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The material composed of compound oxide may have a form of a bulky mass such as a block or rod, a
form of a self-supporting sheet such as a plate or a film, or a form of a thin film deposited on a substrate.

The material having in a form of the bulky mass can be prepared usually by powder sintering
technique. The sintering is performed generally without any binder but can be eftfected with adding a binder
if necessary.

When the material composed of compound oxide takes a form of a film layer, it may be prepared ona
substrate by physical vapour deposition technique such as sputtering, ion-plating, molecular beam eprtaxral

growth or the like or by chemical deposition technique such as CVD.
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i rradi at esenboh. oxygen ion, the irradiated oxide is further heated at a

t enper at ur F1@fe mvaretlhlﬁtﬁatl[l@ﬁlév}s 4t Qr'supBddoRducting Itirchit Partsrrsfodutbrrhifiag the pafieelarsb oW y-
at a coobupagorgipaiegl properly edieh tshpestiuddd aCording,to gobéramabdiient eftie prbsant idventioy M n.
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to diffusion of doped oxygen, resulting in that AT (the discrepancy between
‘the onset tenperature and the criticalstenperature) can be reduced. The
.abovenentioned heat-treatnent for the material or the filmnmay be perforned
during the material or the filmis irradiated by the oxygen ion beam or
even before the irradiation. This heat-treatnment permt to :




I ncrease the oxygen contents in the material or filmlayer and to inprove
the crystal structure thereof. Now, the present invention will be described
with reference to attached draw ng&EPURB87IBlust rate an apparatus used for
carrying out the present i nvention and a procedure for producing a

superconductén‘gbcrorlce mto atlgnesgurlrrceaccordr ng to the present I nvention but are
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di recti dh shovvn an arrow i ) 4aon redetermned ttern
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resi st arce zanend®td mebsueb obl e sestifig veasd BISdRQRCBowrDin tThgs 1.r r adi at ed area 30a
‘and which is conposed of ordinal conductor having higher electric
resistance under the :
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30 predeterm ned tenperature. In conclusion, the resulting superconductor
obt ai ned by the abovenenti oned process possesses such stable and higher Tc
and Tcf that make it possible to EEQqQ?SQHB?zed nitrogen as cryogen. This
advant ageous nerit is obtained by the special condition that permt to

pr oduce % Eéconductr ng conpound oxi de having t he perovskite type or
quasi - e type crystal structure which is thought to be a critical

factor to Sthe shf&blodRiuRUR EEHRIIY Ghd téhdatéa e&{n'ﬂlaat dbrs of BIFO;S BRE, OB DuBT
Circyit Rt ksl &30 fh RECSUEeEah)s: t 6@ = DAl b Y3 bidhéredhideNat B8OV 16 bBgih at | on
for reéal ishien@ tiddeoraadvicamut doned special condition of thermal treatnent

| ocal |y at nepésaftl6f Rrand Mifedsudsoaashowhia Tags ul ti ng super conducting circuit
pattern can be used at higher Tc and Tcf and hence is applicable to a
variety dhagedces used in the field of electronics, since the fine and
preci se superconducting 40 circuit pattern can be produced easily. Now,

t he prwcessThediask ofi qempeund oiide fypesupercondyplas altiiend inmblamplpd wae Sither theated, it @850

ref erence @ 9 BIPYIS {1y &y pPESPRSR (9h PE/Gen ¢ atiAad $1ep Seolesli siawlyeat B coslgvelodiy i i on

shoul d not“'B& |imit ereto. 45 A superconduct or was produced
by usi ng ar%g g@fﬁ%c?ﬁél??fr’%?af"éﬁdi%%ng'b‘ﬁgl'ﬂ? s.shown in Fi.g. 1. At first,

povvders .of [err] and [err]were m xed el atomratio of Y: Ba =1 : 2 and
then a' povvder of CuO was added to the resul ting powder mixture at ah atom
ratl o) Of V Da : nL'— ‘L 2 ’)_ Thr\n j' hn ]‘I'\(‘III +i nn nawvdaor m vj' L O AOC ’
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sintered a!ixamgleﬁr] to obtain a si ntlersewes| ock of [err] havi ng'cﬁQdoTCf(K) o
dimensi off o920 |x 30 x- 3 nm After the block 2 was placed i|n t-he Jchanbel 1, -
t hie gj}@s ure in |t heskRaioePa frowp merdms.qd)' OacdstoratiddvorageakM [ler ] - Torr), | -
oXyg gsof—TgrT i [er T ST T Uceu TNHro g 1T g ;

source. _hr:\n1I t 4 JrS‘ 1&_ h&ﬁﬁﬁp mn Ils(dJ ehergi 7958 yhi nh-frwa;~a .
power of |50 2V and am1erEBerat | oh vol®age bf 200 120 was apgl! i®8 tjo ©he | on
drawi ng- ifn- el ecyr odg 10213 wJC nd Tef mehsured gg, the resu[{ohng tiggat pd
bl ock #r é—shewrLi# r,qf;‘ug.i 2x1e EP-6—292-B87-Bit—xanpte—2-Fre—sdrre

procedure as Exanple 1 was repeated except that powders of [err], CaO
[err] and d]@%??‘é‘s fhopdept e Péﬁ?"'&t"&??f‘?"a?@‘i‘ Brovide supercopdycting,oxides; possessingmproved 4
then si ntSHREEPNALINGYPPAtCoving 18 e RraRery cgntrollgd crvsiPlertfuahr e i o8¥99F E¥Y9S: The resul t
of Tc and. Tcf agured is shown in Table 1. Exanple 3 10 The bl ock of

corrpou d%éaer—deer—rﬁyge super conduct or obtained in Exanple 1 was further heat ed

at at 850 gg.lcgrde&mgm qmrs%wi%ﬂ ggfar@otrm @Eécﬁ ?/ o GRG0kl ortaifih R BRfpk £

cool ed sl o d3BveN QOaZhu errj/mn. resu and

Tcf nmeasuregyh §ur§5@%e‘ rBsulif® Superkonddcling thin film, an oxygen ion beam was moved along a pattern
Tabl e & Bxamng iine shown in Fig. 2 by actuating the electras{aﬁ’(ﬂkaﬁsf%l IM&& condition of the ion source is
Tc (K) shédn iftébleo. Pressure of [err] Pa (Torr) RF Power. (w)

accel er at i OTo detdrining @lelthd/)esidtance, two paifslof ¥leftbds] Werel &dnecie@ fat points of A,BO and D on

