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The rapid scale-down of IC technology has made most contemporary analytical techniques difficult
for the IC industry to meet the requirements of high spatial resolution and sensitivity at atomic
levels. One of the critical metrology tasks is to measure the thickness of the ultra-thin silicon oxide
dielectric layer of MOSFET devices and to characterize the interface property between novel high-k
dielectric materials and the silicon substrate. In the article, the principle of thin film thickness
measurement by angle resolved X-ray photoelectron spectroscopy (ARXPS) is described in detail.
The relation between the film thickness and the XPS analysis angle is derived based on the inelastic
mean free path of electrons traveling in solids. A few examples of interface characterization for
nitrided silicon oxides and hafnium oxides are given to demonstrate the analytical potential of

ARXPS for the sub-100 nm I C technology.
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