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EP Q 277 885 Bl Descri ption Background of the Inventlon 5 Fi eI d of the R
invention The present invention relates-to a process for preparing a thin °
filmof superconductor. More particularly, it relates to a process for .~ ..
depositing on a substrate a supercER@RIZISABEhin fil mof a conpound oxi.de
havi ng hi gher transition tenperature of superconductivity which can be
used for Josephson Junctions devices or 10 -the like. Mre particul arlly, ™
t he preserﬂesP't‘Rﬂ?Htlon relates to a process for depositing a superconductl ng

thin filmofferr]-type oxides such as [err] or the like. Description of ‘the -
rel aned arts - . nductivity is a phenonenon in which the : R
electri gaIFelgalt "%e&%n beconme zero and hence can be utilized to realize a.

variety o apparatus which are requested to reduce consunption

of electri Ca’rne%wnv@fmdn RS kPl prbcl8@fRr RHbpatifgSa iR Al & ﬁfe@&ﬁmt‘ﬁ@ fabte u% Aidulefif
t he phenongeges @fa pretes 16rispdsfiihd ¥ 4 YubSANra NB&HELNRICHIYANE Eﬁﬁcﬁ:d dxi €h£vmg
act ual;. usagified riStioR AeMberaRifd 6ii subdebnREMY SWiiich B& HRNBBDIHE Dde8pned ons devices or
superco&duﬁdukylty can be observed only at very | ow cryogenic tenperat.ures.
Anong :known Bibkp patQUkEYlGhe Brodeat inshidhirdlhtes toa pEdcadsorafepaitiitged supeoritiasting thin film
so-cal | ed oAKNGF,sypolocities sactedsdlae, Bal Guk, [ka, §lluOBothe el t i cal tenperature of -
superconductivity) than others, but even the top record of Tc in the case
of [err] \Reseriptioniebthe thlatddaarthi ghest Tc could not exceed 23.2 K at nost. . This
means t#at |iquidized helium (boiling point of 4.2 K) is only one cryogen
whi ch can r eHe; syeercondystivity, is, A-p! “Q"E?W”t i ﬁf@? e glegiricst req'ttanoﬂam% Foro R heneR $3g-

t |y 2| ytilizeg é‘b"’é%tai rig ‘\é PRgr P £eq °SF°& é°d“%° o ¢f
P gr Fln qﬁ ef &81{1 gnergy, de ofhl%ljpplé:ét’?n ggnct}:g‘gi A of superconduxz?l em

tsgge*;g’gvg Eﬁ Jﬁéﬁ% %gg%ggm o it °?°~'* 5 ﬁghp?z@mged

years. st‘& b 'B@Mév&%’ﬂ@tcla ec%wp&ﬁe% e:Fh'icﬂ S
having rmcsh M%q,gh qug\@oﬁ,ldSthxg%gQ o6 Ryoiednorz and Mul'l er vvho d| scover ed
a new oxi de 't'ﬁi@ﬂea%b' BB RIABSLE heRlim IBbiliAQ Béint(of 42 KPRYGhly dRE Grybded Sfhich £8P0salikd sschnew
oXi de 1 P&y UGelemPetatine lof TQ HEWEVEY, héllumliSndt Gy b iMiddLostR fdoked But Bis@Bqiilda large-
[err] -typeacaied syste ao¢iliGu@fadtion) Hrdlefore, & thidibdet ki6sired 10t andtherlsOpdiRhidiictirlginatorihly Paving
super cond highér . Bitind esatentli vehich leasceddaictbe adomavantionddOTc ied el feundUorSill Baties tor ie.
3,932, 315)pastTmeyoprer r] - t ype oxi des show such higher Tc as 35 30 K which are
‘extremel y hi Bgsebility rof rexisterse kafi Avnevs bype rof sordrronducting rreetesipls dibdnga muchhbighee Tetwas
becomesspdevstied by Besiners end Mejial whozdigkorpyrd orpurpxidp type superanduddyr i #986 il guPhys-Z6d
neon (b.p.(1%BABIB K) -as a cryogen which bring themto exhibit ‘the

super- conduct This pey °"lﬂ8r‘¥H°c$HP°é‘?°P ct Hgein [lras ”Phé&%tﬂk%‘iﬂ* avhjch 2o fralied as
except for%y eFVPBPX‘Q% ?“B 3’9"’? 5?p° ’l‘i’élﬂ@? des ‘"“ich '
supercond ?Tw X "Hé" s os

cat egor es(o use l .z% g ?&G%rh é p
material s tf?e';nek ' EC?}I] ié?udélumy ah’tfc Ia gér? g&h &Sd

vapour deppgi, or a corrpoun "’ v our|

in gas phas ecé'h t:&ﬁﬂﬂ&h&d?ﬂ: Kodddin ‘é@pe%n&ct%ﬂ%%ﬁo@ﬁﬁ -or fabteiHicys hay GQ%ssiﬁeosiﬁib' es
of oper @t i1 Satdgbrids ¥ (ah ¥nBipSRder ﬁﬁléa@rteéhhlﬂ&@ih Iwhigh BerfgRfidierRI8 QEHIEHIG RIBRCNHeC N
i ncl udes twhih fi® kieR Winkihds b@P &) tiSvapodr Idepbiition @dchiigue Mh Xhidl) af) QWEYCErSa banjoom B
particl e sapberial ingay piiaas ardriepasisd dgrova b b subsektecCUO, (2) nol di ng the powders
in a nold, (Byupeshavsm segeseiaiperationainyths typlce powdpr shtetlrigeprqmdscbd/ememtionﬂdeﬂlmw
[err] for ifciudésdhe Bllowingstepenovi ng t he sintered article out of the nold and
‘then putsver (12 juritgmeth ebénarrewdey having SOparticlojze of severalriast elich @s Bp@Osp LazGEr prz¥G0s:
power, and EBCU)nterin (reactlon sintering) the press nol ded article at
[err] for 2@aaiiag thepew baf"°lﬂ’ep03|t|on t echnj ue as been used for

produci ng a@ﬁ?'f‘?"?'i‘q Ripitgyina LT@?’ g‘;‘f’c %Eﬁ R‘jé’ ﬁh%s err]. In case
of a thin f 9 Fmgyin ?ﬂg“”‘* iplo Ryt gLing mo °'&l”8 66&‘?%&3 d out of
sever al ¥t ar P'?fesrc'ﬁ " n_smtg’irf'?‘; °‘6rfss_m°l°a jeat 650 ib Y, and are deposited
onto a subs h%ir%po g}d ﬁ ﬁ (F | hiald 'ba&H o émé) éuc thin %L})%?c% Prﬁjatenal
| ai d-open g 56 alB56s. ‘ﬂ? Se & ahiRfifnTop NB.Sb, p‘% i &NBQné‘GE
[err]. Dby HERBS @hets Q&&%@ﬁs’isﬁ& 319 URkL @éGesp! %Wé?.ﬁ 1aretJ3§osm t}amg i @W
type superifpshiobddd NEBGEE Uhmahese Phtoht@Lid-bpoh WIE5600b B£1SdisblAkdah MBsosd 148 broducing a
thin film of BaPb-«Bi\03. by means of sputtering technique.
However, the above mentioned new type superconducting materials of KzNiFs-type oxudes which was just
born have been studied and developed only in a form of sintered bodies or as a bulk produced from
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born have ‘been studied and devel oped only in a formof Sintered bodies or
as a bul k produced from3 EP 0 277 885 Bl powders whi ch have been
press-nol.ded previously. In other words, heretofore, no study of

fil'm deposition techni que have bemoenman t hese new type ’
superconduct ors. Therefore, the resultant super conduct i ng bodi es rrust havej
a formof a bulk which is difficult to be utilized in the formof a thin-

i1 m whi ‘i“lﬁ%’? v'é}nagggg;:r T o b g e fm% 8 P dliggpeions -
o ebar L RO OIS g 0% Re ot PR v e

ey B
S .
rocest & .oggeéq,,g}&@rf B8 bl PERAE Ut BUCAMES b EREESR, " °

oxi de of y sputter| ng techni que, char acterised in that

i t. conpr |s§.e,§,a&rbemyﬁ,ee,m$n a target conposed of a powder m xture of oxides,

car bonat'es; mrtrates, and/ or sulfates of La, Cu and Sr, and in that the:
subst riat @ sﬂﬂeMﬁ&f B plebt infintionfrbdidds inSa sleRSSHH fR6baliriy d&@ér@dﬂldﬁﬂmﬁhﬁ ARPRMBbYeE €

bet ween [of# edmppinst ¢xiioro} Lalandi Gutandl IS€ by [Spuitterinigl teuBniquidh characteride@ ististtjitodinpribs thbe
present’ iuse/efratarget carnsmBed €fsipdeder mixtuge ¢f gidessearifooatesp nitdes: antidpr sulfstapefile.dlucndt i Ng
t hi n fil $r.codipdkat the sfibsiiaie onphichriop bir ifiieis dbpokited dhbaled abatdmBaaturp petwepn 201 ¢ ng

t echni quend tA¥r dedudng hespuktering.hat it conprises -the use of a target conposed
of a pewderThaisikiest ef te presenidausntiop gl igpidasdra piepasp &y exppariag) & pepercansuting thip fism La,
Cu and’ BEOMRSeH PP £eRpouRdnexids hss Aack Gu @nd Bihiby iPytigdng- HF*W‘QF‘? Icmf?cée"EPé' jBdEtkd i s

compris sgtqﬁ?erq&mwggﬁd £8 PPty fo, g s
heat ed ?gﬁg :;E,éfag E‘? suexggea TR i (Gt 1 e mta'aemg for

t he w g rF 1oNns 3 3 m ra S O fP:ﬂ?ille%nlél h'mrmnrz;er ntﬂtl]eagOfT; he r E& are
super CO”%&& g Ec }ie? t[% %heareé'ﬁﬁ'nggl%e ﬁﬁg l?ﬁ H’ enfg t&) ion

f or mul ulh (3 IB uC0a-¢, wheré <§<rkg% “g

el ement .2: ° b Grp TreCuoe eonr;efrmsé SbiOt SoidieR Japrh oep S ogbaa ed

in the ranwn@aw@eﬂ@&ms@:ﬂ@éuuebfxﬁamedcoe.lp@mms PbtbrablySbelecto th Hélakig #b0x i N
the cogpesdds.on is preferably selected in the range of 0,09 25 to 0, 25.

