fgeectode

laye@ Sem conduct or substrate having at |east one
ggb(%lt ano er asqect oy tﬁcg%%sgn t;n%eonl’am relgte r% 0 gyst%%; ol” t%%%gtmg 0 golﬁrapr glemory device
ina wagnerpnsmgommlqd@f abncht@aspolm mdlln@b’ dovice ing Vica by sygereinclidga means for

providig iR B Cdubstrht® haVIng 8 184kt ohSAS1-cSHMhingi 1B ed therdob: % means for forming at
dielectric lLayer to expose at |east_ a portion

leastgpe qopRgB toni3ftdn BOPPRUTOHT S Pie® BHE® 'LOHYE hEH! O &SWWQW over the
coppl@n(ﬂoy‘th‘ﬁ&ra niteds €t if@ining &t last lofiave in pe Hitle@ti layfer t lposeiaglpast a portion of the
copper co?t.lact % me]@ns? T foerr\r/n%gg Ir)o %m(fr gﬁ%rr%[ 1|r111 g ovJex%)ﬁ%n Fﬂlﬁeg\nao %t/'rfezi?iqﬁeans for forming a
top dleefacslt: mptigel tapsp inesh spper wodion pitYeeia.  Yet anot her aspect of

t he[‘ogﬁeed?c%ﬁﬁ)hshlﬂéh@&ttﬁc(?&egoﬁl% aﬁd@eﬁat&pen@s ﬁb’ﬁt/e%mlﬁt)mprlses the features
fabricatin

dev

et g e R PR P PG5 JOr P ffigipn nd e smered
dra\xd@k/:temertlh i d&aiVdeAain ili@ratsy Sdpers abdii@ipleolesatians e Bmvdnoen. These are
ll’ldl(P {we how% 1(_3] ofgbcl)l?] efg] \IN g nedvl?a{qu(s) rév?ﬁkl'h i rl(%lgt%%npc?p\{és Iggth@i%weln@o%%ay be employed.
Othef d}jqﬁsrpgvgtagqs angoved fegtur@@crf e invenipn w@tbeqome triparent from the following detailed
descHRA b e ReAtoR wh&h cbRWERd inRodjRAdE witkthe li@kiEng at | east

one dielectric |layer over the copper contact; a neans

for formng at |east one via in the diel ectric | ayer

t 0 expose at | easBRIEFPESCRIATION OFRAWINGS contact; a

OI‘ t%ure i lﬁl%s]:r{t) rsrzpcrrc])gs s‘rélctigl%l(ljyicgw c#grg%%glpligr? lp?lglﬁergn %ﬁ%&’rﬁﬁ{vgg formed in
accoe!a@ewﬂbd@SWOémP HFSChtalyfefrﬁmil n an upper portion of the

vi "’Flgu;lecﬁ 1flﬁ§at@%9@§5&l&dt1§ﬂnﬁm of@fscrbRBic irRm6Y AdGreAEh has been partially
rel ated ends, the invention COITPrI ses the features

fabrifplsddn 3pagrdanse iap PP i PlrEd BY'PBar ti cul arly poi nt ed

OUtFigure Xi@tradsaicross-sechibml fiok d)f(a\M:hBlgatxd @By Situciore vaied hisleen partially
exe ail certain

fabmite?l 18 %cgor?ﬁn%emg}gg'zeg?ecs(’féhﬁg i lf“eegntg)%t ations of the
i nventi on. These are indicative, however, of but a few
of the various ways in which the principles of the
i nvention may be enployed. O her objects, advantages
and novel features of the invention will becone
apparent fromthe followi ng detail ed description of
the invention when considered in conjunction with the
drawi ngs. BRI EF DESCRI PTI ON OF DRAW NGS Figure 1
| I I ust rat es a cross- secti onal VI ew of an exenpl ary

Y S
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Figure 2 illustrates a cross-sectional view of a
schemati ¢ nenory structure which has been partially
w0 alwsioomped i n accordance with an aspect of theCPUS®EH014797
invention. Figure 3 illustrates a cross-sectional view
of a schematic nmenory structure which has been
parriguzl4l 1lyusﬁraﬁ9 ) bl@ats&ﬁoﬂamlﬁﬂﬁ akdhandgie mamdri stabtu@ Syl has ©en partially

fabr1cate§1 11Paccorc? ce w1tg\r'{near;%) Iepoq gur B vdndoh| UStrates a

1 sent 11?1vent10{1
S-SecCll oha W O a SC Ic nmenory structure

vvh |Fagmelﬁa1§1sttﬁeee A croserstdtional vievf ofla s¢heratie chetnery sfeetae dhAisk bas Riep partially

fabrlmd%sag&ﬁﬁan& with Ql?aspé‘cﬁo?%@ rebelM@RAoRN. Figure 5
lustrates a cross-sectional view of a sche

tic .

e Y S EREE 8 FrEsSaF B YESo1B SRR PEPAY PP ck B Bign parial
fabritdied HCA U ChadRGEth Wh AsPecedT tha$ﬁ&ﬁﬁi1n\@ﬁtloh he present invention.

Fi %ueg:%rga 7(?1111lstraltel’sl atrcr;‘c/)sastssecr 1&%% \{Cie?vxg O elﬁ}dﬁ gngm%) ééthlgtgfg%wgﬁs )lieen partially
fabrlta@ddnn @@lr@dcewnth alaz@mcuéﬁ@eremttlhve@twn aspect of the present

' n\f@g[ﬂ]:é SQﬁhstreF ds QW08 -sdetiblal HWSH srat@Smaic %19&2 3taBEle WRRRhas BEeB Bartially

of a schematic nmenory structure which has been
fabrigpigdein agpqrdangetiip PR 23pStPr it PR 0P G EiBe with an aspect of

t haFidafe@SmRiratds A\¢@Eskddibnal ¥iévgdffa@ch8matic ndiméry sttueBreavhich has been partially
fabrlv\%e %r?]z;ca S a%%aowr}t% an asPeth)f (a'\e pre?entﬁrrwerg{g %1 Ieg Irrﬁ m;(r: Z o ? ::j ;ﬁ g te u \rMe th

an Famipd @ tllugfates herow@s;@ﬁltwqwmﬁewbwmc méppqyytractge which has been
subs{ahtlaﬂffaﬁrﬁgtgcﬁn @cc%%@wﬁﬁgaépgdﬁ & ther &%t RlenorsChemat i c

menory structure which been parti| al@lg%lﬁf abri cat ed

| Faguec dlapiEss Q\P?Vhd%ﬁﬁma“g ﬁléwm}a?ry Plﬁ%odmf § 2 RXPEHpSTy device ina
via ifrhcgéti@celddthiah hsp&et sfake@sesat iavensm- secti onal view of a
schemati c nenory structure whi ch has been

substantially fabricated in accordance with an aspect
of the present inveRSEOSUREQRFNVENTIONystrates a fl ow

di agg ﬁ@geﬁ)ﬁfmv@ﬁhoﬁ HeR s¥md Rl Hx&qod@ for f‘n@r[umctﬁgng@ p@@lnyrrﬁﬁfnory device
menory device in a via in accordance wi.th an gect

withinferia freseHihin 4 e ting Hyer Df S CIeBRtRIE e P RRENTRRN THE o coppes
pad, B{;ﬁﬁfeﬁft lehsty/@iiton @fthd Gop Rl (£@Strdy B @ike atdthr pa) inogisr tb oumvert it to a
atal?rtbc mate dlclt Lf’{uﬁ agleast app%rtxrrlr?tgl%e catqotrc){nage?lyl c%tﬁoe\ﬁdarhﬂhg dHéd%fithia an upper

ds inc
portﬁ)mfnhmgppar h;tdppeﬂ/omaﬂ (4.4-ndi acaﬁdﬂ;‘ @releetméﬁe Furfhgranoreest fpgss p pjtion of the

catal &a@e@ﬁltcoxﬁacgg pbiktiOofQholl e ne AR 8dvick ﬁmﬂthatﬁll’e@&hl&tﬁ@namﬁl forms a lower
i ne and d) in order to copyv

