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Review of Sigma-Delta Modulators for Digital Class D Power Amplifiers

YU Ze-qi', XU Zeng-hui*, QIAN Bo’
(1. School of Electronics and Information, Zhengzhou University of Light Industry, Zhengzhou 450001, China;
2. School of Computer Science and Technology, Zhengzhou University of Light Industry, Zhengzhou 450001, China)

[ Abstract] In recent years, digital class D power amplifiers have attracted widespread attention in the audio electronics field due to
their high efficiency and seamless integration with digital audio sources. As one of the crucial digital signal processing modules in digit-
al class D amplifiers, the Sigma-Delta modulator plays a pivotal role for digital audio signal processing. The noise-shaping characteristic
of the Sigma-Delta modulator can reduce the implementation cost of the power amplifier system while maintaining or even improving the
output signal-to-noise ratio of the system, and can suppress the noise introduced by some signal transmission paths. Firstly, the work-
ing principle and mainstream architecture of digital D-class power amplifiers were summarized. Then, based on the basic principle of
Sigma-Delta modulators, the design schemes of Sigma-Delta modulators used in digital D-class power amplifiers in recent years were
discussed, with a focus on the architecture design and noise transfer function design of Sigma-Delta modulators. Finally, the research
and development of Sigma-Delta modulators for digital D-class power amplifiers were summarized.

[ Keywords ] digital class D amplifier; Sigma-Delta modulator; noise transfer function; noise shaping
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Fig. 1 Structure diagrams of digital class D power amplifiers
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