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Characteristics of Ta,Os Films by RF Reactive Sputtering
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Abstract

Tantalum pentoxide(Ta,Os) thin films on p-type (100) silicon wafer were fabricated by RF reactive sputtering.
Physical properties and structure of the specimens were examined by XRD and AES. From the C-V analysis,
the dielectric constant of Ta,Os films was in the range of 10-12 in the reactive gas atmosphere in which 10%
of oxygen gas is mixed. The ratio of Ta: O was 1°2 and 1: 249 by AES and RBS examination, respectively.
The heat-treatment at 700C in O, ambient led to induce crystallization. ‘When the heat-treatment temperature
was 1000T, the dielectric constant was 20.5 in O. ambient and 23 in N, ambient, respectively. The crystal structure
of Ta,0s film was pseudo hexagonal of 8-Ta2,0s. The flat band voltage shift(AVs) of the specimens and the
leakage current density were decreased for higher oxygen mixing ratio. The maximum breakdown field was
24MV/cm at the oxygen mixing ratio of 10%. The Ta0;s films will be applicable to hydrogen ion sensitive
film and gate oxide material for memory device.
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Table 1. Deposition conditions of Ta,Os films
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