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It was also reported that C W Chu et al. discovered, in the United States
of America, another superconducting material so call ed YBCO type
represented by YB[err] havi ng EBPHE3%r34RiBal tenperature of about 90 K in
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ma-Eoerél ent a of lla group element is preferably Ba, Sr, Ca. Mg, Be or the like. More preferably the element «

is Ba and Sr from 10 % to 80 % of which may be replaced by one or two elements selected from a group

comprising Mg and Ca. The element 8 of llla group element is preferably lanthanide such as Y, La, Sc, Ce,

Gd, Ho, Er, Tm, Yb or Lu. More preferably the element 8 is Y, La or Ho from 10 % to 80 % of which may

be replaced by Sc or one or two elements selected from a group comprising the other Inathanide elements.

55 The v is copper a part of which can be replaced by the other element selected from a group comprising Ib,

Ib, lilb, IVa and Vllia groups of the Periodic Table such as Ti or V. Particularly, the superconducting thin

film of this type compound oxide is preferably a compound oxide preferably represented by the general
formula: .
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According to a preferred enbodi nent of the present invention, the
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superconductmg thin film deposited on the substrate
In fact, the superconducting thin films of the above-mentloned type compound oxides shows amsotropy
in the critical current density. Namely, the current passing along a direction which is in parallel with a plane
50 defined by a-axis and b-axis of the crystal show a very high critical current density, while the current
passing along the other directions is relatively lower. Therefore, in order to match the crystalline orientation
of the superconducting thin film with that of the substrate, it is preferable to deposit the superconducting
 thin film on the specified plane of a single crystal such as MgO, SrTiOs, YSZ, ZrO2 or the like whose lattice
distance is nearly same as the lattice distance of the compound oxide crystal. It is preferable to deposit the
56 superconducting thin film on {001} plane of a single crystal of MgO or SrTiOs. It is also possible to use
{110} plane. In this case, the c-axis become in parallel with a surface of a substrate, so that current is flown
perpendicularly with respect to the c-axis in the practical uses. Still more, since the thermal expansion
coefficient of MgO or SrTiO3 is similar to that of the superconductor of compound oxide, the thin film is not
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general formula: [err] 35 in which [err] stands for Bi or TI, [err] stands
for Sr when [err] is Bi and stands for Ba when [err] iis Tl, mand n are

nunbers each satisfying range&Pdt3% %8H&N m[err] 10 and 4 [err] n [err] 8
respectlvely p=(6+m+ n) g i's a nunber which satlsfles a range of 0 <

g < Lsfi.e r] + 2.
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Pind oA
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depP SkxainPB by lﬂh@' NQH%e%bﬁﬁi@orﬂﬁctuﬁé’%&ﬁb‘ d3brdinkAts Hd Bk m&anadnon nol ecul ar
beam epithe¥iperciBirting thMin Ry e GRRSLHE Bulstirath Retokdink @ B6 plaYent iGdNtichal
VapoUdan B psdiak b @iting ffblal fofsdtidoRdittoSdiciits aich Bre b In theé\damichldagoraayeryD, phot o
CVD, MOTMWDsenficonduetot subetrate’atostding toethe pigsdnt mbentianpan ibe diegaicmsot ds GIsubSWuB) for
t echnfahrtsrei;ng e gmegrataicisyiutot building npw! sapstcondnatihg plafpbres orfdser slibgial dnehidhhi n il m
r eigctronidhdleyicés are builk Fdrezampler dasepbeon jynctinoy garbedairicaladrin. the supercosipdiiag thinor
ex posBy t fuith Yosgehsorp Peyican The seymieRaductan sehsjrale eccolding dx $hg dresens frventienscandbea. pr oper
concelsed alep (fm f? cat"me h'e'rg@?(hr»‘w'md‘sctor ae\t'q&rs Sughf as,ypRrpPReusEnasrAgEisters aningt i ng
~thin PR SUE?IW"d“C‘"ﬂw BRls or egeémmaﬁerf dhich av'é?d e intpHaR8si t ed on
the r%egﬁf'f Th ?,"8 H‘tﬁ‘ i {f’t"‘ W"F SR Uk Ve’ F?jT E tIor on of the

; Sem C <§ T% seIsup gn:iic;ﬁ%g:wces an mB@ae:éedﬁé degre E’E’fﬂ“ﬂ? HB to a

. prefe re plg,u sbu%‘a gm% oSeni‘conduct or
- layer is ep05|t fe conventlonal em ca va our deposition (CVD)

technigmpie 9N t he superconductl ng thin fl | m | ayer. As the ot her deposition
t eghnique of the sem conductor layer, it can be nentioned the conventi onal

physi calrwidfi®bdchiEbstate samples according to the present invention are prepared by depositing a
semiconductor layer of GaAs on two superconducting thin film layers of Y-Ba-Cu-O system and Ho-Ba-Cu-
O system.

