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As described above, in the case of bismuth type compound oxides, it is very difficult to control
effectively the composition of the product, because bismuth (Bi) has vapour pressure very different from the
other constituent metal elements.

The essence of the present invention resides in that the final product of compound oxide is not

s0 produced directly as is the case of the conventional process but is produced by two steps. Namely, in the
process according to the present invention, an intermediate compound oxide or a parent body is prepared
firstly from the other constituent metal -elements except bismuth which have a different vapour pressure
comparing to the other constituent metal elements at the first stage and then bismuth oxide is added to the
resulting intermediate compound oxide or parent body obtained.

.65 ~ The intermediate compound oxide or parent body can be in a form of a block or a shaped article but is
preferably in a form of a thin film since the superconductor prepared by the process according to the
present invention is obtained in the neighborhood of a surface of the intermediate compound or parent
body.
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1 f - necessar Acconlirglié tha blesent inusxtianadalideing advactages aerobieined: 0 i ncr ease vapour
pressuee of(1)the propgtinrof Bigouticia tissoberersdustos cantbl cmpgmreglselwm S heat -treat nent
i s cont i nudg) Homegempais Isypefoondugtors icarcbechiptained.on bet ween 5 minutes and 10 5
hours. .1t i(8) Hleswerplcofier aiding bisapthjcan he castasicout pasihpinrrelatiyply shoststimp. dheseforg, MRy on
in the chartesess asceprdingrtottep ergsent ventiongs GRRfigADIS 1o AFRJBTIPR; O ‘ﬂ°’19ﬂ%d F’“ﬂ%ﬁ such
product . THé®parti al ressure of ox?; en. depends on tlhebr’l% aof 1€ ntion
conpourfd oxﬂ‘ﬂ@s‘“‘lg ‘PB'G’U(Y‘@EP%W?&‘:" O RPN QL RERPIPS P asﬁ%nut Tﬁi ?E'g
(latm. THRUAPGLRILIEII Il hg to the present invention is applicable to
.productlog of| el ongated articles such as is wre, because the addition of
bi.smuth c ffected in a relatively short tinme. Nanely, a

super copd by exposing a core made of the

i nter rreg Bfhirlin 8 41k EC%&%%% oxi de vapour according to the
present i nveRp ipQBnt or ABMRRIRA! Rinpsund Gkidd R%is PrbdigedOirta folREofld BBEAkh whithi &vas i on
wi Il be dggpdredithashétdn Relsaiteimgendtadt he attached draw ngs. 20 FIG 1is
an il ustratA t@etisedinQhe RRmagneRonaspLteringWashprepaed b mixdg dntifnately pawdeys of gxidestof t he
pr oces S aSE @a@hd\Qu inGuttgroppitiesscthat thenataid fathes, of Telsgsctive emabts sf Srs Ca : i benatie 2 :

f ur nace 12wBiasdithbrssineriny itteaptwder riktupanationd & forpi@rhoury. Thewesylipg ginteeadymasof Sgga-Cu

out | et portm@uittoxida yrasipuhatized td @ sintered péyeler wiich was bspdras 4 powdepigrget. B thimfiim of Sr-
recei vi ng ChiCs mertieunsboxida iwas drpositedrpo(iiel plape oHsQ sstesiecinder fhedelieving cangifiop e ot | ng
the boat 5. The furnace 1 is surrounded by an outer heater 2 which heats

t he furshace fromoutside. The boat 5 is faced to the substrate holder 4 so
that bisnmuth 25 vapour produced fromthe boat 5 is directed directly to a
substrate 3 supported on the holder 4. The furnace 1 has a relief valve
(not shown). In operation, the substrate 3 having a thin film of

I nt ermedi ate conpound oxi de thereon is secured on the substrate holder 4. A
bl ock of internedi ate conpound oxi de ca® be used in place of the substrate
3. :




i ! ' ' !

