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meti _all yrgies of the subject Invention. The netallurgies have been
subjected to a 400[err]C form ng gas anneal wherein the plots have been
taken both before and after said anneal. Fromthe plots it can dearly be
seen that the 10 resistivity of the 0.5 wei ght percent copper structures
are lower than that of the higher weight percent copper fil ns.
Additionally, it can also be seen that the annealed filns of the
.four-layerstructure have a | ower resistivity
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than the annealed films of the three-layer structure. The foll ow ng Table
Il is a further conparison of the egpardoseeomyr ati on characteristics of
sputtered Al- 0.5%u netallurgy after annealing with internetallic
formation as conpared to various other interconnect net- 15 allurgies. 20
25 30 35 40 45 50 55 5 EP 0 395 56§ABLES IX ALLOY

RESI STIVITY ([err] - cm T(50% I|hr, 400[err]C
250[err]C,2.5x[err]Acnferr] Form na Gas (Hours) Al -0.5%u (Ref.#l)
3.5 5 KamyY Al - 0. 5%Cu ( Ref . #RESISTIVITY 3.4 12000 Evap
(Ref. #3) 3.7 20Quh5 EvagobMel . #4)

3.8 400-500 Cr/ Al - 4%Cu o '"]) 35 ﬁ W@V 5 400 Al

2.8 15 20 Al -o 5%&1 1hr, 400°C 0°C.2.3x1§°A/cm 50
Al -1.2%5i - 0. 1591 Forming G@fe Al - 1. 2%HouRe) #0)

2.9 10 5 1 ' 6.6 2 25
Al-Si/Ti (Ref. #%560 $¥%cu ﬂef ’%1)1 3.5 300« 30 2%9%c501err]C

10[err] Acni erA]] O.LB%m.ssﬁRasﬁ.éﬁZ)l Sput t eled425nm

Al - 0. 5%Cu/ 150n f%i M 0.5%u and annreal ed in fwo:uyw gas at 400C.
2. Sputtered 7 ‘{ 8 m Al - 0. 5%Cu/ 70nm [err]/25nmA| 5%Cu and .
anneal ed%i n forENa:g @Sf-at#‘ﬂboc 3. Evapordatied 425nm AL QT%J/ 150nm

[err]/425nm 45 / . 5% u and anneglged in form mgpogas at 400C. 4.
Evapor at ed 70nmIerr]?’§5 nmAI 0. 5%Cu/ 70nn§ 50 55 6 EP % 395 560 Bl

» - Al-0.5%Cu 2.9 50
N Al-1.2%Si-0.15%Ti 3.1 23
Al-1.2%Si (Ref.#5) 2.9 156%
AL-1%Ti 6.6 2
25 Al-Si/Ti (Ref.#6) 3.1 300%
%0 * 150°C, 106 A/cm2, unpassivated

1. Sputtered 425nm A1-0.5%Cu/150nm TiAl3/425nm

35 Al-0,5%Cu and annealed in forming gas at 400°C.
2. Sputtered 70nm TiAl3/850nm Al-0.5%Cu/70nm
‘ TiAl3/25nm Al-0.5%Cu and annealed in forming gas
W
-~ ® at 400°C.
3. Evaporated 425nm Al-0.5%Cu/150nm TiAl3/425nm
45 Al-0.5%Cu and annealed in forming gas at 400°C.
4. Evaporated 70nm TiAl3/850nm Al-0.5%Cu/70nm
50

&85



[err]/25nm Al -0.5%Cu and annealed in formng gas at 400[err]C. 5 5. F.

Fi sher, Sienens Forsch-U. Entw ckl -gparsesséb 21 > (1984). 10
6. D.S. Gardner, T.L. Nchalka, P.A Flinn, T.W Barbee Jr., K C
Saraswat & J.D. Meindl, Proc. 2nd I|EEE VM C, pp. 102-113 (1985). 15 From
the table it can ’De\lf/emnwnatS%&ears#mmem@d f@)‘"ﬁ%%pper metal | urgy provides
the | ongest el ect@mgpo@gati on capability with the lowest resistivity. In
general , while the_corr03| on resistance of bulk alumnumls greatly
decreasead by the addition of copper, it is known and recognized in the art:
(see, for exampl ee' JFigneayi SiMneRetEbrsthUWEhmi]gkl-FnecToHa 2kor- 20
rosiion behavi or of ﬁl Alloy Thin Filnms in Mcroel ectronics.” Proceedi ngs
of International 8# ss of Met- allic Corrosion. Toronto, June, 1984.)
thatthe corrosion resistance of reactive ion etched | ow copper containing

