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A design for reducing switching noise of Class-D power amplifier

GU Aimin
(Shanghai Marine Electronic Equipment Researsh Institute, Shanghai 201108, China)

Abstract: The switching noise accompanying in traditional Class-D power amplifier operation limits its wide application
in underwater equipment due to its bad impacts on signal reception, communication control and signal transmission. In
view of this phenomenon, this paper first explains the principle of reducing switching noise of Class-D power amplifier
by using X-A modulation, and then analyzes and compares the principles of Class-D power amplifier modulated by
traditional PWM and 2-A modes with Simulink software. The simulation results show that the traditional Class-D power
amplifier generates high energy switching noise at the switching frequency, and the X-A modulated Class-D power
amplifier makes the switching noise energy dispersing in a certain bandwidth, so that the peak energy of switching noise
is lower than that of the traditional PWM modulation mode.
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Fig.1 Mathematical model of 2-A modulator
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Fig.2 Schematic diagram of traditional PWM modulation
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Class-D power amplifier modulated by the two modes
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Table 1 Simulation results of the output signal spectrum
levels of Class-D power amplifier modulated by
the two modes (signal frequency = 1 kHz)

— Wt D% /dB
R T N I G
1 32.57 32.27 0.30
2 -11.66 -31.75 20.09
3 -0.86 -36.15 35.29
4 -31.67 -39.49 7.82
5 -7.04 —41.74 34.70
10 -36.79 —44.17 7.38
15 —-34.28 —-45.42 11.14
18 -35.71 —42.43 6.72
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Fig.6 The test results of traditional PWM modulator
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Table 2 The comparison of test result between output
signals of two modulators

§thT)%/dB
HZ /KH: N N Ih# 2:/dB
IRz — e WM s sa |
1 -0.202 -0.406 0.204
2 -37.898 -46.579 8.681
3 -37.576 -43.235 5.659
4 —-38.080 -52.977 14.897
5 —41.407 -53.098 11.691
10 -58.578 —-62.481 3.903
15 —-65.579 -79.194 13.615
18 -53.577 -76.407 22.830
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