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Technology to Improve EMC Reliability in L.SI and Electronics
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Increasingly computerized on-vehicle electronic devices require LSI circuits with high performance. For example,
an engine electronic control unit requires a microcontroller with an operating frequency of at least 100 MHz, and
navigation systems require LSIs with even higher performance.

However, power supply current consumption of LSIs is increasing due to the higher operating frequencies and
larger circuits, thus generating greater power supply noise. In addition, it has been pointed out that LSIs, which
are increasingly being miniaturized, have a lower operating tolerance of noise because of their reduced operating
voltages. To simultaneously achieve realization of the high performance/multifunction ability demanded of
electronic devices and to secure sufficient reliability in this electromagnetic environment, it is necessary to improve
the LSI characteristics and to design electronic devices that take into consideration such LSI characteristics. It
is thought that it is necessary to establish a collaborative design environment in order to enable the design of on-
vehicle electronic devices that possess the high performance and reliability characteristics demanded of today’s
electronics, using LSIs which are becoming increasingly susceptible to electromagnetic interference.

This report looks at the investigation of EMC problems with electronic devices with LSI and discusses the need

for a model of LSI for EMC analysis. In addition, the PCB of electronic devices was analyzed using this EMC

analytical model, and the need for a cooperative design was demonstrated.
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(a) Cross-section of PCB installed in LSI
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Fig. 17 Comparison of immunity measurement results with and without capacitor
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Fig. 18 Comparison of immunity simulation results with and without capacitor
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