filnms ofeal umghumpy( & dgaruaas,t Pan. lﬁﬁeaamﬁa) R(AR.aFlisnstTad. good as bul k

al um num ThlSlSIn cont r adi |ontotha I ar I C
recogni zes that tR&r8e di-an ES| SpIAgWA %f fghérﬁpgir}g]éht%gﬁéz %’(‘)ve 1%

copper - al unm nunf irEEe yMIO,f ppanlog-aadr &dSBSDeI ow t hat of pure al um num
Whi | e detail ed understandi ng of the nech- 25 anismof the performance of
t he subjfect | nt erconnect met al | ur.g

been extended 'Bg'? 8?°§ that %ft%{?'ﬁ&?ehg%é%ﬁ@ %&yrpgt{v'd rtbgfé{'%ﬁ feftgoﬁ‘ :nd
resi stivitysrmHes "P%'"t e '1“? § bARS acRhibH b Byppari S
E‘a@ &iﬁ; Ear%rﬁi %8%%\5[%& BRPRIE FEd:E -

known to de fgn B

Therefore . M 951 Gﬂﬁet
enayg h & mﬁgﬁ’ . wo ‘F.lﬁneg ﬁhit%%&kbi@ﬁe&i&ado&mm&ﬁe lBRbtkhelt 3@ coppErEaRAINRY
pr Ope” i es |(5.5. L ¥as tHah 18- eopp%)@ﬁtaf 1045k &Y g3bd 2bulk BiGRInu Ohis kstin &‘ﬁt)racﬁ&.ort he
al oy over QiMaeodl iMHA Mmh at tHelcorkoaioh RSIREHEe SEMbhbr parceritdg® (aBoved % Blppeic e d

copper uni f Q&dhdn¥firhEsidnitRantly fégRads beloW thatbriurd diunfiduf. WRiIRR Wethilea indetandidgiof themeudy e

sputtereg Vadishst tHelpBridinscs 6f thesubjet Yntdrddnieafipdtdliugdy 8 inbti khdvin, Severalprindipies havedeen

i N the evapgisntiby elkiveritorsto@Rethe Supbiits eledtomigthtioni and resistivity resuita sseer gowgni zed

t hat evapor at iThésolubiity bf copperant Blemidine s knowd tosibcredsel tronp 516504t. % 41 6482C 108126 Wt etgodm

t he evapor afemgeréture/ThensloteCthe 0155 vapper dilnscompdzition of theisubjdctinuantion basneHgh Papperavithadt he

poor mechani theth phase foosstiomto dmplove betts the imeetianical proearties ard refiabifity.ce.p.s ¢lestromigrationiprafy

The supewi oertiespafithe alidy oxeripura aluminum. Moraover, itisrecopnized that theseis gahanged capperjupifomity in

metal | urgy thesubjectfishasiuetodhefestthatpaid filme were PW%VWEWEFH'?&HM“YGB B%ﬁ’ distribution
uni form ty ascanheseenfr thwwwwm-quwpnen@"ﬁéﬁmﬂw d)tr'F E*E%ﬁm’at"’"

Therefore, mauts FW&‘G“ §'ﬁ*ﬂ'i"t"@’! @H“’E ‘Ps lr|' *H? %“PE‘(S’H ﬂp rigy

devel oped t H’é?f’“t

normech—
et chabl &% aﬂmgd tctlgcﬁ l? s u gﬁ %dtotl‘? en ncedoogper
presently ul "‘P"H “"[ % @P"’é}‘ ‘}ﬁg'%?f || L oy

met al | ur gy e ,§,§1;§°""°" e Iﬁepeve%d

wi der r ange Qi&ﬁlt} pQﬂﬂ?éfécﬂUrﬁl fafidn@ler &vider range of cop-
striygturgs. Iﬂo tha th&ﬁ)}ég evice 1 ncl ugil ng a substrate and

a netall | zatl on struct ure or the I nt erconnection of sem iconductor
conponents on said substrate said netallization structure conprising: a) a
| ayer (14) efaimputter deposited al um num copper of greater than 0% and | ess
than 2% copper by weight; and b) an internmetallic layer (16) forned at the
-surface &f d9ai flsemidondudiorGedicyiiiding substrateand aimetallzetionstirgchure for tife(nterconnectionofspay
formed of a spidbridadterdaypoaentscmh sald substratedaitinetatiizétion structure agmprisipgi ncl udi ng
titani um zir cors)ahlyeaitd) sfaputiecdepositercaiuniinum-capner Qﬂgresfaﬁua'eﬂ%ﬁﬂﬂmw\%'b%equ by

