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Abstract

High J. YBa,Cu;0; superconducting films have been fabricated LaAlO;(100) substrate by MOD method using
dichloroacetic acid(DCA) as chelating solvent for preparing precursor solution. Heating rate was varied in order to optimize
the calcination heat treatment condition in DCA-MOD method. Coated films were calcined at lower temperature up to 500C
in flowing humid oxygen atmosphere. The heating rate was calcined from 13.3C/min to 0.28 C/min. Conversion heat
treatment was performed 800°C for 2 h in flowing Ar gas containing 1000 ppm oxygen with a humidity of 9.45%. Surface
and cross sectional SEM microstructures showed that particle sizes were increased with heating rate at a calcination step. The
amount of pores was increased with heating rate in the calcined films. Dense microstructure and sharp texture were
developed in an YBCO films after conversion heat treatment. A high critical current density (J¢) of 1.26 MA/em? (@77 K
and self-field) was obtained for the YBCO film which was prepared with a heating rate of 0.28 C/min.
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I. Introduction aAlF2E 7hAok o o] EuiFAEE =
2J=3e ARs7] Y34 RABITS [1] E=
Coated conductor(CC) AXFAHORE XA TH IBAD [2] W& o]&3ld BAE AR 1

g Az Yaide 2AEZO] 4T oF 9lo] YBCO(YBa,Cu;0r,) ZHEZE epitaxial
EFEE 7EAoF stol, fEolvt 71E°l e &A A7

2A=SE A2 A WHol= pulsed
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deposition(MOD) [6,7] 0] B2 AFAE 9
st} AEa k. 53 TFA-MOD 332
trifluoroacetic acid(TFA)E 7|82 A}&351=
oz m7be] ARG ASA Bn &
&0 FOHAME 1| MAem® 0|49 ¥& 94
ABUEE 7hxE YBCO uhete] Az7t 7bs
stof CC Ag3tel A8 71540l A

2 o] st HrhEa ok [1-4].

TFAMOD 332 ofa AL 2z}l
AF7E APE o] 100 m ZoloA 300 A/eml
AAAFE Hol L2712 74arE gl o1} 8]
ELSTES o3 X 2719 AT 4
27z 4 Y 229 ATL FE3] At
of BEASFES O FVISFERZ YA}
71 a4 A= Ut 2 F 3% RER
£ YBCO9] FAAES Y, Ba, Cu 594 Ba
2 AT o E YaE B4 ofd AP ER
RS} Bhe A9t [9] BE foleg
acetylacetonate [10], trimethylacetate [11]9} T2
E459E0] ofd $7188ES Ag3t Awt
= FEEHT Uk olQol= TFAE AME-3HA
%1 9E f718e Hsbste YBCO wete
Azstz] Y3 A AMAReZ A3t Gs
APHIL Qlovt of AJste] 2R EXHS
Holz 71&e HA4=A gkt

DCA-MOD #4< TFA #7] &A= o
418}] dichloroacetic acid(DCA)E AMg-sA A
TE&AE JMgste dAA I YA o)
HigAS Hols AT digte] Az FH 4
QS-S B [12, 13], EZ DCA-MOD ZF
of &uje] £J/E HFF o] 2-methoxyethanolE
Agste 2AE EXL FA A7=y AZ
sttt [14]. o}Z]& DCA-MOD FAHL
o EHE J&Z olA7A] we dALUt o2
AR A= skt

2 d3t= DCA-MOD 3A& A3t 37
AT A9 SR A ¥ruke] EXo) JFS
FE ¥ F tadAYY $245=E W
AlA Az 2A= g o2z 9 24
= B4 vX = Fo #ste A¥e Az

oltt,

I1. Experimentals

acetates S YF =2 AF823te] DCA-MODE-
A7gAe Azsidon, 34 oLo 3
Y Ed]7} Y:Ba:Cu=1:2:30] HZE 3 %ct I
FH acetate YEE FH4o AT & DCA
€ Y1 /1G9 HEA acetate YE7 $H3 &
=S sttt &7t 4REH £ rotary
evaporator2 Al&3lo] kA7 B DCA, acetic
acid 4 284S AA o7 U8 BY Az
shgich Zebale] o] & Aol FA4E wirt
Azt Az AL 2-methoxyethanol
SH2 Mt F F& ol VEoR 2
M %% DCAMOD AF4oe Azs o] uf
upr| 2ol AMEsHoT

AZE LN dip coaterE AFL31Y LaAlO,
(100) %24 7]13HZ 4 mm, Z°] 12 mm)L 25
mm/min =2 13 FZ¥3sto] DCA ZA3LA vt
e Azl ZHE DCA W7H o) o
Ay 21L& 2" 13 2o

DCA A-+A =o) stagAe 242 oA
Aol A ARG 2dE Fadte] HAYsIALD
[14], H&H A &= TFA-MOD FA oA LyHA
o2 At AT fARA AU
WA e £37h 2gE Ak B
71 A, 7F~o] f-32 500 scem, 27|42
712%% fASEA AYHAT o] u shae
g Al 500C7A 8] 52452 13.3C/min(0.5h)
~0.28 C/min(24h)©. 2 W Asto} 1 AAE T2+
stk SATHIE 1(2). 500CeA Fxegt
AMEE 100C7H] =@e ohg oA HstgH

£ Al3siich HEE A= 44 1000 ppm
< EFSHE of2E JtAof 945%9 4257]7}
ZFE 29171914 800T HHeflA 1000 sccm
o 7tAE ZYHA AYIAHIH 1Db)).

Cu-K, & o83 620 X-A & HAL 53
AzE ure] 4 24T 2HAS BN,
Field Emission scanning electron microscope(FE-
SEM)E ol§stel wube] o4 p2E BIeR
T} DC4probe Yo 2 Azxd gtate] AF-A

A7A gA4E Az U9 Y, Ba, Cu-
V-
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Fig. 1. Heat treatment schedules for (a) calcinations and (b)
conversion heat treatment.
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II1. Results and discussion
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Fig. 2. XRD patterns of the films after calcinations with
various heating rates. (@ unknown )
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Fig. 3. SEM images of YBCO films after calcination with
various heating rates.
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Fig. 4. Cross sectional SEM images of YBCO films

prepared with various heating rates of calcination.
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Fig. 5. XRD patterns of YBCO films prepared by
DCA-MOD. (@ unknown )
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Fig. 6. Surface SEM images of the YBCO films prepared
with various heating rates of calcination.
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Fig. 7. Cross sectional SEM images of YBCO films
which were prepared with various heating rates of

calcination.
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Fig. 8. Effect of calcination time on critical current and
critical current density of YBCO films using DCA-MOD.

IV. Conclusions
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