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A 10 bit High Speed Low Power SAR ADC Design

DUAN JianRong, NIE Hai
(College of Communication Engineering, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract ; Based on the TSMC40nm process, this paper proposes a high-speed , low-power successive approximation ana-
log-to-digital converter( ADC) with advanced circuit design features. The proposed ADC overcomes the challenges associ-
ated with precise VCM levels and complex logic in advanced processes by employing a fully differential structure and a
vem-based capacitor splitting technique. Furthermore, a double-tail dynamic comparator achieves high speed and low
power consumption, while a TSPC trigger optimizes the SAR logic for speed and power. An asynchronous timing scheme
generates comparator clocks through the loop itself, avoiding the need for an external clock signal and simplifying the de-
sign. Simulation results at a sampling frequency of 150 MHz, a supply voltage of 1.1 V, and an input frequency nearly
the Nyquist frequency show that the SAR ADC has an ENOB of 9.93 bit, an SNDR of 61.6 dB, and an SFDR of
78.6 dB.

Keywords:SAR ADC;high speed ;low power;capacitor splitting technique