| ayer. 2. The seweighbaduct or device of Gaim1 further conprising é
intermetal |ic | cyenintemmyallic inyerdth) foemegeat the surfage gfeeisﬁhawnmeréewsq'da W'e%g
(14) of ®putter |%Ee®1°ﬂ et spatter-depositerl malahasleptedfsprethe aroup iclyding dtapium.irpqnium dd o
formed of a sputhe® md@ﬁ@%‘!"t“ﬁ'ﬂ“‘ﬁé’f’&l“mg'é'ﬂ‘é?,&pé’dayﬁ om the group incl uding

titani um ZI rC?ﬁesarWan ﬁ.,{}% %,a,ﬁ\ Mﬁ%of sai d al um num copper
layer. 3. fe e &H Ner 5\f$rﬁ|§d wéeh i ta'tU’Jnh Sdid fafdBY (14 lof\Suttef deposited
55 aluminum-copper, said intermetallic layer formed of a sputter-deposited metal selected from the group
including titanium, zirconium and hafnium, and aluminum of said aluminum-copper layer.

sup

8. The semiconductor device of claim 2 further comprising:
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[err]/25nm Al - O. 5%u and annealed in form ng gas at 400[errW‘F\

D5 Gardner, T.L. - Mchalka, A Flinn T W Barbee ?NIIIIIMIIHIIM (i
Saraswat & J.D._Meindl, Proc. 2nd |EEE VM C, pp. 102-113 (1985) ¢

the table it cahiAla25eBm0%Cy ped m#l@érfe@f@"yﬁﬁ%opper net al | urgy prow des
the | ongest el eatr@oo®cgration capability with the lowest resistivity. In
general, while the corrosion resistance of -bulk alumnumlIs greatly
decreased by the addition of copper, it Is known and recogni zed in the art:
(see, for e®anpFe, F4 shaaha$i emensRECEischHUC BntMigkd -Des. A3t 21 "Cor- 20
rosi on behavior (qgg4h-Cu Alloy Thin Films in Mcroelectronics." Proceedings __ __
of International Congress of Met- allic Corrosion. Toronto, June, 1984.)
that the corrosion resistance of reactive ion etched | ow copper containing
films™f al 8ni NDIS(eGgrdnleess T. hanMithadiasr P.4&r.e Fiinngadt.Was good as bul k
T BRrEBeC 3R AR Bl 2 kit 0| welaldic $loch

recogni zes t hat e Coriodi on resistance hi'gher per dent age ove 1%
copper - al um nuAEEE NMIE, grPfi d88ry3dddO8&ds bel owt hat of pure al umi num
Wi | e{)iet ail ed understandl ng of the mech- 25 anismof the performance of

the subj eCt p&ﬁ rbe g@h ﬂ\lal itlg gﬁgg(térﬁda{?%}o toxﬁ:gg \gﬂdﬁ%@rﬁy%" es I’ellor}ICI ele rmh gve

been ext paq th!thb or e Argration and
resistivi tYInE&%FHI Mﬁllé’lﬁeo%ﬁ’ﬁ'&m % oeo}-ﬂﬁk r'té:i“ réét'l {hea&ﬁtnoﬁ pmis
KNown t 0 EIbRRER rédofiRed inde S (58, Ar enfhidleCy rﬁv wa Eﬂﬁ ﬁﬁ?gh%éﬁ.

t enmpesoat Wosidn bdNuRIBES ALSU AllbyTehirCFi %mmcutméswmamgs dt \rfinaBbnal GéhgRuDdrRfek

i nvent i oRllibesroeibM Tebnts; M L1B84Y thad i torfolbioi Bsislélias 6f réadtiviToh eRkdlidl doper &Minfagt N

t he mechdimeod Blupinarp eud.,i1es tha ¢k cedperibire lat 1bast as(g@odlas bulk laRMInkMITTHE S cbrtraiétRR- 30
erties) dodthatiskill imltheat whick recqnizes thdt theicortusion heistenme @f highirt pefcntigaqabgve B dogpdat

t her e i s awminamdéitns sigoificatly degradesibalbw thatiofputd atundrusin, White déthiledandéestantiing df ihe meets t

t hat 2ai @nisiofithe prrfoananpaiefithersubject integaganectaetaliongy s motfkoown, $everalpriodgiesdrave been

