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45 physical vapour deposition (PVD) technique such as RF sputtering, vacuum deposition, ion-plating, MBE or
by chemical vapor deposition (CVD) technique such as thermal CVD plasma CVD, photo CVD, MOCVD or
the like.

When RF magnetron sputtering, vacuum deposition or ion-plating method is used as the physical
vapour deposition technique, the atomic ratios of metal elements contained in a vapour source or a target is
s0 adjusted according to difference in the evaporation rate as well as difference in adsorption rate of metal
elements to the substrate. The vapour source is preferably a sintered mass which is prepared by powder-
sintering technique of a material power mixture comprising mefal elements andfor their oxides or car-
bonates or a sintered powder which is obtained by pulverizing the sintered mass. The vapour source can be

also divided into a plurality of segments.

55 In the case of the molecular beam epitaxy (MBE), elemental metals of Tl, Ba, Ca and Cu or their
compounds such as their oxides, carbonates, fluorides or the like are evaporated by means of a K-cell or an
ion beam gun. In this case, oxygen is supplied, if necessary, separately or additionally into an evaporation
atmosphers.
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comuni cat i hgef'glﬁt@fﬁgghvﬁm%tpéqs'ﬁ%?) s firf bogtHieatnrat 1S cpifinyed dor aerigpire rt'g‘Sth@Fﬁ"s“s”a"V
oxygen gas MmereHlapalEs8uppl i ed into the atnp on. to_thal

oxi de gad® so PRYLtE st § ﬁ? "Et% N et égftﬁ'e m?'lt ' d‘fégte‘él'" }IJ} aﬁme &P paga lto
t he desi r ed®StREHIS IREPPH "eg?f o lowere °a'l\f)%a t?"l"P BT0Cess accor ding t

the present o 9884 9)e queztion "ehou ek 9. 1 whi ch
i Ilustrate Og\%%eéﬂ‘ﬁ%? i 0° = "“ %ﬂ%om i ({‘&Zthgltﬂﬁeﬁgséf%m%lﬂ&‘éﬁ& 0B defod

adu
Descri-ption vaIu Pi‘g::aili!ble J tment is sa‘ﬁjr d@‘&ﬁoﬂgprbésbrblgﬁ\foﬂﬁlé B9 %6 that
carry out® t he €sBlp Blnd tprm, sggpglggsgg I nvention. A substrate (1) .
on which a ”'kb)r\tl als &E;bf% st B%Béh SRRSO IWAkh i ifhto lade SRR Ostiict 1R Baus&S th heat-e d
ina pl pe (4) tre%gﬁtlp arr%HoUtQﬁm(y@&)nc dohdiiéh. an opening at an extrene end. In
the (silver pi@ernbdhin filrd isrRPQHammaEd Betasb tholhadttrédinnois istkfedtstin & pipbimads b pratioys
of t\h"ﬁ | igiM Oxdtsl hichisaasiive B tAE@M fimfhe vapour “source of thal I'ium oxide (2)
can be a si nt & &@ortAsion, @tcopimgde thevitndceds df shelmasant firgentipr, difmednreg po$siblet fipredgdingm
deposi t ed onigh-(relitg imtooadueting rhis iy ghiyaiunabntddingyepoeund gegessiuel amTiRedgly tge
si | ver pi pe ofidb)suparcapeictor impeoved intsarerantrutting oty (Biticelarly dn Yy pritieal sy ipgledengiy /e in
(02) is suppkidecaditiehat oxygen gas can penetrate into the silver -
t hrough i4s open. e ethod gedofdipg te g‘é PERRg drendjersis gpssbed with fefgrenge "°a'38ﬁ‘f"e§{°“t the
anbi ent pr eseppe ef thejpregertinvprtien showd ﬂ@étf’"t‘idr"%g‘ﬂ?ﬂ?ﬂ‘"gceéﬂ“‘ﬂ? effected.also at a
hi gher oxygen pressure than 1 atm 20 In operation, a tenperature
gr adi ent i sEamPltlad in the sinteri ng furnace (5) in such a manner that

