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A Fault Model for Highly Electro-Magnetic Noise and a
Countermeasure

FUKUMOTO SATOSHI''®

Abstract: Recent inverter and power converter circuits tend to highly integrate their power source and con-
trollers, enhancing their characteristics as higher speed switching, higher supply voltage, and higher power
density and so on. Consequently, there are arising problems about the effects of near field noise due to
high-current pulse, which is cause by the switching activity of the main power circuit. This paper proposes
a scheme to construct highly reliable processors that aggrandise the tolerance against simultaneous multi-bit
transient faults which occur synchronously with the switching noise. The proposed scheme applies original
Built-in Self Test (BIST) logic, which is implemented beside the target circuit, to measure the duration of
the transient faults when the circuit is in the state of power-on sequence. During the normal operation mode,
the effects of the noise can be avoided by turning-off the switching of clock signal only when the noise is
coming,.
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R 1 ARG DA O ERHEEME M (RNT7 A =% n=1 D& EIZFHTEE 100 H).

Table 1 Upper bound estimations of noise duration distributions with 100 trials when

the parameter n = 1.

Signal Flip Probability p 50% 100%
and Test Sequence Length L 500 2,000 10,000 500 2,000 10,000
Maximum Value of M 86 cycles 93 cycles 99 cycles 89 cycles 96 cycles 99 cycles
Mean Value of M 77 cycles | 89.2 cycles | 94.8 cycles | 81.5 cycles | 91.3 cycles | 96.2 cycles
Minimum Value of M 62 cycles 80 cycles 91 cycles 68 cycles 86 cycles 93 cycles
Mean Total Testing Time 3.85 msec | 17.84 msec | 94.82 msec | 4.08 msec 18.26 msec | 96.22 msec
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