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35  development has vastly increased the amount of information desired/required to be stored and maintained for
computer and electronic devices.
Generally, information is stored and maintained in one or more of a number of types of storage devices.
Storage devices include long term storage mediums such as, for example, hard disk drives, compact disk drives
and corresponding media, digital video disk (DVD) drives, and the like. The long term storage mediums

40  typically store larger amounts of information at a lower cost, but are slower than other types of storage devices. -
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i n accordance Wigt13 is a graph depicting the effect of an intrinsic electric field on an interface between a

30  conductivity facilitating layer and a polymer layer in accordance with one or more aspects of the present
invention. ‘
‘ Fig. 14 is graph illustrating charge carrier distribution of an exemplary memory cell in accordance with
one or more aspects of the present invention.
Fig. 15 is another graph illustrating charge carrier distribution of an exemplary memory cell in
35  accordance with one or more aspects of the present invention.
Fig. 16 depicts yet another graph illustrating charge carrier distribution of an exemplary memory cell in
accordance with one or more aspects of the present invention.
Fig. 17 is yet another graph illusirating charge carrier distribution of an exemplary memory cell in

accordance with one or more aspects of the present invention.
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which permit the conductivity facilitating compound to donate and accept charges. According to one or more

aspects of the present invention, the passive layer 106 can be copper sulfide (Cu,S, CuS) formed on the
conductive layer via plasma enhanced chemical vapor deposition (PECVD) utilizing a metal organic gas

35  precursor. This process can also be referred to as metal organic chemical vapor deposition (MOCVD), and
mitigates toxic hydrogen sulfide (H,S) gas that would otherwise be present during the process. Examples of
other conductivity facilitating compounds that can be employed for the passive layer 106 include one or more of
the following: copper oxide (CuQ, Cuy0), manganese oxide (MnQ,), titanium dioxide (Ti0O,), indium oxide
(150y), silver sulfide (Ag,S, AgS), iron oxide (Fe;0,), and the like.
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polydiphenylacetylene; polyaniline; poly(p-phenylene vinylene); polythiophene; polyporphyrins; porphyrinic

_1

macrocycles, thiol derivatized polyporphyrins; polymetallocenes such as polyferrocenes, polyphthalocyanines;
polyvinylenes; polystiroles; and the like. Additionally, the properties of the organic material can be modified by
doping with a suitable dopant (e.g., salt).
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During typical device operation, electrons flow from the second electrode 110 through the selectively
conductive media to the first electrode 104 based on a voltage applied to the electrodes if the organic layer is n-
type conductor. Alternately, holes flow from the first electrode 104 to second electrode 110 if the organic layer
108 is p-type conductor, or both electrons and holes flow in the organic layer if it can be both n and p type with
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that corres S to respective Jed states

t hr eshol df°’{/aa£‘@éta§?§?"i‘°é§”8eoﬁen8]i ndouﬁfoﬁl Joraiinar ke hisamreiehbrdrn ng the
i dent3(t y winbérhe stawd @it pravide ditacliinagyOnisipietatidng Ioh&saiﬁfgraman wrEerinty theetghnic t he

t hi ckness ' t he
presonce Ben o p0ROLPLE s sONEY SpolHe by Ko GRREHA i BF Rl
exceeds a"aUeiBliEDI d val ue ("on" state) permts an applied voltage to
wite, read, omg QlisAet awdf VEwWilhstrtihg avtter drg26ibi@y @l Qe0) b fortididA®Niyh caebel ;

The

‘("“ ;[ feas St ias ee)é ‘r%%gdgr;]c? Evuﬁ J&L% o%éri?{lsg%ls oﬁlk %&Lﬂt mkéikﬁén, %&8&%@ %131 %Qfxﬁ@ghgﬁ rrg . :’g'n ue
i nt 0/4F onfemasy %rlgfa r’i“P"cﬂ“FFE%? gllrmoeqsr a dual selfpéuqttréfaﬂderq@@rf?m&q weofyrdsticer2Adalieugani ¢

Menory ceitls o i@ appdciar@BatQiemdily @iictukes hdving ndre (iRn @vo ,celﬁ céﬁCbE tiBated. THOhdnSory defice
volts) i SZO%QIR:Iuﬁ g%rﬁ)usadle?ect}ﬁg ka& ar‘s(:’]such 2 ag'e(%%e\%l()z a%%@tt er 1n su g\}?épsca(rae a?ﬁ?é%elijtrer? 3% aSJ 'S

per formed wh menory cell
is in (e. ignerlaygr éiqle‘rffmﬂdg@a neush lam%ﬁz prshR04 rmbtram@duqoewatpmé@aml& e um

i npedanc esubs'iel?ﬂaliy B8 the ierial Afving iRleBfc frbpefios. WillR uyémeﬂ arrﬁer a&&@% @@6 1§ ﬁrmeﬁ or
ex a npé(? 0 1hav1ng ix&ssogatﬁd ba%rf?la%e{) frth ;hathétgﬁlgeg fllgP%on 8&@? 18\561‘ e %qro %Og brgor 2 sut sg uené1 B{(e.ht ,([)
ot her 20 POniBhalewep fleatrbdst2B6is & amverpibonddetivomiterial, bichascyppembut eapralse elidgrfer,  To

erase i nf gLARE B omef auitébereoﬁdﬂé@e ;ukrelapsrugpa@ hlﬁmmﬁf@ eRbMiuf ege}manﬁmr@maﬁﬁgﬁemmo I tage
exce

or a polarit site t olarit t,
O ashol magierionitam it geh Dlafi: sifim 5106 Vi 0%, Rlo Beepr e 1 S8nor her
or gani ¢ nedpiligoncdpéd ap@houg sifiron.mephsilipfdesirid it likea Exdyeples biallngs dhat ¢an bewtibired nce

Wi th 99e gk cHRicBveasREA iR e HRfoyR! AR, bR \MERLIBOReondi B SorilE WRinksscRd] 1S a

mul ti-cell
magnesium-silver alloy, and various other alloys.

A passive layer 212 is formed above the lower electrode 206 in accordance with one or more aspects of
the present invention. The passive layer can, for example, be copper sulfide (Cu,S, CuS) and can be formed on
the conductive lower electrode 206 by plasma enhanced chemical vapor deposition (PECVD) or metal organic

40  chemical vapor deposition (MOCVD) wherein a metal organic gas precursor is utilized and the presence of toxic
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25 nmenory device. For illustrative purposes, a dual cell structure is
descri bed for the nenory device 200 although it is to be appreci at ed t hat
menory st 5|7V| ng nore than two cells can be created. The nory
devi ce . %&}%ﬁ/@‘?ﬁj es various-dielectric |ayers PCTUs2003/021669
-such- as- Iayer5202 and20. 4, . wherein such. | ayers_are al so

referred ) 202 and
EJ gdthuftlle 41,5) 46 the*eﬁgﬁfugit@ﬁﬁﬁ Qﬁe%!)rﬁlgﬁo[h;pﬁceg gék,wéglg&r )

