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Fabrication Technology of High Tc Superconducting Thick Films for Renewed
Electric Power Energy

Z M E
(Sang-Heon Lee)

Abstract - YBaCuO superconducting ceramic thick films were fabricated by chemical process. YBaCuQO films have
been successfully grown on SrTiOs substrates without a template layer. The films show poor or non superconductivity
although they have excellent crystalline properties. Ion channeling measurement made it clear that the strain in the films
due to strong chemical bonding between the substrate and epilayer remains, resulting in the poor superconductivity. The
X ray diffraction pattern of the YBaCuO thick films contained 90K phase. The self template method have resolved this
problem. We obtained high-Jc as—grown YBaCuO on SrTiOs (100).

Key Words : YBaCuO, Electric properties, Chemical process.

LM 2 At Fue) Aze] T WA A 51 Qe sehy 23

Mol 2 gites ¥4 93 ok S FAWE BA

TE SR e agud TRe gEa 2 s é—;]ulﬂ A &8 BT oy ‘:-P:
o HEAY SUED o, 2UE AL HUL A 352 qse slwe el guHez goa,

clectronics, computer technology 3% B2\ = N AR Hhoh 2ol AYBRANA 1 A8 g
$EU Iyd &4 £ 59 Bodd 2 Ao Ses eden ax 99 a0 A

A% AL ol do] 2 BARAY $8E y gagae g A4, UL 245 A2

R BE ok AwAR DA ST R D o e mamez A%83 9x 249 Addst Az T

=% = % 3o 2
24" Qe Reg 2Ax FHAA Az Ve Mol BARE g71Hoz Ay fate, FHEEI} w

v
@ A
Nl

iy ‘"“’

fr oy X odAe oo f ook &
flo nE & kb
2

7t 3 #8& 21 v 2d= F% e Ve
9 4T el F B ol AR HFse) 5| =X AE WA AV 2ol A} Folstn A=
AAE AL ox] AYW ofet odF o] WA Qo] 1 FAAWE o8P 2AE T ARIVEE A
ogsto] v ¢ T Moz Alm P} A& stuzt @oh ols A7ke BAY e AHAEE A
L2 2AE Fo AAe §471E AL A7)y, A7 ol Mg B duA AFE AY 2A=A F4 Ve A
Ay, Yz A 2 dYAF A 23 I & 7 224 21C Uk 3% 413 AFRlE ] AYS A B
s43E 7}1]J- eH, Fuad HekEokd MR, NMR A7 AMgsolor & A Jlgelzyt ¥ F Utk 53 FF
59 985 ¢ AYFE Rokllx HEFo] sH5d I71H 7] o] Fofe] gz o J|FFFH R £FE oz
E-S 7]“¥7]f§/‘1 g5 FAHolo, AAHo2 FFHY & dE=e A AY duA #H Y FF A A Ay
TALol Mg W A oA 2 AW FH sute AzeA % AYH7)7) 59 AFHE /A fEiHe F Z
4 7leold L3 7lgogtn dFdrh £ 7lgd A% 2AEA P4 7
Z27x AA AzE A3 43 FAYS st FAY 2 AdY 2 A7 AdE 2R @A4EA 7 A7 A
o] AAH HE Hu ok BHH FYPo2Ee ARd F 7 BA 5% Aoz HAY F YT AYVERA o] B
4 (e-beam evaporation), Sputtering® 2 PLD(Pulsed o AL B2 ZA7|E, 4 7154 Az @ 2 7)E Se
Laser Abrasion Deposition) 5ol &+ =i dcth z2y 2AEA BY Bold) A4 A - AMNHoz #T aFs =
floll ANY WPEL BT nWFY FA7F LY FA 7 7l & ol
RERLS FHAL JIAA SRS TAMA AMAET e 2 avdd Awsnn e 23 PAEE o
GIREC] SR A Al AT MAN RUASE g9 zaE 449 AT 528 AT fo SANY
t BAAA FQR : AEYen AAYREATHE 0s Wbyl wAy] gz AY AZFA Fo A F8&d
E-mail : shlee@sunmoon.ackr T Qo] FHAFT E&E SdHANL F AE' VIEEA
B2 HF : 2006%F 104 30H ZAHEel Wl Ex 1 AFTAHS Fstn 57 H

