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Preparation of T1-1223 film with Ultrasonic spray pyrolysis method

Sang Cheol Hyeon

The major of materials science and engineering, The Graduate School,

Pukyong National University

Abstract

In this study, it was attempted to make very cheap TI-1223 high
temperature superconducting film by using an ultrasonic spray
pyrolysis deposition method, which is one of~.cheap chemical
solution-based deposition methods. After studying the change in
chemical composition, homogeneity, 'surface roughness and phases
with processing parameters such as spray pattern, length of spray
guide quartz tube, solution feeding speed, O carrier gas flow rate
and substrate temperature for @ the deposition uniform and
homogeneous film with a desired chemical composition and a low
surface roughness, a BaCasCu3Ox precursor film could be deposited
by using the following condition: Ba(NO3)2, Ca(NO3)s and Cu(NOs)2 in
a ratio of 1:1.0486:0.2870 .were dissolvedin water. Then the solution
droplets were sprayed upward to LaAlOs; substrate 1x*1 cm® in size at
800C with aid of ultrasonic nebulizer and O: carrier gas. The
deposition was conducted for 15 min using a solution feeding speed
of 60cc/hr and a O2 flow rate of 11/min. Then the precursor films
were heat-treated at 8007900C for 10 min ~ 10 hr. in a TI wvapor

atmosphere.
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S
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=l D

nY

(c)

ol

2¢

a9 5. Vortex state of type superconductor.

(a) Structure of vortex line. (b) Distribution of magnetic field. (c) Distribution of super electron.
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G, =F,(BH +§ —44?{7 DA e (14)

Typell 2] At o ElolA] vortex lineE2] Jaz-471% mgsoF gl
I8 6.2 vortex Aol A7) Ll A2 o8 vortexdEHE KT}

B2 FFGEAA A Gl EAcs 2HrAtole] AR7E LY wl Gibbs AHrol
YA = v 2
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/ b
{b)

19 6. Various vortex state of typell
superconductors
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B
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vortex line®] o|UX& ALt 4= ok ¥k vortex lineo] A5 W ZA]o|
A, ok oy Aol digh FrFAQl aefrt F e skt
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219 7. Surface barrier energy for external magnetic field
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precursor film® AzwAL F WA, TIS H7bg
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35mm7}A] % 9
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o 4 )
Glass syringe® solution flows 2 & 4 glow, w/hr @9 o] H] A

24L& 75 sith
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Al 14 spray pyrolysis WS o] &35k precursor film A ZA 321}
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=EY el wet 2§25~27.3 o] carrier gas7t W EHE JET
A RoF digEoe] o wel Fr]e] WEi7F depAa 1zl A
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