Accor di ng ‘taecértify tontie inbentioR, thé BEpefoRREIRY maHIRni iy ihdhide tel drystaBiciurRcds KehaFt he
crystal sjpesiotidescPreferablgr the -powdsp eidudx istdmpoded @f €680} yind CH® gaowde b BiCO: Wk e | S
gonposedsdiOs{ err] and CuO and one of [err] or [err]. According to an o
enbodi nent Asfordihgetoian wembedinaamt of ttieeinveudtiaaldite prwdérumwidure & mmppRed of70dé 9576 by wei@E % by
wei-ght3so 3@f LagB0s], &ta30% by weighD®) Ba®Re anSiGhatandfl ig 30% by weightiofiCuOp 30% by wei ght of
CuO. Accor ding, to; theeinyenijeanthe deposiiefl éh"u@'pcs%qwbedwetmeﬁte# Pl srferasyatyye bpiwegn 600
treat ed. 8td 120 &%Fﬁ?ﬁ?‘@e’lﬂ@t ween 600 and [err] after:the sputterin

Accor di ng?(g‘ eﬁ“°tf‘%a{?aEH'°e°fd\‘° rrgtionihe ﬁ?"(qﬁhm"‘fuf?e's StRepd ity g opa B g%“’"e"

si-nt er ed °3isf e sed as Ihe tar

t d bod t. 35
Fur ¢ hdP %fg“&o s S "R BV i &Pere oSt el h%fs"%?e"gspgessr n

a hot' b2 3 gfé r?drk' 4%@ La8 Jd%é’thé’ rasehdbdr |
Sput er g -‘-‘Ws e‘%ﬂila%‘{r m ieo o-gge% ga9 @Y?QE gse fﬁgﬁh@eﬁa%
t he mrt|1g§,1@ig§osy57ep§( -egy(g@(mo e a uste to a rang )

conprised h%weeebo alperﬂboauﬂﬂntazf .erant.B.erardonaﬂjerof )o todBo v is ml'Eke@ébH'oMto said
accor di nguus@ataauna@b.e pummg of the invention, a voltage of 10 to 500 V is

| mpressed Omb @verdibril alsd ddadeis tacsupidond@tirighthin SIMUGrésefiting @ .compusitiorso@dpbraiing 2d e
concer ns faamgal Le/-cMREtuOL,Neheteld R xfd 1.1D P+ gS€ AL dandM & B=061]8D,Sdbtained wittothe eeEsndi Ng
to the f descibedapeypr] where 0 < x <1, 0 <=y <4, and Mis Ba or Sr,

obt ai rred wi Thh subsirate rroaycliss selbetee fioeay dhatariels whish are knphe andlveacr inttes fmq/ofofee

sel ect ed sputeringdpghniaus: Srdhaassa alpgle pryele! of seTmsiaastenivge tanat, bendiig, jalsmiga.ciicem e
sputteri Mﬁ'“t"‘e%ﬁ‘?ﬁ | pirconta (¥3Y) artherlike ngl e crystal of magnesi a, strontl um
titanate, aralyp whishcan be upad 19, oal t“leﬁbﬂﬁ?i"'g'?tﬁmdl Ff"‘icéﬂ’ af?‘i'?f g‘éﬁg"ﬁ
the like grf’ aPR5SIPEY Wb vgiarenge do,piteBhed  tawings gvhich 19 9et lirfiative g the oned

proce§ g‘&%@?'ﬁl ng to the present invention will be described with reference
to attacgﬁgdggcmongﬁhmg&pg.sare not limtative of the present 50 |Invention.

Figure 1 illustrates an example of an sputtering machine which is used to carry out the process of the
55 present invention,

Figure 2 shows an illusirative cross section of an embodiment of a mold used for powder molding,

Figure 3 shows an example of manufacturing steps used in the powder molding technique,




Brief description of the drawings Figure 1 illustrates an exanple.of an .~
sputtering nmachine which is used to carry out the process of the 55 -
priesent invention. Figure 2 shows an illustrative cross section of an- -
erbsdi ment” of a nol d used for powdEP Oed7Ees®1 Fi gure 3 shows an exanpl e of -
manuf act ur | ng steps used in the powder nolding technique, 4 - “EPQ 277 885
Bl.Figure 4 is an illustration of -a test sanple for determining the

t enper at.ur e l?é'fzioa de r?By'"‘B‘Fa"Pﬁ &f &, st sampleu for 98 "’l"fﬂgn“'f’ i tP'ﬁ?eﬁer“HEi (SleRRaderer of dﬁ‘eng o

to the pres R i, film 98 aSCOFCgF‘Q%CfJ ﬁpﬁ ) {,93 63qjure IR
d nde r e
“of the p % %é '#é e'n'?‘f"?)%‘” P (ololofut i "gd"’%% 2P 8?’1"?7?2@

1 of the prc%"
& &%e i rbsibBnde’
dependency odr,ealaééo pwthélf %Eaceégp dpwy Eﬁ%ﬁ ; W% éf’ n‘%siﬁrrﬂ

exanpl e ®res

2 of the prQg&sme present |nvent|on an ccordi ng to corrpar ative
exanple res pﬂﬁﬁﬂ)ﬁéﬁ{u}&illuﬁ&teampﬁbﬁe Wshéws! diSplieRhg>Madhine cigdikgCa rhalGiPWigeB2 enclossd
Sput-t er i) Cin GREdULMARndnitial biciol G & aRdh Subisidte 4 &1 Gt tizb tAIA GkOS @6hodidd laRtl Boirgasdet 18
chanber.: orthdtatget 3. Arvaduumipimg (Rt divi)adbamdnicibd Widugh a pbre7 wih the ihietidhot the cleypwdard 1t ed
and bei ng finmtied t crebfecratummgibireil. Thé targetuis imppasseal . ithatighdlequengy ttammaLhighd@t@tcy

t hrough a wwetsoircaB.t h the interior of the chamber 1 functions to create
vacuum t her ePias voltage is imngpssediog therybsiatocidrom 4 Jourhé effhighveligarch dVe Subsiratext is heated

hi gh- f r équent esiepRese thad thedemepratymp asth%vhtstﬁj%'sraéluﬂ?ﬁ?r dhesbel ign! basea gagiRiet e 4
froma. sodF‘?Qu‘mg"‘Fﬂ" §es 0 ONR OPS- The substrate 4 is heated 15 by a heater 6

o e e S e R R

targe¥ 2 .é‘” Bﬁt 2P ns under the presence of oxygen whose . -

cont ent “or o that additional oxygen is supplied to

athin fi DJ% ‘thq)éf B TG ihS on the substrate 4 to produce a desired

oxi de. 20 Deﬁt%ﬁr&&’a@@erﬂﬁod%t Pcf:&"&r {o8hb FrEd8RGHVERB, Said Rixfirdlk ShiBled Rl form of &

enbodi Ment sifgéddbsdly Nlankdly, ireer o 'B(y,g ol n LoRMERY IsOrRade R b dinfBreut BB whish B HédRE& by
@bvem

into a ber4itdihg @ poidak MbREL BRI YeomBdisteadhGOktaitlSePdl 1dast o Uit taPdald dbrient
made of a miami@red body which is produced by .25 sintering a powder m xture

of abovenent inaniechse, W prefechble dnade actargétar asieredibody @bieH is @rade fodm fueh a Fiktle of the

el ement M aamgougis thhtnprogortionscarsatgm rdtiod 6f Yoy ifdosianiBneMtand 08 én the traxtare tareoddjusted in

