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Fabrication of LiCOs-doped ZnO Thin Film Bulk Acoustic Resonator
and Structural, Electrical Properties as a Function of Annealing Temperatures
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Abstract

In this study, we fabricated FBAR(film bulk acoustic resonator) by using Li2COz:ZnO as a function
of annealing temperature and concentrated on effect of frequency characteristic of FBAR. The results
show that the annealing affects resistivity and crystallity. The optimum properties were observed for
film annealed at 500 C. The resistivity was 15x10" € - cm and the roughness was 21.10 nm. And the
return loss is improved from —-24.9 at 300 C to -29.8 at 500 C without the resonant frequency change.
We finally confirmed the improvement on the frequency characteristics of FBAR device by annealing

process at the optimized condition.
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. Fabrication process of LizCOs—doped ZnO
thin film bulk acoustic resonator.
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Fig. 2. X-ray patterns as a function of annealing

temperature.
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Table 2. Structural properties of Li2CO2ZnO as a
function of annealing temperature.
Amnealing 350 400 500 600
temperature(C)
Peak shift 00 013 —006 -0.04
(degree)
i craxis 52824 52493 52286 52227
attice parameter
Compressive g7 39 9] 15

stress (GPa)
FWHM (degree) 0.3784 0.3214 0.3076 0.3392

Crystalline
size (nm)

22.8468 27.1465 28.9672 25.5621

= 3.

Table 3.
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Resistivity and roughness as a function
of annealing temperature.

Annealing

temperature (C) 300

400 500 600

Resistivity

35x10" 5.3x10° 1.5x10" 8.2x10"
(2« cm)

Roughness (nm) 80.73 3590 2110 8012
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Fig. 3. Return loss as a function of annealing
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