~Powder of bismuth-containing conpound such as bisnuth oxide is placed on
the boat 5. Firstly, the furnace 30 1 is evacuated through the outlet port
8. After the valve 10 is cl osedgp@gs2@00®as i S i ntroduced into the furnace
1 and then the valve 9 is closed. Then, the heater 6 is energized to
evaporate the bisnmuth- containing conpound for exanple at 1,040 [err] C and
si mul t aneously the UG strdts Bparatdre | 5| al SO €Ner gl Zedzgh0 chpat the substrate 3
havi ng the intermedi aé ns& gep o0 [0¢381 13389 .64t b1 GomAbcor ding to the
present invention, flo gafdvant ages are obt apypged:1:35] (1) The
proportion of bisnut hm:_ﬂedu ygwrc nduct or can be aqooww pl | ed precisely.
(2) Honopgeneous super¢m§kd¢g§5gﬁ§f.|.ﬁan e obtai ned. (3921[he operation for
addi ng bi snmuth can cattt+ed—otut—eastty—TmretatTvetyshort tine.
Therefore, the process acccording to the present invention is applicable to

product bon %fngfl onga&rgog‘d%o I cles such as wire. 40 Now, the present
| nvent | el with reference to exanples, but the scope of
thent nventy, o, pl%ulhgl iRt a bfﬁe I@sngﬁ E&nﬁoh%xn@(ﬁﬁg)&ﬁjeéte&% hé3i-Reithont Qith Of
the i nt grAR0i ALEACANRAYAR, Bie Gwbabesiolnsly or intermediate conpound
oxi de was 1§ Mg Ghskratd 3Raliryy the @i ffin biBritaiculcBinydihd bkidsaras psceieatcfle RydenBgnet r on
RF sput {s@hdwaln BBL R bddt § AlidBlas keEdioitid subirateB-waB giee Witroblsrsubida powdpr.nas
prepas ed Bye Minabd D whedvadiiiod thyouiOInel Qitt pdit 8 Aitdl@® vale SMwasSiosedCaxygertigaSwas n
such pr ppsiutddans the Makact N andhahe vavato vias clofedrse shatthé intedor of theriumaes s fillegwith Ca:
Cu becasiygéh gad. Therd trdm@atér Tewas whdrgiediteipat the infpoavdethe fumacato 88&it C.30 e B> hegler 12
hours. @hwas reaargikddi 1achest thé dpatcs mm SO0 Ip.-WhenQe bashgorm deaisd el Qifs®C. this
pul ver i megertibreavas maininetifopanadiour anththertthesastorsetp desongrgigeslvder target. A thin
fil\uof SrAfterChe @unase as Gealedosiw do vRem tQEPE'StP"@etbe MOy qubgfrat Y"%?n'ékeﬂfm‘gﬁgg?
rate
O

=

subst r afunacmigemeasire totiticgliemperatepdiamelynthe w%ubsffaﬁrﬂaa d@ hell
terrper abiyestat at 8 K in order to confirm that;thg thin (&I glmopn&dl gth bsfrata was caang
13. paswrcgpugg the 1emp@|;a}u59 ‘?ﬁlﬂef’ﬁ?q q@du@lgst determine a™cri al temperature (1c) %\hef%

thin film showed ordinal resista 100 W

'}'hISCIC"FIeSS lb‘a{astcw@mﬁd tlmt the cntlcal temp%ra‘fa C()f'c) o?we 8m2fllr[| °bta'T°dF!‘|’, epar ‘ation of the
supercor&duc of The resulting thin filmas the internedi ate conpound oxi de
was sub}-éﬂlueéto heat -treatment. wi th bi smuth oxi de vapour according to the

present | S { s BAPORG kil whd brpodedl a1 Of
St- Casooﬁlsrg‘g’%'éq%ﬁg’ﬁéﬁ%&@h\a%s%yf%f Yool AR il v ot S 1.