204 can uctor or exa substantlaII¥ any
type mat 8¥ecifed pasivedgyepdieEr 32 E°°B‘i’%§?)aélat°?”@§°n awvetwfl P apcgspglemont jpr the mplgy
el ECtI’Od&leﬂ&ﬁddvﬁ:eﬁC@l' med 30 having an associ ated barrier |layer 208 that

mtigates dif ]:A!Elc?r ]?s%(/%l;aﬁg%}ggmléen%hc%ﬁ ttﬂe%%?ecl?ig e& 5629& aded 'all%%gﬂéj a*g‘ 2d4aa¥1 r

210. The | ower eIe ductive nmaterl suc
coppe?, BtmicsaRicendacor matetial i is frgied w@mﬁﬁa@r 14 ﬁych@f@m majgriat %Peefoﬁ‘fi‘ﬁlaﬂ?zfl ve

mat eri al p&ylﬁéa malﬁdui’é d18hid ymmdfmgms 68 or gﬁferasa,smydatylegalcx@l or B DEIgphidiplacetylenc

I
rzrlaﬂgan es dls or g%nfg?élggéyd],pixen?laﬁ[} ene; Pélﬁni?lge Hoqu "pjhn%)(lgle eifx%leéxo n}ol)gth%x\ﬂ I’ (fn%k&lﬂl fn}gm
silicon, pmhyamc hdrgepdlegetiol darn@ﬂqe%plxpm@évrmafémﬂta@gcem sugh 3s gylferocenes,c an be

:Jtl i Zes/tl))f)lﬁil'hzhaﬁcyhrfi&s Q;@l@fih&@énésyl%lymbﬁi hntﬂlthelhﬂ&l ude Hastelloy(r), Kovar(r),
nvar, ne ncon n n
F‘}'%ﬂgam&ﬁﬁ éxpag Eﬁ) lsoglarh%ﬁy&ﬂleé wﬁh Al& cglc mater?a%w guacg glslec a'tenki%%x\n

aIIoQO and va paSS|ve bove
| ower el échde feexafple.siticaresid @ENcdicon didyide (ROD lsﬂlm pigridg St @ﬂﬁfSﬂICQ%YIﬁF@s ent

i nventi omsloWﬁﬂm5a$ed\éﬁcAn%meé ﬁﬁﬁlﬁ}) p$1§"s'i11c81¥ AARHHBus smeonct@mmyonawmamogjzs

CuS) and h ovver e ect ro I asrra
enhanced Pﬁ?ﬁ&f‘ﬁ saf e & gfggsr‘g ’8’@5’8@@("?5@?@? Fgésa%)s P ARERYP SPEFY fﬁaf Cpoi’@mﬁ TS T%
vapor depthei spitable ins D@/ Dteriah exsdliustragedtwe edndwtigalestodey 388 gpd wmesf@med a§>0‘(9tﬂ1ﬁl | zed

and tke Qfl_%‘:a‘ﬁ@ﬂgt&lapjltlk&?ﬂlﬁ mcﬁxdé/mr%pﬁfe{'s(%é&@gﬂof gédé@%ﬁﬂ)?éag@ %ﬁé@al) @Bédﬂbpgen

sul fide ( her eby m ated durjn 3{31:”3 |oth§roce ; | ower
el ectr odéﬂe?ﬁré’ cells 422 apd &gErede ‘Bﬁ%’g‘ialxpé’rti"”a‘ag? and 3t dyreqlings) of thogrganie maletzl 2t a5 a
common adihisyidt sultablovolige teppicdheprrandechaie 218ved desirde 2054 dtoragastate feyg. dedypthee 200.
After thg, RASSL ¥ LaXe Etorgcil-xg (cj? #2d f?cﬁﬁ e AHES cell BE vﬁusr@Js 86 kditaBle boMYSRNis ajaﬁr%d 'S

added above the layer , organi ¢ sem conduct or n?t eria
formed wibeTRFR clepfodt %?39@?“ %%ﬂodsa%w W@a Pt it orsddn (optgy fipm) the gpmery ?ﬂﬁ%
pol yr2dr i ncl udishigteddbgaindltigkodie¢tiaescan S fadhedisbo@nies ogganienbateriatd 14 ofboyraroase igzdnene
(cis or tt&«?&@&mr ?& Mﬁé‘o@&' gﬁﬁihéjo?g.ﬁh m(lﬁlcgﬂ 19ém01; d@ﬁ ZOOQBJ ﬁé%aﬂﬂﬁ:&)@d@pet yl ene;
pol yani | i ne; enyl ene ene t I ophene; yrins;
por phyr i rﬁc@rdf‘f%fé Wﬁ%%ﬁé@aﬁdtqﬁ‘ic'& (KBQ"WéﬁdP"fééF %dl%oflﬁmr? M’?g St"‘ﬁ%ﬂ ‘?E?Et #sdcenes
such as Ffﬁﬂtly&ﬁﬁﬂ‘u&é?@d@eion Vanlily plidra i@ C handitid scomfod-yard hieh siless illuystoited 8226 @l es;
and the |k t 1 S 2] e
di el ectri'c ereznal'f) eri af)&é‘%ggoa%r ﬁrg&’ r&gfheaﬁlégt&r%?ghan%t?g%‘gh Le!égﬁc@e%@qce%%& i
exan@oe, thinr¢sensinvensionies.( 8sl6dyte/werdieragcoteadiWBR) de (Si O2), silicon nitri de
Egl 36 N4%: (Si |\||)Refe$r|1r1glbﬁ€ﬂ? t&XfySﬂ&th Furbal zio&if@g 1Nythp viéw ﬂlﬁﬁtrhtéb&heﬂﬂal&bll suﬁm? c%nég)e

i ol ysi 0 el

y) rPtingo &b waﬁ iOé Ed%@&)ogpeb Vet i‘%o osprﬁ% sEruc u{ealgé a¥,§ %%gécg)rc

phosph03| osirca any suitable
spi n-on gma@smn)p@cgnre@%le@osx)ledcfxomahgﬁom@m@rofgummt@am%ﬂ#éﬁeﬁgc wmEeelalel . As
i 11 ustratfeibddBoveonducti ve el ectrodes 218 and 220 are formed above the 15

Ce)[ ggﬁog d rerg't 2:1121 ugplsgig F é %ﬁ%)tagl?ys?’%f) 5) n?m\ﬂqlil)rgr%gl saslixl;hI ag Ean mac':%ge tFe[ been%)\,\ec%{]s c%s glée herem
f or med i nisfllestated afuclpaatriydngendrally faamefl ona s@pqnée,spd wﬁ@;)an@mdvdqea ﬁw@&h?féﬂhﬂﬁser i al

214.  Thusg, rlei{erréil 1S b, s'nd\écaiu;a %fﬂoas m,qkfe@ea B HRRdRs. eﬂheﬁltefsea@rtl afga&maﬁd e
al e an

el ectrode st or age, st
stored i na‘é(‘} |’”°’id °’TSF¢B theﬁ‘?greﬁsré c‘gaéﬂem?? ﬁe?] @ﬁ%?a@zggpt‘f’rf‘ﬂﬁ € TP et @51 't age
i s appl i e aOet \)bg choedirgahd seuling 22 Mlsdnhpepristtcolous 20O Ys ia tstrurydge. ¥t aobmean be

stor 6515 | Nadafts s&ﬁﬁ%ﬁ(ﬁ} %Qan& mwm{ s‘(rol?e?kj\S)%affresl%& ). @&Ieﬁgnp?@ﬁwﬁate @él iogl e
el ectrodes_can be forned above the or ganic Jmate 214 to r?@b;}gre t han

two menor Db fbe Temqgy el indispted aéﬂﬁvsmfgncmrv e 3 sratlﬁn% cpiprnQfthe BT es

