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45 in which r is a number which satisfies a range of -2 S r S + 2.

The substrate may be made: of glass, quartz, silicon, sapphire, stainless steel or other ceramics.
Particularly, the substrate consists preferably of a single crystal of MgO or SrTiOas. Desirably, the
“superconducting thin film is deposited on a (001) plane or {110) plane of a single crystal of MgO or SrTiOs.

The thin film of superconductor and the protective layer can be prepared by the conventional physical

s0 vapour deposition technique, such as sputtering, vacuum deposition, ion plating, molecular beam epitaxial
growth or the like. Generally, the thin film of compound oxide is prepared by sputtering technique.

According to the present invention, more than two protective layers may be formed successively on the
superconducting thin film layer. Each protective layer may be different in type and composition from
adjacent layers.

55 According to a preferred embodiment of the present invention, the superconducting thin film is
deposited on a substrate by sputtering technique and then a protective layer is deposited on a surface of
the superconducting thin film in a common sputtering unit. Namely, the sputtering is preferably carried out
by such a manner that, at first, both targets for the superconducting thin film and for the protective layer are
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In a stage of deposition of the protective layer of inorganic glass onto the superconducting thin film, the
substrate on which the thin film is deposited should not be heated at a temperature which is higher than
500 °C.
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nmonth. The result as well as mmin operational parameters are shown in Table
1. 10 Exanple 2 The sane procedure as Exanple 1 is repeated except that a
sintered block of [err] is used as .
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a target for a thin filmof conmpound oxide which is prepared by follow ng
procedure: 15 Powders of [err] were mxed at an atomc ratio of La: Ba
= 1: 2 and then a powder of CEP0wRa88#Bed to the resulting powder m xture
in 10 % excess of a atomc ratio of Y: Ba: Cu =1: 2 : 3. Then, the
resul ting powder m xture was sintered at 970[err] to obtain a si ntered
bl ock of LaBa2 Cu3 07 which is used '3¥e3 target 2 for a superconducting
thin fi The result as well -as mpin operations paraneters are shown in
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‘SI';:N(f() ch_}S)K) TCJ(K Tcf gf} 1 1P?_£_1_TTQ&Se'rﬂch(Rfr)Tcd(rgﬁ%(K) 20
2 9. 45| 87, '1PBFE@ITPTIOM)| %90 Z10: & N8B 7 _de& | 783h
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vm'thsa parst,b@gonmrcﬁ@grngtdggengdméu@ﬁeh(";l, X 10 3 Torr) The result as well as
mai n"Soper-a a2 5 s e o _
procedure as Exarrpl e 2 is repeated except that the target of silicon
nitride. is replaced by a target of zirconium oxide and that t he surroundi ng
gas is%m%gd to argon. gas with a partial pressure of 0.540 Pa (4 x [err]
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Subst r at eTHe réauttingtafgld) 2 and BGkasé tadget SldompEoed SC8i04 &htafding Ferd Smiflamiotnt 5,0X b TOT I')
700 25 set on respectivétarget holders an8& substrate 6 £dnsisting of aSsingle crystal/& MgO is secured on the 90
79 subsitéte holder. The Mg crystallis GetGr SuckPamafrier Ot ith GurBicd o which thedBin film is depositedZr O2
" 48 “has a ®B1) plane. 49 35 47 ~ 36 3 - (Note) --
Super conadftst ithej ahgmijes 1ri® vacuimeas; orgeh §as o p paitiel iiesisireel EXARPIED § 1P3\ide) andof
[err] venyaeh gpssat grpariel peagsums of <l tPa 1.ty 1Hdvierdrase igrodueadrand e gulstiety isrheated fted at
an alorfPe “Fathes g magnelrey: elecyode 4qfor: fhezfafgst 2is epepiERsy wihdiigh dganandt S X Py Py
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then si¥¥® o? ana5|tere fL
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Then, another magnetron electrode for the protective layer 3 is energized so that a glass composed of
SiO. containing very small amount of P20s is sputtered with argon gas under a pressure of 0.405 Pa (3.0 x
_ 10~3 Torr) to deposit a protective layer of 200 nm (2 000 A) on the thin film of compound oxide which is
: \,/ prepared in the abovementioned step.
40 - Measurement of the critical temperature Tc and Tcf was carried out by the same method as Example 1.
The result as well as main operational parameters are shown in Table 3.
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Example 6