di st ri butextended by tbe invantorsste explainthe superiorelentromigrationzand reisistivity reeylts @s sefen labave. | n
addi ti on, i thesalubilityef conpergpdiyreinim inknowetpapesease from 5.6 at §44°Q ta 0,25 wh atoem

di st ri butt§meparatsre. Thesefore,sha 0. §%gopaer il cpmeositionf thegutiast inventipy hegraneugh Gerperwithout

di st ri buthefphase fR'ﬁ'aUm *? iPeoyath tbtmechﬁdwﬂ prepegtiss And reliability (e-a4 electomigeation-prem d

el ect ¥ cﬂ":g 1'%" q? ‘Pf Hsv?ﬁggmzrﬂ@até i prjjanced copperusiformityin |
and el ec i ggg “‘%'f?ﬁé‘f'ef‘@!’%’dm@'&’ﬁl y

attri but sm espf a d ° F?W E“’F%"g 'Tt'°8f
t he depo %Jo hiBbl

u
d.i' &hd Ie%tn ‘Pii? epﬂgrtggﬁ fms ab 6& c
L er GOnichaid prqy ess ﬁxe. d..t; o l' a,l%
| ower regh; lVy'IHhesdfﬁm é’reﬁﬁt% ﬁﬂa v @é ﬁance
t han t hatndiBinRdct Mbtaikirgd Hadbeds ﬁakioyedlh%g ad J?lh& @d tQHbﬂfy. Iﬁ‘ﬁér resistifity y ,
sput t er e@nd Has|adMuiidr oRdsfoh rddls@NceRNdhithlt inStalur)yRs 5 Snfly bekd fnXheFR6k et pheirred
el ectr 0ms&ftﬁieﬂMaﬂb)ﬁfetaeredI%nsfoa@ﬂﬁkléﬂHy%%upé} r eld2REmiGratiER 8ver h Wid&tSanhbét Bop-
Previ @us pprdomposiivis tRdnpesvioll @idr arfdtrabties. 45 1. Asemi conduct or devi ce i ncludi ng
a substrate and a netallization structure for the interconnection of sem
i conduct or conponents on said substrate said netallization structure
conpri si dalma) a | ayer (14) of sputter deposited al um num copper of greater
than 0% and | ess than 2% COJer by weight; and b) an internetallic |ayer
(16) feor rhedAgemieqnductordeviee isclsling s substrat andiametalliza iopeiruciueefor the intestarnection of sem-
i nt er met al | jegndygjor components gf said sPPﬁ"ﬁ@&"'éf“"‘&“'@ﬂmﬂtfe‘Pt"fdémiSF@d metal sel ected
fromthe grou? '*WE‘T(w Pf‘ﬁj“"fﬁ" E'%?ﬁ?'ﬁ?r?'“‘?’ﬂ'l"&‘é‘??%ﬁ?f greRierithen Qe A leashan? % pRPARIPY of

said al um nu he sem conduct or deV| ce of aim1l further

'Fy { ”%fmﬁ%l he Rsy layer; spidinfgranetallip
oL %{ﬁ e r D G s iy e GBPBb h,

%

p)

al
intermetal | ic o ayer s d'rmr'Pe' tere%EPssi ted metal selected fromthe
group 2. The semiconductor device of Claim 1 further comprising:
¢) an intermetallic layer (12) formed between said substrate and said layer a) (14) of sputter deposited
55 aluminum-copper, said intermetallic layer formed of a sputter-deposited metal selected from the group

including titanium, zirconium and hafnium, and aluminum of said aluminum-copper layer.

3. The semiconductor device of claim 2 further comprising:
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[ ncI ud| ng titanium zirconiumand hafnium and al um num of

al um num copper |ayer. 3. The sen eruBsssenBrevi ce of cl ai ﬂi’! E!ﬂﬂ III " ,"l
conprising: 7 EP 0395 560 Bl d) a netal overlayer (18)<e

| ayer (b) (16%j ngtoqr,aq,gq of Claim3 wherein said net aI
overl ayer d) h%éet?{sweg\a ﬁmg%opper al '}éof/é?con- taining greater than 0%to

| ess than 26 aaeasicokdtctiie@ddiof Cibim 3Avheminlaaidmethl of@ayer d)y18) isstaminoocchpertalivy con-
devi ce | ncl uditdkingayreatebthian G © lea8 tha®2% edppérlby weigtiton st ruct ure for con- nectl ng

