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Effect of nano size Y203 addition on the superconducting properties and
microstructure of YBCO thin film prepared by TFA-MOD method.
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Abstract: The effect of the addition of the nano
size Y203 powder on the microstructurte and
superconducting properties of YBCO thin film
deposited on LAO single crystalline substrate by
TFA-MOD method was studied. Nano size Y203
powder was added to the stoichiometric precursor
solution with a cation ratioof Y : Ba : Cu =1 :2:
3 prepared using TFA as chelating agent. Precursor
solutions with and without Y203 addition were
coated on LaAlO3(100) single crystalline substrates
by dip coating method. Calcination and conversion
heat treatments were performed in controlled
atmosphere containing moisture Current carrying
capacity(Jc) of YBCO film was enhanced about 50
% by Y203 doping and it is thought to be due to
the better connectivity of YBCO grains and/or the
flux pinning by the Y203 particles embedded in
YBCO grains.

Key Words: superconductor. coated conductor,
YBCO, flux pinning.

1.8 £
# < TFA-MOD ¥74°| €3 REBCO A% &=
9 Az71e A7 SEIA AP Yvh 557
Bl REBCO AL #a+g coating 8t A Z3te
coated conductore= powder in tube W] 9j3
Ag/BSCCO EgAAld Hlstd =& 271740 AA
A= Aidoz AdAAFUZS #ZA7 Ho

o, ZAg&os mrte] & thald Atidoew 714
o] A" &t Ni, Stainless Steel ¢ #&£& AHgE 4
A7l Wi 2AT M7 9 g4t HAHI} Ao
2 Hrie 3 9tk coated conductors LAY 7 o
A ALEE7] flElM e B AN dAHFEE
o Zarzt He Zol fsty ol fsiHE REBCO
ntatol 217144l § IH(magnetic flux pinning effect)”}
Eole Zeo] Basltt

* SR BRI, duAgEd, AT

“* R 3 Q4 REAGTIEY, AN, uF

w0 3 REAGTIEY, AiATES ws

R E g dEAdTY, A ARdTREE
AnHELE 1 2006 2€ 69

AAbgbm ¢ 2006 3€ 28%Y

2 A=A 2 (coated
A= BA 44

100 m °l%

dst71 <l

AAAAE Y2 AHgare
conductor) & 4 &-3}5t7] 9 A
AFTc)7F 100 A/cm-width ©]43<]
o ZAAA el HFHe|th oA
LFHE nexAE A9 73
ue dAgAL LE(TTK)ANA 1
JAAFEE(J)E YERJ ol e
A=AA F FHI 713 &9
coated conductor(CC)E 57189 d
%23 YBCOA ZAZAEZ wi3S
gtk o] W FEEE YBCO 2MEFolA et oz
veb e dAllM e FE F(weak link) &
JAAF HAE TAs] fstd 2 dAZE gle
ol &gy F&71# o gE37 2HE YBCO 4
B2g dmerldad 4FA ) e Aol Fasith. w

FUE7 53 2A=AE Azl 9
e 2WE Fo] B olFugd A, FEO
W 71F0) gle HATFRE 7HAE Aol Fasith 1
MF27t £t ol&uWEgErt & YBCO 24 ®
& A #3771 98 Pulsed Laser Deposition (PLD),
Metal-Organic Chemical Vapor Deposition
(MOCVD), Metal Organic Deposition(MOD)S©] o]
AFE T JATH1).

FERA7ISHEMOD)2 F5F718%E AT7E8Y
3]

Il
.
ey

ol

Lo o
= =

12

v
O

N
Y
=4 l"_04 o>

=
=
=3

N
o,

2
4
.1}

1y o

oL X

2,

Abg-sled dAaubake 1% g calcination 3 W
GAYE B3le AN Bog FAsle W
2 2AFE AL g3, 959 80 Fow,
2 diukg 3 M Ee EAL IS

o it v g5 |o i glo

Acetate(TFA) ®71&8ulE Algste WHEo=
MA/cm2 ©]49 52 dA AFEEE Heole YBCO
vlekel A %7} 7}E3dke] coated conductor 4 -&3}el
AEE sisigol M & WHe shvolti2-4] F
< wl=el AMSC® d¥9 ISTEC FelAE 10
meter °|’ge F&E7IE] 100 A oS YARFE
Holg A7ARE 2xen Jo6-7]

