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A Study on the Dislectric Properties of BSCT Thick Films

LEE Sung-Gap*, KIM Ji-Heon**, LEE Young-Hie**
(*Secnam University, **Kwangwoon University)

Abstract - (BaoexSro4Cax)TiOs (x=0.10, 0.15,
0.20, y=0.0~3.0) powders were fabricated by
the sol-gel method, and BSCT thick films were
fabricated by the silk-screen printing method.
Their structural and dielectric properties were
investigated with variation of composition ratio.
All BSCT thick films showed a homogeneous
structure without presence of the second phase.
BSCT film thickness, obtained by three cycle of
printing, was approximately 80xzm. The
dielectric constant and dielectric loss of the
3-coated BSCT(50/40/10) thick film were
approximately 1700 and 0.07%, respectively.
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Fig. 2. Microstructure of BSCT thick films: (a)

(a) Ceairing povcer BSCT(50/40/10) surface, (b) BSCT(50
/40/10) cross-section, (¢) BSCT(45/40/
- @0 @ 15) surface, (d) BSCT(45/40/15) cross-
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I @ i emeem | . () BSCT(40/40/20) cross-section.
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Fig. 1. X-ray diffraction patterns of BSCT "8"
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Fig. 3 Dielectric constant and dielectric loss of
BSCT thick films with a variation of
temperature.
13300

13250

% terpscien/anizn (8sCTians
S p

Capacitance [pF]
2 3 g g
8 8 8 8

5 BSCT(50/40/10)
13000 £ “x- Voltage Up
—&— Voitage Dowe
12950 . . .
20 -10 0 10 20
Applied voltage {V]
238 2. BSCT %g9] slAl#x: (a) BSCT (50/40/
10) "7‘3]‘ ﬁ‘ﬂ, (b) BSCT(SO_/40/£O) SoAsly a3 4. BSCT(50/40/10) ¥29] C-V B4
(c) BSCT(45/4O/15) 2 859, (d) Fig. 4 C-V characteristics of the BSCT(50/40
BSCT (45/40/15) 9 &9, (e) BSCT /10) thick film.

(40/40/20) 2 &¥, () BSCT(40/40/
- 1505 -



4.8 B

A= (BaixSrp4Cay)TiOs (x=0.10,

TZ2E &-4yez A F, 234 =X
qe 3P°°1 gFut gl BSCT ¥94% A
k. AlAd A AEAQA GAF e BSCT
X- ’5 35]34_5’-%** Vel on, 38 Z@mog Alad
gFute] B3zt FFHJY. WA FEE ZTE AlH
Al oA 2FET AdE 2F Yol EAFH BEXF
A TzE Jepgden, & 2~7ume g7 2FHY
o A71E Jehgic. AV|d B4 234 dgdde
BAs7] sl 38 =293 Fute] PyF FA= F 804
melth. BSCT(50/40/10) F9e] 2o A
A 2 FHEHE 22 o 17005 0.07%010 28,
53] W% 5% f3Ed 58S Jegd,

Aol 2

[Rd

47
0.20
°]

=
o

)
4

S O
_?‘_’.oﬂ

o] EEE 20019E BIAEVEAT Qo] ot A
FHAS. (KGF-2001-042-E00042)

#H#22 8)

(1) B. Jaffe. W. R. Cook and H. Jaffe, "Piezoelectric
Ceramics”, Academic Press, p.159, 1971.

(2) T. Horikawa, N. Mikami, T. Makita, J.
Tanimura, M. Kataoka, K. Sato and M. Nunoshita,
"Dielectric properties of (Ba,Sr)TiO3 thin films
deposited by rf sputtering”, Jpn. J. Appl. Phys.,
vol.32, pp.4126-4130, 1993.

(3) L. Wu, Y. C. Chen, Y. P. Chou, Y. T. Tasi and
S. Y. Chu, “Dielectric Properties of Al203-doped
Barium Strontium Titanate for Application in Phased
Array Antenna”, Jpn. Appl. Phys. Soc., vol.38,
pp.5154-5161, 1999.

[4) R. R. Romanofsky, J. T. Bernhard, F. W. Van
Keuls and F. A. Miranda, “K-band Phased Array
Based on Ba0.6Sr0.4Ti0O3 Thin Films Phase
Shifters”, IEEE Trans. on Microw. Theory. vol.48,
pp.2504-2510, 2000.

(6] L. C. Sengupta and S. Sengupta, “Novel
Ferroelectric Materials for Phased Array Antennas”,
IEEE Trans. on Ultrason. Ferr., vol.44, pp.792-797,
1997.

(6] o]z, ]93], wlX7], "(Ba,Sr,Ca)TiO39) &A=
nE F2H, 34 54 #F¢ 97, AVAAA 7GR,
144, pp.460-465. 2001.

- 1506 -



