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Fabrication of YBa2CusO7-x film on a (100) SrTiOs; single crystal
substrate by single liquid source MOCVD method
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Abstract: YBasCuszOr (YBCO) films were deposited

n (100) SrTiOs single crystal substrates by a metal
organic chemical vapor deposition (MOCVD) system
of hot-wall type using single liquid source. Under
the condition of the mole ratio of
Y (tmhd)s:Ba(tmhd)2:Cu(tmhd)s = 1:2.1:2.9, the
deposition pressure of 10 Torr, the MO source line
speed of 15 em/min, the Ar/O2 flow rate of 800/800
scem, YBCO films were prepared at the deposition
temperatures of 780~8907T. In case of the YBCO
films with 2.2 gm thickness deposited for 6 minutes
at 860C, XRD pattern showed complete c-axis
growth and SEM morphology showed dense and
crack-free surface. The atomic ratios of Ba/Y and
Cu/Ba in the film were 1.92 and 1.56, respectively.
The deposition rate of the film was as high as 0.37
m/min. The critical temperature (Tezero) of the film
was 87K. The critical current of the film was 104
A/ecm-width, and the critical current density was
0.47 MA/cm®. For the thinner film of 1.3 m
thickness, the critical current density of 0.62
MA/cm? was obtained.

Key Words: single liquid source MOCVD, YBCO
film, critical current.

1. M

rhu

ARz 240 2 YA AFHF 24= AAE Ad
st At A¥HD doh(1,2). Ad 10odzt
BSCCO powder-in—tube 7]&o] 7153 1A &
2R AAE ML, Axste gt Bidl 1@ 2T
Aok ¥wdd-g 4 24 YBa:CuszOrx (YBCO)
coated conductors= i AAEIHE MA/cm?E9 o
lﬁ‘% ?:1174] ;qa 1:11571-0 71-\_.]:]_

YBCO coated conductor 712 7§ O}FﬂL T2 A
E7} o8] FabHA ofsto ‘E‘_*?LQ Aok 2HEHFY
(sputtering), ¢% (evaporation) Ila]lf’— gl
Z 29 (pulse laser deposition, PLD) 3 Z& B 7
2 Fo] A A=HI T ¥bE 1988 33 &&

3 3 RTLALATL AR B S LS
I IR P E P e P e P o
sazddae a4z & AEdTa
uHF:2004d 69 18
AAreER:2004d 89 4Y

* 0 ®

3*

*
3*
*

T4

Ho-Jin Kim"

] EEEY *

x

o

=
3

’

*

and Chan-Joong Kim"

H (chemical vapor deposition, CVD)ell )&t zl& o
2 YBCO =zx% w9 F&3 o) 2[3] A &
7] F%(metal organic, MO) Zx2=¢] 3 2& A3}
st d gvd. MOCVD el 93 wupe) Zabe 2
H7F dedta T3 £57F w29 v|de By A
Jlel 2 Foj2 wx Y=vl= A So] FPoZT oty
A ok WA FAT 2L AAA A on dFH
uho} o] glel Fadle W2 AHE Z3 AT
v et Fzto] HE E4 U}'E‘r Ao A=

grh. YBCO 33 Fate] A9 7 949 MO &2 &3
2E 257} 2.2.6,6-tetramethyl-3,5- heptanedionate(tmhd)
AGe 14 A£2F A&, a2AY gAY ;A &
28 Zhz SuAA F32AE st A, Aol EX
s i?i‘ﬂr. ])4\8 FZ Ba(tmhd)ool &3
Byt Sto] o7 UH-E*O]

o rlo

A = FALE o] 8 3?@ A& 9 ZH&]HQ
wg sk, MOCVD HBE o &3t
YBCO coated conductor AZ A& MAZLRE B
Ae FAT A&, v, §7 59 dF 7]HolA
TE 3 JQH4-6). dE A5 non-textured Ag
& 9ol YBCO HFHAAE Azstn glow nvl=x#
d o] 7-$+ ion-beam assisted deposition (IBAD) IE
= rolling assisted biaxially textured substrates
(RABITS) ®E% 9o AAE Axsln Urt. o]&2
57t 3A A2E Suld Fole W& AlY3n
e 2y 9 I BES B YBCO ¥EE A
zstd=d Whg Ao oo §Y ARE Aol
2553

2 @7olxE Pdel YBCO Hut AzE st
|7t vhg AWM oA ge hot wall ZE9
MOCVD Al »~€l& Xﬂx—}o}&’iiﬁ 2 He-s &Y
ozt st YBCO vt A2 E -‘H?ﬂ TH A AP
£ (100) SrTiOs (STO) @424 7]1%E o] &5t 7l
e Fag debol sty A B 3

