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in the resulting thin film become to 2:2:1:2,

The superconducting properties of the resulting thin films are determined by the same method as Example
§5 1. The results are summarized in Table 1.
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The surface smoothness of the superconducting thin films obtained is observed by a scanning electron
microscope (SEM). The results revealed that the thin film according to the present invention has much homo-

From the results of Examples, it is confirmed that the superconducting thin fllms according to the present

geneous and uniform smooth surface than the film prepared by the conventional process. This factis a support

of the reason why the thin film according to the present invention possesses higher critical current density.

method on a substrate, characterized in that
said superconducting thin film is deposited on (110}-plane of a single crystal of magnesium oxide

45
Claims
50
1.
(MgO0), and

A process for depositing a superconducting thin film of thallium-containing compound oxide by sputtering

a target used in said sputtering is a powder target which is prepared by the steps of mixing com-

pounds of Ba, Ca and Cu, subjecting the resulting mixture of compounds of Ba, Ca and Cu to preliminary

sintering operation, pulverizing the resulting preliminary sintered mass, and then mixing the resulting pre-
liminary sintered powder with a compound of Tl to obtain said powder target.
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From the results of Examples, it is confirmed that the superconducting thin films according to the present

invention possess remarkably higher critical current density (Jc) than the conventional ones.
The surface smoothness of the superconducting thin films obtained is observed by a scanning electron
microscope (SEM). The results revealed that the thin film according to the present invention has much homo-

geneous and uniform smooth surface than the film prepared by the conventional process. This fact is a support

of the reason why the thin film according to the present invention possesses higher critical current density.

Claims

1.

55

A process for depositing a superconducting thin film of thallium;containing compound oxide by sputtering
method on a substrate, characterized in that
said superconducting thin film is deposited on (110) plane of a single crystal of magnesium oxide

(MgO), and

" a target used in said sputtering is a powder target which is prepared by the steps of mixing com-
pounds of Ba, Ca and Cu, subjecting the resulting mixture of compounds of Ba, Ca and Cu to preliminary
sintering operation, pulverizing the resulting preliminary sintered mass, and then mixing the resuiting pre-
liminary sintered powder with a compound of Tl to obtain said powder target.
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6 |
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Sput- tern ein .E’Hh.&ﬁﬁtrﬁ{%tyaveﬁ{umﬁé‘échséﬂr mﬂ £ ergestel |t worden ist,
dae man Ver bi ndungeyk p@moBa, gas reswfLesende Gem sch

der Verblgdungqgspuane|)8a,dpGae4hM) Cu e| nem ersten Sintervor- 35 gang
unterwirft, die resultierende vorgesinterte Masse pulverisiert und danach
das resul tierende vorge- sinterte Pulver mt einer Verbindung von TI m scht
und das Pul veatbetagsirietehal t. 2. Verfahren nach Anspruch 1, wobei nan das
Substrat bei elner Tenperatur, die nicht hoher als 400 Cist, wahrend des
Abschei dems ®r herfaliren 1@ Abschelden fingsraupralpiteodenAkinnen Hirhs duf eidem thalliumbeligdn Misghoxiten
-dui nnen Fil m audurcti SpytiSirnuteingm Substrey; dadpncmgskennasiehnet, dadapan dertsuptelpitepdes diinapriEim
unterwi rft. 4. au(Riteriii-Epengsiops Bigkdgials xon Magnegiumexid (Me) abscheldat ynd glsderastBeifauti n
ei nem Strom e| riers einRylyertarasteewendet, dagdndyreh WSWHWWéﬁhId%ﬂ?H@FWF%? yon BasCas
Ver f ahren nach ¥# F?EFHS ydasge P[?E‘I'Peeel’“"“}‘jt‘ der Yerbingy Sg?ﬁef%%e g Sintervor-

det® Da t rgrrf& g res ere mr%ﬁs fer asse pylv nde vorge-
\C/::Ir\é\?ﬂme(Ca) urth f"é?rq H’d’ ofv (i @%ﬁ Q)L&B%‘y%tﬁ érart best eht ,

