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WD 2005/ 010892 PCTI US2004/ 014797 PCOLYMER MEMORY
DEVI CE FORVED I N VI A OPENI NG TECHNI CAL FI ELD The
present invention generally relates to processing a
sem conduct or substrate. In particular, the 5 present
VRAUNGH2 el ates to a pol ynmer menory devi ceP 2304/014797
nmet hod of manufacturing the pol ynmer mermry deV| ce.

h | nd
comutor & aRA DYHEMERAT P Ry A TP Bhenine

persistently increasi ngrgcefMickPPREDEr S conti nuall y
becone nore powerful, new and | nproved el ectroni

devi E'@gre%fvténve@m g FSIRGS 19 ProcRsipit SpiseRdyeer sg‘bstfataﬂg?aftﬁvlaf» the
prasadt ingenpdnagi@ss sy a pelyde melpdrage@bsa)ld a Agiicbdl bfinemdictuyng titelpelymer memory
a@rowth and use of digital nmedia (e.g., digital audio,

vi deo, inmages, and the Ilkez have further pushed

devel opnent of these det OUNR ART, growt h and

dev eTloprtemt ushad commBtily pf omprteesrgbathet diratraivderivts agfpersistently increasing.

Al &R%té%htﬁﬁ‘all?ﬁe@dn{e%{e E)M;rﬁg aﬁd%@&e@%l}ﬁoﬁg d@ﬁgs are continuously
e B S e

digiea] 4udio, Ve hmagre sk the lise hive Guetier prehed dveepment ofgifeseigvicey. g growth and

dev%ﬂrrfeﬁt |43 vastlﬁiﬂ&ease@ fhasRent of/ﬂlft)thlatioﬁ fi&ﬁeﬁpgqﬁiﬁmto bd $i@ed BRI MHin¥ained for
n.information in an "off' or an "on"

coéripgfrén‘ie? tmm,Cd%VIrc%s linmited to 2 states), also referred
{0 aMemany desieelsenegly ot pypemety selinBibo mERaPy ol ofnge sccessed or
“radel F‘\&&ﬁﬁ—'dana Qrased” with iffé@ftiof Ve MerSopaGllsfmain Miti@ibn i6 in “off” or an “on”

stgé/ {16( arg li ted g 2 'stat§s% ﬁlsongtrryed ‘t:oeals e{ l?é) c@l%r rE gnrory\(igjlc"éqs a{ld?essed to
peri odi cal %
roxietsreReg Ricrer o By .1 & mﬁaaqrme&i B W e el emoms s, o memory
cAEAML B paRYitAL SefREhed” ihSorRt th Yrainthiatbéi bl Sdh e d_evwes are usually
fa? c'Jt%{&'&CLQ&Eo% ctgled\gngég fﬁat %{Hg;m t? &L Jaxqgu LJ881§ gndé.l% rcié)gr}llesof switching and
sSwW t C

unctions and are
mitpppR PV hYRe e s are A @dEbroed M GFFREB G Ol wegFetnglgey.suh s,
crspdlliné Glabeddvives.t Aicommon GamdnGucdOdelvick ciiblajee intredbi) ddviogsys, thesueahoxide
seﬁ:?condﬁr,rt&f ggl@‘l;fl’efzt ﬁ%lsﬁtbrl (M@@%T?j evices. A common

sem conduct or devi ce oyed in nmenory devices is the

ot aFoots Qb IeERPE PRI T BRI PRty dp s feplapepand
méﬂ\z%ﬁ&ﬂ'are coB@n@Lsenpofg t4 inecatennoragasiariy fol emumcdefices (e.g., increase storage

pér ng 8, cHxB)t 'A%sta%@ Qefrr@gﬁed pEE@JH? Eﬂcogﬁéﬂf'c&@nﬂ&y @n@lﬁ&]ﬁ &n@ﬁgtors each
manuf acturers are constant] atte aseg% to incre

P 2 R BPOTREf R Fg I B Lk arp Broghigg e
fusdapereeyphysi@bsizp Bnitsdinersavic sditistpty devites po tnerglb-eatmlpred gitlyqgmplex
arHitEe e vitich hds koHR cdTBM L1049 bRtat stb: 843 gengi{y e v!;ll\t@d’l:%&;nductor memories
transi stors, ch transistor A as atﬂ p 8
R B RE AP L Ot Do B ey g pn i 4l
hea\ing rwsichizh eleatrictpbresk gonsufapfion] yetslert tenainidinstored alfonsanzle Nopﬂ«?lqt@.
ehﬁl:@nl’dw bévicEDe @ redica Bta h@MhCOS VAT BtGONE tahbumytiod AEUIATRAIE S of
} a conplex architecture which |leads to high cost
“BRG'Y 1 oss of data storage density. The volatile
sem Moptercas dhe sirpofingriaais solifystajedtviens dchqypsggghptgrauon increases, sensitivity to

alfgﬁmn&a&@lu&m{eassgmaaﬁg tadncarﬁb&ﬁﬁar@mm&ramﬁwt bemaidpltiaRs at small
m\l,l\{l n‘l:u S1Z S%Ct [ It Clmpi: l‘tlha{tge mmlmum Slze can be lslslélé ttor ca% OI? %g' 5@%%091@ dIt is
Aigh “8reet 1T & power® Cons umpt |

r
n@%smyé@hwwlmqﬁfqle@me& Nb‘PP- ageghugh 4111'«1’@ ﬂl@\élm S@éhﬂl!}@% fize, for example, one
quf iné B&inkiaMRe.a reduced data rate and relatively high
K)/g\rl\eécal%? i % % sﬂl‘a rs]tatzt;il crlle(lelcés 1;'al selssgeg 1theq%pagJ ffug;gn?r%&g( IAégi;r/r}ensmns are
regiseds adoaat diffugion lﬂrtgégan atwoe pre Pqﬁm @%@s'rs in Blagsssidesispy fnyhiscgpnection,

al i gnnent tol erances increases naking fabrication

mar kedly nore difficult. Formation of features at

smal | 35 m ni num si zes does not inply that the m ni mum

si ze can be used for fabrication of working circuits.

It is necessary to have alignnent tolerances, which

are nmuch smaller than the small m ni mum si ze, for

exanpl e, one




10

15

20

25

30

35

quarter the m nimum size. Scaling inorganic

solid-state devices raises issues wth dopant

di ffusion lengths. As dinensions are reduced, the

0Pant di ffusion lengths in silicon are posin
Hr09¥19%2 es in process design. In this connBEVPHA04/014797

WO 2005/ 010892 PCTI US2004/ 014797 many acconmpdati ons

are nmade to reduce do ant B and to rehduce ti
MY PR R ?Q“C 'g‘g’ ty af"{ refluge g™t ighd “’é‘fpe‘f‘hrést owever, it
isgetchar detcwirrwdeaddgioss cadn cmnllebmef mrifelp cFuitipghesfe, applyied avoltage across a
se&éﬁﬁdh&ﬁ 5’[1’9&1@11 (uﬁﬁ%ggv)éﬂséjtgas @u«%@n} REes ﬁﬁﬁléﬁ&&eﬁm around the Junctlon The width

ofil?eg]&n? (élxgn rgg(f%glﬁqe K Cth c]%%&g 1(6Vﬁ s & ac%xgc\ée H’l& ??pg Lon reﬂ?n sprelads to
capfedl ertethergifplatibreregiapiuadhitiornel @ giconrolid peed §0\0 may dveur.do pi ng
| ev eﬂ{@hepsfopﬁl Ql@veﬁ %Hcl t@ Qﬂﬂﬂi&tﬂﬁr‘separlltfonstrghﬁueq QﬁJreQ&n't SRchli88ieR However, if

