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Abstract

(Baos xSr04Cax)TiOs (x=0.10, 0.15, 0.20) specimens were fabricated by the solid state reaction method
and then the structural and dielectric properties as a function of the composition ratio and sintering
temperature were studied. As a result of the differential thermal analysis(DTA), exothermic peak was

observed at around 1020C due to the formation of the polycrystalline perovskite phase.

The

BSCT(50/40/10) specimen sintered at 1500°C showed the highest average grain size(18.25um). The
Curie temperature and dielectric constant at room temperature decreased with increasing Ca content.
The dielectric constant and dielectric loss of the BSCT(50/40/10) specimen, sintered at 1450C, were

about 4324 and 0.9729% at 1KHz, respectively.

Key Words : BSCT ceramics, dielectric properties, Curie temperature, DTA

1A 2

Hzrxrilo|lEY HAATZE FE AHAA
BaTiOs2 A& A9 AHAH, PTC AM72H,
U4H HEPAE T vl SLECHE 3 AR
24 A7Ax 49y dTHeLn AT ARAR
o AeFel suolty. E¥ BaTiOse 239 ¥
8 AVt A"zxAE HIAHd wet FRA
EQdoA HE BZAEAY olZ77A TgP
A7 B4 JeEhY, HIZde 5§ HoH

* 0 AediEa Wr1RAgE v Yo F e

(A% F49A FXF 720

Fax : 063-620-0211

E-mail : Isgap@tiger.seonam.ac.kr)
FLTD A7 T8
DAY AAdEw W) F g
2001d 39 269 A<, 20019 449 259 1A44ALGE
20013 5¥ 3% 2x4AMEEE

kK K

460

E4& o|43te di=d DRAM 4ol fAHAA
B22AM, 2353 99 FAA FAVEHME @
g &85z Ath[1-3] 23U BaTiOs2 120T9
L= 2N AATFEF FHALY AEAA
Mg dERAR Wiste FHoL:E
ZHR 9len, 0CH2edMe AWAANS AbE
AR AAT27 ddte Ho|2EE JHAx
Aol Lxo wE M7 Y 549 Wt & 9
& 713 rhl4] HIolEe BaTiO:d otz
58 A71H EAHE Estaa sk FHd F
F=s E<EY oo Axgy 2 AxzA
g dFAT7IE F o3 A EHE oj8ste A
7] - ArEARRY] S8& A% A7 2Es) I
e glon, §3) FHo] =M FAGFs
ZHEI] 3743 At 4L o83 1
2z HYgd HEVI2e T8E A% 476+

AeRIdAY £ FAIFENE olgsted #



A Utz 8L A% AF[6IH AEH
A3 gl

wetA B dFeAM= BaTiOsd W73 540
2o W3le) wa AA JEsE B4 MM
71§18} BaTiO:9l Ba™ o] &ata]e] Sr¥'g Ca®' o]
<& AN (BaSr,Ca)TiOx(BSCT)S A &st4
on, fAA QHUYzY $8IEAHE A s
A& zAJu)e) Halel 24LEo] & FxF &
A4 54E& s

2.4 ¥

2 dAFdME =AY (BagsxSresCax)TiOs
(x=0.10, 0.15, 0.20)el wg} BaCOs, SrCOs, CaCOs
4 TiO: A28 FFE F, 14 9&(solid state
reactio) Y22 AAE Alztslgct WA @Iy
Z ANEE oIMES EiuE A=za;loldz 24
AR &8 #Hsten, £ £48 NRE
100Ce] A7|8qA 24435 A= ¥, A&
H3te] 1100THA 2475t stastg. i d
oo PVAE 3wt% M7 ¥, ¢#0uy f24&

ol&3td Fsn #100 HHAMEZ HsEsH
A7Zbed 2EE 494%% ¥ 12mm)e ¥

Iton/em®e] +H o2 A8 F 1300 ~1500C ol
A 2A B 2FEYY 2289 AEE Imme
FAZ dAvigt ¥, AlHe $He] 43 AaUPe
2 2£HFE 25 A7H E4E 2AsA

g £ 2x¥d o B33, e
HILE #As7] H8 AAGELSDOTAY 9453
FA(TGA)E FPslden, =24 ¥ 4£ZL%4
e AATR WslE B s X-4 4
¥4 (Philips, PW 17100& 39 X-4 3d&
CuK.1(A=1542A)& Al&3oy, A5 Z3 3
Ab&xi= 7}7} 005 deg., 10deg./mino. 2 3t}
HAPVZ(SEM)E ol &3t 2AY e, 244
dA, 71F TY viAFRE BFIPen,
Ba/Sr/Ca¢] A&u 22X A|HE R3¢ AH
o WAFE nAY ZAH7|HP 4339A)& ol &3
Heoy, £ 9 Fuf ¥zl g FAEHL
impedance/gain analyzer(HP 4194A)E o]&31 %},

3. dx o 2@

a¥ 12 &€ BSCT(45/40/15) £%9 &%
Wkl W& S, ey wstes 28 YA

461

A7 HAANE 3 =8 Vol. 14, No. 6. June 2001.