substrate ( on. vvh' 1 ip filmao um type conmpound oxide is
deposi t ed®i G0 o ¢ el P"'T'é’?%' é’tp?énr&%l( .‘% | e the vapour source of,
thalliumoxid )fitrh f r | oY flg® -sin IQ%rstalb RF
tenperature ‘geﬁe@% fich & mmﬁﬂﬁ%@@%gﬁ %t%?%ﬂélgzon aeﬁlpﬁg?grrpw? g y 30 * % C
and T2 = 908"f ) so t at the heat-treatnment of the thin fllmdep05|ted on
the substga ﬁp([gég,aﬂoﬁoegtg@&t ed at T2 = 900 *C in thallium oxide 25 vapour
produced fr € vapour source (2) which is heated at a rel atively higher
t enper at ur e t hadérbof BdbSd bt u@ bje. kridadddrin tah@orb Othe -ressititg poveldr e isaginiered
gradi ent, t heliviagbuit 900 6 B dows. Thdr@buling sintered chessgamuiverized e mowie hwidhaowdars
the thin filmbecone higher than the saturated vapour pressure of thallium
oxi de (over-saturated vapour pressure). This first heat-treatment is
continued for a desired tine duration, usually nore than one hour.




30 After this first heat-treatnment conplete, a second heat-treatnent is
effected in the sanme apparatus except that .the terrperatures of Ti and T2
are lowered to an equal tenperatuERO3p8IP4881Ti = T2 = 850 * C for a desired
tinme duratlon usual Iy nore than one hour The process according to the

e t th " t
present | nv agtp (g) l S g §?rf‘rxed uanorry\YI pﬁre a rEttTn(ﬂ]p)o JiJr rﬂn(?urep Qﬁéétmu@ ids cﬁ’-‘i‘i 63

the atom & l rea a _____ oogﬂpoun oxide to a

desired 35 The § pode h ik Shef Wrpdas) 4 ﬁrl mage of gold
saturated .y, ?pmwco%é‘c% Wpﬁedo y \ﬁg td' Jof? |st {i\ lsintdiBt SO obAt 1858 Hp@s &f odyhedl fdsum

-at omouf &m;‘mgrer"mgﬁ,tgdnbmda& suppressed (2) It is also possible to adjust
the Qxygen contents in the thin filmto a desired val ue because the heat-

t r eat nent (%) Bepoiifidni B8 thillim i N oxygen-rich condition. (3) The thin filmis not
~contam nated because the heat-treatnment is is effected in a pipe nade of
preci ous 40 The res@itingl sintdradotiass & pulaiized to ebtein a sinteret! Ippwdsf which is bged as & coveletteigeln,
-accor dimngfd BF tiagneperospetsing¥hichliecapied o mdef the fotiewingreonditiongyecones possible to
produci ng high-quality superconducting thin filmof thallium containing

conpound oxi desggiygtpag@s T! - Ba- Ca- w{!%?f?&nﬁ@f&%ﬂ gloerstabof MpOpved i n

super conducting property, particularly i he critical current density Jc
in a stabl e corgitéteate %emumw : 850 9@t hod according to the present
inventi®®n is described with reference to Exanpl es but the scope of the
present i nvent i Higl-frequenoy power t eﬂ%W/mz ol | owi ng Exanpl es. Exanple 1