E#SET * 20064F 118 18H

128



ER g0 $43% Uy Agdezg duzx dAns
22X ArtEAT 58 F38 MR nFEAY AF oY
AR 71E8S 2AE AFFA |y, WY, ¥F7 F A
T Agrrle vk dAvieR AFE 5 Qo

et B oM 35 ZaEHgAZ YBaCuOA %3
=3es AFsle 24x Fute Avly 54E 4 &34
ZA e RS BEHoz d1, ol AXFH ane sz
Ao diste Aoz n@AstuA Fo,

2. dEuy

o
Jg_:

AdEL FYsta vAF dxre) AFA L FAol
g EAe] girt. o F 5L L 1 AsE
Z=Ae ¥4 Z2A2E Y 3och AY QARA
B2 2 mAgRe 43 2 Ao 2ARANY 7
o WXE 9FE ZAF AT 3 Y] ¥
HEze 43 2 A45E Frhske
e FAY oz Fubg YA

precursor AEE2E £% 99.9%9 Y 03 BaCOs; CuOE
AHE3IE T &% 99.7%9 Zrs AU} stgen, A #2849
of &3 E & dE £ 9% ZrO(NO;); - 2H0E A&
4Tt 98 E%E ® 29 AAS:E Ao 2 £ UEE
FEaF, EFR Zre ZArEE 3~50wtxt HES
Hrbstg 2, Yol Wiste] 25~5at% = X @stgich

YEEDE 0 &% F, MNEES FHE(CHOr
H0, 58219, 83 61%) 2 a2 FE(CH:0H),, &F
AleE =& 995%)S HUET. ANEZA 9 qHAaIEF
2 &% d5F9 EFHE F&Hol29 F A B
polymer’d #3HEo] HHule| g3t Baws sS4
ok EE2 9L hot platede]l T oF 90T XA 2~
3 AZE 71E 7t sl Bt YEETS ¥4 At 37
o BeEHe] HES T3] Ak glove box o)A AF
3t sk SrTi0s (100)% 7|#ez 3o YBaCuO 3= ¥
o] F3 274& 1 Uk HCIT H0x9 &% LA
AHste] 71g EHY BeES AASRoh 43 74 4A
€ gas deposition o]&&4 o 2umQl F=h& A sHTh
Zlge] 2% 700-800CE FA 81y, 950TCY AtAEH 714
A 5-10A13 3 stk A FAd=ALE E 1o YERA
o). YBaCuQ ZA= F2¢ ZAHYF2E d1uxl Rigakurhe)
x-ray diffractione AME3IA I, AL Fute] 2% W A
& A3 st SAFE HE ol 2RAANE
Axste] Lxyslel Ao BAE AC 49AHE S o8-8t
ANAE FASY AF 2 A g2 JAFA%E F
o171 98l Ing HF ARE2 AMR3gxn, H=He o
0.08mm®2] T A& AHE-stETt.

7t

olf

3]

P
rN

m{){.
it

oX

=
x

FHogM B d79

A WX MEE 2MT Make e

Trans. KIEE. Vol. 56, No. 1, JAN, 2007

3.8% o nz

= 1 YBaCuO =X T Fojo| srM=xA.
Table 1 Fabrication conditions of YBaCuO thick film.

Source speed 15 ¢cm/min
Deposition Temperature 950C
Flow rate of
. 700sccm
carrier gas
Flow rate of
200-500sccm
reactant gas
Deposition time 5-10 hours
SrTiO: (100)
Substrates s (
single crystal
10°+

Intensity (a.u.)_

10 20 30 40 50 60 70
20

g 1 YBaCuO =X #49te] XRD pattern.
Fig. 1 XRD pattern of YBaCuO thick film.
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a3 2 YBaCuO 92| SEMALZL,
Fig. 2 SEM micrograph of YBaCuO..
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3% 3 YBaCuO =M= Foto| MI|MEe 2% 2&EH.
Fig. 3 Temperature dependence of the electrical resistance
of YBaCuO.
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(@) Zr 0% (b) Zr 2%

(d) Zr 20%

(c) Zr 10%

a3 4 YBaCuO =M T FYe| 7r & X%,

Fig. 4 Pattern of the Zr distributions on the samples
through the EPMA observation for (a) without Zr (b)
doped a 2% of Zr (c) doped a 10% of Zr (d) doped
a 20% of Zr.
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