Si nt ered bsucly matwiec Hhat Shereditingr thim Bmcei campourd wride of L, heaidcelerpanti i and [Gathas a
proport%rﬁ?mq?s'ﬂaﬂefm ratios of La, said element Mand Cu in the mxture are
adj usted in such manner that the resulting thin film of conmpound oxi de of '
La, said. é%m”tkqvpaﬂd Cu has a 30 conposition of [err] in which, Mis Ba

or- Sr. 0<x< en Bars used asthe elerrent M- the .
val ue: of t'ﬁ s e ‘ @g 9 £n |s fear sel ec ier%:y _
theranes% : e,rr g kg S 0
t he 'val ue ﬁ X é,r eg;&%eg& in @R @fy era y se ect ed
in. the range oﬁneéj dLn ed s.r@&.o@@oﬁ %Erh%%nfeﬁtqmaﬁa%oup
CO 'Si ngca%ha@é%%fﬂ@sérﬁb m&éé @a%%?s am&ar bonates of the sane, '

nitrateqof t heanwnad.eémwkriiaas‘r&snteriveﬁdae sararmxturéef compbuhd$ fhaf BE @ HoWedn tmixdire bhe
present | nagtls| BECO,SEH SHCO3, 6htl I0BOOIN 1HiS RS SHLS powayr histure i PrEbedblyNd Kowdee middure
[err] and dompbsed nf 201b 95 easyeyeighbiofdlajipacien 20ibyweight &f Baced @rsabdsy am 1io8al &4 by

m xt ure cowgigbbd@uOf 70 to 95 % by weight of [err] 1 to 20 % by wei ght of
ferr] and 1 tté& Beerableihatibp gbrratioh oGintering tis dagiegh pufies atytder hatratess ¢én 8 befrisgstatim
of sinté imepsi¥Plearried out in a powder hot- press or in a hot isostatic 45
press (H P). Therrputiogig i @refambly] °§°’ﬁ\°éf"&°ﬁ‘ﬁ? %ﬂﬁfp@r Peae'\maé‘he P?ﬂia' ’P‘é%‘@r% gvgem
oxygen gasgasrwe taply j adjust Sﬁ{%lﬁ % di §67 P f187°a 1o 1050 Torgr B 8P a
range bet V%%ﬁ g"du § ttiebsuast }edanevhgy tl'péhl op gedr heaF tegﬁ ure between 200 and

ring sputtering operation, in the ¢ e oft compou d oxrde o and Sr, and is heated at
s0 atemperature between 900 and 1,200 °C during sputtering operation, in the case of the compound oxide of
La, Cu and Ba.
It is also preferable that a voltage of 10 to 1 500 V is impressed onto said substrate during sputtering
- operation. Another preferable feature of the present invention resides in that, after the sputtering operation
complets, the deposited thin film is heat-treated at a temperature between 800 and 1,200°C.
85 The structure of the resulting thin film can be approved to be a crystalline film having KzNiF;-type
layered perovskite structure by electron probe microanalysis (EPMA) or X-ray diffraction.
According to a preferred embodiment of the present invention, the process for preparing a supercon-
ducting thin film composed of a compound oxide of La, one element M selected from a group of Ba or Sr
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preferable t hat the substrate on whi ch the thrn frlmrs deposited is heated
at;-a tenperature between 200 and [err] during sputtering operation, in the N
case of the compound oxide of La, Cu and Sr, and is heated at 50 a
terrper ature between 900 and [err]E;dumﬂga§putteri ng operation, in the case ‘-
of  the conpound oxide of La, Cu and Ba. It is also preferable that a
voltage of 10 to 1 500 V is inpressed onto said substrate during sputteri ng_ )
oper at i orghd By by pRuftering deriniqup fsehdraciarigaddn thit & thrgetsf @ Siatared Pedy Mich ismadetolesshi n - o
t hat , . af tadpixtung of %&ftrtnswrdﬁgm enedipRsn aew fpioe pida: sojdelanep'dé padley ie fip mbgurearej s
heat ik eéf“é!ﬂedﬁ‘f‘ suchmanons thy siyiog Jinim gbePmRRYIC S pf Lassid elempptM and Guhesp o of = .-
t he resuI°P| Pﬂf U film can be approved to be a crystalline filmhaving = "
[err]-' y ’ ceg ‘?erovskrte structure by el ectron probe m croanal ysi's

( EPMA) o ?H ¥raction. Accordi ng to a preferred enbodi nent of the

present i rﬁéi\t M4 drf¥F o RHQCE of <Qraﬁ@ﬁtrthatagﬁe@th%%ﬁﬁlﬁﬁ@%om@&?%e% dsddinih | 1M
conposed g isRodt BERALL S 16mpbratire Rbiwbet 608 Bkt £208 78 M air cted from 8 . group: Of
Ba or ggr 5 Accorbihg @ 2rlofheP BrafeRdd 8MBbdfrbnt ¥t ﬁ@tﬁgs&{thﬁlﬁntfoﬁcth@ Ipfbd&ss 16 prepanng a -
char act ersugeRsdnduting i fild domp@ed ofaf comp8ina lorB@ ok IRNEHS dMent M isSiodidRMI 4 @BlpSHiCh a
m Xt ure @Ea ok Beand@UDY pEBridghathniLisip ofiddcRAfd O thetlaCtargétat & Siftered bddf whiBRlisGnade

el enent [¥omrsdchGumixtaret dfi ghe rebmiounds tiset eropalifions breddonh ratiesUds e, 1sei RiBMmerit IVednd tCladn the

r esul t i ngnittive arefadjustecin sechnr@em dhabsbie desultidg thia filns ofi @mebubdexide 9flLaredid GlemiestM a
conpostt iaghCehass cpepesiiod ¢f which, Mis Ba or Sr 0 < x <1 and 0.5y < 4, and
in that after the sputtering corrpl ete, the deposited thin filmis

heat - t r ed¥¥¥ MXRCYO%¥nper at ure bet ween 600 and [err] in arr 10

Accordin tQ a&gt Eer|r referred errbod rrent of the presen

process | "° r?“‘?s'?t °("5§ Poaion
i T DR fﬁsr:d arg% "

oxi de Bf hﬁﬁeouﬁ

sput et | Banbbal cTtan%.% 4 Eiuﬁ iidb &f %raga%E Dhat i)
which isg o h.m.rmig< el sms&meuméentah@ nPIBHRE fap11S OF - at om
ratios of Lraopem 06 F15 Sputhrd Hlortbn) &ihoh BEs Gt 8 1RVEcBRIchiHE8D IoRzs3 4D

MBNNers;st Bpk i G scodbrhtbd agmtahhsl Iétrreeetagmeuagh QhptRed bt dbctive MatbnglieBENt M
15 and Cdepaitedants 8 R Fsbifing M Bkt phidicisd spuiorot dut b, theMaigst dRAdeRbsitsd on the subdrate id and
O.[err] ¥ formbof aittitn filA2When tetBgbtiisinaden a \ebmmiind dxRle tnfaidé frérh L0}, Srempamiduedri s
20 heat ethedike, partiges bachof the bgtdsamenspiftbadatn chn s sthgeCh sputtering protdseraxyggn gas is

‘Oper at i ofintroduged inte theareuwnf chiainbercterinuiird cbilade Bafl.Guds-, Gullaid SBRCuingwhich is

heat ecboattheanqsembbr@mmd Isaionosited 0f @® sabsttatd., 200 C during sputtering

operati or, I in afiitmed dhat e odmpotitonobip Ein fim derogited of the gubsitaie depdndsur, thecgeahposifion hat , -
after. t hef @ptafea! el they tgroe e erpsent 't'%etmeqo'eaeect erisuch firdingi of thejpessprs iventar Ibwsel at o
t enper at fhe Rgid lomontdy, T ?“H °é¥9P" "‘I the &‘PQF #e |a€JHSt°ddEr B4h g'am?é that the

sputterr ”' rt' 98 © t ‘1‘? s
lzg't'posed@ &%&?‘% f x d a(’ Qt‘ ’%'ﬁ n‘i’ "}sfi%g%”& jﬁﬁsgrfxawg 'f%'krget
a i% 30 ng il%@j ?y ar epéd‘p osastte@r 7 ﬁé%su b’ét |

t'hat, par
in Morm aptf el 51 ,reamtﬁ. qf e@mmqyract %d%drmde :
A SI;U mB Efé%s ehvs&ael nﬁ?%& iCsuffatd élr: @htBining