200 the supercondii@fing thin film @@.2p : (1x[err]) 133x[err] . 60

200 The mead@@éy values of W(th critical tempe(alure) afdeTaf [a) témBiBatur wharg resistance Hcome . .
200 Sws0  zero completelg)gu the wiringJige A% E rsidhe reaigivitytbetwesroGandiibare summagresse fable 2. - -
invention can provide superconducting oxi des possessing inproved

super conducting property owing -to'the ¥¥®gerly controlled erystal structure

and oxygep_contents. 30 ‘Exanples 4 to 6 Superconducting thin filns were -
p'reparesd :vgo.quﬁiemoera@h of the si rd‘neém bl ocks obt ficdTdf (K) Spadcmr Fesisthnce| 3
o . C-D (Am)
Pressure of Oz Pahg RF Power (w) | Acceleration BE _ q
(Torr) ' E voltage (kV)
50 4 | Ba-Y-Cu-O | (1x1073) 133x103 50 200 102 89 9x 102
5 |Bi-Sr-Ca-Cu-O|(1x107%) 133x 10~ . 60" 200 105 | 90 2x 101
6 | Ba-Y-Cu-O |(1x107%) 133;10*3 50 200 104 | 96 1x10'°
55 Table 2 shows that a pattern of a superconducting wiring line having improved superconducting

property can be produced by changing locally the crystal structure and the oxygen contents on a surface of
non-conductive oxide film.
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2 and 3 as a target in the conventional sputtering machine. On a surface of
the resulting superconducting thin film an oxygen I on beam was noved al ong
a pattern 35 of a wiring line shofk Q#8334 BY by actuating the

el ectrostatic lens 8. The condition of the ion source is shown inTable 2.
To determ EE %|ee,ctr| c resistance, two pairs of electrodes were connected at
poi nts of D on the superconducting thin film (Fig.2) The neasured

val ues of Tc Gk 2b of Elpodn@ BA8S AL, Bl 02 WEs B6dosted oh %in)a% 3 466} Vb Sdiskirate 10
resi st-ance RECAARIGO cry@ifloDSARTB) Bb SodtontBRk hfﬂemmrrn? Rehiqusle A to B and the
resi SYivity hetwesamsio, 3pshoftgaad caHeIE InZLshuttdling G4Y dnsietinglatakgdn and\skygelVsawsoj al
Oxi de with heating thd S0Bstraie Wt 208 * C. The resulting thin filml $howd€) a composiiidn of YBRLGUE DG
Resi st ance C-1is(i©an) idé posation obélerhents'ds duperBindiRtonanid Kende tAe crtica nentpioature of atilg )
vol t age (k¥in Was expiactedl-tCbe @ K( Butxthis eritichl) terh@&aturp @puld not 50 observed actudl{) Because thel 02
89 ' sihstrdteetemper@dre WaBioo Kyw. Tae- GsistiDty df this filermdaurdi3B X7 Kdbailing p@@ of liquidized
200 10 1 @Bogen)OMRs 720 am. X-rax iitiractipn @nalysigreveslegthalihis filtn was[ap emprpho8®m. [err] 50
200 104 Therg@ focused ion begm 30 pieargop g%, having atbegrn spop digmejgrof P3amm gasf)g regted onteyf
a super confacin ﬁ awseh 'F‘lFl'Qe" 204 ﬁﬁ’eieli‘fb?"o@@es“bﬁé‘?’d‘@hdth?w [FHTent igasity wf @in
be produceﬂ‘ S'Pet? L st C ct ure and the ox;zlEge '
cont ent s o la '5%?9&%?“9 Yfi,‘;l n’i’asg'"e””" mg, wgh BLE:’
Exanpl e’ h ne
of (100) Qr% &ﬁ of eirra a é oed”
e

ﬁFOvrras e Mn at a
convent i On tun%ﬁ)'i‘ er ng techni que. Spu teri ng was

carried oul IisBuppitbHt 1R B8 ag@vﬁm&ﬁaﬁahsfﬁétﬂﬁht %nyatﬁegﬁ.radnasdi ae&mmaé ehlingdd) 1oVd L h
heat i ng 24 hgupsrbriulictatvicilbhaied SuperddhBudiiiP brboerti Gt & Prodbtdirhihdd tskiguiRGe 8f 77 K, namely -
conprsj t i 0a seerchfutting Wiihe line hairg o ik@Bbf 08 1BPGVaE pRAuced. el enents as a - | .
superconduct or and hence the critical tenperature of this filmwas expect ed
to be 90 KExddwple, 8 this critical tenperature could not be observed actually
because the substrate tenperature was too low. The resistivity of this film
measur eds et 77Te Bangeibip Fikm2P qh YBRCus@k a3 Bxpmipldi 72vead desited ton @ gplang of (DY) of 2@uhsirate 10
X-ray diffmada plon shglal ks ofy §rJi0a | b the eme R jsputiefitgnteetaisue rputa inothip Hiserapld Bl the ,
Then, a foé{rsEp yashed D of ar on as having a beam spot dianeter of 0.3

mm was di r ectdy¥n Si9tsame ﬁ'é'ﬂfrl“ﬂﬁi’sz@” /SQhzs\frramile ﬁ‘”@s ‘ZFe%ttthee{ﬁiﬂ"“aQ:@@rﬁE‘I' goresh
vol t age of 19 CR‘\‘?a'\K‘)F'TQ?'aH"’%@%? rent | ntenS| tt}/ a acann n
speed of*1 %;e{h g &“y' °F"<‘:gs ‘gf%{'ﬁ'étg‘%f ngé’f Nadsi) %d
film was ’TE?‘%&? s%ﬁv sured ‘%? 8‘Y¥rﬁé li‘Etui lS‘J?agé?n)[ low ttc:?
respective erg]g %lsqj edt} g %Q@ sb‘adgce
between E an n' B3k b%£ ot yHetsl o7 8. g
The 1 esul t usSE of Rnoblih FEP ttsgnagte&euﬁet 6250 'E e e wal’saﬁ ol rfsﬁ: s
resi stance"mhvxlgt%cgmﬁ,ggpe@d at a terrperature of.

appar ent f r oreinpétatard QépenBEHcY BN %@lstfarﬁ:@tof tikAkradiftbd) fillh sl rﬁdaadéo%&ﬂeeareeamwand/vas
changed t ob@wedd E SadP@ Ishéwmtit o017 rdp6dtillent ohk Ristaneh Sdtpen €odvd UChis D RDRALLYe at
a predet er distatee bbePCE aidus @as0d.2 rirh. K widitsTathe)irraiiafed 2fbh GOEas0LI M. The résDifsHowéte -
haviqg ae windt te odsis@n® huwewm & 300 Gowns eeiro Wibia il resiBan2d betwesn Ehands@ves 5AiMR &tid m
20 of [errjemasratEeahi & 7 was deposited on a plane of (100) of a substrate
10 made of a "sirrgpasent fipmt the abdverpenti .éled et tthad theaivediated arpa) S eniv: oy ehehgfidiigea
but in thi SPELAIHIIY PESSEERNO S FHRY FORYUSTINGRIORARY AlcioPregotonined tempprpiie of7E Ks&%'i’l?'y a .
sputteri ngs‘@’3'§°’ldiﬂfr"l‘? Bing fine haying Beyjdin,f OB ARMPLPTPdURRS used, the resul ting-thin
filmshd gthe critical tenperature (Tc) of 82 K. 30 Then, the
sputteri ng=2®ferformed in a different sputtering gas cofisisting of 90 %

of argon and 14!9 sa‘% thin film 20 of YBaz Cuaox as Example 8 was deposnted on a plane of (100) of a substrate 10
: made of a single crystal of SrTiO: by the same RF spuitering technique, but in this Example 9 the
50 substrate was heated at 200 °C. Since no sharp peak was observed by the X-ray diffraction analysis, it
conciuded that this film has not proper crystal structure. Still more, the resulting thin film showed a very
lower critical temperature of 4.2 K and a relatively higher resistivity of 820 0m measured at 77 K (boulmg
point of liquidized nitrogen).
Then, a focused ion beam 30 of oxygen gas having a beam spot diameter of 0.3 mm was directed onto
55 the film 20 which was heated at 700 *C in the same manner. as Example 9
Temperature dependency of resistance of the irradiated film was measured by the same method as
Example 9. The result showed that the resistance between E and F was zero while the resistance between
E and G was 9.8 M0 at a témperature of 77 K.