200 can bendvarcfessciegoadDRAM), for example, memory cells include transistor-capacitor pairs. To writeto a
memory cell, a charge can be sent to the appropriate column (e.g., via CAS 306) to activate the respective

transistors in the columns, and the state that respective capacitors should take on can be sent to the appropriate

40  columns (e.g., via RAS 308). To read the state of the cells, a sense-amplifier can determine the level of charge
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accordance with an Integrated Crcuit (1C nenory device (e.g., 1 Mit, 2

Moit, 8 Mit storage cells, ... and so forth, constructed as a
non-vol atil e mam)q IC). In addition, common-word |ines such as illustrated
at 226 i n WO 2404863 can be provided to store, erase, r&@&HUSHNHOUFY e a

plurality of multi-cell structures in accordance with 25 the present

I nventi Onn ee ca cit 1S, éégls E{V\Qd rcgr(t anbe rgaﬁ t'her?)sé 1{ err%Jd'a%QD ti{ it be%y to

ref erence nu op VI eW|

structur @P@Pla%féat W, \ﬂi“ét@feé Fig. 3 meludes it mrmoptrsiis (¢ PYORE ‘éql}@nf)op

of -t he- Sth’éizl&khtﬁﬁenﬁﬁ@asaﬁohﬁ'aﬁbﬂ tﬂd@rnuﬁtbﬁ@ﬂneﬁ@fy cBitladid is not to be limited to-any partdulilensi on)
structuremzl oS ae f or ned tan grnl;umheofc%nbl nq{sl on of organic material 214 and

di el ect r FE HET QP FATE9E escCri apeve.™ 30 Tur ni ng to Fig. 3, an array
300 of nenor yTel‘emt@Flgs‘b@h“ta‘ya}’qufhbﬁ%@thﬂh@“h@rﬂbﬁﬂ“b@@@@@@@b’i’@éﬁ her ei n,

I sdl 'l Uisﬁllélﬁfaﬁ@ Suava:xherﬁogy 3| Eﬁ)’foi iBstAe) bdﬂ td 1195 Li:ﬂn Bes@ibbd 26618 wbﬁ&@écté&af er,
an i nc e rererre n n a
o alt Hech T R s f ey &aym%% Fosiaeige o s et Sl 104 RS

bi tline Fanl sarowsledién either sidahytdieclecitiey instiaing ceerint 404owhich cppeatsp pergfersgd toas gor y

cell. Dagrﬁ\er@e@@r dfecsit @Lﬁ}j ThdldidiSic FRIRA ¥O4Q:§A ks e)(aﬂxplg, be fore ifan s&ﬂbleﬁnallier by

o010V g irbetiodap sy adif RRisaR eohegored Beeder s Pa mupRel B
(RAS) 3 0 ihich e pebsiqiently Ye)filled-with cendactiyt wateriahte fain e goniectivy layer The diglectrig mafpriadf ¢ he
Menmory cabd aqk Mh&él}que@ioz ga]a%eh §e [ﬁhghbmﬁm g, 54 chbdk8at RechbddAl p%ﬂﬁimg (Mﬂb um of

t he array 300 access neno e, menory
cells i né’fc’G'éfémFF%%H%‘*ly ugtfces?n%agﬁaﬁghf’t& %f.df%enmﬁaa%%? 41%1% @temﬁaﬂﬁfﬁg?% tve a

char ge cayerlae2 aebé foin@d filseand php dielpeticataerial@dD4icum be ferngd adjacenaito GaSe B8DGer tho

act i Yl@t e chl&’&‘cn(zgﬁﬁﬁ%d e %eléc;rﬁ%!e il %d%oﬂd@cukbﬁyep &ln ngpl?e’po ?sﬂg ahcb& eéﬁeﬁ%ﬁk ‘oh at
respective capacitors s e on can be sent to the appropriate 40

col umms  PEdgre ey PPt thedesired dppenpieigd the state of t he cells, a

sense- anpl i f i ahe @dduciielEmdNen indiedd, Bx/ahmlﬂé caphangweell agmwﬁha@ﬁlﬂmadﬁﬁﬁﬁve

PCT/ US20 SQBE nt, it can
be read g%@?ﬁ%&ﬁ erl\ll‘\,%(rls](eé}lﬂl t c g&g‘ Iﬁagneglﬁ%m%%néss t (‘)lgbmgerg%%r eci at ed
that whi [Palegie. I&%“F‘% sitgn ﬁiaw%§tﬂ? &F‘é’ﬂthPfFPfFPcb“m 40 qxifle, polyllicon; donsdapyRhowse| | S
(e.9.20 8 snomSmetal SiliCids ad G like. EXahples Koy thktmuﬂiahﬁlﬁsuﬂaﬁseoammbtivemtérmmﬁeany
nurber of a.rsItEl{ED éyKovarbl l%var,ri?onel@dﬁconeléq) nggse stai anss Eteeﬁj %n w rlﬂgragclyy#dQ&mus other

confi guratton: arran urnin
4, a cut aéIMySqme@WﬂW?aIYémF@%ranﬁF@@’f thpepndustive layer amqm?@@ag Jiglectris Fyteiing in “dr?ermr y

cell is bl b5t &RLEMHore 2 GhbuP10MBRNR s, b 0.08 ¥ orfuidfe ahcf‘foblﬁ-ﬂ%or Q! mespesd to
the menory cell descrjbed_above with respect to er |ncI udes

a conductYl/Bm prgRes and ghout 1Py or less. SHhe dielseiiingpatgial4g4 ?aﬂé““gﬂﬁ ?b?ff“éﬁ%@ﬁ BEde 04
depi i3%ed ®10), sfitd.dickiie i), silicod @ithide (Bistl)i (32V), sficahexjptridki (RIONG ], flaazinaxd siliosuekidé | ng
materi al é%gE %@&sﬁ@on?ﬁﬁb oés(glhpcﬁl t@t@afetﬁg;o;tﬂ&l%l&ﬁe &ﬁo@”?hoépﬂﬁﬁ&até gfi%se(?S@!)' electric

(ILD). The ctric materi a can or ex formed 1'n any

sui t abl e GemaperhosigFateglagy (BPSE):; én@PWHPm‘%%%ﬁP@WE‘We(S)sOﬁP‘H ofber suieble BPUlaiBgt t er i ng
t echni quesserialand then etched to forman aperture therein, which can
subsequent |y f| | th c VA 0
layer. The die &c Fi %mge rr\éﬁoneor oredagl%th anég%%ér?\l{ bR t|l°ée @gﬁﬁ&g%g&gaﬁ%c%%ﬁ e
pol i shed il speh, ag coppoy pfidef@nd. €a) crrde lfpamdcomtheﬁ@ldv%lm lhsgr t e passiye 1ays¥ duce
t he desi rl@ﬂr walnmg M) dnil fa@:ﬂlﬂteh@id@ﬂhly%bﬂw@éﬁ%&&ndddhﬁﬂaﬁek 213 5thaCdyes Gadvile | ayer .

