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Pressure Response of Aluminum Nitride Thin Film Prepared on Silicon Substrates
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Highly c-axis-oriented aluminum nitride (AIN) thin film sensor elements were prepared on silicon single crystal
by rf magnetron sputtering technique. The sensor characteristics were evaluated under pressures of 0.1 to 1.6
MPa and frequency of 0.1 to 100 Hz at room temperature. The deviation from the linearity of charges with pres-
sures for the AIN sensor was within 1.49% of a full scale at 1.6 MPa, which indicates a good linearity between
0.1 and 1.6 MPa. The AIN sensor showed a good flat frequency characteristic between 1 and 100 Hz. It is con-
firmed that the AIN thin film has a good possibility as a pressure sensor.
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Fig. 1. X-ray rocking curve of AIN thin films prepared on Si (100).
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Fig. 2. Structure of AIN sensor element.

Fig. 3. AIN element and measuring tool (Cu electrode plates and
alumina plates).

Fig. 4. Pressure measuring apparatus.
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Fig. 5. AIN sensor output (A) and the load cell output (B) of the
pressure measuring apparatus at the frequency of 1 Hz under the load-
ed pressure of 3.0+0.2 MPa.
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Fig. 6. Variation of charges of AIN element sensor (A: full lines)
and a commercial quartz element sensor (C: dotted lines) with pres-
sures at the frequencies between 0.1 and 100 Hz.
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Fig. 7. Frequency response of gains and phases of AIN element sen-
sor and a commercial quartz element sensor under the loaded pressure
of 3.0£0.2 MPa.
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