bodith
from [gr fhich emdodt;&@bgrsmtehﬁg .hat&er poBérk b
Sput t er egt ledst one0t L, HaSorsérPaia Cafwhich lakd @hdtiEntIBIeR1ORS Bf thO YasERR spdiconducting film
i nt r oduc aghingnkeac:NiFptypaetidetn chanber, the thin filmof [err] which is 30 the
nost st abl eThe KaRiBLgpb totnpOkind @Sitid eah bm:hhr’rgad niths filmasiece thése iogidexf Earvonaeh, tilidé t he
conposi t iamhsulidtest dneeretatively sfablb.n deposited on the substrate depend on the
conposskti omcgﬁrdlrmtoer prefbrradfentbbdiment, rtage sinterddh bodyrie sedd frorm pewdeis @h LizOs. [RaG0d (oon
such fi nérGQy) afd Guithaving sechtpripaienstas|7a to I ks by pight jek LaCOm Irtat2P §'s bpfweight of sai d
el ement BrCQLLr $ePs c30¢ qb 30 % by meightf B¥9- are adj usted in such manner that the
resul ting thamwe pil dessrbedgipRsnite! BrRPAiontef cprgponents B e iRdiA* M and Cu has a
conposition of [err]- 35 [err] ( wherein Mis Ba or Sr, 0 <x <1 and O
[err] ¥ < 4 ), the thin filmof superconductors having high- Tc
‘superconducting can be produced. In other words, the thin film of
super conduct ors havi ng hi gh-Tc superconducti ng conpound and havi ng
[err]-type |l ayered perovskite structure can be obtained by controlling the
proporgions in the mxture of the target. In a preferred enbodi nent, the
sputtering is perforned by using a target which is a sintered body 40 which
is produced by sintering material powders of oxides, carbonates, nitrides
or sulfates each containing at |east one of La, Ba (or Sr) and Cu which are
constituent elenents of the resultant superconducting film
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having the [err]-type oxide. The [err]-type conpound oxide can be changed a
into-a film since these oxides, carbonates, nitride and sulfates are’
rel-ati-vely stable. 45 According to a preferred embodi ment, the sint ered::
body i's made from powders of [err] gmg2t#eggs]d1 and CuO having such ' e
proportions. as 70 to 95 % by wei ght of [err], 1 to 20 % by weight of [err]
and-1:to 30 % by weight of CuO Now, we will describe howto control-
proportions deblebrepeyrsansiting peints pithe stoverfentioned FHEdEES EP 0 277 885 Bl Table ~
1. shows nelting poi.nts of the abovenentioned powder: Table 1 Materi aI
Melting point [err] Table 1 [err] [err]
[err] 10 [err] ' [err] [err] ’
[err] 15 It is apparent Métemidabl e 1 that [err] Meame iy iy nel ting poi nt'
than the others:and hence is considered to be evaporated at 'l ower speed of
evaporation.than others Ha?Pﬁg the: sputtering. ThiZ ¥FarC t hat the desired
proportions of elenments in _the thrn fil'mcannot be obtained if the srntered
body hag, not proper pr opB?F?éns of - el ement s. Accor1d|7r9(j) t'&.t he present i
i nvention, the target cogﬁgéér ng of a nolded and 20 si nt Lred body contains
a excess anount of [err] h is larger than the Tadd7 re@ stai chionetri cal
proportion in the thin f%lg\ Nanmel y, according to a &ref rred enmbodi nent,
the target is conmposed o U3 sintered body produced B 8m m xture of 70 to.
90 % by raeight of [err] 1 to 20 %by weight of [err] - (or [err]) and 1 to
30 % by wei gltitis @ppra@aDirory\T@ble tthibatt krGehavp & highet seltinge poindfthenethe pthers cindihence ds
used, a t heansidaredyiobp evapereledias loprey spBRche! pEairorationithas ofimis iutingcthe spuljering. Bisgneans
m xt ure of-"ptdhe 955%P'M°P%°flﬁé"é‘a’“‘sd“ £heithin film Gapnot be é‘?‘?‘ °d EV‘? ]s“n oeod 19t haangt
The %iqgher® '?ef °8 °“f8 @P%rrsur\%mrdgrgéﬁg% ?{“ n °"£l°’\° %r‘ggﬁg ‘}“2;0‘ G"
% tls

for [erff HFP ng %’dﬁréﬁg@? wel %?ée % o

The conpos ’fE bo%ﬁ t » 'Fr“ 9%@:?0

the abovengngl-gng d'i‘%rho»f%

i nfl uenceg& wrair} 4 ot e rr.Lz'c@Q éa&opmeft%ﬁs béadtahﬁnm La?. é

i ndust r il obwahamré nﬁ‘ennﬁw%st i8 b Ho@iré HlLad0Ds RrE86.L BRAE0 i6 Bdeh) SN oftla, 3, ‘3{91
pressing f QuoRQWdkained meh.ghmﬂﬁcarttbrﬁpemw&ﬁIeraﬁct&prh alanye of 0.805 N0k 2946r- [Lay-

Accor di ng BRpeumi a6 inasaarlof 0.00 £ ke 0Rs &5 RAL,, ISRKEWD,L A8spedtigy.SpPUt tering is
pr ef er ably oprg ednmdsridn onmeaﬁrmna-phabﬁmménced(mg@rbygﬁasemmdea" oftticatpretratvned Qin-

a range sbemvrMnshﬁae rsq:a]e. #hechoBd@ TsifRing d prbferlioly rc;«rnecmmt dy [ et preadigyfod powsiet, \seh
[err] Tor 1 ipostalic pressito iy powsdes trithd likenot her aspect of the present ‘invention, -a
substrate onAegerding tolraotheri #speqt |ofnthes preseploisyentiay. ths ﬂw@ﬂ@r iproferaliv foperatad iman -
t enper at ur@mﬁ?@hmehoqw %ﬂﬁd‘“iefzml"&seﬂ‘t‘fr‘?fr?@% g By patipl peasuEn ¢fghp oygen gas is°
case of b e" 6,50 ey (105" ey gP"’a’“P'@rﬂS‘ﬁ?’a'i“Ur e
bet ween "@0’6a ég 'lﬁqam tnr on f‘f‘% ‘"@F'(‘: 3% "ﬂé he -
era

conpound oxi

V-is prefe go gg o r lonmh'%ﬁnto. |
dri vesi onrg'pé ﬁagg’g% W: ﬁeéﬁg {;eof Q%éhﬂ; L olt Sgr tha?l. _
i

aspect Qf #dgey ﬁ’s&’(&%@%y lifRY¥esYe hQHto ea%nl ® &fv@ an@ Xygen
‘heat t r eat egwadis e LUBSR&. at Ur e bet ween 60 an [err] a ter. -the sput tering
conpl ete. | nA6RRiivgO BT dnbthéry RPe@Xdf e PRBEM Ghvaﬁorr Oché laBposeRSMIRL fitk Ni¥ ERétbrakly
i t. 1S 1 NpOofidatiradted di @ tentpésifd bebic@B00cENE 1 460 -CRaTeAthé Silitt@ingl edmpleteanoNg t'he ot her
constituent &tassof KENEFrafpe rogide aco@ing itaifje preseht ipveatiody it 18 Gt thah®yben dtdnes are
parti al 4qu @siinedorddrly arpuEthe bherambpsiit e ciome { Theretare| @ocertiing torar prefemsdireenbodimbrdrthd | y
bet ween | epartial Migssuip efuaxvaey is Fadiusiprd betesen MgB3i1A—* cand €:67t Ra (18TSi @nda$x19@ Torr), more
} preferably befween 1,33.10™* and 1,33 Pa (10~¢ and 10™2 Torr) during the sputtering in order to rationalize
the amount of oxygen in the resultant superconducting thin film. If the partial pressure is lower than
1,33.10™* Pa (10-6 Toir), no effect of addition of oxygen is obtained because substantially no oxygen exist
50 in the atmosphere. To the contrary, if the partial pressure of oxygen exceed 6,67 Pa (5x10™2 Torr),
sputtering cannot be practiced since the pressure of vacuum become too high. Therefore, the partial
pressure of oxygen must be within a range between 1,33.10~* Pa and 6,67 Pa (10~¢ and 5 x 102 Torr),
more preferably 1,33.107* Pa and 1,33 Pa (10~® Torr and 102 Torr). The sputtering may be high-
frequency sputtering or DC sputtering, but high-frequency sputtering is preferable. In special case, the thin
85 film may be produced by ion-plating technique.
In case of the high-frequency sputtering, the power of high-frequency imposed vary according to
sputtering machines used but is preferably lower than 5,000 W. In fact, if the power exceeds 5,000 W,
excess energy is given to ions in vacuum, which result in a trouble of increase of impuritiss produced out of
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the. anount of oxygen in the resultant superconductrng thin frlnr If the

partial pressure is |lower than 1,33.10-4 Pa (10-6 Torr), no effect of i
addiif ion of oxygen is obtained because substantially no oxygen exist so in.
the atnosphere. To the contrary, Efokhesgasii al pressure of oxygen exceed. Tr)
6,67 Pa (5x[err] Torr), sputtering cannot be practiced since the pressure .
of - vacuum becone too high. Therefore, the partral pressure of oxygen nust

be Wi t hi nvalig in Bagkambet ween [err] and 6,67 Pa ([err] and 5 x[err] Torr), m)re'-"f'_

pr ef er abl Y 'Ll?rm gihle aispythat thessubsirater 'érbrafed'l%rar‘mﬁﬁﬂﬂ 'é’P‘?‘) 0 Y(?f“i' 0 W’H@'%HGF@E’H ng

bex h e foriged oyydenere. g '?fé o
ggﬁt terin Ir‘l‘g'c ém‘éﬁ?‘ﬁ té;B c ﬁ“%a fg%cﬁzﬁ‘ S %‘;ng ; %ﬁuced_
R T
but i s praetera.b T 9&\#&&2@%&@&% mﬁuarf i O SuRONER g 000
W EXOOh e e s e s hed s S

| NCT %@ teMpetatii.bfitiel sSstrits RAWEIASbIOWNINGS rarige of fr&l?zéb 249 1,8008 G RilaiV¥R krlo Tadelds hBE
chanber . cbipdufd sk Da, ©uahd oy, britAithin RSrarie WBinrgdd €C oS, 200 €S Alingépulierivi@ berd@on,

bet ween (n i easd of5h)comipoutid lbgidgdet &b, auahd Ba.bet ween 10 V and 500 V, so that :
i oni zed oxylysneflactive dx beskt dheatesudling cGweeralsducing thin it robtbised bi- th ebovebdtiampesiilmhi ch
exceed 50@miyg preoessdt adampeaturesintivior 680Lsd 13890 OF inedir idioslehtarimprovdiee. superD@duc-

vol tage Wiyl be produced 5 and because ions are struck into the thin film
exceedi ng | yTheresulting supgrcenduqiing; thisfiim jobiginect aceprdife foctbe gbayprentiqsed proeagsshows ifai t he
filmand éﬂ@epermdmrnp (SRR trmnfet%%‘mxor'yt%aercosf’rcmg firpst %‘d W@ﬁ“&ef?e"d“"tmg o

t enper at &F’@"B‘r“f‘r’r@’?kﬁﬁét”r‘ lgh" Ze‘l’ﬂ‘ W8y tha i
b m in (t)o[ JPFRS t| P % wrtt\\/ fe[f encel-ao :[Ilﬁératwe
corap, A B e S o e p’%“?fé’b?’?é‘&" %{P“"Q "?f%dlﬁ Ll ﬁ?%%t y