0:11%%. a?ﬁ_e Ber ulhlt s}ance aor;f’,]e g:gl]ei c{lff cuC ﬁsr c%']efxteqt 1r1 a?a% volta%a change per unit
W@pheei% Fhﬁ gagnisslepisherlopit feld isldreri Ah destroniavessip eﬂdm %hﬁhgadwm
mbyed bﬁcﬁﬁdedtt@anﬁﬁeﬁg«yﬂﬁ%l s@;umdﬂy InEl’(eﬂh@lﬂze mkfkim\é&fducnbrf bandeB®gy. Suchan

| :
\égﬁ?%ls UH as egcg ele on anldn ay lg sufﬁ a?er% Passqgrbu fx f%rlﬁsth%r leading to

s are c¢rea
H@W&W!}’é‘%@im{y?ﬁatseml‘ﬂ’P%‘Ft@m‘e‘éCW mpl i es that the magnitude
of tdaling hzﬁeﬂtergtaﬁonfma&ls HoldtiBn in @ nG@lithiAkmebifGdidr bstiate tvre EiilleAgng. In

tgclge}[ 1§ter§l s%{agongf a% Fe?ﬂ m eaﬁmhep ﬁdlﬁg\ﬁt% Sgll’l@SEt@aQOng Oarflde d’%ﬁlﬁc{llgb{s

I can Tg he 'm ni mum conduct i on
leﬁﬁmur@ﬁtéfagss Ysaeqtbe%mff Y e preserigd i the Gffysiap ghsardgs withjpde substrate; that
is aheeﬂxhéroap digfinel ovBryanpnsStihitoBiapitklnylize Nedrgiebdrge. Tits, BaBS device
sh(%pe 3 exﬁ@y 1h éﬂg%?ge’lmiltgﬁﬁllﬁ%a&pme &ﬁ&%@; % Jr@lLr}ﬁore, such device

ati on sem conduct or devi Ce. I ng and

S‘?‘H‘i"‘%"é‘?’éﬁ"’fg@‘}‘F %K‘%aéﬂel%’a‘l”&?ﬁ"’ﬁ‘?‘i whilg “ﬁe‘ﬁ%ﬁﬁi’af‘f‘ H?“t?m’a“ce demands is
p@temintydiffiule tpeciafiywislk maitteningdowecosthal | engi ng. I n

particular, lateral isolation of devices fromeach

other is difficult in sone situations. Another

difficulty is '... SPCARBRGEFIHEIRIENIESRY| i ng. Yet

anot The follolifigis Twinnyry ¢fshe prveri@rit @dbr foyrotitipe bekid undesstapding of some aspects
ofGRNifvEdBb THE Luhha?,ishya iRARE L i@h &y ket,mfcal llénénﬁ offtﬁee@emn or to delineate

carri use over nmm ns of m.cr

SRR PEY e S R B TS NPT T G0N . hpled omas
p@hdﬂltqfkqmgﬂhh@dd@ﬂwmn)ﬂmt ispresergediltey may be limted for

i norﬂ@pﬂeﬁmrrﬁsm&m&ﬁw aGRod I HiduP@ 51%lym§ﬂa‘£éh101(§aéb'lc€@h1chus formed

Wa%h H Vgak e S?em;glcahﬁ gc}li)geégongcts ang}?r\é(% lmefrf:fte lalng% dya mc%}/contammg layer. One

ormance
ormepretviaopdniags cgn thin b formgdl o an @srtyevg Higleqtrig 13yitd eépwnmrawm)ﬁtge copper
cdn@&ﬁé aﬁi@&tbﬁ lineg A p%mwmx ekgosed . &ﬂgpel' Mm&ﬁ\boIﬁbEsuffﬁé (e@WCWRSYY or CuyS),
\J 131 ma& a catéf S iam{l}ete sePctx%zg ! ll g Qr Ion ggrgyrof Ehgmlgafl Qaiphr%gpognon (CVD).

ers
Tlileﬁmmslr“éﬂﬁ can?lﬁ? %Cﬂst%}‘?ﬁ"rﬁl? weragonﬁbﬁbe Ipqaﬂo’@fﬁﬁlé’awqe@n?e At cpydyyetive material.
FeYdnle) thd cEjipkr salfi@imNbiBraw bs dphivd Iablo@a to@bmidicslednt/reatsait
m{’opn%tlgh%tﬂﬁ al%jor Ee%erl ogé/ & rrh%#a?n@xﬁor; Eeﬁs sol e purpose is to

esent sonme conc e’ Invention in a sinplified
f O r riiigenatiyely and in aﬁqo@pqgﬂ@thtaa aspesiert rp preseny @y eytiqnegippin-on iluted polymer
solh@&rialy pd drIdyed Bk thit he pilEiSEiNbaRd il @detb fill 2 Beast Mot pdA b the via. In
acc&ééﬁc@*“)itﬁ’{hmﬂ& Q\Q%ﬁ% @r&lﬁ%ﬁ&%m"l soﬂ?brxl ‘df Ab A9 be%tgfrﬁgji Yl Gtized to

nmenor evi ce hin a via.:
fa%‘b‘@&?%%’aﬁ“?“ﬁh in t‘&?ﬁiﬁé@“%?fi’%&?@%’(ﬁd/ or bit lines are
for I’mﬂomgtfhinﬁnoaoﬂmtpéwmeﬁ @R lcsvedportich df By €4, 2 topalectrodzimaleil @ay be
degé)sﬁed%pe‘? ﬁ'lE ﬂ%rfs@&nﬂaﬁ S}dep ) fxil @ %glmh&oﬁign &f\ﬁ'@ rviay EA3€ks and/or unwanted
lelectric layer to expose one or nore of the copper
contacts and/or bit lines. A portion of the exposed
copper is converted to copper sulfide (e.g., Cu2S2 or
Cu25), which nmay act as a catalyst to facilitate
sel ective polynmer growth by way of chem cal vapor
deposition (CVD). 30 The copper sulfide can also
facilitate in the operation of the nenory cell device
since it is a conductive material. For exanple, the
copper sulfide may operate as a passive |ayer enpl oyed
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Alternatively and in accordance with an aspect of the
present invention, a spin-on diluted polynmer solution
may be enpl oyed such that the solution is baked in

order to fill at least a bottom portion of the via. In

B0 003%Fance with another aspect of the preRehps2004/014797
i nvention, a solution of nononers may be applled and

utilized to aC|I at. | east . .
A R e S S R e e
(P ymesss- Ffwreafter Swsip inplerles 4 lower prtion h@lpwra,a p@lmeopat@ﬂaleect an@pher portion
cdmh@{giaa}pemydmtengeposi ted over the nmenory structure

ino he .remai ni n

e ol s P e ERl B BBy B ook
mF*@PllrmS?@Bfawmgze?gnzwnw?rtsmsﬁ%e haYingrapeastoprmeds|-eopteipipgfayer thereon;
folBLigeak le@l on€ @Ppeb@nthceiEhe ekallyni gl MighinG biQdast 8k dlalecufc layer over the
co Eﬂn&é'fmﬁﬁg Elge% Sré'va%% ﬁeﬂcm( Do >§&9&%§s§a om%f%ﬁfc{;@&mma

e via I nc ovver &1 1on
fom@rpio’wrgﬁf&m&ﬁ lfﬁﬁf@?rﬂmf F Ot andcf%ﬁﬁﬂfgl? 9*@“036 w%s?sml dyer i am upper

petdioaettieoghe materi al. One aspect of the present

'ng\r/rg&k{h %p:'eég Lﬂe?ﬁéseh&v@nu&?{%ﬁt%q? %\%%1{08 é@bﬁ%g I g&bﬁ{é?ﬁ!;mory deviceina

v1% eTHzF E%W Lft‘,’?lfﬁs Pngj‘B%taP%{?‘é’n%&v sp@tra&etha\prg atéfast aﬁaénetal oxxdc layer thereon;
fornBitgzet lesoiné efia mpp@ bil lny etd abdppdr @i the thepal-onida (py@itforinidg stllead i@ dielectric

la§e9 HRShe cgﬁrgntc%z;ct fo Hmﬂgrl?leﬂﬁ)‘h@\lm i P Elaécﬂic ﬂger to@ynge rat lgaQtraliﬂ)chg) of the at
| east one ectric |ayer over

