Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2019.20.1.179

cooperation Society ISSN 1975-4701 / ¢ISSN 2288-4688
Vol. 20, No. 1 pp. 179-183, 2019

FEH A7 G424 A2HE DC/DCAME Q] Emission 414

=l
= Faals lam]

Analysis of Emission Characteristics of DC/DC Converter with
different Parts Layout
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Abstract The system stability must be ensured from the switching noise due to the power conversion efficiency and
power conversion system miniaturization. Therefore, countermeasures to reduce switching noise during power
conversion are essential. Thus, in the previous paper, we constructed the DC / DC Buck Converter circuit using
MPQ4432 driver of MPS, and simulated the switching noise characteristics which occurs when the components are
arranged differently in the 4 - layer PCB circuit structure with reference plane. In this paper, two different simulated
circuits are fabricated and the characteristics of the conducted emission and the radiated emission are analyzed in the
same way as the simulation. As a result, it was confirmed that the Conducted Emission characteristic was reduced
by 2 ~ 9dB in the low frequency band and 6 ~ 7dB in the high frequency band depending on the configuration of
the current return path. And the radiated emission characteristic is reduced by 9 dB. Conducted emission simulation
results show that 6 ~ 7dB in the low frequency range and 2 ~ 9dB in the measurement result are somewhat different.
In the high frequency band, it is confirmed that the experimental and simulation results are about 7dB. And Radiated
Emission confirmed 12dB decrease in simulation, but confirmed decrease of 9dB in measurement result. It is
confirmed that there is a slight difference in the amount of reduction, but the design of the power conversion circuit
improves the noise characteristics according to the configuration of the current return path.
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Fig. 1. Circuit of Buck Converter
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Fig. 2. Parts Placement
(a) Top layer of switching parts(case-A)
(b) Top layer of switching parts(case-B)
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Table 1. Input-Output Measurement

Circuit Voltage Min. Max. Ripple
IN 12.84V 13.04V

case-A 67.4mV
ouT 3.42v 3.53v
N 12.89V 13.04V

case-B 61.7mV
ouT 3.40V 3.50v

Fig. 3. /O Measurement
(a) case-A (b) case-B
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Table 2. Results of CE characteristic for plus and
return voltage

units : dB
direction Freq. Case-A Case-B 2}o]
IMHz 20.18 11.05 9.13
PLUS
6MHz 13.64 10.71 2.93
1MHz 21.83 15.48 -6.35
Return
5MHz 15.46 7.62 -7.84
1)ZA : CE Voltage, 2)% 4% 9] : Broadband (150kHz~30MHz)
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Fig. 4. CE characteristics in Broadband
(a) CE Results in Simulation, (b)CE Results
of Case-A, (c)CE Results of Case-B
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Table 3. Results of CE characteristic for plus and
return voltage

9] : dB
direction Freq. Case-A Case-B z}o]
PLUS 59MHz 29.4 233 -6.1
Return S9MHz 289 214 -7.5

1) MeZ4 : CE Voltage
2) 4%l : Mobile-band (28MHz~108MHz)

@

(b)

Fig. 5. CE characteristic in Mobile-band
(a) CE Results of Case-A, (b) CE Results of
Case-B
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Fig 6. Radiated Emission Measurement setup

(b)

Fig. 7. RE measurement result
(a) Simulation result, (b) Results of case-A,
(c) Results of case-B
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(b)

EMI-bicon Antenna measurement
(a) Results of case-A, (b) Results of case-B

Fig. 8.
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Table 4. Simulations and experimental results decrease

value
Units : dB
Antenna Frequency Simulation | Measurement
CE 0.1 ~20MHz 7~8dB 2~9dB
20~108MHz 7~8dB 6~7dB
RE vertical 100k ~30MHz - 4dB
Bicon 30MHz ~300MHz 12dB 9dB
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