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For efficient EMC and HWS design, performance prediction and optimal design methods are required to reduce the calculation
cost in computer-aided engineering tools. For the prediction, it is important to construct high-speed analyzable models and to narrow
down the analysis dimension and range. For the optimal design, it is important to derive a function having the elements as a variable
with respect to a criterion representing a target performance, and calculate the set of elements that satisfy the target.

In Chapter 2, a noise-source equivalent circuit model and an identification method are proposed for efficient EMI estimation.
This model can analyze noise characteristics quickly by narrowing down the analysis target to only noise. This modeling method can
be expected that the workload is reduced because dedicated PCBs and advanced analysis are unnecessary in model identification.
The model was applied to an induction heating cooker having a versatile power converter circuit. As a result, the conducted EMI
could be estimated with an error within 6 dB.

In Chapter 3, an SCA resistance evaluation method based on the SNR of side-channel traces and an efficient side-channel trace
simulation method using an electronic design automation (EDA) tool are examined. Firstly, this work experimentally verified that
measured SNRs and correlation coefficients satisfy the analytical relationship. As a result, the SNRs and the correlation coefficients
of the measured trace followed the analytical relational expression. Secondly, this work evaluated our simulation method. Since
detailed design information such as propagation delay is not included in the dump file generated here, the calculation cost is reduced.
As a result, the traces and CPA results were roughly agreed to measured ones, indicating that the amount of side-channel information
contained in the estimated current was equivalent to that contained in the measured ones.

In Chapter 4, an optimal design method is proposed, and the method is applied to snubber circuits implemented
in a synchronous buck converter. To determine optimum snubber parameters analytically and uniquely, a contour
plot drawn by a formula for the Q factor as a function of the snubber parameters derived from a simplified equivalent
circuit of the resonant loop is used. The effects of the snubbers optimized using this method were reproduced by
SPICE simulation to validate the method from the perspective of resonance damping, overshoot and power loss.
The results showed that the damping effects obtained with the optimized snubbers met the Q factor design targets.

They also demonstrate that the parameters are optimum in terms of suppressing overshoot and power loss.
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