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ABSTRACT

Bi-8r-Ca-Cu-O superconductor thin films were prepared on MgO and LaAlQ, substrates by MOCVD technique.
The films deposited on MgO and LaAlQ; substrates became superconducting at 64 K and 70 K respectively.
The measured critical current density of thin film deposited on LaAlOQ; substrate was around 10" A/cmf. After
annealing at 700T for 2 hours, the critical transition temperature{Tc) of films deposited on LaAld; was changed

from 70K to 74 K.
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Fig. 1. Schematic diagram of MOCVD system.
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Fig. 2. Evaporation loss of sources vs. evaporation te-
mperature curve, (a} Bi, (b) Cu, {¢) Ca and (d)
Sr.
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Table 1. Deposition Condition

« Deposition Temperature : 780~820TC
+ Working Pressure 4 torr
« Deposition Time : 30 min

« Source : Bi(ph)s, Sc{dpm);, Ca(dpm)s, Cu(dpm)
» Temperature of Source evaporator

Bi :108T
Cu :112C
Ca :190C
Sr . 220

. 200 sccm
» 100 sccm/each source

» Oxygen flow
« Argon carrier gas flow

= Cooling I Furnace cooling
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Fig. 4. XRD patterns of the films deposited at tempe-
ratures (a) 780C (b) 800T and (c) B20C, res-
pectively.
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4

4% Hme| FF e zeE ¢eA glegd 74 o
apmle} ekzbe] Aol wolw Yich

o} AFellAe $ 2212 =HE AE 2AHLE F
HuY] FHEEE sl 7 Yas 240 2
gatorguls Heldel met S g Avs 2
ol A5 XRDY EDS £49-& Eahed d73lsict Fig 5
= odpute] 24 wE XRD patterns] wHgle|o] z-
upote] F4).e XRD pattern 2.22 8] whtol 7|z 5t
g o} Fig, Ha)e Bigl Z4e) 221200 wld) =g wiaiel
XRD patterne|c}. AA| "o g 2213 e8] peakEol
AT 210°2F 38.7°04] A LFe] eopd B
peak T FFE Tl ol 387° peak:s Ko 2%

!

A 31 E A 10 F(1994)

MgO 200y=} CuQZE, 210° peakt MgO(100) peakz
Zk2} indexing & & glgdrh 2A4L a8 o Sr, Ca,
223 Cusko] @24 vle] CuQ °]2]9] E5E peak=
2] ghae] =l=] gisirh 221242l XRD peakS R
peak lo peak ratior} k2] 1 peaks] ‘bwde) mm)Et
RE B alvith ol Big] RFHeR gl AFsiAe]
A s o] Fol AR L Ao oAt Eqt o] R
Sr, Ca, Cuz 22124k Ho} 2 &FA ) fFeldhs
HAHE AR 23Ecd AR B2 Q) A8
ol sleh

Fig. 5(b)x= 512 &4 §5% dbete} XRD pattern
ol Sref T4l AFds) HEHPe T Bpul XRD pa-

-1127-



A

tterne 2212 Agabe] it ez FAHT gk
obellA] ubgl A YUw #L4e Sra)p Caol 5T
sjed el 4] el @ AslR Srd Cats ME o= AE
W erR] A2 Xse] s1eshr] i Bell #33 Sr Alelef
Aere] Caol & Seojztzlen Balch 7t B4
e 2201 whE AL Al Sral Cadl 24 =%
o Bof whel ALk WAl Eeha 4Tt HEA
Aog A Aeg HWald,

Fig. 5(c)E Ca®] &4 ¢] &t H-%4h wh=te] XRD pat-
ternelel 2212 A Late) BRRel Ao = s 2201
wrw A fe] akstAl 3 =Hmglch 2212 A2 #A
H3 Ca2l Ao £FaA Cacl A e 2201 W
wAAe] g4 ¥Ad zlea mald

Fig. 5(d)x Cudl =4 3=k ui=pe] XRD pat-
terne|th A (%} w)sehA 2212 AAbw 2201
£A A3 peakr} o] FEAHz gIvh 2212 dditbE
YAE7] o Cudoe] FEsl7) ool CuzAdel A2
2201 wt=AAe] A HARAe e ®alrk 2201 ¥
A5 k7o) Ca excess?} <|4t=)zat & peak:=
TgEA] ool Mkl vk Ade) Carh Ao EF
28 Hog HeaFch

Fig. S(e)= FAdo] 22124 ofF 7H7ld- utute] XRD
patterne|ch, th2 AR peak= A9 AEHA W3 2212
A eare) peakr} A Ugdl A B S gloh $He 4
FEz uwFe] B o 2A4o] 2212¢) TAHITF B
Aesfo] WMHAW zAde] 221264 dleftd A
HlE 2 A A} A 2abe] el AR LR £5
@ 5 glokh Sra} Cad oli= AR A2 AFe| 7hgdin
2012 wpalae Abgds g 24 dgdlA dAd=Ee
Hoew Belvh

Tahle 2. Deposition Condition

. 7]43‘;_0‘1.

= Deposition Temperature : 820T

. Ttorr

« Deposition Time I 5~60 min.

