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Abstract

We have investigated the thermal reaction property and the oxygen behavior of TiN/Ti/Si structure
after different heat treatments using x-ray photoelectron spectroscopy and cross-sectional transmis-
sion electron microscopy measurements. During the heat treatment in N, ambient, the considerable
amount of oxygen atoms incorporates into TiN/Ti/Si Structures. It is found that oxygen atoms pile up
at the top surface of TiN and TiN/Ti interface, forming a compound of TiO, above 600°C. Inside the
TiN film, the oxygen content increases as the annealing temperature increases, mostly TiO and Ti,O;
rather than thermodynamically stable TiO,. Above the annealing temperature of 550°C, the TiSi, for-
mation has initiated. One thing to note is that a severe blistering is observed in the sample annealed at
600°C, due to (1) the difference of thermal expansion coefficient between TiN and Si;(2) the com-
pressive stress induced by the volume reduction caused by the Ti-Silicide grain while elevating tem-

peratures.
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