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Phase Stability Region of Bi~superconductor Thin Films
Prepared by IBS Technique
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Abstract

Bi-2212 and Bi-2223 thin films are prepared by IBS(ion beam sputtering) technique. Three phases
of Bi-2201, Bi-2212 and Bi-2223 appear as stable ones in spite of the conditions for thin film
fabrication of Bi-2212 and Bi-2223 compositions, depending on substrate temperature(Tww) and ozone
pressure(POa). It is found out that these phases show similar Tsw and POs; dependence, and that the

stable regions of these phases are limited within very narrow temperature,
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Fig. 1. Phase diagram against inverse tempe-
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Fig. 3. Phase diagram of thin film fabricated
as matching the ratio of Bi2223.

o] 7 AoA Twel W PO 71&7|e
BSCCO 4 ¥4 AF9 Gibbs¥ AU A(4G)
Wslel ARAdol Aok YwrHez 4G 1 MY
7ta E971e A3t " stelM mAatet 714 A
olo] WYAEoA Brleted =M 44 2
%(p02)¢ 34+ RTInpO:Z%H Aitdch 28
U 10°~10° Torrel £ A3 27 sME POs
22E AY 4G9 #E HEE RS BEE

At ol S sl A 029 Atz 3 A
g ARJF BRI A4 B ¥ BSCCO 2
P4} st 03 tae) Bate] dig 97 A
17 A ely] d&olu], BSCCOY 4 WHold o
g 71 &AM 4GE HAstaar et dAztA
T "aZA deeld,

2&JA A4 3ol Bi2212¢9F Bi2223 Alele] 4
g FAME-2E 49 (@9, 1 7Y #HY 4H
oM 9 ok dAA[G)E (b)o] EAISAEL 1 71
3tel A CuOSt CuxO Abele] 4 ¢+ 9ol did
PO: 2 T &&Ae] Bi22129} Bi2223 4+ Alo|9
A kA ode ZAS9 A dAEn UL Bz
g vk Ol zex O ¥ O3 7t E97]elA
CuO—Cuz09 A& ¢4 A4 JANAF HolH =
BE gr71e 4 glon[10], 0:9 03 Ato]e) A3}
g z}olo] &3] 3Cu0+03—6Cu0] & HE Ao
2Cu20+0~4Cu09] 7-¢xth A3t dY9er oF
g Aoz vebdol At A InPOy 29|
e} ztzhe] A 9§y Ao z¥E 0409 ¢F 9
E o)) EU 39 InPO:E WA 4 Utk 2
& g FlolA (a) A& 1 71 A B 3§
(c) Aoz ztFdd. 7139 A (d)+ Bi2212vh
Bi2223 49 A 99 el $H3H, 7&ve
HAZ (b) A 71-&7le dAFHe),

IIIIIII]I‘I_III‘IIII

102} © .

ﬁf

_‘f&gl Reduced line of this work ]
d 0 ™

0,
104} ©0ad D\

E
A
[-*]
St
=2
2 N
g" 312223
- -
2} ]
] Rublnetal o\
1)) Bi2212 O\
s
£
=
= B
-
W 8 Thiswork
© T \
-lllll_lll_Lllllll]_L
1.1
1000/T(K )

a8 4. 9& AszA A BSCCO9 2tA ZA.
Fig.. 4. Phase stability boundaries of BSCCO

phase in different oxidation condition.

- 310 -



o Bi AWE W Az A B Y

AR 24

BSCCOY EE A< 4T & ALS 9
Rolck 2 3elx Bi22129F Bi2223 A Alole
HAol b AAM QA Bi2223 49 A
of f1x3lx Yt olZRE FIP Ui
U3t ek velue, Bi22010Y Bi2212
A} Bi2212u Bi2223 Aoz el Hols= Alzhe] wra)
wghe 228 4 Qloh nEd Wa g4 Mg
whad A Ae] A ¥4 B F3lE Aol
alt} Bi2212v} Bi2223 4 @Ade) ma whgoM &
Aol T BEol wel (b) A 9 D olAFo
A 9oz HAstE vE B XE (¢) A
Ax u7idH oz ZAsY, Bi2212v Bi2223 4
ol f‘MEM AN Bi03 A9 o] 879
2l &, 34 FFoz AFgY v-§(Bi2201
—»312212—»B12223~maﬂ el 2] uil A&7
o2 A ojopgt}

8
L

Olt

&7
vl

}

ox I of £
L R e

=2

4.8 B

Zz4uE Bi2212 % Bi2223E 1AL 7| &
=5 0F ¢ me 4 PYYE 24T A,
Z4u]e} R@aks) Bi220l, Bi2212 2 Bi2223 Aol
A sien], Bi2212uh Bi2223 ©Ae ofe FL
o] 2ol FAAN

Bi2212 =dog AAF woA Bi2212 49
Sty 99 Bi223 zHoE AFT Wl
Bi2223 9] 4A 492 A9 FEHAC

JAF Ay W2 FAF 2. 4F My W
Sl dE ¢ HAEE Cu09 CuO Alele] 4
A BAE o)&3 1 71 Ha: BN A
AANLE AT & YUk

n-)r{_:

nEs

{11 Y. P. Park and J. U. Lee, J. of KIEEME,
vol. 10, No. 5, pp. 425-433, 1997.

[2] Y. P. Park, H K. Lee, K. W. Lee and J. U.
Lee, J. of KIEEME, vol. 13, No. 1, pp. 80-84,
2000.

(31 Y. P. Park and S. H. Yang, J. of KIEEME,
vol. 13, No. 9, pp. 796-800, 2000.

[4] S. Hendricks and E. Teller, J. Chem. Phys.,
vol. 10, p 147, 1942,

[5] Y. Idemoto, K. Shizuka, Y. Yasuda and K.
Fueki, Physica C, vol. 211, pp. 36-44, 1993.

[6] M. G. Smith, D. S. Phillips, D. E. Peterson
and J. O. Willis, Physica C, vol. 224, pp.
168-174, 1994,

[7]1 S. H. Kim, Y. Y, Kim, 5. H, Lee and K. H.
Kim, Physica C, vol. 196, pp. 27-33, 1992.

[8] S. Ikegawa, Y. Motoi and T. Miura, Physica
C, vol. 229, p 280, 1994.

[8]1 L. M. Rubin, T. P. Orlando and J. B. Vander
Sande, Physica C, vol. 217, pp. 227-234,
1993.

[10]JANAF Thermochemical Tables, 3rd ed,
1985,

~ 311 ~