45 The same procedure as Example 5 is repeated except‘that the glass target composed of SiO2
containing very small amount of P.Os is replacéd by another glass target composed of 85.% by wight of
PbO, 7.5 % by wight of SiO. and 7.5 % by wight.of B20Os; and that the atmosphere gas for the protective
layer is changed to a gas mixture of argon under a partlal pressure of 0.54 Pa (4 x 1072 Torr) and oxygen

--gas under a partial pressure of 0.135 Pa (1 x 10~2 Torr).
50 The result as well as main operational parameters are shown in Table 3.
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25 set on respective target holders and a substrate 6 consisting of a
single crystal of MJOis secured on the substrate hol der. The MO crystal
is set in such manner that itEPS®PO98ZEBON which the thin filmis deposited
has a (001) plane. After the chanmber 1 is vacuuned, argon gas at a partial
pressure of 6.75 Pa (5.0 x 10-2 Torr) and oxygen gas at a partial pressure
of 1.35 Pa (1.0 x 10-2 Torr) are iMP?3duced and the substrate is heated at
30 650 C Then, the nagnetron electrode 4 for the target 2 is energized
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SURere omﬁam&moageﬁfmmn lain8 bweremhms héaRrea AR fimULRERE bibvaf athd Yalo ©f B than :
substr at@-cemideated at a tenperature between 230[err]and 1,410[err] 2. The
met hod set forth in claim1 wherein said inorganic glass is " '
phos phoMeusetixd| sectatteinghyier. of claims 1 to 6 wherein said copper oxide compound s represented
. by the general formula (1):
45
{@ 1-x 8JCuy O; (1)
in which a is a lla group .element, 8 is a llla grg;up element, x is an atomic ratio of ﬂ with respect to
{x+8) and has a range of 0.1 < x £ 0.9, and y and z are respective atomic ratios with respect to

50 {x1-xBx) which is considered to be equal to 1 and each satisfy ranges of 0.4 Sy £ 30and1szs5 -
respectively.

8. The method set forth in claim 7,wﬁerein said element « is Ba and said element 8 is at least one
elements selected from a group comprising Y, La, Gd, Dy, Ho, Er, Tm, Yb, Nd, Sm, Eu and Lu.

9. The method set forth in any one of claim.1 to 6 wherein said copper oxide compound is represented
by the general formula (2):

10
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30 3. The nethod set forth in cIa|m1 V\/nereln sald I nor gani c gI ass is a
| ow nmel ting point glass conprising 85% by wei ght of PbQ 7 5% by wei ght of

[err] and 7.5% by weight of [err] 4. The method set forth in anyone of
clainms 1 to 3 wherein said sEB9t29a1829 B4 nmi nt ai ned atmu

than 500[err]during the deposition of said protective mm'ﬂﬂ H,

met hod set forth in any one of clalms 1 to 4 wherein aftef the ® hisn- |Imo
copper oxide conpound is deposi t ef®the deposited thin filmis heat-treated
at .a_tenperature het ween ?ﬂﬂr Pl‘r] to 1500 in OX\gen—co a_l_n_l_n_g__a_t_rmsphere
bef ojne. |s parthl presstect Dy e Temeeaturw aepomathr J08 aft@ deppisiiom E@regtiontiater br t h i n
cl aim § wher eiRa) t he heffubstratedt@d thin filnmis cooled slpwy at a riate of

| &ss| t Han 100[err]/m n (. The rethod set ffatldy i| Ty prewdf T@ﬂ(aj s 1 to 6
wher pi-A-sai+d \,c“““" ge—eofpognt—s—repriesentet—bythE uuoga rmul a
(1):] 85 1(35#’?}“?"11 \ﬁﬁ°€h a i%% |1|la glsip ellendft 1rePf1ik A711H 28 rbup

el enent], x is an atom C ratio of[eF—r]vm'th respgect tes(efr)2and has| a range
o,fOO"cn T y respaCilfVegaton e rdti@s With
respegt tq‘bs'%?d%’h%{ °"P ] .\?\%ach ifs 3cns§: )der ﬂp'?" e Egu'a ?% aé“%u pach
satipfyf ranges of 0.4 [err] y [drr}=3.0 and 174[e r]6§ [eril respkctively.
8. 1 thod set forth in claim7 wherein said element a is Ba and said