Ie?:sb‘ﬁ’f epRper bitIgp ?PF ﬁ‘ﬁpeéf’adl &ydne aé’?f@‘“e&r/ F‘%F’riaH“ t Iﬂ‘é"r B‘?‘gﬂ“ afpeyiag forming a top
elécagde mattrizl layepio sremppet pdiia sit theaviapan forngmg agordtlineovere{igretithe top electrode
1a pntact forrringapolyrrer material in a | ower

* f t he vi a; andfor ato £ ctrod?

t ?_ff)t Tr é%pg: of: thﬁ prgsfefnt d:BBlg?n re! 6&8?({ 21 sasﬁe%F rﬁgm%:il pé? ymirdnemory device
mAnr@ thyerisigspaiot ofdforitating apelpmee memaryrdedertii amip. e sastteagnctudes @ means for
prmlmden&foncfua&rstbs@whwgat l&gloh’em%fal-&ﬁmﬁﬁ@day@ﬁl\ékeﬁﬁ a nBan@¥or forming at

leasl %OPPa f contﬁ ct m%e metgl COIith{nen%tlig'gro%y means r%(gf ?'%ls)ﬁeaa éa% oorr]le é{glecmc layer over the

avil ng ohe
covmwete% a mefng) thﬁowg attleaptopeia ipthedidfctrig lagep o peppse bfi ltast |2 perion of the
c@mc@a@amﬁ@ﬁ foP@ghirlg p&hﬁr ARl in O Borfiod YBike, viaf A8 Minkhgs Bl forming a

ielectr ayer, over the copper contact;
op gecgc’dﬁﬁl e aﬂfyer e uB’??épo\r/tlo}e{\ t|rthe he dielectric layer to

exp d@éheafcomwwntaf thrdpregoing angrelate @ndg the invention cprapsises the features
heeewﬁbeﬁlu)knetcnteu AR paidlahaPRRRE odaad;e c@fx@vmagu@n@absyﬁmdsn and the annexed

&M&g Eek fff}rtlilg He cér&\qﬁlléstrgt% Lsgecg HP 1 %nt)iltflo% of tfh H&tﬁg 'ﬂlese are

indiesrer hgHeveH °ftbPFé fayjohthe variehs Peye ivHiGh Be RABYRIes Iof ‘Pf‘én"éﬂ}’é? magibe employed.
Oth@ ajtctst ddenthgePane hosel tehioEeof khayleernnon\ﬁat be@me iifp@ént HAPBCHII0®Ing detailed
de%cj;i iof Bﬁr?e%%nnbrf% rfuohs%greaﬁ (Ql}ugc% dx; \%th%e%%élﬁgm of
ricating a polynmer nmenory device 1n a via
conprising: nmethod of fabricating a polyner nenory
device in a via. BREFPESCRIFTIONOEDRSWINGSeans for

pr owlg%rlguuamésm&pga&u&t A o?hﬁ%%n(pﬁlﬁol?xﬁe\{ &nagorfamkeer@rﬁxtd in
one netal - cont ai ni ngtdm@}t/ler t her eon; a neans for

aceonapRe WP apesPerhotthg gt ®bpper contact in the
net diguediiltugtiates avgpsi-sagtiena] view afeshmnaficowembry strybtirg whith hasha@itpartially

£aM38eddh a%Lo?cﬁﬁcE bfeh aln @éﬁ@ct of &¥ §Ieseﬁthﬁen‘66}a0 per contact; a neans
ajn the dielectrj

f or éJ o g'élﬂ\g{ate'f A CL0SY se(glorﬁ.g‘fl?w 06 hscgefna?wmow structtérg Hlﬂ(é-nl,hasq%en partially
fammdam:etccorcancnedm aspgt of the preiemdpventipol ymer material in a

| ower portion of the via; and a neans for formng a

',. top electrode material layer in an upper portion

of the via. '... To the acconplishnent of the

foregoing and rel ated ends, the invention conprises

the features 25 hereinafter fully described and

particularly pointed out in the clains. The foll ow ng

description and the annexed '.. drawi ngs set forth in

detail certain illustrative aspects and

i mpl ementations of the invention. These are '

i ndi cative, however, of but a few of the various ways

Hj

§§pf>oly¥ngreme\r%r9‘ device. The
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description of the invention when considered in
conjunction with the draw ngs. 30 BRI EF DESCRI PTI ON OF
DRAWNGS Figure 1 illustrates a cross-sectional view
an exenpl ary polynmer nenory device forned in

3’9028?56)&??3?9 with an aspect of the present i nvBRY/PR04014797
Figure 2 illustrates a cross-sectional view of a

S R B o P AR RSP R
fapyicatedin pecorgppeenyith evpspeftioffiprpees@t ipvetignt r at es a

cr osag@eeﬁtms@a?sah cr¥ds B38tioAL1 view SrG @Bk Bent¥B¥RckireSihichig:k bérEpartially

faw']ctatﬁﬂn accordance v{]th Qr?ar;;%eﬁ o} tLeypresen nx?venu%ste ﬁ? I IO 2 acc 0 rdance

200 svlmmwtmwrmsﬁ@m?ﬂ @11\&1 crfg Vcheqmilgw@rmtr?cruredétdr hep egn prtially
fa61ic@ScBin SR&lan@Ridh andsRWothe prséGhiveii®AI C Menory structure

whi Cltlgmeaﬁnusl?a?es a pr?srs %eﬁt%nil ¥1e &% tgcrhénga% &gnoyl&@%?ewhgmg&en partially

W th esent I nvent
fapyicpteip iwa‘tf@§°ed"‘& freRsct SparreEErveRPRW of a schematic

IME MOFiuresd illisiEdiad b Eosddctivhal hias offa edemafiamdnios strgbturefvabn hag Bebreglrtially
fagrrL&@cP ift 9&&%9&%1%& alébea Br e@ecﬁ{ 1n\81tt101tl he present inve nt i on.