AR e ) T caﬁalyv%gat%%f%q*W?Segcess%etween 8
leastBBd @dctrtle amBthe ﬂwnﬁﬁﬁ&ﬂoal denembedded wi t hi n an upper

ggfl\zlgée)orn\]/ ro{‘ne calt!l? tlce ge]tg fa[ coasn;utes &gaesilﬁ:r}%?% .emcfJ c%gl?éﬁgs ag least one material that
facilpas tcordpetigity. ﬂqe exampla pfyptalgghqutegg]ug;gop@bwtf@g t Gtheg m,g@]iiqlq a@qﬂ{or compounds

may Qfso - e&gioyﬂggpemﬂqul\ﬁbﬁﬁloﬁ Wy pk Bﬁsﬁru&ﬁ@de@l&ﬁ ak¥trps include copper

material "forns a | ower portion of the ﬂ;ﬁ{o nF(}{fb
oxidg anfisper-coppr-sul e compiensih ot e’iaﬂ%lescﬁé’f*ahum 1ot ik iopifp ggfce of brevity.

f aqaechuteaheﬁsa facee &Shebﬁérmg imsifldting @S txposaeat the ¢ partwief tnphssive region,
the pﬁaivg pelg %{ ca(r:l(ﬁ))% léS &Tl{% T c111?a (o é)n}émgr §To\7ve rasglgref%%nagﬁgn aggetﬁsg rh?é Esogv%r portion of the
via. [Eaasples of reogarnabli a¢1ym¢whmﬂl aey bd armnelsd/@rcfﬁdl&t%nﬂ vnplgyed @’ﬁl@ present
mveﬁ%ﬁ Eﬂéiu&’e ;nypl%%l %eYyie'né: p&?ﬁé@fyieﬁg pdl}sdﬁlﬁﬁ’y@ %etyﬁh@ f)dlﬂﬁl-lmeqﬂi'ﬁﬁlophene

mat eri al's "and/ or ‘conpounds. nay al

polygipe e RREPhBFIY HEEBH i AR P&H&OYPIVB%S ﬁy Ig%/ tigeen gy gy ferrocenes,
polyﬁl&ﬁ‘aﬂdcﬁdmesﬁ)bwmmeﬁs ipblgdyticles, fnd PRleAp-Ehéiytb@e @fytkne, and/or combinations thereof,

C r-sul fide conplex. Still other exanples
a“dférmonf’mebsﬁg%r?e not list for the sake of brevity.

Because the via fornmed in the overlying insulating

| ayer exposes at | east a portion of the passive

regi on, the passive region can be used to facilitate
pol ymer growth and/or formation in at |east the |ower
portion of the via. Exanples of programrabl e polyners
whi ch nmay be grown and/or formed and enpl oyed in the
present
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i nvention include pol yphenol acetyl ene,

pol y-acetyl ene, poly-di phenyl acetyl ene, polyaniline,
w@eiogphhisephene, pol ypor phyrins, porphyrinic  PCT/US2004/014797

macrocycl es, thiol derivatized pol yporphyrins,

pol y- net al | ocenes, pol yferrocenes,

po Imgﬁtﬂg@d“@ce}ﬁa@i fﬁﬁiﬁtlonpﬁ){hy vih Ay lﬁl'ﬁ@ﬁmat&iﬂeibﬁz)ﬁﬁd\@d ie supstanglly filled with

l.ene vin
poly?nﬁ é‘%‘ egﬁ &lg aérpngrﬁs H%’ﬁ%)ro% 101t1 ?‘If etl}e é/bafcartpe(%?qu)w1ﬁ1 a toop V&lﬁ%trode gfltenal such as
any fuiggbiegbidoetive materhb For examplss the e)ptemtmﬂwattedl rbée'fbe py ophef tungggen, titanium,
tantalhr?h §tgrgl§$ ﬁ{l]itdé @Jn!)ﬁfhofué cla¥b%1q ai‘Mn;nGmHﬂilW oxm@tp@aﬁlhlﬂﬁ zmTT lﬂ@lael iron,

remal nln or Uég{f) ortlon of he via can be f
manggngs nagrtewn R S R e AT Y Pehpien thereof.
Exerﬁﬂdﬂﬁzﬂ6§5| cﬂlﬁ‘beffﬁtﬁta[ob/@J Kovir®! In&X aMiqabl®, Intdna®t s, 8laidkéssee Amagnesium-
Sﬂ%n%ﬁ ‘ﬁ ; e,any one of tungsten, titanium

T akv-ar ﬁWmF ?gﬁ Uk nitride, anorphous carbon,

al Uliiereaditen, ani atrghiinpm-dontainiox weté hneplllaabfr founeed oyer the yia i substahtially complete
fabnlcaruglpof tmgl@f}%giﬁdew@ %§§6rhl me ?Ibgat 1é§!ﬂ 58{9 I’Tg %mpg&h @% materials such as

suicid oys her eof or an I nati on
aluan@ra@%ﬁr othBéé‘frﬁapcg% Gyap%vr%%thf‘cd&ﬁf% &p %| | oy(r),

KOVIRE fdlymer Jn&)ic&i devivbng ve Ib)ograinjﬁé‘cﬂj’yabp(lilﬂg a VOIt8 Scross the electrode material to
estabilflﬁglgédgr?:? 8/1 hm t%ﬁ.%oel%meg r]%mory eélﬁé. o EI }Ir]npﬁc&jiﬁ:%/e é%gnetsegms\é%%] cggr?nore bits of
inforfiatire thbiy rebired i YRy dehice Fopexaruples ss terine e & ynore bits of
1nf01‘ﬁ19£[}ﬁ| tﬁé \%ltgg@ kea[nl bg ?Jxﬂo% aﬁ’dc thd 1hfo‘1 nﬁﬁmgﬂanﬁg o}ed q'ﬁMh e olﬁﬁé’? memory device.