The boat g«aﬁm Cfhe\Gerd6I66k &fQnd Mrddlatet Eoripbund oARS which Iwasl prebéréd by seLdameoXi de
powder . mbhod as lsnbﬁnﬁddrlﬁwﬁﬁaaﬂaum tRMmermadiaé cdnipomdgiridé M ef Bxainpletl waosdpp@ted Af t er
the val w@ mbRoMast dhl AeEKbat-1¥E @it Ig@tuth@dleivafouroduced i nto the furnace 1 and
then the vievaulingiRst-tbiod BitckshovisdatTeioh®sikat eri or of the furnace is filled
W th #xygen gas. Then, the heater 2 was energi zed to heat the Interior of
the furrexapdd 880 [err] C, while the heater 6 was energized to heat the
boat 5 up to 1,040 [err]C. Wien the boat 5 was heat ed at 1 040 C, thIS
te r at urExamels 11vab repedtescaicdpbihatdrsntaediat semparchoxids Of Frer 3ged by ot
r ditoreepdiate gompounsk exisle of RisSt Gar Gia incthi xampisy, PR aﬁﬁaﬁ {{? 8% 'efs g"r?ﬂ ure,

the wotmw Fﬂ'%s inde "Eaéﬁri'é'rP"Bﬂﬁ' wgte adiied 9 AL’ P Hhas e ErL
t enper atéffpged R@Pe1 §for § ubstrate was dipped in Iiquid heli um i n a
cryost at afheé‘esK't'T‘% %W@Pa E'Bﬁl?wf?‘r?tﬁg ?He thin filmdeposited on the
substrate was changed to a superconductor, the tenperature was el evated
gradual | oIS determine a critical tenperature (Tc) where the thin film
showed dis &5 b onductdrtof BERuth-EhtainingREmbdiAd-olideg ciiaFactoiizedloy the
t emper a?{” @tﬁéﬁgj: Er ﬁé‘pﬁfi‘dpgfu hiofntBaiaid tc3inpaisld mﬂgg%pl{sed oK aBal denbnivieplae 1
was repeat @&sﬁbgnt eleﬁ‘leﬁtbloﬁ shiX SUFrRnducloe excapteisingl atde ofc oLt subjetitng\eeis!
exposed t O ingméliiatd Todnhbotnd GhRieVia [HRbtFreatmb@ Gt laytemperature between 750 and 950 °G in an

50 atmosphere containing bismuth oxide vapour so that bismuth oxide reacts with said mtermed|ate

compound oxide to produce the superconductor

2. The process set forth in claim 1 wherein said bismuth oxide vapour is created by heating bismuth oxide
powder in a chamber.
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3. The process set forth in claim 1 or 2 wherein said supercondugtor is in a form of a thin film deposited

on a substrate.



Nanely, the sintered block of the internedi ate corrpound oxi de whi ch was
prepared by the sanme nethod as is described in prepar ,, ;w,ﬂlmm

i nt ermedi ate conpound oxide " of Exanple 1 was support ﬁ”“"! 4
and was heat-treated with bi sEER®3e20WBVapour. The resul tinf heatst reat ed
“bl ock showed a Tc of 105 K. 35 Exanple 3 Exanple 1 was repeated except that
“the internedi ate conpound oxide of Sr-Ca-Cu was replaced by an internediate
conpound oxi de of |PbubStraté®mpstatulen | hi s Exanpl e, Plresvas ppdded in a form of

| ead oxi de and 40 |t battainggaspresstiieof 1138 - t he Pa@ioe td @ Tgowder were adj usted to
Pb: Sr: Ca: Cu = (1 Sputteriiggds 3. Si ptering was sfCeetled pt 900 [err] Cfor 5
hoyrs. The resultijnBFfreadacypeedred fhin film showed!®Wc| of 110 K. d ains 45
1. A process for prEncknéssgf heifler cohduct or of bi sm&dumont ai ni ng
conpound- oxi de, characterrzed by the steps conprising preparing an