I'lTustrates cross-sectional view of
S c RIS UHEIRD G0 5 HFBH HPEC AR AR SR i pegn pocialy
fabichied i6 sk @hnéevith @Csfed aftbpregdntilve@ion.aspect of t he present

I nV eﬂgdreolrd '111uEt!'agye{ c@os; sc&dmllapv?w d’ilg. §BenBtichle] &2 sﬁ%@t&% lvﬂaﬁllas b\éénew
chematl c menory structure whi.ch been

S'ﬁ?i‘i“f‘%“éfa°‘§Fate‘?‘éﬂff?rﬁ%\‘feé”&h TTisPER del?sti"ﬁf‘?&té“"ﬁ?“% an aspect of
t he Figuesia fitustiatayfivividogram ffagerereplBy mdttod sftferming & podymer memory device in 2
vik rnqgcsrdﬁl@&hmqm@{,ecwf BV Qbnt AveaRemat i ¢ nenory structure

whi ch has been partially 10 fabricated in accordance
wi th an aspect of the present invention. Figure 9
illustrates a cross-RESCLOSIREIORIN¥ENHONa schemati c

MENMOfRé pl%;eﬁtli'ﬁgdﬁﬁlﬁnm&(%ﬁteﬁﬁa‘hd hagias iﬁﬁﬁ&&f@ﬂ‘lﬂg a pt)@ﬂ{r hﬁlﬁ&ﬁ@vxce

oy o P kbl Bd” R Rl sk R R Py R e
P&l cdiponipg at @asmyofgp ceredr (preefromtthechiit lipepnd/dy @as)in order to convertit to a

ﬁaWﬂ§ﬁ1ﬁ@Mi. Qiuls }(t lJa@b 561'%%&5‘3 c'htﬁlytﬂ %ﬁl@ﬂiaﬂé&ﬂ B@aﬁ&}ﬂfyhm&ﬂdedﬁ;ﬂﬁ% upper
ure | U

prfrt[lon oﬂge 2 hn an c\ylr%g] X(e tﬁ‘pafl_] acer% to an F]cu‘ dd )’ltjf ermofcét ali %gstea poxe:tlion of the

r am 0]
caRbtis mErial pRIAS TS p@w ofapolyrer axemcw c&wmfucaé%mafﬂwg ﬂwe%foafﬁ a lower
p@ﬁdﬁ @the pofymérRARmEY S RH) tThis AM4EERIénOHT the Rt BEL kiR adiiates access between at

NT. T, r sen yeption invol ves systens and
%F\al 1
ek ?"ﬁ%‘a% or m % a% l%‘Jor“l’enﬁ(f]m%1 pol ymer nmenory device 20

wi t hMpreggentheraplgopetrishPanifutrs apfssivREeipHAne epgpfisgiAbleast oppygaterial that
fabmhtBakSiudtinel od&xix@rensr qaglyé: n2@f4) 8 copbér bulflide.N@th& mBkErlls and/or compounds
m%)pa?sg 5 e]gnlpfa%q dﬂ)@ﬁﬁﬁ]@ §rl LF&O%%%{%‘]‘%? '(-i tyge J? %Etlxrg @esﬂ)efd E)Qﬁplgs%ﬂ@er copper

In order
0’8‘19%‘3&1‘(“ foppeg-gpifide comglexs SY pther ﬂ%méﬁs F’%ﬁt but e ppglish for tP‘*e*éBgePf bpevity.
por t Beosuseahe vialfemekit é gvtilying imflaging lakr eg@res Bdeagy apdrtioa bf the passive region,

th@ H;Qs%g %‘EQ n Wh BJUSQI t%cﬂ%%fymer%@ﬁﬂa%r %Imah&ﬁn SRRPRE To¥dr Eortxon of the
I ne and/ H%lffs jacent to . an el %Ct r

V‘Fuﬁ"t‘“ﬁéﬁs ﬁ%ﬂ“@m&fmﬂw@ %fﬂ%\ﬂt fegHBIdPHE™ @egw@qy%ddn the present
invaatierinchde polypie@t icgylene, poly-bdeipianeqfolyalippayl pertytenaypaiprilne (helythioghene,
pﬁ}‘f} hﬁlﬁaﬁorﬁlﬁﬁcﬁr@kﬁé 'tlﬁol H@&ﬁ&éd %lypfoﬁfl Tﬁol)l Mﬁcer%§ polyferroccnes

iion of ol rran
P %‘)éyaela%ac’wf* P BRPIE. PAKIHPEREe His SRR o terot

arglfor hepausdrs tgreef. el ect r ode and t he pol ymer nenory el enent.
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Moreover, the catalytic material constitutes a passive
regi on and conprises at | east one material that
facilitates conductivity. One exanple of catal yti c
material is copper sulfide. Oher materials and
HEE? nay al so be enpl oyed depending onp(gygszoo4/014797
configuration and type of structure desired. Exarrpl es

i ncl ude co 30 oxide and sjlver

ormpP S5 PR o msion i S bera g SR e by il vt
phlpper mifeials dkegrereaininy oeupper portioBetibariesar b Slled wish £ tor Phasidodp matgrigigsuch as
a@MGablY dolBicdvE BalbAl IF&szln@hé Qe 16PeREDESmatEial Ln@)aﬁtan@nm s titanium,

tatngaluripa Ea,mﬁrg S %}dg %mc[ qlgus carbon zﬁu \R}"P]lg 1nd1 d;lnvtl% or geg%%num zmc, Ikl)ic gf;l‘qf"oend

njaRgaRste, Iths@sml@ml# cﬁ@mtlmmtatﬁhc@ﬁeaﬂoyv hegeof, ERdioR Y é%nbﬁ‘fmn thereof.
FRInDRFyaNoybdah & ma&wm KSvabid) I 43, MEY @ RcoGH®) Wass ARGk sted], Gfa fiRdlim-
SIVre1rdauenpl ov.ed 4he present invention include
(¢ nd 10US O r a
henol ace y “Che, pol y-acetyl ene, poly-diphenyl
ac et l}e@pf@r, mepqtqq@g wp@ﬂ%q&w vergs via to substantially complete
140£datydn OF tid Yyeibi} Sell dpade D IMRAioRliTiGe AR 66 £ BYsClaislly chijo@t of materials such as

aﬁjrg%l&n%/z@lal&%ﬁlgr sﬁ’o?nla:chs%rﬁﬁ‘&’{%' E%f deE’%hy &Eéoﬁl' | ocenes,

errocenes ocya nes pol V|nylenes

pol y WP?‘BP% §lem°§ff’awﬁdlray DRSSP D amlying ¢ YPW@ ARGOsS U e materiel to
e 1D infpertancd WBhit thefoMér, memary Givios. ThHOIMPdIRISreird3ets@0d ar mdre YD of

&Q:Qa’ééma@i% A S éle‘%Zeg For kK| TR s QWb AREER ot

formation in the via ma%/ be term nated before the via
infogmatipr, e Yolpee sAn PYrepoved 2 thgnformaB s St s“ﬁ“&t‘”ét pip P P° lypygmemory device.
In gidgidmnihe@lyoer ot devipo ddes @require 4 rfeeshwolgegecta mailyein fhe ftdreidnformation.

