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1. Introduction

For the power 1Cs used in automotive dedronics, it is
an important isaie to have the susceptibility in operating
conditions of high ambient temperature, high humidity etc.
and to have serge immunity such as ESD robustness The
automotive gplicaions of power ICs are dassfied in the
following three céegories. (D power devices which
contained peripheral ICs and power elements, @single dip
ECUs contained micro computer and 3 smart aduator.
Among the manufaduring methods of power ICs, it is the
best candidate to use the bonded thick SOI wafer by deep
trenches. That is becaise the SOI structure is possble to
eliminate the parasitic transistor operation and to be
susceptible for negative podarity of input voltage. In
addition to the advantages mentioned above, SOI structure
has the dfedive asped to design circuit easily due to the
prevention of parasitic adion. In this paper, it refers to the
method o improvement of serge immunity of power
elements and to the intelligent power ICs fabricaed by
using the partial SOI wafers. On the other hand, several
examples of SOI wafers are reported in the field of MEMS
application”. This paper also refers to the micro gravity
sensor developed in our company.

2. ESD robustnessimproved LDMOS

As down in figure 1, the aaptive n* layer is added to
the drain region of conventionad LDMOS? structure to
relieve the dedric field strength and the aaptive p* layer is
also added to the body region urder the source to prevent
the parasitic operation. The demanding ESD robustness
greaer than 15kV at 1 mn? is achieved due to optimization
of impurity concentration in the drain adaptive (n*) and
body adaptive (p*) layer. In the gplicaion in which the
high ESD robustness is required, the UpDrain DMOS
structure is ordinary used with the trade off of on-resistance.
However, our propcsed LDMOS having improved ESD
robustness has low on-resistance of 180 mmQ mn¥, which
isthe half of on-resistance of the UpDrain DM OS.

3. Theintelligent power 1C using the partial SOI wafer®

The slicon wafer dired bonding technology®
combined with the oxide-burying technology by cavity
oxidation makes it possble to fabricae the partia SOI
wafer. Figure 2 shows the structure of the intelli gent power
IC developed by using the partial SOI wafer, which is
constructed of the multiple channel of low on-resistance
VDMOS and the logic part isolated by surrounding of
dioxide. In the logic part of this intelligent power IC, it
contains 16 kit micro computer.

4. Capacity type micro gravity sensor

Figure 3 shows the gravity sensing element developed
by using the bonded thick SOI wafer, which deteds the
gravity from the dedric cgadty difference between the
mobile dedrode and fixed eledrode. The mask court is
only 4. The fedure of this ®nsing element is the using of
dry-etching method to release the mobile dedrode, which
enables to prevent the sticking problems occurring in the

conventional wet-processng.

5. Conclusion

Using bonded thick SOI wafer, the power ICs and
sensors which have the demanding performance required for
automotive goplication are developed and manufadured in
our company.
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Fig.2 Theintelligent power IC using the partia SOI wafer
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Fig. 3 The caadty type micro gravity sensor