« Source © Bifph)s, Sr{dpm), Ca(dpm)., Cu(dpm)

 Temperature of Source evaporator

« Working Pressure

Bi . 106T
Cu @ 114T
Ca 180T
Sr o 230T

. 200 scem

. 100 sccm/each source

» Oxygen flow
= Argon carrier gas flow

+ Cooling . Furnace cocling

-1128-

w1 - 257

3.4, ZAAZI| e utoro]l XRD #H3

whro] ZabA| el oel ojd FHA AEE Belert
geluy] Aa e 2ANA FAALE A7 5E L
T3 6084 ste 2% wuhe] XRD patternd ¥
A wokc) Table 2% o|ve] Fa=7E vhepix
=Ro)r} Fig 6ol Z3HAlake] w2 XRD pattern?]
Wil g Jehigldh Fig 62 Bg F32|7ke] F713H|
wha} (000 peak®] Zx7l F7yeh ek ole FE
2re] Szl Z2EA|Ze wel FrHEk] qEeleh %
2708 0% FEUR o} R AL 79 HelA] gx
Aeatol zb wbulghg ok ¢ glvk

Fig. 62} XRD peaks] 35 o)ia)a F3kA|7ke} 5
Foll 4] 308, 60822 FAge] aie o Ae)rt 1FA
WHEr1E deolrgrh Peakd $l5le #zbe] Mg
7|548] peaks] 2-thetafl-F 74 BAT F AAs|ed,
7|3 peaks] #1257} 25 gobd nAge] A4iE 3
drt. ARG AL BRE LAE Fe]7] 4 2-
thetagte] = 714 A}8-st= & (00) familly 5 2-theta
Zke] & 60° Hel (20) peak® A4-abHc). Fig 79l
23 Alzbel] BE oF Do)9} a-stepo 2 AT g
)5 ehigich F3Agke] FrREe o} o A
o)7} zrastdEdl o= gz el AWE F otk
MgOe] Azt 45 F8 2allA 8%l 42808

W L(omﬂ]] M5O
L{aan)
=
&
_'E Liooz) L(0a12)
Mgd
T
L(008)
JL__J\_C)
] " v b
a
A T /‘IJ T T Li 7 )
Q 10 20 30 40 50 &0 70

2-theta

Fig. 6. XRD} patterns of the films with its deposition
time (2) 5min., (b) 30 min. and (c) 60 min.

ECEEE



al.0o 5000
.9 -#4000
-
T et £
2 s o 3000 &
B - \" 2
(= “ E
B - k
v e E
E n7 — 2000 £
L ©
-
306 —= 1000
E‘i’/
5 . \ . . 0
a5y 10 20 30 a0 50 &0

Depositron lime{min}

Fig. 7. C-axis length vs. deposition time.

a=b=539 A4l BiAl 2H=ARD 3ol Al =
HH7E LA E oF A7t souiAl fut updto]
FARAE HY7 S RS A b
o2jo] YEHALE A oF 2o)F wealt}, wpure]
ZAE 58, 308 127 605 =g ulute] 5004,
20004 =) 4000 Aelch 54 oxF wejsuwl 24
Akl wEh AT QAAeE FhRE 9 g
alch

Fig. 82 919 5%, 30% 22|z 608 =33 2wty
SEM ARAlE 4l 52 Z23g date] A =g
nhale] HAEZ T $e] o}F ETLolgl e]abAte] o
7177 Rl ¢]Ze] 304, 60E- FEA)zte] ZFrls)
mA b FAE FrhEbA R o)A Y] SlAbEe] A%
zZA Al A€ £ ¢ ddet olAEE gk 1)
Aol FaA| 2t JEE FdH 9 o3t o Aatel
A=Al #A] 2 Fo glch

o & whte] A7 A B4 WEkg et ] 8 24442
dALES ZAedd. Fig 9% o159 gAdlex 24
Ttk 5 AR wre To7h Adue] Malo)
Zastrizl WKARNE Aol 0o o] 2r] Talz LA
selg HA8w glck 3093 60 ZA4 wate 2z}
63Kk 67 Ke| Q7| £5308 maluh 53 533 whebe
T gkela] uhgt ie] ol To] cdgfen zAHE
channele| $43] WA ZajA A7e] 0ol Eda}a]
F3 Blez war) debs s} o) dAes
FR=0E F7}esh=dl o|& 3l upte] A7} 334
FAYAHEA 2H= channele] §-o)atA #4442 ¢ 3
o, 'H el XRD peakd] A2 A4 oF HelE
Al AH Sl o Al kst #alo)
$e Aoz AQzg 4 9ok

A 314 A 10 Z(1954)

10umlSNLU SEAES
b [ KN

Y

Fig. 8. SEM morphology of the films deposited for {(a)
5mm., (b) 30 mun. and (¢) 60 min.

35 SN lmol ME I uere| 24 Ha

o] AyelitE F44 7lHe= MgO(100)sh LaAlO;
g AHgeelth MgO 71 Axabprl 42402
a=b=539Acl 2HTA wutgl 2oz} wa el
9t AAF 27} perovskite 722 Bid A xA g} gt

-1129-



Aol - A - w07 - 7B

10 3
0.8 3
-3 E
- 7
o =
o 063
~. E
Pt -
2o
0.4 B
e = a) 5 min,
oz ] b) 30 min,
E ) 60 min.
LR I
100 150 200 250 300
Temperature(K)

Fig. 9. R-T curve of the films (a) Smin., (b} 30min. and
() 60min. deposited.

Fig. 10. SEM morphology of the tilms deposited on
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Fig. 12. R-T curves of the films deposited on (a) MgQ
and (b) LaAlO; substrates.
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cuum after deposition, respectively.
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