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Abstract

The aim of the study is to scrutinize the relationship between the area of resonance and insertion
loss by analyzing the characteristics of 2-port resonator. This was done through designing an air-gap
type Film Bulk Acoustic Resonator (FBAR) by using CAD model for the application of bandpass filter
of high-frequency band with piezoelectric thin film. Moreover, through the design of ladder-type BPF,
we were able to observe changes in bandwidth, resonation, out-of-band rejection depending on the

number and area of resonator.
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218 1. Schematic of air-gap type FBAR.
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¥ 1. Material parameter used in the model.

Acoustic | Acoustic
Property | Impedance velocity
(Mrayls) | (m/s)

AIN 372 11040 3270 10

Density | Thickness
(kg/m*) (gm)

ZnO 35.9 6330 5680 1.0
Pt 69.9 3300 21500 0.1
Au 62.6 3240 19320 01
0.2
SiNx 20.8 6700 3100 0.2
Si 19.7 8430 2332 500
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323 2. Spice subcircuit for the thickness-mode

transducer.
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%Y 4. Experimental data of S—parameters of ZnO
with the area size 150im.

3% 5. Experimental data of S-parameters of
AIN with the area size 150um.

¥ 2. Experimental data of results of AIN with the
area size 45um, 110m, 150/m, 200¢m, 250¢m.

Center . Insertion
Area Attenuation
L X ] Frequency [dB] Loss
AT GHz) [dB]
45 X 45 2.088 31.739 0.197
65 X 65 2.083 36.041 4110
110 X 110 2.088 43.453 4250
150 X 150 2.088 46.283 8.288
200 x 200 2.088 52.456 12.821
250 X 250 2.088 53.305 16.561
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Output Reflection Cosficient

Input Reflection Coefficient

EIRRY

heq (1 800GHE to 2.400GH)

treq (1 600GHZ to 2 400GHz)

23 6. Smith chart Sy, Sz with the area size
150m.
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18 7. Modeling result of 2/1 of Sz of AIN FBAR
ladder filter with the area size 150m.
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