W t th?reILQIQ 1n?0L1§a9&{ S%FL@ wmgolyﬁlar nﬁfﬂ&l}‘d@@ée %IMeﬁé Hxln%@ag{)lfed and
conductjve material. For exa el ectro

qlfﬁ\flg. %’F‘P?‘?ﬂ'ye %Oéedérht)k}e emgry&fwcf E%B%?eéﬁueg qlrfu 10 W\gramme%?nformatlon,
refrigyet sffammationt fromawemony pletheni relges taameerplee s of mfolymtion. The polymer memory
d@lcysm, EH’JErl}wo bektehi 463hdhdtve Q¥ BB or PoREdnfieRe « o%f" e, Iﬁ‘&d@xlﬁgd t@ these two

stgtfsr qoélfna' éfgmgrg? Q%%gj'etc%!alf?e og fnanum’1 dqq%uﬁnp]g ﬁ&t&&e%co traga? conventlonal memory
devigesr Mofe specifiriisihibé potyynerahdmony devica gpn brepldsiaaryied degigeé pt)conductmty to identify
adG@MRI s{alie} ,Fol 1H§t’aﬂ£e; thd\ﬁéf}ﬁlar(n{e%ory h@ﬁ%ﬁ&x&w a loW fr@&ﬁnce state including a very

bt s
s

R R L A R L R A o

cqnflyqidve peisy (elsem¢dewﬁ@eﬂ iRedancetsiaie), gd anqn@@%@tsam@ -8 IVPry hlgh impedance).
Thi@, mﬁdt@ﬁ: Bits of iBBiiraon tdn®B st@bd ik hﬁxgﬁﬁﬁﬁﬁe}’m&ﬁ}ﬂ celt@Y.| £&@ morkB®s of
in¥\%lagxon 4 sgte le;#lang Z%Its o6mf%fmatu%a§ sttates F]ro‘ydmrgg % %%rn? {xon efc.).

eri al um hum er substances
d epehd ifahrgca'em meteds felude fosginganslymeris sqmisanductds @s gjgyeaAreer withina via ina

lafee BAd Kbsegh@tly @iz g Yith&eapPri@pfidameltmile palppdr yhemigly & vived [Thefgeication
magordﬁgﬁﬁ' beteExgloﬁ!i FJ%rEJ gge%r H&L gc{l}lgﬁll me‘ingry d%&s%glahysﬂdlbrwﬁ%%e

ner nmenor ance
r epr&8gspifos o °1é5‘fler FEPRY fvipsn %9F°fdaP‘ﬁ st ‘h‘di“is‘a’hm’t’eﬁ%ﬂ‘ willow be
des@ibali it ebspadt tolFigired KEL belwDry devi ce. For exanple, after
stor I'E)Q& lqmﬁtra%g a CT?Y c@ﬁ tl?et 100 bvmzh%gsﬁ;@&]lf&lged ng Jﬂﬁsta\{tﬁ aft Haccordance

can e rerrove ormatl on remal ns store
wil P agPeet ¥ e Prﬁ%iP‘;VPfE’F‘"‘}Té”H%‘P“;?‘"ﬁé?H sprpgture juifiafly comprippsia;spytratelqyer 105, one
op@keyshaiow mﬂmoyudﬂeegiocﬂ 10leés whicl chaned)siopri@planter! @biowate formed 115. The

S'ﬁ%gtoﬂgﬁo 1&181 bgﬁﬁe@ t’vﬁl 4 OIKIE@TAH%;IQ rf@r@xa!mglfe o&{géént tQ(DSTI regigns 110 are areas
ve_ information_stared

Wi t

AP ERE PR B G e PreBena e SRS O Phre

i mp et mergorydeld stacturg HOtalsecomprivesioye o et mexsterapiugh E30wbialsars feahed within
anShtEHaJ/e@Elelgcglc ?é? ngamﬁinpiaﬂfréyo% lmgjpbe fonﬁ&tuﬁdeﬁ}){r%%ne or more of the

information froma nenory el enent relates to one or

nore bits of information. The pol yner nenory device
can have two states: a condugtive "ore' state or a

non- conductive "off' state. In addition to these two
20 states, polynmer nenory devices are capabl e of

mai ntaining nmultiple of states contrary to

conventional menory devices. Mre specifically, the

pol ymer menory device can enpl oy varyi ng degrees of

conductivity to identify additional states. For
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conductive state (e.g., nmediumlevel inpedance state),

and a non-conductive state (e.g., very high

i npedance). 25 Thus, multiple bits of information can

be stored in a S|ngle pol ymer nmenory cell (e.g., 2 or

B2 6f  information - 4 states providi ﬁ‘g”%szﬁ‘?“f"é‘””

of information, 8 states provi ding 3 bits of
tufl%gerg]igl%? EBJO in drcfer to?acx)ﬁate-ll:ne ?Herag'on 8% tge? rgelm%lg ce. SE’TCPure%Oé nI%e Fter?ayer dielectric
(E«Pklmrd%mwwnnw aay sumaly wpulaipeematetit) SwiEndent wsgr- Qrerlvlvgztber%D layer 135
mla)} deh ey 1aphiyo fo&&ffémbﬁfm métd oXi@N4Feri1 e ORObryHoR leopP® @) Yontacts are formed

thfou%ﬁ the%rst mcgzﬁ ox1c%k?agér(igﬁt ané) Qe st &%9905 é&? ﬁmnwp 13 cogﬁgaj:ogx?éﬁg éogtact 150 can

evi ces
befprered Pﬂ@boaetaﬂtsrsech f‘% ope orsvereﬁablf ing sftd{omdsdfﬁ ViHe aﬁéfrfwéiifecﬂy over the
oﬁ'ﬁf‘ﬂifré/tu@&wpﬁ@s 130arag@dbdaree W th the present invention

wi |l Atgﬁ)tﬁé cQ%)er CQ§§CYS rlF(p ?Sq a\Megsn)nE HaKEL Iayetr 960 sj @ﬁﬁ&@@ an;!t etJhLd in order to

bel o ustrates a menory c structure
e VR BBt al PATEBEE mordﬁq © pagee atjeppt a portion of
capeE.OThel epesed copet 1hcoamtals¢)mtalytﬁcfmatehze 1§50weelnt pn antietntejobihe via opening
an-E hs%tlﬁgé({@ [’aXx i gé‘lyrél %Hﬁl; i frfs foﬂ atpbl%uir )ﬁerﬁc?%?éé’rdelﬁ @ME)370 in a lower portion

substrate a or nore shallow trench
o g2 QPR ?hé@%ﬁ@mweaﬂa@fatemaeﬁS%cﬁaaﬁﬁéliegl@tt%%cﬂﬂate access betyween
atilqayp bz Rk@ddeaethopymamenérp elneeck 1105. The 35 STI regi ons

110 HRY pblep()lftlbrl drad v1%ﬂeﬁn£&lu@3§ by Q)% el@ﬂrtxﬁr('i‘]ig Londtfc@xre mﬁt\éx@amls EThe TE
Ad acenIt) the STI reas

B PR SO KSR P el B e o
amgfrphbiy earirpewnd/yy awygbrhbirgtionythdresf. SVHEQ Qsuitdple goligeripapglied evieen 2 bottom or
10%&%1&&%&9 (@)pgeg Q)n@(lt $43) &1@ 227 51&@&16 @’fbemﬁﬁna{iﬂﬁrcﬁ: bk Hﬂtﬁﬁ {r &M and/or erased