50 Preparation of thin film of thalllu e c oun xide Athin film of
thal liumtype oOPHERHALEASde i s depB8IM &5 P&b’s‘l&jg} of - MgO singl e

crystal_by RF magnetron sputterl ng. t of a target Powders
of BaC®B and CuO are kneaded in a m@wﬁﬁﬁpggqvgpg powder m xture is
sintered preIr at 900 * C f (ﬁﬁ The resulting sintered mass

i s pul veri zed t RN | ch-§r EP 0 358 545 Bl of TI 203
and CaO ar.e adm xed uniformy to prepare a rrateri al powder m xture. The

at oM c % atrhé festtfing Tthin @n_ is dBasmofptious ilnt hvingat @mpesitiop oWlBa:CATX t=uP:2:2araed debstist ed
to 2.4: 2skow sdpdcondudtidy propaey. mat eri al powder m xture is pressed to a conpact
which is then wapped by a foil nmade of gold (Au). The conpact -w apped by
t he gol d fHeatitreatmert laenarding it the ebnfion 905 *C for 3 hours in oxygen gas 5

at nosphere in a sintering furnace. osition of a thin film The

resul tisg slmee%tﬁﬂmﬂ@stfaltesmpm'%th? "’(‘ &t E'B'i“ﬁ" FP"E'“E‘P r?P’éP‘E‘EF B&q&ieFeRﬂﬂPEI‘f i s
used as a hpabierted ip a funaee iltrated in BB- rpgnet r on sput is.carried out
under the fdlamein lj-% M Br??cedS'l',lﬁQ'P? of silvi (Ag) havmg an open end I é_llg(ﬁlverg r e

of, fi- th

@ Yy the saro? aﬁls
s B L e e e R gy B

gas
20 35 inthe preparatlo the targe

I
Sput t e=nl q, Jp hg t[ﬁ gilver pipe (4) is se%m a slr&enﬁg .iumace é@%ﬁﬁﬂlgzaxy% t&s Qé/ 9 of one atm is .
(0]

e res Ing thin filmis
an anor.ph

Q?a{& %nﬁlscé?mgsiﬂ {hb theﬁrfg fhinadddb R s@h T maandi MatSubtitate ¢nesn’ t
ShOQUPEY | QR trleYr1-B488Ew-b ) S hdafRE &t 939 ~icqTy) Repdctivégnt i on 30
The sl t nlﬁhd§ ﬁﬁén%eﬁtu%r“ﬁnp helvB®d unt vabul Bresdurt ol iRhiRim &xtRIgas IANheCRuijhBdrtitlod 6 the _
conpound Qghsiife (13 b6lRRE Righd? thah the RGtarhted (apalr Pibssufd d tHalliinh &xds &t BOUSTE (ovdr-eafurater
Fig. 1. Nagmupredsie). shidmmétadtfredtrdgnt is Sorfihuaa &l onehotr. pi pe made of silver (Ag)
havi ng an opser @Rdirst héat-frdabnehi dov@leteDdepuid héat-reatmandispiected ithe FdmeBpp@atusQurcePt ( 2)
whi ch was tit tp asng@rahiyeston® & ITe arsdovendd t@sn equaldersperatupeef T 7 Taha 85¢ 1§. Under this -
pr epar assi aemmfature pradigretthe vapow|psssyy efdkatiium Thide gas intther reighbrsipgd ehine substateafihr ed
by the sartecqeoloessthatetse satyeatdd apou] protsive gb e apdde it 890 ¢ freThisypegeidary heat-
treatment is continued for three hours.
The resulting superconducting thin film is evaluated by measuring the critical temperature Te, the
critical current density Jc and by observing their surfaces by a scanning electron microscope (SEM).
50 The critical temperatures Tc-is determined by usual four probe method. Temperature is measured by a
calibrated Au(Fe)-Ag thermocouple. The critical current density (Jc) of the thin film obtained is determined
at 77.0 K and is expressed by Alcm2.
The results is shown in Table 1.
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Then, the silver pipe (4) is set in a sintering furnace (5) into which
oxygen gas (02) of ‘one atmi s supplied. A tenéoerature gradient is created
in the sintering furnace (5) in suclFP0 3888MBY hat substrate (1) is -
heated at 900 * C (T2), while the TI-Ba-Ca- Cu ‘O conpound (2) is heated at
930 * C (Ti) respectivel y. 40 Under thjs tenperature gradient, the
vapour pressure of thallium oxide gas in the.neighborhood of the substrate
(1) becone higher than the sa‘-ﬂ-lha-t—ed—v—a-petrr—p-r-essm-e—of- thal I i um oxi de at
900 * C (over-saturated vapoup pret&ifte). |This ¥Kst hept-treatnent is
contimnuedsfor one hour. After|thigc{rrKst heagekneates@nt| conpl ete, second
heat N+ eatnment is effected in ' t hat the
tenperatures of Ti and T2 are ehature of Ti = T2 =
850 * C. Under this 45 tenperature gradient, “the vapour pressure of
thallium oxide gas in the nei ghborhood of the substrate (1) becone | ower
than the QatCompardtie @mple? pressure. of thalliumoxide at 850 * C. This
secondary heat- treatnent is continued for three hours. The resulting
super conduct | ¢ etE?‘ﬂ"ﬁ"ef'ﬁ 'F fﬁpPaéede‘i?%qpb‘&FtéﬁF fi5 h%&%ﬂﬁ?ﬁ"ﬁ%:t"ﬁ%d SIpmely. dhg| heat-treatment is
t enper at ur e R4 in{pe ndifion prda GaHion WchSATPSPRPALBAERIPTRY- t hei r
surfaces by a é‘&&ttﬂt?ﬂ‘d %Faéﬁtsrs ?Y’"rﬁ' P ope (SEM. 50 The critical
terrperatu?es Tc is determ ned by usual fgt{)r 2orobe nmet hod. Tenperature is
measured by a calibrated Au(Fe)-Ag ther m)coupl e. The critical current
density (Jc) of the thin fil mp-ebtairedis—determnred—at-77.0 K and is
expressed by AlenR. The resuljts i Jeéflown fin Tabl®BKl, 556 ~EP 0 358 546