of oxygen. The resulting thin filmshowed a relatively |ower critical
tenperature of 24 K and a relatively higher resistivity of 540 nm nmeasured
at 77 K (boiling point of liquidized nitrogen). Such a low critical
tenperaure night be resulted fronPiZ38ad®tBtient oxygen contents. Then, a
focused i on beam 30 of argon gas having a beam spot dianeter of 0.3 nmm was
directed t I t

V0l f s aapph it oy Boihelbold RN oo 4Bl AT FE¥ LR e g
speed mp mi sec. Tenperature dependency of resistance of the irradi at ed
fil.mwaampgagured between E and F and between E and G shown in Fig. 7
resgectlve: y. The di stance between E and F was 10 mm while the distance
bet ween & taimdimGviéhownas .prbpanst bytheisahhdicaniitidntye Ekdiniphedd ia hesdlododt 260 30 for Waeur@nd MM
The reter dootieapteitly. 40 that the resistance between E . and F was zero while
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appar ent Tempafaturh dopdndonsyohtesislaecd dof ke imadigled filh evap megsirest kydthe serme RMod Ay was
chamqyetrampled. Thayesutishewastoat thegasistanss bRiwasn & a5 Foenaere rhipgthe resistande beeon
predet Bt Gaes B2 M9t atamparapre # 77 K- nanel y a superconducting wiring |ine
havi ng a ™ d’PHa'?fft Tgms thgAbgeemeptioper], fagtthat % &g FRoYaies ehAged fo #n 20
of [erfPeEYU%Sanpl e 8 was deposited on a pI ane of (100) of a substrate 10
made oE'a |ngI e crystal of [err] by the same RF sputtering technique, but
in th EE& é&ﬁg@ﬁg@{eg B@Smhéﬁt ed at [err]. Since no sharp peak
was observ ray raction anhalysis, it concluded that this
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di anet er soferddnductnbatdsa chimpeatiadide rep@sdnted by hee df itHerpedddal Winalh (Zargihheat ed at

[err] in the sane manner as Exanple 9 Tenperature dependency of resistance

of the irnmadii&ty®d f il mwas nmeasured by the sanme nethod as Exanple 9. The

resétt showed that the resistance between E and F was zero while the

resi st andeVijeht adef EIRHR e'@"?ﬂ&sﬂ S? pllig/rogp elemenk prje A Btapis reie of £ With respect tep
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ar ea 30a ‘am WiRL i Fofsigrad {°ob° PR de/ ABhAATR PP BP0 18 <A1 A £ 219 whi ch
repate tw tH sane condition as Exanple 9 is heated at [err] for 1

hou andlgtxg 8 rapmjl ty. Then, the same irradiation of oxygen ion

beam as Wa& " pettfornmed. Tenperature dependency of resistance of

the irrag @ﬂ.aﬂe s&akag WPE FARIUWEHs RY st Pn TATB; IRIBAGE BFd Andn* @ APH S Sna d NE
resul t shoWerhbbli@her BEsHiRSaTfed BCE< AEL YEER 4< ARG bspd@Sely, §=Qa ¥ bl £2 széna

I esi;st anGauRBsMARA shisfdith ipe/@9 <G < 1 Mid Als aduiBeFBcR b4lEMRs @frangd oKa d i< 9.
apparent fromthe abovenentioned fact that- the irradiated area 30a only was

changegl tThe aneftisp ebiCiontd nCdiah .1 wieredl sbidmim @yad orcofnpdund lbddd Bl gréparaacoyGangsicalCt | NQ
St at es: DBhpouFpoBBnl. A net hod for produci ng a superconducting circuit -
pattern by the steps of depositing a filmlayer of conpound oxide on a

subg? r &t dhe aredhodisetonth ingclaimf bwbereinl spid filmbleyanob perepodrss ¢ideds arthigh filonlageiofl fi | m
| ayer 20 sinteredscompeng oyiswhighds Breparpeby castisd follwer by SiMterindon beam are convert ed
to sup rconduct Qr, sai d |on beam_bel n an inert gas ion beamor an ion beam
consi sti ge 8yetee ip 'Qf %ﬂ‘éﬂméﬁd AYhPTRIB Spid dpacbeam ds PR ﬁﬁgﬂ%ﬁfdﬂ%tor
bei rl,g a cs ‘H@*’Susr? Bk e ?é?ﬂ'“é 64 1By o8 HFTWE ey B8R EPUFe £ YR8y Oy

(11)

5. The method set forth in any one of claims 1 to 4 wherein said material of compound oxide is heat-
treated before, during and/or after the irradiation of ion beam.

50 6. A process set forth in any one of claims 1 to 5 wherein said material is a bulky mass obtained by
preliminarily sintering a powder mixture of oxide and/or carbonate of consfituent elements of said
material at a temperature ranging from 220 to 1,260°C.

7. A process set forth in any one of claims 1 to 6, wherein said material is a bulky mass obtained by

55 preliminarily sintering a powder mixture of oxide and/or carbonate of constituent elements of said

material at a temperature ranging from 220 to 1,260°C and then by finally sintering the resuiting
preliminary sintered mass at a temperature ranging from 700 to 1,500 ° C.
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in which ais a[err]a group elenent, [err] is a llla group elenent, x is
an atonic ratio of [err] with res ect to (a +[err]) and has a range of 0.1
<x <0.9 and y and z are respeEP0292886Bic ratios with respect to ([err])
which is considered to be equal to 1 and each satisfy ranges of 0.4 <y <
':I))'I 0 ?ggr 1 < r:;&af are%\tr Féngﬁahbovéﬂmtno%n%fa%pthgl t';m ]irra mte%“@re%%ﬂg Vaitgawnaqschfm?d’?? % r%o(;n d
n are nu ers each satisfying ranges of 6 < m< 10 and 4 < n < 8
respectigygl¥e 1? =(31 +2m +2n)/2, q is 35 a nunber which satisfies a
rage_gf <1, and r is a nunber which satisfies a range of -2 <r < +
2. 2. The Qe whh whOprbdarddiby teatamb dondieh =8 iEkantptl cis hédtsdak 20084C ff 1 Ksariaund
oxi de i sheRlcedhtf @gldiRy physi cal "vapour deposition. to 3. The method set
forth i n ctreh,nhelsavde@raiationsodbxdgéni ibrmbekid \ae Examble @ava patioeinedixi de is a thick film
| ayer of sTeniperatsb dapemiooeycof sesisthecanbfi tiehimadiatesi i avae chebspred dat thevgpnicomébtindos by
Si nt ewi rigample 9.Tihe reseit Bhowodthat thepresistance between Erepd Hiwas kerp whilelthe wsiGangh detwean sai d-
i on bearh and Cewnrst82aMa ftragemearature¢f 77dn sour ces sel ected from a radi o-frequency
i on sour celt isaaprasrioiiery dhe sheverearioned factithat e dyedipige aregrB0a pnly wasseanged 03 The
met hod SHROIGOBRUCHST.j any one of clains 1 to 4 wherein-said material of
conpound_oxi de is heat- treated before during and/or after the irradiation