el err%ngss sarFrh},sdhgmﬁts,ﬁcag@gssone el enents selected froma group conpr{sing Y,
L®, [dihss (2> Lotietting poidtipassyd, Nd, Sm Eu and Lu. 55 9. The nethod sef forth
in aﬂ-yseﬁaicoazﬁuctnmyamatob%ertreanﬁnqﬂdebmm sai d copper oxide compound is

repr esented by the generar tornula (2). 10 9EP 0 299 &5/9 Bl

[err] Table 3 No. Partial pressure of 02 Tenmerature of Protective Layer

Just I%"tser deposition -One nonth later (Pa) - Substrate ( C) 5 Tc (K
f TR e (k) Tef (K) 5 1.35 Pa (1.0x[err]Torr) 650 glass (1)
1. A metted for protectl fan outer suftsce of a supercondd&ing thin film Wlerein a superdddductingithid. 945 Pa

(7 OX[ ifrdr a tEpde) oxide@dfpound having alinR&Bstiuciyre of perovéidte or quasi-pefd3skite and belhg 62

74 depo§ied on a subsirdte by physical( Vipdue Herohittmds Edvpred WD 8 platectuedaysr bfiinedasicgl ass
Qsass @iags: dep@ited @ sdid) QuigrGlurtdce @f the SupercoBivpéngaium flrclyi rhysigal ivepopdepgdiioer ved i n

| i qui dwhilelshit sutGlraé isthedted A anertdecthrd batween 83 Ctandi 4t Cout er surface of a
superconductl ng thin filmwherein a superconducting thin filmof a copper
oxi ke Tempetondcsetionti inglaip tww"afa'%'t‘wnewtaés isPhaseoppeRiliqate qlgss. quaS| perovskite
and belng deposited on a substrate physi cal §£ ur de lon . is covered

whot - methed yoi forth 4y elpimok whepip ass | 2 <5’§'i" %Fso°ﬁm§'és'"8 t
sur f agé Py pright ofPRG: 3#&30‘"(?‘%&1“%] r‘?"‘f’??(‘hbﬁ)w EBV? P on

vapour deposition

whi | e ald te is heated at | Bhbdratiiad
1, 41‘b[ w t:;é?f E{g%ﬁ% ?‘:%’g ai §?§t dvih:re' @g,@&.% tgt@@%%g}‘glggplﬁoﬁdgm c gl ass
V\i phosphorous- SI| ﬁ é thod set forth inclaiml
ergi QhésrﬁEtF’od QP!oHﬁFH éf'\y g‘t@&%la‘iﬁs f"to 4%9%' Jﬂbﬂge ARG ofHoBSss oREWpsEnag
is deposited, the deposited thin film is heat-treated at a temperature betwsen 300 * C to 1,500 in oxygen
containing atmosphere before said protective layer is deposited.

4 6. The method set forth in claim 5 wherein the heat-treated thin film is coo_led slowly at a rate of less than
100 * C/min. :

7. The method set forth in any one of claims 1 to 6 wherein said copper oxide compound is represented
by the general formula (1):
45
{or 1-x ﬂx)cuy 0, (1)

in which « is a lla group element, 8 is a Illa grdup element, x is an atomic ratio of g8 with respect to
{a+8) and has a range of 0.1 < x S 0.9, and y and z are respective atomic ratios with respect to

50 {or1-xBx) which is considered to be equal to 1 and each satisfy ranges of 0.4 < y S 3.0 and 1£z55
respectively.