FE #FstnA 25~1200C 9 L= @
AMAEEN 9 EFF £49 FFAE vehd Ao
o dF% FdeM deld uist go] g
BSCT #%9 42014 1200C71x9 & 8 &
AL 4 17%0l0 28, 800T ~1000C €=¥
Mo FF gate AR TEE CO9 Fud 7|
A% Rog AR EL 470C RZdA g wdua
€ BY HAd4 EYE F71EQ Aid 93
dAAg Fojn, 00T 29 FIAAE AR
Z8E COx 7k29) B 7128 Aot} 1020T
2o 2dgas 7t A g9 Hgd s|A% o
349 BSCT A Yol 710 Aoz Az
€rh

TGA DTA
104 10
S
= 2
5 2
= 3
T
80 p— - -2
| | | 1 |
200 400 600 800 1000 1200
Temperature [°C}]
a8 1. E¥E BSCT45/40/15) %9 Alxdg
BA/EF5F 84 44,
Fig. 1. DTA/TGA curves of the mixed BSCT

(45/40/15) powders.
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Fig. 2. X-ray diffraction patterns of BSCT
specimens with variation of the compo-
sition and sintering temperature.
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Fig. 3. Surface microstructure of BSCT(45/40/15)
specimens with variation of the sin-
tering temperature.
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Table 1. Structural properties of BSCT specimens as a function of the sintering temperature.

Composition Sintering Theoretical Sintered Relative Average e
ratio temperature density density density grain size Resistivity
(Ba/Sr/Ca) () @) | @) | ) (um) (2-om)
1300 5.3966 5.1862 96.10 * 7.72x 10"
1350 5.3966 5.2210 96.75 * 1.50 x 10"
50/40/10 1400 5.3966 5.2286 96.89 10.91 3.20% 10"
1450 5.3966 5.2590 97.45 13.13 5.38 < 10"
1500 5.3966 5.2061 96.47 13.36 491x10"
1300 5.3097 5.0950 95.96 * 8.81x10%
1350 5.3097 5.1104 96.25 * 2.08x10"
45/40/15 1400 5.3097 5.1316 96.65 7.90 9.62x10"
1450 5.3097 5.1652 97.28 13.86 6.14%x 10"
1500 5.3097 5.1486 96.97 18.25 1.13x 10"
1300 52212 5.0115 95.98 * 4.42x10"
1350 5.2212 5.0209 96.16 * 8.53x 10"
40/40/20 1400 5.2212 5.0289 96.32 9.13 5.45x 10"
1450 5.2212 5.0537 96.79 11.32 8.53x 10"
1500 5.2212 5.0431 96.59 12.5 8.43x 10"
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Fig. 4. Relative dielectric constant and dielectric
loss at 1KHz of BSCT specimens as a
function of the sintering temperature.



1. KIEEME Vol. 14, No. 6, June 2001.

Ca®l Z=4Y|7} F7tetel we AL&oz oF
He A%e Jehlden, 2dexd wE 9%
TAHA FUch B ITFoM AEF{H 249
BSCT Al#& AHe]257l BF 0T ¢lde|e
W, 2RI H{FHAFE Cad =47}
ZAagted wa aez A425 Fge] o)
7k 548 JYEhdY. RAEHEALL Ca

o rlf

flo

o) z2A4R7t F7rgel Wt i FRe JE
Wlen], 1400T ofdelA £ZAI BE AH9

FAEUE HeRTAA 1% olatg] oh$ Y3

=48 Yehiie

25000
5 (a) BSCT(50/40/10)
é 20000 |
K>
% 15000
@2
2
© 10000 |
[ ]
>
s
& 5000
(4
ola N . . N :
20 0 20 40 60 80
4 24000}  (b) BSCT(45/40/15)
& —a—1300°C
@ —e— 1350°C
8 —a— 1400°C
£ —v—1450°C
B —e— 1500°C
o
o
o
2
=
o
[
14 -
olu R R N r n
20 0 20 40 60 80
12000
€
0,
% , {c) BSCT(40/40/20) 1300°C
§ —e—1350°C
Q Booof —a— 1400°C
g —v—1450°C
% 6000 —e—1500°C
2
'g 4000
=
£
] L
2 2000
0

Temperature [°C]

8 5 BSCT A¥e 2xyizle & v HAa44s.
Fig. 5. Relative dielectric constant of BSCT
function of the

specimens as a

temperature.

