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A Study of High Reliability &Amp; Weak Snapback in an Nldmos
Device for the Vehicle Hv Application
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Abstract

In the next power generation, the 42V power system that is more attracted
attention in the vehicle industry. The European automobile factory will
ready develope the relevant standard of 42V automobile-used power
system, and then Japan and automobile factory of U.S.A. will follow up,
too. But except the power, stability , safe reliability ,etc., every one factor
Is decisive key in the future. So in the plan of this current year, we will
continue the past experience of the previous year, extending this high
systematicly 42V automobile-used power and focusing on the high
latch-up immunity/ESD protective capacities of a new weak-snapback
LDMOS. Power MOS devices of vehicle technologies are commonly
used as output drivers such as in high-performance applications. The
operation voltage will above 18V, so the LDMOSFET will be act as a
good candidate. Futhermore, this device will be also employed as a
protection element in the high voltage O/P pins. Nevertheless, in many
conditions the Latch-up/ESD immunity level of LDMOSFETs may be
lower than the low-voltage CMOS IC. In the vehicle applications, highly
efficient power device structures should be with a holding voltage, Vh
>42V, and a lower trigger voltage(Vtl) in a smart power technology. A
no-snapback behavior, they guarantee an excellent ESD protection at high
voltage pins without the danger of transient latch-up. In this study, the
EDA simulators such as TSUPREM 4 and MEDICI are used to simulate
and improve the electrical property of nLDMOS devices, in the
meanwhile the Taguchi method will be used to design the optimized
structures with weak-snapback characteristics. For the analysis of the
structures, beside HBM ESD testing, the recently developed fast pulse
system for LU testing will be employed.