At first, the superconducting thin_ films are deposited on a {100} plane of a single crystal of MgO and

55 on a {100} plane of a single crystal of SrTiOs respectively by magnetron RF sputtering technique which is

itself known. Targets used in the sputtering are sintered powder of YBazCu, g0y for Y-Ba-Cu-O system and

HoBa, 3Cu4 70y for Ho-Ba-Cu-O system respectively. Special attention is paid to the distance bstween the
substrate and the target and to the power of high-frequency, while the substrate is heated at 700 °C during
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vacuum deposi tion, sputtering, ion mlling, nolecular beam epitaxy or the
like. In either case, the deposition of the sem conductor |ayer should be
operated careful ly in-order not EP@388#28Bthe superconducting properties of
t he super conductl ng thin filmlayer on which the sem conductor |ayer is

d t db { t h £ Ny bstr at
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bet wee

R, By 6o q.te' 343 thaomd'o% fhe: 5,5,, ?;ﬁ% 9%%95,;9 s
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h f'shtf&ri\t@sy%mg%fecﬁ ot thﬂa’ﬂﬁ)éséré b&b‘féd%fowfyh@4®0{@% oﬁ!ng%tggf‘ U@inﬂt andayer.
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‘the conpothesl & edthiconBabtt? tiaybr dfagAE hhvirgna thickiess bingDOinkt @,00016) SLRPEHBN DN @l N

thin f irbsmtitgrggocting dugeoddacting trireftre laf @ bithb GIOCUD mdthyd tirlbi the BIdWNG colditione

semi conductor layer. In this sense, the buffer |ayer possesses preferably

the mane | attice const I ngl e|C T the pem conductor | ayer.
The 30 buffer |ayer i st%ﬁgfﬁiﬁfyf &ésﬁat |Hnum (Pf). Wien electronic

rau

systens or sem conduct QrpeaRiibicaR: ar e fagy,{ng,ﬁ,t,ggomm,t) e sem conduct or
. substrate accordi ng to+the—present—rnmventtomr—the—superconducting thin film

Iayer can be r enoved IocaII b% etchl n technl e or t he Ilke so t hat -t he
supefcondU' Ay SUS'"coti?sﬁe‘i’g’ i %ﬂ? to at 'g fﬁ:véee B’eﬂ}zre t he
sem CO the rgojzlg 91‘#1 :ﬁq er §Q?hepa rature co

convent,Jh jg& h§% Ly on
the Se%sfé&ﬂéf‘i&&ﬂs&%éj ‘dhﬁ% §@Er@orﬁ§&|ﬁ§ tn'?iﬂns oﬂt ”Ve”

sup%conductl ng thin m | ayer of the sem conductor substrate according to

the/present i nvention can be used asragewl ring material for sem conductor
circuits which are built in the senm conductor |ayer. The sem’ conduct or
substrate accordfTg_to th res [VEMTTOTE T be—use 50 as a -
substrate for f &8%{?‘9 esa?ﬁerfc’rqguc {’ o | cYitea! foR) 9'3'1‘17°sz nfy novel
supesconducti ng Ierrents or as a substrat e oneahi ch el &gt rofi ¢ devices are

buil't. For exa gosephs QNS chn bg; Tabfrcaged 1 the

super conduct i ng h| ﬁ film t% ulsys Qﬁephson %vi CEs. &ie s¢m conduct or
substrat e accor df to—the p. eseft—+aventtor—ear—bp—used—at$0 for
fabricating hig -sgt seni coftfetc¥etmdevi bes Fuch ps s%erc pnduct i ng

trarf8i stors havilng more thad ¥yt ®ct rbdes® supkrcofiucting FETs or hot
el ectron transistors which utilized the interface between the
superconducting thin filmlayer and the semiconductor |ayer. 45 In

concl ugkample 2 he superconducting substrate is expected to accelerate

t echpol ogy for inproving the.operating velocity of sem conductor devices
and f or iThe ssessonetgtiornas Exeropie & isgepepiad exgerd thabthe semicondusior lavdr ofGeAsasmeblessddo not
i ncl ud&Y e M5k Zave: | Gdfer SitnGaR diofdTen Gafibe HFainAal InfAR legd inAedsForasgectivBlvalapl e 1
50 Two P8 %HW@F‘”WHQ&?“%@‘% IScascoingde the ﬁtjs‘t"b'"tel‘i@“ resent jnvention -

[ ial ickness of
re prg Py o qrialy s ¥t uhic
- &%ﬁg;% i D m,,?"f.l”i gtt"%‘%ﬁy i e e
syst em oD pEE g shitlord &rs%t; @ae ok ol ARpoS| t;‘o@.teg - thél 00} -
| pl ane Rkpdiivel sUsbréonicins tﬁi fifeH 1y GVQE f 18 sShiBsHd
cryst aler Q@er%[\@fh@]suﬁe‘?c%ﬁ&ﬁﬁdg\{ﬁ YImbyyen&Qﬂéai EIQ:WS BE cﬁtBHttén%eHﬂQe t&ﬂ‘dﬂatr%?mx\h ch

i S itselpbrekiiionng hinAIBEbShe!eesbctv sirfisSput tering are sintered powder of
YB[ € r] for Y-Ba-Cu- Osystem and Ho[err] for Ho- Ba- Cu- O system

respectively. Special "attention is paid to the distance betweer the
substrate and the target and to the power of high-frequency, while the
substrate is heated at 700 [err] during 6 EP0323342B1 the sputtering
opergation so that superconducting thi-n filmlayers of the respective
conpound oxi des are grown to 100 nm (1,000 A). After the deposition of the
thin films of conpound oxides conplete, the deposited thin filns are heated
at 850[err] in oxygen gas atnosphere of 1 atmand are left at this

tenperature for one hour. Then, the
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5 substrates having the deposited thin filns are cooled slowy to 400