[l ne may be at | east artla % OSE F
In aﬁéatwéftheaaoyn@uwowemﬂ%wafrf?%?ﬁ iShesh Ve (2 i i gred informaton.

de ﬂ%ﬂéﬂl&l mﬂiﬂmzttlbﬁst&&&lvlﬂlﬂﬁ pRR b nﬁbaabiy(ﬂﬁlmce-ﬁhﬁrr&fﬁ tayinve Epphed and

BTSSRI o5 A TR B BEP 1 kB i,
retrigvied informatibrefrquod yemery qmwwat@ éoving er, moTeits pfiplotifiere The polymer memory
devileRR] BSERD §tat95n £ cRbuctifl«6n> ma{e%r @Jon-lc&fd%l@toff@{ﬂat(t hAabddltdn to these two
retained wthin the nenory device. For exanple, after
statel, PRIy g oBPTE deyicerrs PHCEm ISR B TS PHENS Femygpeional memory
devi€ed MBE sgeEARME the PBIPndr ARmbrH ﬁ@[cﬂwnlemﬂlof &Pmlgl’dngr&ts ofr oeﬁﬂuctmty to identify
addlgoalfﬂ};h,g? 1{;}&1 ancél ng yolgn?errr%rolécgy geovice ?aél aﬁhqnt aqow 1mé)Fc{z]1hce StAE including a very
highiyobridaggiee dtate (HEI. venalbw inipedanestsppiek d highly mnmuve@hte (g, low impedance state), a
conoﬁ&%vé étzﬁé’ (% g' lescﬁﬁnmé@e’l %e@ﬁl& ﬁg) Wdtal%l{]coﬁdlﬁmeXHE r(e m%&h impedance).

evice, a current can be applied and follow n
Thus, prléiele pits ©f igfogragien Gam be qtpéedﬁ%wrgiﬁ Paléwre@meraﬁelb% gn%arﬂﬂrf‘etats of
inforlafitinl-ay: stafe@prﬁﬁﬁw A enfonfa@dnnBitite ﬁ)rovfdﬁg B bi@\6 thformation, etc.).

I nf %E tclggorl]l metho S drrlcll%laqefggnﬁl g %@%&{ sexgu%on%uc?or as aolaygn & or w1th1n aviaina
layemch sdhaq@ndwhmgdﬁ@grapla tecloviesse fome thfb miymes tnatl@y dﬁwca The fabrication
metﬂ&@&a&ﬁé@%ﬂﬁ%léd\f@fornpénfe or Iﬁ&r@ﬁo@yme} Iﬂenﬁ)g}ddetllhﬁ @erfaﬁ’y &%&%xx&%&uy

Xner menory devi ces are capabl e of

nmai ﬁ‘ﬂ)rﬁ’ﬁtfﬂn ﬁbt ?ﬂﬂly[rqebqngno&f degicejp acsordyrg \ylglrt}v, pfeéent invention will now be

descﬁ&awmegpaaad Flg@émny belewi ces. More specifically, the

%&j‘ﬁ%l 1@E ei}es a 6ne}nar§nef‘q1 s%rgcrt]uar_% tw:ﬁ%lhl\é/%{)é/e ?ogme%elg s%antizﬁfpart in accordance
w1th|am shana¢he ptebmat ipehyjare Ehermweld@wtme ingialty Qemthbs 3 Su‘zﬁtriltewer 105, one

or mbmqwgﬁctﬁgc@z{tﬁn fteGlllsLi% ngeravhf\éﬁ3 EleEf sg)tﬂlu}fplzﬁl%ﬁ qjééf&lé H€formed 115. The
ow | npedance st at e)

STI E,Cé‘ﬁ’éﬂ}éé Wgwﬂl%&%%(aém@de mafegih Pr3EEH cAéha%*t“h‘f‘%§ﬂ regions 110 are areas
whidh @G Y& ivBanfetl alttEN’( £d gI to fArmicicloperition & thd diﬂﬁﬁdf&ﬂlc grusthrati @)

?%Te a glgrglcgr ge?ln Pilll'égllre 1\68 Ialtso coingrls% c{ng or’ oreIGt l%fgstcn n%l%%s é?ho vsc/:hlch auBa éformed within
an ugqﬂ@yeedjelpqtncaaysn 135l & Pb@b}yfmmqglon'éfﬁ(my be fokrhed (tadeglying @e grmore of the

nore bits of information - 4 states providing 2 bits

of information, 8 states providing 3 bits of

information, etc.). The fabrikation nmethods include

formng a polyneric sem conductor as a | ayer and/or

within a via in a layer and subsequently utili zing

l'i thography techniques to formthe pol ymer nmenory

deV|ce The fabrlcatlon nethods can be enployed to
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wi th an aspect of the present invention. The nenory

cell structure initially conprises a substrate |ayer
wae®s/oose2 or nore shallow trench isol ation regP@NESDHAD014797

under whi ch channel stop inplanted regions are forned

115. The STI regions 110 may be filled with an oxide
tungdiRtpRigd B in dr@F todacaimp the opAieon otthd ménkvey GIT btructegi10h SThe inrlayer dielectric
(ILD?fa er ?{Se n‘? N C(\),I\Ilhai)l‘lgep aéxh QY'ESDILP ?s%[lhﬁ&lm eﬁgtdgsﬁeél\!}y anc{“: Bgetplginé\[hé 8D layer 135
may erstqwémlﬂo t’pébwed re @réitmntaém&d?@a}’m 1§6 QRIS RPIPTS BPPH e é?ntaCtS are formed

throdJR € fils RS bER IQJeIU]g@ ark3EE WD 158 180, exsfsywiBito id\deﬁ dddkc@A contact 150 can
Interl ayer dielectric |la

be foymed. anyr qsgtaqtsoeflﬂ)éxa ons QHEPF éj P]lbl:ll-ng g%llogpfdgb%ﬁm are formgcl dcl)rectly over the
one ctrlmteuﬁgatrmngplaog& atkaabmdatemr der to facilitate the
peratjon of t 4
I n t%? tiéeycg?pe{jconﬁags %\i 1%3 onf (2 %}écrl&ﬁ: ]l_%/%rel I’?% gggpggr;%g I,ansd ectcgercll )}n order to
creatg gietoa fbre via nsqutnatthwgn nTétt« wip preningfis giestesidn prger 4o qyBesp at least a portion of

coppgl %«]: é&b&gd dopfer is kdAviaY & clt@l?tlc%)tér15136ﬁjuﬁba&w bray B balé‘(ﬁ the v1a opening
irst netal oxide |

a mor
i atﬁﬁ@rto Eadt%te@elm%t oyt Bos ey ytnﬁfvrﬂ&?a’@tt By W6 portion
of thegik Speni@X | Thes, tha y@dlytit Alaterddh Opetakve assitpaypive Byee pr rdgidh. to Asilitate access between
er .connect | act 150 can be forned.
at leg%lmecg 8‘?&%@?‘6 polyiRe m%néor}é%%megtﬁ%r)m re Cu bit line and/o
padie UHsr patiioe pf t@rvea obeningertludés e daptelegirody GiE) eomduciysanagsyial 175. The T

concﬂ&fv@m&t& ﬁgﬁﬁy%emﬂksyg'% ndrber &fnﬁteﬁils%aclfa@hﬁtﬁs@cﬂtt@ﬂlunﬂt&@mﬁ H@ide, tantalum,
per contacts 1 | east