&1 é?]éog?x\er 11(1:emf)rlcyl L%lenﬁ_]g g. l&%\eo'a_zpr thoﬁ%l onlﬁ f’ sanPc é)o nt e rfﬁn}(%)ﬁécme% 170 is
ddpigieds dtemmdl@tnkcsﬂl ndigom & itghouldhe wdegfiood fhet n@“ﬂ@%@@ﬂm@ glgipents may
bﬂgﬁlim{;m&m&%mﬁ ungst en pl ugs 130 in order to

l;_ggl gzillfh at Irnftﬁ Paegr %C?I etf aev&c»{d lme ?85 rfsEtB§V¥1'y Ca%lérresefg%(er%t 1846 portion of

the typrpledirade laﬁwd g mastc alkhtion pfrﬁgmelaqtmq%@/errtéq di¢ larneﬁeeﬁl la@alseyﬂa@e
cdzlﬁ&gred of Qtéﬁﬁllnﬂ hlﬂg’lat, f(bﬁcxluiqﬁé b&lyxeﬁateﬂiéiésuchmbdnechﬁm&tnmk&maaﬂmm,
ut:!irﬂ'uom antalum %co ?%1 e, sﬂlclox{ Iﬁélgenﬁgnﬁlm n&{xde élte%)ﬁﬁl{de Jancﬁdr cﬁaﬂﬁatgﬁs thereof

acls are
mpy a#sg pe wgaeéun ﬂmw@esmoayfélre barzies mgtaldeyer 80- §f1?)‘ﬁ“1‘3ﬁgﬁéﬁl laypn¥§0 sepygs to
RN usiGn FRPRIICOORRE lotherlayet Miha Gbrd tiGhag @Mmpie l@ninum and is formed

agg,"%a ,%a'? fier £ V# g,{ﬁve éy&-g % 100l fz;%ﬁ S Hard LMAI baDkE and the

ar e ectly over the
WeFH lne@y deﬁﬁ? & PRIGPEYE f@'rfhemaf@@%af %EIS%S“I%I% apall%mf abri cat ed.
At OpAlthbeh 60diRER 066 Ate d@iosstrdib0n thd dmoryatll dredsd 100 fr@hould be appreciated
thgtI oglqu&MeL ﬁayl b ¥ofihed mgrekeﬁteﬂg Re xsﬁéx'ﬁo%dcel?sr&qcn@é ﬁ)h @rﬂ SﬁCH is Q(;n@glf)lated to

create one or nore via openings therein. The via
faBﬁYé‘H’i"H"g“‘?P§°fc,“?eé’&’feéH“"F‘i‘ﬁ1°‘br der to expose at |east a
por t Fabdrativh of trowperyy cell Fstueifosdte pbppermps doonin extcldr 4o

dé@crﬁ@tlﬁguystahﬁl ﬁ!ﬁ%&&v& 1@%1@3‘@5 lk ust bel ow or at the base of

the via openin nd is util dto
ol yIERE P Gt bt fret e eyl g 8 s popE By v
digguim) 202 #presemiinga pogineef aporess fgrorming sutfirbesevielaen@ peprilingto anfdapes of the

plteJaﬁ v atich, Y 1&taﬁ@{aﬁfa'st@lm sRASH %n&ﬁsoﬁfion@sm@fﬁlé&%e FoB¥e8 [n aQébstrate
|tate ea

one
i OBt S E e300 IR e BT P T o S desed wnch
patprp cFolloydwetSTHIVS Epfmatibrea shirgel otpreimplany miyrbe partdesd @t 31@)ghrough the trench(es)
el ectrode (TE) conductive material 175. The TE
conductive material may conprise any nunber of
materials such as tungsten, titanium titani um
nitride, tantalum 15 anorpheus carbon, and/or any
conbi nations thereof. When a suitable voltage is
appl i ed between a bottomor '.. |ower electrode
(copper contact 155) and a top el ectrode 175,
information can be witten, read, and/or erased from
the pol yner nmenory el enent 170. Moreover, though only
a single polynmer nenory elenent 170 is depicted as




10

15

20

25

30

35

20 Finally, a barrier netal |ayer 180 and a word |ine
185, respectively, are present over at |east a portion
of the top-electrode 175 and at | east a portion of

t he d| eI ectr| c layer 160. The barrier netal

I(@/er 180
WO Cbnposed of a tantalum material, forPexEHpHEM™
G her nmateri aI s such as cobalt, chrom um nickel,

=

in ox%ler tcg%rrr]n cnmnflel stca) ereglotns 3 hni tlﬁé r'cﬁe%(s)tu ’ﬂ 1%1at|ely gugrgumrilll{lgtetﬁe bo&%m poglon of the
SH@EXO9r conbi nations thereof may al so be utilized in

t he THOBTIQHI06 @y thedbe £il3@withauh bAi@maldRdl @1 218)3yi@Eby 18 OTI(sY208 are thereafter
poz; J{ Ang £n n %S?'LXICJG %thrg 1} ?19;{?6 }é&% o;L& m?!én 1[h n %ts%l regions 205

rom con yers to ot ers.

Algereirey Pﬂéadﬁragp %msw gféheg}emw Hiefped Susf Rt “"tPB‘ﬁi’ma“‘m
proda® (D22 tha® Emplapd BxbvelsaylbrizdtB0 masl@\hbﬁlid%lm dtéer roeicitateddratiomyf the
dep]gd%ggﬁjﬁoyed for both the barrier nmetal |ayer and the

desired or ﬂpl)roprlate for the particul ar
St UAIBFE SR CAP B 429 51 P IR R 20 R e o daerance of
twa la@er i3 OroMsetiAd agjekeit fthe STiegitasO 0.yFoll@lilg, 4@ intetlgybiiedectdiO@ D) layer 235
mé,'l%g hupgmtgaﬁat @f‘bs) gxgﬁhe%tﬁgglork B@tas Qélqggverfﬁﬁ@lt' %51%2633&1@% first contact

rmed and presented in é truturfe dggr nat
m%fhanesﬂa e Plggs 8‘&9rff”bbﬁﬁ‘|°}§ii @‘6‘3‘{1 8“ 23@0 AP P\AﬁmPlﬁ?t PR IEREpEouen @
legsfont fghe picied plnds 240nwfomt thalt reglemizi  437)- Gnllowfng; ttheeplupsdideay be filled with
m@g@tlaxl maddkifI UG eknBle; ]agcpanﬁggeﬁ st%déﬁﬁﬁtm@ﬁﬁxﬁ ug @M 159 bd Bmoved using a
up@{tllcul ar, r%f 1%}41(; 5@ substanti al part bel ow
eﬁ?ﬁﬂ?gé’é‘”?s sa ) exenpl ary base el enents
of Figweerfulpnpongieted a cgfsy- sa@rpw \dew R0 Opectialy febeigsted meror a5l piefteie pA0
conticl,?xt \ﬁth aQiaﬁﬂﬁ ﬁﬁ‘reglg%ntfng P8 Bl al pﬂﬂes@en@ﬁfeﬁ inQBcofdfinc@with an aspect of the
pr%grks g&nuo& %feﬁneemoré gﬂg E(BO 15 ?}val c mpn irrl]gt alss:toFa f%?ler 5(? éﬁﬁghehas been
depestiedi(at ifpovertying hideastp paem?blhngths;émmqn@ﬁ C(HStrtﬂmeZ% Ay el mﬂde layer
310 @A bd firmad (&tsbg wea&@stdp e BosZﬂ;Qg SpllbR Fepbytion techiqty at

le a's’ll;(>%1cxowr1]1§gr one erQn%re cé er congasll may e formééﬁl}rpu%h z@ Ie%y% éoﬁBL & the metal

S re r enc
ox&iF fay2 BE) aﬁ@hmﬁsmdmgaunéﬁlalnmms s stpwe@f% Tragytionlar, the metal ovide
laRESID QlertRd (f AAB), ﬁl&)mﬂ&ﬁ)&ﬂ:@lhylﬁgh@mﬁl& ® ﬂﬁh{aﬁﬁs}ene f0d8in order to form one

2 c())pescépg%gg? ?ZS:T nQ Qr% ge]e%%)gr pﬁds l3£b %Be o? onre ﬁ%&?ﬁ%lm cal'x be employed to

