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Abstract

AIN thin films have been fabricated by using RF magnetron sputtering method and their crystal orientations,
microstructures and piezoelectric properties have been investigated with variation of the Ar/N; gas ratio and the substrate
temperature. Particularly, when the Ar/N; gas ratio and the substrate temperature are 10/10 (scem) and 400C, respectively,
the AIN thin film exhibits the highest (002) orientation. The result of the surface roughness measurement by using AFM
shows that the surface roughness becomes better as the partial pressure of N; increases at the substrate temperature of
400C and it becomes the smallest value of 21 nm when Ar/N; is /20 (sccm). The AFM measurement also shows that
when Ar/N; is 10/10 (sccm) shows that surface roughness becomes better as the substrate temperature increases from
room temperature up to 300T and then it becomes worse as the substrate temperature goes up from 300°C. At the
substrate temperature of 300C and Ar/Ny=10/10 (sccm), the surface roughness is 3.036 nm. The piezoelectric constant (dss)
of AIN thin film is measured by Pneumatic probe method. The measurement shows that the AIN thin film with the
highest (002) orientation, fabricated at Ar/Np=10/10 (sccm) and the substrate temperature of 400°C, has the best
piezoelectric constant (dg) of 6.01 pC/N.
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Table 1.

AN gtat Zxb x4
Sputtering conditions of AIN thin films.

Condition

200 W

6 cm

6x10° Torr

3x10°° Torr

15/5, 10/10, 5/15, 0/20
RT, 200, 300, 400, 500

Deposition parameter

RF power

Distance (target to substrate)
Working pressure

Base pressure

Ar/N; flow ratio (sccm)
Substrate temperature(C)
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