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Abstract

A sigma-delta modulator based class-D audio amplifier is presented. Parallel digital input is serialized to two-bit output
by a fourth-order digital sigma-delta noise shaper. The output of the digital sigma-delta noise shaper is applied to a
fourth-order analog sigma-delta modulator whose three-level output drives power switches. The pulse density modulated
(PDM) output of the power switches is low—pass filtered by an LC-filter. The PDM output of the power switches is fed
back to the input of the analog sigma-delta modulator. The first integrator of the analog sigma-delta modulator is a
hybrid of continuous—time (CT) and switched-capacitor (SC) integrator. While the sampled input is applied to SC path, the
continuous-time feedback signal is applied to CT path to suppress the noise of the PDM output. The class-D audio
amplifier is fabricated in a standard 0.13-pm CMOS process and operates for the signal bandwidth from 100-Hz to
20-kHz. With 4-Q load, the maximum output power is 18 3-mW. The total harmonic distortion plus noise and dynamic
range are 0.035-% and 80-dB, respectively. The modulator consumes 457-uW from 1.2-V power supply.
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