sem concy.lct or corrponents on said substrate sal d rret hod co

steps of: gisemipgdusior davies including “T" '“of?”’P'I'\e

metal s sel ect @adns Eﬂ'ﬁ"P g 2ot “Pﬁt?'lﬁﬂd ‘gbsf'i"?'s?ﬁ s% pm"g{"QvJJ"
g

onto said subst1"<';1’E"é”t“"'%oo ngadfl ?;1“ er (4
a second | ayer Sﬁ'ﬁ?gﬁ %WTJPH ﬂ%%r R EY%?{%&'%H{"%g ?’ & ﬁéﬁarttﬂé%#%

copper by wei gh
metal as in steg'| tte pﬁ‘ (18 & M&hi1Ys £ sfo faggm an internetallic
of the selected e[%m |% nﬁ?ﬁﬁ?ﬁ 5 SdMclad Ristat'and aluminum.

Hal bl ei t er bauel g’ Wit el nem substrat und el ner Metalllsier ungsstruitur
fardi e Verbi ndung von Hal b- |eiterkonponenten auf dem Substrat, wobel die
Met al | i sPer pngssidovidnd’ f Ol gendes beinhaltet: 20 a) eine Schicht

(14) aus durch ern Sputterverfahren aufgebrachtem Al um ni um Kupfer mt nehr
als 0 Gew. - §6 UirbiesrbaudBierit nft eirentSubstrdl urldamoaMetallisRingsstrakiun fir Se Veriitriung Vb6 Halbu s
ei ner i nt er met)giteldomsdneiien\af doim'Silibshgt, wobiebdieiMétallibinrungistraktur folgeades beink@itdti cht aus
Al um ni ym Kupf eg) eresgmétit {(1dydus bréh einpotsrventfatierSaifgebrachtem Aurcieum-Kupfer mit mehr als 0

I ntier,metal | i scheewMeul wedigergis2Bewetorkgpferdundch ei n Sput t erver f ahren

auf gebr acht en Vb eitel Schicki$16pais ebher intéimetaliischen erhindung, die puf der QheeSlactedarSchight ays, -
25 ni um Aluohinkipefvpfanausgebildetist; wabei dierfehigit ausides injermgtaliischen Verbindung aus einem

Al uni ni um Kupf e dursiodin Srutteryasfshrenieufgebyashien Mptall, dpggus erGruppeauseawahitiste die Titan, Zirko-
Anspruchesl, des niwsiundriasriurebrinhaltet, uRAluniniure er Alumiaiymepfer Schipht geflldet wWitd,

intermetal || sch r bj ndun die h strat und der Schicht a)
lejte | L{ ruc%Wd%g wgtgreggrm\am

(14) aus dUFCh) %sl;%'ﬁll( a s%j;{‘ﬁ tallischen Verbindung, die zwischen dem Substrat und der Schicht

auf gebrachte ) s rELht'emEﬁlmlﬂi iupfeF debfidal wirdUvobei die Saticht

der intennetal Ji$ i&g} reﬁ.fsp@&daveﬁmmfgwaéhﬁhmm das

auf gebr awht en aﬁgmﬁlt Hmnﬁh\%mﬂrﬁ beinhiltet, GidRluhidiuiilder Alumini-

Zi rkoni um und ga é}_@cm@* meiﬁ];d‘ und Al 'um ni um der Al umi ni -

um Kupf er-Schi cht gebildet wird. 3. Hal bleiterbausl enent nach Anspruch 2,
des wel t er es. eRilbleileibaustbmentmach Ansprath 2alepweiferso lenthditensht (18) aus Metall, die
auf der Sch| chd)eln)a D(ad@hlcmmgelhsrmiitdlaMderachichl-hiﬂﬁ)%f@b!?%aafel ement nach

Al h%3, be Deckschi cht d 18

<upf er - Leg, erﬁﬁgb'ﬂ@é?w%miﬁ@' ey wote! f%g q igg r"er"' ol Al

Kupfer enthilt! “@"W‘I’"&W’éﬂ“ E'Gr'" s Ga%-thige wergerd e|t r aue' enent es

mt einem S%bsgéjﬁ;b‘ ng Wb didihbrbiudiamites it emeﬁ\(bubsttat undelnbriVidtanisierikigs-
tté

