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An Asynchronous FPGA with Two-
Phase Enable-Scaled Routing
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Asynchronous FPGA Architecture: 
Tile Fabric



FPGA Architecture:
Configurable Logic Block (CLB)



FPGA Architecture:
Switch Box (SB)



FPGA Architecture: 
4:4 Switch
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Interconnect Protocol
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Two-Phase Interconnect:
CLB



Two-Phase Interconnect:
4:4 Switch 
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Enable Scaling Interconnect
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Enable Scaling:
4:4 Switch
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Enable Scaling: 
Pipeline Dynamics (two-phase)
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Enable Scaling: 
Pipeline Dynamics (two-phase)
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Enable Scaling: 
Loops
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Enable Scaling: 
Loop Throughput
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Enable Scaling: 
Loop Throughput
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Enable Scaling: 
Enable Scaled Loops



Enable Scaling: 
Reconvergent Paths
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Enable Scaling: 
Reconvergent Path Throughput



Enable Scaling: 
Reconvergent Path Throughput



Digression: 
Two-Phase Improves Performance



Enable Scaling: 
Finding Lb’
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Enable Scaling: 
Finding Vddl



Results:
MCNC Benchmarks
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Results: 
Performance Gains



Results: 
Performance Gains
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Results: 
Performance Gains



Results: 
Power Savings
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Results: 
Power Savings
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Conclusions
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Thank You
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