I nt er medi ate conpound oxi de conposed of netal elenents which are
ConStprsﬂéfHﬂ&n&h,ﬁr@ﬁ@r&n@fcmﬁal d super conduct or except bi smuth and of oxygen,
ang subjecting sard Tnrernedi ate conpound oxide to heat-treatnment at a

t enper arhy GsliignBaNiiniS4 he dntéthediate rcomfound olile $as subjectddnoshEiatireatn@ohvith Ni Ng
bi s miidmutixixitie varmpoastording tolim présestinvbitionas diowseacts with said internedi ate
conpouniheoMyd eutisisatp B8 behingethd this fiyu pkSrelariLiompound 2xideTvas serwrediogheshivldef at h i n

cl ai ris showhévRiG.1. Tea bbabh which was dacpdite theogubsivate) Jwas filiesk with bisnutheoxide Reyvder-snut h
oxisde pdhediumaden! wascovegypled thraygh the oytiab pest & diersthe kaiver 19 wap cloppdcPyPeR dBs ¥ps 2

wher dtrpdugep d‘f%i!iﬁé%"@ﬁ?\aﬂ%‘t 159N the valve 9a“’qsd’f°ﬁ?"o?° t%ﬁfm"ﬁefpr P'r?’i'eo‘B CBB°§’| it Hllgd ¥ 5

Subs {349 0o hen e eI I Pa bt AN
;6-0,[ :tgrfq; QQFllnggtaga$ fonpenei%ur and then the re_d enetggl af ‘6 ﬁ ort)
18“ W T Ee g} 8? WF% oqje wn to room tempera re, the t% Ew?q d%{é%fg\{ﬁﬁé n of
urn m he _critical te ure. Namely, th O substr:
&QIBO n
OX' §on§ retﬁé {'hrgtu Thh nhh r}I r&.‘bylegg ﬁ] cg%e ra%ﬁ%rnw!ﬁ%?dl ng
.nmrne%n;d 6,5\y§pgsgsgﬁbeas 'F substrate 3 having the thi

fl Lam of 1 Fas Qﬁ‘lﬁl@l&d%m@%gal%ﬂéﬁtu\‘@@'c)&#%rttﬁldf‘lﬁ\(bbfaiﬂed Pdgrc 4 as is shovvn in
FIG 1. The boat 5 which was faced to the substrate 3 was filled with

bi snutamprsizde powder. 15 The furnace 1 was evacuated through the outl et
‘port 8 After the valve 10 was cl osed, oxygen gas was introduced into the

f ur nac e Egangpied 1 twag rrefisiated \bat, \re s - Eeesnplsl. teeidtesmpdiziatomphend] mider wasr expsed He

f upm algemitisoxidelvemdr dilstly. oxygen gas. Then, the heater 2 was energi zed to heat
t he i nt &einely, 1bé sinteeeds bigok znf dhet otem-a[eewr]m@d oidie | vehicheasHuepated by e $ame

ener gihgthes! 3sds frsgiibed fi"Arparetion of e iglermediate corapapcroxidaieth Exampla,byes suBPafigd

heat ey 1 hoidapd gng wasiheet-treatad with Disyth oddg ¥8Poleas e nt ai ned for one hour and
then t hdhh@ayiios degypatedplock shawsd 3dqof 8K Atter the furnace was cool ed
dofh fo rogmtenperature, the MyO substrate was taken out of the furnace to
nmeasu critical tenperature. Nanely, the MJO substrate was dipped in

| i quid Eel rl ar\]s r% C e\éo;ﬁ ttthé}tthe t§rr!egi tgrcgr%ouhé)oﬁé%rgf 'SF&ED@LS |Ie Igcetd%'anf' I'm
deposr&ﬁidif 6 @cdrbier b YRS BERAGHS foth of eblForbda BRET At UT e
Wa§o £ \4idkn atg)E M@ alénﬁl%o %Ermaaﬁstéh ©Fol:israkat BAREHBL B2 : 6. TSikterMgarae t he
hi n Eiebidy afouoe a'stHodl resi stance. 25 It was confirnmed that the
cr| ti calthé rRERMNgHoattBatbd Bih fitkd sHolwed & Iné &% 1hie kim obt ai ned was 97 K. Exanple 2
Exanple 1 was repeated but, in this Exanple, the internediate conpound
oxi decwmns exposed to
1. A process for preparing superconductor of bismuth-containing compound-oxide, characterized by the
steps comprising preparing an intermediate compound oxide composed of metal elements which are
constituent elements of said superconductor except bismuth and of oxygen, and subjecting said
intermediate compound oxide to heat-treatment at a temperature between 750 and 950 °C in an
50 atmosphere containing bismuth oxide vapour so that bismuth oxide reacts with said intermediate
compound oxide to produce the superconductor.

