Journal of the Korean Ceramic Society
Vol. 44, No. 5, pp. 179~183, 2007.

Preparation and Characterization of BCB Resin-BNT Composite Substrate Materials

Un-Yong Kim, Myoung-Pyo Chun, Jung-He Cho, Byung-Ik Kim, Yong-Hyun Lee,
Sung-Jae Myoung, Ik-Hyun Han, and Dong-Uk Shin*"

Advanced Materials and Components Laboratory, Korea Institute of Ceramic Engineering and Technology, Seoul 153-801, Korea
*Department Materials Science Engineering, Han-Yang University, Seoul 133-791, korea

(Received April 16, 2007; Accepted May 25, 2007)

BCB Resin-BNT =gt 7|2 &%fo] M= H S Hot
RS MUE - 2HS - 4WA - 0|8 - HAK - B - UESH
2971%4,

*FrFoi et Al Fehet
(2007 49 169 Ha 2007 59 25¢ &%)

ABSTRACT

BCB Resin-BaNd, Ti,O,(BNT) composites with BNT contents were prepared by tape casting method and epoxy resin-BNT
composites were prepared by using heating press. Their dielectric properties and microstructures were investigated. The dielectric
properties such as dielectric constant and dielectric loss at 1 MHz for epoxy resin-BNT composites and BCB resin-BNT composites
are improved with an increase of BNT volume fraction. The dielectric constant of the Epoxy-BNT composite increased from 5.9 to
7.8 as the volume fraction of BNT increased from 15 to 25. The dielectric constant of the BCB-BNT composite increased from 9.1
to 15.5 as the volume fraction of BNT increased from 30 to 50. The dielectric behavior of BCB-BNT system can be explained by
Lichtenecker’s equation. The dielectric constant of epoxy resin-BNT composite is smaller than that of BCB resin-BNT composite.
These results are considered to be related with the dispersion of BNT filler in polymer matrix from the result of SEM photograph.
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Fig. 1. Dielectric property comparison of BNT, BCB and
€poXxy.
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Fig. 2. XRD pattern of calcined BNT at 1270°C.
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Table 1. Lattice Parameter of BNT

a b c
JCPDS 22.34 12.21 3.852
Experiment 23.86 12.96 4.05

O : Ba, O: Rare earth and Ba

Fig. 3. Tungsten-bronze structure.
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Table 2. Dielectric Property of Sintered BNT
Sample Frequency (GHz) Dielectric constant Quality factor

1 4.6053 91.04 1313
2 4.5896 90.98 1378
3 4.5966 91.01 1211
4 4.6087 91.05 1377
5 4.5945 91.32 1329
Average 4.5989 91.08 1321

Table 3. Dielectric Property of Epoxy/BNT Composite with
BNT Contents at 1| MHz

Thickness Diameter Capacitance

Sample (mm)  (mm) (oF) Permittivity Loss
BNT 15vol%  3.10 25.30 8.58 59 0.011
BNT 20 vol%  2.95 25.14 10.92 7.3 0.012
BNT25vol% 2.73 25.21 12.61 7.8 0.006

Table 4. Dielectric Property of BCB/BNT Composite with BNT
Contents at 1 MHz

Thickness Diameter Capacitance

Sample (mm)  (mm) oF) Permittivity Loss
BNT30vol% 0.13 5.66 15.65 9.1  0.001
BNT40vlo% 0.14 5.52 2132 141  0.001
BNT 50 vol%  0.19 5.56 17.54 155  0.001
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Fig. 4. Comparison of expected. data and experimental data of
BCB-BNT composite.
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Fig. 5. Optical images of epoxy/BNT composite surface with
BNT contents (a)15 vol%, (b)20 vol%, and (¢)25 vol%.
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Fig. 6. SEM images of BCB/BNT composite fracture surface with
BNT contents (a)30 vol%, (b)40 vol%, and (c)50 vol%.
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