Prgasflx Bt véficls thqffé %b EPReHPi pesr3e9 @F{ordﬁppfrm@is §@TF'(°§§h nztfsownvﬁég“re 3
it Shdlid 15)app2ddfatedinaf the bopper ki€linkd ahd/@ dopydr bdds 184y ineXdcChbatiBrtlaericarformal to the
51&@%115 gl}]?@ bowlgo%x otttlte%ntﬁy ((:i% ﬁnéé% op@r(u%(s& '&‘%@q@&h? IEhe bit Ianes and/or pads

any excess oxi to
at Bl lé““tfRI?Pa‘ea“%? PR FoN R PR ﬁfesvglg’%ﬁsbe s ved y « polishing
prédeds @rondat tb yielll y substantially glohekistrfacn, t he surface of the

menny, ¥1g§‘£ i Y ChdMabe Jhgﬁaggx{jof L F&*ﬁ%}f f@ﬁnec[meyno Qéiﬁ&%re&oo comc1dent witha
pl anarization process hat reve

e e
dipgraan gt T EeIigt Pﬁ’é‘g‘k"f(‘ H‘B‘"tessé?ﬁ 8\%‘) “?er’i“e’i'}?‘ﬂ‘?F T“S’X‘F é?glf‘ﬂ‘“i‘efi éﬂaé"mda““
withein asptci of the prsett ingentiche Onge el cdpeea bitiinedpads A0 Havebeafitbrigfed, jhe or more
dxélgzg@ )ayé?smés &L}(bg %med %@ﬂ)s; tﬂs?eréveb & si&h fn@fgﬁ:@ 0. &@ible2%eB)irid Mhaterials

mﬂ‘ﬁ’f g’f-“i‘eaff-“g r v %:ge S rémgaﬁteniﬂ% élrd;é)hgly i%‘“a‘ixi‘bihf%@z‘%mg a sultable

et¢himg BIIO(tewgtan dpp@b@(l;tgattemec( phbtDpsist gpplied thY§fB, oh€lor e vb@penmgs may be

fopi&@ %bdv@?l m(aasast%&%))mav& the alaecuﬁTak,er UGG i?ﬁ&tea Raias wel |l as
rs

one TR RsRE R fisetiag fiveny b d et HhirtAGr B Segp 3Ry poin
repisentizjPa pogiofdf a priagshspplovsdite fdhyecals @ pdlxmermehotyldeving dpticeatdance with an aspect
oﬂﬂﬁ@ﬁﬁen@rﬂ@nu&f Tﬁ&ﬁenﬁ%&]&%aﬂﬁéﬁ@de&é@ua‘e@aﬁe@ﬁ ety Bpehing 505 formed in the

region (Fig. 1, 137). Follow ng, the plugs 240 can be

filled wth tungsten material, for exanple, and any

excess tungsten present outshde of the plugs 240 may

be renoved using a suitable polishing process such as

a CWP process (at 244). 15 Figure 3 denonstrates a

cross-sectional view of a partially fabricated nenory

cell structure 300 coincident with a di agram 302

representing a portion of a process enployed in

accordance with an aspect of the
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present invention. The nenory cell structure 300 is

shown conprising a stop |layer 305 which has been

deposited (at 308) overlying at |least a partial length
the menory cell structure 300. A first netal oxide

of
Wé{/’é’?smlﬁé can then be formed (at 312) over PREUSH0R4P14797

Iayer 305 using any suitabl e deposition technique. 20

dlflecmc(?zgerqgﬂr su81 at a(t) [easpgpog:f)r(l: (% p ogPetr Iglgﬂ e/g%%?(ﬁs exHE%hwwereguou%h e The copper
Padé%rﬁayea@team @ lowléoteeﬁke@mﬁwohgm nRgFIER A9Vipe TECT% rTbeughhoniyfone via

opehifly iS fl104@atb Ry bulBEdAndedsBodIRE tdr€idnadhe vid dp@ingBrbyede ci@XddGkthe manner

dgsg%?gabo 10 is etched (at 318), for exanple, by
oylng a S|ngle or dual damascene process in order
t

to forlerstaRationsf thygspascdcenspdsthep Fanvertpdipermpeylidu@yS8P whiptacts asa
cdblystiDduBseduer]d PBicatpa fkSceesuch@e pRfoteR6vEh i @blgiee mbnskySleMar thereon.

Iﬂﬁdfoqnhe%}f&gr shﬁde aﬁ%c%grgtjéé o @agsgze I?égg tha? %aggﬁxt!as%c%sg by v&xha@ ﬁast one

O r co Tho ug
cFgpoeSHsTH A Pwﬂg‘«wew el%“ j s §mfsepﬁbaé°fa15 e el pagey o
sttubyare. 1t dhenlCippppedciated that bthed @iserials ehayOie uiDEiiRddifads the@pper sulfide which
msmé . glﬁabi% cRAsks Itcﬁg;odo@feﬁlatﬁpmhg wgm &,éamm Rmsk deval | s

/or_bottom portion of t line/ ad?
o p e nﬁnllf tee - 2 Pstiglls Eepricalftt rPeﬁPc’ryf’ﬂ]é“‘HP’fe 69(? ‘ﬁ’é‘%s“%lﬁ’d‘? Fforq3eg @it an aspect
of the. preset igvefitioh dn@ cointddtrin witoipgram 6020l¢pesenting @ 0@l Iof yortsadpplier g the

mgﬁétrﬁeh ﬁluctt?}g 200 ’@S(t‘rﬁ&&y &4 Qlﬁl@t[lr @@ris &ﬁc@d@%\ﬁﬁéjan Qééa & catalytic material
ocess i n or

(AT iy vpRLRAE™ & P R e b P S i a9 4
pieYidusls inergioried the ofppea syifale bas eptalyiic Hrapentiesovitivespett §p fgming and/or growing

pSHntekhadidAhIe THE QheQSBpE}Qﬁlﬂﬁ B85 1M Byed to 2 itafbipBIGkheR BRofl) it 608) in at least a

ion of a process for making the
lo?fﬁrp °“°2&‘Fflg%pte‘?lfg%r e is depicted in accordance with
an aléfgm:?t depjfts 2 thegnoyy cddlsstsyeturei7pRremitipasom Fipyie 6 cautpeisivg@ppfigper material
fogiﬁi IIJ thd 16t POR[E ofHRVia BRMBg 108 efhe b peel Sadi@dons @G a@ﬁlyxﬁ&)ﬁl&nory

element 7§§ t”Irhl Fem!a aX &l ortion 02 g-xe g& X em?ﬁ 5%9 18 e? wglt a cond(l)lc@v? matenal?a? y(ﬁs The

own I n U re rrc
cqnﬁ@lpv[g thatergnk 708 eonstmtqs f fog @ectrnt%ena}:‘[IE@B:ert@r %ﬁp yia opemng is substannally

finea v madosauctaaﬁa{tam athyeoiedita nhatidl @Ry Belgoged overldgieit@ péition of the
Sl QP By S0 b, RAQEASRA ikl s2PPT OPT T AL € pal | er hed

otoresl's or nore via openings
rray BeniSiopgpsts SR fpemopy og{ sty {00 epripig R (op Glfctrode layer
8@3fforinéti@hetbo@t. G brildr @ réndbyEdkcess@p eRGrolidithtetiad biRblth@ b tof dctrode plug is formed
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menory cell structure 600. The nmenory cell structure
600 is depicted as having an area of catalytic

material (e.g. copper sulfide) in the upper portion
of the cogper bit Iinel pad 320 and bel ow a vi a openi
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has catalytic properties with respect to form ng
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Wien a portion of thRpdiRhgehpbichpivefy 405 is etched
to forman opening in the dielectri

expo’s TeFees &‘6‘6’6@?‘9‘8 R PR miepon améeﬁ%aﬁ? Reg o S%{g}wf“?“&‘gfﬁ“m’y and
sdpdrodiepa $abti@dbnt her eover conformal ly. Further, the
copper-contai ning alum numword |ine |ayer 1005 may be
deposited such that the opening in the dielectric 405
is also filled conformally (see Figure 1). In
addition, other features nmay e fabricated in and/or
above the word 5 line 1005 according to the desired
application of the nmenory cell structure 1000.
Referring nowto Figure 11, a flow diagram of an
exenpl ary nethod 1100 for fabricating a polymer

menory device in a via is denonstrated in accordance
with an aspect of the present invention. The nethod
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-..Next .. .exposed portions of

copper bit lines and/or copper pads may be fornmed by
any one of a single and dual danascene process. 10

