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A High-Performance, Low-Power XA Modulator for Digital Audio Applications

Ma Shaoyu'. Han Yan'', Huang Xiaowei'. and Yang Liwu’

(1 Institute of Microelectronics and Optoelectronics, Zhejiang University, Hangzhou 310027, China)
(2 Semiconductor Manufacturing International Corporation, Shanghai 201203, China)

Abstract: A third-order low-power A modulator for a high-end 18bit audio-band analog-to-digital converter is developed. The mod-
ulator is based on a 2-1 cascaded architecture with optimized coefficients to extend the dynamic range and reduce the spectrum tones.
The gate-source bootstrapping technique is employed to enhance the sampling switch linearity. A power-efficient class A/AB opera-
tional transconductance amplifier (OTA) is proposed, which achieves a high slew rate of 100V/us with only 0. 8mA current consump-
tion. The OTA designed for the second and third integrators is a scaled version of the first OTA, which allows for further power re-
duction. The modulator is implemented in SMIC mixed-signal 0. 18, m CMOS technology,and the area is 1. lmm X 1. 0mm. Experi-
mental results indicate a peak signal-to-noise-and-distortion ratio (SNDR) of 91dB and a dynamic range of 94dB over a 22. 05kHz
bandwidth. The chip operates under a 3. 3V power supply with a power dissipation of 6. 8mW, which is suitable for high-perform-
ance,low-power audio ADC applications.
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