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Estimation of magnetic field sources on printed circuit boards using object
detection by machine learning of magnetic near-field information

VERERESE © - S - BB Y - MhsEk T
DR RGBT 220208, B TR 2EEET 1-1 (T 010-8502)
DHAL KRB TEER, AUA TS RERGATHEE 6-6-05 (T980-8579)

Y. Sato®, S. Muroga ¥, H. Kamozawa ¥, and M. Tanaka ® '
@ Graduate School of Engineering Science, Akita University, 7-1 Tegata Gakuen-machi, Akita, 010-8502, Japan
» Graduate School of Engineering, Tohoku University, 6-6-05 Aramaki-aza-aoba, Aoba-ku, Sendai, 980-8579, Japan

To estimate electromagnetic (EM) noise sources and coupling paths on a printed circuit boards (PCBs) in
electronic devices, information on the EM coupling between signal traces and components is required. In this paper,
we propose a method for estimating the length, position, and number of magnetic field sources from near-field
distribution on PCBs, using an object detector with machine learning. The target is a unidirectional magnetic field H,
because of a fundamental study. For training data, two-dimensional (2D) magnetic field maps of a loop current model
were obtained by theoretical calculation. To evaluate the object detector, 2D magnetic field maps on traces with
different lengths were prepared by measurement and EM field simulation. Then, using the detected information for
the magnetic field source, the geometry of its equivalent loop-current model was estimated by a parameter estimator
with a convolutional neural network. As a result, the position of the magnetic field source could be estimated with high
accuracy, which indicated the feasibility of modeling it appropriately.
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Fig. 1 Procedure of estimating magnetic field sources.
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Fig. 2 Measurement setup using a coil-type magnetic
near-field probe.
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(b) Measurement result.  (c) FEM simulation result.

Fig. 3 Fabricated PCB and its magnetic field map.
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Table 1 Detection result in the case of Fig. 3(b).
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()C,m, y’m)
j )‘ 20 mm
80 mm
y
o~ PCB
(200 mm * 200 mm)

Fig. 7 Example of detection result in the case of
multiple magnetic field sources.
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Fig. 9 Magnetic near-field distributions normalized by
the maximum value in the cases of measurement, FEM
simulation and their estimation results (/s = 30 mm).
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