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Abstract: This presentation discusses the revolutionary theory of Compressive Sensing (sampling sparse signal 

representations below Nyquist rate and still getting nearly perfect reconstruction) and how quick the community has 

investigated its potentials, applications and fundamental trade-offs between sampling rate, dynamic range, analog and digital 

complexity, and power consumption.     

The talk is centered around a prototype implementation developed in the speaker's research group, it's based on a 

mixed-signal parallel compressive sensing architecture that  realizes wideband spectrum sensing for cognitive radios at sub-

Nqyuist rates by exploiting the sparsity in current frequency usage. Overlapping windowed integrators are used for analog 

basis expansion, that provides flexible filter nulls for clock leakage spur rejection. A sub-Nyquist rate sampling receiver 

architecture that exploits signal sparsity by employing Compressive Sensing (CS) techniques. The receiver serves as an 

Analog-to-Information Conversion (AIC) system that works at sampling rates much lower than the Nyquist rate. A parallel 

path structure that employs current mode sampling techniques is used. The receiver performance is quantified analytically. 

Useful and fundamental design guidelines that are unique to CS are provided based on the analytical tools. Simulations with a 

90nm CMOS process verify the theoretical derivations and the circuit implementations. Based on these results, it is shown that 

instantaneous receiver signal bandwidth of 1.5 GHz and 44 dB of signal to noise plus distortion ratio (SNDR) are achievable. 

The receiver power consumption is estimated to be 120.8 mW. A comparison with state of the art high-speed ADCs reveals 

that the proposed approach improves the figure of merit by a factor of 3 if the signal exhibits a 4% sparsity.  
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