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Gate Charge Relaxation Mechanism of MOS Structure with Zero
Biased Source and Transient Spectroscopic Measurement of
Si/Si0, Interface State Distribution near Minority
Carrier Band Edge

Zheng Xinyu and Li Zhijian

(Insiituse of Microeleciranics, Tsinghua University, Beijing)

Abstract

The gate charge relaxation mechanism of MOS structure with zero biased source regiom
is investigated under a small gate square pulse. It is demonstrated that when the Fermi level
goes to the surface minority carrier energy hand edge, this mechanism will turn from the car-
rier capturing and emitting of interface states to the minority carrier diffusing and drifting
delayed by interface state trapping. The theoretically predicted behaviors of such a minority-
carrier transportation are verified by a series of experiments. Based on this theory a new me-
asurement principle for Si/SiO; interface state density near minority carrier band edge is pro-
posed and the Dy (E) formula is deduced, too. The obtained Dy (E) distributions show some-
important and common features. Even in the energy position 0.05eV apart from the minority-
carrier edge reasonable Dy(E) measurement is also obtainable by this method.

KEY WORDS: Metat-insulator-semiconductor systems, Semiconductorinsulator inter--
faces, Interface states, Electronic states, Charge transport, Transient response characteristic me—
asurement