amowphfsﬂéfarbfe@nt/%r aa%ﬁ@étntt@as t‘ét’ﬁ"d’?e‘t’%el‘té&‘mia‘ﬁ Yﬂ“&t—’sﬂs tP 168 t’eé%ﬁe&a bottom or
loweD Bl€cirOde (E0ped contadt 16Pand Ngseltchadea  infoFingiow ta be pettrnvgadi @d/or erased
from tﬁe o rengr My oro J e%lénttlg) %o?c%%eg tftaotu ﬂo% ts1n g&igrﬁér %m&? element 170 is
FP e YéxXpose copper |s co e alytic
deplmtt ) b¢n&| cmlsefé'ﬂtqslsn Fiped biyshopldge ufthrétOQﬁa}saémb‘flplt Préymgr gemory elements may

bebﬁmﬁﬂfler}&nl?epgesérﬁ)edjﬂetelld zed to facilitate pol yner gr OWt h
to thus forma nory el emen

| o 8 PHT eah B0 grLE BLNE NG TR charestt 4y e  ocion of
the taiia&@trb@hm@e hidéaerS pasiorfof fiasiicutac lagy 810. Dhe traegt 10¢1al fager 180 may be
comPcPslecf ofa tﬁt‘ lum ?n%t%rel % Sfork?:%%m e ?)th%xt e?@l?_% cﬁ)&%o@a t, c%o[ngﬁjrﬁ m@l{éfj palladium,

ol ymer e upper portion of
t1tantuh1etamalan gb@n pqtrgle |sﬂ‘1€¢numc§e tgartugpmt@ﬁee tngstsy éltl‘(d‘tr E)ld/OI‘ combinations thereof
may%@@%fliey f tff@:‘bﬁﬁdsﬁbn ok fre bartr H@netﬁﬁaﬁe@fmu Chd BiRicrmdte [alyé:1|180 serves to

nmpri se an%( nber of ,ﬁrl a such as tupg} ﬁd formed
AR T A R A e D
a toCtad 1Ry madl Gﬂy&ﬂ @ ﬂk}/terﬁmé)mnﬁials eagbe emplogadfior byth @@ barier metal layer and the
vord e o B R SRS R Rh PO oo
17 SAlthpygh op et ifeotres ainddmensipted in éhe memery gl shvrr o006 sheudbe appreciated

that Etﬁé? @a@uﬁ? m@}oﬂe)f&"ﬁtﬁd 4B PR ¥eMte £in @I¥RIRInord L8 strddRi €10 @4 sudhOd@Bmplated to
a sin menory el enent 170 is depicted

fall ‘éi’éhlrbté? %ﬁ@?eegﬁq@tr?%t@ﬁmf"h Figure 1, it should be
undepshend! thbatmddedl istlcareg0d ander polpnm mgmely devizn irsparigylar, are
he .buj cribed herein. Finally, a
descBEed in su{)sttan lge}rhrzlow 1%%@13%212 d a word line 185

reslp @tgtnle @@cvnplaay @sqmlee@@tmf agwppry aqll shriesaise 208 afs@pRigtespoiggident with a
dlagt'aiﬂleZOE reh@fe b hOHsh of 4 Prosdiodtbrmlif23sch bie Q@rﬁénts@&o@lfngftm aspect of the

dielectric l'ayer 160. The barrjer pe

PresEfémWﬂﬁb%rd“W“aatﬂ%ﬁf’% SB‘ﬁWﬁtfﬁ 13%{1“10“ %Sg‘b 28%%‘1%‘“&{3 é pubstrate
layeﬂﬂt) Qlich ad 1§ eRhiGHat BGst Gzld@hdh (at 208) tereid N3ingrai sgikable magkad ¢reeh adegired trench
patt?rn tl%ﬂo S'[tl?&)tta le a{@% U néhgr%}lglﬁto In%p?a%u%ﬁzfy b iﬁé dff&r%ﬁ (a't]blt25 ﬁxﬂﬁgh the trench(es)

conblnatlons thereof nmay also be utilized in the

conposition of the barrier netal |ayer 180. The

barrier nmetal |ayer 180 serves to mitigate diffusion

from conductive layers to other |ayers. The word line

may conprise alumnumand is fornmed a top the barrier

netal |ayer 180. Alternative naterials may be enpl oyed

for both the barrier netal |ayer and the word line as

deS|red or approprlate for the partlcular structure

- . o r .
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Fabrication of the nmenory cell structure 100 and the

pol ynmer menory device in particular, are described in
wGeusovasv: al part below in Figures 2-11. |In FiRCr/EsSRN4/014797

exenpl ary base elenents of a nenory cell structure 200

are depicted coincident wth a diagram 202
in ordef Prf@SeAinh¢) Go@refiods i iR the bired(s) rnbeiedy stnddundingy thd togors pgtion of the
STKQ@&@ el enents according to an aspect of the present

nvention. For instance, at |east one shallow trench

i s@hasTIon206 STy erpSilledkyithiye ofidsrmageetali (¥ 215) hisehy ihgtSEL() 3Yesre thereatter

pohsgellen@a{ﬂ‘} Qxc@s§ A rﬁ?eﬁﬁlh%xp@éd th BAZ Bx@é'}ﬁatetnﬁlaﬂﬁaﬁ theMTT 2@i8]s 205.
therein using a suitable mask to desi r.ed

AUCIERGHE Y TBHEIIBE e SO BRF RGPS IrIogs TR aE e e huplgpaton
proc&$ @22t afloys e vde ppedrizotonmekk (i@t shddd jn drdvr ©Ugilitdtdfermation of the
dau(ﬁgﬂch(es)ln order to form channel stop regions 215 in

f ea(s) i mredi ately surroundi ng the bottom portion

of Anhiepl&TH{(NE)220Dmd NTEE) Smitlfes pe gformag (pt 3281ip otder t9 frpateg appearance of

two 1‘99&5&3@& n%%%hg@adfﬁegngﬂhé @i‘ I r&gﬁ)‘hs Ad8ronvhias, %@Mteﬂi}@r &ldchs XILﬁQl@yer 235

are thereafter ol.i shed an exc SS, oxi d terfa
may pdepgsidgied?) OB e dlacasks te afr%rr”és PR Ao O st contac
mask; agloﬂiﬂsre 205240\ ah B¢ Arékd M@bily (a0238). MAt adm Pl implant t4mebe sufofraﬁd@nough at
least 0116 of gt rg ietgha?t)lru% 2%{} {S)g(gréntsi!ﬁ ?’ e%%gggg E f‘il_;,lﬂ Ecﬁfowﬂg){he g%%?asrg)c filled with
tungq@ernmrmlzfaxt sxespplayendieny resss tsrrgemraresmﬁ R i Pogs 9 P fagoved sing

sultaglggcﬁﬁﬁlﬁg%cgsfs sdch'& (488 f:8dssfgadayres. An inplant of N+
and N (225) can then be B £¥orned

228). 1n
br dukregdenetita s gRssaprheh Aned » Wbr%gré e 35 gl gt 00
comdﬁ&htﬁmha|d&g1a1dj3mep’néseﬁt1h§a iitlon bEgprans edifl@yed fakdoslanca gjth arpspect of the

prese(1p 1Pve2{5.c§y %ﬁe rr(;elm%l e ?turg ngD sh!n?rg %Ejpl%?h% q(]%'%(la?e? 3(%6\1@1%% Ih s%gen

