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Abstract
The used cost of vehicle IC increases year by year, so it will be an
important role that automobile-used IC acted in the vehicle industry in the
future. It is very quite extensive that the electronics is applied to the
automobile, among this it is the highest with automobile-used MCUs
market, secondly it is the analog ICs. Almost more than 50 years history
of 12V power used in the car until present, because there is less electronic
equipments needing to be used the electricity on the automobile, 12V
power still can meet the demand on the car reluctantly. But as the relevant
electronic equipments are built into the car and the power of the starter
imcreased year by year, 12V power has been already unable to meet
demands of car body, but in the next power generation, it is 42V power
system that is attracted attention. The European automobile factory will
already develope the relevant standard of 42V automobile-used power
system, such as Benz and BMW all plan to push 42V power to the
automobile market, and then Japan and automobile factory of U.S.A. will
follow up, Therefore, we will aim these goals in this research year. Power
MOS transistors of vehicle technologies are commonly used as output
drivers such as in high-performance applications. Futhermore, this device



will be also employed as the ESD protection element in the high voltage
O/P pins. However, medium sized drivers often show a striking ESD
vulnerability. This is attributed to inhomogeneous triggering of the
parasitic BJT. Nevertheless, in many conditions the ESD immunity level
of power semiconductor components may be lower than the low-voltage
CMOS IC. Therefore, it is useful to analyze possible options to optimize
the ESD behaviour. The modern power integrated circuits in vehicle
electronics can endure with somewhat high voltage. Nevertheless, it is
known that the electrostatic discharge (ESD)/ electric over stress (EOS)
may be the most insidious failure mechanism of power ICs. However, the
ESD/EQS robustness is very poor in the input/output ports of a power
device. Therefore, in this work, we will present the design of efficient
ESD/EQOS protection of power device, also they will be good for the
latch-up immunity. In this work, the EDA simulators such as TSUPREM
4 and MEDICI are used to simulate and improve the electrical property of
Power MOS devices and to design an optimized ESD protection circuit.
By these procedures, the varied layout parameters of ESD protection
device should be met the design window and to reach the optimum of
ESD protection. In the automotive applications, power component
technology, highly efficient ESD protection structures with a holding
voltage >42V will be realized in a smart power technology. They
guarantee an excellent ESD protection at high voltage pins without the
danger of transient latch-up. Some methods are to achieve this goal by
suitable design. For the analysis of the structures, beside HBM testing,
the recently developed TLP will be employed. It it hopes that this Power
MOS to be technological ESD performances of product can pass HBM >
6KV, Vh > 60V, and current driving capability with one amperes
minimumly. Finally, an ESD-Power MOS compact model will be
developed, and which will successfully describe the Power MOS high
current behaviour.
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