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Abstract: The intelligent power chip designed and manufactured based on the single-chip integration technology has
the advantages of small size, small parasitic element and low loss. Its technical difficulty is much higher than the intelligent
power module with multiple co-packaged chips. Firstly, this paper introduces the block diagram of the single-chip intelli-
gent power chip and its technical requirements. Then, the process flow and device types of the silicon-on-insulator (SOI)
power semiconductor single-chip integration technology are discussed. Then, the features and technical effect of the high-
voltage lateral IGBT, freewheeling diode and LDMOS technologies are summarized. Additionally, the reliability of single-
chip intelligent power chip is discussed, including high-voltage interconnection effect and low-temperature instability. The
research group of this paper has made independent innovation in the optimization or reliability improvement of key charac-
teristics of integrated power semiconductor devices, such as current capability, turn-off speed, short-circuit withstand capa-
bility, reverse recovery peak current, safe operation area, high-voltage interconnection shielding, low-temperature reliability
and so on. We developed the power semiconductor single-chip integration technology based on SOI, and realized the local-
ization of single-chip intelligent power chip.
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