I ons over
depopied (a@@]SbWCQﬂ@ at WF sn}glrtal lrpqg]zhs)[f the Bernay: ¢ell gigustare 3§peA Hist rﬂqgag gxide layer

310 &L‘r ng§be2f6191e&: amsiBroveliched i deneish ﬁl@tsm&glg hepoﬁﬁon%lgmqua P+
| ant can be perforned %hrou ﬁ | east gpe of

et Eﬁ‘é‘ﬁ"“ﬁl’ WGS™ DAL PHT FHRFT £ e frora}zfrl GFPugHt
oxid&iayek ®M1 aﬁcgthe tdespplding am@AQing ponticp ef the dtdpegyendos.hintpartigbt, dire metal oxide

layerrgq{) 5.e (gﬁled &tfj% foer)éalgpleelg fgr@ﬁ)é@‘ sm%fé%?éu%ledg}d&g&g grrdcegg iff §r@£}tto form one

ast ipori%n the metal

e renov
or mgrg pctpatxlbé lipps B?@hd/rrgmmr@@eﬁscgpr@uwﬁs B8 GneCwmorg phiaesists cgbe employed to

propgrﬁr“a)ld suﬁicgkﬁy@or% tﬁ’eecﬂpdaﬁﬁnf 1REL80 ghdlf &)?ﬁe'r 586 5100 MBdugly ho® Wo@h in Figure 3,
arti al fabri cat ed struc

re 300
s GRS P F ST PP B R M SR eppriormal o e
sidevadlls Endfor EB&IE Por@sHf My edilled (b tietpad)@pddg@). Shbsequeralg piedtit liogs and/or pads
are ftllec? W]%‘ c\iﬁp%p z}ndjlorn aV C%Pgelr-golﬁtam-[rh %at?rzal;ge)%y ggg Wﬁﬁ;&r cglﬁlgqu oevg&r:])lgl a polishing
pﬂm@emwgkﬂedw@aﬁm@@ﬂyﬂxphémwwﬁﬁg at least a partial length

of i PELEBNREN¥mER lilusbisd T h Hz[r@all?’ Q)Qned'%eﬁbfy%&ll Jwelvat 40%bid@dent with a

| ayer 310 can then be forne Yer t he %: 0B, ; 4
o re@reﬂsnt{rgrH@ﬂ%?&agfaref%rfrff@hé%\%%@ BT ERER T lggicted i accordance
with E@hsb@\rwfrﬂg pre&fEin@htidiD Dce CBRMAPEr bitdinds@ats S2Bib e tren/fatyigated, one or more
dlelelctrlc ayer%if)g En%ﬁ%t}?rﬁlgd agéfb?) etléearl%oﬁe Iag Ahg\ﬂl 19%1551%:'@' %%t&%%?l?%%g%%g%erials
lnchldh@ﬂ@t wipidd, S, FIH8S, orgnnlmrtrriabwﬁrr any W@bw@toarher@&fr Yeing a suitable

etch1|ng?‘ﬁ{r@£ess?awad a%prgﬁrﬁ!a %Qrteﬁn hgtlaﬁllst aiﬁrﬂlﬁd 8ot Un€or Iﬁ'bYe via opexgngs may be
si ngl e or SC n oraer
ot S st S SRR ORRE, BSOS n 0101

nmo rf@gu@ﬂ@pﬂﬁese rxeectssuBROmen{oneced strunie éoq)dnmtmnemtlsd dagearfObef a portion

repreb ggll?m% glok g%%r&gsg fJn%iO}%E]% féo#‘“éaté c#ggrgxydé{ rn.?_ﬁ'r d@lﬁhﬁ %:?&Sﬂger with an aspect

of the nrerénrgmre@tlos Thetmempiy lqubrstrur@mav@ ﬁ@mnma@aatﬂqqapnqu@pméei formed in the
bit Iines and/or copper pads may include a barrier
| ayer conformal to the sidewalls and/or bottom portion
of the unfilled (bit |ine/pad) opening(s).
Subsequently, the bit lines and/or pads are filled
wi th copper and/or a copper-containing naterial 322.
Excess copper can be renoved by a polishing process in
order to yield a substantlally planar surface In

o I T
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di agram 402 representing a portion of a process for
meki ng the nmenory cell structure is depicted in
waemsndesre Wit h an aspect of the present inveP€T/U82004/014797
Once the copper bit Iines/pads 320 have been
fabricated, one or nore dielectric |layers 405 may be
dieletta¢ 1apel4q5atich4HA By lehdn epidmer a @ppes biokiua/padB2Fisgrposedgherethrough. The copper
ita e |- t
poo PR e oGl FREEE bl h OIS RISt bR oy one v
opentnp @nlé@tfatedusahn@d ls@ ugderstan hat r@rq:than@ge vt @e@%maaﬁe crggied in the manner
desciAAPLIRRL 1 at e patter ned phot oresi st applied thereon, one

or nore via eni ngs be forned. sel ecti
o AR FORPgE PR Er R0 Fey e gk o acsas
catalyshiitisaradq@cht Bbricdtiba probdsgtl s&h 5s tb pomes entvh ofa pobyset hénmgy element thereon.
no cel |
o BRI G5, freoar&t%ra%gée%arﬁgﬁ B 10 o R e
elect@dpmr«;r@bhnﬂ ep<fhatﬁr mepqrieelemep T ehaReeyABPrytion ét/qh%@era% memory cell
strucﬁt?ec P HRANAR aWrdcDic@ihatR SR aEderih mﬁ)hﬁ uhkRS RRAditioA eI doPpr sulfide which
he nenpry cell structure enonstr at es at | east

may 6°r'1 & syifagle ﬁ‘ﬁ*e)rf SRS IR ﬁp‘t HREPEPELPFTe | ayer 405

S u crinFlglhats aipﬁrtuill@ &&hca&d pemndry el sodctuge 600 [3pilbistrayidtin 4ceandahgeandth an aspect
of the %resent 1nver%§18 C%l V\(/:é K ?t%ﬂ LY &]‘1\ g(%i'}%é 8189$ar poR@g ofaaszocE@prhed to the
mempmy v} s;ruqrwm@e T@trrlqm@tywplesmqfﬁe BHs dspicigd ‘t?r‘?é““tﬁi aa af@‘b%fr‘fi‘t%“c material

