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Abstract

In this paper, we present the design of delta-sigma modulation-based class-D amplifier for driving headphones in portable
audio applications. The presented class-D amplifier generates PWM(pulse width modulation) signals using a single-bit
fourth-order high-performance delta-sigma modulator. To achieve a high SNR(signal-to-noise ratio) and ensure system
stability, the locations of the modulator loop filter poles and zeros are optimized and thoroughly simulated. The test chip is
fabricated using a standard 0.18um CMOS process. The active area of the chip is 1.6ur’. It operates for the signal bandwidth
from 20Hz to 20k The measured THD+N(total harmonic distortion plus noise) at the 32Q load termina! is less than 0.03%
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from a 3V power supply.

Keywords : Class-D amplifier, delta-sigma modulator, PWM, SNR, THD+N
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/ Architecture | oceiss core area power (modulato ker cy N
Year =upply (mm?) consumption 1) Load (%) (%)
_ _ . 0.6pmm*/ 5V, :
[51/2006 Delta Sigma 20V 203 50 mW - 4 Q 88 0.0012
43
[121/2003 Delta Sigma 0.18m/ 1.8V 0.3 - - 9 76 0.07x*
[13)/2000 Delta Sigma 0.65um/ 5V 1225 140 W - 4 Q D 02
[41/2005 RWDM 05/ 25V 0.59 - - 8 Q 2~92 05
600
[14)/2006 RWDM 0.35umy/ 15V - - - Q 90 0.27%x
ternary
15 5 90, 14V 0.44 - - 8 Q 76 0.03
[151/2005 PWM nm/
This .
Work Delta Sigma 0.18um /3V 16 7.7 oV 9% dB 32 it 0.028
orl

= = BCDMOS 3%
=x = Total Harmonic Distortion (THD) only
RWDM = Rectangular Wave Delta Modulation
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