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MODELLING OF MULTI-ION-BEAM REACTIVE
COSPUTTERING OF METAL OXIDE THIN FILMS (I)

ESTABLISHMENT OF THE MODEL

XIAO DING-QuAN WEI LI.FAN LI ZI-SEN
ZHU JIAN-GUO, QIAN ZHENG-HONG, PENG WEN-BIN

( Department of Matertals Science, Sichuan University, Chengdu 610064)
(Received 8 October 1994)

ABSTRACT

Reactive sputtering is a very useful technique for fabricating oxides and other compound thin
films. Very recently, we developed a technique named multi-ion-beam reactive conputtering ( MI-
BRECS) for preparing multi-component metal oxide thin films. In order to promote the development
of this technique, it is necessary to investigate the mechanisms of thin film growth of reactive
cosputtering . Based on the well-known gas kinetics, we established a fundamental model of multi-ion
beam, multi-target reactive cosputtering under stable sputtering circumstances, and obtained the re-
lationships between both the deposition rate and composition of thin films and the controllable reac-
tive cosputtering parameters. This model reveals the essential parameters that affect the composition
of thin films. and the methods for controlling the deposition rate and the composition of thin films can

be obtained from ' model.
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