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Abstract: As data rates increase for systems with electrical channels that have significant frequency dependent loss, ADC-based serial I/O receivers are being considered due to their ability to robustly implement advanced equalization and modulation schemes with a high degree of flexibility. However, high speed ADC’s generally require larger power relative to binary front-ends with mixed-signal equalization. Moreover, with multi-Gbps signaling, the power consumed by the digital equalizer becomes comparable to the ADC power. In this paper, the performance impact of embedding partial equalization in the ADC is analyzed. A hybrid ADC receiver architecture which includes embedded equalization and selective digital equalization power-down based on threshold detection is also proposed. With a small overhead for a given ADC resolution, this hybrid architecture allows for potential digital equalization power savings exceeding 50% for channels with up to 37dB loss at the Nyquist frequency.
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