Al ternati Vgsn% ent oy baf %ﬂf‘ggummﬁnsﬁ ast c%)énaﬂlag up dl,n(lze@nor % crgﬁ}%,r fullf{de C as“eu%) ﬁa% bi 5

dielectri ca or ne scen even
conduct i viersteg gsearthin Ghontthpecopfiugtivelayer vie plpﬁa{aevhawd @me% viveiLAspasifien. |AcgrEpusdA t hen

be pol i shg@opadiiade 406 & h&dddamkovte the c@&&d@@eﬂ Rfn ﬂeﬁ%@épnéﬁ@y mng 'ﬁ.lii]ﬁccd@ $ bdn@sl
dlnen ons. JThe conductive |

can _inclu per as
el B hR APREREG Bpereni ot S Matcltr SPe b By RERDET O3
ger man i ungxcigptidrohourpedd A tegievetop a plassga Meeguetal preaiciprecurior witigatesitheleedd; for hlghly toxic
hydrogen sulfide (H,S) within the process. The metal organic precursor 408 can be, for example, chelate Cu (IT)
diethyldithiocarbamate or Cu(S;CN(C;Hs),), (II). The deposition can take place under relatively low pressure

and temperature conditions (e.g., about 0.2 Pa. and between about 473 to 573 K, respectively).
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pal | adium platinum silver, titanium zinc, alloys thereof, indiumtin
oxi de, ponS|I|con doped anor phous 20 silicon, netal silicides, and the
l'i ke. Iﬂé?(z ?3 | oys that can be utilized for the conductive material
i ncl ude MO80eT ) Kovar (r), Invar, Monel (r), Incondl{ff§S20031021¢8)

stai nl ess steel, magne5| umsilver alloy, and various other alloys. Sone
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include, figp, méd%at @, {,rl(,sgﬁ% V%wgn&% bé§c|n Tipeftbd d)gmaa a%ﬁ{pf helHdre
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t et r aet hyu mbia @pedtsi of tht: prefedtiadgtion P @BIDE Aithdr bpeetietedithA 81 1ay&?DfFopper sulfide 406 can

bor ophos I <o d : 1S5RS | yi m de(s)
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30 mat er i dadhing piEdRssaSesbIP e degide fof Saritliegitied &t sideod12 bﬁhef Qppredifiadagehe
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conducti v, | as e anced chem oS, t,i.0n. aseous
form of goSlbrper Slécu IafIn i oryﬁggcan o e (?ﬁ%é?ﬁm(g g\?éne ?\réce d%?fﬂbefi RO YVEP Qi ¢ h
hel i um optig éndlelgyertiedludep atfpmduqnweuyeaéme(e & Fowdspondigiio gaa@wew@lmdamédmgmm gas

pr ecurs or rigtfsuir&imdaioh bith@ickide By &a&uiarn%ﬂaﬁ 804, M KRdWn o arfifdel Mk @ibledB¥ (ADF@IRST ant

f i tat
AR Y T e S N
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further processi ng ve ar con
subst ant i efebirheddehelsliptdhe smmncimggizﬂleaw Bierial ‘foélé]ﬂqﬂ&leé{ﬂc?q’ﬁc Ttgjial Ry opiggy not be
exanpl e, pdlsnell deibﬁno@fo eﬁ:ﬁxﬁ@ﬁé condilcliveterGaddeliRd ﬁdﬂéht @e/bﬂdvetauﬁfov@fyy control | ed

et chi ?@t Er OCESﬁ whﬁ:eg ecg\ ed tﬁe cgridgcqu lsﬁr(%btz nm li]u%e fﬁ)éxampgI c%tﬂ)%das wnll :Iisrellﬁ)[ ;I des

412 o e copper su a er I ona
further epttd Fq#gblwasi%mvecm@ﬁﬂ@&h Ay AR @@mmgqr@mwrg g@émames@n rengsesss or med
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copper sulfl a anot her
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40  phosphosilicate glass (PSG), borophosphosilicate glass (BPSG), any suitable spin-on glass, polyimide(s) or any
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hei ght thickness that is slightly less than that of the surrounding
dielectric material 604. As with the layer illustrated in Fig. 4, the
dielectri ting material 604 can be forned in an swtable manner
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of unif orCPﬁdtl%‘F"e layeawé O@Wéayer@)ﬂrwelﬂ subsequerilydp fosmed to demprisp e stack giaking Wa@@mtxoj

achi eve aedesired height. -1f the conductive-layer 6021s-not established
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oxi das p%e)ﬁﬁicl:sh Cfg metal‘%@é%ﬁ@'ﬁééﬁ%mfoﬁéxhdlﬁé)&elamab d&lhb!dﬁh&%ama@'&g t he
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pol i shed back The systemfBpQjis¢iudgi 4 dhartier80d defineddiy o hensinpbaging ablurafltlvief Wall$. rifhe chamber
I ﬁCIt lit ﬁt 88 iR W aipbaﬁ! fu¥h :Q%Iay\ﬁaﬂdeiarﬂﬁge S0PREMEK) AﬁeraL@X@{up@ﬂd waleP&6 whidly €1 S
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pI asna. conductive material such as aluminum, chromium, germanium, gold, magnesium, manganese, indium, iron,

h’

nickel, palladium, platinum, silver, titanium, zinc, alloys thereof, indium-tin oxide, polysilicon, doped

40  amorphous silicon, metal silicides, and the like. Examples of alloys that can be utilized for the conductive
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Utilization of the metal organic precursor 616 mtigates the need for

hi ghly.toxic hydrogen sul fide (H2S) within 15 the process. The netal
organic p n be, for exanple, chelate Cu (U

di et hyl di ﬁf‘g@g@ angte or Cu(S2CN(C2H5)2)2 R The pr oc@@”@é‘r?f"f’%‘éﬁ?sp. re
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schemati c rami | ustratlngassem orm ng film
of condu&ore\ﬁ’fwc% ekqnipleiilysigptad theygases &rﬁﬁﬁ%‘i“’déftﬁ‘? the %m‘(emgh aea@)ﬂ) léﬂlafa

| ayer of tawingesci i ezl b.eWhitel fof @irpses owmﬁ)mglmmﬁ dalves iv#ig. B, it io@e Or  Nnor e

aspeghs R I

en hagg edq %ecfr%]f'e% a t(-i“l?/oa?léﬁl%arn ° dpgg%ésﬁg gﬁm%&% es %éﬁ%ﬁ ‘Lt% e}élt |r%§dg égma al
organi ¢ <hparbendPpy a%rg’&?mlmqe% a-nédm qongsigral acmb méeqoée@a withee ofenreAseerts Of thepresest nay
va (rj y I N hesfion S@r éxampla @ Eidwer heddGypd gisidgliver tecHa®im dah Bd ltnﬁldmér&d t(gr’étﬁe &ePosi ti ons
and/ or c S res..and/ or essures.
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seni conderogitonfoa prd agratsiths yafst: ddie g2 digibytien yystem él%ﬁleqmﬂ@talf@mﬂ%asem e are
prodused chdmbar tMﬂlﬁ@ibn as hpRcEYS i eiNciédfibal vapdr UehBStion pRASITTeE méh 3roalfS prédachor bin a