of ioff roces r any one of clains 1 to 5 wherein
said malt:%? 'I"'élf"'qge E’“B@ E %‘"B%‘ ghmtﬂ/asr el>/| i nar| 'y sintering a powder

m xture of Joxide and/or. carhel QRS !tetr Q‘EP& oSin Saai.ﬂ j&rial
at a te”peeom r%cfxfﬁghgg&fs(rﬂé)n%?ﬁﬁbﬁﬁg %{% AL ERMITLL AN
one of; c atlthd Sre ,.rry&werd%n <S8 kch, UAEH: B! veaea t@-s u&ase.cp ﬁesame y. 55

prelim nar a }ﬁaﬁ lghd R b8 3r RV WH BbanTcdrsiding P nibtdrsl 3f 4384 r'pindca%r(hlé?ﬂ @un@fne.
CONSH t UenbypBlkidabeRb a SErhiSbuREPXRE irdbteseHtedBy bR Gedbhbira? forAR&NHE o F om 220 .t o
[err] and then by finally sintering the resulting prelimnary si ntered mass

at a tenpepatspe,oangyng from 700 to 1,500 C. 10 EP 0 292.387 Bl It is
apparsnt fromthe abovenentioned fact that the irradi ated area 30a only was
changed t oinawhichpeis @adhchnaip clemetitx Aigpd Wa JOupleiphenh xfis Bmatorhic cdiowh § with egseeckty by
the sane crtof tandhesas rafgapipd- £ < § §.9hangt eahdag arp egspgctifepptonic idigy Wil tpsedsble

cool ed r apleixfay Whith isreonsidered 3o, heequektadiaad pash sty Gegefedt Oitamy ESdhindd S afpl e 9
was per f or PERPCIVBYN#Er at ur e dependency of resistance of the irradiated film
was n¥®asured by the sane nethod.as 10 Exanple 9. The result showed that
the resist & mﬁ%ﬁhﬁéé%*'E dAd F was zero while the reS| stance bet ween E and

G was 8.2 e
el A R o
C§ %\ bequo or pr O(TUCI ng ?i<sua6‘er COann ucting circult patt%r n by

st eps fy, ARRORbbd16bt forklilh By GhoréH sHP MR BoinfRiInG Bxide B\ PAspaled b§ phﬂibdl
directing Gph@wdsdior.on beam onto desired areas on said.filmlayer 20

so that the areas irradiated with said ion beamare converted to

super @onduthieomethsbd tortinin [RRR by saifl filnh @fdr of) aSmpoomd ddans arthuemmmaayebefam _
cons¥st i ng siatbrea compotintt @ide fwhiolx ispeparadity @ating frdevted g sinanrg: t-he super.conduct or
bei ng a conpound oxi de represented by one of the general fornula (1) -“or
(11)~ [ ek r Thexmethed gehtifrth imanysong of elpimp 1 Guherein spid in, bepra iy pmifted fom priegof danoy

el ement, xSqueceg folagieshirem raa"@‘i"'érf'?ﬂ“ef[cé APN SOice: A PisEyaret iof Gowree ade? PIG tvaﬂdpﬂhas a
’range"sof Q Sopree- X < 0.9, and y and z are respective atomc ratios with,

r
espect é OThe method set forth in any one"of claims 1 to 4 wherein said material of compound oxide is heat-

treated before, during and/or after the irradiation of ion beam.

50 6. A process set forth in any one of claims 1 to 5 wherein said material is a bulky mass obtained by -
preliminarily sintering a powder mixture of oxide and/or carbonate of constituent elements of sald
material at a temperature ranging from 220 to 1,260°C. :

7. A process set forth in any one of claims 1 to 6, wherein said material is a bulky mass obtained by

55 preliminarily sintering a powder mixture of oxide and/or carbonate of constituent elements of said

material at a temperature ranging from 220 to 1,260°C and then by finally sintering the resulting
preliminary sintered mass at a temperature ranging from 700 to 1,500°C.
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([err]) which is considered to be equal to 1 and each satisfy ranges of 0.4
<y <3.0and 1 <z <5 respectively, and 30 [err] in which e stands for Bi
or TI, [err] stands for Sr when e $é°l§?2§?7d3§tands for Ba when e is TI, m
and n are nunbers each satisfying ranges of 6 < m< 10 and 4 < n < 8
respectiv o QS 35 a nunber which satisfies a
rage of O%ﬁ'asgmﬁe(é#cﬁ?;?%&g rlui{n%%tre'\ﬁii ch satisfies a range of -2 <r < +
2. ) 2'~-_ The 1[“3;‘ %ﬁho@% pt'ogﬁéir{& é ghpgljcéﬂldmﬁ;'ig ‘éﬁ%ﬁ %Et{érnsfi’)} ﬂefs{e QI)I] tin fa fﬁpw&%d
oxide,i s pregaipsha il s tubstlate! SHAQMECHHE R foSlsbd B beatr ontodesirb Q(eﬁimﬂ_ﬁﬁrﬁta or
fOrth i cl aigie W88 lirtacia@d Ghitd: beidTioh BYRY ard Lorkv6HEA 8! Bperddridi&or) saiddor @aﬁlﬁe*\ I'm
llayer of si NigxGsbnGeaBeaH,ibrigss BR b¥did &rfbniich LR BeHs@fhg Ry a Mikiukd d18xyoor 4rnd\eR theRY
sintering. 4gasbhetheRigeadnduetbr et tatcomPound Bxidt vepredentsd By 6 of tho QerbraMvar@d M osai d
ion beamis @mtted fromone of lon sources selected froma radi o-frequency
I on source, a mcrowave ion source. and a PG type ion 45 source. 5. The
met hod met f@it4)duD:ang) one of clains 1 to 4 wherein said material of -
conpound oxide is heat- treated before, during and/or after the irradiation
of ion beam in3dich g is allagreupeatamenic 8 i ¢ llip grovmelemant. ¢ ifcantoni¢ ratinef Bwith spsgechiede ei n
sai d mat eri al*#j) 8d:hap grange ohlds< ’bﬁpai"%‘éd;%%; gPé?sP?ﬁ"f?aﬂ*Q"FZ”@ﬂsM"éfeP‘fg“a( er-
m xtureée of o%’f"a’e',szfﬂ?ﬁ‘ ted do, b squal do. drand qtisfe rinoey enhi<sY 5138 80T et er Pal
at a teftper aPRPEMP %7 ng from 220 to [err]. 7. A process set forth in any
one of. cl ai to 6 erej,n said material is a bul ky mass obtai ned by 55
prelimnari @“%l’?’\%@’f“?'ﬁg‘g’é pw\der m xture of oxide and/or carbonate of -

