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An Ultra High-Speed 5-bit Flash ADC
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Abstract

In G5's analog-to-digial conversion, the flash analog-to-digital
comverter (ADC) is one of the most preferred archdectures owing
to its high-speed potential and low latency. Random offseis
mduced by component msmatches limit the accuracy of a flash
ADC. Large number of components and device mismabches
constrain the performance of flash ADCs. Technigues such as
ferpolation, resistive averaging network and calibration ane
developed either to reduce the component number or enhance the
accuracy.

In this work, the resistive averaging nebwork and inlarpalation
technigue ane imnestigated and analyzed to accurately estimate the
power consumption of preamplifier arrays in 8 flash ADC. By
comparing the relative power consumplion of warlous
configuratigns, Rash ADC designers can salect the most power
afficient architectura when the oparation speed and resolution of &
flash ADC are specified, Based on ithe quanlitalive analysis, a
compac! 5-bit Aash ADC is designed and fabricated in a 0.13-pm
CMOS process. The proposed ADC consumes 180 mW from &
1.2V supply and occuples 0. 16-mm2 active area. Operating at 3.2
GSis, the ENOB is 4.44 bit and ERBEW 1.65 GHz At 4.7 GS/s, the
EMOB is 4.20 bt and ERBW 1.75 GHz. This ADC achieves
FOMs of 2.58 and 2 B0 pJicomersion-step at 3.2 and 4.2 G5/,
respeciively, The proposed ADC operates o a sampling rabe up to
42 G5's and achieves comparable FOMs with the other
slate-of-the-ar wodks.