[err] at a cooling rate of 3[err
to ambient tenperature at' a cdd

semnm co

nduct or

C/ mn and then are cooled from400 [err]
AP $4%B of 10 [err] T nin. Then, a
| ayer of GaAs having a thickness of 200 nm (2,000 A) is

deposited on the resulting respective superconducting thin filmlayers by

not m n
havg ng
thin f
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the cr

superc

rege st
sanpl e
t enper
Tco
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except
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pr epar
i Pwent
mat er i
respec
or gano
reselt
-deposi
condi t
superc
and Tc
55 %
Superc
| ayer
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98 35

Y- Ba- G
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t he MOCVD net hod under thé&ldbde | 2oftorte comdmted)ns: Source gases: ™G
and [err] Substrate tenperature: 650 [err] C Deposition rate: 30
(300 AAimn) 15 The resulting respecti ve sem conduct or| substrate
Substrats [ oSdpetcondussing | eSemicentivator hCritiegletemperatugeer conduct i ng
I m | ayer | sty fikad condiliBiyext an intier f Ay K WRi
hduct or | pyer and t he superconducting thhin filmlayer. Tabj e 1 shows
Tical tepiperature Tco (g tenperature where tnhe pnhenonenonf of
bnductivijy start to be opserigRl) and Tci (298 enper $ur e ere zero
pnce i s opserved) of the ducti thig%filnsggn t hel respecti ve
5. 20 Tabje 1 Substrate onductijng thi™n film™“Critifcal
hture (K)] 25 . 98 95
N tTc MyO - Y+ Ba-@gq*ggs}em] 98 y g6§§1 " 94
syst en ferr 9 - Bay syst em
o 30 : : : @b-Ba- systiem
90} EYaBar€usystem sfaire GaPrati on Jas EX@$pl e 191s repeat ed
that ‘thef sem conductor lpyergeodgeAs ifs reg 9l NP, I nSb, ZnSe,
5 C, GaP, | HgCdTe, &RAl As, I I'nAl As an i § respgctively to
b each twp sem conduct or 8sandl es Sto tHe pr esent
on. Each] sem.conductor |fayerGalnA§ese jconpd@hd senm@§ondudt or
bl s is deposited until a Wof 400 n?{iz,ooo ) on jt he
[ i ve superconducting-thiq I ers Qy th D et hod jby using
et al s as| source gases under kagAslhe dondi t9n as BRanpld 1. The
ngMig€ri cpnduct or_substrates having redpective sem conductjor |ayers
fed on the respective suderconducting tthin filmlayers shgw good
ons at the interface betjweerdtthe ‘sem dondud®7 tor | &fer arld the
onducting thin filmlayerl. Tapkp 2 shos theygriticgly tengerature Teo
of the @5 superconductingéiggn filmg on t respﬁgtive sanpl es. 50
EP 0 323 342 Bl Table 34 (td™€ contirued) iBStrat e
bnducting  Semi conductorf COC€CdTeal terperat3fe thiB3film
. Tco (K) Tci (g)3 %g@ . _9382 %}ET
95 15 HO-Ba'%IISJ system : Si 68 94 g " 93
U system &P }ﬂﬁkﬂk 91 06 93
GaAlAs 96 93
GalnAs 96 94 .
InAlAs 98 96
InGaAsP .98 96
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HgCdTe 95 92 GaAl As 97 95 &l nAs - 97

95 I nAl As 96 93 | nGaAsP 95 92 25 MyO | nP
97 94 1 nSb -+ ° 96 EP032334281
ZnSe 95 93 CdTe 95 93 SiC 95
93 Ho-Ba-Cu system GaP 96 94 35 HgCdTe 96
93 (aAl As 96 94 | nAl As
98 96 | nGaAsP géb%bw%%u%gecgo 55 EP O 323 342 Bl Table 2
. cont |.nue-d.)..5.....__$ubs-t-n-ate StHpereaRtuetRg Seftrconcuctor Critical
Eﬁ) foﬁté” tattate'| "$bPirconducting | Semiddhidiictor Cnnca (g;n peratute® [(K)  Tci
96 94 [Indghin film layer g Tci (K)
97 93 _(dTe - 4 9315
SiIC i 98 )G, Y- Ba- Cul syst GaP
98 10 94 HgCdTe I 98 @51 caal 24
93 91 jGal nAs InSto7 934 | nAI92
98 95 |25 , 97 9 | nGaAsP
96 : 94 [errf‘ﬁﬁP %5 92
30 . dTe - | 1n8% 9 94
92 ZAS¢ - 97 SiC 95 CdTe 98 96 47
95 SiC 94 - 91 Ho- Ba- Cu stem GaP
95 93 Hgc¥TBa-Cusystem Gag, 8 94
: HgCdTe 98 96
:.;Jo _ GaAlAs 93 91
: GalnAs 97 94
| | InAlAs | 98 95
o | InGaAsP 9% 94
SfTiO3 _
InP -~ 95. 92
20 : . InSb 94 92
3 ' : I _ZnSe - 97 95
CdTe 97 95
SiC 94 01
3. Ho-Ba-Cu system GaP 95 93
HgCdTe 94 91
o GaAlAs 91 89
\ w0 - - B GalnAs . 94 92
- | mAlAs 94 92
InGaAsP 94 91
45 -
Example 3
50 The same operation as Example 1 is repeated except that a superconducting thin film of Bi-Sr-Ca-Cu-O

system is deposited on a {100} plane of a single crystal of MgO in place of Y-Ba-Cu-O system and Ho-Ba-
Cu-O system used in Example 1 by using a target of Bi; 4Sr1Ca; Cu; 50,
_ The resulting semiconductor substrate having a semiconductor layer of GaAs deposited on the
‘superconducting thin film layer of Bi-Sr-Ca-Cu-O systern shows good condition at the interface between the
§5 semiconductor layer and the superconducting thm film layer. Table 3 shows the critical temperature Tco
and Tci of the superconducting thin film.
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GaAl As 91 89 40