contr a

S drffrcEg;"t. ‘quﬁéﬁ (@&n(he su 9&{%&{;’? of el errents in the film Therefore

t he 10t e Is preferably within a range of from

[err] in aipowydls Bhﬁzﬁ@%ﬂ:défan& 080 &0 HRGY Dtrofaty aheHropodion §F4.6816la4ST 1 1o BRPardh t i N
a rangg @ TAGY te fowhid rhifdlid ks SHHEEEDIoSPMbIinGiahy SRS 280008 for 1B hbE inCAREd Of
t he ‘conpentwd rmglﬂ'@z Mfwhleh 20 GhoB8 Fowdars 1dr b tdrgot BAd 2Cdohotdd thedndieat the resulting
super conducthb gsutiky foiddd! aricRrbradvBe But By the Indidaib Qate Iags lattie theh plivBrikear agkinarhe
rocess adsuliing paivirsdipander iHaibjactedito Bddinal Bitefimy 4t 11,1000 Gfor 2 hoursor der to i nprove
t.he super comslotered béslytabtained/by it proceeigiel dbovegeatiopel ascrtalgattis seyintahspakteting machine
obt ai reed skaywdn dfiigurp 1.0Spuhring o performed wderd sysh ceditons thet\e sfidace of gieesubstrato is
super conduisinadat@rternneatiire of 2t &€ and a ot frequenew yaliaderel) 1 KVi jsdmipressediotiierpybstratens
and hence stparBing din iy ist pitrmed 119 bp ac ermstiflne film haviegy W‘ﬁ*ﬁmﬁt laypegdngprovskite
li-qui ol z SEHCRER iy AIRCrauRPbe MieEogpRlvYSSBMAIc cor di ng to the present ‘i nvention will
be..descr i beﬁibW“P {hip é\"e i‘seﬂ\?%a'ﬂdoat i 900 S thet ‘P’*\?@“%O‘em*f%? &% thoyfyitical fompeIaligels of

t he - pri&s Hpsyre \F‘éﬁ‘f'ﬂ'ld '° oon PRty é?ﬁ"c A iohor
Pr Epar at | Orittig{m eperat s vrv elnt?“F val e Tx 'l? %ﬁ?ﬂ f?;zéo g%zgégén%?@%hgh

uni form y I'n pro target.. Then,

t he 9@\/\/{1%;( &3 Lol afiorSdt %q t qmprelrmnary srnterrng at 900 C for 12
hour s Jon-aa—n{r?'o-r—d S gv‘\amorfnﬂ = gureo‘Zﬂrnn whi ch 20 denotes powders for a target

and 22 denq%sallﬁfbrmmﬂms-rﬂ?&mé&s#é hibtBeqBtcy 8slittarng Inrahrmweruﬁxmvaa% Bitre of the .
ol d i s verymbmgtatgst i8 B intefod bB@Nmitd| foR d gowderafiriid of USs, BESHY dndl BFO.Pvhiv/ @6 | zed
powder i sutBtidig €Btoed silicon tipgalf The &lim is pi@ed MGhefbliolwig Egnditieds: 2 hours. A sintered
body obtained by the procedure abovenentioned as a target |s set in a
sputtesi ng nmachi ne ' s SPULT[E " rmed under

such conditions th E&“algg Omr,g ?ﬁé&?égstrat g%,%llﬁ ?frF at a
tenperature of [er |ﬂg,?§ sqrgtguency vol t gghoo{; { S linpressed to-

t he substrate. The H@ﬁy,géub,mg pbidr Fingrdskdll b the ddrdel I [NBBWL O be a crlystalline film
having [err]type | pgedstsle Bigy ikl te structure bysebectron prgbe

m crodfal ysi s ( EPMA- r] the

transiti on ﬁgpeegsa&% gu r theJ t(a:“rl &'Q %réiétd oWo }Vgec §xorregaspu'ra dto found
a_hi gher r% l'trc Jl'xre ea% xc%t %isufp%re& }% 5@3& hin

. the e rosulting e
film COI’I ,ﬁ}e el{{s (=) ntﬁi’l istal cre%F% Thnoi
t enpergt 4y I%Qst u“b‘%eﬁtﬂh RER ur'a ?rﬁ'r os Wels sﬂat ea i REkCo Of 1LY B§§
[err] 0.2 oeothhe sOlsER& Al 'Wpéﬂ'g of QIB& dds 10nm$de omalumlﬂgn [wWhich ks $d

is pr OdU@%s&eﬂ A is@icd LEMY QAR Yiln® BUTHE phiRJof BRNKRE 11| drd! Sdiderdded the) arﬁmabrﬁe 1

electrodes 10 respectively.

rature than [err], it =
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A nmaterialrtarget
and CuQ, while the substrate 4 is of a errcon crystal. The filmis
produced in the follow ng conditions: Partial pressure of Ar as sputtering
gas 0,13 Pa ([err] Torr) Partial pressure of oxygen 0,013
Pa ([errr]. Torr) Tenperature of tEROZIHESFBIe : [err]

H gh- frequency power |rrpressed to the target 500W Substrate bi as vol tage

50 V A f bt -
A sec. S 8\%1 9% pesnf?(;’%y nesgance of t'\m Hf ms m xr%%;gg?el tan hat
oxygen ' &099 r&tﬁ \l\dagof E‘nnSHIESJc

film arel nS o thdsg p &«9 lé.F ub 3, oPJ BLEE-E Cokrf) whife! aﬁétﬁ@r '&Ervé

t he ths' Ninb ' Hatlhg 4 Aterdre AABAE32! Pbwd Bt of laRdHeR tHIFE AMUWHRINES brod wrinth@ e|| r.ﬁ‘o4
corrprrse\sh,gmyggu ﬁ,ae 4, athin film9 of [La, Ba]- [err] deposrted on -

t he subst r &ti€appark toADthp Tuvé oDiesifthri2é B1,arkRin Iiln PRdEed facalditg to Wwe MWbdesslof the
vacuum gtegantsinvestibn @hows thaivrfsetaempstaturd1ehen lierphériomandd. of Supercpraductivitstart B abownso €S
11 ar e sk ksitcoagletecsupdrepnciativily risivhseiveionda @8 &, Wiie tepee bi residtance 82 showkheed 7
885 Bio Fiegjstange Bnig thelaw seteeal tkeand chan g uatier dentie st eifhoedh the easistargecatario: drdpeframhi n
filnms meesuy eahediamesraivplag e abAYP Gapss ComAgsiagnaltatwaen dwamiwoccurvpsh ofitpgjsianse Keveals
curve exipitdaodption of oxegenigas inforibe pellardyring thefim i depssited pemit 1o pontiebicadivpighe
t enper at Y¥eNFAPRITIERANIB film Repere b B Fcuriondurlve it Himraring tster X Bluced

in a beI% |a]r cont ai ni ng oxygen whose partial pressure-is 0,013 Pa ([err]
Torr) not her curve shown by a phantom5 |[|ine having a reference

nunber 33%%%\%"&@,;'" YR °¢¥BB§EF¥‘S hin filmwhich is produced in the bell jar

i nto whi oxygen i's not is apparent fromthe curve of resistance

31,7 the thirfy EdneprBdcatid 8 GhePBaRpAI 2 L2 BaREud Qq'@p%&e@fl\st H&terdl ggellta sintered
i nventj Ogay BRYGced e ATFdREer WHARE bRl £57008 Bhdl dL® 1D RBARME AR dRbosited by using two
super conglfEzénk Yekdols eabinbdnsibiing b @ 8interdd: bd)EgtetuEENRINEA PoviddP MR8 Ebdeiningi 20Y% lasd
obser vedsorm tg fweight dKCu®kdspaetitelye curve of resistance 32 shows the zero- 10
r esi st ance Thafiiy isdeposited ender hé foiovdngcbolntitonsa r at her gentl e sl ope al t hough t he
resi stance start to drop fromnearly sane tenperature as the above case.