daB Thal | i um ( T\&e)fahrﬁﬁfabﬁ’l(ﬂs&r@é%r wétRl fdn'dBe dubérat me%%tm( &}Ua.chimmao‘ﬁ.&
Sauer stoff (0) fengigépAM%ernggrhmgeschl eden werden und das supral eitende

s/pxr d,gebildet wird. 50 6. Verfahren nach Anspruch 5, wobei jade

d er bi ndungjervevfetmeniriach Msprucet adack, Gobesmanaies diingendiilp Riflderh Sulgtrat WipedWanteheand-
ist. 7. VerfaHn@mammMmgdﬁmhteﬁmeobel j ede der sauerstoffhaltigen

Ver bi ndungen ] aten, Nitra

Fl uor i den v r% %ng mgﬁ%@m‘f‘"ﬁf””'@"""@"g R Qs Srdien aemePTtE e

der Ansprushe | "al ei tende drinne Film  derauf einem

Substrat abggs c\rarﬁﬂmam diftbm d3binsSriéhe Abis Y oBdi Bik b&m SpleMversBisie Bambuelle aus ele-
f ol genden al i gen@kdr@NITHaRERE), B3RS @), Cdizium {Ca] Und Kdplek dckifundbdek ddrén VertiddungeMlidrart

besteht, daB Thallium (T1), Barium (Ba), Calzium (Ca) und Kupfer (Cu) zusammen mit Sauerstoff (O) auf
dem Substrat abgeschieden werden und das supraleitende Mischoxid gebildet wird.

50
6. Verfahren nach Anspruch 5, wobei jede der Verbindungen von Tl, Ba, Ca und Cu eine sauerstoffhaltige
Verbindung ist.
7. Verfahren nach Anspruch 6, wobei jede der sauerstoffhaltigen Verbindungen Jewells unter Oxiden, Car-
55 bonaten, Nitraten und Fluoriden von Tl, Ba, Ca und Cu ausgewihit ist.

8. Verfahren nach einem der Anspriiche 1 bis 7, wobei der supraleitende diinne Film, der auf einem Substrat
abgeschieden wird, aus einem supraleitenden Mischoxid der folgenden allgemeinen Formel besteht:

A A

7



EP 0 347 336 Bl 114 (Bal. xCax )m Cun p+y wobei m n, x und y Zahl en sind,
die jeweils die Bereiche 6-nil0, 45n5%6,q,<3,§;§36%z|w. -25ys+2 befriedigen, 5

und. p = (6+mn) ist. Revendi cati ons ocede pour d6époserune

pel l'i cul e m ncesupraconductrice en oxglde conpos6 contenantdu thallium par
un proc6de de pull\gl(lsqulnsgtml,dorkaglggsh '#1 @g im0y at | caract6rise en ce
que ladite pellCll € HiNC r?ygﬁlbo é&pbz?fﬂ‘@j 'gée’é'g‘ie deposGe sur le plan {1101
d' un nonocri st al d‘ de rragn65| um (be)) et la cible utilis6e dans

| adi t e pulsveri salt,d;pnsg,ﬁ,t,jygpl gue est une cible de poudres qui est pr6par6e
par =15 | es 6tapes de nbl ange des conpos6s de Ba, Ca et Cu, de
sourt-<si on du n8l ange obtenu des conpos6s de Ba, Ca et Cu A une operation
de frittage [ReQbéndidatidhé e, de pul verisation de |a nmasse prelim nairement
fritt6e obtenue, puis de nbl ange de | a poudre pr6limnairenment