Gal nA8 94 _ 92 | nAl As 94

92 | nGaAsP ' 94 EPO0323342BN 45 Exanple 3 so The sane
operation as Exanple 1 is repeated except that a superconducting thin film
of Bi-Sr-Ca-Cu-O systemis deposi teoho:n a {100} plane of a single crystal

of MJO in place of Y-Ba-Cu-O system ahd Ho-Ba- Cu-O system used i n Exanpl e
1.py using a tgrget—of—ferr]—Fhe—resultingsemconductor substrate having a
sent conduct or Ia)‘ietrsfr@” Gﬁmrqqepotmrw-ron trfe't'@ms(epqmwd(!&tr ng thin film

| aygr of Bi-Sr-|Ca-Cu- O system shovvs good con,dbtr 3n attd he linterface between
t he 55 sem conguetor—i and—the—supericonduct f Hl m|layer. Table 3
shows the critilcaMPerfler AHrerStsys8Rd Tci 17 1 h sup® cordducting thin
film 9 EP 0 323 342 Bl Table 3 Substrate Super conducting thin film
Critical tenperature (K) 5 Tco
Tcire Mg@ims Bi - Sr-Ca-Cu system 117 102 10 dains 1. A
sem conductor substrate conprising an oxide substrate, a thin filmlayer of
oxi de1supesensenndustor gybsitrie camrrisiog em oxigedsubgiiater B thip filmdlaysh Oﬂ exidg sppaseopdugtor sai d

oxi de sUA9ResHe @ and aeyeripgith whofej sushace Al asid axifle E‘t?ﬁ‘t?éﬂmd’ as‘@hf"t’f'dﬁ'dmftcemp‘deﬁbosr ted
on and cBPEPIH °'t°|‘i%°3iiﬁ‘i‘o‘i“é“§ GPYe. "“bi”'" 2\ a‘}ﬂrﬂ' Aelq fhinfim 1of gfidecsupeyeon-
sud%rcorf'""’t%ga burfer (gy " %‘:% wreay* el H‘g'a‘iehf’ CPFBYEY SHUEMAP 299 d t hi n
filmlay@d? f"%% °uﬁ‘i§’°§% hduct or and said thin filml ayer of

SUPET 6 ONGU Gl QL ato Bt 1 L gﬁ ) uibin 384 of tn IomicBhdaLE? i o Ryl ¢ ﬁﬁfﬁomound

sem con
Cg#ﬁéisﬂgéf%aﬁse nP eOEh'F ecgté ngénqg%aﬁ%rt%lsn , s naksP A

t Bat e S@strdtd bk Fbrth i cﬁ'airﬁ*l 'Wharem%rlﬁﬁda phri@etbra bf éa@%uﬁeﬁi’am%nﬁlaptﬁ twee d
buffer | GRYARd thidfifn BeR b saiichruérose of said thin filmlayer of sem conductor.
4. The substrate set forth in claim1l wherein said buffer layer is nade of
pl at i AUMhe 2dbshate Sfertisinlehint tivberaie taid ufbriayeinis aage @platinin. cl aim 1 to 4 wherein

saiz¢l superconductor is high-Tc copper- containing superconduct ors. 6. The
subst p.atThe selstrite setHortmin dinpione §f ¢ldimrieiort whmrein saidhsuperconductar ds highsTeacapperpound

oxi de r epptaigiehsupercdpguctorre 30 general formula: [err] in which ais at

| east one el enent selected fromlla group and [err] is at |east one el enent
sel ecfedhp pegiraieset forth ipclaim @ phaiin saidsupgreondygton is @ FPmPquad pxisle sepreseited byidhe h
‘redpect PERL™MRErr]) and has a range of 0.1 [err] x [err] 0.9, and y and z
are respectiye . atonmic ratios with respect to [err] which is considered to
be equal“'t"tg")zf Bhd each satisfies 0 4 [err] y [err] 3.0 and 1 [err] z [err]

5. 7. T ﬁiékbsfs ?fegstﬁr%t Qae SuMls lSiieseiéPi‘S el is a
CO!JPOUHS'? e--i@l%%ﬁt& xv'vt 't'fr(]i’.wggraﬁﬁf”ggmhas t f&ﬁt in

which a SkaRdSechivelatomit fdfiosHith respect to (a,_xﬁ,) which is considered to be equal to 1 and each
satrsfresO4s ys$30and1£z<5.

"\Jj

7. The substrate set forth in claim 6 wherein said superconductor is a compound oxide represented by the

o general formula:
(La 1_x @ 5}z Cu Of
in which o stands: for“ Ba or Sr.

