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Abstract –  Coherent detection of phase-modulated signals has been proven to maximize spectral efficiency and 
bandwidth in telecommunications networks.  For short-reach interconnects in datacenters and HPC systems, 
coherent links offer significantly larger optical budgets compared to direct-detection.  This not only represents a 
key advantage for point-to-point connections, but can also enable new network architectures that rely on all-
optical routing and switching.  However, to be viable in datacenters and HPC, a new class of coherent technology 
is required that aggressively minimizes power, density, and cost.  An analog approach, based on optical phased 
locked loops (OPLLs), has the potential to dramatically lower the power consumption, cost, and latency of 
coherent signaling by eliminating the need for power-hungry DSP circuits. 
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