gagﬁl 22 Qg}\éclwrr(]: he atg J:% g‘é d1e%8§@xtocarb -Ia-tgg ureg ER%I-IE Zgg‘%t Whl&ll u&dl%%% e Head D1 1?
which i rhcgmm hadrmy aifide fH.Boridincihei pmessra@ eqsfroaa forgog c@p@nvlmqmammm
sul fide R aD@pSebErb (065, Push 08 ﬂ@%roaﬁedqats the Offambd? £ dérssdlm ot e S ¥ENeBayBFE TOT Y

cells. 05|t|on| ste 10 | cted e support 804
Cor 55 oG aR R S Repovide R thent donf SRLBC P st Por R o ¢ 1
t he @Rantreriergep It wﬂé be apprecintdd ghapgiler gasds at m#ma bristances pap bs njectadin® tyglanbérémi ng
system rr&ymﬂaﬁea%paginggfﬁacob&rﬁ%@s&@@&&nwcﬁdal Qe or nore aspects of the

present inventlon. ed that the ¢ ctive
material can b%telg%ebaﬁg‘? Sy%{?né\}g a.?o ’é?méh%%%rt %gcﬂve F Ppedhe R T é‘ terial
such as ahamherfi9fy Foo brawple, @msy@m&i&mmadgmxmmnmﬁwmhomng@nmﬂ i ndi um

iron, ni f%&ls), op&?:hé t@@kﬁh&ﬁﬂn hpalt aldl ﬂibléﬁamb%;' éoy Ofhe teﬁxiﬁ&rﬁm’e k&@?em%isnxﬁay 1&%1&!5&{&9, bhgr eof
i ndi tin oxide i can, anor phous silicon, silicides,

and tHe |FRRSTAEEEH } eiﬁf’r %th °8V§’1 ’P’H’aPF “E%‘?‘i“e ‘iilp?rf of pber spasy PREPEGRMct | ve
12 WO 200450048681 tieCEhibiShendins SR 1B Qay afertaeple ahe plasd anbl@cedialdmidal vapof dgppsition
Kovar(r). of Ltﬁ'} é'éulﬁdgg ﬂl%le (:Med Olltqpé)l@ﬁ‘!l\g g)low ‘J €e§a§?e1 ot i)&\'ﬁélll Bt 4%6 {%%bo K. A Tessure.

rragne3| umsiliver varil ou tgas distribution
syst em 8151582 pfé}sa ﬂrf'v@fiyl t@dm%ta Sftleat“tewéegewafks@ﬁessee it the ehampesy T*\?@Wm
provi di ngystgate auginchdenroaispld, tic@r e veaathduity 82a having vl e 826tk B8y, bev Ol UMES,

conc %t r at,IogxtQ)ﬂ?ﬂy cﬁgrﬁd amgﬁos%’cﬂg Oar;&%%ges Qc} aQ&Jt Wﬁh stefa&tﬂgi ac*a Btl?&?r{hégﬁééﬁﬁe w1th1? the d

(thickness osition o
the pres scaw@ewﬂ?h?lﬁ degopjiaon of comps pulfide pam s aeriprreeda a iptyely Joy eieeér  and/ or
t he size weiwetdwot Dasbes paf or exanpl e. By vvay of illustration, the gas

di stribution %%Eﬁ!@}n%@caﬁﬂ&x 1Hc§i11%§ gc))a«ﬁ‘y% o%era HQIFIIPF é%gﬁsert? to gxaél%a%ggr 8@%&! um (a

vapor) of one or gases
are pr ovilgwire pruglopding wafesinetnd orobieytiching @hﬁmﬂﬂi Thegaad systemi(828 tpigally ﬁ&l‘t@satqdn a

nozzl35 8146 load¥tidhloadfiRiwaRtifOGEsaaber Ria@Mitbled raae %@Q&tan REKE by Bdfileh SisBdyown i n
Fig. 8, i §30 %era&zgesly coupjfe% to zgtp ue(ii syatemg’ac‘#f?raari%ﬂg ngaf epnae a%gxﬁ(tegogrz lhﬁ:al%d/&ttexl%gl) &as

del i very Tmec '"ze
one or more operaung parameters (e.g., temperature within the chamber, pressure within the chamber, thickness

of material deposited, chart of rate of material being deposited).
A power supply 834 is included to provide operating power to components of the system 800. Any

40  suitable power supply (e.g., battery, line power) suitable for implementation with the present invention can be
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chanber 802 at various m xtures and/or concentrations in accordance with
one or nore aspects of the present invention. For exanple, a shower head
type gas ' chani sm can be inplenmented to nore evenl rovi de
chemi cal s%%%aéﬁ{oxse‘gg]ghanber above the wafer 806, which C;IETFE%?Q?'F’?%P% a nore
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t he copp%nd&%glhﬂp to serve as a 20 carrier gas. It will be appreciated
that other gases or plasma substances can be injected into the chanber to
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| oad and Deﬁﬁﬁuffff’antﬁw&mv%? @W@a“e i) Pf%@ﬂ%?ﬁ%gm apel gt P AP Eich R &°
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power supply g sul t g{g ation with
the pres e*ﬁfémqn fqopmiclpachisve d&%ﬁ%%amﬁeﬁvn@tfw oz PO feberguent
utilized. pr&essﬁgm:pts 3hdhQ¥) 16 ¥&inpB) s@afivd r6-dppecabf doppey suliids MdioadhedicaMmedhardidae
chan‘oﬁ 6 i es a coil 840 and an RF excitation
(e.qg., gs}lmggtepé%%‘?%g%@ Sonﬂ@wa{l%ﬂ the coil 840 is excited by the RF

exci t at | on  soWilkeseast © apifatincrifepneaoneranple theinteatity pf kightqveragelesird voyeleask e gases

W t hi n t herighasfsdioh 6 shriied progeribse. 6l ARiOGbE, Icﬂé’ml@f coﬁlﬂ@mcﬁ)l’ Fcﬁf@lsaamga)'pﬁs an din
this case thgc?me ?%ﬁ(nes%vanesl b?as%ﬂ orf tﬂe s?ate A ch 19- on Xf&l&ﬂfrefﬁ %ltca{ ﬂomst*ilecﬁ . W

conducti v generate 1be t he
exci ted c@PqUOI&HﬂfelaﬁétOrﬂ@tlwex @f)tfffrdéwp?fékwaseml refleeting the b@mtsﬁ% process of

depos33 i ng theUﬂ%&Q@M&oﬁéﬂ?Qdd&ﬁdu&’ |f5r)éxafn§ﬁ'deéute@fnfoﬂ&u&p&ﬁ&fm@lﬁhﬁ in@nefs@Rdidronal 1y

carried bé{xelgxca %gn%lp%mg'on canube extrac y ccl;]mparxng he plf:llgste ndror m? Xsn:y (magnitude) of the light directed

U-JU

onto the surface of the film with phase and/or intensity signals of a complex reflected and/or diffracted light

resulting from the incident light reflecting from the surface of the film upon which the incident light was

directed. The intensity and/or the phase of the reflected and/or diffracted light will change based on properties
40  (e.g., thickness, chemical species) of the film upon which the light is directed.
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35  within the chamber, such as the thickness of film(s) being deposited, for example. The control system 832 may

Dmi.)