constituent ﬁlmﬁ»‘gflp%ts?anﬁg 1orBi o TG Rinbior 81 wiidn LATBLING Stihd. 15rH3WUNED o fid Al 2/Pn 1-0
[err]T apd thgpnitbetsdd@ saksringVh L B & i< Eedlatd 518 8ps eﬁwf%@%ﬁm{)@. igBSS
at  a-t enper aj pintbof AREH $26sfibd & g8l o ©.qL PARY Kis a numbBé? Whick Latist rBhie oF 21 TB< f Or
the follow ngaContracting State: NL 1. A nethod for producing a

superconducting circuit ‘pattern by the steps of depositing a filmlayer of
conpound eXxi Ue rodthed seuiosi nadiaty 1awh@rethi saliCiin Mayeraof fcoraptmad] oxidaris peparddbit physical
desi r edesar eagpoun deggsithbnf i | m | ayer 5 . so that the areas irradiated with
said i on beam are converted to superconductor, said ion beam being an
oxygen i or$ bEwnmethadeset fogmdn tlaim Hwbatein said filmy lpyer [sbeampevndsixisie jing) thisk filn fayertalir e
of oxygen an#ntyer samepynd gxide whigh it prepasady cedsinglfelianst PhEMeiga conpound oxi de
represented by one of the general fornula (1) or 10 [er r_f&gi n which ais
a lla ¢Podp B]eéﬁeé*f?f’,se'[jf@'i"t"]" g °2f Phqiaimsy f &P WBereipstid A°“>E’e?'§ S d’ﬁi“cé"“? 8B of
[err] with r%ggfﬁ%scfe"% ( Fieayengy, i $ues, & Nigipuavgsion sopree apd 2 FugvRg,igny

froma radjo
‘and z are re%ﬁgg‘tive atomic ratios with respect to ([err]) which is
consi dereq tQ 06 2aual ol b3k s@&mf 2l sfmfraﬁ@gg%agﬁﬂ%f foripolpa e f AL 1
<z < 5351 treateﬁ@&gu‘s, hirk nM/pra?tglthﬁ'Eéi tioh O¥ i earfl. € stands _Or I ofr I
[err] stands for Sr when e is Bi and stands for Ba when e is TI, mand n 20
are nunbergs RKfdess bt BAHY inNfly oAd S SaiRE 180 § Whersinlddid htbridi 15 a bk m@ss obtained by
respect i vel Yprelfnirarily Shiteting @ powden ) rhisdure Cbf lofidél aRti R@ibondkd SMcodktubdfdidan® of 3Kge
of 0 < g < lmateadatla tenspedatvieliaiyiig fiohi22bitoSigded s¢.i es a range of -2 < r < +2. 2.
The>retdod set forth in claiml wherein said filmlayer of conpound oxide
I S prepar @ Ayropéss spicialth BSny one ofggipios 1 the@ odeteingaid rBateridiHie arbelioh odsssabtainkd by h
in claim1 wereliminenly siptesing 2| nowdleyyreixturgfof oWire enpfin cepnite ofscopstitubit llentents rof Isaig er
of sintered Bepsbaingl tanep@rayanaing fram 122G feat.2R9  Gyand dheni kydfinplly| sintaxiegl theyresulting
sintering. 3@eiminaryiisred pass at aterpraralyre Anging M, 71 H0°Cl aims 1 to 3 wherein
said iofd %%Engbgq r;Eet ted fromone of ion sources selected froma
radio-fre \ rce, . g, mcr ve, | sQurce and”a PI G type ion
source. 5. e ?Pe:g%g r;*gf’e'?dc?gfrﬁnr |gﬁgt\§%§" b?\%rlg’f&%l ains 1 to 4 wherein said
material qf ¢ A &H‘Qlﬁ’ Harse |t eQQQII‘réIeitgéden Schétﬂr%%&gréjﬁi{ﬂglg Gor g&ﬂri&en&s%géhgi[
after tge irgaadbind: darigln écaﬂht f:&erbundoxid auf einem Substrat und des Richtens eines fokussierten
) lonenbiindels auf ausgewdhite Flichen auf der filmartigen Schicht, so daB die mit dem lonenbiindel
bestrahlten Flachen zu Supraleitern umgewandelt werden, wobei das lonenbiindel ein Edelgas-ionen-
biindel oder ein lonenblindel ist, das aus einem Gemisch aus Sauerstoff und einem Edelgas besteht

und wobei der Supraleiter ein Verbundoxid ist, das durch die folgende Formel (f) oder (i) dargeétellt
55 wird: . '
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6. A process set forth in any one of clains 1 to 5 wherein said material is
a bul ky mass obtained by prelimnarily sintering a powler m xture of oxide
and/ or carbonate of constituent Eré‘rﬁ?ﬁ@é 7B} said material at a t enperature
ranging from=220 to [err]. 40 7. A process set forth in any one of clains 1

to 6, wher gl }égenctmh@&ar Fh-chiiodisDbbli E@awﬁ@up&%b%/d&rﬁ&numm Jok
sintering geBMARQL + By ¥ UL in? Bef&?&h%n %’1 Qf < 2 WYY BhE yOlndCOdR! drtdpfeBilenden

el enent s Oom@drehitiBdoVobiRlichak, - 5t PEDRABEsiden13J08dt R Girk (iRIWeich aloBelefthé b,4 2N
then.by fi Qalsloybzﬁl Nk e<iggulidaand esul ting prelimnary sintered mass at a
tenpegature ranging from 700 to [err]. 45 PatentarfnprOche PatentansprUche
ffur fol gengs-Medt.cadsst aghen: DE, FR, GB 1. Verfahren zur Herstellung

ei nes supral eitenden Schal tungsnusters nittels der Schritte des Abschei- 50
dens ei ner wohel prdiirtBi gder Thstehic i tlr 8y stebie wernredBistdnd (il Ba| stebtnwBorbé Tt istt mumd ndes
Ri cht ens eFshien sindkweichp dliet Berpidhe ficih Wi@dkw. 4atih <Buerifiang|=t @1 F2mE 2R i oinger
fil mart i gedahbishiweiche depBeteieh @li<ca filterflivnd opiag Babhish welskes danBeraiadr2 X g H2n zu
Supr al ei teP'ﬁ]“Hngevvandel t werden, wobei das | onenbi ndel ei n Edel gas-| onen-
bUndel oder el n | onenbUndel ist, das aus ei nem Gem sch aus Sauer stof f

ei nem Edkel g gﬁ ﬁ"ﬁmﬁh B%ld"ﬁ'e‘i"" AM3rige SFYEY 2u3 Yerpunogdt ek @h!rsg‘e"sc*&as :
durch d| e 6’?"5 %der (11) dargestellt 55 W rd:

