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A 1-cycle 2GHz Bufferless Router for Network-on-chip
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Abstract ; Recently, bufferless router, which does not need buffers, has become a low-cost solution for Network-on-Chip. To

improve the performance of the bufferless router, a 1-cycle high-performance bufferless router was proposed for Network-on-Chip.

The router used a simple permutation network instead of the serialized switch allocator and the crossbar to achieve high

performance. Compared with the virtual channel router and the baseline bufferless router, the proposed bufferless router can

achieve the frequency of 2GHz with small area cost under TSMC 65nm technology. Simulation results under both synthetic and

application workloads demonstrate that the proposed bufferless router achieves much less average packet latency than the virtual

channel router and other bufferless routers.
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Fig.1  Architecture of baseline bufferless router
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Fig.3 Switch allocation scheme for baseline bufferless router
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Fig.4 Bufferless router with 3 pipeline stages
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Fig.5 1-cycle bufferless router with a permutation network

Permutation_cell
Input: in0, inl (Flit type)

Output: outO,outl (Flit type)
1. {d
2: {d,pueriver | <—get_productive_dir(intl. d_addr)
3. if in0. HC > =inl. HC then

} «—get_productive_dir(int0. d_addr)

productived

4 if dp,,mlmm, = North or d/)mdwm = South then
5. outO0«—in0 ; outl<«—inl ;

6 else

7 outO«—inl ; outl«—in0;

8. endif

9. else

10. if dpmdm,_,_,l = North or d,mzmm , = South then
11. outO«—inl ; outl<«—in0;

12. else

13. outO«—in0 ; outl«—inl ;

14. endif

15 end if
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Fig.6  Algorithm for permutation cell
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