Conpard son betweer[ YR o WY X SputBinglgas | oL ANk 13 BV@ee Tok)1a] | Ntroduction
of oxygen gas intc ﬁ?g’gﬁ@o@gxy ring e fil M 6,613+ 65 bermt to
control or adjust PRGBS teQbRBbS in the t Hi gpob&! m properly to obtain a
super conducti ve thln.giﬁ.frgqﬁbm%bm.,ﬁpr&eajwmdtmpomow on. 15 Ekanple 3 -
preparation of a thsabsfratémou{gerr] - The sane pscm:edure as the Exanple 2
for [&r] is repedted—As—TmterTat targets—a st ntered—26—budy produced

froma pov‘ﬁ'&ge@ %H ﬁr Q; ﬁﬁ?attrr; g&gmghl Jf s%ﬁg I%Ilre ltﬁ]l %n#ﬁl&i&l&‘éﬁr’ Q}éur%S' ng
twio i f1 g ey o)l O Ayt lontla .ﬁasrri
powder o R T A g i WL f A e
I'm 553 SHaRER lihe Raving @Sbiefehd Aurlobraad! ifdtrdidaisti bi é?l@t?ner film produced by second target
Partlal mgﬁ;ﬁgs@ymymghaaf@mtterr ng gas 0,13 Pa ([errf Torr) Parti al
pressure oft iD¥RRAt from the curve 42, the Ghifild drédubdderfdm the Isegond edigpt Icadtaifiify 6d %t be
subst r at weight of CuO does not[sBow Jupbicandudtivitg ouiile g tofl@rpradiEdd®satle tiret thrget chataigeg
500W Sub2t % dty evelghiasf OnO| scemyeing to the present invention show® @ie wndat tpmperatresdi gbmit 8411 and .
t enperat ewmplotbesyegrcharusyivityfis phserivert belowe27 d Thuache il corespendingitnthe icives of redistanes n a
curve exfirebawsimpigyedepransitiog|as § eSO a reference nunber 41 illustrates
the curve of resistance of a thin filmproduced by the first target
cont ai mﬁ'@"’fo %by wei ght of CuO whi | e anot-her curve expressed by a 35

G e ”f%g%?, sy 5 htymet il o
f

apparent f I .r;hr La

5 o
.contalnlng b t he
thin film g ‘?&Wfﬁ*ﬂ ol tﬁfgi‘?*%dénﬁﬁé."ﬁ#‘%%‘* gty %e‘?é"d ool%o

accorgjng to the pr esent invention shows the onset t enperature of about 38
K and 402.c ipbdabLios piasdria® B GusdtdoNdubiing ittfin MMATEMYEREY &It dWpduhd lbxidd Bius, andi I88 afhd | M
correspondigagby eputtbrthgCldthvué) fchbra@drsddin aRat 4lcoRipases thaTpseOded tafijod petids@B ofas a
super condu@bwder mixture of oxides, carbonates, nitrates, and/or sulfates of La, Cu and Ba, and in that the
substrate on which the thin film is deposited is heated at a temperature between 900 *C and 1 200 *C
55 during the sputtering.

3. Process according to claim 1 or 2, characterised in that the superconducting thin film presents a
composition corresponding to the formula (La;-y, My)2CuO4-y, where 0 < x < 1,05y < 4, and M is Ba _
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a: ai 18 45 1. A process for preparing a superconductr ng thrm

of =& corrpound oxi de of La and Cu and Sr, by sputtering tﬁ mnﬂm”m
characterr sed in that it conprises the use of a target c HHm
nixture of oxides, carbonates, nitrBR@g77885®1or sul fates of La,t ot afd Sr,

and.in that the substrate on V\/mch the thin filmis: deposrted I s heat ed at

a’ terrperature betvveen err dur| n the sputterr n ) A process for.
preparing a lgp'@ °’f“H'i° ?’ ﬁ’@"‘& 1@8‘1
and Cd. an di :"’gg‘ﬂ?’[’@? gt’"écq‘rr? st m YW@
the vee Of % es r? an "I"f v?h wh§ 8té‘wn “ "
nitrat es the A ﬁ{S atlplar%
whi ch the eoste at ate erature

55 dur | nq r§ ar%ﬁt%r?{hb RGtve  dF reiD Jté?l@@&s th@ctﬂﬁ) [ ﬁgduE&! &k SHiing ﬂo thé p|%cess of the
char act er i §8ddnt ifvehtda ishdwa theSahBR fidripaiiiufel B thb BhdRorhéroR biduBstedtivity SRARB 3PN
cor r espondk afH dofhplefecsupdicantkicivity & dbbeiauded 25K Ywhife the ciitve & Fesistalice324howali A¥tok S
Ba 9 1EPreflstaite ofi helBd Geveral K and has a rather fentiCsloge althdugibthe ‘redistahty Stard tosdrep\ont he
t enper at ur meadiegedenpyyatad as ¢ei dbdvarnase. Cémgatison tbatwaerf théseBworawes ot thsistandexavails €

1 and its baripgadation/e ogygamghsinto|tie Bell jan dwing thedilne isrdepositedopesmit toctohityo! ar adpisi tte
l'ine havi ngwvaenrceftenteindhe thio filthenror@y tolebivia a skperconsiugiive tinfine hayisg @ deiinad gorerfositidne
resi stance of the thin filmwhich is produced in a bell jar containing
oxygen Vﬂtoﬁ@__ﬁ!&étlal pressure is 0,013 Pa ([err] Torr), while another curve
shown by a phantom 5 |ine having a reference nunber 32 shows that of
anot’her thi °ﬂaraf'?ﬂ‘rt/ﬁ|"emﬁ'r'§fw&hg‘tﬂa in the bell jar |nto whi ch oxygen is

not fed. It pparent, fromthe curve istance

pr odt a&%"ﬁ %d&g?;ir gg;\ (e?_fz 3 li & (JS is re X?eé’% nﬁ\: maFe al rt'ar a srrmared
{enper atr el Hlirg s e Ea, Saewaé

and conpl eéoe%s,up,%g&p &b‘dsb(dc\bé I'S observ er y, e curve

resi stance SEﬁ,esﬁ],qwsdebhﬁe@@{dg,—the{@“o,,,rng%,gﬁ,a@ce only bel ow several K and has a
rat her gentle slope aIthough the resistance start to drop from nearly sane

tenperaggire as the gb 7 ves of
resi stance reveal s t}h WP‘TSB'GS i % ﬁp“g?""%ﬁifgen oL % i3 g | jar during
the filmis depositqgd sulaﬁesu roI or adj us b5 %Qéger?"t:d ntents in

the thin fil z filmh
de in filmproperl i% e c ghegnﬁ)%g&dcoqngi{g&gtl %g \prn i | m hqvi ng a

esired conposition. Iron athnfrquof [err] -
The sang® procedure as—the—Exs epoat-ed—~As—Huat eri al
target, a.sintered 20 body produced froma ovvder m Xt ur f [err]. and CuO

i s used. Fil figuaBcshaenihe ftamngraiye dropnd W\%’%‘F‘F’F’él"éﬁ? '?55'?' 'P'§ f'e%ﬁ: Wherein °§ ?ng

of a sint e?“@?sﬂ%g? FoUd finacbpving Gﬁffarz ) ‘@'Per tapcay ol 8, %
by wei ggat 'qr? ine avingfét refgren:i nugber % it % ghgte %ér:%er 'in Prﬁ? ?)S)ms t )
condi ti Ons 52$: 80 % by wel htofCO tha e spu \_
0,13 Pa_([Srly 3hioe A0 Hobiashy i at SRBURBE Trom the second target QOQEQJ.& % oy
([err] Torvﬁ&gh-tr@frm:@rd% URQR shtw t{r 3hffe the thin film produced fénh rl?\e itstRrget! QRERIRE Y
powe\vr ”prébs‘ﬁw wolht 61 Sub ab&Rding 16 $He \MreSbHP mbdniidnSshblsatfe Nr@ettt&%rature of about 38 K and .

50 v 304 @thpRteGupdicnbuctivi id @EFIAIdell @7 HEEE) BRMIY codespoR@hgStb MBCRVE bf bitdance
resul ting 41hshows impidtad prépenies #5 Ssupstconduck pr essed by a solid line having a
ref erence nunber 41 illustrates the curve of resistance of .a thin film
produced b@lalise first target containing 20 % by wei ght of CuQ while

anot her curve expressed by a 35 phantomline having a reference nunmber 42
i |1 ustrdtel #rriecoss fonprenariag 2 syppisorfdpeting tbmdumeetpo a sopRoundpxgie ol kpapd fuintg

60 % by weig Hﬁff"t’%fé s%ﬂé%)"g It?cgif;' queg E‘Eﬁcg ﬁ Rf'ﬁ?s\/@e A58 of ﬁéa@%mmsrﬁ?t{m
roduced fro 02 0

E how super cog (t gﬂﬂ?\eﬁt‘ I‘F?e%ﬁef’?ﬂt?ﬁ) % FIETa LS Ro)s| %%EBW%BWFT o0y 1A% ot

cont ai ni, ng 2 oﬁgf% M of cuO according to the present invention shows

the onsét L 4ofpear tcuRg linhitn '394 Q% & LS L alol ahd
observed bel gﬁ%’; ir:len E{tgfé;ﬁ% %fr ?:@nge i}i %pﬁ’ ﬂn&aeé ﬁ\:ﬁj&%of’!a’ Mt Got mpoied of a

resi stance powder mixture of oxides, carbonates, nitrates, and/or sulfates of La, Cu and Ba, and in that the
substrate on which the thin film is deposited is heated at a temperature betwesn 900 *C and 1 200 *C
§5 during the spuitering.