2. The process set forth in claim 1 wherein said bismuth oxide vapour is created by heating bismuth oxide
powder in a chamber.
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3. The process set forth in claim 1 or 2 wherem said superconductor is in a form of a thin film deposited
on a substrate.




30 bisnuth oxide vapour directly. Namely, the sintered block of the

I ntermedi ate corrpound oxi de whi ch was prepared by th

described in "preparation of the gpp8s2esd Bf € conpou MW“M‘ H“IEﬂunpl el
was supported by the holder 4 and was heat-treated w sarutth oxi de
vapour. The resulting heat-treated bl ock showed a Tc of 105 K. 35 Exanple 3
Exanpl e % vit® praspssaset thrilesrcatone hbiClaimaed 1 19t whersingieidtidtermeifie geroposnd gridedes a

Sr - Ca- Cu wefernr &gl thin toh pipara of the sybsieals Rt Rby dieshYReeHR dersitiandechniayep - Sr - Ca- Cu. In
this Exanple, Pb was added in a formof |ead oxide and 40 .t g@g%% atlos

in the mét eT'Teallé;zE%ﬁmbfP“W\E (o, djop & (BRfelp Hresbstralp is.a gingle crygtal.of B
‘Sinterfng vide ected at 900 [err] Cfor 5 hours The resul ting
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oxi de co re constituent elenents of said

SUpH conguc dreffa R USSH in H3Lpteltigas b SiRBred Blobk or sintered
inter ”Edgtrr oot mm ; %x.h&% R i S b TRSBLA oot 8 750
and 950 C n@"@a;ag ompoun@g,[msp ere contai ni ng bi smuth oxide vapour so that
"bi smuth oxide reacts with said intermediate conpound oxi de to produce the
S Uper CQnWCWproo'&ss sEO Rt aW&s B viheleinfsait tsiteled bidkiaornsinferadipewdsr i Beriacd by siringh
oxi de vapoUpowdsrs @f 6:adesdcaipndie@ahitrates dri finoridbd ek icomainimiat deast one »f cinatitipet metalss
3. The procesmertctt dairitthrmetiiate |cainpouiid oxide?invdody @imanuey that map@ﬂ'@@w@m@?fdﬂ'xm@ I n
‘a form of acdnking the ¢onstitteptometsl etbrents axepbismullt i, pr@loterminedgtomig_ratigy anddhen byThe
process set sifiterighhe powderynbdne of Clains 1 to 3 wherein said |nterrred| ate
conpegumd oxide has a formof a thi n filmprepared on the subst raﬁ1

physi cal Pajfkriproersp sl fottoin Gleiwih whaiein said thiny fimyis prepared by thestigg e sugstige;; ?trﬁ 3

or 4 V\/nerel wwwetu@dwwaq@0|§%r'sq 'bfﬂé'“?f??‘stal of MO, [err] 5 or
Gd e rocess set fo er ei |

depOS| te oﬁ" 'i' %’}%% 'aé'f‘s '?'t"ﬁ%e[ “per‘}""gul%% th'p(f)'lggagsr& dofte

forth #n C &? si cal vapour deposi tion technl que is

sputterin e pro IQ getgo C'ﬁ %%fh e%lr‘ the! cgm uitd Blic indinif of SHnip6iingLb%IBEL | N

the sputt %{a 9 "=y h or sintered powder of a conpound oxide
cont ai ni ng STWhi Ch-are constituent el ements of said .

inter I.at ide. 15 9. The process set forth in Caim8
V\hererﬁndsal ?"g“’?ﬁg?’g'a lJIE)tla(ock or sintered powder is prepared by m xing
powder s’ of GXiiE@S"m "CE PRMatEy" aldiniimBdre ach atistying raspkeiveaarghs of@ng aishiond <ants

| east one of12,@ENSk kioigand -2f al+ 2hrapeatst of +ai d i nt er nedi at e conpound oxi de
in such a manner that the resulting powder mixture contains the constituent
'_'r'ret-'.al .64 epmaitanspichet bi snuth in predetermned atomic ratios and then by
sintering the powder m xture. 10. The process set forth in Caim3 wherein
sai d t hi nt.f iVierfahien zor Hqystellonp ¢igesifupraleitars aus @ingrWismptanihalippdes Qx @F‘ﬁ‘fr@r %"k?'U\Ner
than 800 * @eighnei dup hth\eS%m veﬁaﬁmﬂ dig t'erstfvﬂgg Wafc%’gshs‘e%vd\“'&?"t g

