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The temperature effect on the electrical properties of W / Tas0s / Si structures
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Tas0s film are recognized as promising capacitor dielectric for future DRAM's. The electrical
properties of Ta)Os films greatly depend on the heating condition. In the practical fabrication
process, several annealing process, such as the annealing of Al in Hz (about 4007C) and reflow of
BPSG (borophosphosilicate glass) film in N2 (about 8007TC), exist after deposition of Tax0s film.

In this paper, we describe the temperature effect on the electrical properties of W/Ta20s/Si
structure. The thin film of Ta0s and tungsten have been deposited on p-si(100) wafer using the
sputtering system. The heating temperature was varied from 500 to 900C in Nz for 30min and The
degree of temperature is 100°C.

In a log(J/E®) Vs 1/E plot of typical I-V data, we find a linear relationship for the temperature of
500, 600C and as deposition. This could indicate Fowler-Nordheim tunneling as the dominant mode
of current transports. However, we can not find a linear relationship for the temperature above 700
C. This could not indicate Fowler-Nordheim tunneling as the dominant mode of current transport.
The high frequency (IMHz) capacitance-voltage (C-V) of W/Taz0s /Si Capacitor were investigated
on the basis of shift in the threshold voltage and dielectric constant. The magnitude of the
threshold voltage and dielectric constant depends on the heating temperature, and increases with

heating temperature.
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