Journal of the Korean Ceramic Society
Vol. 41, No. 6, pp. 444~449, 2004.

A™strele| Hol ofst BNTA MzteAo X247 A Ol0[AZn /H

A . H&Z+ . ZXYA* - Fatoshi Utsuno** - H27|°
Babstn Fr)A 838k
*S M 7 A ZdXVbJ}%?-ZL-E—
**oli 57:]1;]]61-—! A(E)\]—7]%O:].?_}\
(20041 3¥ 29 o 20049 5¥ 149 5%)

JIm
0x

5% - 0f

40

Sintering and Dielectric Properties of BaO-Nd,05-TiO,
Microwave Ceramics with Glass-Ceramics

Dong-Soo Heo, Woo-Suk Lee, Soon-Jong Jeong,* Jae-Sung Song,* Futoshi Utsune,** and Bong-Ki Ryu’r
Department of Inorganic Materials Engineering, Pusan National University, Pusan 609-735, Korea
*Electric and Magnetic Devices Group, KERI, Chang-Won 641-120, Korea
*#[IS. University of Tokyo 4-6-1 Komaba Meguro-Ku, Tokyo 153-8505, Japan
(Received March 2, 2004; Accepted May 14, 2004)

=2

BaO-Nd,05-TiO, Al vlol A28} §-31A Aetezel AAskR21E Avtsted Azt9-ZA sk 584 FHAAEE Az
&, 235 dA¥ RF 754 58 78 A% Aeid FHAAEEAY &87Fsdd sl HFESF3rh BaO-Nd,O5-
TiOAl F3A Mgt 2o PbO-TiO,-ALO;-Si0, 249 AA3}t FelE 5~-30wt% HAZR H7Iste £42%E5 1300°ColA
1050°C7HAl @& 4 Adow, H7iEe] Frtel ot %ﬂ% AstR 1% AFERS F7t g YAl FHsHA A
Ak B3], 2443 F9Z 20w% ol HIMEIHE AE, 1050°Ce] 2425 959% olAte] ANUEE zhe *5T
2AAE AL F YN, o] "W FHEE)S 72, EFAFQ-HE 15000192, 7IFIF SEAT (e 22 ppm/°CS
T o]y d e FHES F21E5Y A POTIOY Al 7190& Zelnth

M1

ABSTRACT

The microwave dielectric properties of low temperature sintered BaO-Nd,05-TiO, (here afier BNT) with a Pb-based glass-ceramics
were studied in order to investigate their applicability to Low Temperature Co-fired Ceramics (LTCC) for fabrication of multilayered
Radio Frequency (RF) passive components module. The BNT ceramics, with 5~30 wt% of PbO-TiO,-Al,05-Si0, based glass-
ceramics, were sintered at 1050°C, which is lower than 1300°C, sintering temperature of pure BNT ceramics. With increasing the
amount of the glass-ceramics, sintering rate of the ceramics become activated due to the softening of glass, resulting in low-temperature
densification. BaO-Nd,O;-TiO, microwave ceramics with 20 wt% glass~ceramics exhibit sintered relative densities over 95% and
dielectric constant of 72, quality factor of 1500, and temperature coefficient of frequency of +22 ppm/°C. This enhanced dielectric
properties are attributed to mainly the presence of crystalline phases PbTiO; within the Pb-based glass.
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Fig. 1. TMA curve of glass sample (heating rate : 10°C/min).
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Fig. 2. DTA curve of glass sample (heating rate : 5, 10, 15, and
20°C/min).
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Fig. 3. Kissinger plot for glass at heating rates of 5, 10, 15, and
25°C/min.
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Fig. 4. XRD patterns of (a) MBRT-90 sintered at 1300°C,
(b) quenched glass, (c) glass sintered at 600°C, and
(d) at 800°C.
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Fig. 7. SEM images of MBRT-90 sintered at 1050°C with different glass contents of (a) 5 wt%, (b) 10 wt%, (c) 20 wt%, and

(d) 30 wt%.
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