464

4.0
(a) BSCT(50/40/10)
35} —a—1300°C
) —e—1350°C
& 30} o
n —a— 1400°C
3 25} —w—1450°C
2 —e—1500°C
8 20
3
5 15}
1.0}
05— T . y r v
20 0 20 40 60 80
22
{b) BSCT(45/40/15)
20 —a— 1300°%C
1.8 —e—1350°C
—— 1400°C
16 A
—9—1450°C

—e—1500°C

Dielectric loss [%)]
>

.20 0 20 40 60 80

1.9} (c) BSCT(40/40/20)

Dielectric loss [%]

Temperature [°C]

a8 6. BSCT A#H9 2=l W fAE4.
Fig. 6. Dielectric loss of BSCT specimens as a
function of the temperature.

4. 48

€ 97NN E (BagsxSrosCax)TiOs  (x=0.10,
0.15, 02008 14 wrgHoz AAY £ A v g
A2Zerd mE T2, 33 54L& nB3Y
o AREEN dH Z A9 dbge 71A% o
A744 BSCT &M YA =+ 1020T 29
ez yewon, X-H AHENHY nHd72z &



AZ1AAAN B2 =82 Vol. 14, No. 6, June 2001.

Z A3 1300C~1500TAA 2249 BE FAY and S. Y. Chu, “Dielectric Properties of
Ad N 234 =5 PRS- Edo] gle uEA AlLOs-Doped Barium Strontium Titanate for
Aol vAFZE JYeElUAed, 1350T olAdlA Application in Phased Array Antennas”,
AzE RE AHY AFUEE o)l8URY 9%~ Jon. J. Appl. Phys., Vol.38, No9, pp5154-
97%el NI 5 2FEAHE JYeRdAd 5161, 1999.

Y AAYYPY Frvies 2F2E7F F71gd 9
Z7hstd 1500Col X AF A7 BSCT(45/40/15) Al
Hell A 1825xme] Hdl H7 A9 A7 E el
Uit BSCT AN HY Ca ZA4Y)7L F7bdto] oig
Ao e FAdsE Zastes AZE Ueluidd
o, 1450TCoA £ZAAIZ BSCT(50/40/10) A&
AN FHAAFE 4324, FAEHN L 09729 $48
FHEAH4L JehART BSCT Al#¥e Ca =44
7} F7hedel wel AHelex:e iy 5AS
HeERl e, 1400T o) del4] 2ZAAZ ZE A
Hel HFAHEAL A2RIA 1% o|ste] G3 ¢
E4& velAh

dAte 2

g d3E eIngAe  2hrzdy
(2000-1-30200-016-2) Yo 2 FHEYL,

&n 28

(1] R C. Buchanan, Ceramic Materials for
Electronics, Dekker, 1986.

(21 T. Horikawa, N. Mikami, T. Makita, J.
Tanimura, M. Kataoka, K. Sato and M.
Nunoshita, "Dielectric properties of
(Ba,Sr)TiOs thin films deposited by rf
sputtering”, Jpn. J. Appl. Phys, Vol32
No.9, pp.4126-4130, 1993.

(3] °l¥3 %, “BSSTAH A&=xe) vlejazyg
FAEA vAE NdOs H7HEAI”, dA7A
2 A 528 3] %}, Vol.9, No.5, pp.439-444, 1996.

(41 B. Jaffe, W. R. Cook and H. Jaffe,
Piezoelectric Ceramics, Academic Press,
1971.

[5] S. S. Lim, M. S. Han, S. R. Ha, and S. G.
Lee, "Dielectric and pyroelectric properties
of (Ba,Sr,Ca)TiO3 ceramics for uncooled
infrared detectors, Jpn. J. Appl. Phys.,
Vo0l.39, No.8, pp.4835-4838, 2000.

[6] L. Wu, Y. C. Chen, Y. P. Chouy, Y. T. Tsai

465