(e.g. |c§ppér slﬂfi&:g fnaﬁeelgper meo%Q@tlHJa Q)pﬁb@ b1UH}Q@EdS§20 egh delat vmbfnﬁilnk h@ﬂ’l As
one via openi 1N he mann

prov QR REL FEAe 2 T GO BT PR BB G appaF olr Hovin
polyinér@ntea AN vias tiectopper sDIfipeEs issmbbyed ¢o fhalitats flymentrdwth (aaéQ8$ in at least a

lowerﬁorthonO%?\gyﬁpem{ﬁggstogubsequent fabrication processes,

ar ow h of a polyner nenory el enent
t h&igursrY. depigis mydehiory el strugthie 7%9%@‘% &Qm Fipye6 (g}n@gmwldglg@atenal

formBin The RARSpoYifon bAS @aﬂopt:rh@S of. aﬂie lpblgfrﬁ& ﬁﬁteﬁ’éI G&r&ﬁutaatphi@ﬁ& n@fory
| east one el ectrode. mater

elemgt & i reTpiPige REFieA ﬁt’:ta%Vlao?rér%&S%g i e Pk higyy?- The
cond@ivé marfaliTOR UbrBtitutbsa thetedirale hetedud predeicatamdhat hatia otehieg is substantlally
filleJT\%Fhfetﬁelj:%‘Ld?x tive ﬁxat?r?al %ch CAHE&QVCI Iﬁlate?iglqﬁagl bO&L sgedtcp& a(\g%gtgled’ortlon of the

as Suitabl e cata ysts to pronote
membmcnlhtﬂrl@lﬁeiﬁo tfhelsrﬁ\ethsrrﬂbrﬁarréﬁﬁweeﬂ enent. In Figure 6,

a [Rdubel s¥eh¥nsh ARG 'pé}@ﬁtll? choHRRD ﬁ].‘dm&?l:éll s@ctuttCgool E(ﬁﬂpﬁﬁﬁk d t6p electrode layer
strated in accordance w

i1lu
805 f?Ff%eé‘é*ﬁfeoYeﬁxﬁé REFONCRAY BT EY%LH’? Wt?rﬁ? }Htgaé :‘08 flegifpge plug is formed
in thé QPEGOLIBH bﬂﬁl@ v& 5p5.1 Itltelt@mleafodalam th@shedaqucbneehbdﬂ)@:kt(h @808). Polishing
[ Gty & erial is
may gfg}aertlegne%g chel%nceg1 mecha {/p%pgriné I\Dﬁ ISR fa}{tlaﬁf Al1 of ?hre rtolﬁ GleboBe material i

n area o
remqed te Fipage tiegurgpce @@gﬁerect%larer HE)withept teﬁlewwﬁ@rtorp%wr?déﬁm@flal from the
via 5‘051 el"lﬁ@ RR@bLsRhg is el Rhdadcthn g0 éﬁﬁtg til@lo QM vAhd/toPel R BRI A rial to remain in
As previously nentione t he copper sulfide has
the"éaastogrl ytic properties with respect to form ng and/ or
g I Rigur ip@iratese menisrdy e¢li sahcturd490 somptrisieg cbprer mengrf dlaientg0blormed
w1th1n a vrargeé on\é%gqp e%ctroﬁg ﬂ())llét dO%‘%o?m@%‘a%/gﬁt% P&§£Mn@m&r9gler§91@05 lilthe via 505.

a openi n
Althr:ugg netdermongieysi ethgus@ WibrdielgeticdP matbegiehed rfeouzbe foragugpiiachyjth the

copplef @adth U AR cRdife B dasi b P&Hich P Bb b’dﬁﬁé'r corBkeI1h @'expfo%n'Ed in
the | ower_portion of t

505. . The

o RO © BEHS 10 ¢ By ool tsrgvrré?& 6V SBPiREdro wobiQist T hich may

be fdrﬁmbmelﬂg tq@aietradn 9t Optiv@allyi ebagpemétsl (rySQivt showi 1n|F[%(d 10; see Figure 1)
C

may\gne %egos%ecfb%%%r E%%s&h??h t@léég@!ga péugtand Qg%st ert %%gm%gt?g% d 11Yee1 005 The word
line ppay qomprisg pmalprhipym-¢opRer (K540 qgg@ﬁpﬁ'gpopgorgmlglalmqs@p &2 tthkIlCSS of about

filled with the conductive material, such conductive

mat eri al nay be deposited over a greater portion of

the nmenory cell structure 708 This is further

illustrated in Figure 8 Figure 8 denponstrates a

partially fabricated nmenory cell structure 800

conprising a top electrode |ayer 805 formed thereover.

In order to rempbve excess top electrode naterlal such

1. i e o . - r
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renoved to expose the surface of the dielectric |ayer
405 wi thout renoving a the top el ectrode material from
w0 b@s01®9505. Thus, the polishing is term nat eRCHUSZNG/014797
appropriate tine to allow the top electrode nmateri a
to remain in the via505. Figure 9 illustrates a nenory
10 omhéstr&ﬁsr tWeHebl 5 ﬁ)rt%ﬁ@f tﬁ@dﬁmciu&img 485 ﬁ@ﬂcl}éﬂ’ﬁffompgmr@ lretheadidlectric 405

med wt ectr
to thl@@épo]se tl; Bpelé%ogvcég%i tém % ier 91 er ca}{%ﬁg?pomp 11 I%ereovgr %ﬁﬁ‘“ﬁlﬁp g:ﬁrther the
coppettcant&ifibg ahﬁdnndno\ucghlmwerd@@ﬁ)mtbc @lpe&;ted suchithag the epeging inffe dielectric 405 is
also ﬁll!leﬁ cﬁﬁ" ﬂxélﬁl (S%Q‘E’lglg@Y) Rl Gk %e@tﬁr@yxgg He@abﬁ&femr?an@&r%@%'ihe word

e coppel contact 315. Accor at |east a
1me5@?FF%W“%@ﬂFﬁ@“%B@H§WK@Bﬁ*%%?m%@§”F%w%?ég?ed Tur ni ng
t O RefeGif Bowldd Figare TERABOY dlagluh ofSih Exefiblary@neth6d 0100 fr bidoating a polymer
ris

mem{)rﬁ ggvttc(gbn ae\gae1& Elﬁ;rgasgrat@%lg acc&) %nce V\Oitch a]n aspnqxgtger prrésgr{;t 'H%th&f QY€ method 1100
involvasyf@ming napperdhidives andfpr Fapgarpals $Bhin g@galmpg@m@ lg))er q:ﬁ;ryteb@ at 1110. The

coppgr%%ﬁéstagcgor Q@:{gx%@& R} pd BAR b} Jﬁ? oeQPa ﬁﬁg‘fecalhﬁ @fEdaRhddehe @f?o@ess

