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Fabrication of YSZ buffer layer for YBCO coated conductor by MOCVD method
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Abstract - Yttria stabilized zirconia (YSZ)
buffer layers were deposited by a metal organic
chemical vapor deposition (MOCVD) technique
using single liquid source for the application of
YBa2Cu307-x (YBCO) coated conductor. Y:Zr
mole ratio was 0.2:0.8, and tetrahydrofuran
(THF) was used as a solvent. The (100) single
crystal MgO substrate was used for searching
deposition condition. Bi-axially oriented CeQOZ2
and NiO films were fabricated on {100}<001)
Ni substrate by the same method and used as
templates. At a constant working pressure of
10 Torr, the deposition temperatures
(660~800C) and oxygen flow rates (100~500
sccm) were changed to find the optimum
deposition condition. The best (100) oriented
YSZ film on MgO was obtained at 740T and
02 flow rate of 300 scem. For YSZ buffer layer
with this deposition condition on CeO2/Ni
template, full width half maximum (FWHM)
values of the in-plane and out-of-plane
alignments were 10.6° and 9.8°, respectively.
The SEM image of YSZ film on CeO2/Ni
showed surface morphologies without microcrack.
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Fig. 1. SEM morphologies of the flass fiber:
(a) as-received, (b) precursor-precipitated and

(¢) after
evaporated

the precursor particles were

130

We =L 10-2 torr7tA w3Ech ¥k &
el 4ol <kEwW Arg WM g d
el 48 10 torr2 3AANZ F FHex

680~ 800TCeIA ¥59 02(100~500 sccm)
TFE9 1025 A A

a8 18 YA RE 500TAA  1AES
gdxg Feo 985 {945 FIAdRA HFAMA
A28 3, oda 958F2S ¥ 9
%o HEYMdAe EHE SEMez @A

ARtk et o] FYFA EXHO]
AW F5Edol 438 F gA3 FLIAASS

& 4 qlth. YSZ vyl EAE ZAbshz] 9
F¥z=27 XY morphology <& 333t
A% =A3 A morphology ¥4 24z XRD
(X-ray diffraction)® atomic force microscopy
(AFM), scanning electron microscope (SEM)<

o] &Rt
3. 83 % nF

NiO/Nigt Ce02/Ni templates Yol YSZ
toke. =2yl A HAY FERAzAS U
Al <24 MegO 7iHsd) YSZ 6w
Zastd . F3Lx9) AAnFE B I HA
AF3 A3 oY 29 2ol intensity ratioe
800TColA AbAzko] #AQle] AREFH o2 YA

eI, 680C% 740TCelAMe W¥# 95%
oldel Aug Ueuth. 53] 740CTHN H4F

300 sccme EFUE 9 intensity ratioe
A A EFIAG. T o] XA
in-plane (¢-scan)3 out-of-plane (v-scan)l
W7} ZE2 zhzh 5°¢9F 1.5%]3, RMS A&7le ¢
4= TAF 2L L /1AL & F U

100

§ 90 F
S
[~]
8
X 80
= I 740°C
= O2 300 sccm
§ —m—680°C
8 70r —8—740°C
-4 800°C
60 J. L A L J—
100 200 300 400 500

Oxygen flow rate (sccm)

Fig. 2. 1(200)/1(111) +1(200) of YSZ films
deposited on MgO substrate
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Fig. 3. XRD diffraction of (a) NiO and (b)
CeO2 deposited on textured Ni substrate
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Fig. 4. XRD pole figures of (a) NiO and (b)
Ce02 deposited on textured Ni substrate

298 5% MgO 7]#elA e o] Zaew 74
0Tt 4HA % 300 scemellAl NiO/Ni®t CeO2/Ni
templates ¢l &3 YSZ #2he] XRD 3| o)
. YSZ 9ehE NiO/Ni Hell S#38S o 19
5(a)illAdx - NiO% YSZE (111) 3)Ae] 235
Atk 28y 298 5(b)NMHE CeO2/Ni ol
Z2te YSZAIA &= CeO2¢9 YSZ 25 (111) 3
AL SAHA ATt oA 18 394 EQ
Ao el o] YSZ ¥ete] HE L templates
o] g=:3ITE AE L F U
Aol zHANM F2" YSZ vatoA (111) 3
Aol 2R Lo 2R YSZ gHutol cube 3
gz zteA FA3dr] Al XRD FHEY
in-plane, out-of-planes &334t} 19 6(a)
€ YSZ(111)# (200)9 FH=olt}. 2ol st
2ol YSZ(111)T (200)< Ztzt 44 d g3

131

Ni(240)
Ce(r(200)

YSZ(200)

Intensityfa.u.]
intensity[a.u.]

25 30 35 40 45 50 55
2 theta

(a)

25 30 35 40 45 50 55
2 theta

(b)

Fig. 5. XRD diffraction of (a) YSZ/NiO/Ni and
(b) YSZ/CeO2/Ni

I el Bx FHE BAdY. a9 6(b)
o 28 6(c)e YSZ Hete IHx ARES
in-plane® out-of-planel. 2 YeEld A& JYeld
Aoz di7tEe z+zt 10.6°9% 9.8°2 & ).

Aexmiwd PE (66

Tl xmiml 56 0

Intensity[a.u.}
Intansity(a.u.

0 45 80 135 180 225 270 315 380 s
4 (deg) )

(b)

10 15 20 25 30 35
o (deg}

c)

Fig. 6. (a) XRD pole figures ,(b) #-scan and
(¢c) @-scan of YSZ deposited on CeQ2/Ni
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Fig. 7. SEM morphologies of (a) NiO/Ni, (b)
YSZ/NiO/Ni, (¢) CeO2/Ni and (d)
YSZ/CeO2/Ni
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