8. The method set forth in claim 7 wherein said element « is Ba and said element g is at least one
elements selected from a group comprising Y, La, Gd, Dy, Ho, Er, Tm, Yb, Nd, Sm, Eu and Lu.
55 .
9. The method set forth in any one of claim 1 to 6 wherein said copper oxide compound is represented
by the general formula (2): :
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85% by wei ght of PbO, 7.5% by weight of [err] and Z-5%by—weight—ef—B203.
4. The nethod set forth in anyone of clains 1 to 3 wherein said substrate
is maintained at a tenperature |gpessdd@BH00 C d i on of
said protective layer. 35 5. The nethod set forth H“l“ﬁullmuﬁﬂmﬁm. m 1to
4 wherein after the thin filmof copper oxide compotind i & d&podited, the
deposi t ed &Hfnra1Crd MGusOheat B reated at a tenperature between 300 [err] Cto
1,500 in oxygen cont ai ni ng_at m)s(g)here before said protective layer is
deposit ed. " ¥ C“Bs‘aﬂfef°fn%t°h6'd‘l’§@t‘ SFi8fr Sr hph© 43 Bliangd sfang &gr B e @ ishldP 234 eat ed
t Rfrf Jil mﬁ'%"‘ﬁ'g@'lséd% 25080 "ages of &F & %1’0 Pkt = piefresnsefively. i 7. €M +9h8 ist hod
set fort h TRPYAHFAS aé S?ﬂtsoiqfé B9 RS MRS 1”’6s?f'Bft?Bér'a"B?(f’fd%‘66rrp%und i s
rlepr ese? t?%m%@%‘ rt;;I é%l oIreo 51 ma1 %Qwherem s[a% sul%stratgI rswrld? Qf d;"f‘ ?%ra?'tz s]h(a:‘c\),r\ln,gr ﬁUp
el enent a ph‘l’é Séln GL t
respect to as a ran e of 0.1[err] x [err] 0.9, and y and z are

respegt y, erh@%ﬂib@ th ﬂthlw ciafth ﬁ@wﬁe?e?rps%f&tsuﬁs%tﬁ% a sin le(c?Js(a) of‘M&b“oh siTo,consi der ed
to be equal to 1 and each satisfy ranges of A? [err] [err] 3.0 and 1

- [err] z1j.efmblmemod & REGLIA M@hnYi1 whereid Bad E@Brh&ﬁu&ﬁé thinGitch B deﬁbsnédainra{aowrmﬁel n
sai d el enegni{118} piancBRfa single &rpstal Mg @B TiOs.r] IS at | east one el enents
selected froma group conprising Y, La, &G, Dy, Ho, Er, Tm Yb, Nd, Sm Eu
and Ls. Patent@nspfiobenet hod set” forth in any one of claiml1l to 6 wherein said
copper oxide conmpound is represented by the general formula (2): 10 EP O
299 8791.B1Verfahren zum Schulz einer duBeren Oberfjdghe piner gQpralejtenden)\PUnngthichy beirdem gine

whi ch[ err ]Ss't’fa'ﬁ'!?sdef Binngghichyr auy jeingr, woridyehindpag "";'Sre'"Wr@éﬁ'tr pdeg Qpgsi- skitt ands
fog B F:"i‘“é dig "““ﬁ'? Bhygikafischer Wf?&%ﬁhg'd‘é'a@ﬁf <no QP%FH ¢en IFFmiB[ er r ]

12? 10 eéma S ﬁu |g;h? |rd dla re rﬂ h der
nmUI[Tger] Whl; alrg jz: o } E:chen 2 éﬁ % 41 r:(;% r% esﬁ‘h%m%éi wgm?ngﬁras
sati sfi es a ?tﬁ e mp 'fé'r J: rnafdhod set forth in any
O.ne Of . eFFL n ngcthn\éﬂ%hell Bei %@rh Qassaug'?&ﬁs@ﬁeeelkssermgphgﬁra%g§r§liatggq¥?s§t Z,

sili Ire, stal nless steel ot her ceram cs he met hod

set ?Or h Veﬁarﬁénq{am AfpBET, %blmeﬁ%agar%@ﬁigé‘h@td’as'eﬁr ridrdsBiheofdeY Bal lmitOhit OO or
[err] 12. ddher pbd,atasmet: §;@Jﬁnh 7i5/Gew! -804 1 wherein said superconductr ng
thin filmis dep05| ted on a {001} plane or {110) plane of a single crystal
of MJO ar \efisign nkbh Blaéne @bramrpridheClhigis 3. beV@erh ajas SubskatrRamehdItier AbseheilungLBEr en
Cber fé athescritrsetiichs alp siadrdieinpsiatavoDdniygecdis Sdot C gtedtendesn ei ne supr al ei t ende
DWinschi cht aus ei ner Kupt eroxi dverbindung mit einer Perovskit- oder

