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Mixed Signal IC Laboratory

For the prospective portable/wearable, loT, and smart home devices, the high-quality audio performance as
well as the extended battery usage time have become more and more important. In addition, to achieve the
high system integration, the electromagnetic interference (EMI) should also be well-considered. Audio
amplifiers, which determines above-mentioned performances, play the key role in the development of these
applications. In this project, three techniques, including frequency-equalized PWM-residual-aliasing
reduction (FE-PRAR), output common-mode (V,,) correction and narrow-pulse-free (NPF) CMFBD, are
proposed for high-efficiency Class-D audio amplifiers to achieve high-fidelity, low-EMI while consuming
ultra-low quiescent current, thereby making Class-D amplifiers more suitable for prospective applications.
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System Diagram with Proposed Techniques

A. FE-PRAR Technique:

Break the trade-off between low THD+N and low
quiescent current (l5), permitting Class-D amplifiers to
achieve both high fidelity and long battery usage time.

B. V. Correction Technique: VIN
Reduce the V., spikes resulted from the circuit
mismatch to achieve low common-mode EMI.

C. NPF-CMFBD Modulation:

Eliminate the narrow pulses stemming from the
CMFBD modulation for low-input magnitude to
suppress distortions.

Achievements:

This work’s Class-D amplifier has been manufactured by TSMC and
verified to achieve a competitive THD+N of -100.8dB and a 13-dB EMI
margin beyond FCC standard with the world’s lowest | of 0.41mA.

Publications: 2020 JEEE ISSCC highlighted paper
2021 IEEE JSSC paper (under revision)

268 F FR85 K 7o (TSRI) #55&: H(1005ER B H & R)

£ & 47

AP EMAT AL T HEARAB A B R LLENAS LRSI SR AT LI - RHAS
) SRR R SR T IR 4 T R BB 0 4B R A 2 45 48 4 1 B 45 20 A 7 R DA A A B mm
B IRE TR AAAIE A B A RS ARE  WI3 B O e Je A B E R B R~ A PR

&%@:

A Vo
[ NPF-CMFBD |t 1A\
|| Power Stage |:

: us :

i{ Vcum Correction |

Power MOS.

13111
%PowerMOS

=,
<
»
(7]

[Pover OS]

11111
Power MOS

>v

71




	2-1-2