(at- ”X)aOJV roh Tohh P&’ 2% oo P hmdRBE St bid ¥ I abk iR e
ist, , v%h 3 gesa'é rﬁl\}; fhundokt& ﬁ)g? V}I e%frcldﬁc : cz% rﬁﬁsg?\ d (t‘eYrPe ﬂe:'gestellt
bergI [ ch ﬁd+ | st und i mBereich von 0,1 < [ eg und y und z

di e entsprechenden Atomverhgltnisse bezlglich (ca xp,) sind, welches gleich,
1 gesgt Zi  Vbdafrel NAcHBINGM Edefl i MsgARAE 11CHE 30 bé domy das Bndhblhdl auk eine IsneRquelle -
erful | en uasheSithnk 4ird, weldha BsgdwaROBtaus elndrlhadioRdd@énzdonbngielid] eifell Mikrdveligtiaah-, 4
f1rN8f st ehbellc wersmeOPBioriesduetiend f Ur  Ba steht, wenn e Tl ist, mund n Zahlen
sind, welche die Bereiche 6 <rn < 10 bzw. 4 <n < 8 erfdlen, p = (31
+2mt2n) 18 Vetfahreq nadhrienerOder Anspfiché 1 ibist4, beislenhrias YeteriBaipe Verbun@oxidsyoxk: wiihrend) 1] t
und r2sei ne uRidger agh der\BestahienadheihdeRdpnenhilndel parmebehandsipwied-f Ul | t. 2. Verfahren
nach Anspruch 1 bei demdie filmartige Schicht aus Verbundoxi d durch :
physi kal § s ¥fréhteg ?"aB‘g?S‘hé'P"cI&'PF@’“FF@rb@§t5erP'td°W fiag. Matteial sin \Behitignt, ist, dasadyich
Anspr uch 1?’5@!93% ifleei sines Pyiyagersghes aug Piiidep pindiager Q?étPB ?Rg?kf’?f Matqrial bijfeogen

fil mart i ge §E‘ﬁ"t‘&ﬁ'f’a"§ﬁ§"‘bé’§ilet‘ﬂ%r REVEMHRSFREB PP S 128 Cche dur ch

Beschf’chy &}.%ﬁ f2! Qkn ¥ th{ 9% %enl éemWIdr Ouaadl o sl G RGN
ei nem der ] teE\ &}'J P§\ve agrcgbdc% at@rl"'d%r s testlcmgemgéhel le
-abgest r ahl Ele arhm 8 é&?% ePatdrﬁ'ﬁ B@B@h 1384 bis 1260 C mit endglitigem Sintern

Radl of r equggzso Qﬁ‘eﬁ}&%e rlﬁungedeg%neM MdsW\Bdi ol Terip8iRrur St BbloRh UWEcHBh 760 und
Pl G | gnenqysdol€. 5. Ver fahren nach ei nem der Anspriche 1 bis 4, be! dem das

Mat eri al des Verbundoxi ds vor, w hrend 25 und/ oder nach der Best rahl ung
mt dem#mmrbbﬁdﬂéﬁimblmb&hmads‘sw:mt 6. Verfahren nach ei nem der .
AnsprUche 1 bis 5, bei demdas Material ein Schtlttgut ist, das durch

vor | auf i Ye¥erBheh eunHestoizeg Floésy spgbitdndeh@cbalimogsmiers| enittelsndbt Sdigitte Cas Absebdien
der, dees Matensieiter finbrilgen GehichEhus erplisiodd i bineam Swlistral undydss Rishtees eirfeiqkussiatter | m.
‘Ber &ch vofengnpindgissaufi ausgewsiite Bichen aufdpr fimarigen [Falieht. o rrlefndigemit mmww@e'l bi s

6, be! derrP?Fé{Eh'%f \?F'PQIZ” épma's@wu"tggwd?"swefdeaarsoba&P%Hn%%dam ﬁ%vgrstgﬁhme -

e SRS A e GER e ] B G M SBBPERe Tz

bis 1260- ° | gem.Si nt ern der so erhal tenen, vorldufig: .
gesi nt erten, Wﬁé@obEI(l)EI ner Terrper atur imBereich zwi. schen 700 und 35
11500- C.

wobei a ein Element der lla~Gruppe ist, § ein Elsment der llla-Gruppe ist, x das Atomverhditnis von g

50 bezilglich («+8) ist und im Bereich von 0,1 < x < 0,9 liegt und y und z die entsprechenden -
Atomverhditnisse bezliglich (a¢-x8x) sind, welches gleich 1 gesetzt wird und weiche die Bereiche 0,4 <
y < 3,0 bzw. 1 < z < 5 erfilllen und

: 94(‘1’1—q’caq)mcunop+r (i

55 .

wobei ¢ fiir Bi oder Ti steht, ® flir Sr steht, wenn @ Bi ist und fiir Ba steht, wenn @ Tl ist, m und n
Zah_len sind, welche die Bereiche 6 < m < 10 bzw. 4 < n < 8 erfiillen, p = (31 +2m+2n)/2 ist, q eine
Zahl ist, welche den Bereich 0 < q < 1 erfilllt und r eine Zahl ist, weiche den Bersich -2 < r < +2
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Pat ent ansprUche fUr fol genden Vertragsstaat: NL 1. Verfahren zur

Her stel | ung eanes supral ei tenden Schal tunﬁsrmsters mttels der Schritte des
Abschei - 40 dens einer fil mar i®ht aus Verbundoxid auf ei nem
Substrat und des Richtens eines fokussierten | onenbOndel s auf ausgewahfte
Fl'ichen auf g filmartigen Schicht, so daB die mt dern | onenbfi ndel
bestrahi ten Fl achen zu Supral ei tern ungewandelt warden, wobel das

| onenbUndgl \eidhrenansel dh@hlch ON @6 adm RRChmStidd SGRMOAS- VerRIRI ReRh PRGkMalsShd)

| ongnpl ndel DamblabsdRsiduagRergsiBmirgen sch aus Sauer st of f und ei nem Edel gas
best ehts, und wobel der Supraleiter ein Verbundoxid ist, das durch die

f ol gende Borvsddhrefibnach Andpich ddesi deinldie dittiattigs tSehitht aus Nldfbun@a&d #ibeé dirkegtfoartige (| )
wobei a ei n Sehiheng gebintertbh MotBungopid istswelct® darch Helsehivhian gefelgt voh | Sintédn hppestdlist |
x das AtonverHal tnis von 6 so beziglich (a +, B) ist und i mBereich von
0,1 <x<0,91liegt und y und z die entsprechenden Atonmverhiltnisse

bezUgl i'e hé( é’f’fa ensHagk eingss)| dem ADSRiliche ch bis Hchobdom das fqnenbiirpielaysc pjesr fpnenquetle
Berei.che 0. bgesirahlt wisd, (rajche; ausgevweinig 's&a‘{? <iner Redicipaugpzdongaquette. gines Miremalenianen-
(11) wobei é‘”?"eﬁ‘"‘é?'"%ﬂﬁ'mlef’q“ﬂ'eeht t fir Sr steht, wenn 0 Bi ist und fU Ba
st eht, di e Berei che

