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Abstract

CeQ, and NiO buffers for YBCO coated conductors were deposited on biaxially textured Ni
substrate by metalorganic chemical vapor deposition(MOCVD) and the deposition behavior were
investigated. The degree of texture of deposited CeOz and NiO films was strongly dependent on
the deposition temperature(Tq) and oxygen partial pressure(Po2). (£00) textured films were well

deposited at specific deposition temperatures and oxygen partial pressures. The in-plane and out
of plane textures estimated form the full width half maximum of the pole figure peaks were
less than 10°. The surface morphology showed that the CeO: films consisted of columnar grains
grown normal to the Ni substrates, while NiO films were flate and clean like a mirror. The

surface roughness of both films estimated by atomic force microscopy(AFM) were as smooth as
3-10 nm. The growth rate of the films is much faster than that of other physical deposition

methods.
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1. Schematic diagram of belt - driven
precursor feeding system and MOCVD
reactor; 1-1: feeding spool with tension,
1-2: winding spool 2: DC motor 3:
evaporation zone 4 glass fiber band

5: band heater 6: nozzle 7: substrate.

Fig.

3L 2=
—1

BEAZ ALE Ni Hel n 3 oxfordAHY]
Ao, (2000 #9129 cube texture? ¥3 AHH
E7F 8%0]9lth o] Ni Ho|ZE 1x1 cmo]l =7]
2 ZegA A8 Ege 2FA7 g ez
Fol AN YEE 713A717] Mo WA
Ar+Hz(Ar:96%, Hz4%)E 1000 sccmo 2 E#F
HA Ni 7188 650°C €E04 10 23 7143
o Ni EWe] 2R JSXE REe A3y



% 71t §1EEEE0] AAHEE stgvh &
R AALY FHAL F& YA}A #A3
1, A5 ALEAE HMIAANIIEAN Ao

& o 23AF L dFsa.

Ni ¢l 24" 3220 N0t CeO:utg 9 &
A72E 213 Rigakurl®l X-ray diffractiong
ALgEtn X-49) EEML 35 kV, 15 mA
A Cu-Ka(A=1.5418A) target® Al83 %z,
AFM (atomic force microscopy)S ©}-&38to u}
o 5o AANE ZHsc S&4% dhey
Y "Mz FAFAe FAAAE0EE
ol 43t} BAsATt

3.3 ¢ 23
3.1 Ce02 deposition
a9 2= AAYHE 10 Torr, T2FALE 10
oz HAAIL A4EY 090~333 Torr, F
AL E 460~540C =AM FHAL CeO, &3
2o ¥ 1(200)/ {I(200)+1(111)}e} A A =0 &
veld Hojr,

Rl B ——— s A Aol —— "'
‘‘‘‘‘‘‘‘ A
— 80 4
2
=
s
3
g8 ]
g« —m—480°C
2 -—a—500°C
¢ 204 b 520°C
—v—540°C
0
T

T — T Tt
05 1.0 1.5 20 25 30 35
Oxygen Patial Pressure (Torr)

Fig. 2. Intensity ratio of 1(200)/{1(200)+I1(111)} of
CeO; buffer layer on Ni substrates with
various oxygen partial pressures and

deposition temperatures.
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Fig. 3. SEM micrograph of the surface of
deposited CeQO: films at Pg= 230 Torr
and (a) T¢= 500Cand (b) 540TC.
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Fig. 4. AFM images of the surface of CeO; films
deposited at Poz= 2.30 Torr and (a) Tae= 460
T, (b) 480C, (c) 500C and (d) 520°C.
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Fig. 5. X-ray diffraction patterns of the NiO buffer
layers deposited on Ni substrates; {a} with
various temperatures at 1,67 Torr of oxygen

partial pressure,

3g 68 AL EYE 167 TorrZ 4A3SA &
A% F FHEEE GEse d& AHe NiO
ing 3dx Aol FHLEIS 450T 9 470
THA ¢ gege 3 98 d339 53=
ARE 4& F Ad o)& ol 1Y 59 XRD
EFHojr e ol o] LxejA NIO (200 &z
o] & wasyl WEojch 2t 490T olatey &
ZojdE NiO (200) cube texture7t Wisjeo] NiO
11) B2 ggzgol M7 HEd Aoy
o7 BEAE Iy Ay 43

f b Ly" 50t
a4 0 e Vi 1
= 400t

(b)

Fig. 6. NiO (111) pole figures of the NiO buffer
layers deposited at POp= 167 Torr and
{a) 450°C and (b} 530T
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Fig. 7. AFM roughness of NiO buffer layers; (a)
at oxygen partial pressure of 167 Torr
and various deposition temperatures, (b) at
deposition temperature of 470C and
various oxygen partial pressures.
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