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Abstract

High dielectric insulators have been widely studied for their application to thin film capacitors. Among these
insulators, tantalum oxide ( Ta,Os ) is an attractive material for VLS| and optoelectronic devices, because of its
high breakdown voltage and dielectric constant.

Electrical properties of Ta,05 and Ta,Os-based composite films prepared by magnetron sputtering have been
investigated in view of their O/Ta ratios, impurities, and micro structures. As additive oxides, Y,0; and WO,
were found to be effective materials for improving insulating properties without decreasing their dielectric
constant. Furthermore, measurements of the temperature dependence of the leakage current revealed that the
conduction mechanism at RT changed from the Poole-Frenkel type to the Fowler-Nordheim tunneling type by
adding Y ,0; or WO; into Ta,0Os. Based on the detailed analysis of the results, it is concluded that the addition
of Y,0O3 and WO; into the Ta,Os film is effective in the reduction of the defect density without high-temperature
annealing and alteration of the electrical conduction mechanism of the films.
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Table 1 The AES signal peak to peak relative intensity ratio of O/Taand C/(Ta+0O),
the packing density D (%) obtained by RBS, and the breakdown field
srength E,y (MV/cm) for the samples prepared with various deposition
rates Rd (nm/min). Column 1 shows the sputtering conditions; substrate
temperature, rf input power, and O, fraction of sputtering gas.

Sample Rd

30000, 100W, 10% | 0.21

30000, 300w, 10% 19

3000 , 500W, 10% 55

OfTa | C/(Ta+O)| D | Ey
41 | 0044 0.21
43 | 0021 0.18
43 | 0018 | 95 | 0.70

30000, 500w, 30% | 1.8

52 0.010 | 90 18

30000, 500w, 50% 14

5.8 0.011 97 16

RT, 500W, 10% 6.4

41 0.018 87 | 0.80

RT, 500W, 50% 15

45 0009 | 87 | 0.85
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for an as-deposited Ta-Y-O film.
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characteristics for an as-deposited Ta-Y-O film.
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