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Evaluation of Multi-layered Currents by the Least Squares Method
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Modern electronic devices always contain printed
circuit boards (PCBs) with multiple layers. If the
currents in the PCBs can be visualized without
disassembling the electronic devices, the testing and
inspection of the devices can be carried out extremely
efficiently.

This paper proposes a methodology for estimating the
current distribution in multi-layered PCBs. The
estimation of the current distributions in a PCB from
locally measured magnetic fields can always be reduced
to solution of an ill1-posed inverse problem. This paper
reveals that the conventional least squares method give
a reasonable solution of our inverse problem. Thus, we
succeeded in realizing a  highly reliable
non—-destructive testing methodology for electronic
devices.

Key words: magnetic fields, nondestructive testing, printed
circuit board, least squares.
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Fig. 1 Unit loop current model.
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Fig. 2 (a) Multi-layered experimental model, and (b)

front and (c) rear exciting coils of the model.
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Fig. 3 Examples of the magnetic fields caused by

the unit loop currents (m = n = 16).
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Fig. 5 Measured magnetic fields at the (a) front and
(b) rear of a PCB.
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Fig. 6 Elements of the solution vector X ., . -
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Fig. 7 (a) Front and (b) rear computed loop
circuit distributions.

Fig. 8 (a) Front and (b) rear computed current

vector distributions with the coil frames.
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Fig. 9 (a) Computed and (b) measured

magnetic field distributions.
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