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Abstract

Due to aggressive scaling of device sizes and reduced noise margins, physical defects caused by aging and process
variation are continuously increasing. Additionally, with scaling limitation of metal wire and the increasing of
communication volume, fault tolerant method in manycore network-on—chip (NoC) has been actively researched. However,
there are few researches investigating reliability in NoC with voltage-frequency-island (VFI) regime. In this paper, we
propose a table-based routing technique that can communicate, even if link failures occur in the VFI NoC. The output port
is alternatively selected between best and the detour routing path in order to improve reliability with minimized hardware
cost. Experimental results show that the proposed method achieves full coverage within 1% faulty links. Compared to &
-LBDR that also considers a routing method for searching a detour path in real time, the proposed method, on average,
produces 0.8% savings in execution time and 15.9% savings in energy consumption.
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Algorithm : Proposed Routing Path Allocation
Input : N(C RS E)
10 Comm[X] = Sorting( ’Uol(efﬁj) )
2:  Update_cost( N(CRSE) )
3t for k=0 to X—1 do
4: start = Commlk].start
5: end = Commlkl].end
6: tmp_link = Remove_link(Comm/[k].bw)
T Best_path = Dijkstra(start, end)
8: Update_routing_table(Best_path)
9: Update_link_bw(Best_path)
10: for [ = Hop_count of Best_path to 0 do
1": disconnecting_link( Best_path|l])
12: tmp_paths = Find_detour_path( Best_pathll])
13: if there is overlapped detour path
14: Detour_path =overlapped tmp_paths
15: else
16: Detour_path = compare_energy(tmp_paths)
17: for g=0 to Hop_count of Detour_path do
18: if selected Routing_table is not empty then
19: break
20: else if selected router is destination router then
2 break
22: else

Update_routing_table (Detour_path,)
Update_link_bw(Detour_path,)
end for
connecting_link( Best_pathll])
end for
Recover_link(tmp_link)

29: end for

Output : Routing Table of Fach Router
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Module Baseline Proposed
FIFO 25,940 pm?
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Crossbar 3,783 um?
Bench. 1 1,180 um?* | 1,420 pm’
Routing Bench. 2 1,315 um? | 1,515 pum?’
Computation ’ '
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Bench. 1 0.59 %
Overhead Bench. 2 0.49 %
Bench. 3 0.87 %
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