oA 7X ¢ ATE F3td MOD il 93t A
Z¥ CC7F AA AMgo "o 7]EAH0 S S Kol
A HAeow nxg E9716M ALEHYE Y3
e A7l Ay” 2AdA & dAAFLUEE
A g Hel Basdit o]F $ste] YBCO 9o =4
S TE IER Y425 AFAY, 24E 2-EA
, B2 94AE XFee] 2] SHEFHE Y
= Wo] o A E At YTHB-12]
2 AFoAE TFA-MOD £Ax g Azsle

o2

¥o .
)



g glol & Az DA vx BE Y.0.8 A7t
FALS o, Az dete vz 2YT2E @
et UYwdge] Hrprt A 2AC viAe 9=
AEsSt, ol AzxdE 2AE vt JAARE S
Aoted Y27 V.0t 234% B0 vAlE E34E
g 7hetint.

EH
=]

2. &%

g

2 AT YBCOHTAZE oted AME3 A
NE Y, Ba, Cu 9 otAlHo]E9 YBCO A% 4F
= < H,0% 343 TFA &mld] ¥ A2
S35t A zetH o™ Fig. 18 o #FE& I

Aolth, YBCO &¢o] &3] &also] &

[+

=

o 2

L
-

Uy

U
3t Ab golo] PAEtRE 12A13F B 80T
HhAlZITk, 22l YBCO ol&3 AEH=RA e
TFA 9 H.0Z AA3s7] ¢3le] Rotary Evaporatorg
Ag-3le] BAg Theael gel o] B W 7tA A=z}
o, A A EEE] AAIEE dH FAHH gel:
g &z =olxn A AX3e F+3FE 3 3 wEedd
L HEH R dojxl H o] gel o HEE S &3
AlA coating & ATA A& Az o] W, &
o FEE F 3% dolE VEoR 2.4 M| HES
ZAH59T}. ol#d WHoz AZzE Lo YIrEe
2 10% Y2038 #Hrlsld £9& Axst9H).

AzH £AES Dip-coaterd ©] €359 LaAlO;
(100) @23 71#E 25 mm/mingl =2 AF-EYd
AN A L AA coating 3 -, HoodollA A2
¥t YBCO A= A4S A7) flsted A7
kg Fig. 29 Uebd A4 el whel 23 €A
Zstart. WA 3000 ce/min® AH4E 30 min®ES &
H AREAYE WE F 100CAHA dry 028 FA 3}
A 100CI ERE = wet Oz #9714 2.9 C/min
9l £ 2 200TAA 250C7HA1= 0.14 C/min, 250T
A4 300C7HA 0.5 C/min, 300CA 400CT7HA 5 C
/mino. 2 At (Fig. 2(a) #&). oldf, TFA
2N fr1Ee Ba £ FF WS 9t

%

Bl oft X, X kb op

= L

ULI Ob

—_

rY-acetate ] ﬁa-acetate\ Ej-acetate }
l I Dissolved in TFA + Hzcﬂ

Refluxing and Drying at 80°C(about 14hour )

[}
‘?wporation 1Mee times‘

e CHyOH
;

[Coating solution(2.3M)|——[ YBCO acetate
oo

[YBCO acetate + excess 10at% Y,04(Y 71 5)|

Fig. 1. Procedures for preparing precursor
solution by TFA-MOD method.
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Fig. 2. Heat treatments for thin film prepared by
TFA-MOD process.
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Fig. 3. XRD results for Y203 doped and undoped
YBCO film prepared by TFA-MOD method.
(a) Y203 added film, (b) Y203 non-added film.
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Fig. 4. SEM surface microstructure of Y203
doped YBCO thin film prepared on LAO by
MOD-TFA.

(a) YBCO. (b) Y203 doped YBCO.
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Fig. 5. Critical transport current of Y203 doped
YBCO thin film prepared on LAO by
MOD-TFA.
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