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Influences of Deposition Pressure on Structures and Optical
Properties of Sputtered Aluminum Nitride Films

Huang Meidong Du Shan Wang Lige Zhang Linlin

(College of Physics and Electronic Information , Tianjin Normal University, Tianjin 300387, China)

Abstract Aluminum nitride CAIN) films are fabricated on well polished K9 glass substrate by reactive radio
frequency (RF) magnetron sputtering technique. Influence of deposition pressure on microstructure and properties of
AIN films is investigated. as other deposition parameters are kept as constants. Experiments as well as simulation are
carried out to investigate microstructures and optical properties of the films in terms of deposition pressure. The
results indicate that the AIN films are crystalline and the deposition pressure influences orientation of the crystallites.
The films are transparent according to the transmittance spectra. The refractive index, obtained by simulation of the
transmittance spectra using envelope method, and the deposition rate of the films decreases with increasing deposition
pressure. The mechanism of effects of deposition pressure on structure and optical properties of AIN films is
tentatively analyzed.
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Fig. 1 Deposition rate of AIN thin films at different
deposition pressures
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Fig. 3 Surface morphology of AIN films by AFM at different deposition pressures. (a) P=0.15 Pa; (b) P=0. 3 Pa;
(¢) P=0.6 Pa; (d) P=0.8 Pa and (e) P=1.0 Pa
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Fig. 5

Transmittance spectra of AIN thin films at different deposition pressures. (a) P=0.15 Pa; (b) P=0. 3 Pa;

(¢) P=0.6 Pa; (d) P=0.8 Pa; (e) P=1.0 Pa
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Table 1 Measured and calculated thickness of the films at different pressures
Deposition pressure /Pa 0.15 0.3 0.6 0.8 1.0
Measured thickness /nm 1732 1496 1443 1328 1201
Calculated thickness /nm 1785 1581 1485 1376 1253
Relative error /% 3.06 5.7 2.9 3.6 4.3
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