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Pin Bandwidth Scaling 
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[TU	  Berlin]	  

!  	  Cannot	  feed	  cores	  with	  data	  fast	  enough	  to	  keep	  them	  busy	  	  
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Dense Off-Chip Coupling 
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¨  Dense optical fiber array [Lee, OSA/OFC/NFOEC 2010] 

¨  ~3.8dB loss, 8 Tbps/mm demonstrated 
¨  Misalignment within <0.7μm, 0.4μm, 0.7μm> à loss <1 dB 

!  	  Loss	  comparable	  to	  op>cal	  proximity	  couplers	  



Nanophotonic Components 
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Modulators/Injectors/Detectors 
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Modulation and Detection 
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11010101	  

11010101	  

10001011	  

10001011	  

16	  -‐	  64	  wavelengths	  DWDM	  
5	  -‐	  20μm	  waveguide	  pitch	  
10Gbps	  per	  link	  

!  	  8	  Tbps/mm	  bandwidth	  density	  or	  more	  !!!	  
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SWMR vs. MWSR Crossbar 
 Single-Writer Multiple-Reader 
 Broadcast bus 
 All receivers always read 
 On-rings à optical loss 
 High laser power 

 Multiple-Writer Single-Reader 
Only one receiver reads 
 Only one ring is on à low loss 
 Low laser power 
 Needs arbitration 



Multi-channel communications 
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[Corona]	  



Token-based arbitration 
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Corona Layout 
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[Corona]	  



TSV packages 
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[Corona]	  



Corona Normalized Speedup 
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Corona Achieved Bandwidth 
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Corona On-chip Network Power 
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Device Taxonomy 
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[Beyond	  CMOS]	  



Spin Torque Majority Gate 
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[Beyond	  CMOS]	  



Interfaces Types 
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[Beyond	  CMOS]	  



Device Characteristics 
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Energy vs Delay – 32-bit adder 
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[Beyond	  CMOS]	  



Throughput vs Power – 32-bit adder 
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Summary 
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