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Superconducting Characteristics of Bi Thin Film
by Co-deposition
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Abstract

BSCCO thin films have been fabricated by co-deposition at an ultralow growth rate using ion beam
sputtering(IBS) method.

The growth rates of the films was set in the region from 0.17 to 0.27 nm/min. MgO(100) was used
as a substrate. In order to appreciate stable existing region of Bi 2212 phase with temperature and
ozone pressure, the substrate temperature was varied between 655 and 820 C and the highly
condensed ozone gas pressure(POs) in vacuum chamber was varied between 20x10° and 2.3x107°
Torr.

Bi 2212 phase appeared in the temperature range of 750 and 795 T and single phase of Bi 2201
existed in the lower region than 785 *C. Whereas, PO; dependance on structural formation was
scarcely observed regardless of the pressure variation. And high quality of c-axis oriented Bi 2212
thin film with T.(onset) of about 90 K and T.(zero) of about 45 K is obtained. Only a small amount
of CuO in some films was observed as impurity, and no impurity phase such as CaCuO; was
observed in all of the obtained films.
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Fig. 1. Shift of XRD peak for stacking-fault
proportion p.
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Fig. 2. Shift of the (002) peak position for
stacking—-fault percentage p.

- 279 -



Bi A A43E 2AEAE CaCul, 839 #H
Fo| digste] Bo AANYo] EA3Y 2 7
Z7t BRHA e 34 44 @3 gao
53] Bi 22019 442 fo]@d vld) Bi 2212 ¥
Bi 22238 34 Wrgo] 9 Ha A4 A= F
WoAIZHY] ojdYE Wag & 4HF gddie A4
del olggol Uk A} =4 W3 gE
44 2de 7z ¥se 4=z EHIE R
tsdE A AR dadE Be A7 ofF
o1z cH6-7].

et FRe] A AdE 4=E ALFe2H
SR AL A}sr] A 2dE dFdE A
o] 7b5 st} &, wet A zto) & 4xE DA
71 A8XE day 299 28 E s s}
mEd 49 £58 22 ot Yt

FH LE 72 ¢EHE & order o] WIHAA
Az gz 448 FAHY FREe 2 3%
g Y $ gNen 2x10° Tord &2 712
42 s ME Bi 22127 AAEHT LE & F
Ut ojAL 2 F StAE oJEFe2H ¢ AA
Mol 2 AY o2 A o)%3d B A 24
T A4 A gdo| guy A2 AL H
A,

Bi 2212 42 ©2dA 9 gZAAME 2%
Hol L% (zero A3H7F 80 K& Z¥ste AlHo|
A QXA et AN da A3 F
dg Hd) 2HdE Ho) 22 g Ho] oy
&d I YA =2 A e FEZ9 FA, T
Alole] AYH ZA¥Y vidg Fo] AHEHoAx
ek, oheba] B AT A A ubetel] dis] A
7} A x EAHL A nFIY

ol

48

~

A 2¥E Agddd 9f AL AFge=z Bi
2201 2 Bi 2212 ©9hg A zsid o Bi 22129 %
o] HEE 7 928 TFET 718 252 ¢ 4
3 7t 4EE ¥IAA A4 ¢ 2 g
2L FES 24E F UMY 2e 7H x4
£ Bi 22019 @3] HAEALH 750 T o4l
H¥ Bi 2212 4ol BYHUG. o] T L= 99
M= Bi 22129 Bi 22018 &7t AAHED
RLe ANt EF ol= FolMY ¢ & wF

te 98 + A

A7l A FHoZ 23E Holg ZAEY Bi
2223 7ol wEhlle]l A4dEHo ASE BUY F
AATh Bi 220174 Bi 2212 A oA =H
= FolFo] Fton ol& Bi 2201 ol <& Bi
22129) 2740l 23 aFH= AN & Yok

#ga 28

Ao

[1] U. Endo, S. Koyama and T. Kawai,
“Preparation of the High-T. Phase of
Bi~-Sr-Ca-Cu-O Superconductor”, Jpn. J.
Appl. Phys, Vol. 27, No. 8,pp. L1476-11479,
1988

[2] H. Nobumasa, K. Shimizu Y. Kitano and
T. Kawai, “Formation of a 100 K
Superconducting Bi(Pb)-Sr-Ca-Cu-O Film
by a Spray Pyrolysis”,Jpn. J. Appl. Phys,
Vol. 27, No. 9, pp. L1669-L1671, 1988.

[3] ol3g, oj&E, W8 “FA FHoz A3z
g BSCCO ¥tte] 24 54" oigdr|st
3] FASed =23, pp. 929-931, 1999.

{4] L. Ranno, D. Martinez-Garcia, J. Perriére
and P. Barboux,” Phase Inter growth
in BisSroCap-1CunOy Thin Films”, Phys.
Rev. B, Vol. 48 No.18, pp. 13945-13948,
1993.

[3] S. Hendricks and E. Teller, “X-ray
Interference in Partially Ordered Layer
Lattices”, J. Chem. phys. 10, 147, 1942.

[6] Y. Ikeda, H. Ito, S. Shimomura, Y. Oue, K.
Inaba, Z. Hiroi and M. Takano, “Phase and
their Relations in the Bi-Sr-Cu-O
System”, Physica C(Netherland), Vol. 159,
No. 1-2, pp. 93-104, 1989.

[7] R. Miiller, Th. Schweizer, P. Bohac, R. O.
Suzuki and L. J. Gauckler, “Compositional
Range of the Bi:Sr-CaCu20«x HT.-Super-
conductor and its Surrounding Phases”,
Physica C(Netherland), Vol. 203, No. 3-4,
pp. 299-314, 1992.

- 280 -



