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Abstract.

Power metal-oxide-semiconductor. field-effect transistors (MOSFETS) have been widely
applied to power electronics owing”to great semiconductor industry. LDMOS (lateral
Double-Diffused MOSFET) is usually the driver component in high voltage integrated
circuits. In our study, we will engage in the characteristics of LDMOS including of SPICE
macro model and the reliability issues.

Because the architecture of a LDMOS is different from it of a MOSFET, there is still a
lack of SPICE model for LDMOS. In our study, we use the sub-circuit method to model a
LDMOS device. The method mainly consists of an intrinsic MOS model and a gate and drain
voltage controlled resistance. In addition, we model the extra fringe currents by giving a

fringe MOS model. After deducing the influence of the fringe effect, we extract the MOS



model from I-V measured data in low-Vg stage region and reverse calculate the external
resistance in high-\VVg stage region using the MOS model. Finally, the model is amended by
correcting function of self-heating. Not only achieving a single size device, we also consider
the application of LDMOS scaling problems and various operation modes. Therefore, we used
the binning technique to bin the models from four corner size models to generate a universal
SPICE macro model suitable for various devices of different sizes and operation conditions.

Another part of our study is the investigation of the reliability issue of various
hot-carrier degradation modes. We identify the properties of trap types and locations of oxide
damage under different hot-carrier stress modes by using a novel three-region charge pumping
technique.

According to our study, we can conclude that: We don’t need MESDRIFT devices and
can extract a SPICE macro model from LDMOS. And the research about reliability of
LDMOS shows that there is most. serious hot-carrier degradation under max. Ig stress

condition.
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