IR RN UM NN (1 et N
leastGONPAFAtlid Qfler Eﬁiﬁcﬁiftdt@deledﬁﬂﬁtﬁylﬂeegioﬂh inthd Wi igkche@s@l @por deposition, for
exarrg)Feg :Y%Lt%r{?a;n?eg ch Zlnlglgzh Xaé)gr de%osm?n 1ﬁ§1‘1518 tspm ?noc[]lrlﬁgéa l}g%re ?’]olluﬁcén a}nd/or utilizing a
monduiee scdlitieh. ek, b gscz]@ﬁ selegt t¢ hpg selastiygslEmer m@wéuwéqmu@aéyﬁpg@pposmon at
1130’3 &é?m Lhe oﬂ@r{ef §oﬁlflorl A3 Bke ﬁ%‘ﬁ R wERAh bELe \tlh@lﬂ%ﬁ’ﬁl@l‘ material at 1140,

her, the copper-cont al ni n% [ um nu 1 0.
or toggnwethy Hoh’élell w‘é@l lq@ebwmm%of&@mﬁélﬁltlwog‘ﬂ PR R
op Qﬁ(ﬂeﬂﬂe defécttoh & ndiedne pdlyrhet méel is Soridddsinthé iowkgdrtion of the via, a top

cleefigR PR BLmy “HE FaBA Cae B RS 9 oy B RR el pues 1170
in thé iper poOiOBofalEoDr Biaeg amountshbiheles Flearddeapiriplazerpronyedlfy pokrging the
matc%@(!’kx%c?l Qlal it éﬁ)r rehdidd" ?phlgg Qne u%ﬁefr ﬁ&ﬁ&ﬂﬁ th@ oW to Fi g u r €

di agram of an exenpl ary nethod 1100 f
f aﬁhp%ﬂfl?tﬁ@halﬂbéqsgyﬁ% it shopleh P%,ap E]ré‘i}?t?fghﬁt Pulfiple palymeg memory devicesina
plur£k60p Rigd thbe €brihdd LB EoEhedaT Bru%xfethﬁlher&S@&ﬁcth vixf foriraigon may be selective
and %gﬁﬁg\g}e% ]ntggrfe %uélgg %nre]g]lh rgclzre Iél%SIES su1taJBiIéQ0 create t?ehc%és%d t/19 lf)e[{l]exrllg
rretﬁathetcgb fike &iveritinmghab bepeshowl anﬁé@sgphe@_hut}apspg_cl ¢y cerqaﬁg)rqf@ﬁé grpbodiment or

embg)i#u{'len s iPE3 \@Jﬁg(hgreqlﬁngéﬁedrterQﬁ%n&rﬁbfdlﬂ?ﬁtﬁng&ﬂ%@cupﬁﬂ ofhBtY sléim:@ in the art
a si ng e an damascene Process Next

o A BT O 4 PRI RUET OGS RIES U i e o e
varioud ﬁﬁcmﬂ_ﬁﬁrf&ﬁi&m&he&%vﬁ: Icléi&lb&f:‘d’o\iﬁ&neﬁt (adsefisies, Bvices, datial &fS)t the terms
(mcl\lﬁ] ng algi//reieﬁ tg{;)ﬁ t% 9 in’le\?ll‘ést’ gtrse% S&sc%g% s!u}:/hecogx%ngwﬁe ﬁ{e{?déﬁ g ctnpesﬁolﬂg unless
otheidtedrdivattd, Wersy tampoirairwhsh perfpgqy;@lge sg]@rﬁg@fupqtlgmof tlmglpqg@@d component (i.e.,
that ﬁ@ﬁn@tlogﬁlngd1\5'ﬁeg9 3 lt%ﬂgx otssglldturdll? @qt@&ﬁﬁﬂt% th&&léciolsgel' s@tﬂ:tu@e which performs

nononmer “sol ut 1 on. user can select to
the fypstiercip fhg Berpi{liaied ‘@‘Ffali’/l&fh ef@*ioélméﬂ%?ﬁ“l?é‘r"m%}lﬁbo‘i“ a@&ﬁa rofhils pprticular
feati@d of k3Brentio® meHale tR26h cHscIaQH yfﬂﬁfes;ﬁﬂ kddniy@ie &Rl etabdt®odiments, such feature
mayﬁ?,lalfolér}b};ngf w1§? 3’1‘1% &r Cr)er c%her eeéturasro(g qw oﬁer emo?dtlmen{s) gs I¥{F%F deslred and advantageous
for dnhgivetn@mmtlcpblrwplsmoof the via using a solution of
nononers at 1150. After the selection is nmade and
polymer material is formed in the [ower portion of the
via, a top el ectr od R IRALAPREEARILY Y osited in a
bl arHeafethbdsli syRMMRE thepreskdt Glerition B¢ akefiul if O field afsemiconductor memory and
gmxr%gnwgougs at 1170 in the upper portion of the
Semzen: cess®amunts of the top el ectrode naterial are
renoved by polishing the material back such that it
only remains as plugs in the upper portion of the via.
Though not explicitly described, it should be
appreci ated that multiple polYner nenory devices in a
plurality of vias nmay be forned in a nenory cel
structure. Furthernore, such via fornmation may be
sel ective and acconplished in part by using one or
nore. nasks SU|tabIe to create the deS|red V|a pattern




various functions perforned by the above descri bed
conponents (assenblies, devices, circuits, etc.), the

wo ers®108dncl udi ng any reference to a "neans") BGEUS1004/014797
descri be such conponents are intended to correspond,
unl ess otherw se indicated, to any conponent which
perfornms the specified funcLAmMS of the described
co op ammgls ., that is functionally equivalent),
even th fnot structurally equivalent to the
di scl osed structure which perforns the function in the

heriei n i &éﬂ%ﬁ%ﬁﬁaﬁf@atﬁé%@}r&? Mlerﬁayp@edicyﬁatvﬁ Bifiprishe

i nvention. |In addition, whi particul ar feature of

the i nv@myideas Pﬁéfyconda*etér Sﬁ‘égﬁe '&ﬁv% Ptéf?% Qs APgiay oquidys dpyerthgreon;

only ongorffng S8k oﬁé dlﬁdimﬁ C[hyél‘&)nér #he ntibdonthiamp laged; may be

g?rbngld P rerg o %Sntg Igt least one Ba in éaghefr%(étacelr 365; t%ae;( l’(')[;.ee ? ggs(e o%olpt?o]p g%r tjﬂ% %etal
contagpingdayenr partlcular application. INDUSTRIAL

APPLI CABL LhlnFY pdi _t,}ﬁer m&&mgﬁ @Qidpé%afoﬁﬂ@w@fané he present
i nvention are useful in the field of sem conduct or

menory APHENE & AP CKEHPATERTI2F 1215 it ABYPPY ROELHGTAS iRhat i s

clalned is: 1. A nethod of fabricating a polyner

me gﬁ\” c:tl?od Cﬂl er c ggfsms%oprgn% Jt) {eng one c@%er‘%ontact in the metal

se con det'drosi ra e east
contgimtgdhye tha tappericontpct lmne anytoheeaf eepner chrpeqtipm gorasr phd gepper glyes and copper
vit1igl el ectric | ayer over the netal -containing |ayer;

rormng at |least one via in the dielectric layer to

expose at |east a portion of the netal containing

| ay;e r; fras ﬁlii:thkgl oaclml 1y WieFein Pornigiaablyinét nteliQ) e loyad parii@iof the via

comlimﬁes ﬁ%nver}/lrbgea’t least a3 ]Eornon%} tgg%xi%osecp rHeteS ccgn?agmlr%(iia?/er %11%%51 %]lxlfi(!le%){aee[t least one

of sefective balymeg @nmhlbs CHMB, Sﬁ)mronpﬁgncaﬁohltlelami bajiaeand pydyresr grewh baesplication of
a mohdhd Bt @l containing layer, the copper contact
el ng any one of copper connection, copper pad, copper