able ;4 Tc (K) 125Jcl~(77;|<') S|  12x10* Mem? Jc
(77 3.2 x 1O Acn.|Surface—c Jdrh—oﬂ——s-n-mt-lt and uniformlo
Conpar ative exanple 1 The Ex dnfitrEecs cqnditignely cough.and oGt ualYM fhat the first

heat-treatnent is omtted. Narrely the heat-treatment is effected in the
same condi ti orCoaparing Exawdo nela Goromretivet Bxamplat| ic I3 apmaréne&mhdmpbmoﬁdh@ng)pmmrty,
art. The = egpatiduladynthe bitisal c!asaet dessitg ingpeve remaili@idy.e 2. 15 Table 2 Tc (K)

103 K V 20 Jc (77K) : ‘1. 2x 104
A crm2 Surfa&eampler®di tion - rough and not uniform Conparing Exanpl € 1 with
Conparative Exanple 1, it is apparent that the superconducti ng propert 25
particularly the EXATRIG AP 'eRePiP® FrCortelial 147 t#’QPbr"‘bG‘@"QeérF&rPF@&ﬁ'P)F ifsrentyhine fi
Exanpl e 1) SopRopuiaxidp havipg dsifoliowing Prepptiopiar get- i s changed to prepare a

different t f .30 compound oxi de having the follow ng proportion:
T1O. 7Bi 0. SCQE%PE%?'S%%OM this case, the target is prepar ed as follow ng:

at first, a pq & &;L{?Eet(?f B re%abfo(r\l%ﬁ%g §{ng3 wger?’rr@xt Lo Sda8t§r683 and

prelini nagi 'ch .n 3 ff%ﬁé gm?/e@ Jt?ﬁz%dtosa poncer

pul ver i zed 4 g&;lm)ggﬁ
prepare a mﬂﬁaﬁ)rkt oP %rhommtwsm aﬁﬂr%%hﬂl%@rﬁ\da soh 3y oftho Sl frash3fo 3
hours in they SRNBa 'GNBEI= PSOEXAMYRQ, 1. The atonic ratios o the sintered

