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MOS Interface State Charge Transient Spectroscopy

Zheng Xinyu and Li Zhijian
(Institute of Microelectronics, Qinghua University)

Abstract

The MOS interface state charge transient spectroscopy (MQTS) presented here is
developed on the basis of the authors’ previously published pulse @(V) method. By -
investigating the gate charge transient response Q(#) corresponding to the interface
states in a small energy interval AE (AE<KET) at constant temperature T, (1) the in-
terface state energy-gate voltage relation E(V,) over almost the whole forbidden gap,
(2) the state density N, (F) of interface states within the gap and with relaxation time
constant from several microsecond to tens millisecond, (3) and the capture cross section
0.(E) and g,(E) are obtainable with a single P or N type specimen. Because the pa-
rameters N, (E), 0.(E) and ¢,(E) are characterized independently by the transient
srectrum peaks, no hypothesis about the dependence of ¢, and ¢, on £ or T is needed.
Moreover, by use of the spectrum analysis treatment different types of interface states
can be distinguished and characterized respectively even if their energy distribution
overlap with each other,

The measurement method and the spectrum analysis principles of MQTS are dis-
cussed in the paper. Obvious evidence of the two types of interface states coexisting in
the same energy range is also reported,





