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Tackling the bandwidth bottleneck with PHOTONICS

(1) E. Marcatili et al., Bell Syst. Tech. J. 43, 1783(1964). All-optical Arbitration 



  Replace electrical transmission line with optical waveguides  Replace electrical stubs with optical taps  Two Unidirectional buses: 12 bit wide @ 10Gb/s = 30GB/s  Master broadcasts to each module on the bus;  Distribute optical power equally among modules  Each module sends data back to master at full bus bandwidth  Lower latency with reduced power Hollow Metal Waveguides (1) (HMWG)  Low propagation loss -light rays travel at near grazing angle to metal walls  Low numerical aperture  Prop delay 33psec/cm Air core Ag clad (n, k) = (0.15+i 5



  Can build today  Provides good fan-in and fan-out (>8)  Distance not an issue  Composite structures (e.g., crossbars) possible Integrated Photonics  The 2000 telecom bubble based on discrete optics  Think pre-Noyce/Kilby era in electronics  Components are measured in mm  Hand alignment  Expensive and not scalable  Recent research is on integrated photonics  Think post-Noyce/Kilby era in electronics  Components are measured in a few mm  Manufacture many thousands per die  Advances in lithography -> better devices

  

  

  

  

  

  

  

Questions?