%ﬁr e Tl . ABininfilk® prepared Grd evaluate@ b§ the samé methdd as Brample l1NirkY Béuithitlis case is
prepar ed andhcematuateed by the sane nethod as Exanple 1. The result on this

. [ dal LIS X(e
u nditi nsrr,po apc? t#nc}or

case is 40 shown in Table 3. Table 3 Tc (K) ' 115 K
. : ) Table 3 '
- Te (K) 115K
Je (77K) 3.1 x 10° Alcm?
Surface condition | smooth and uniform

50
Comparative example 2

The Example 2 is repeated except that the first heat-freatment is omitted. Namely, the heat-treatment is
effected in the same condition as the secondary condition which corresponds to the prior art.
55 The result on this case is shown in Table 4.



Jc (77K) - 3.1 x 106 A/lcn? Surface condition snoot h and uni f orm 50
Conparative exarrpl e 2 The Exanple 2 is repeated except that the first
heat-treatnent is omtted. Nanely, tereoBE®S4stBratment is effected in the
sanme condition as the secondary condition which corresponds to the prior
art. The result on this case is shown in_Table 4. 7 EP 0 358 5456 Bl
Table 4 Tc (K) 92 K s5 Table 4 Jc
(77K) 1.2 x104 AcnR/ § Pt d not uniform lo
Exanpl e 3 The Exanple 1 is repeated@gxcept that s2lKe vapour source is

changed\to a powder of thallifumoxide. (1120 d tjhe thallium oxide
powder i's’ heated at 910 C (?Mu.e ‘ﬂizgﬁ Q&&gte is heated at 900 *
C (T2) in the first heat-tredat Perface faditi@0 mduglyensl nof witorm | The resul t | ng thin

filmheat-treated is evaluated by the same nethod as Exarrpl e 1. The result
on this case is shown in Table 5. Table 5 ) 20

| TGo ( EXample 3 124 K Jc (77K) 3.5 x 106 Alcn? Surface
condition ~Snmooth and uniform25 Clains 1. A process for producing a

super conduct i Mye tExanpld it lisTrepéatddhextdpt than they o GoreLIBEhangbdl®, a pEwdpr bfhalGm3iXide
deposi ting @,08) andfthdt theahalluinadxidb powdeois thadted N@P1CO/HTIRN Bifledies Dbstatesis hedtgdad e
by physi cal 88cap®(Te) ioltwe dist béatreatrentiodominushen cal vapour deposition nmet hod
and then 1subj dbe iresgitingthin ffibs belat-frqatgd ishévaluted by theysdmeamnetiadeas Emasmrie 1. The result on this
char act eri zefeisshewnin Takl¢ 8 heat-treatnent is effected at a tenperature
between 880 * C and 920 IC for a predeterm ned tinme under a partial
pressure of thallium oxide higher than t hePles®t ur at ed vapour pressure of
thalli L;}nom de at said tenperature, 35 2. The process t forthin daiml
wherei ¥ ?he resul ting heat-tr¢atedréf n fill misimubj ect¢d to secondary

heat -treat ment which is eff-ect 5 Reryeen 600 C and 900 *C
for a predeterm ned tinme undef X | 1'i um oxi de | ower
than the saturated vapour pr egsSuriecesbnditinl|| $noaethowi deifoan 'sai d tenperature.

40 3. Thegzprocess set forth in CGarm1l or 2 wherein the first and second
heat-treatment is effected in oxygen- containing atnosphere. 4. The process
set forth i gaay one of Claiml to 3 wherein the first and/or second
heat-treatnment is 45 effected in a partially closed space delimted in
a furnace. & AbRcesacremsdusiag af pdréondudtingl thih Mitrdl oiMhaIEH fiyp8 &oEpduad lokiad, | gmprising
cl osed space idepéstingradthnyfig (i palivreddataigifig porepDLl Sxideebdla substiategbya Phys{zeinvapepr
conmuni cat i ng dapdsiiommesihnd er ¢hemica paoer deposttibveméthiwdnand éhen sabjeclng thé essyiingaides §imste t
forth in any dweettettmehtacharatiedzed i thil szid heat-keptnubntis refféctedca a ttdveperaturrebqbeaet 880 °C
pressure of t Heaf|920mCofer depredsteomipedhiinggh ender B apartiglheressere af dla&m\ﬁuped!ghﬂr@%tbpe
of thallium ox3Weatedtvappys pressuaptiraliumrozide at spid tempe@tuisy heating a