I
aLL
4.9 2x, oA AR T A8

B B S 82

do N R §

BN

2. Algar

Fig. 1€ 3-zone furnace® ©o]&3lq A =23k
hot-wall @ele] MOCVD AlxHEle] ASFEE Hol F
T Sl o] Aadle A Fd Y TEE AT reel
to reel AW} Wt FAE 3 q_}% Aw g TAY
ok, ¥ Ao = load-lock MW7} B2 F2HEof
ol &9 furanceolx #Eto] FaE A s
£ oA ANZE Z1H mAE sed oM &

b



© (100) SiTiOs ©H&F 712l

% tetrahydrofuran(THF) &vfel &

& A iig o] B ET. YBCO £3E 9%
4 1 AAZE Y(tmhd)s, Ba(tmhd), 282

hd)o7} Alg"tt. 1A &xE FEI Ahd 9
oz glove boxolA ZFLE slok st=dl L ol
A ArES Feizl 24 B ¥E&Z2 THF 50 ml
T %1“4 A5 EHlOlZE Yo o] FE A
EE frEY. o9 Zo] ®EAR A H.
ZF reel to reel Huo| ﬂ"”\]ﬂ
AR Ol ZE o] FAIANY 4 &
dEHHATH(ES Aol A ¥ 7‘“3% Atel 9]
1_°ﬂ :La]oﬂ/qgr 71-0] —yﬁLB. ;q,x;‘r uﬂl:i7]- o}
o) Al Whg Awe ode gloh), 1o
45 300CR 7Mdstn g AR 7he
20CE %] 15 cm/ming €% A =2
01"—’\]?]"4 HolZo o™ 33| 5HA9
0?‘4— % Ar carrier 7F2=9} 31771] Hhg A
doh, ol ¥k #HQl FF FIZ T
’LV\ 2ol g} §kE Ao A Soist

éﬁh
-0, 2
o B

de ™

= T do [H
i
% g, 1o 4y
rﬂ oIS

2 o o o 5 ol ©
g

ReR-A 5><1OX1 mm 4 100 SITiO; Ha% -2 Abgs
ek 10 Torre] E2 948, Y(tmhd)s: Baltmhd)z:Cultmhd)z

9] JE_ZHEH]alZlZE) MO &2 M £& 15
cm/min, carrier Ar % 800 scem, A4 3 800
scemolA 2 2 =3 AZE WHEAANE ¢
uﬂdﬁ Zb= ‘4;@4 le- zZz1L ;d—Olq_. Fas %
dlalo. 500C 5A137F, 450°C 5A7HESH AFAa ofd

B3l AT E gt

4 B4 2 x-ray diffraction(XRD)E o] £319 2
energy dispersion spectroscope(EDS) A ~&l-& %

=4 [e}
gk scannlng electron microscope(SEM)E o] &3}t
& rd 2 99 ¥E4e #Esdd "c‘.

o @
tlo it J{

Moo M B

oex @ oA AFE 4 dAHos =3}

Glass fiber tape A

with MO source ‘

Line heater (300°C) MO
source
- @ reel chamber

Convectmn Lme heater
gauge (320°C) \ O,

\\‘(5: O 0O O O O O © O
Reactor 3

——
Load-lock ——
chamber

3-zone fumace ~7 |0 O O O \ 1 AN O O O] Gatevalve
Baratron gauge STO on quartz holder
Throttle valve
Rotary pump

(600 Vmin)

Fig. 1. Schematic diagram of hot-wall MOCVD
system.

fa]

T}

3. 23

A
Bt

E MOCVD #Hlel 34 Fyde o 2o W
ZA st 714 2 H4 2 Y(tmhd)s:Ba(tmhd)e:

24 E8lgtn ¢ &+ Uk 24

7t
Cultmhd): ¢ 95

dalb 212 MOCVD Holl 28t YBasCusOry WHZE 17
N2 72 1:2:302 @ 4 el 2 olfes 4
A A2 F7|G HolZ <l FUF IH 2=
oA ZEE AE7) 2o YBCO Z2AEA9 flux
pinning &#& F3A718W Y 2719 CuO EE
Y203 9 22 22449 &A% dasty] gield. A

A% Ba/Y & Cu/Ba ARt o] gk o2 7} H3
7F 9i&=d EDSl 9% 39 ‘ﬂ'”}-/] Ba/Y HlE= 1.9
°]&}, Cu/Ba Bl= 1.5 o)/dolA 28 % ddo] Zvtn
dEA ATH(7-9). B AF¥4Ae & FEe MOCVD
<l cold-wall type-4 YBCO &t A3 & Edle] &3
H wdl$2 42 98 2 BHlE 1:2.1:2.984 &
Ao o] BHE AME3II T

Y (tmhd)s:Ba(tmhd)s:Cu(tmhd)s & 98 &4 E¥]7}
1:2.1:2.9, 2 &¥ 10 Torr, % 2% 860T, &
A £% 15 cm/min, &4 ZER/eutR ox
300/320°C, Ar/O2 = 800/800 (sccm)e &2 Z713tol
A STO 71%9ell 4% F3d YBCO whate] g g4
¢l XRD #H® 2 Fig. 2o Yeuiidch, addelA B3

I j

o] &3l -& AFAS HAgFa . 810T o<
@ Fa 2xo AT FE a-F el (103)
Aazt YAEE A £ e 830T o] FHH
S R LE DR
70000
60000
YBCO(003)+STO(100) (005) YBCOO(OOG))
+STO(200
~ 50000 (
=1
]
~= 40000
oy
Z 30000
] (002)
= 20000 o
10000 . (Otlm k
0 l I J.L |JL‘_—|A n ’) L N 1
10 20 30 40 50 60
28 (degree)

Fig. 2. XRD pattern of YBCO film deposited for 4
min at 860TC.
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Fig. 3. XRD pattern of YBCO film deposited for 4
min at 830TC.
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Fig. 4. SEM morphologies for (a) surface (scale bar
length: 20 im) and (b) cross section view (scale bar
length: 3 ¢m) of YBCO film deposited for 6 min at
860TC.
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