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Abstract: High speed Flash Analog to Digital Converters (ADCs) are used in many signal processing applications. One such application is a hard disk drive where a low cost, 6b flash ADC at speeds higher than 1GHz is needed. Offsets and nonlinearities at the comparators of a flash ADC introduce spurious tones that limit signal-to-noise-and-distortion ratio (SNDR) and spurious-free-dynamic-range (SFDR) performance. In this presentation chopping is proposed along with averaging to improve dynamic performance. Mere averaging reduces the differential non-linearity (DNL) but suffers from various limitations and true averaging of all comparator offsets is never achieved. Chopping is proposed to randomize any residual offsets in the comparator array after averaging, making them appear as white noise and thus giving better spectral performance. Power consumption and area are reduced because of relaxed design requirements for the same linearity. The technique has been verified for a 6-bit 1Gsample/s flash ADC under case of process gradients and random offsets as high as 60mV and also spot offsets of 1V for a 2V peak to peak input signal. The proposed technique improved the SFDR in most cases by over 15dB.
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