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Prediction of acoustic noise generated in pcb by MLCC

whed t

- AEEY

bR

Rt uE

No-Cheol Park, Dong-Joon Kim, Byung-Han Ko, Young-Pil Park and Heung-Kil Park

Key Words : MLCC, 4, 7]

ABSTRACT

MLCC is one of the most frequently used component in high-tech device like smart phone. Because of
dynamic characteristic of piezoelectric materials which is main ingredient of MLCC, its vibration leads
to acoustic noise from pch. To solve this problem at minimal cost, company has to change only the main
noise-generating MLCC to low noise-generating MLCC. To find the main noise source, this study
approached to solution from a vibration point of view. From mode shapes of pch at particular
frequencies, two groups can be obtained; MLCCs soldered at where maximum deformation occurs and
where anti-phase with respect to the other group appears. When the MLCC belongs to 1% group does not
working, amplitude at where maximum deformation occurs decreases compared to when all MLCCs are
working. This tendency also appears in noise measurement. This analysis can be put to use in various
fields where require noise reduction or noise source identification.
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Figure 1. Standard PCB
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Figure 2. Mode Shapes of Standard PCB
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Figure 3. Noise Measurement equipment
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Figure 4. ODS and Sound Pressure map
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Table 1. Displacement at 2.3kHz

Unit'nm

w1 | w2 | w3 | e | w1 | m

All

operation

2.49

Except

point

1.85

2.79 | 1.26

1.37 | 3.83

Change
(%)

-59

-25

12 -49

-45 53

Table 2. Displacement at 4.0kHz

Unit'nm

#1 | #2 | #3 | #6 | w1 | #3

All

operation

0.83

Except

point

0.56

1.18 | 0.32

1.23 | 0.61

Change
(%)

-32

33

42 -61

48 -27

Table 3. Displacement at 4.9kHz
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Unitnm | #1 | #2 | #3 | #6 | #7 | #8
All
. 0.70
operation
Except
) 0.63 | 0.70 | 0.66 | 0.51 | .070 | 0.33
point
Change
-10 0 =5.7 | -27 0 -52
(%)
Table 4. Comparison between ODS at center
point(#8) and Sound Power
2.3kHz 4.0kHz
All operation 2.49 0.83
Disp(nm) | Except center 3.83 0.61
Change(%) 53 -27
All operation -12 -11.6
PWL(dB
) Except center -1.5 -14.7
Change(%) 87.5 26.7
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