bz 4R ép o Lgcﬁ'kgvée ,%N A gfgsﬁc“ i nb}ggwﬁh jggf;;gg g Yebuktiosner W@ e
den Ber &i ch FATT r el ne 511 &"Che -den Bereich -2 <
< ¥ 1901 Vibloh b B by msmheu b1, boi ab dBs WRraP S ShotRle i), labs adch
Ver f ahr en  nagiufes Binkn binbs PRGIrgeristhddiafis bildRahibddP Carsdbist\er B4 MAGTRIASAS d

durch physi kadniefie Rfhailen Wpd, MesehBE TEMpRGIN RY BRSENIoh B20iiy @eo-T. 3. Ver fahren nach
Ansprueh 1, bei dem-die filmartige Schicht aus Verbundoxid eine dicke

filhattige Sehihedatnasisingre sionAespiiels Vaishe) D rén diss Matondd Iemtmhuhgux:bt das ‘durch
Beschi cht en vgesufideg SinteonpirSs Ruleargenisehegens Okilldn unioddr Cdrlaonaidn devdasi Mdwrighbildendén

ei nem der Arfigorehie leehallen lyiird, LB sitwe Terdpamatut s Bersick mdnl 220 bis 12693 C avitrendgliitigere Sigtest | e
abgest rahi t dar pal erhgliehenheorifiufigcuesiptatan Masse hejseingt fiemperatur im Bereich zwischen 700 und
Radi of requert®%°&nenquel | e, el ner M krowel | en-1onen- quelle und einer

Pl G | onenquel | e. 5. Verfahren nach eI ner der Ansprlche 1 bis 4, be! dem.das
Mat eri al BeerYet9nfidoxi ds_vor, und/ oder nach der Bestr ahl ung

mt dem | BREAYPIHeL? p%r‘??e%%tﬁéfﬂ'ﬂféatcfa"ﬁ ﬁ"'éf’amé DG Hr en nach ei nem der

Anspr UChe 1 ﬁ cgde po%!' urllcj das o'é@% %r uut supnracon teur gr%prenStt’ qsd&a %% snsta

vori | uff g&s Tona l?sn

f TN &
der. das Mt asza s. ai &n &@ﬂ.ﬁ# ' § KRSty nr eec tr}sélse gl
Berei ch Vont (Qndu% ur! tedit/ & I fBbhs Edn lurf a@@d&h dns AP

6, bei dem dﬁ&em iSfs! s%%oﬁub&a&%h&wﬁﬁ e d'Slygerid 3% d'GH G ete bl I@%dr&%&u&blﬂté%ﬂ
ei nes Byl vergemds eprSentiisar nb deyTortidids géerales @y qmat en der das Materi al
bi | denden El enente erhalten wird, be! einer Tenperatur Im Bereich von 220

"bis 1260- C@iis00@0gU @)i gem Sintern der so erhaltenen, vorlaufig
gesinterten Masse be! "einer Tenperatur im Bereich zwi schen 700 und 25
15Q0 * C. Relsemifuobi b easurRéinaend idg ardup da, po ast unediémentadusgroupn tiflea ot eh tirs rapport
sul'vénts: DEtomigge d&B pROrapdort 3 fr 4 elctiepnpe dans uprigammee derD. 1rcikg et et zcdoptdes t
supr aconduc 'RPISCAMAVEN REReCHE Rer GAPRFIBA (eofd FY P8 ppnsidsy GpoTe ptarlfeal @JiRE Hiece
filmd oxyd&W{san s gepaes dg04sy<3P ilFrGarsrerivamerstleau d' i ons focalis6 sur
|l es zones d65(| reg q;e ad| t(|§ couche de filmafin que |les zones i rradl 6es
avec ledit. PP sesBr 8-%Pns Wol ent transforrrees en supraconducteur, ledit

fai sceau d' 'd‘a&%a‘gdmt p&#&eﬁtéfﬁ&eﬁu ols OB éi‘?o‘%% o b B4t Fopfidortt a5 10fs SeCe%P’H
d'ions se T NorIE LRRGE FeraZond U, BEn 0 %; 430 oo e%}.ve St
supr aconduct@UranBiA g3t un nonibd QK ¥iSait aﬁrg@ﬁ\% 48 0RE%1 dt reBEIndRSb ecaam&.@ St
; genér al €S (luhe Gdtnkd &e)-2<r<+2

50

2. Le procédé selon la revendlcatlon 1, dans lequel ladite couche de film d'oxyde est préparée par dépot )
physique de vapeur. :

3. Le procédé selon la revendication 1, dans lequel ladite couche de film d'oxyde est une couche de film
55 épaisse d' oxyde fritté qui est préparée par revétement suivi d'un frittage.

4.. Le procédé selon I'une quelconque des revendications 1 a 3, dans lequel ledit faisceau d'ions est émis
- & partir d'une des sources d'ions choisies 2 partir d'une source d'ions de radiofréquence, d'une source

e

A
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(azZ, Sx, 6xcuyo. (1) dans laquelle a est un el 6nment du groupe lia, ,S est un
el ement du groupe Ilia, x est un rapport K 40 at om que de ,9 par
rapport a (a + P) et est conpri &P ABlganme de 0,1 <x<0,9 et y et z
sont | es rapports atom ques respectifs par rapport a (a,-xex) qui est

consi dere ant. 6gal 1 _ef. un,sati sfai sant | es gammas de
o,4<y<3,odg@%'&“&"?"8%5%2%"?3%‘#3%’%’?"23€?V8ip 1 -qCaq) mCuCOp+r  (11) 45 dens
llaquel I ¢ ¢ Eggéo@%%ﬁ %n@'qu&&én@e’deér&ﬁﬂi’&ﬁiﬁﬁn{ £ 4. Jand lgéaéﬂlgtﬁt Mtk ]ggl'é&de est
represent gaidd b Qhadik Svam, &ﬁ&anté/ou%r&tl'irﬁdiﬁf&%uaﬁéeaﬂgi §es satisfaisant chacun
| ess\gammes de 6<nmx10 et 4<n<8 respectivernent, p=- (31 + 2m+ 2n)/2, q est
un nomnbe. e LE Blocsidtsbith Aunb glblRngia iBEretbAdimiciEh 264, dinsA&duelUdtit maBRE et e iadtd ST ai t
une gamre veleminglse sbienud parifittage prsienifibir® @66l MéBmjo @8 pbutirg €508l 608 b 0tbchate des1S

| equel | adiétments constitatifsCdudit mbtdniad '2any Bap&ratire poriipias deds rayamahe P8 22dy2e0 otie de
vapeur. 3. .Le proc6d6 selon |a revendication 1, dans | equel |adite couche
de fd ni.d'Leriparséseipn [Hne queinondve deitretentiipatios 1 2 8, dansdeaveldedis mpsépialbest pieta@sey Ui
est pr epav@emipeyse pitge eprritags préliminaire diyn metange g @oudre d'oxydo oy de g@banale des | ' une
quel conquépants censtityfifs dudit mgigdaurd upegempératie rompiies dapglgigemma de 2203 1207 GRS est
eni s a .paPPyute g &H@“‘d@g“*@% o passgy Pegilenanb fMiltec@sultante At ynp tRMRSFANIS GRIPRAEP
d' i ons de PR BT WTRE ¥ line source 13 111111111111 H 11D 11 1111  EP
0 29 { o ] - ond - une source d'ions de type PIG 5. Le
proced es"@F%%g‘ongﬁéwgﬁe ggﬁéﬁémasg'gg;rﬂé\%ndi cations 1 b 4, dans |oquel ledit
MRt eri ay df docde/ fhier Brobiuide v infoBeigt ab Birci BlpfblbndBUGR LomPGTRAARS 6159 dordRfafiS

