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SOI Intelligent Power IC Technology for Automotive Electronics
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This paper describes the features of a device dielectrically isolated using trenches and SOI intelligent power ICs

for automotive electronics. Intelligent power ICs are a typical application of SOI devices dielectrically isolated

using trenches and those that we have developed are an integration of DMOS transistors, CMOS transistors,

bipolar transistors with a high breakdown voltage and thin-film resistors. SOI intelligent power ICs suits various

smart actuators and ECUs (Electronic Control Units) for automotive applications.

Key words : Semiconductor, SOI, Intelligent power IC, Smart power IC, Bonded silicon wafer, ECU, Electronic

Control Unit, Airbag, ISCV, Smart actuator
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Fig. 1 Cross-section of an SOI device dielectrically
isolated using trenches

Table 1 Features of SOI device dielectrically isolated
using trenches

(1) Complete isolation ‘ Elimination of parasitic effect

(2) Narrow isolation area’ High integration density

(3) High-performance ’ High breakdown voltage
device High temperature operation
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Fig. 2 Parasitic transistors of junction isolated
intelligent power ICs and intelligent power
ICs dielectrically isolated using trenches
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Fig. 3 Intelligent power IC block diagram for
automotive electronics
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Fig. 5 ISCV intelligent power IC block diagram
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Fig. 6 Single chip IC for ISCV
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Fig. 7 Single chip IC for airbag ECU

Table 2 Comparison of 32 bit compact RISC and a
conventional 16 bit CISC used for an airbag

system
32 bit RISC | 16 bit CISC
Core size 28000 85000
[transistors]

Performance[MIPS] 12 3

(Dhrystone)
Instructions 118 >200
General registers 16 8
Code size[ kbytes ] 20 20

(airbag)
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Fig. 8 Cross-section of SOl intelligent power IC
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