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Abstract

This paper proposes an EMC-aware PCB design method to reduce electromagnetic emission, where trace length and
teturn path of critical signal are shortened by changing chip location and trace layout on the PCB, while additional filters
or decoupling capacitors are not required. In the proposed method, signal velocity is calculated for various signals on the
PCB. Critical signal with the fastest signal velocity is determined and its return path is shortened as much as possible
by placing chip location and trace routing first. Return path of critical signal should be carefully designed not to have
discontinuity. Power plane and ground plane should be carefully designed not to be divided, since these planes are the
reference of return path. The proposed method was applied to automotive directional Bluetooth speaker which failed to
pass CISPR 32 and CISPR 25 EMC tests. Its PCB was redesigned based on the proposed method and it easily passed
the EMC tests. The proposed method is useful to EMC-sensitive electronic equipments.
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Fig. 1. Conventional PCB of automotive directional Bluetooth
speaker when the proposed method is not applied.
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A%+ MCLK(master clock), BCK(bit clock),
LRCK(left-right clock)elth. Al 7}A] &5 Al &0
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Table 1. Measured data and signal speed for clock signals.
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Fig. 3. Return path of MCLK signal on conventional PCB.
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Fig. 4. Redesigned PCB of automotive directional Bluetooth

speaker when the proposed method is applied.
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Fig. 5. Return path of MCLK signal on redesigned PCB.
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Fig. 6. lectromagnetic emission measurement results of
automotive directional Bluetooth speaker when the
proposed method is not applied.
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Fig. 7. Electromagnetic emission measurement results of

automotive directional Bluetooth speaker when the
proposed method is applied.
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Table 2. Noise margin of automotive directional Bluetooth
speaker (a) CISPR 32 Class B, conventional PCB
(b) CISPR 32 Class B, redesigned PCB (c) CISPR
25 Class 5, conventional PCB (d) CISPR 25 Class
5, redesigned PCB.
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