3. Process according to claim 1 or 2, chavacterised in that the superconducting thin film presents a
composition corresponding to the formula (La;—x, My)2CuOy4-y, where 0 <x< 1,05y < 4, and M is Ba

9
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hovvs i nproved properties as a superconductor ai s 4 1. A process
preparing a superconducting thin film conposed of a imm Hmfﬂm”m '
La’ and Cu and Sr, by sputtering technique, characterised

corrprl $es the use of a target conpEP®er7@8sa8ipowder m xture of oxi d
carbonates, nitrates, and/or sulfates of La, Cu and Sr, and in that the '
substrate on Wmch the thin filmis deposited is heated at a terrperature
bet ween [erPﬂ "durl ng the sputterl ng. 50 2. A process for preparing a

Euper con éthlfn fi oc ?rgd a cogﬁg 'Qm?"?g'tﬁ%ﬂ()f Eﬁet%*g%ﬁé.,ggg Ba.f-.f
y sputt e R
t ar get corrp8 gﬁtﬁdq% NIt >9F|3 gg%,q(’ x% tles, carbonates, nitrates, and/or. :- -
sulfates Of t Wi he thip.film =
s depOSI > o 901?,1,@:%?:. Q&oﬂlﬂﬁ ﬁﬁlqﬂf@%&gdérﬂﬁ ra ;an s\%ﬁ%ﬁ&%@#\ﬁs & tﬁ;e \3‘ of X u} E- .
sputtering. 3. Process according to clarm1l or 2, characterised |n that -

t he: superg; opglbgst laB@ring 18 ohd biMPLRARM & B hRSHRMSIdlih Hat SRS %@&B&H&&tﬁﬁlmtnomrhhe :

for mul @ [ er inbludks eoryStarstriictie 3, Ko NiF[-§péd oxidedt,. and M'i's Ba 277 885
Bl or Sr. 4. Process according to claim3, characterised in that said

el ement M BroBas aanding leonsads the claimsx! 1o 18, EHamctedssid dthdt sad pdwderatiktars isogbmiptssti he
range of 0, 622:G0 afd ¢Cibandone BirRaCoOser MCQ0rding to claim 3, characterised in
that said elenment Mis Sr;, and the value of x in-the conposition is

sel ect #d. & nPoprss pegh @96}?0&9 of the tclging, 1218 7, ehararipised icthah saidhpamdergittere dneomppsetd he
claims 1t oo0 9% Beweight eld@: G, tha?P%?ammgther%r?d%ngd 91 39%f by| weighto

I ncl udes th lJ"Jt’:rystal structure of [err]- types oxi des. 7. Process accordi ng
t o- one of t acterlsed at xture i
conphsed %t Eg%js?arccfgﬁﬂ‘g b ?fdﬁ u'Egar E "seg n {Brfta\beeg&at?@grﬂ}"wds Satone
of the®cl ai 9‘}"”'5 a er| fpor g ﬂ"ﬁ'b\ﬂder m xture i s conposed

of 70 to 1%58’/90@& %ggtq toOJne L)pthé l:laimg' 1 ttooe %pa/gcm’ts Yﬁ* timtsal&) Lcrvldgrrrﬁltﬁl_r@ rkdsn%aréoqntgo %

by wei ght ogfog_,t J&g@m‘dﬁgg&g tdrgtONe 0 t he al ns
characterised in that the deposited th|n filmis heat 20 treated at a

t enper At WePReisYBRBdRY R Mo di thetisils afid /Y, cllabRichdRl il thit isdid powhibr: miklird Gsiered in
accordi ng t @pewilr k-prbssr mlaotBosktié fredd (HWar acteri sed in that said powder
m'xture is sintered into a formof a sintered-body which is used as the
target. 22 Prbdass Brcodieg & e obihd icligstico onehaofctdrisel it thati sl sputtedngiOoperated under

char act er i stbe piesentaiioxygen gaspowder mi xture is sintered in a powder hot-press
or.in ® hot isostatic press (H P). 12 Process according to one of the -
clainms 1 1BoPregess aqeerding tocgiding d¢) chasactarisad in Ripicthes parfial rrpssyre of @‘Yﬂs’péﬁﬁa@‘ ediuitadder the_
presence of ramweﬁﬂsgaeetw@o@wsme%@ %ﬂ:‘é‘b?éﬂ%@“?’éT@Fal m 12, characterized’

in‘that t artlal ressure en gas i s stedtoarane r i sed _-
bt ween [QTP o 5 ggg' 910 o anarsogin 2 i g, xohage, DS HBVhg
char ac‘t eri st fa%ts'{%tf ° 3Ry ?"89500 Vis 35° “inpressed onto" ..

sai d” subsfr , - , 5on B .
L A,

‘err] Maims $to A Ba or , of)ta ned wt rocess accordr ng t
:any ong of the clai m; 1 to 14. 40 Pat ent anspr Uche 1 Verfahren zum
Her st-el | aratentanspruciepr al ei t enden dUnnen Schi cht, die aus einer
Oxydver bi ndung aus La und Cu und Sr - besteht, m ttels der Techni k der
Kat hodenZer ¥érigorburgy Helstdllen einergaieleitendencdiingdn, Sctlih, die au$siner Oxydvetbindengesdang
ei nes Tar geenst QuuindsSi beastehidmiltela der TermikrdePiathadergenstiishuhg, dadorctDgghdenaici@al dadeat en,
Ni t r at€n undig Meeyendyng foipes Tagels aufweisiOdag aes Sinenh Eyivesgamisch itds @xedotiaGarimngen.r at |
auf dem der Niyrgteryns/odsr| Syjfaten des La, Cu und Sr besteht, und daB das Substrat, auf dem der dlinne Film

abgeschieden wird, wihrend der Kathodenzerstdubung auf eine Temperatur zwischen 200 und 1200°C

erwirmt wird.

60 2. Verfahren zum Herstellen einer supraleitenden diinnen Schicht, die aus einer Oxydverbindung aus La
und Cu und Ba bestoht, mittels der Technik der Kathodenzerstiubung, dadurch gekennzeichnet, daB es
die Verwendung seines Targets aufweist, das aus einem Pulvergemisch aus Oxyden, Carbonaten,
Nitraten und/oder Sulfaten des La, Cu und Ba bestsht, und daB das Substrat, auf dem der diinne Film
abgeschieden wird, wihrend der Kathodenzersidubung auf eine Temperatur zwischen 200 und 1200+C

55 erwirmt wird.

3. Verfahren nach Anspruch 1 oder 2, dadurch gekennzeichnet, daB die supraleitende diinne Schicht eine
Zusammensetzung entsprechend der Forme! {(Laj—x, My)2CuOq-y aufweist, wobei 0 < x< 1,08y < 4,

10
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q 'gghl eden W rd, wahrend der Kat hodenzerstgubung auf ei ne Tenperatur

zZwWirschen 200 und- 1200 IC erwirnmt wird. so 2. Verfahren zum Herstell en

ei'ner ‘supral.eitenden dl nnen Schicht, die aus einer Oxydverbindung aus La . .
ur_id ‘Cu und Ba besteht, nmittels der éﬁe@bﬁdgscgqr Kat hodenzer st| ubung, dadurch

gekennzei chnet, daB es di e Verwendung ei nes Targets aufweist, das aus einem
Pul vergem sch aus Oxyden, Carbonaten, Nitraten undl oder Sul faten des La, Cu
und Ba best ehnd Mantiveder| Bachdey Sishst rat, auf dem der dUnne Film abgeschi eden .
Wi rd,- whhrend der Kat hodenzerst ubu auf eine Tenperatur zw schen 200 und "~ -
12008 C 54 Vertahigh pech-Anspryc "f%v palchingh faf, dagfaip M hegeighngip Sjement anﬂlyncth =
gekennz e| chn Gﬂa dﬂé’g?'b‘i% X é‘lﬂ?F 51'3(37"?‘8'??8%”"8 i Rereielyischan oeqzﬁ undA, 125 oawAbK 2isd. 2 un g

d. | -
2nt43_pr18 eg %2’{ b ﬁﬁ;% ° S, g%:gax\%l i Fms 0 g‘:&ﬁ:&g‘w %éﬁ “P\%c ho
adurc o

Anspruch-3, ennzel das m ezelC ment Ba

!'st-und daB dgpani .tac;v@nerx dbunArgﬁrﬁchzqmzdéMnieﬁhr%@ '3k fara éﬁ&é&h&&dtﬂn@ﬁ
und 0, 135 gevedibht aidistalisBukur vty @RI TR RINIFEHREHGR 3. dadurc
gekennzei chnet, daB das mit M bezeichnete El enent Sr i st und daB der Vert

van X | n der \Zuawms @indhi Igr AdpBetiaell 6141 6,VdaBuréh §RterdldichRet 8aROdis A Divérgsthisct .aud .
Ver f ahr en nadla,Gh;nedCA@ undensferddadacOslodel KCO, bed@btur ch gekennzei chnet, daR die
supral eitende dinne |l o Schicht die Kristallstruktur von Oxyden des Typs
K2NI F4 @$ n8cerfatirént nacty sinégte ddr dinspeliehe bl 7edadereh ghisennzainbmst,doh das]PubeegerBischcimel 70 ¢ h
gékennzei chndis 95¢3eR-%d 2GR} | bip §eAevsthBatiPs oden 3% uoth# biedOCamde §H@W BaCCB
oder SrCGCs besteht. 65 8& Verfahren nach ei nem der .AnsprUche 1 bis 7, :
dadur ch gefer}efalven et singmder fasprishy { bis Qequ%'ﬁ'hgeéﬁfg‘z%"%ﬂ daB ger sbggichiedeps;dlinng;

1 bi's.20 Gew. F‘W"%“MP“ZS’FW“%MW Fmperstyr &W""o/%"?:a@ 17801 Gy wird.

