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R li bilit  Ch llReliability Challenge

The chip is Technique keeps Applications requires
getting larger.on scaling down. more powerful chip.

There are more transistors on a single chip.

Manufacture defect increasesManufacture defect increases.
Wear-out appears frequently.



N C R li bilit  I fl    S C NoC Reliability Influence on a SoC 
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R l t d kRelated work

 Vicis: A Reliable Network for Unreliable Silicon  Vicis: A Reliable Network for Unreliable Silicon 
[Fick09]
• Port swapping  ECC  fault tolerance routing algorithm• Port swapping, ECC, fault tolerance routing algorithm

 A Lightweight Fault-Tolerant Mechanism for Network-
on Chip [Koibuchi 08]on-Chip [Koibuchi 08]
• Default bypass backup

B ll t f  A d f t t l t CMP it h hit t   Bulletproof: A defect-tolerant CMP switch architecture 
[Constantinides 06]

R d d  d h• Redundancy and share
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C ti l R t  A hit tConventional Router Architecture



N C A  B kdNoC Area Breakdown
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D t  P th Sli  RData Path Slice Reuse

Data path
Data path

Data pathp
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R ili t N C D i  S hResilient NoC Design Scheme
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Sli  R  P i i lSlice Reuse Principle
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Sli  R  St tSlice Reuse Structure
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I t itt t T i iIntermittent Transmission



Sli  Pi li  T i iSlice Pipeline Transmission



Sli  RSlice Reuse
Data transmission direction

Intermittent Transmission Slice pipeline transmission

Pipeline slices are correlated: n1 >= n2 >= n3
The correlations are limited: n0>n1, n0=n1, n0<n1
The correlations are dynamic regarding to different pipelines



E t i  t  Vi t l Ch l R tExtension to Virtual Channel Router
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D i  Ch i  ( li  l it )Design Choice (slice granularity)
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Design Choice (redundancy granularDesign Choice (redundancy granular
ity)
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D i  Ch i  ( d d  l )Design Choice (redundancy scale)
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A  O h dArea Overhead
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R li bilitReliability

12

14

10

6

8

S
P
F

2

4

TMR MRR LOR Vicis DPSR4 DPSR2 DPSRM DPSRD
0

2



R li bilitReliability

0.95

1

0.85

 
R
a
t
e

0.75

F
u
n
c
t
i
o
n
a
l

0.65

 
0 200 400 600 800 1000 1200

0.55

Fault Number



P fPerformance
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Questions?Questions?



Thanks!Thanks!