Quasi - P8r Oleg#thran- naply pigera [dbrsAnspridehart, bigl #.ebairdern engeh gisin hasckeidung dbrePlnnschicht aus

Danpf abs c reined iftrferoxidverdingunen i labaeschiederie Biinopghistieppf jeine, Tamjppratur agigeheizt wirgj ner. .
Schut zschiz¢lsehen #30 4hendgiepl ‘Scheifer BrHgo B 1megPhdte. bayog dig Fehyisehiokt BRgee n

Ober 4 achéc'ﬂﬂeng'lfbral ei tenden D nnschr cht mttels physikalischer

Danpf abschel abgesc |eden end das Substrat auf

Termer afurgfe yes ey Aomaih © B 5';@ srhor S BRer e PR Bt S RN nach
ARspr uch v°"3ff§'ﬁ?°&3§ ngl’b U™ as ein phosphorhal tiges Silikatglas

Iante , F«I?gg g’ o FJn%aégW ﬁé@ﬁBﬁe“Fﬂég b Pé’én& A&gw&§x ‘%Q'%e(% (ﬁ@@@ﬁﬁ@éﬁe@d e

Gew. - % B203. 4 Verfahren nach ei nem der AnsprUche 1 bis 3, .bei dem das

-Substrat v@hjeododer gfbschei dung der 30 Schut zschi cht _auf ei ner
Tenperatur von weniger als 500 C gehalten wird.
45 wobei a ein Element der lla-Gruppe ist, 8 ein Element der Ma-Gruppe ist, x das Atomverhiltnis von 8

beziiglich {a+8) ist und im Berelch von 0,1 £ x S 0,9 liegt und y und 'z die entsprechenden
Atomverhiltnisse beziiglich (ay-x8,) sind, welches gleich 1 gesetzt wird und die die Bereiche 0.4 S y <
3,0 bzw. 1 £ z £ 5 erfilllen. .

50 8. Verfahren nach Anspruch 7, bei dem a fiir Ba steht und 8 wenigstens ein Element ist, das ausgewahit
ist aus der Gruppe, welche Y, La, Gd, Dy, Ho, Er, Tm, Yb, Nd, Sm, Eu und Lu umfaBt.

9. Verfahren nach einem der Ansprﬂi:he 1 bis 6, bei dem die Kupferoxidverbindung durch die allgemeine
Formel (2) dargestelit wird:
55
04(21-9.C8g)mCunOpsr (2 .

wobei © fiir Bi oder Tl steht,  fiir Sr steht, wenn © Bi ist und fiir Ba steht, wenn © Tl ist, m und n

1



5 Verfahren nach ei nem der AnsprUche 1 bis 4, be| dem nach dér Abschei dung
der D~nnschi cht aus ei ner Kupferoxidverbi ndung di \?\Jﬂﬁ

DOnnschi cht auf eine Tenper at P @29%898%2t wird z m ’Em MﬂﬂuPSOOV\C
in einer sauerstoffhaltigen At rmsphare bevor d| e Sthut zsichinc

hi ed d d del t
?)CO‘llngcﬁ%g r{ﬂd gne dx eégr Q’\reeens a%& nspr lﬁ;ﬁﬁ]gw ‘lrm gp%%ﬁéﬁ éTeS a_[lg% 8 men

abgekUnl't W|r edegl nren na el nem der nspr~che bis 6, bei dem

di g \Kkkpfv%ﬁé?uﬁn%\éé{ th?fd H&Q\n@bx‘ﬁ&u@ 1iLo, Rbil SBENERL %@osFQraG?éla:( Buad aifkes tsaprlit Wi T d:
(a7 - X SIGLEM vder Gderef KeramikeMBdaRht. @ €1 N El enent der [l a-Guppe 1'st, , ein
El ement der Il a- G uppe ist, x das Atonverhalltnis von fi bezOgI|ch (a +,)

i St um] VieAanBmmachCAnsprodch 10, Bei Gor 4 Sdbstrat dircEiikristachuy MO Bder BrTil.astent spr echenden
Atonver hl 1 tni sse bezQglich (a,-x,,x sind, welches gleich 1 gesetzt wird und
di e di® VBdaheanglaeh sdruh 111, Boi Ser diesupralditehdezZDibnsBhight aufleihe{0013Eben8. odafairbahr en
nagh AndptojEheng einpe Finklistaliscau$ WO Baer StTéhtabgeschigdevird gst ens ein El enent i st
das ausgewdhlt ist aus der G uppe, welche Y, -La, Gd, Dy, Ho, Er, Tm Yb,

