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Study on EMI Mitigation Performance and Side-Effects of Spread Spectrum
Modulation Applied to a Single-Phase Boost PFC
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Fig. 3 Characteristics of the SSM: (a) EM noise with &
without the SSM, (b) EMI Reduction Level vs Modulation Index
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Fig. 4 Waveforms of switching frequency conducted by SSMs:
(a) Triangular SSM, (b) Random SSM
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Table 1 Specifications of the prototype converter

Parameter Value
P, &9 A9 1 kW
Vi a8 At 220 Vac
v, =9 Ast 380 V
Af T WEE 1 kHz, 15 kHz, 2 kHz
S Fik4 W 3 100 Hz, 500 Hz, 1 kHz
Vv, =380V v, (10 V/div)

V,, (200 V/div) 1, (10 A/div)

R e e

10 ms/div

(a)

V,,, (100 V/div) T, (5 A/div)

‘
20 ms/div

> V, =380V V, (10 V/div)

V,, (100 V/div) I, (5 A/div)

20 ms/div
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Fig. 5 Experimental waveforms of input voltage, current, output
Voltage, and switching frequency at full load condition according
to SSMs: (a) Without SSM, (b) Triangular SSM, (c) Random SSM
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Fig. 6 Comparison of Efficiency and THD in Boost PFC under
Various Loads: (a) Efficiency Comparison based on Modulation
Method, (b) THD Comparison based on Modulation Method
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Fig. 7 Comparison of THD in Boost PFC under Different Loads as a
Function of £;: (a) Random SSM, (b) Periodic SSM
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Fig. 8 Comparison of THD in Boost PFC under Different Loads as a
Function of Af£ (a) Random SSM, (b) Periodic SSM
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