thal li um%ont ai ni ng conpound at a tenperature which is higher than sal d

t enper at ur e 'at “WW???Fsssg‘p f&'“t ﬁlqlla"f' |1I"Y'PP'F'§ "ﬁé&%“"'ﬂ?%%t%?f‘ed§'§" f"'T‘ is qybie feedank
forth in d ai i ath 003G e p?dete"“'“ed

M OXi detlme8un gg%lfe % thafllglptOHl ? WeY tg;%he sarﬁ@}eglvwog rprgssure of thallium
mgont al ﬁfﬁtgs Foxide is a conpound

The process set forth in Claim 1 or 2 wherein the first and second heat-treatment is effected in oxygen-
containing atmosphere.

4. The process set forth in any one of Claim 1 to 3 wherein the first and/or second heaf-treatment is
45 effected in a partially closed space delimited in a furnace.

8. The process set forth in Claim 4 wherein said partially closed space is formed by a pipe made of
precious metal having an opening communicating with an interior space of the furnace.

s0 6. The process set forth in any one of Claim 1 to 5 wherein said condition that the partial pressure of
thallium oxide become higher than the saturated vapour pressure of thallium oxide at said temperature
is created by heating a thallium-containing compound at a temperature which is higher than said
temperature at which said thin film is heat-treated.

55 7. The process set forth in Claim 6 wherein said thallium-containing compound oxide is thallium oxide.

8. The process set forth in Claim 6 wherein said thallium-containing compound oxide is a compound
having the same composition as said thin film to be heat-treated.
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havi ng the sanme conposition as said thin filmto be heat-treated. 8 EP O
358 545 Bi Table 4 'Tc (K) 92 K-x 5
Jc (77K) 1.2 x 104 Ncn2  EP83p8 845Btondi ti on rough and not
uni form lo Exanple 3 The Exanple 1 is repeated except that the vapour
source is changed to a powder of thall iTL@ xide (TI2 03) and that the
thal I i um oxi de powder is heated at 910 # %Ti) and while the substrate is
heated at 900 * C (T2) in tphe—ti+rst—hea{-treatrenrt—Foer 30 m nute. 15
The resulting thin filmheaj-treEt®d is|eval u®éd by the sanme nethod as
Exanpl es1. The result on thfs cgsgznhs spowqzixiedaghe 5. Table 5 Tc (K)
124 Rdc (77K) 3.5 Xr"O—Acn—purface—comgrtTion snoot h and
uniform25 Clains 1. A prochksriescondiion], 49 and ot WP Mohduct i ng thin fil m of
thalliumtype conmpound oxide, conprising 30 depositing a thin film of
thal | i um cont ai ni ng conpound oxi de on a substrate by physical vapour
deposi t 1corExampléidd or chem cal vapour deposition nethod and then subjecting
the resulting thin filmto heat-treatnent, characterized in that said
heat - t r eat mefite oamelp flcie repgater exgent dhapibe yangresolyer itebanoB8® * pawdamef telligm ogds or
a predet er(MpPreand hargheuthalium exidenordes fs fepted st 1@ G (Ty) 1ad rhilgriveosubsimters fertad o han -
t he sat ur BBJCE e st beattipamest fof Pmipytaym oxi de at said tenperature. 35 2.
The protess & ’e?“B'f‘Qﬁ’"ﬁ fim bpativptep ARty He sFRasPEqd Ay SieRre T Tafeayt anbis,
filmis sUBEREOY" {028 8Condary heat-treatment which is effected at a
tenperature between 600 * C and 900 * Qat‘;|°§] a predetermned tinme under a
partial pressure of thallium oxide | ower T han the saturated vapour pressure
of thal [jium KJ oXxi dg—at—sai-d—t-eAperatu-e—40—3. The process set
forttin Claim1l or 2 whereiln thdcflirst |and s&dhd heat-treatnent is
effected in oxygen- containilng ajwpherie. s&.x 16Ogchs 0¢ess set forth in any
one of aim1l to 3 wherein phe—f+rst—ardror—seconcd—teat-treatnent is 45
effected in a partially cl oded"@eeadea) | FPPMLEE 4™ ir nace. 5. The process
set forgsh in daim4 wherein said partially closed space is formed by a
pi pe made of precious netal- having an opening comunicating with an
interior SPeioe of the furnace. so 6. The process set forth in any one of
Claim1l to 5 wherein said condition that the partial pressure of thallium
oxi de becoheAhirepass for Reeducinges superoenducting thiadinuof elige dype cofpaundioKide, sprafiside at
sai d t e¥per atiepoditingsa dindimeaf Bylivsseaniainigo omppand joxigs oo @t wbsifaifgb) aysiseIn@PAt a
t enper at ur e @fACEiPN; mether op ehemicalaapu degositionpaihed fnddhensukiprting the kasyffing i film;te )
i s heat - t r eal@irealsent, gharaptorized,in thatsaid heat-reaypent, isj sffectad gt ﬁ]t?f_"wee'i’%we?&g@ °C
lliurgy idp higher Sthans e

