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Abstract:  As I/O bit rates have increased in order to accommodate growing on-chip aggregate bandwidth in high-performance systems, the disparity between optical and electrical channels at the board and box level is magnified.  This increases electrical link equalization complexity and leads system designers to consider optical interconnects in order to meet I/O power budget and density requirements. 

     This talk describes a low-power, high bit rate optical interconnect transceiver architecture suitable for large-scale integration in modern and future CMOS processes.  Transmitters for two potential optical source candidates, vertical cavity surface emitting lasers (VCSELs) and multiple quantum well modulators (MQWMs), are discussed.  The transmitter circuits address key issues of extending VCSEL bandwidths at moderate current densities for improved reliability and providing sufficient voltage drive to the MQWMs without overstressing core CMOS transistors.  A low-voltage integrating and double-sampling sense-amplifier-based receiver that eliminates the conventional high-gain transimpedance input stage is detailed.  Further reduction in power and area is obtained with a dual-loop clock and data recovery (CDR) system with baud rate phase detection.  Experimental results are presented showing transceiver operation up to 16Gb/s with energy efficiencies of 8.1pJ/bit.
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