O aive 1 to Megliglpraentsnndie Bestag é?é??n?ﬂ?fﬂj:‘?f 1" orsto
conpourtti oxi‘d@ g U'B?’W"%Pg dﬁaz °"®1‘)’ds°f"2 emfr ] e o

It
wherein the s&'b‘l‘g] §ﬁ§ ‘é‘P%" ox des repr es
Ausbi
by the gener™t % GVREPEY 5rb'" Ferry
2. Verfahren nach Anspruch 1, bei dem der Wismutoxyddampf erzeugt wird durch Erwdrmen von
45 Wismutoxydpulver in einer Kammer.

3. Verfahren nach Anspruch 1 oder 2, bei dem der Supralsiter in Form eines dunnen Films auf einem
Substrat abgeschieden wird.

50 4. Verfahren nach einem der Anspriiche 1, 3, bei dem die Zwischenoxydverbindung die Form eines
diinnen Films aufweist, der durch die physikalische Dampfabscheidetechnik auf einem Substrat erzeugt
wird. )

5. Verfahren nach Anspruch 3 oder 4, bei dem das Substrat ein Einkristall aus MgO, SrTiOsz, LaAlO; oder
55 LaGaO; ist.

6. Verfahren nach Anspruch' 5, bei dem der diinne Film auf der (100)-Ebene oder der (110)-Ebene des
Substrats abgeschieden wird.



in which " m, "n", x" and "y" are nunbers each sat | smges

of 6 [err] m[err] 16, 4 [err] n [err] 12,0. 2<x<0.8an = 6 +
m+ n. 96 PatentansprUche 1. Vergpags&oopuss Her st el | un ngmﬂma
aus einer Wsnut enthaltenden Oxydver bi ndung, gekenn- zei chnet

Schritte unfassend die Herstellung.einer Zw schenoxydver bi ndung best ehend
-aus Met al |vehahnanntaemAnsghiueh Bawt darddie physikalieshe Dappfalhsehsidetechniki aimg Kathodenzersthviren

"W snut, urtdngaists Sauer st of f 40 und die Unterwerfung der

“Zwi schenoxydschi cht ei ner Warnebehandl ung bei einer Tenperatur zw - schen
750 und895@rfahn| pachi Ansprugly Frpbeh Hrieme dasd pal Mflge'g%@&hm oreRdaty Tagd #BB das
W sm oxdeeFm'fP“Qﬂ Slocly aes SHesrsinipaRsciulier Bings JMesaliple ntatargeny @y drhindune.ist o s
reagiert. @be'\@??’&ﬁ'?@ﬁ“ﬁ‘&@#"Pﬁﬁﬂ'?‘iﬁ‘&'l’?"&d"e’ éﬁ'““@lé‘ﬁ‘? der W snut oxyddanpf erzeugt

wi rd durch Erwar n'en v ver n |J<? [
der mt ulver hergestellt .wird
ger fahr Ig:-nl % o en traten (o] éll?nréé m%&g Sh
unnend i 1 ‘ﬁ)f'% r,{, s QHhatth2C !
Slugnen Fi l'%ﬁ 'Ch dle BJ et% ' @g},}gh ags hei g‘e‘)tgﬁegg me|knes
h
auf einem %strat ernz'sgugtntvm . ¥§hren nach Anspruch 3 oder 4, bei

dem das 4@URsHhH&H neeh Rndphudk B, 5ol aérﬁ d&l&ﬁnm eoldt Witd dbro\EMBrnd @6s Sbstrats altaGaCs
i st. 4f. VedideAempsratirvoh BiY @00 < 5C wilipdnd A6 RathBdengdd®iBurigi | m auf der
(1100) - Ebene oder der (110)-Ebene des Substrats abgeschi eden wird. 7 EP O

