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Abstract For the aim of thin microwave absorbers used in mobile telecommunication frequency band, this
study proposed a high permittivity dielectrics(A/4 spacer) coated with ITO thin films of 377 {¥sq(impedance
transformer). High frequency dielectric properties of ferroelectric ceramics, electrical properties of ITO thin
films and microwave absorbing properties of ITO/dielectrics were investigated. Ferroelectric materials including
BaTiO3(BT), 0.9Pb(Mgy3Nby3)O3-0.1PbTiO3(PMN-PT), 0.8Pb(Mgy/sNbas)03-0.2Pb(Zn;5Nbgs)O3(PMN-PZN) were
prepared by ceramic processing for high permittivity dielectrics,. The ferroelectric materials show high dielectric
constant and dielectric loss in the microwave frequency range. The microwave absorbance (at 2 GHz) of BT,
0.9PMN-0.1PT, and 0.8PMN-0.2PZN were found to be 60%(at a thickness of 3.5 mm), 20% (2.5 mm), and 30%
(2.5 mm), respectively. By coating the ITO thin films on the ferroelectric substrates with A/4 thickness, the
microwave absorbance is greatly improved. Particularly, when the surface resistance of ITO films is closed of
377 ¥sq, the reflection loss is reduced to -20 dB(99% absorbance). This is attributed to the wave impedance
matching controlled by ITO thin films at a given thickness of high permittivity dielectrics of A/4 (3.5 mm for
BT, 2.5 mm for PMN-PT and PMN-PZN at 2 GHz). It is, therefore, successfully proposed that the ITO/
ferroelectric materials with controlled surface resistance and high dielectric constant can be useful as a thin
microwave absorbers in mobile telecommunication frequency band.
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Fig. 1. Schematic description of A4 microwave absorber (a)
and its equivalent circuit (b).
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Table 1. Deposition conditions for ITO films.

Parameters Deposition Condition
Target-Substrate Distance 5cm
Initial Pressure < 5% 10° Torr
Working Pressure 1X 107 Torr
Substrate Temperature 200°C
Ar Flow Rate 30 sccm
02 Flow Rate 10 sccm
RF Input Power InO,: 120W, Sn: 20~60 W
Pre-sputtering Time 3 min
Deposition Time 30~60 min
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Fig. 2. X-ray diffraction patterns of calcined powders: (a) BT,
(b) PMN-PT and (c} PMN-PZN.

Fig. 3. Microstructure of PMN-PT.
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Fig. 4. Complex permittivity of ferroelectic materials: (a) BT,
(b) PMN-PT and (c) PMN-PZN.
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Fig. 5. Cross-sectional SEM of ITO films deposited on the
substrates of (a) BT, (b) PMN-PT and (c) PMN-PZN.
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Fig. 6. Resistivity of ITO films deposited on the ferroelectric
substrates.
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