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g? Era of Manycore: SafetyCritical Applications

AHundreds of cores integrated on chip
ATechnologyscaling
A3Dintegration

AExamples:
A STMicraP2012/STHORM
A picoChip
A TileraTile GX, Tile Pro
A Scaleout
A Intel Polari

AComplex apps, stringewonstraints
AMassively parallel applications

H—
Tare

A Bigdata analytics, graphics, augmented reality, communication
ASafetycritical applications:

A Automotive, medical, government/military.
APerformance, power, scalability, reliability are kdyallenges
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ag® 3D Networkon-Chip Paradigm

3D Networkon-Chipisthe combination of two promising technologies
A 3D Integrated Circuit.
A Network-on-Chip. S
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=> The 3D NoC paradigm can be the future of r@omg era.  2DNoC vs 3INoC[Feera2009]
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g? Soft Error Rates: Gateevel and System Level

Relative SEU | Approx. Mbits Relative uncorrected

. I | . I | | | Tech. rate in per SEU rate per
o ehr (nm) FITs/kbit microprocessor | microprocessor (KFIT)
g te.05 | 250 32 1.52 5.0
g el 180 3.0 152 43
c oy 130 24 3.28 79
s | 90 70 336 336
= [ A o 020 2= | 65 0.7 443 30.5
OF g 081 13 FOds —w— ]
O . logi, 16 FOds —o— | 40 0.94 71.0 67.0
1962 1994 1997 1'22;”[& ;?ZD: (nm)zoos 2008 2011
SER of a single SRAM cell/latch/logic chain for Raw SEU (single event upset) Rate Per
different feature sizes and pipelirgepths MicroprocessofDixit 2011.
[Shivakuma002].
Energy(MeV) 3.0 3.5 4.0 4.5 2.5 6.0 7.0 9.0 11.9
Particles 113816 57409 10885 12917 13804 15318 14772 14709 24428
Errors 0 23 378 652 237 491 488 407 254

Report on space researchheenergies, the number of particles and the number of errors b
Li ion irradiation to the 8/bits body-tie PDSOISRAM at 90nm technologiazama 2013]

The future safetycritical applications need a sufficient technology to alleviate the
Increasing of soft errors impact!
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g? Soft Error Resilient 3NoC Router Architecture
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ag® Pipeline of SEBDRNOC router
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