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Abstract

Ferroelectric Pb(Zri«Tix)Os (PZT) films were deposited on (001) MgO single crystals using sol-gel
method. Structural properties and surface morphologies of PZT films were investigated using an X-ray
diffractometer and a scanning electron microscopy, respectively. The dielectric properties of PZT films
were investigated with the dc bias field using interdigitated capacitors (IDC) which were fabricated on
PZT films using a thick metal layer by photolithography and dry etching process. The small signal
dielectric properties of PZT films were calculated by a modified conformal mapping method with low
and high frequency data, such as capacitance measured by an impedance gain/phase analyzer at 100
XHz and reflection coefficient (S-parameter) measured by a HP 8510C vector network analyzer at 1 -
20 GHz. The IDC on PZT films exhibited about 67% of capacitance change with an electric field of
135 kV/cm at 10 GHz. These PZT thin films can be applied to tunable microwave devices such as

phase shifters, tunable resonators and tunable filters.
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Fig. 1. Layout and dimensions of interdigitated
capacitors.
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Fig. 2. XRD pattern of PZT thin film was

annealed at 750 C for 2 minutes.
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Fig. 3. (a)Surface and (b) cross—sectional SEM
micrograph of the PZT film.
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Fig. 4. DC bias voltage dependence of IDC at 5
and 10 GHz.
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Fig. 5. Bias voltage dependant measured
capacitance of the IDC.
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Fig. 6. Bias voltage dependant measured tan ¢
of the IDC at 5 tm gap.
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