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Conventional class-AB amplifiers and class-D amplifiers are the two
commonly-used classifications in audio amplifier applications. Class-
AB amplifiers have poor efficiency, which is usually 30~50%; On the
other hand, the efficiency of class-D amplifier can reach over 90%.
Therefore, class-D amplifiers gradually replace the class-AB amplifiers
due to its feature of ultra-low power loss. However, compared with
class-AB amplifiers, open-loop class-D amplifiers have larger total
harmonic distortion (THD). The Amplifier's performance is limited by
stability.

This work proposes a feedforward PWM-Intermodulated Distortion
Reduction PIDR technique, which reduces the harmonic distortion
caused by the intermodulation with high-frequency components
in closed-loop class-D amplifiers. In addition, it achieves high loop
gain without decreasing the stability in loop-filter design. It is the first

technique to improve distortion without degrading the loop stability.

An integrated class-D audio amplifier is realized in TSMC 0.25u m
BCDMOS process. It delivers 10-W output power into an 8Q load
and achieves an SNR of 106dB, a THD of 0.009% and peak efficiency
of 92%. Compared with the state-of-the-art analog-input class-D
amplifiers published in the IEEE top conference ISSCC and top journal
JSSC, the proposed technique has the lowest distortion. Based on
this technique, the complete replacement of class-AB amplifiers
with class-D amplifiers has become possible. It is the most critical
breakthrough in analog-input class-D audio amplifier design in recent

years.



