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Fabrication of YBCO thin film on a cube-textured Ni substrate by
metal organic chemical vapor deposition (MOCVD) method.
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Abstract

Cube textureS ZHe Niz] @$] o] MOCVD(Metal Chemical Vapor Deposition)E ©]8-38te] NiO, CeO,, YBCO
urubS 423tk NiO(200)9F CeO,(200) buffer layers 450~470°ColA] 1027t MOCVD}R 2.2 (100)<001>Ni
7B AA ZZ3Ach AZRE NiO, CeO, buffer layers =320 X L3ty FTH] ezt o9 F2o¥ Ni
718 9ol epitaxialdtAl AA3FSITE NiOE NiZzl®3 NiO<100>/Ni<100>0] B AAE 7HX 1 F3siglen,
CeO,= Z#z7o| we}l CeO, <100>/Ni<100> 2 CeO, <110>/Ni<100> o} FHBAE 71 JFeA T
29 NioZ ¥} Ce0,Zoll A & HAgstx] 3tk MOCVDH o2 EHol biaxial textureE 28-S ceramic buffer
2 227 NiONZ CeO/Ni 7189 YBCO¥ & MOCVDH 2.2 A Z3Hglth YBCOH 2 7| &2 800°C,
Z298 10torr, AHARYL 0.7or2 dH] 10823 Fegich FFAE A w2t YBCOY %9 textured}
A== Aol W} NIONIZ CeO/Ni 7% ol F3He YBCORE & WS 7HAx HAsgle
o], -scan 2 0 -scan2Z SAEF (500)H9 in-plane?} (11008 9] out-of-plane®} FWHM(Full Width Half
Maximum)#t2 242 10° vjgte g 9533t
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I. Introduction YSZ9$E= uruto 1}
AstE 2AEAF YBa,Cu0. (YBCO)E Ml yROOMAIE AZeFT. E Goyal F(2]1% &
e

2E FL A7|FANME L Tcdt Je(at 77K) =449 Niz|g$dol Akl &35 3 YBCO

g zted ez AFFE ALEIHS ute epitaxialdlAl AZAA TS E 2@

o AAAFLEI)E e vyBCOW S A YBCO Tapes A|Zst=d] A 35t

A2 Az 77t APHD Ag. 2UY gEZoE Ce0,, YSZ, MgO, NiO and Y,0,5 o
A7 71%99 yBCO e WEANA 2 giAs Q= € Ce0,9 NioZt £4F Nivl

ot <

& 928E e 2AYAY 23S VAR ) g3 A4S 2 EBZASI FAE o
ool :zUAY @& SHE7] AWM Fol ceo, NiOE FFFLE AHEEHE ATV
lijima 5[1]2 Nigt37]¥¢ o] IBAD(on Beam  @o] sz o} 4552 e AzsEs 43
Assisted Deposition)'}'d& o] &3t F5HEd o=  pulsed laser deposition, sputtering and
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electron beam evaporations 2] PVD(Physical
Vapor Deposition) ] & o] ovt ols 2
AZAHE 7%t} olo] H]d] MOCVD(metal

organic chemical vapor deposition) 2 F& A

Fe oF8A gomg FAy A 1
g guzoda B FHele J|vE
coatingdt=d A3t B AgdMe FA
A AMzE Y A4z Y988 IF &
4 = AAE 7)2std NiO, CeO, YBCOH
ot-s MocvDY o= A Z3g ).

I1. Experimental
1. NiO, CeO, ¥ZEF9 A=

NiO, CeO, 9%%2 horizontal hot-wall
MOCVD systemoll 4] cube texture® Ni7|& 9]0
A Z38F 29 belt-type precursor feeding system[3]
& o] g&ih (2E.1)
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1. Heater 5. Suscepter

2. Source Matesial 6. Gate valve

3. MFC 7. Pump
4, Substrate

% 1. Schematic diagram of belt-type precursor
feeding system

AEEAL StreamAt] Ce(thd), 9} Ni(thd) (thd =
2,2,6,6 — tetramethyl - 3,5 - heptanedione)Z & o] E

IFES A3} cube texture® NiZ| T
31459 Ni 2L sintering? YA 9
& AzsATH g A JHy AEE HU Y
8l Ar+H, gasZ 1 SLM 8|4 A gsqith
Az 2500CE 7MEsld 1EE Arg 9833
719 carrier gas® ©] &3t ArY 3§ £k
= 1 SLM o|t}. wH$-7]9] ¢+ 10torr o]
A8 Z7) 9 ¥k gas(0,)E EF o] Ho w57
2 89519 450°C(Ce0,), 470°C(NiO)°l 4] 10
2y =2 o