t hal I'i um conf™® ?ﬁ‘z%%c dnhBEAY ’%E‘Hém? inqer, &) partil PrESerrg Pt ¢
forth'i % O aP BB L PITSHE o e P98 At R AT™eRYTy conpound oxide is a
go,[mg“” th.““r WorbddSe S7Whn GPERAS! drledh R reSiing nbdtrbhadd! dhifhibnls B5jed8 s dob &y d-
at-fréatment which is effected at a temperature betwsen 600 °C and 900 °C for a predetermined
. time under a partial pressure of thallium oxide lower than the saturated vapour pressure of thallium
\_/ oxide at said temperaturs. :
40
8. The process set forth in Claim 1 or 2 wherein the first and second heat-treatment is effected in oxygen-
containing atmosphere.

4. The process set forth in any one of Claim 1 to 3 wherein the first and/or second heat-treatment is
45 effected in a partially closed space delimited in a furnace.

5. The process set forth in Claim 4 wherein said partially closed space is formed by a pipe made of
precious metal having an opening communicating with an interior space of the furnace.

s0 6. The process set forth in any one of Claim 1 to 5 wherein said condition that the partial pressure of
thallium oxide become higher than the saturated vapour pressure of thallium oxide at said temperature
is created by heating a thallium-containing compound at a temperature which is higher than said
temperature at which said thin film is heat-treated.

55 7. The process set forth in Claim 6 wherein said thallium-containing compound oxide is thallium oxide.

8. The process set forth in Claim 6 wherein said thallium-containing compound oxide is a compound
having the same composition as said thin film to be heat-treated.
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EP 0 358 545 Bl 9. The process set forth in any one of daim1 to 8 wherein
said first and secondary heat-treatnment is effected for nore than one
m nute. 10. The process set forth |EP&1'§58(§4§36f Claiml to 9 wherein said

super conducting thin-fil m of thallium type S conpound oxi de has a
corrp05|t|onr resente the X, L eunopsy. i n
which m n, xerge r°°°s§|§% n;Pr)'eé’? &gagr?ag'ét &g;whﬁra'nrsgﬁggg&ngfse ey L%r?@%@?'s
45n120. 2<x<0. §an (ﬁg‘ , respectlvel y and p = (6 + m+ n). 11. The