8. The substrate set-forth in claim 5 wherein said superconductor have a crystal structure of perovskite or
oxygen deficient perovskite.

9. The substrate set forth in claim 5 wherein said superconductor is a compound oxide represented by the
50 general formula:

Ln Baz CU307—5

- in which "Ln" stands for at least one lanthanide element selected from a group comprising La, Nd, Sm,
55 Eu, Gd, Dy, Ho, Y, Er, Yb, Tm and Lu and 5 is a number satisfying arange of 0 S8 < 1.

10. The substrate set forth in claim 9 wherein "Ln" is Y, Er, Ho or Dy.
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45 8. The substrate set forth in claim5 wherein said superconductor have a
crystal structure of perovskite or oxygen defi ci%ﬁe
substrate set forth in claimb5 wherein sal d superconductor is a compound
oxide represented by the 50 EPO3%3H2BY fornul a: M "Ln"
stands for at |east one |anthani de el enent sel ect, mm”“mgiy ﬂ' orrprl si ng
La, Nd, Sm 55 Eu, &, Dy, abie'a Ef» Yb, Tm*and Lu

nunber - satisfying a range of 0 err < 1 10. The substrate set forth in
cl ai m 9 wher epFA—ER—s—¥—E—Ho—o+ EP—0-—323-3¢d2 Bl Tabl e3

* C LMS *S"Sﬁfﬁéet a?‘@emmgdﬁ@g Wﬂfﬂotl rﬁﬁ'“‘tafﬁeﬁ‘P‘f'?tt"ﬁ'lK) Jitical
_tgnperature (<) Tco Tci MO C TeBl - - Caru system 117
102 10 d ai ns ben T I SUpDStTate mprisTTanpxi de ‘substrate, a
thin filmlayé: M}b £B5 éjsmﬂ"t ar de,r}ii t ed_ofgza.nd_coveri ng the whol e

surface of said oxide substrate and a thin filmlayer of conpound
sem conduct or deposited on and covering the whole surface of said thin film

| my&Haime oxi de supercon- 15 . .ductor, a buffer layer being interposed

between said thin filmlayer of corrpound sem conduct or and sal d thin film

| aydr bfseg SRS, °°"‘2"s'“9n Stfgssubsitate. & din filgy fypr °h "W ein said

corrpou?‘ﬁ!i’° ‘8 1 ’gcﬁ? X ?“\eé"hg'gls ﬁ'slat”c?ﬁ'ld?ﬁ; @ ?,:Q'ﬁé'\"k °8f"'°@ﬁts | nP,

| nSb, A of e Ao RASP. 3.
d

The suls B |m1 ein t eIatlce pararreters of sai
buf f er yer are simlar to those of sald thin filmlayer of sem conductor.

4. Bherulpiat &t fofth id Skl WReréih 8didedmpbRS Siitohdiicdr 188bibAsd vy @b grdup Made Of
pl at i NgYRbistiAg oPGaAENAP, IEBSLASR] CdTRESiCS GaF, RgCdTe,AGuAIAR IR, IRAISS did nGagsP} wher ei n
sai d superconductor is-high-Tc copper- containing superconductors. 6. The

Subst r arecsuBgiiatefser forth ih Riai Ruvher&n e dattize Parsmeters SUEE tntia dyert 20s simiar @ thasapound
oxi de ofepid ggefimdayetyy serieon8@tor.  general formula: [err] in which a is at
| east one el enent selected fromlla group and [err] is at |east one el enent
sel dct T subgiie38t forth in plaimal Wemirpsaiddufiprdaygiis medmef@lainvm o of [err] with
r&spect to (a +[err]) and has a range of 0.1 [err] x [err] 0.9, and y and z
ar e 5r eigetubtipte ot i dn ARk PRRsOhFiAim 1r'€s4pt¥'?ﬂ‘e"t gpiq pumpicpduciel it Rioh-Ze CORREY der ed t o
be equ%ﬁ"tat"lf'gf”%?ﬁd"qé’&teﬁ satlsfles 0.4 [err] ¥ [err] 3.0 and 1 [err] z [err]
bstr sai.d IDer co) is a
conﬁoﬂe'aferi a8 PSS oy Conchele BRSO TRRRT BT b
whi ch stan('irs for Ba or Sr. 45 8. The substrate set forth in cIa|m5
vvherel é\xséj, @uperconductor have a crystal structure of perovskite or
oxygen de i cl ent perovskite. 9. The substrate set forth in claim5 wherein
sai d symich QNS LIAsLR1 one SletheRIOSIREIA florR Wi dRUP 8RN £ R aINIe& ofdeldnitht selected from
35 Ma group, "x" is an atomic ratio of gwith respect to (« + 8) and has a range of 0.1 £ x $ 0.9, and y and
z are respective atomic ratios with respect to (x1-x8,) which is considered to be equal to 1 and each
satisfies 0.4 Sys30and 1525 5.

ye b %\ %pos

7. The substrate set forth in claim 6 wherein said superconductor is a compound oxide represented by the
40 general formula:

{La 1-x = x)}2 Cu Os
in which a stands for Ba or Sr.

8. The substrate set forth in claim 5 wherein said superconductor have a crystal structure of perovskite or
oxygen deficient perovskite.