-

implement feedback and/or feed forward process control in response to the monitoring so as to deposit
conductivity facilitating material, such as copper sulfide, in an efficient and cost effective manner. It will be
appreciated that many of the components of the system 800 including the data store can, for example, reside in
one physical or logical device (e.g., computer, process) and/or may be distributed between two or more physical

40  orlogical devices (e.g., disk drives, tape drives, memory units). Measuring thickness of film being deposited in-
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occurrence or persistence of this condition.

In view of what has been shown and described above, a2 methodology, which may be implemented in

accordance with one or more aspects of the present invention, will be better appreciated with reference to the

40  flow diagram of Fig. 12. While, for purposes of simplicity of explanation, the methodology is shown and
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such, ga ri.cati on conponents and/o perati nq par anet

associat ed R de ERfbe thatassistyuth Ly dﬁ?f‘%‘ﬂ PEOCTSDH ?’l’&l "ygaf"ﬂusﬁ‘?’t“l °§%ﬂ“@’°’l“1‘ﬁ' facilitating
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X7Y6. Accarogitond|aithe WWWMW%}O%@%A@@%@W@M npaﬁraamf@ﬁhsr may be
adj ust3gd afasiRmEdd meedaeéham@h it afl @r 28Rientnlifoel) %?gddﬁﬁbﬂ;ea TocifofC et d@t@ﬁﬁlfaﬁhnmg ly
to mtigat urr e te this conditi

what has blgleghs S own and % 0?0 E‘)lp“ {os%%\fgﬂméd‘ﬁﬁnﬁ%ﬁmcﬁ e c\el%ge nﬁade At\%z(a%

i npl ement ewpajupgments are analyzed (e 8., via a comparison of signatures generated from the measurements to stored
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accordance wth one or nore aspects of the present invention, wll be
better appreciated with reference to the 40 flow diagramof Fig. 12.
Wi | e, of sinplicity of explanation, the o shown
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cha Ites_the netal ani c sar to
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process. @natid®12, a gaseous formof conductivity facilitating material,

such _as copperclﬁlg)gfrg,gzﬁ&rs_; e&(b@d%agnﬁamto t he chanber(l) A gaseous form of
e a

hel i um can al so amber - - al ong@g
-t he- copper - sufteceneeapgcadsthatan iksingic fisk} ip praguosd gue to e C eﬂa&wﬂt‘%@d pa-he ipterdacy
act i vat esbeveen CuS-andipasi. (ihk i spevadeEs. 13, vhich ha gapindbpictng Wieteffect afah inirihad disegic

copp e.gO S uJElci%d onea}'r n?erfgc% Bgﬁ%e% ?g%z%%%&’ arﬁgo@%lep 19@%&35 | ¥R o!uﬁ%&lr o@Ine eY% Bk cha.%g At

1216, as asna en or depositi an process progresses,
measur emepariss alree extqregk gl ia appliste The QOBd“PFB’Eb‘Ef(Bf’lV% éﬁtdFté‘ﬁ%ne@rPX ¥ %W@l“éﬁm it

non- dest r wedilitye nmeasur enent techni ques, such as may include, for exanple,
optical interference, scatteronetry, IR spectroscopy, gllipsonetry,

scanni ng el ectron ﬁf@r”cf‘scopy, synchrotron and/ or x-rd® diffraction. For
exanpl e, the tWwhekasge ch'afgedéipwrrteedxs@@'pqsemnc&uhﬂbndﬂmamein@ﬂltymnl tored at the
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V(x)=qN, (d,x—x 2/2)l € 3)

where N, is the average concentration of charge carrier, € is the dielectric constant of the polymer, and

d, is the width of the charge depletion. N, can be obtained by employing the following equation:
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1218 is NO, then the nethodol ogy returns to 1216 so that additional
measurenents can be nmade. At 1220, the neasurenents are anal yzed (e.g.,
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rio t
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carrier gener artedhape c&£is rechrbidadonopn @fdeseriteh arfgpwstepl et i on | ayer, char ge

carrier dist r'&gﬁé ODP({I?AQQ*—?%{IW [rﬁa}gn(fgue to charge cagyier redistribution

after reversing'elec I scussion infra describes and

i | lustrates chbieguenten timeds thetisraraiaddr edriiturdberseaenrrge: 1o the opigipltaro [ isdiith g

exanpl e aat%@a&@htaveasﬁ@h%mistef fBanl difRkiGATRIBL BiehefoR YHe reldifioh Smékdah bd aisdmtially

cond #e}/ %%I | t@fﬂ I matelgll al. Wth respect to charge carrier

gener A% O G5 SEISIPTPEEEOIS at its highest oxidation state 25 Cu(ll).

It has r el at i vahgxemplary ngm@rapﬂba dopsidgred bereimyvith respesttp ths garatiang P Sisquesert salve piflg

pOCJI( Iy )m;r amdstrxte&mfg 1@, el xQatecen @q&@mrwmhgaxum&er&mﬂmgmsmagé vRobyver - 3-
conse

intrinsi ceqfli?lg’i"ﬂy‘i"gsmﬁf%ﬂ’u% Tyt du%m‘feﬁmflﬂl of CpS gcély%eéétdlrlrﬁ [g(}y%eﬁ]t"t ﬁéusf nt er f ace
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bet ween é) pol ymer is provided he oxi di zed pol ymer (Polymer) is

t he char g@ Sﬁﬁf‘tné’?“tkﬂl}‘fen external field is applied. The conductivity of

pol ymer is det Bigniidemgitdneriph $400 of vb&et camies distribativd 14Q2f therexoinpliry yemery eellgs p | ( 2)

function of distance from the CuS and organic polymer interface in accordance with an aspect of the invention.

The charge carrier concentration 7102 is shown as being a decreasing function of distance (x) from the interface.
35  This graph 1400 assumes an external voltage V=0 and a current J = 0. The charge carrier concentration 1402 is
derived utilizing Eq. 6 with a constant field assumption. However, the points shown are independent of the

constant field assumption.
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Wiere q is the charge of the carrier, pis carrier concentration and .t is
the nobility. 35 Referring now to the charge depletion |ayer, enploying a
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4d. K, | Polymer],[CuS],
d

30 pO)= %{—-Keq[Polymer]0 + J (K, [Palymer]o)2 + } Ao

This Eq. 10 shows that limiting p(0) is an increase function of thickness ratio between CuS layer and
polymer layer. ‘
Fig. 19 illustrates another graph 1900 that depicts charge carrier concentration at the interface 1902 of
the exemplary memory cell as function of forward voltage Vin accordance with an aspect of the present
35  invention is provided. For this graph 1900, p(0) is a function of forward voltage, current J, which may or may
not be > 0, and a step potential function model. This model assumes the voltage V(x) function can be described
by a step function. The model is applicable when the diffusion constant of the polymer is very large. Therefore,

the electric resistance in the cell is trivial. With this model, the charge carrier concentration at interface is
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the present invention. Fig. 14 depicts a graph 1400 of charge carrier
distribution 1402 of the exenplary nenory cell as a function of distance
fromthe Qi§.a1 ggani ¢ polyner interface in accordanc ect of
t he i nvention. ﬂf\zﬁe charge carrier concentration 7102 |§’Cﬁ‘ﬁ'}oﬂ?10§)§§l% 92| ng a
decreasing function of distance (x) fromthe interface. 35 This graph 1400
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30 p(0) = 2 {-Keq[Polyner]o + (Keq[ Polyner]o) d } (10) This Egq. 10 shows
that limting p(O is an increase function of thickness ratio between CuS