Nd, SRHevepdlicatis Lu unfaet. 9. Verfahren nach einem der Anspr Uche 1 bis 6,

bei dem di e Kupf er oxi dver bi ndun dur ch d| e all errm ne For rrel

dar e§'t cfde\/\ﬁ"i”ﬂ pro ger r ago ext 8, princ

st dht _ -P° "He @F"’%ts Tem a?fpeégvs to, %Fﬁ i’{g e é*h "‘c a%""ﬁ :&S‘é m und

D st T ou une.co che m t@{/l r1 uriac:C L N
Zahl e%x@ng' o la ﬁe‘ﬁlc s@dr& fdlu n ;ﬂ} éép% Qﬁ’xe qlf fdajt P -

(6+men) shl%rategcﬂblﬁ'f@a mpérhture < |eg und r eine
Zahl ; i st, wel che |mBere|ch 25 S+ 2 Ilegt N- 10 Verfahren nach

ei nerrt.de:rrocédts BISHC e reberaicatioR, 1, bhs G081 dadit S Sihdrgbnio@e Sst QA erreQuIsficateSi | 1 kon,
Saphi r, phosphors. Edel st ahl oder anderen Kerami ken besteht. 11. Verfahren nach
Anspruch 10, bei dem das Substrat ein Einkristall aus MyO oder. SrTi O3 i st.

- 12. Ver fradeédérseloa hyevandigatiorc h diris, ledodl lledd @ervednaegasioyer &t @i teee & @oibideriestonibeht auf _
ei ner ( Gomhgredebicdyc~ el poidscderRbO, 7.9 % en poidd de §iD: EllTSITe ew powdssdeB0kr i stal | s aus MO
oder SrTi O3 abgeschi eden wird. Revendications 1. Procede pour proteger une
sur f ate PeoeEdErglon Tuneesupleqnhiecdes cevedisation d (3ot dens trgurt fedlit eubstral gyt snaintsuidunqune 15
pel | i cultgradiaesdninyre- 308 d Gcturae IRt dadged C‘E}’G'F'Pp%ﬁ%}’“!% cuI vr e ayant |a
structure cristalli ne de | a, erovskl te u uaS| msnt erovskl te,
de6pbstte Pﬂ??déuﬁﬁ’fg H% fuste 'F’H , IP%‘(Y% é e&g 'G peP"é‘ﬁ%uverte
avec und 8 HNE er%‘t%"(?zer €& %er fato)4 ena:qﬁ% ’glg%nge iv:f%a%f%t surface

C dans une at
que en

ext erne dnéddaacree rg Q m nce sup
1S

vapeur, tan qu |t substrat est chauffe a ‘une tenper ature entre 230 *

C &f & %iddsds Ssionda rdw Srﬁﬁgﬂﬁ 55 QhRNedudl 1h PYRQR ARl Pisel therRjiomart Qktebirdidifi t
verre i iife8amniating viesie doindialdeSodlec/minl | Cat € phosphore. 3. Proc6de selon |a
revendi cation 1, dans |lequel ledit verre inorgani que est un verre a point

de f URi GRcEESseRB 'une quUERETAlDBETEveRdicalibneNa BPHAS lege! BB bxyde Dorfifoea@ives de
SKQ2 et eost réprésed pp e fdsnuibyéRal®B) : 4. Proc6de sel on | Nune quel conque des
revendi cation 1 A 3, dans |lequel -ledit substrat est maintenu a une '