9. The substrate set forth in claim § wherein said superconductor is a compound oxide represented by the
50 general formula:

Llny Baz Cus Os-;

in which "Ln" stands for at least one lanthanide element selected from a group comprising La, Nd, Sm,
55 Eu, Gd, Dy, Ho, Y, Er, Yb, Tm and Lu and 5 is a number satisfying arange of 0 £ 6 < 1.

10. The substrate set forth in claim 9 wherein "Ln" is Y, Er, Ho or Dy.
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50 general formula: [err] in which "Ln" stands | east one

| ant hani de el enent sel ected froma group conpri sr ” l lruy'la Eu,

Gd, Dy, Ho, Y, Er, Yb, Tmand I[GP@aB 3BT is a n o _range
s Y,

of 0 [err] < 1 10 The substrate set forth in cIa|m9 wherern

C M *
11 Thé1 'Esgtef{""? ctaﬁ" P ihep! §° W ancege cﬁntﬂ"(f:"g’r'reﬁ(?ﬁr? 34 %]?amcont ain
further a}t'!Eth sé[?m 8‘ﬁ8’°§?8‘?‘%’ f'ngsg%ztéfwg' ﬂu}g group conprising Al, Fe, Co,
Zn 12. Aﬁie m)%tr;lte Set %h g%&&ﬁ @é@suﬁ&&nﬁ&&c}r t} é é&m?!nﬁh g;h& rwgsreﬁtbcpbystﬁé d
su‘pﬂarcon ér QArorintiad rrpoun oxl de represented by the 5 general
formula: {err ] In V\/n ch e stands for Bi or TI [err] stands for Sr when

[err] is @Qian@a loagls, for Ba when e is T, "nt and 10 "n" are nunbers
each satrs yi ng q?err] 10 and 4 [err] 8 respectrvely, p= (6+mtn), "qg" Is a
nunber sah iwbikly BNihnds oABIGR TOR stinds G SF when amOBi“and starkis dor Baviben © $alli wi"andilg a
range of ™2 afechiunibers daett edtistyin® 8 s18.s Thandsdils It $ Atrespeaivelf, gr=t (§+mr )l Q" e 4

wher ei n smivercsaiistidngsuriae 0t © qi<st, arlde" ioh nember segsfdnge spagecd? 20T r WY@ Srerr] 15
Pat ent ansprUche 1. Hal bl eitersubstrat mt ei nem Oxi dsubstrat, einer

DOnnf i &5 Biei sybstrataupst fofth inelain | 1ghepsinasaid; igp suksiiste i madecy ag‘é'g'arﬂyéﬁ' ?a% | che
des Oxi ds®H€e.rAkiCs. QY ddBRe " 792 und di ese bedeckt, und ei ner

Df nrifi | nschi cht ei nes M schhal bl eiters (Conpound- Hal bl ei ters), der auf der
gesant e’ﬁ‘eﬁﬂé?ﬂ’t‘%e der DI nnfilmschicht des Oxidsupral eiters vorgesehen i st

und dtg mbe%rm 4 Z a5 Q6 SR GsubrbiRf, b B fr Cht
des M 4 ﬁ fa“‘i %%Vm j&ﬁ ik Xa %A afsﬁﬁgrcﬁmﬁmﬁmaﬁhen
a Ielt f

. a

I St. 52 ilafb Fhes I!—i&\@ éresunditsschleit dur ch
Gé’%z? Fdes p & ?s vérgb a\en und dr stle Coedbekl, wdﬂ&céﬂ-ﬁ Pufterddhitnt , zwisahen Ador

I nAl As an&m’nﬂr@@cﬁ&ﬁ 36 MisbihabiiterBnt RBDuAITERMENN bids Sublaleitsts volyebehbli 8L nach

Anspruch 1, wobei die Gtterparaneter der Pufferschicht denen der

DONNT i laTBSibsd thadhSanspiadno], @it & SerRiisdhhaitieitsi M. dedBurchiGasSLIIDBS InStt. Zn3es IGdPmspr uch
1, hei descdear, RytdTercalmns cduinAsUshiAzlaad InGaAs@gliideter Giuppesusge®antStbst rat nach
ei nem der Anspruche 1 bis 4, bei demn der Supraleiter ein

" Hoch- T@- Soybsiedt eachenspmich 1Kmbree¢g§itrap4rame;tﬁr derFyffergchicht degeny def DW&‘&'ﬁ‘smweﬁch 5,
bei dem deabldefsdhnlieh siet ein M schoxid der all gerrer nen Fornel ist:
(ai-x8)CuyQz worin a mindestens ein Elenment aus der Gruppe I|la ist und,

_ i nad8s tde nBubsiyay ngch ApgRRych é"@l %’rdl@lﬁfﬁfﬁ@m&bﬁus Platrr] trqrggstplglrst X e| n Atomverhal t nis
, B f d B
entspr Ehgfbﬁz ach it Sorcdspig e BE b O eEaeleh daey e Suale s,

srnd was ermIAgIerchlrst unddrejev\erls04Sy$30bzw 15
3% %”t§ t‘?a‘f h%ﬁ Andprucr 0% [:ée?J de'?%&JParé"tQﬁeW MG&oﬁd dé?%h eﬁr@rﬂ&rﬁ%me’ﬁépr aleiter ein
sC ger‘?er neh %

oxrd ormel 1st: - worin a Ba oder
Sr bedeut . n?Q, 0,8- Substrat nach Anspruch 5 bel derm der Supral eiter eine
Kristails I‘Cﬁ( f“von Perovskit oder Perovskit nit Sauerstoffmangel besitzt.