2. YBCO 4}ete] A==

YBCO A E4¥-2 NiO/Ni, CeOy/Ni 7] ¢
o] NiO, CeO, %53 54T w3714 A
Z3tdck Y8832 streamAte]  Y(thd);
Ba(thd),, Cu(thd),& A}8-3t3ith. &< 300°C=
7148ty 1EE ArS carrier gas2 0] 83T
Ard 324£5%E 1SLMol8 wH5-9tEl& 10torr
oltt. A8 Z7|9 ¥k gas(0)= EFolFHo]
Bkl 2 $-AH T 800cCol A 1087 F&5HA
t}.

AZE vrete XRD, SEM5oZE AA T}
FAo nAzaL BFEIACT

1. Result and Discussion

2% 2. NiO/Ni, Ce0,/Ni9] X-A 3]H ¥4
AFE NiO2} Ce0,7} E5F (00)peakT THZ 5
Atk ol AL Niog} Ce0,dtHo] BF c-Fo
2 2 ATHASTE B2

a9 3. & CeO,/Ni, NiO/Ni2] SEMAI- o]t}
Edo| vlg 7Rt xDate Fdo] EAs}
A %2 AE B F Utk

Y 4.5 Ni¢} Ce0,9] X-ray rocking curve 9}
¢ -scan® 2 out-of-plane¥} in-plane}texture &

B o Zt}, X-ray rocking curve dataZ2 58 ZA €
FWHMZt°] Ni(200)9} Ce0,(200)°1 4] 9.6°%} 15°,
0 -scan®Z HE] 53 ¥ FWHM#-S Ni(202)
9} Ce0,(202)o014 7.1°9F 20°8 YEtdh. 7|%
I 4F5E vusRS W ¢559Y FWHM
ol &71gS Hol=d inplaned Z-F & 3
g E o) zto]E HRIT
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19 2. X-ray diffraction patterns of the buffer
layers deposited for 10min. (a) CeO,, (b) NiO

23 3. SEM micrographs of the buffer layers
deposited for 10min. (a) CeO,, (b) NiO
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9 4. X-ray rocking curve and the ¢ -scan
showing the out-of-plane and in-plane texture of
the Ni substrate and the CeO, film deposited at
450 C. Rocking curves are presented for (a)
Ni(200) and (c) Ce0,(200) and @ -scans for (b)
Ni(202) and (d) Ce0,(202)
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2% 5. X-ray rocking curve and the ® -scan
showing the out-of-plane and in-plane texture of
the NiO. (a) rocking curve for NiO(200), (b)? -
scans for NiO(111)

1% 5.3 NiO 9 X-ray rocking curve ¢+ @ -scan
o2 Nio HEo] (100)<001>H A S 7R 3L
d&=AHo] HIYSE HAFTh Nio 9
out-of-plane #} in-plane 4] (200)Z} (111) plane
o] FWHM #tol 7tz 4209 6~7°8 3 Hj
S Bl

a9 6.2 o 7l FHF YBCO =
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= gers ?:‘3 F AAJY. 38 1.&
YBCO/NIO/Ni ¢t YBCO/ CeO,/NiO/Ni ¢} X-ray
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29 6. X-ray diffraction patterns of the YBCO
films deposited for 10min on (a) NiO/Ni, (b)
CeO,/NiO/Ni.

IV. Conclusions

FEAHEEY NiZl@9ol MOCVD ¥ o=
450~470°Co A c-&F W &S 7FINIO 9 CeO,
I direct 2 F#stdch. N0 9 CeO,
AE5F BT w2 oF IS dedlled
ol &4FZF Hol FHF YBCO I e
-scan ‘;ll ® —scan &2 =A3F (500082 in-
plane 3} (110)% 2] out-of-plane &] FWHM &t
zbzh 10° vlRbo. 2 53T
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2% 7. X-ray rocking curve and the & -scan
showing the out-of-plane and in-plane texture of
the YBCO/NiO/Ni and the YBCO/CeO,/NiO/Ni
Rocking curves are presented for (a) YBCO/NiO/
Ni and (¢) YBCO/CeO,/NiO/Ni and & -scans for
(b) YBCO/NiO/Ni and (d) YBCO/CeO,/NiO/Ni
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