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55 H7=m=9, §=2n=7 ' 04<x<06
(H6=m=7, 4=n=56 0.2<x<0.4
(i) 9 =m = 10, 7=n=8 0.65<x<0.7

(3) "La" type superconductors:
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Substrate temperature : 550 to 800 °C

" Deposition rate : 10240 102 m/sec (0.1 to 10 A/sec)
s Power of microwave : 50 t0o SO0 W
' : 2 10 o 1.0x 1074
Pressure in a chamber : 1,3310% 1,33 102 pa (L0 x 107° t0 LOX -
Pressure in a zone where
. _2

55  aplasma is created : 1,33 to 666,45 Pa (1.0 x 10 to 5 Torr)

.Reaction gas flow rate : 0.1 to 50 cc/min
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Power of microwave_ L . . 100W
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7 ) -
" Film thickness 107 m (1,000 A)

The critical temperature (Tc) and the critical current density (Jc) determined on the resulting supercon—
45  ducting thin films are summarized ir_l Table 1.

replaci ng oxygen-gas which wasER94828ZBA reaction gas in the prior: art . =
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.The process set forth in any one .

p%"ret??}??péfawéel s between 5 and 80 % by

voluge. 5. The process set forth In any one of Claiml1l to 4 wherein the
pressure i Fronitle Bamipls/ Tt vds acitigneditimt sipérbonduding thingideiof foaipbiind@xidéEnevinyrhighests set
f ort h | nical temnperaturesi{ToLChrai high tritical chrrenhdansiiies.camie miajuosii t ion rate |Is within a
range of [ &ithduglnthe presentinvention is described in details with referring to oxide superconductors, the process
according to the present invention is apparently applicable to the other oxides.

A process for preparing an oxide thin film on a substrate (5) by a vacuum evaporation method with an

oxygen-containing gas excited by microwave discharge (7) being introduced in the neighbourhood of the
substrate, characterized in that said oxygen—contalning gas is a mixed gas of O, and N,. :

range of 1,33 x 104 to 1,33 x 10-2 Pa (1.0 x 10-%to 1.0. x 104 Torr).

is within a range of 50 to 500 W.

30
Claims
1.
35
2
(MBE).
40
3.
of 0.1 to 50 cc/min.
4.
p volume.
5.
6.
s0 10-° m/sec (0.1 to 10 Alsec).
7.
550 to 800 °C.
s5 8.
9.

The process set forth in Claim 1 wherein sald vacuum evaporation method is molecular beam epibaxy _
The process set forth in Claim 1 or 2 wherein the flow rate of said oxygen-containing gas is within a range
The process set forth in any one of Claim 1 to 3 wherein the proportion of N; is between 5 and 80 % by
The process set forth in any one of Claim 1 to 4 wherein the pressure in the vacuum chamber is wrthln a
The process set forth in any one of Claim 1 to § wherein the deposition rate is within a range of 10-1ito
The process set forth in any one of Claim 1. to 6 wherein the substrate temperature is within a range of
The process set forth in any one of Claim 1 to 7 wherein the power of the microwave for excitrng the gas

The process sst forth in any one of Claim 1 to 8 wherein the substrate is of a single crystal of oxide.
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- [err]rﬂsec (0.1 to 10 A/sec). 7. The process set forth in any .one
-d aimlto 6 wherein the substrate terrperature is within a range of 550
Jerr]. 55 8. The process set forth in any one of Claiml to 7 wherein
> power  of the microwave for excifRJ2MPlas is within a range of 50 to.
500 W 9. The process set forth in any one of daiml to 8 wherein the '
substrate is of a single crystal of oxiage 15 EP 0 412 007 Bl Table 1

Sarrpl e Reacti on- Gas Tc Jc (at
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(ATerr]) I . 1* | 99 1 :
72 8 Sagaplex 103 2 Reaction Gas' 92 - Te Jg (at 77K) 86

e v f e me oo | e
‘B2 x 106 9 ' - 0
2.8 x [? r1} 29 6* 15

o o 8D 2 74
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et hod withH an $5 ox3pen- cont ai ni 17§ gas [exci 88d by {m c2.8wal86di sichar ge
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in ¥Hat %aild oBfgen- Font disni ng gas is &5m xed gas78f [erfr] h8ax[18fr].
The process| set forth in aim1 wherein said vacuum evdporation nethod is
mol ecul ar beam epi t axy (MBE). 40 3. The process set forth in daim1l or 2
wherein the flownaep of sldfand@?gen-cmparaﬂm gas is within a range of
0.1 to c/mn 4. The process set forth In any one of daiml to 3