t enper atur€6nPeri@ure a 500 * C durant |e depdt de |adite couche
protectrice. 30 5. Proc6d6 selon | une quel conque. des revendication 1 &
4, dans °F egsfer e%éﬂ\%‘s"“l@“&%ﬂ%ﬁ ogfen |€ldmpnt |dp proppediiank pit un @RPAELAINIGUE SR e au
cuivre, "PRC %f"‘il ﬁﬁ%”’fﬁﬁﬁ'ﬂ‘é“’d’sgds"éso At Y £} 230pides rerparhptoarRs fesreptiigper
teﬁ%eraﬁi % . st pongifierq Stytgal 3T, b phacyy %ﬁé"sﬁtﬁﬁ%ﬂ?ﬁﬁgé 92 Ot Sue

| ' oxygsné, avars'ﬂec?g &%pst de | adite couche protectrice. -

8. Procédé selon la revendication 7, dans quuel {edit élément « est Ba et ledit élément 8 est au moins un
élément choisi dans le groupe comprenant Y, La, Gd, Dy, Ho, Er, Tm, Yb, Nd, Sm, Eu et Lu.
50
‘9. Procédé selon l'une quelconque des revendication 1 & 8, dans lequel ledit oxyde composé au cuivre
ost représenté par la formule générale (2) :

04($1-q.CagmCunOpsr (@)
ol © représente Bi ou TI, ® représente Sr lorsque © est Bi et représente Ba lorsque 6 est T, m et n

sont des nombres satisfaisant chacun aux gammes de 6 S m s 10 et 4 £ n < 8 respectivement, p =
(6 +m +n), q est un nombre qui satisfait & la gamme de 0 < g < 1, et r est un nombre qui satisfait 4 la

12 -



35 6. Procede selon la revendication 5 dans |equet—ta pellicule nince
traitee therm quenent est refroidie | entenent a une vitesse de nD
C/nmin. 7. Proced6é selon | Pune q&BIORMIHATE Bdes reven llﬂl‘“m IH l!nans
| equel | edit oxyde conpos4 au cuivre est repr6sent g6ner al e
(1): 40 (alamme )gﬁy (1) ob a est un elenent du groupe Il'a, 8 est un
6l ement dd grou%g ﬁzi X est un rapport atom que de B 'par rapport A (a

+,8) Clyp piudd uﬁee?u%ncanq& o *(joenacat%ﬁ Yo%, dn il PR AP R aud! 4im ques

r espectl Yo bud smcnum. Gole-ol @ tres(lle'n’am §ds. CONSI
hacun satisfait aux gannes de 0,4 Sy et 1SzS5

r es pect 11v ergReds- seldn RrrévefditGtichalband I@qd’eﬂ&&trbdbsﬁrattdsﬂfh mono&igtaeMydURIsrtiedi t

el 6rent a est Ba et ledit dlement f est au nmoins un 6l 6nent choisi dans |e
gr oupe 0mPascédiasdlon Y, redeAdicafish, 11 Wans iGye! Edite pbMuleYhincd\dipradofdiuciite &t ddpdséeshr 9.
Procede sdd @am (pO1ymele lae (10@) iy enodextistal elo MgGioo BT 1 a 6, dans | equel |edit
oxyden conpos6 au cuivre est représent6 par la formule gen6rale (2): 4 (,

-q, Caq), nCunCp+. (2). 55 O e reprb6sente Bi ou Tl, ' represente Sr |orsque
e est Bi et represente Ba lorsque e est TI, met n sont des nonbres

sati sfai sant chacun aux gacmmes de 6 5 mS 10 et 4 5 n 5 8 respectivenent, p
= (6 + m+ n), g est unnonbre qui satisfait ala gamme de 0 < g <1, et r
est h nonbre qui satisfait ala 12 EP 0 299 879 BI I

T T T T I 1 = T I O O M S * ganme de -2 Sr s + 2. 10.
Procede selon |"une quel conque des revendications 1 a 9, dans |equel ledit
substrat est realis6 en verre, quartz, silicium saphir, acier inoxydable
ou.d autres c6ram ques. 5 11. Proc6dd selon | a revendication 10, dans

| equel |edit substrat est un nonocristal de MgO ou SrTi G3. 12. Procede
selon | a revendi cation 11, dans lequel ladite pellicule mnce
supraconductrice est -déposee sur le plan (001) ou le plan (110) d' un
nonocri stal de MgO ou SrTi G3. 10 25 30 35 40 45 50 55 13
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