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WHAT IS CLAIMED IS: 
.- . 

1. An improved multilayer composite artic e 
comprising 1) a substrate, 2) a first supercond ctive 
layer, 3) at least one intermediate layer com ising an 

5 insulating layer or a normal conductive laye_ ,_and 4) a 
second superconductive layer, wherein all o 
at least partially overlap, the improveme 
said first superconducting layer, said 
layer, and said second superconducting 

s.aid layers 
comprising 

10 independently consists essentially of least one 
thallium-containing oxide, and when. aid insulating 
layer is in contact with both said irst and secpnd 
superconducting layers, said insu ating layer consists 
essentially of a thallium-contai ing oxide. 

15 2. The article of Claim wherein the 
intermediate layer comprises t least one insulating 
layer and at least one cond tive layer. 

3. The article .of C aim l wherein the 
superconducting layer~ ea h independently are selected 

-· 20 from the group consisti of 
I. Tl (Ba1-xM1x> 2 (Ca1- wherein M1 is 

Sr, Ca, Y, La, E , Nd, Sm, Eu, Gd, Ce, Tl, Pb, Dy, 
Ho, Er, 

25 Sm, Eu, Gd, Ce, Tl, Pb, Dy, 
Ho, Er, Tm 
y is 
n is , or 4; and 

z is 
30 II. Tl2(B 1-xM1x>2<ca1-yM2y>n-1Cun02n+4-z wherein 

Ml Sm, Eu, Gd, Ce, Tl, 
Pb Dy, Bo, Er, Tm, or Yb; 

is 0 to 0.2; 
Sm, Eu, Gd, Ce, Tl, Pb, Dy, 

35 Bo, Er, Tm, or Yb; 
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y is 0 to 0.4; 

n is 2, 3, or 4; and 
z is O to 0.5; and 

25 

III. (Tl1-vPbv) (Sr1-xMlx)2(Ca1-yM2y>n-1Cun02n+3-z w 

5 is 0.2 to 0.8; 

10 

Ml is Ba, Ca, Y, La, Pr, Nd, 
Pb, Dy, Ho, Er, Tm, or Yb; 
x is O to 0.3; 

M2 is Y, La, Pr, Nd, Sm, Eu, 
Ho, Er, Tm, or Yb; 

y is 0 to 0.6;. 

n is 2 or 3; and 
z is 0 to 0.5. 

4 . The article 

ce, Tl, 

Pb, Dy, 

15 intermediate layer is selected consisting 

20 

25 

30 

35 

of 

IV. Tl(Ba1-xMlx)2Cu05-z wher in Ml • Sr, Ca, Y, La, Pr, 

Nd, Sm, Eu, Gd, Ce, 
0 <- x <• 0.2; 0 <• 

Ho, Er, Tm, or Yb; 

V. (Tl1-wPbv) (Sr1-xMlx) CuOs-z wherein 0.2 <• w <- 0.8; 
Ml - Ba, Ca, Y, L,, Pr, Nd, Sm, Eu, Gd, Ce, Tl, Pb, 

VI. 

Dy, Ho, Er, r Yb; 0 <• x <• 0.2; 0 <• z <• 
0.5; and 

w <- 0.8; 
-xM1x>2<Ca1-yM2y)Cu2°'7-z wherein 0.2 <• 
• Ba, ca, Y, La, Pr, Nd, Sm, Eu, Gd, 

Dy, Bo, Er, Tm, or Yb; O <• x <• 0.2; 
M2 • , Pr, Nd, Sm, Bu, Gd, Ce, Tl, Pb, Dy, 

Bo, Er, Tm, or Yb; 0.6 <-y <• 1; 0 <• z <• 0.5; 

o.ssr2CuOs-z wherein O <• z <• 0.2; 
(Tl -.,Pbw)Sr2CuOs-s wherein 0 <• w <• 0.5; 0 <• z <• 

o.sPbo.sSr2CuOs-z wherein 0.25<• z <• 0.5; 
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Tlo.sPbo.sSr2<Ca1-yYy)Cu201 wherein 0.6<• y<• 
LaAl03; NdGa03; and Ce02. 

5. The article of Claim 4 wherein the 

layer is in contact with only one supercondu ting layer 
5 and is selected from the group consisti.ng a -LaAl03, 

NdGa03, or Ce02. 

6. The article of Claim 1 wherei the substrate 
is selected from the group consisting LaAl03, NdGa03, 

sapphire with ~~Ce02 buffer layer, Mg , or yttrium-
-";~ : -. : ~-~- ~. 

10 stabilized zirconia. .. 

7. The article of Claim 1 w. ~reln the first 

.,,,. 
. . 

; 

\ 

superconducting layer is (Tl,Pb) 2Cao.aYo.2Cu2cn, the ( 

15 

20 

intermediate layer is (Tl,Pb)Sr u205, the second 

superconducting layer is 
the substrate is NdGa03. 

8. The article of 
superconducting layer 

interm,ediate layer is 

superconducting layer 
the substrate is LaAl 

. . 

and 

im 1 wherein the.first 
l,Pb) Sr2Cao.aYo.2Cu2cn, the 

,Pb)Sr2Cu205, the second 

(Tl, Pb) Sr2Cao.aYo.2Cu207, and 

9. of Claim 1 in the form of a 

Josephson's juncti n. 
10. The ar lcle of Claim 1 in the form of a multi­

turn pick-up co l. 

25 11. An roved vapo_r phase process for preparing 

30 

the article f Claim 1 by vapor phase deposition of. 

ayers by 
providing a first source of relatively 

thallium-containing oxides, 
providing a second source of involatile 

depositing said involatile oxides from said 

se ond source onto a substrate while concurrently 

epositing a sufficient amount of thallium-containing 

35 oxides from said first source onto said substrate to 
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provide a crystalline thin film of predete 
stoichiometry, 

wherein when the deposited fi 
superconducting film, the improvement ompri~es heating 

S the superconducting film to a tempe ture greater than 
700°C but less than the decomposi on temperature of the 
film in the presence of 02 or N at a pressure of from 

about 1.33 X io+4 Pa to about 0.1 x 1o+s Pa. 
11. The process of C 

10 superconducting film is ated to a temperature of from 
about 700°c to about e o0c. 

12. The proces of Claim 10 wherein the 
superconducting fi m is heated to a temperature of from 
about 775°C to out eoo0c. 

15 13. The rocess of Claim 10 wherein the pressure 
of 02 or N20 is a minimum of about 6.67 X 104 Pa. 

14. he process of Claim 10 wherein the pressure 
of 02 o N20 is a minimum of about 2.67 X 104 Pa. 


