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Optimization of Noise Filter Design with Quantum Annealer
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Fig. 1 Circuit diagram of m-type noise filter.
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Fig. 2 Example of element/conductor arrangement. The back-

ward plane is the electrical ground.
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Fig. 3 Schematic diagram for BOCS. (1) Obtain data y for in-
put z by simulation or experiment. (2) Create a second-
order regression equation from the input = and y. (3)
Find the optimal z. Here, A is the coefficient of the

quadratic regression equation.
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Fig. 4 Candidate element positions and conductor paths. As
an example of conductor paths, three candidates A, B,
and C between the upper side of the input port and the

left side of capacitor 1 are shown.
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Fig. 5 The circuit corresponding to the bit string
’1001011001010100100001 in the one-hot repre-

sentation.
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Fig. 6 Circuit

’1001011001000100000001°.

between the input power port and capacitor 1, and

corresponding to the bit string
The conductor paths

between the inductor and capacitor 2 are not selected.
To avoid disconnection, conductors spread over the

board are assigned.
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Fig. 7 Full search history of BOCS-QA.
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Fig. 8 Full search history of random search.
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Fig. 9 The updated record. The solid and dotted lines repre-

sent the mean and the shaded lines represent the vari-
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Fig. 10 Noise filter obtained by BOCS-QA.
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