| *irradi ahg&eer%egfg’acﬁs%awﬁawaé su,r%é bstrf#«eft B! e En éﬁf&ﬁfﬂmaﬂu% cigdque,
des pevendbealakiass de Bdifa. costs B MROMIRIqud RS LdnedHaEdsIecISdit iSRallBfoRE solent '
volum neusenskihéydof siidconduttbir AR filsdedd dWbnbastanEurlialddbail §10AS @'6xyg8he DEH talERau

d' oXyde e\dGuns de gefindrroatue fhabesauaiicha 6 tanposantd i diangs ddxidbde stdLR pazanbria stine

t enpdr at uneesupaghducsadr éian sn bade@primnd ardind des 1RGBs g&osralbe (I)/ou (I)e - pr oced6 sol on
| une quel conque des revendications 1 & 6. dans loquol ledit mat6ri au est
une easse (aolufitleus® obtenue par frittage pr~limnaire d un nel ange de
poudre d'aoxyde et/ou de carbonate des 6l 6nents constitutifs dudit materiau
& une t emg@isalpaHele eshrn Slémenk gy orowpgyanfetten Zigent dgroupeiaax @sh &y irapROTEN
frittant PRRAUELR S P PrARLS (& *5 BLasheAmerRrins ppg eamime Jaed (X C %ALY 8t 7,pat les

t enper at ur’aé’,p?!& Qs [psppctip B?g{lﬁﬁ%é &‘éSﬂ%@‘",ﬂs‘fB'tﬂﬁ‘e‘ copme RN 128 BATE" pour
I'Et & coftFRERLIR SRTPOLIR 4K 1EA 5B BB B0l produire un nodbl e de
circuit. sgﬁr acega]‘g%t ur Sﬂrrprenant' ‘| es dtapes consistant a d6poser une
couche de “F{1m "OXYdE sdr un substrat et & diriger un faisceau d'ions
focal i se gufs hfisie tropresentt BGSTIAE RB&RD sﬂ&ré_qaéié b BFQYGRELMS 8 lotsle Alst , AUO
lles zones | & P& Eres Saatthilan! Haiin 83 hafmb® BS 6 S 1813t 4Ld<BREhQTERRRA, £5-

supracondy@t@ -+ 2n)/£ @ dst frrhorbRAGL SatbBNEnePaRb dd D<Al &GRBLLKIBRSqA ssioene,
un fai sceake ghninf\d 9a<gaz inerte ou un faisceau d'ions se conposant d'.un

n6l ange d' oxygene et d'un gaz Inerte et | o supraconducteur etant un oxyde

r epr 6sent Ge parsadrselon @yeveodicatidnets dgyis negnel lagiss doLighe @l fifrl d*9xy@dest prépdréa par dépb) Cuy Oz
(1){_dans Ipaineé bevapewst un 6l 6nent du groups Ila, O est un 6l 6nment du
groupe Illa, x est un rapport atom que de ,S par rapport a (a + j) et est
conpr i s3 d&n8roeste sglamrirgevsedialion logdars lguel fadie qouche dg dim d'prde e pirosordiese M ques
respect i f §P3REp doRiIp Fite oW eptprérargs par reyfipmend puii gHR filieBe6 corme 6t ant 6gal a 1
et chacyn 30 , . satjsfaisant |es ganmmes de 0, 4<y<3,Q et 1<z<5 .
ottt i b e S o o
ou TI, igﬁoﬁgﬁ%%e S ejoér?%g& goaa oty OEP PR CARAP BT E UL B ER 11,

al
) ' !
35 ﬁo%res nor rzescesda rsfareant chacun les games de.’ 6<nx10 at

4<n<8 r£SPg SIol:é/o%fEGfaﬁ I'un Quelconque des revendications 1 2 4, dans lequel ledit matériau de I'oxyde est
: 50 . traité & la chaleur avant, pendant et/ou aprés I'irradiation du faisceau d'ions. .

6. Le procédé selon l'une quelcbnque des revendications 1 & 5, dans lequel ledit matériau est une masse
volumineuse obtenue par frittage préliminaire d'un mélange de poudre d'oxyde et/ou de carbonate des
éléments constitutifs dudit matériau 3 une température comprise dans la gamme de 220 & 1260°C.

55 : :

7. Le procédé selon I'une quelconque des revendications 1 A 6, dans lequel ledit matériau est une masse

" volumineuse obtenue par frittage préliminaire d'un mélange de poudre d’oxyde et/ou de carbonate des
éléments constitutifs dudit matériau 3 une température comprise dans la gamme de 220 2 1260°C et.
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(31 + 2m+ 2n)/2, q est un nonbre qui satisfait une game de O<q<l et r est
un nonbre qui satisfalt une gamme de -2<r< +2. 2. Le proc~de selon |a
revendi cation 1, dans |equel |adi EROR9R8BEBHe fil m d' oxyde est prdpar6e par
ddp8t physi que de vapeur 3. Le procede sol on Ia revendication 1, dans

.lrrelq;'lte|6 :13::“ 15 COUCEG da ﬁ?rm d OX% ﬁ'gl‘a erQeYn <] I’ SLI n{je Lrlwl om ﬁ%g ﬁsc%t\gﬂsgxyde
€ q &8

procede sol awfa93 conque des revendlcatlons 1 A 3 dans | equel |edit
faisceau d'ions est Oris a partir d une des sources d'ions choisies &
pahL#r d' une source dQG ons de radi of requence, d'une source dO ons de

m cr o- onde et d' une source d' ions de type PIG 5. Le proced6 solon |'une
guel conque des revendications 1 a 4, dans loquel ledit matlriau de |'oxyde
est so traite & la chal eur avant, pendant et/ou apres |'irradiation du
faisceau d'ions. 6. Le proced6 solon |une quel conque des revendicafions 1 a
5, dans |l equel ledit materiau est une masse vol um neuse obtenue par
frittage pr~limnaire d un nelange de poudre d' oxyde ot/ou de carbonate des
6l 6ments constitutifs dudit mat6riau h une tenperature conprise dans |la
game. de 220 a 1260 C. 55 7. Le proc6de solon |"une quel conque des ;
revendications 1 a 6, dans lequel ledit mat6riau e€st une masse vol um neuse
obtenu® par frittage pr6limnaire d un nbl ange de poudre d' oxyde eol ou de
carbonate des el ements constitutifs dudit mat6riau A une temperature
conprise dans |a gamme de 220.a 1260-C et.- 14 | 11111111111111111111111N
EP 0 292 387 Bl1 ensuite en-frittant flnalenent | a masse pr6al abl enent
fritt~e r6sultante h une tenperature conprise dans |a ganme de 700 A 1500%
C. A2 5 0 15 20 25 30 35 40 45 50 55 15
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