Progress in Superconductivity Vol.8 No.1 pp. 75-80 ‘ 31 October 2006

Preparation of Yb,0; Film by MOCVD Method

Woo-Young Jung®®, Byung-Hyuk Jun®, Hai-Woong Park”,
Gye-Won Hong’, Chan-Joong Kim"
* Korea Atomic Energy Research Institute, Taejeon, Korea
® Korea University of Technology and Education, Chunan, Korea
¢ Korea Polytechnic University, Siheung, Korea

MOCVD ¥74< °]&3 YbO; Hhef Al

,b = =) b o)
IV, AWEY Hele, FAY, A4S

o

=
)

Abstract

Yb,0; films were successfully deposited on a cube-textured Ni and (100) StrTiO; (STO) single crystal substrates by metal
organic chemical vapor deposition (MOCVD) method using H,O vapor as an oxidant. H,O vapor was used in order to
avoid the oxidation of Ni substrate. The working pressure and Ar flow rate were 10 Torr and 600 sccm, respectively. Yb,O3
films on STO were formed at high temperatures above 900 C. While XRD peaks from Yb,0; were hardly detected at 900 C,

the Yb,0; (400) texture was developed for the films grown at deposition temperatures above 950C. The AFM surface
roughness of Yb,0; film, grown on STO, was in the range of 6~10mm for the film deposited at 950°C with a H,O vapor

partial pressure of 5.5 Torr and deposition times of 3 and Smins. For cube-textured Ni substrate, both Yb,0; (222) and Yb,05
(400) textures were developed textures at deposition temperatures above 850C.

Keywords : Yb,0;, buffer layer, MOCVD, texture

LAE A} Aok 3tk o] FuigF YBCO MAIE HE7Y)
YBCO 2A=A= dA-AF =1 & & AT HH2 o|FuiYgHE HAE U= W
713 i3t A3A o] Eol 2AEAHAFH 7] & w2} RABiTS(Rolling Assisted Biaxially Textured
Lo Hgo] Ft5dte] we A3yl AMEHEHT Substrate) 2+ [1] IBAD(lon Beam Assisted
A} Deposition) 57 [2], 28] 2L ISD(Inclined Substrate
2 YAXAFREEE 2= YBCO 2A=AA Deposition) ¥4 [3]5 22 AA 3 7IA= F&
E Az3sl7] YlAs YBCO vrate o] ZujdgF  Hru}

*Corresponding author. Fax : +82 42 868 8275 =1g=1 g3
e-mail : sengka@hanmail.net YArE0 AT Ao R ¢Qte] ofAe] AT

-75-



76 Woo-Young Jung et al.

|
i=}
to

Azdhed ofgo] TAstA Ho.

d}

ol& siZst7] Ash Ni 7] o] A4sE &5
FL FAAZE AF7E gol AEHT o
43S Az ¥HL 29F =2 Iy YW
of ZYA A4Y F Utk YHoz A3F
2 Ce0,[4,6,7], Y,0;, SrTiOs, YSZ [5], BaZrO; &
o] Wo] AFEIL Uth Ce0, & AFF2E A
48 B¢ FAL Ce0;, Fo] E540 3f nl
Al ZGo] AF ] WMo $FF oA
o A% AYge $Yyskx F@ct [67] Wt

A, Ce0, & F7+= 49 nanometer & A Tt
[8].

Glass fiber tape Ar

withMO source
Line heater (300°C)

MO source
r¢el chamber

Corvedson Line heater
guge (@20C)

\ o 0 0 ol|lo 0o o
Load-lock —mro

Reactar = charrber
3.zone fumae =0 © O O||N O © ©

Baratran gauge O—— \ STO on cuattz holder

| Throtile valve
Rotazy pump
(600 Uimin)

Fig. 1. Schematic diagram of hot-wall MOCVD system.
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Fig. 2. XRD patterns of Yb,0; films deposited at 950 C for
5 min Oxidant was using (a) O, gas (Pp,=5.5 Torr) and (b)
H,0 vapor (Py,0=5.5 Torr) respectively (on Ni-5W).
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Fig. 3. XRD patterns of Yb,0; films deposited at various
deposition temperatures for 5 min, Pyyo was 5.5 Torr (on
STO).
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Fig. 4. XRD patterns of Yb,0; films deposited for various
deposition times. Deposition temperature was 950C and
Puzo was 5.5 Torr {(on STO).

Fig. 5. SEM images of the Yb,0; films deposited on STO
at 950C. Deposition time was (a) 3 and (b) 5 mins.

Fig. 6. AFM images of the Yb;O; films deposited on STO
at 950°C. Deposition time was (a) 3 and (b) 5 mins.
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Fig. 7. (@) XRD patterns and (b) intensity ratio of
1(400)/{1(400)+1(222)} for the Yb,0; films deposited on
Ni-5%W substrate at various deposition temperatures.
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