| ayer and polyner layer. Fig. 19 illustrates another graph 1900 that
depicts charge carrier concentration at the interface 1902 of the
exenplary nenory cell as function of forward voltage Vin accordance with an
aspect of the present 35 invention is provided. For this graph 1900, p(O
is a function of forward voltage, current J, which nmay or may not be > O,
and a stepipgivggtial function nodel. This nodel assunes the voltage V(x)
function Tan be described by a step function. The nodel is applicable when
the diffusion constant of the polyner is very large. Therefore, the
eIectricieS|stanc eceII is. trjvi Wth this npdel, the charge

carrier concenfr %?fsfed‘?r r}‘o’& QryRg Péeed‘r%lvgtzaijv@%ea/cemeeﬂ PP Q98dBBEE021669
derived agmybh theREhLARERE o Sid GYfore! n Fig. 19 that po(V)
tends to bg zero after for\(/)var vgﬁ?rgé%eﬂlm;ry%ggsregoéﬁ%ngh When t he charge
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function Zero behavj or .is due to the |nterface
boundary gr%mtc pgg?lgﬁ‘if at“Hé‘ FEEU; fJBﬂn ("Fl.)the gndueyify, fa U]F'Fétmg SIPPQURL B carri er
t ranspor t adepasitionodhahdber;iantier f ace to the other end reaches the supply
limt. Thus, the limting 5 p(O is alsorewitten as: 1 ~mer + p(0) = 2
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measuned c&nﬂ@nﬂrdﬁt@&@ d@)&dﬁdiﬁzeg@er_carrl er dr| ft when linmting flux is in

t he polyner. Under constant electric field assunption, the function to 10
descri be the charge carrier concentration is p(x) pi = p(O is nmet when
the polyngr de Qwest concentrati in the
cell is g? theﬁ%?ggﬁ?glclef %4129(‘:%4?5& @%eré OSII 1 oc%ur%ugnge{& gﬁetsswj qn Thi s
means t hebeliwetnabaut Ocifntord.HB4.i on to the fl ux |n Eq. 5 is zero. Under step
potential assunption, another function is enployed to describe the charge
carrier concentration p(x). The initial charge carrier concentration p(O
has ajsrebkativ I \V r

Ther ofor o3 1 UESPPRL BT Kl X RSB by “RRHEANI B0 4F'a (Rl of )\ g
regards bb@tlwamybwri@mtw 60GK. Unl i ke sem conduct ors, it is just applicable
to the concentration at interface, not everywhere. This boundary condition

limts the total anpbunt of the charge carrier produced inthe cell. The
equat i ons4supr ﬂ‘héES}@.texﬂ- of) cﬁﬁﬁi Ih@h&hﬁlﬁthelféoﬁ&u&k%ﬁf g ERdpbudeehavi or
of polymer nmenory ells. This nodel can be enpl oye to expl ar n" measur ed

data and whdd@ecmper é‘&ﬂﬁéﬁ andzserepasmda@ A dlicknesnb&uBen altmit 201t 60dnal.| y, t he
nodel ,can be used to think about how to inprove retention and response tine
and t0 design the other devices such as transistors. Further, the nodel can

be enpl oysd t oTHev&stn Vi ks | hwhsBR %ev%h&&% thefitfl coR H&{d’ vity
|l evels (e, qg., set states), read conduct|V|t}l/_ | evel s and erase t

conduct i v}quéfi@iPI?rﬁ‘Hﬁée a@ehr&ﬁrwfrngl\rﬁeln@)y el dbouipzf &1 2.8hs of vvr| ting or
progranmm ng, reading and erasing. Wat has been descri bed above are one or
nore aspects of the present invention. It is, of course, not 25 possible

to describe evadhy sgerneiofablainCONWhéain @i Qf)n@lwﬁpﬁ?eﬂbﬁltéifngn?&ﬁﬁ&ﬁido@ es
for purpose of descri t he present invention, but one of ordinary

skill?23n ¢ d&FPORReFP“ ?@Eé@‘ﬁh&@%ﬁé@%ﬁ‘h@%@ﬁﬁéﬂ%o@bﬂh@h ons and
permnut ati ons of the present invention are possible. Accordingly, the
present invention is intended to enbrace

7. The system of claim 1 wherein the conductivity facilitating compound

includes copper sulfide and is transparent with a transmittance of about 60% between
600 and 700 nm.
30
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all such alterations, nodifications and variations that fall wthin the
spirit and scope of the appended clains. In addition, while a particul ar
‘feature of the invention may have been disclosed with respect to only one
of several 30 inplenentations, such feature may be conbined with one or
nore other features of the other inplenentations as nay be desired and
advant ageous for any given or particular application. Furthernore, to the
extent that the term"includes"” is used in either the detailed description
and the cgai s; b:S | j 4S] ' . r..similar
fo the term "comor et Ciif YEACREE dna LRGN Yol Brédisecl OIS o
conduct i vieast dngof chelait iCGuy(IL) digtioyldidhiocarbamate dnd CufSCN(Ey189),)b ()X he

manuf acture of one or nore nenory cells conprising: 5 a gas distribution
systemthat selectively provides a gaseous formof a nmetal organic

precur soroand The e f i PhwHeldin SNtV oybfiblubibabd R ciERGUNd [ nto

a deposition chanber; and an excitation system ectrically excites
t he priecut@wer.edtmiivingh¢hygmiann,r gernpinagsnagold, megneshanp aranpgmesds t indame

depositio f it ductivity facilitatin 10 coppound onto .t he .
conduct i vgo ’ar;}lé:{rg&’ %gﬂafﬁ‘gn’s 9?&%%“01&13?%%9‘%&“& A Wethﬂﬁ’*ﬁgsﬁnfi}‘%'%ccur s
under a pogidsupslysificor eloped AnRshtus &ilknt @ne@al%il?ﬁdes,lﬁa&ey&t@g, Rpsh@n of

claim 2 wherein the deposition occurs at a tenperature o et ween about
400 to 60bVRr, MoneiRelnggngl ®iybrgss, stainless staghandinagnesiome sileu ellowi t y
facilitating conpound includes copper sulfide and is deposited to a

t hi ckness between about 200 to 600nm 20 5. The systemof claim 1l wherein

the comdutd.i vi The bystérh iof alaimg wherpduhe condikiviel 85 e£ RRIRRIceSUb d dlgledid has a
refractive i n,cgfx fromabout 2.0 to 2.21. 6. gﬁﬁ%stem of claim1 wherein

2
the condufPg yhat Jeglpdesaat legstoengy ofi silicopmoxi s sitisppaliodde ($igh).and has
65, 2L ShROING, ) MU T 006 I kg e

the conductivity faci conpo copper Su
t ranspar efBiOdf)h gpolysiliven] t t anaphods absilidont 0 NehadtipathosiiofteandTEO8),nm 30

23 8. The siem.of ¢l ai wherein the netal organi C_gas precursor

i ncl udes B@/Sp*‘%sélé‘iat gssdgkép,@p‘gggm@ho pyiliggte glasy AiSDocar bamat e and

Cu(S2GN(C2H5) 2)2 (I'1). 9. The systemof claim 1l wherein the conductive

| ayer includes at |east one of 5 copper, alum num chrom um germnmani um

gol d, maghbsi ufthe systepanfeleim il Muithemcomprisimg: ni ckel , pal | adi um pl ati num
t hereof .. indiumtin, pol ysilicon,

silver, titaniu zinc, allo oxi de
doped aror phou? “€f® eir%:}BJF‘?, SYFFSF’Z‘?‘%FEW&?G& the tepperapyre tl,he RBambery ) |
12.  The system of claim 1 further comprising:

20 a pressure system that regulates the pressure within the chamber.