362 000 181verfahren nach einem der J&hdgklchd 116id 10,186l ddrh ldbd sdprdiditends . diihfer Fitah resneimesic h
Anspr uch 4oxybetbirdieny < 8i, plhgs Likdatu IwegestelDainghf abschei det echni k ei ne

‘Kat hodenzerstau- bung !st. 8. Verfahren nach Anspruch 7, bei dem das bei
der\Jat H&dénaiwens basty Bospguct i viesh dem die Ty dyerbinding hsuptshchlicfgwguq’fv@ﬂbé‘ﬁms?'bw oder
‘ei n gesi ntdgeresinePiiprnelbegteiter Met al | el ement e ent hal t enden Oxydver bi ndung

I st, wobei letztere die Bestandtoile der Zw schenoxydverbi ndung sind. 9.

Ver f ahr en Wd@h—xA%)pPEr@wm be| dem der gesinterte Bl ock oder das gesinterte

Pul ver hergestellt wird d schen von Pul ver naten,
Nitraen o "F—'1 q rﬂ"ﬁé{nzah' %F%‘g’é ég’ ﬂ'f PE ES"P?" '9"8'6’91(%'?6" Weu[( Pgl e%rent
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Substrats ﬁ\lé'tﬁlllc;ulés qui sorfE HéRE8Ié Rbridlittidnts\dRsupvaddhd@teurdl 15xd3PEdn dCbismith e dadh@r

Kat hodenzepsi aokyydeb, ol b. soumbiirélTe:gte RoGpbsE ine@mbdas DS prrildaiest thertnigee BOynebel
dem der supmpératuioeo@prisd @htenE50Ft 050 aC Sarsi une ktmiosphdie epitenactideda vapeurBioxydsrde Ca
‘und Qs - her pesdtie| det fagenr @ile Huektoxydb2de- biemdtia éagissenavet I'tyde corapsd. 1nteﬂbéd'alfele4?1 die
Oxydver bi nolemiige b progtiede Supracéndaatesr. Oxydver bi ndungen der al i genei nen For nel
besteht: B4 (Sr -x. Ca.)nmunQp+y 25 wobel m n, x und Zahl en sind,

di-e .di e % oPyedtdenivash iagprendiortiondt selemgnue] e YaReerecioxsder 49 higpph est géfq e chauffant

16, £SH512, @8 pequep @W@W%ﬁﬁﬁ!ﬂ“@ﬁhﬁm Revendl catl ons 30 1. Pr ocede de
prepaf"at ion d yn su raconduct conte

e ICo e s rco JCP r s ré%en%e sous la
car act er SF sP' B;ggrd 'ie‘??'c?f'B?fs%% r?f’°'é1 ‘I‘ aFEPCOHCERy 3@

i nt er n6di af%f enments netal |l i ques qui sont des

et e [If?te %0 g{océd ts&eam E@g Yo %R%%%QQFLU lii2hdo i?o i ﬁg@ggaaemégjé@éahg%% Gﬂk@ﬁgﬁa .
trait ement ﬂjggﬁggmg;g afaprjg,f@%-é h?a Vr ature cgrrprl seuentre 750 et 950 *'C dans

une at rmspﬁere contenant de apeur d'oxyde de 35 bi snut h, de fagon
telle qug IprdeadsdBivaheUnb 983 ¥ovbNEiIEAEHsBSR @yasa-|éduaxe/aoastfaosamsaisianmmaed mgor e de
mani ere a reoellLIAR, 08 Lasye:aconduct eur .

50

6. Procédé suivant la revendication 5, selon lequel le film mince est déposé sur un plan {100} ou un plan
{110} du substrat. -

7. Procédé suivant la revendication 4, selon lequel la technique de dépdt en phase gazeuse par procédé
56 " physique est une pulvérisation cathodique.

8. Procédé suivant la revendication 7, selon lequel la cible utilisée dans la pulvérisation cathodique est un
bloc fritté ou une poudre frittée d'oxyde composé contenant des éléments métalliques qui sont des
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