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Effects of Pressure on Field Emission Characteristics of
AIN Thin Films Prepared by RF Reactive Magnetron Sputtering
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(College of Materials Science and Engineering » Beijing University of Technology . Beijing 100124, China)

Abstract: Aluminum nitride ( AIN) thin films were prepared by radio frequency (RF) reactive
magnetron sputtering at the pressure ranging from 0.5 Pa to 2. 0 Pa. Keeping the invariant
process parameters, the thickness of the films changed very small by changing the working
pressure. The field emission (FE) measurement showed that the FE current can be observed
only for these films prepared under the lower work pressure 0.5 Pa and 0. 7 Pa. The scan-
ning electron microscope (SEM) images showed that the films prepared with higher working
pressure (2.0 Pa) are easy to form vacancy and micro-voids. Then electrons transport in the
films will be scattered by the defects and can’t tunneling through surface barrier and no FE
appearing. It suggests that for AIN films prepared by RF reactive magnetron sputtering, to
get excellent FE properties, a lower pressure may be better. The study also indicates that
the films with more compact grains and smaller defects may have excellent FE properties.
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Table 1 Threshold electric field of AIN films prepared
under different sputtering pressure
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