9. Subst r gdrinRAskdAMRAPEIN ERBmMENt alitder GREPIRT istTHd B adirtiestens ol Elontdnaui dari Glupbe r

aN/g@rrEI NMA istGf & [AtonSérhditnis von 8 in Bezug auf (« + g) ist und einem Bersich von 0,1 S x < 0,9
entspricht und y und z jeweilige Atomverhéltnisse im Bezug auf (ax1-xfx) sind, was annahmegemiB
gleich 1 ist und die jeweils 04 sy $30bzw. 15255 entsprechen .

7. Substrat nach-Anspruch 8, bei dem der Supraleiter ein Mlschoxrd der allgemeinen Formel ist:

45
(Lay-xe)2CuOs::

worin « Ba oder Sr bedeutet.

so 8. Substrat nach Anspruch 5, bei dem der Supraleiter eine Kristallstruktur von Perovskit oder Perovskit mit
Sauerstoffmangel besitzt.

9. Substrat nach Anspruch 5, bei dem der Supraleiter ein Mischoxid der aligemeinen Formel ist:
55 " LmyBazCu3O7 - ¢

worin Ln mindestens ein Lanthaniden-Element bedeutet, das aus der durch La, Nd, Sm, Eu, Gd, Dy,
Ho, Y, Er, Yb, Tm und Lu gebildeten Gruppe ausgewdhlt ist, und § eine Zahl ist, die dem Bereich 0 < &
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55~ Lnl Ba2Cu307 - 8 worin Ln mindestens ein_Lanthani den- El ement
bedeutet, das aus der durch La, Nd, Sm Eu, &, Dy, Ho, Y, Er, Yb, Tmund

Lu gebil deten G uppe ausgewahiEP G 323,34aBd a ei ne im m ]1 Ber ei ch O
S 3 EP 0 323 342 Bi LULLEE MVE 1] II” |I “mﬂ“
M Ss 1 entsgrl cht. 10. Substrat nach Anspruch 9% Joritn M n¥, *Er, Ho o er

Dy ist. Signsprichy  Supstrat nach Anspruch 9, worin das M schoxid zusatzl i ch
m-ndest ens ei n El enent au Fe, Co, NI, Zn, Ag und Ti

geb)ll?etsé?f AR OSRND g e "fy E'SH?)%‘S]QF BY Shach Anspr uch 5, worin der

S af elcte 0% drflaL s ARETEL e brs! .ﬂiéasdéa,?o

1] usa Ich m ns e (=] us der {
q q)| égﬁi?)tﬁ‘a%y\éﬂg E‘l;;m ég;ﬁd ageémﬁ e?ﬁ’ ,F ‘te P ,3{9% ute wenn ‘&é
bedeut et ’ edeut®et,  wenn st, mund n Zahl en sl nd, die 6 Smb5
10 bzyy sfpewathach &s%@%&ﬁ%ﬂsup&leﬂeﬁe@méﬁow der QIg%&iﬁ'enZ-@Mel ikst, die dem
Bereich von 0 < q < 1 entspricht und r eine Zahl ist, die dem Bereich von
-240 T Rud-JoGAtepd, cht. 15 13. Substrat nach Anspruch 1, wobei das
OXxi dsubstrat aus el nem Ei nkristall von MO, SrTi @B, Al 203, Li Nb(G3, Li Ta®3
oder Zr @@rirhemyedi g1 bddeitatf ¢ SRescntel, @arinl @ Rsbetieutdbuing tBa dedep@irivew0® dLISt eUr
conpr enand n Zehlenudirek dlate imok Yaibzw. drfen Aidreotsprecham lpe= dér meh) i elnb &ail'lsy dlede
supr acordam Seweigh valdsbg &d esigpricbt und e elnedarhisk die dere Berpish wnrd At *@eatsericllubst r at
oxyde, et une mince couche en pellicule de conpos6 sem -conducteur d6p056e
sur -3 Subsiah/mashAnsaBigh . wabel Gas Quidsufsiral aii snemntripieistal ¥ RO, T8 A2y e
d' oxyde L%B?-éﬂé%l‘if’@f%’@? herggs¥eltdduche t anpon etant interposee entre ladite
mn couche en pellicul e de conpose sem -conducteur et ladite m nce
couchﬁe"gﬂd'f)aépf'fcul e de supraconduc- teur. 2. Substrat selon la

r evengi catlgn,, o fo% eralin o BQIPESG oS Auhe B8 phibjocila) dans
e ar UGy fm Ll gfﬁ‘gggsu eou¢raﬁ>touﬁn§§m im%am’ iyt i & oo,