pl ug, and copper bit line. 3. The met hod of claim1,

wher ei n Tfheﬁﬂhcﬂlg)f aalmql YieRdn tﬁemoambxahateinm c&nﬁrﬂ&b&ﬁoly{ptﬁnbli aGefylene, poly-
acetﬁe{%%tpg V Slghe%al%get F pelganfqme Hgl t¥1101r ;Igoh{pgrap 1nsa P@rﬁ{ymn? ?Aflcy@ecycles, thiol
derivatirdd petlypbrpbisins, oﬁemetﬁllos@&semlyfvecqyeﬁ pakephthgjecyininks. pslyviyenes.
poly%lpr'oﬁs o p@@l @- mﬁylélg LJlHﬁén@ rﬁn@&@oﬂ%‘ﬁﬁ@ns A oD RIBIBEnBES Mo,

appl i'cation 'of a nmononers solution. 4. The nethod

of claim1, wherein the polyner material conprises

polsyphemnat m&ﬁ(ﬁitoy bigng, wipedneoei ddcente maﬁﬂilgleodbqﬁhﬁm}glst_en (W), titanium
(Ti),gaglfaéxﬁbfﬁs Teﬁt%l%?rna% X gec(iIl‘lc ) eahmx%?cpllytalgaoo pcl u:enl?n% 1%)118-}( S)HJéleAtlglﬁn, zinc,
nickgGloy.pongangse, inagnesipo | ggld rrbtomiumowess elégldqwlllws dherepfgdiesany combination
therdP! YPNt hal ocyani nes, pol yvinyl enes, polypyrroles, and

pol y- (p- phenyl ene vi nyl ene, and/or conbi nati ons

t hereof, and/or nononers thereof. 5. The nethod of

cl @& m 1, Thvheh&l ob cltuhles W&p:nedueﬁtcasrqﬁ@e Bl BiyDak /@) i Meslo,
Incohelljél %raasegzanglvs\%\ﬁtee‘i m rr%)nesul;]m LS €1 gg?yb%nﬁ}gr cO glnatl(o-rll-sqhereof,f] Id:: 32'} ;JImn

oxi de, platinum zinc, nickel, iron, manganese,

nmagnesi i mgaldhe clmrlomtmon{gﬁzn@g at BMt Gldgs, alloys
t hereof, and/or an onbi nati on thereof. 6. The net hod

of cl ai recEshingfhe fogie “@Wﬂ@?émébﬁﬁFméémﬁggﬁgFPB%Tr)
the ugEY pdrlidn)of thk Mix;ar , Monel (r),

forming a word line over at least the top electrode;

forming a barrier metal layer immediately over at least the top
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Inconel (r), brass, stainless steel, magnesiumsilver

al l oy, and/or conbinations thereof. 7. The nethod of
w@b@sno@92 f urt her conprising at | east one of: PoOi/USIDHEL4797

the top electrode layer so as to forma top el ectrode

plug in the upper portion of the via, formng a word
electloliddndover at | east the top electrode; forning a

barrier et al { the

t opel ec tforro éaéat leagén?of P n%s 591 l%wq{e%cggszéﬁ%o#gégl fng gﬁ?ug ’
changhsiép regiont bekavcthe po@mieamtml iptgiiens, and channel stop

regi ons bel ow t he pol ymer rmteri al inthe via. 8. A

nmet hod of fabricating a lﬁ% nory device in a via

coffpr i S|Arf@“th°6PWr’d?tﬁéa&°h§@ TORETEE P A S5 ETE havi ng

at | eas tproaldfng i Sdnicdhddtiectisirge lagiygat ldah e fisodiglectriodayermigpreat;

| east one of a.,GORPSY, Bi.t QAPRE riRAshdfc 1)&;

first dl ePnéléflt??a&t oFtpo%acopp?r bl'[lllge an&lg]ggpﬁe g N sieconé c ap

di el ect rforming atyest a@%celltd dleﬂﬁetrlatayf}f e‘wsthe @tﬁ@St@ﬁe f e C@tﬁﬁfﬁ’é#m@ and the
coppliphg;! i ne and the copper pad; formng at |east one VI a

I'n the second dielectric |ayer to expose at ge the at least

por t i on fing pideagiong %%@fheé??%“dé‘&ﬂ?ﬁté‘i’ laygr fo pgiRat SAY 2 B%Boﬁl of the atle
one qdpdi biQin® WidrRGppar a6 ymsr material in a |ower portion of

t he vi a; form gggal l ayer in an

upper p&? m(%apo%n PHal%,aq(g&r;]ea&?%orn%g 'a word |ine over

at | eastforthg a tappleetiodematesigbayenip e uppg poripreof thstvidpordd of

claim 8’form§5%ﬂa htmé"@/elpa@ieysmg tof Bb@bdeddyeCONPr i ses

pol yphenol acetyl ene, pol yacetyl ene, poly-di phenyl

acetyl ene, polyaniline, polythiophene, polyporphyrins,

po r9p hyr iIThé SietAaRIGHE ﬁlﬁii);ﬁ(Bl ©lfrein the polymeleiatevisitcb@ides polyphenol acetylene, poly-
acet)geélia églﬁ%lﬁp I‘I n rlﬁng ool¥am mt al ltglg grﬁee%ol)%ngg?{}{?g{/ Hﬁ§maacrg]ocycles, thiol
derlxpmaeg/pc(lsp»oqm@my p@n@etvmquseppéyfer@p@mpow thﬁwaﬂq% Alyvinylenes,
poly;%ﬁ%fe? ofa poR! QS‘ {)}Q;Bylé'ﬁg RiATEE Sind/ Q@68 ationk rereb¥, aukt @6RoRbrs thereof.

abricating a polymer nmenory device in a via
conprising: method of fabricating a polynmer nenory
devibce iAsyde bfatGiodpg 4 ilyrg: mamandevifain a pin conpoibing a
uct or substrate ast a first

methagg’%fgbé‘fgl ‘foa?'f/n St m?%orr&eegﬁe lgé{rg%goﬁ%%#gef ormng at |east

one of aneewyiperoviding abdmicendyeier sabsewphaaing padstiafirst Heleoriclaygr thereon;

di el ect rjGnd:@%&Hhing gﬁ@a@t%né & ra c&p@érrﬂt ﬂlﬁb efﬂ& a c?@&badﬂn .6 6RMklectric layer;
di el ectric | ayer over

bit Ii néneé‘i‘f*d"ftf‘?fém’ééfdﬁétra Sffél'ai e grers 8?&%@“ gH e copper bt lne
and theépper pae Vi a in the second dielectric |layer to expose

at | east eansr%orct)rmg) 8 atqgas torrlt:e v191i1 tﬂe%&%ﬁd i ﬂp@?oredesg atlléaﬁgportmn of

and coppef 5 MEAnS Y°5F growi ng a poﬁr eri al
theathasaorieomcrbpdmdqnd)wmfrmdhe VI a; nmeans for formng a top

el ect r odg.. 8L SEdwRls alpBiYSRE: n{ai%rlﬁﬁh M@xﬂh@f)orﬁ@lroff ihemiaof t he
via; and msansfor fpormn d |l ne over at

the top réqalésc’f?r e ggpé}ectro e materla layer in an upper portion otJ the v1a and
means for forming a word line over at least the top electrode layer.

11