P
d\e/]?r ;ggesgm‘ﬂf .néﬂ%%der A S%g‘h che ?(l;: 1;%5‘53&% l%eyag%ulvgfgerr]neus}ch in eB

Tenper at ur ZWI sc erwar Verfahren nach

ei nem der @P%Fféh'r&ahﬁacrle rﬁ dar ARLBAHLCT bl %edlﬂn?rﬁi E&%Eﬁyq@ﬁdﬁa&s Wk&&&rﬂ&:ﬁ‘uﬁch _

in di'e Bpr M giddehuival-RAifEdsSd SUBF A ol HoiBdrasdstativk wiid! get
verwendet wird. 11. Verfahren nach el nem der Ansprtche 1 bis 10, dadurch

gekennzei i) &ferfahréaidbh 6lisin Gl AMQRHBRIM BIE M, ididurth gokennz8ichet, dEBLIY RéthddenzerSEetRag
oder "1 n el nemeiveiwbieansitivew Siuaisiotig aarctigelswrd Hl P) gesintert wird. 12.
Verfahren nach einem der AnsprUche 1 bis 11. dadurch gekennzei chnet, daBl

di'e Kat hodehMerfgrdnuiacinspech 1% o bekennzeicnetSiea de@adiaﬁgtalsdeilﬁagﬂge‘fgm terart
wird. 30 13 .eingestdiiibird: daherd einers Bereichzwihendisiuy Bh* gek@HhReel1eTired 5 xd4E et
Parti al druck 8#s Sauerstof fgases derart "eingestellt. wird, daSer'in ei nem _
Bereich zwi schen 1,33 x 1074 und 6,67 Pa (10- und 5 10- 2 Torrg) Il%g '
Ver f ahren ?ﬂaéﬁ"@ﬁ?&ﬂ?ﬁd@”%ﬂ%’ﬁﬁ"ﬁ%%@e 1 bisi13. dadurchgokerp rg%l{@ﬁ apndifise °8%[E'
wahrend ®ler 1RFYBEE R0 Subgirat eine sp@?’%‘f‘%[?ﬂl]ﬂ@'sﬁ?ﬂ‘éﬂﬁglf‘?e‘f‘f ei ne Spannung von 10

bi's 500 V rg \é\é dﬁj nejS% lch‘?'ucp J inNg. ZUs mglg gtzun au Q{ gntg |L p&'m - ’
Zusammense ik f, % m n0
< X Wl 0 Snigl%gj%m A%J:)ﬁ‘lggé’\pﬂfg 4 % E or n i t ds{du ; WE -

Ver f ahrgn nsch el nem der Anspr Uc |s 14 hergestellt vvorden |st 40
Revend| cat Révandidations Procdd6 pour Ia pr6paration d une fine pellicule

supr a-conductrice conposee d' un oxyde de La, Cu et Sr par une technique de
pul v6ri sat 1.0nunGedchddpoitia poéphratith @ifuns necBllicl sijbraicbndGaice lcompbske drtn drySeade IANCU

d' une 46 ot Bhpae uoepipBue del pulvdrisutidnaatediqual caraatdibéert cecdjulihopalprend Butiishtion dues |

ni t r at ess eVolsiblaudofngosés dige mélangeuivénule®rd'omtdes garbenaigs) aitlates stdussuifatas de ke, Guary gel
la fine pellist@ghaoecwe loiGpstgicsur daguel dé fingf pefiicele @plcdépesdpcashchqulis ompripmuératyr r e
200 * C et 1%@U‘“eﬁfecﬁﬁ’?a?lf’t1I3§°p‘E|FW|a§a'ﬁ"6ﬁﬁ'°'t%ﬂ?€’fﬂqeque 2. Un procede pour
| a preparatiogn d' ne neé) cu e _supra-conductrice cogfp see un o yg
de La;, Cu %0 Un procgge pay Ik? e g%@c‘ﬂ?es“ ?ﬂgcatc Py v
car act df sd @?}B%Bar e L"F"&H ig@;ﬂ‘@"faﬁ ; oy de cr n '°8m8 8"°B
mel ange pul ve§ en ¢e qu(g I§ tat’ su(r:p vﬁ#ﬁ% eépelh?éllxlg os gtfg’s a@tlf a une tempé

et Ba comprise entre 900 ° C et 1 200 C durant la pulvérisation cathodlque

65 8. Le procédé selon la revendication 1 ou 2, caractérisé en ce que la fine pellicule supra-conductrice
présente une composition correspondant 2 a formule (Lay-,,M,)2CuO4-y, dans laquelle 0 < x < 1,0 S

y < 4 ot M représente Ba ou Sr.
’ * C L M s *
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n-;ce que le substrat sur quuel la fine pel I i cul e est d6pos~e, est B
chauf"ft a une tenp6rature conprise entre 900 * Cet 1 200 * C durant la
pul-v6ri sation cathodi que. 65 3. Le procMl6 selon |a revendication 1 ou 2;-.
car, actérisd en ce qua la fine pel EPouye gsgBra- conductrice prdsente une o
corrp05| tion correspondant a la fornula (Lal,-,M)2CuOX4-y, dans laquelle 0-<:
X<1l 05y <4 et Mrepresente Ba ou Sr. 11 ' S 11111111
111111 14 1Ye1arecigé sefonja rpyendicatioms rapgpirisgen o quajediiGémontdd muesanis Bapt pace que
revendi catlBrYa'SWdeaﬂ%t'afmﬂs“@ﬁ°§éé'5‘i§'9“ﬂé%€n“1°°@?%ﬁé’ HeS-M r epr 63ente Ba et en "
ce ghg Ia val eur % ans la cq 05|t| on est s4| ect i onn e entre 025 . et. . ..
0, 125. 5 - ke ppesd 6°g°"§ regendicatiop 3 “g'e‘?} Y rep s?i‘FP%’ee‘a'hBe MUedi t
6l ment °M r e[ ALK AP B O¥P ae’f°m8ﬂs'tl?8°ﬂ56 %'°""é° e’ftra PP de x dans |a

co rrpOSI t Ié) n h’%&goé% Lé&% ,LRJ‘?L@E&E,R Eeeé%g\mgtgca%ns q ’é?é gcténgéeenpge%i%( %te fﬁlg f)lalnque u ne ;: '_';.

quel conque une f e@ o fy .
pel l'i'cul e supracon uctrl ce conprend, sous une rme c |stal1 ine des oxydes ‘I
de typg K2 D FiBosad Qaidn rird RBIBSHESE dAbRRdibatbHAS) glsel:&mweerdses qJeemnﬁl.sﬁ@gU ons;

1 a 6, caragivarieitestibmpossiddaloniet UGB e 408 bxyde Be 0} osicog.0mpose d
La2C0Oa et CuO et de |'un des oxydes BaCOs ou SrCOa. & Le proc&M sel on

| " une qudl cinpraeidd aslon Ewne ruiibicaAtiieOtss rdveddidatiorsalr AT Sdractilséeen cequpliedil @dirige

ndl ange pul pukéwlentteseeampodis 9 a5t &ilpoids 98 16260:, Yo il A20%een IpaiBORBHaCPe od SR 0%

en. poi ds deetEa(E@éiown&Q@me ¢ap. et de 1 a.30% en polds de CuO. 9. Le .
proc ~dd sol on ''urne quel conque des revendi cations 1 8, caractb6ris6 en ce
que- la & nlse emépé gelorel'uag) ﬁk‘!%’éq"@éies sqyerdicationy 1 3B, caragirisheh o avrcle fing aeliicleune

t enper at ur e94PRTEH EFisToURISe 2endtsiiereant thermiqye @ unp tesapsyatugs; conwrisgeenise FOLPY 200 6

cat hedi que apshs I '6"°‘f?e°“ ’8&‘5’86"“@99‘!‘46?1 | ' une quel conque des revendications 1 a
9, car Ct ﬁ.r Les sglo uglconq des uatu\)/n%r1u£ I c%t sef gn | L eueolgdn%J nelgor PS
friftt qui ruH;tes djﬂzg ;@ um'i? i%g?]a on”'r FURE que cor?que

des revendi catl ons rs on ce quo Iedlt m | ange 25

pul ver ul aRt | £5rbeshis 5$|$n6mlaraﬁeu&neuemeesésnd?&udaeuohr fo, arbdiéHe8] o o BB RBIaRBESSE

i Sost agsi qUepvsruldAisht britlk Fins dné. présSe 6 PBEIO 2 TRAL bul &ﬁ?u&%&s@@%ﬁﬂ&q&% chaud
revendi catigas. 1 a 11, caract6r| s6 en ce quo ladite pulvdrisa: tion :

cat hodi que est mise en pr~sence de gaz d' oxygbne. 30 13. Le proc6dd sol on
|.a T evendecks pradéds delon nne Qeichiiqus Qeiaveddicaios 1 3 1) Iceadériad e &g fuoakdite petinsrisa-
6xygbne gazﬂm»atwiquapsmﬁsecen&réamedabaam'oxménqor| se entre 1,33.10" et 6,67 Pa -
(10< o 5 x102 Torr). 14. Le proc~d6 solon |'une quel conque des
revendi c 8 knero®dé; s, la ceyendication 126cacastéed epceLave Jepbressige partialip en oxygBne gazeuxnt r e
10- et 500 ws@gvﬂéaﬁmnpmrsmpﬂ%wrp 13308 b8 67cRA (T et PO Towkr i sation . S
cat hodi. qgueée. . 15.. Une fine pol licule supra conductrice pr6sentant uno .
corrp05| t iYm Ledﬁ?t%és duner quelcongue dps reypprdications 1. 2R cara?éi%&“ge q'&ah‘@“agaaewwe 0
<X <A %‘"91 ot YeﬁflaPE"ﬂl’ W jefit sysstral, "5’1“3(95 f5gfian crtfodiaye. proc~dd sol on
g u?_ilgljlj_iljl?gi ﬁ fo Ei%& ign%senta?g\‘t une oonA\'pQ)slﬁlo5n o%roresgg'\d%% 3 la formule (Las-My-

\_/ 4-,,. <.y < 4 ot M représente Ba ou Sr obtenue par le procédé selon

l une quelconque des revendications 1 A 14.
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