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A Study on the SAW Characteristics of the AIN Thin Film Prepared by Reactive
RF Magnetron Sputtering System
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Abstract — AIN thin film has been deposited on the Al;Os substrate with reactive radio frequency( RF) magnetron
sputtering method. In this work, elelctromechanical coupling coefficient of AIN thin film was increased with an increase
of £IN thin film thickness, and the maximum value was 0.11%6. Insertion loss of SAW device was decreased with an
increase of AIN thin film thickness and the minimum value was 33[dBl. SAW velocity of IDTs/AIN/Al:O3 structure and
IDT +/AIN/Al:Qs/Si structure were about 5480["] and 5040[™s] respectively.
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Fig. 1 XRD resuits of AN thin fim on the sapphire
Substrate.
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P=2mTorr, Rms=3.68[nm]
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Fig. 2 AFM surface images of AIN thin film deposited on
the sapphire substrate.
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Table 1 Photo Mask for 2 port SAW filter.
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Fig. 3 Insertion loss of 2-port SAW filter fabricated on 2.1
fum] thick AIN thin film.
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Fig. 4 Simulation results of Two-port SAW filter insertion
loss using K? of 2.1[zm] thick AIN thin film.
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Fig. 5 SEM images of AIN thin film.
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Fig. 6 Insertion loss of two-port SAW filter fabricated on
the 4.2(um] thick AIN thin film.
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Fig. 7 Insertion loss of Two-port SAW filter with the
AIN/AILO4/Si structure.
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Fig. 8 AFM surface image of AIN thin film deposited for 72
hours.
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Fig. 9 Insertion loss of 2-port SAW filter fabricated on the
18[um] thick AIN thin film.
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Table 2 Variation of SAW characteristics of AIN thin film of
various thickness.
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