e de! dBhbdad seit-cohdleRiSRBposs SERUSahtAbuts Blshch 8o l2BARRES at ion 1
dans | e(}b\ﬁhe helRas a3Bldb %@pr&@ndu@tﬁ@a&hed;@uoh&ﬁh{b& &8HY bk SRNGARS) 1a8i8 Yhince
segp| ablcahaiord silisulélBe battpobseri-BshaudidaLi haiite Minpetdutialeh @elitlesse Slravaadiet eur . 4.
Subst ratieugel on | a revendication 1 dans | equel |adite couche tanpon est
faite de platine. 35 5. Substrat sel on une quel conque des revendications 1
a 4 dansubsetiselon lagelietdictipr tidaps thaedl @dit cawbsélramieepdugtouradirbpieiidanlo gtogprant  du
cui vre Icorslitud ger Getwe nP, [a9b, ToSe, 6dTeSHiBsEaPatiglrids.(irAlAe, Galehs i s oot INGI9ASS- dans
| equel |edit supraconducteur est un conpose d'oxyde repesente 40 . par la
f or muB-e SySiratrsalor la revendigation A5 leayelres naFfiEas| d researsde Iadite gpHcRe taROL$Bhent
choi si &'ﬂ@abfeé ag’P‘B&PﬁéadF? Q"‘é‘f Cqgchesn Palicuipie sEMIERPIEI e nt ch0| si 45 dans
|l e gr pupe [lia, "x" ) et a un

i n}? er balSphsrg el 'fS‘?Q’g'@""@m" 1e‘{a"§'g '3&5 'C’Hté'gp‘fnﬁﬁgﬁat p'ﬁi’"c?m ques respectifs
LB s s R e

dans le I't supraconducteur est un conpos6 d' oxyde represent6 so
par | & fs%s'%{lsglorg @Q@Bﬁdn&tnon@-@a%@i&q&g BMraconducteur est un composé d'oxyds repésents

40 par la formule générale :

(1-xBx)CuyO;

dans laquelle a est au moins un élément choisi dans le groupe lla et 8 est au moins un élément choisi

45 dans le groupe llla, "x" est le rapport atomique de 8 &' (a + 8) et a un intervalle de 0,15x30,9 ,ety et z
sont les rapports atomiques respectifs relativement 2 ( « 1-,8,) qui est considéré. comme étant égal & 1
» Chacun satisfaisant & 0,4sy<3,0 et 15255 .

7. Substrat selon la revendication 6 dans lequel ledit supraconducteur est un composé d'oxyde représenté
50 par la formule générale :

(Lay—xax)2 CuQs
dans laquelle a représente Ba ou Sr.
55

8. Substrat selon la revendication 5 dans lequel ledit supraconducteur a une structure cristalline de
pérovskite ou de pérovskite déficient en oxygéne.

12
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dans laquelle a repr6sente Ba ou Sr. 55 8. Substra n |a revendication
5 dans | equel ledit supraconducteur a une structur%’!ﬂmm !Hmmw
p6rovskite ou de perovskite d6fEre2d 342BDXygene 2 B1l

C LU JjIJMI1 S 9. Substrat selon |a revendication 5 dans | equel | edit
supraconduct eur est un conpos6 oxyde représent6 par |a fornule g6nérale:
Lnl Ba®- CRupsigy selelp sovprglipalion|Sedang Induel ledil sgRraspnduciolr 9sbPmeempRsécpidpgprésents

| ant hani de eyl 98Fde: | e groupe conprenant La. Nd, Sm Eu, Gd, Dy, Ho, Y,
Er,:Yb, Tmet Lu et 3 est un nonbre satisfaisant a |'int erval | e 0S6<1 10.
S>b‘strat 'é‘é?%ﬁuﬁod revendi cati on 9 dans quuel "Ln" repr~sente Y, Er, Ho ou

Dy. 10 11, ansS que lo aIt.n“sree;! senttla gu mg'xs Qndélg n& %ptb% i %nésu qg l OLP%dAOF" '%QJ};P 9386
2

oxyde con $

oyt conf TR i e g i D o gl e A1
revendhﬁaédbeﬁhtéeuaﬁmfevér@ﬁbtﬁh9h§9l|aque$mﬁa@wgaﬁm@rno%toyun conpose d' oxyde
reprgsent6 75 par la fornmule generale- e4 (I - qg.Caq)nCUnQp+ v dans

| aquel e, subsefersbisre kil evdRiicdlibh 3 ldansCleduePlelis EitipdséSbxyd® kartjoi® o duly bl Feiné @n Bi et
Ir epr esent @érimt tholsbdnele gladfs compepenesiciel Go, @i 1Zepigetemt e TI, "ni' et "n" sont
des nonbres satisfaisants chacun a 6;Snl 10 et 4SnS8 respectivenent,

p=( 6+mAR) Subsigdt selatla temendigation & danafaqud lerlit suptacendictun est py ednipeséeyyde représenté " est
un renbr epa & fproflgiodatrale:a | ' intervalle -2SrS + 2. 13. Substrat selon |a
revendi cation 1 dans |oquel ledit substrat oxyde est fait d' un seul cristal
de MyO, 2% *1-3CaqgfwPE8, A1203, Li NbOB, Li TaO3 ou ZrO2 30 35 40 45 50 55 13

dans laquelle © représente Bi ou Tl, $ représente Sr lorsque © représente Bi et représente Ba lorsque

'i\J'zo représente © représente Tl, "m" et "n" sont des nombres satisfaisants chacun & 6sms10 et 4<ns8
respectivement, p=(6+m+n), "q" est un nombre satisfaisant a I'mtervane 0<g<1 , et "r" est un
nombre satisfaisant & I'intervalle -2srs+2 .

13. Substrat selon la revendication 1 dans lequel ledit substrat oxyde est fait d'un seul cristal de MgO,
25 : SI’TIOs Alzoa, LINbOs LIT303 ou ZI‘Oz
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