fritt6eeolst erue Poedié poun déposepae@elktale hincdsupraconiictios én okyrid cdrﬁpﬁs&oﬁtbrﬁntdﬁthalhum par
poudres. 20 2. un pipcdédicoulyéisation cathadigvecsucluncsabstiat) cakactédlsined ck qapuel | edi t
substrat est chauf f @dii pelficaletminep supscand@trige pst ddsde sprdespla{Pid} d'@Lmaodistd @BxyaEde
durant |e d6pot megesiupiMNg@3et sel on | a revendication 1 ou 2, dans |equel une
pel l'i cul e nmince deplasile utiligtq dansjgdife pyvirisation cothedidus est pna giblerde pudensauitestpispared mte
apres |e Hepot . 189 &apeg de miiangs des carpopéside Pa, Ga ot Quadi soumipsinn dgmélgnge obtenugescdompasss
traitement ther é’aéécf“ 4N aparation defritage prélimire e Pulsrisation dade marss prdtinainarereant
et de thallium i %‘E"d% flasge fle I pendes PR EHSAERTEN dRoe PRiGuA Yec AP FstPgse de T
4, dans |equel P g%ﬂ'l" PaureSuti | i see dans |a pul verisation

cat hodi qug, est
cat ho CSI gor eisofﬁgﬁiﬁﬁ§m‘gﬁ\ﬁ%ﬂ i% E?He;f‘éeﬁ;lefél ?edltéi:gseth%s}/méﬁg?gfeé%e te Eér&tﬂ.le%h ‘A%Lt(pg?)-
sort\'g que le'thallium(Tl), |le baryum(Ba), le calcium(Ca) et le cuivre -

(Cu), ainsi @uePuetd Salonyaybyeadidalion 1 0e2) Hans tequbbyme péiRuls nincd dapdste sitibSubstest espsdlrhise
produire |edit éxwﬂalueem@nwwsamtqjcdﬂp&]duct eur. 6. Procede selon la -
revendi caisi oq equel chacun desdits conposes de Tl, Ba, Ca et

“est un conpo® 38 '°° éé se?dg lop, . des '?q"8hﬁ%ﬁ@e"tfﬁefm'quﬁaﬁet!@hséé?wmcamm de
revendi cati on 63%2F%If09 re et ™esdi t s conposes contenantde | oxyghne

est choi si pgrnpplas s%ﬂﬁesqu l&ﬁ&lﬂ%gﬁle icdtibfs 1R Edan§ Jel HOSue%8 vd %&Bﬁ%&éJ R
de TlI, Ba, Ca eferzm sétien cé%hod; ¥ CBELe tu@@jﬁﬁhl;‘l}jhlr%ﬁd; Gé? m'(lgéied (i ump(Ca) et de cu:r:
revendi ca¥i ons {Cuféiémentifdstrbieddébhpos @b Eix BEAe soitd duB IeThdilia (IR ba i) UG&:J nf

~d6pos6e sur | e @apslelcaitre ECul, aﬁﬂﬂt&tdbtd*%%nd(ovlonﬂ%yéies&m&%bﬁﬁ H
represente par Hecompssdshmacgeinaeml e: T14(Bal. x. Cax).CunOP+Y ans Iaquel I e

m n, X et y sont des nonbres satisfaisant chacun aux games de 45
6 5mi 10, 6. Pmcd§splonla revendu@&gp& Jdans lequel cha@tmq_asdtty CORIPOSEs gg'ﬂ,@gtqape@pgqqtun cqmpOp
= (6+msn)¥ 50 5% ogntpnaptdefeyeéne111111111 11111 111111 * C L M S

7. Procédé selon larevendication 6, dans lequel chacun desdits composés contenant de 'oxygéne est choisi
parmi les oxydes, carbonates, nitrates et fluorures respectifs de T, Ba, Ca ef Cu.

Y 4« 8. Procédé selon 'une quelconque des revendications 1 & 7, dans lequel ladite pellicule mince supracon-
- ductrice déposée sur le substrat est constituée d’'un oxyde composé supraconducteur représenté par la
formule générale :
Tl4(Ba1- X Cax)mCu,,Ow
dans laquelle m, n, x et y sont des nombres satisfaisant chacun aux gammes de
45 6=m= 10, 4=n=8 0<x<1 et-2=y =42,
respectivement, et p = (6+m+n).
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