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Outline

Evolution of interconnect fabric

On die network challenges

Some simple contrarian proposals

Evaluation and benefits

Summary



Good-old Bus
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Good at board level, does 

not extend well

Transmission lines

Loss, signal integrity

Need signal termination

Limited frequency

Width limited by pins, board area

Signal processing power

Frequency 100-1000 MHz

Width 64-256 bit

Energy/bit 1 nJ

Data rate 1-10 GB/sec

Power 10+ W

Chip Chip

Chip

Chip



Point-to-point Bus
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Fast signaling, long distance

Between chips, boards, racks

High frequency, narrow links

1D Ring, 2D Mesh and Torus to 

reduce latency

Higher logic complexity and 

latency in each node

Frequency 200-3000 MHz

Width 8-32 bit

Energy/bit 0.5 nJ

Bisection bandwidth 50+ GB/sec

Power 200+ W

Chip Chip

Emergence of packet switched network



ASCI RedðThe first TFLOP
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32 X 32 X 2 Mesh Interconnect 
Simultaneous bidirectional signaling
50 GB/sec bisection bandwidth