> A .are converted to
B2pes! sul fide at 1120.| pr sul fide serves at
[‘east ‘as a catalyst in ordéito facilitate selective
pol yner growth in the via by chem cal vapor

deposition, for exanple. Alternatives to chem ca
vapor deposition include spin-on diluted polymner
solution and/or utilizing a nononmer solution. Thus, a
user, elect to use selective polynmer growh via
cheégggﬁgsapor deposition at 1130, to-spin on a

pol ymer solution and bake to fill the | ower portion of

the,via w.t I L teri.al at 114Q, .!,. 15 or to
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(including any reference to a "neans") used to

desgrib tg are intended..to rrespond,
aniGss. o HEeAATRARET, RrleodthER0 Bt 1B FRRHfte aver so
perasde fosmiatiep elpettide phy ih theatpparpodiontofithedds cr i bed :
conponent (i.e., that is functi-onally equivalent),

even. t hough not structurally equivalent to the ’

di sk| osddie stethodt afradaimhl, obhepein ther polyn®® rhdteridl wompiisss polyphenol
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oS AFe " el et polS iPTRad, e  Paly iy, B Etigphene,
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eripoly- (Eplienylase vinylehxs) afld/6i ¢opbimubfinsAHMNIGK atPstiBonolieks thereof.
any given or particular application.. 35 | NDUSTRI AL ,
APPLI CABI LI TY The net hods and systens of the present

i néent | Phe AEBod 5£E1alm 1, wHeRén fhe edptbiddtrodE e ARE BorhpHises tungsten
e y.and s conduct or. fabrication; 9 PrtfBd :

19 Sggnme) (e Afesplom  (Te). Aanjurg 3nitriden (KRY), pmoxphous carbon,

met hod of fabricating a polymer nmenory .device i'n a via
conprising: providing a sem conductor substrate

havi ng at ‘| east one netal -contlfi ning | ayer 5 thereon;
form ng at | east one dielectric | ayer "over the

nmetal - contai ning |ayer; : ‘




“layer...formng a pol yner ‘.v_matﬁj:

formng at |least one via in the dielectric layer to
expose at |east a portion of the netal containing

| in a lower portion
6}?{29@ via, wherein for .0 pol yner materi al
conprises converting at “BAst A portion of the exposed
nmetal -containing layer to a netal sulfide and at

-l east one of selective polynmer growh by CVD; spin-on

~pol ymer solution and bake; and pol yner growth by

application of a nonomers solution; and formng a top

Ui o, Ry B R e AP R R e mpgnesiom,

f or reoly cbuomllmsnetd isdiciloppdoyscbereaf tnd/orrany bembirdtioh thereof.
contai ning | ayer, the copper contact being any one of
copper connection, copper pad, copper plug, and

cop[ﬁer biThe Iniethed oZ@laig 5, Whereireillogsl c@ﬁpx@eﬂa@ﬁeﬂoy@ (Kdvae®, Invar,

co g the top electrode |aye 0 to
fo?}in&%n%(%p %?& ?ﬁ 3%355 Eﬂ"ﬁ“ héteﬁ!ppg’rag'ﬂ?ﬁ €hf aliqye andlor

vi -a combindtims tterdofid. of claim 1, wherein the poI ymer

~material conprises polyphenol acetylene,
pol y-acetyl ene, poly-Bi phenyl acetylene, polyaniline,

pol ¥t hi ommethod afclginn umtuéhwmmsmgcmda&whwf c
macr ocyclﬁgj.f Slqu gllg ed pol ypor phyri ns, :
met al | ocBpisbing op §’S‘b*b“lt9 BEly ‘&?ﬂdﬁé’@gmthe upper

10 pol puition b£ihe 9ia; pol ypyrrol es, and poly- (p-phenyl ene
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zinc, nickel, iron, nmanganese, nagnesium gold,
chrom um . metal silici des, alloys thereof, and/ or any

con®i natTiRNmEMed Ffclaif- 1,T t | , |
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magneS| um silver . alloy, and/or conbinations thereof.

The nmethod of ‘claim 1, further conprising at | east
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10. A system of fabricating a polymer memory device in a via comprising;
means for providing a semlconductor substrate having at least a ﬁrst dielectric

layer thereon;

means for formmg at least one of a copper bit line and a copper. pad in the first
dielectric layer

" means for forming at least a second dlelecinc layer over the at least one of the
copper bit line and the copper pad; '

1




ﬂpy $hi_n-on pol yner solutlon

‘Dot yphenol 20 | acetylehe*”ppfyabetylene

15 . 8. The nethod of claim1, wherein formng the

pol ymer material conprises selective polymer growh
d bake. 9. The nethod of
5,|al conpri ses

50068, . wherein the poI_ '

pol y-di phenyl acetyl ene, polyaniline, polythiophene,
pol ypor phyrins, porphyrinic macrocycles, thiol

derivatized polyporphyrins; poly- netallocenes,
pol yf errocenes;. pol ypht hal ocyani nes, pol yvinyl enes,
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25 1&st ofponticil cftheddt 1daaiine ¢appen Bit ﬁn@ﬁi@&pﬁerwvr y device
inavia coon|S|ng means for providing
seni condBERII0F gloatng,t Bolmer materal ‘Pé‘a‘§WefanTP‘P%9f the via, wherein

die bﬁﬁlﬁg the pb@)iﬁ[’ wlalSERRRpris®afdnt R chRfeMiddtt fhstla ?p%ﬁion of the

one of opper. .bit line and a copper pad in the
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copper tine and't opper 11 TPant
19/ 657*2@65‘0 AERIPSMESs SB‘WE51943 means for formng at
| east ONgeisdor il o 954 } ?ﬁ@%
| east g portion g the&?}tog%%g{sénh% Coppé’lpag;l’t i ne e vie;
andm@bpper pad; neans for growing a polymer nateria

ina '0"‘ﬁEar£?<511f:&gi3%p woRPlidd dier #GEERD 1o %ie%;%&qa}eg

pol ymer materi a - ses neans tor ver

_least a portion of the 5 exposed copper bi t Ilne or

copper pad to a copper sulfide and at |east one of:
sel ective polyner growth by CVD;, spin-on pol yner

sol ution and bake; and polymer growth by application
of a nononers solution; nmeans for formng a top

el ectrode material |ayer in an upper portion of the
via; and 10 neans for formng a word |ine over at

| east the top electrode layer. 12 MOR
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