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Use of data analysis and TCAD simulations to understand the characteristics and reliability of high
voltage MOS transistors
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igh voltage metal-oxide-semiconductor (MOS) transistors are widely used in smart power management integrated circuits

(IC), liquid-crystal display (LCD) drivers, and NAND flash memory periphery circuitry because of the compatibility to be
integrated into standard complementary metal-oxide-semiconductor (CMOS) process. Because high voltage MOS transistors
are operated under high voltage, breakdown voltage is a critical device parameter and hot-carrier induced device degradation
is an important reliability concern. One key factor to affect breakdown voltage and hot-carrier induced device degradation is
the process to fabricate drift region of the device. This paper reports analysis of breakdown voltage and hot-carrier induced
device degradation in high voltage MOS transistors. The process to fabricate drift region of high voltage MOS transistors is
varied to examine its impact on breakdown voltage and hot-carrier-induced device degradation. Not only experimental data
but also technology computer-aided-design (TCAD) simulation results are analyzed to understand the underlying physical
mechanisms. Our findings reveal that care should be taken in determining the fabrication process of drift region because a
trade-off between breakdown voltage and hot-carrier induced device degradation is observed.
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