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ABSTRACT

Film bulk acoustic over-moded resonator were fabricated on Si with AIN piezoelectric film. Highly c-axis oriented AIN thin films
reactively sputtered without substrate heating. The degree of c-axis orientation of piezoelectric AIN film increased as the distance
between larget and substrate and the operation pressure decreased. As the active arcas of the over-moded resonator decreased, the input
impedance of the TFR increased. In case of the 200 pum > 200 pm resonation area, the input impedance of the resonaor is nearly 50
€ at 2~3 GHz. AIN-Si over-moded resonators have exhibited the eftective coupling coetficient of 0.109 % and K ;- Q product
of 0.3 at 2.60976 GHz in mode number of 294.
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Table 1. Optimum Deposition Conditions of the AIN Thin Film

deposition variables conditions
base pressure <2 X 107 torr
target Al (99.999%), 2 inch
distance ( target-substrate) 6 cm
sputtering pressure 5 mutorr
if power 200 W
Ar : N, flow rate 16 : 4 sccm
substrate temperature room temperature
deposition rate 120 A/min
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Fig. 2. 0-20 XRD scan of a AIN film on Si(100) grown at room

temperature. Inset shows the rocking curve of AIN(002)
peak.
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Fig. 3. Microstructure of the sputtered AIN film on Si(100) at
room temperature. (a) surface and (b) cross-section
morphology.
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Fig. 4. Simulated broad band impedance of the simple reso-
nator without substrate and over-moded resonator with
substrate acoustic impedance and loss. The resonators
are composed of A1(0.15 pm)/AIN(1.9 um)/Al0.1 um)/
Si(480 um). The straight line is over-moded resonator
and the dotted line is TFR.
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Fig. 5. Measured (a) and simulated (b) broad band impedance
of the over-moded resonator as a function of active
area. The resonators are composed of Al(0.15 pm)/
AIN(1.9 um)/AL(0.1 um)/Si(480 um).
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Fig. 6. The measured return loss (a), magnitude and phase (b)
of the input electric impedance of a over-moded reso-
nator. The series resonance frequency is 2.60976 GHz
and the parallel resonant frequency is 2.61136 GHz, and
the Q's are 133 and 134, respectively. The silicon
substrate thickness of 480 Um produces a resonance
spacing of 8,86 MHz. Therefore, the resonator mode
number is 294,
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