wher ei n the : lé)ftw%ﬁfﬁmm d@rﬂgg fi? coﬁ‘lﬁound oxldegﬁévfﬁgﬁ' héﬂ'
Fhe - procesqeaptg,;, ,,9 (Té)'&n@ﬁl%&-l{lﬁld] eﬂ;,,{gsjca,;& rern the pressare in
the vacuum chg htﬂe%ré%ﬁt ditich i deBiBed®H deflié with réfering kD BXIdRIs@SeRBAAUBSS, therdobssi N
any one of aGdoRiigitd thb PrefantiRhtdh i shftfenthPapfdable RMthd dePariides Vi t hi N a range of
“ferr]tosgh0 [err]. 7. The process set forth in any one of Clalm1 to 6
Wherein the substrate tenperature is within a range of 550 to [err]. 55

B '-]’he proceamsset forth in any one of daim1l to 7 wherein the power of
..I-he mcrowave faof exciting the gas is within a range.of 50 to 500 W

. 1. A process for preparing an oxide thin film on a substrate (5) by a vacuum evaporation method with an
3 oxygen-containing gas excited by microwave discharge (7) being introduced in the neighbourhood of the
o substrate, characterized In that sald oxygen-eontaming gas Is a mixed gas of O, and N,. -

2. The process set forth.in CIaim 1 whereln said vacuum evaporation method is moleoular beam epltaxy '
{MBE).

3. The process set forth in Claim 1 or 2 wherein the flow rate of said oxygen-oontaining gas Is within a range
of 0.1 to 50 cc/min.

4. The process set forth in any one of Claim 1 to 3 wherein the proportion of N, is between § and 80 % by
volume.

5. The process set forth in any one of Claim 1 to 4 wherein the bressure in the vacuum chamber is withina
range of 1,33 x 10~ to 1,33 x 102 Pa (1.0 x 10-%to 1.0. x 10~ Ton).

6. The process set forth in any one of Claim 1 to 5 wherein the deposmon rate Is within a range of 10-1ito
50 40-% m/sec (0.1 to 10 A/sec).

7. The process set forth in any one of Claim 1 to 6 wherein the substrate temperature is within a range of
550 to 800 °C.

55 8. The process set forth in any one of Claim 1 to 7 wherein the power of the microwave for exciting the gas
is within a range of 50 to 500 W.

9. The process set forth in any one of Claim 1 to 8 wherein the substrate is of a single crystal of oxide.
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The process set forth i n any one of Caiml to 8 wherein the substrate '
f a single crystal of oxide. 51 1111111111111111111111111 EP 0 412
Bl 10. The process setforth in Claim9 wherein the substrate is a
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8. Verfahren nach einem der Anspriiche 1 bis 5, bel dem die Abschelderate im Bereich von 10-1 bis 10-?
mvsec (0,1 bis 10 Afsec) liegt.
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8. Verfahren nach einem der Anspriiche 1 bis 7, bei dem die Leistung der Mikrowelle zur Gasanregung im
Bereich von 50 bis 500 W liegt.

s5 9. Verfahren nach einem der Anspriiche 1 bis 8, bei dem das Substrat ein Oxid-Einkristall ist.
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4o 5 Procéds selonl'une quelconque des revendications 1 4 4, dans lequel la pression dans la chambre sous
vide est comprise dans la gamme de 1,33 x 10~ 4 1,33 x 10-2 Pa (1,6 x 10-% & 1,0 x 104 torr).

6. Procédé selon I'une quelconque des revendications 1 & 5, dans lequel la vitesse de dépdt est comprise
dans la gamme de 10-'1 & 10-°nv/s (0,1 &4 10 A/s).

Procédé selon I'une guelconque des revendications 1 4 6, dans lequel la température du substrat est
comprise dans la gamme de 550 é 800°C.

8. Procédé selon 'une quelconque des revendicatlons 1 a7, dans lequel la pulssance de la micro-onde pour
exclter le gaz est comprise dans la gamme de 50 & 500 W.
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9. Procédé selon 'une quelconque des revendications 1 & 8, dans lequel e substrat est un cristal unlque
d'oxyde.
10. Procédé selonlarevendication 9, danslequel le substrat est un cristal unique d'oxyde choisi parmile grou-
55 pe comprenant MgO, SrTiO,, LaGa0;, NdGaO,, LaAlO3 ou YSZ.

11. Procédé selon I'une quelconque des revendications 1 & 10, dans lequel la pellicule mince d'oxyde est une
pellicule mince supraconductrice d'oxyde compossé.
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