process set ¢f Ghl Probedds @e@yonm &W?Bnle Bial 1 tolePwhbfoin a8 sGleftordiiflg BIMIRY Braliutn Sypd

singl & cryst alcofpouliide Risld EMiposiditepkesitod!op ¢ daneral Rorhid: €Nt anspri i che 1.
Verf&ren zur Herstellung eines supraleitenden DUnnfilms aus einer

thal I'i umar ti gem(dxi.daghdi,oyng, wobei ein D-nnfilmaus einer Thallium

ent hal t enden Oxi dver bi ndung mttels des physikalischen Danpf- 20

abschei dever f adwiédhsn, achesinddese eindens sach eatisipngpdngdse hei dever f ahrens auf ei nem
Subst r at i@bge$chm ¢-16,dishn 912 012 <wes&dndd2s ysot&r hal t ene DLnnfi |l m ei ner
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sind, die die fol genden Bedi ngungen erfU len 9 * C L N S * EP
0 358 54% B4 Verfahren nach Anspruch B, bei dem die Thallium enthaltende Oxidverbindung Thalliumoxid ist.

8. Verfahren nach Anspruch 6, bei dem die Thallium enthaltende Oxidverbindung eine Verbindung ist,
welche dieselbe Zusammensetzung aufweist, wie der mit Warme zu behandelnde Diinnfilm.

50 9. Verfahren nach einem der .Ansprilche 1 bis 8, bei dem die erste und zwelte Wirmebehandlung flr
mehr als eine Minute durchgeflihrt wird.

10. Verfahren nach einem der Anspriiche 1 bis 9, bei dem der supraleitende Dlnnfilm der thalliumartigen
Oxidverbindung eine Zusammensstzung aufweist gemiBs der aligemeinen Formel
65 '
Ty (Cas—x,BamCu,Opsy

wobei m, n, x und y Zahlen sind, die die folgenden Bedingungen erflillen
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une ouver [Urg,RMdTEBIA 15l KASHAICRR G 12, ERPRERI Ied bl@ﬁ\leﬁ&rseéﬂdd raements hefniqubl e6d6
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plus d'% 45 10. Proc6d6 selon |'une quel conque des revendications

1asg, dags I!>ro jig lsell)ﬁa%' Fe@eng‘gé{%p% mngq%p Q%t i ccQt'lbggér i:rﬁt%nﬁﬁ‘ d@ HElEm CRMROS 6

du type au mposi t'1on tee par la fornmule générale
T 4( axg nCunQo+y oti m n, -x et y sont des nonbres

sat i\s‘f/a,;osq,nt rGéé@&‘éQlon L RRGRTcAYR B2 Bhns 168 16ARUE 8 bnfoseC bon®REND Bu GRalliinSeslL 6n  4S

NS 120, 2 < XcompbséGyStt la-ndehe dbmposttidn qudtiad®2dichs ntifee 4 tiditet thesmiqubertl. Proced6

selon | " une quelconque des revendications 1 a 10, dans |lequel ledit

substrat @st PrcEdéRaIOE Mirst Guelcol@udVigés redndicdiisns 1 &/6 @3Bys lequel kEiEPreni@ ot second

11111111111 14hdrdnisltfckibihiidsIsbnt’effect@s pentiant pldd d'ung minute.
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10. Procédé selon I'une quelconque des revendications 1 2 9, dans lequel ladite couche mince supracon-
ductrice en oxyde composé du type au thallium a une composition représentée par la formule générale
50 Th(Cai-xa BamCunOp+y

ol m, n, x et y sont des nombres satisfaisant chacun, respectivement, aux fourchettes ci-aprés
65sm=<16,45n51202<x<08et-25ys +2,
etolp=(6 +m + n)
55
11. Procédé selon l'une quelconque des revendications 1 &4 10, dans lequel ledit substrat est un
monocristal de MgO, SrTiOs, LaAlOs, ou LaGaOs,.
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