R_ﬁ"mo

Ver i,ndep, von v%Fb BEHYOR ¥t RBricsthbondH R st bR S ibatvat, webeleds VeltdhrelY e foBriden
oI genden bdifRafe€! Nhal tet: a) Aufbringen einer ersten Schicht (12)

aus Weni gst ens &) AGHAngs eindEdrétérl Sthictl (12) sus Wertlgstensbingaryier Metslig tie aw\tier Grupps ahege-
die Titan, Zr komhmmmidd.&mamzmmm unt Bihfhilm belohvaltéy, deich eiBSputteryerfalwenahidas Suby f
das Sub- strat, ot b) Aufbringen einerzweiten Schicht (14) aus

Al um ni uss Kupf erb)Mnngmumtweﬁnmht(%)ammng@nfeamkmﬂ“"@!&ﬁﬁﬂ‘%%ﬂiﬂ@wgﬂE'Fch
el n Sputt er ver f dBewreubfeckduesh einSpuitesiotiahrenauf di erste Babjichtngen ej ner drjtten
Schicht (16) ause)dwfbringer einee drition tSehieht (16 aup desp rgisichen Myﬁ'hmecﬂ Sanft @) durch ein

Sput t er ver f ahr erSpytterverfahren und
d) Tempern der Struktur, um eine intermetallische Verbindung aus dem ausgewdhiten Metall und Alu-

50 minium zu bilden.

Revendications

55 1. Dispositifsemi-conducteur comprenant un substratetune structure de métallisation pourFinterconnexion
de composants semi-conducteurs sur ledit substrat, ladite structure de métallisation comprenant :
a) une couche (14) d’aluminium-cuivre déposée par vaporisation, & plus de 0% et moins de 2% de cuivre

en poids ; et
8



d) Tenpern der Struktur, umeine Internmetallische Verbi ndung Hu ﬂmﬁl"ﬂ"w”'
ausgewahl ten Metall und Al u- 50 EP 0395560 BMM zu bi |l den. Rev I’
1. Dispostif semn -conducteurconprenant un substratet une structure de "

métal i sation pgyre éou&ﬂgtlrﬁ;rﬁgtglw ofie SHTPARAR B 1sR4TEousH MRluminRirE chivis iadite

| edit substrat, .\ adhdkdméth dUR inétalldls ﬁﬁ;bap Vhp6riaBtidh SbRNdans I8 grokpa@orkmélc he

(14) d'al umni Uﬁ&ﬁUHMﬁeeledﬁdaﬁ}&ﬁ&wﬁd%dmpenhﬁﬁhmrae| teftbithe auRiifriluiai Ns de
2% decui vre en poi ds; et EP 0 395 560 B1 [T

11111 Dij 1 2 Arulspbslitifsénhl-ohjdumeseummhenwmimhmmdnarqeem@%) formee sur |la

surface de | ad)dne comshmittermdtatiiqueiii2ifonmée eutreledi subistsal etiadite enuetied) (1 fldelvminkim quivige

6t ant , f or mes diépeséeTdt wporisationdasitgxenche intrmétalligue éent formesie diun métaldépos lﬁtﬁ?e"satw"

conpre- nant [choisi dangissgroype mm@emmr@tle Riecopium gl lehafiyse, ef alyminjym dle ladjte;couche

| adi t o couche d@iuaﬁmmwiv(?m cui vre. . Dispositif semni-conductour selon

| a revermhctl en i.nternetal lique (12)

formee entr ?{fjt;%%@ ? 'laadg %&tm&lﬁ %'t?%agpal um ni um cui vre K,

deposee par vaporisa Ia I c%e I ntor ta | i que otant fornea d' un

netai deposf nﬂgpuaﬁeémi%aﬁm&&rséwwevd:uieﬁmﬁ 8, dgfisQetsl |aequrcouhe métakique id) @8)@st | e

zirconi um at |y affi@derdtakfiniuii-culvretbritéhiaitiplis dé€ie% btasbiris de 2% de tudvre en poids.

d'al um fPumcuivre. 10 3. Diepositif sem -conductour selon |a

revendi cat i &n Procédéompprformarn disposilif semi-condyctaupeomprenant U sybastial of %i“éf“l"l que

deposee sur | zpoursornaeteridys comppsantgjsemi-ggn S’FF‘F’\"*"%%H""&GH‘EH&?PP merefaghle é&lm

revendi cat i on @nsisaak: | equel | adite surcouche rret al | | e?%;x%x t % %

un alliage d'al ﬂ)rﬁél’ﬂsgfri’ﬁ%?%‘lgmﬂﬁ‘ﬂ?’éﬁﬁﬁ@ "lsférzl) m{f‘ Isi5gAng B orelRe, | o
poi ds. 5. Pr 6?!'@?6%‘ . {
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