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Abstract This study has provided some of the first experimental results of NMOSFET hot-carrier degradation for the
analog circuit application. After hot-carrier stress under the whole range of gate voltage, the degradation of NMOSFET
characteristics is measured in saturation region. In addition to interface states, the evidences of hole and electron traps
are found near drain depending on the biased gate voltage, which is believed to the cause for the variation of the
transconductance(gm) and the output conductance(gss). And it is found that hole trap is a dominant mechanism of device
degradation in a low-gate voltage saturation region, The parameter degradation is sensitive to the channel length of
devices. As the channel length is shortened, the influence of hole trap on the channel conductance is increased. Because
the magnitude of gn and g¢s are increased or decreased depending on analog operation conditions and analog device
structures, careful transistor design including the level of the biased gate voltage and the channel length is therefore
required for optimal voltage gain (Av=gm/g¢s) in analog circuit.
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