13.  The system of claim 1 further comprising:

a measurement system that monitors the conductivity facilitating compound
being deposited;

25 a temperature system that regulates the temperature within the chamber;

a pressure system that regulates the pressure within the chamber;

a control system operatively coupled to at least one of the measurement
system, gas distribution system, excitation system, temperature system and pressure
system, the control system obtaining readings taken by the measurement and

30 selectively adjusting at least one of the gas distribution system, excitation system,
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| nvar, Monel (r), Inconel(r), brass, stainless steel and magnesi umsil ver
alloy. 10 10. The systemof claim1l wherein the conductive |ayer is
adjacent to a dielectric material that includes at |east one of silicon
oxide (SiO, silicon dioxide (SiQ2), silicon nitride(Si3N4), (SIN),
silicon oxynitride (SiO\Ny), fluorinated silicon oxide (SiO,Fy),

pol ysilicon, anorphous silicon, tetraethyorthosilicate (TECS),
phosphosilicate glass (PSG and borophosphosilicate glass (BPSG. 15 11.

The syste yea -1 f .Sl 0g. r I

¢ equl 4t oo Te Fa ST Ml £ R e Th Aol IR G AR IR 1 1
further cdenositimgribe c@tduetipite facilintiny sompoiibio 4 desitedt thivkhéss, geppsisiuge W t hi n
t he chanbg{:. aS.. The, system of claim 1 further conprising: a_measurenent
syst em t hi¥ SPBARGHYIY Teeilitating fomnoynd gt p desired mis, dgpesiingoths Fondustiviy
deposi t edfacARatthg! LERGOARYT & SYS h at ho t W thin

t he chanbearc; agtpressgre systsé(;n’(?é’t%ﬂ-};%1 ?%m fsgﬁélé ?ﬁ’gg%?gs?ggr)go\%%ﬁh&{ he
chanber ; facddatingotompesind to o desized derbiy emlipdpesiting tlat cdndastivigniacitifatinpe
measurenent system. gas, . di stribution system excitation system

t enper at u?(gng?%@@ﬁ?élﬁ%r%#&%ﬁ’r“e system the control system obtai ning

readi ngs taken by the neasurenent and 30 selectively adjusting at | east one

of the gas distribution system excitation system 24 tenperature system
and pressife syldeesysiem pésirims &3 twherein ghe andaswweinentasystent i$ émplementedof

deposi ting,.t conductivity.faciljit.ating compound to a gdesired thickness,
deposi ti ngtlﬁ{lﬁ% %oge&étctolr\?i ¥§ ?pgkcf“ i %{ﬁgpg&m&%{?&rleﬁy, aﬂgemef’%‘&“?@f’e,
deposid i nellipbsnetsn) dudining Eléctrérd Giidrobcdpy N neRIGROH A6ld bXOrag HEFCHEH based
conposition, depositing the conductivity 5 facilitating conpound to a
desired d@l‘ibli“ﬂ‘}esand depositing the conductivity facilitating conpound at a
desired location. 14. The systemof claim 13 wherein the neasurenent system
is inmplemented wutilizing at |east one of optical interference,
scatteronmkfry, ThR syseat rofsclafy, 1 Wherein ks eomiuciivity Cacilitalihge baapsad
m'croscop(yi, si/nchrotron ana?:» x-raﬁ diffraction based techniques. 15. The
syst em of deRosition pegiye inths absence ok Bydrogen sultideaci | it ati ng conpound

deposjjion occurs in the absence of hydrogen sulfide. 15 16. The system of
claiml1l wherein the gas distribution systemfurther selectively provides a
gaseous f d6.m ofThéeystermaf rlaimt hevhetedmthergaaldisngbutionhsystem fmtheisdléctively

facilitating.conpound tqQ ser S a.carrie as. .20 17. A method, of formng
a conduct P{ﬂ%f‘ff’s gg?qep?%?‘?% °¥ 31‘?@8%3% ﬁh“a C)ré%‘%?ﬁﬁ AloRg Withathe copduetivifit er to
produce ORR{IAAHAPEENFIRIARY sérfé hSa CAREF ER1 NO:

20 17. A method of forming a conductivity facilitating compound on a conductive
layer on a wafer to produce one or more memory cells comprising:
selectively providing a gaseous form of a metal organic precursor into a
deposition chamber;
selectively providing a gaseous form of the conductivity facilitating compound
25  into the deposition chamber; and
establishing an rf plasma in the chamber via excitement of the gas precursor to
activate deposition of the conductivity facilitating compound onto the conductive

layer.

30 18.  The method of claim 17 wherein the metal organic gas precursor includes at
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selectively providing a gaseous formof a nmetal organic precursor into a
deposi tion chanber; selectively providing a gaseous form of the
conductivity facilitating compound 25 into the deposition chanber; and
establishing an rf plasma in the chanber via excitenent of the gas
precursor to activate deposition of the conductivity facilitating conpound
onto the conductive layer. 30 18. The nethod of claim 17 wherein the netal
organi ¢ gas precursor includes at 25 |east one of chelate Cu (I1)

G L e e T QS I e LS,

17 wherein the con I'tating conpoun opper sul fide,
the nmethod further conprising: 5 depositing the copper sulfide to have at

| east one,pf a.refractive. inde rgm .about 2.0 tpo 2,21, aresistivity of

about 5. 71§ 10'TE2e éﬂ%ﬁﬁ% O%a‘:]f"’t’%ry;]groéi‘g’éﬁé‘y tQ‘?n‘éuCt‘tVFt&n@ﬁ&‘F%t‘é‘Bc@n&Ro"&gout 60%

bet ween 6Qﬁh@@§uﬁﬁ@rQHEQQQh@nkﬁbﬁ@&%ﬁﬁcQﬁbﬂEﬁg:abOUt 200 to 600nm 10 20.
i ncfu

A nenory cell conprising: a passive |ayer ding a conductivity
facilifating cdenssiiing thecopperoulfidesto leavadtidedstyend afy erefractiva ipdeasfremenhanced

chem cal vy r i,tion . (PECVD) pr s . th tilizes a netal, organic
gas prec u?@;o%1 %-‘ﬁ?ﬁ?laserﬂé‘é“Wf o%ﬁlqugégixs{fff ﬁ /Crpga transparency with a
transmittance of about 60% between 600 and 700 nm and a thickness between about
200 to 600nm.

10 20. A memory cell comprising:
a passive layer including a conductivity facilitating compound formed over a
conductive layer via a plasma enhanced chemical vapor deposition (PECVD) process

that utilizes a metal organic gas precursor in the absence of hydrogen sulfide.
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