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ÅHundreds of cores integrated on chip
ÅTechnology scaling 
Å3D integration 
ÅExamples: 

ÅSTMicroP2012/STHORM 

ÅpicoChip
ÅTileraTile GX, Tile Pro 
ÅScale-out
ÅIntel Polari 

ÅComplex apps, stringent constraints
ÅMassively parallel applications 
ÅBig-data analytics, graphics, augmented reality, communication etc.

ÅSafety-critical applications:
ÅAutomotive, medical, government/military.

ÅPerformance, power, scalability, reliability are key challenges
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3D Network-on-Chipis the combination of two promising technologies:
Å3D Integrated Circuit.
ÅNetwork-on-Chip.

Point-to-Point (P2P) vs NoC vs  Bus:
Throughput comparison of various MPEG-2 
encoder implementations[Lee 2007]. 

2D-NoC vs 3D-NoC [Feero2009]=> The 3D NoC paradigm can be the future of many-core era.



Khanh N. Dang et. al (ASL -

UoA)

Soft Error Rates: Gate-Level and System Level

28th Jun. 

2016
ICICDT 2106 4

Report on space research: The energies, the number of particles and the number of errors by 
Li ion irradiation to the 8 Mbits body-tie PD SOI-SRAM at 90nm technology [Hazama 2013].

Raw SEU (single event upset) Rate Per 
Microprocessor[Dixit 2011]. 

SER of a single SRAM cell/latch/logic chain for 
different feature sizes and pipeline depths
[Shivakumar2002].

The future safety-critical applications need a sufficient technology to alleviate the 
increasing of soft errors impact!



Khanh N. Dang et. al (ASL -

UoA)

Soft Error Resilient 3D-NoC Router Architecture

28th Jun. 

2016
ICICDT 2106 5

BW (Buffer-Writing): receives data and stores. NPC (Next-Port-Computing): calculates the output port value.
SA (Switch-Allocation): arbitrates input ports Ҧ output ports. CT (Crossbar-Traversal): routes data from input ports to 
output ports.

Pipeline Stage:

Head Tail Next_Port Destination PayloadFlit Format

Header Flit Tail FlitPacket Format Body Flit Body Flit



Khanh N. Dang et. al (ASL -

UoA)

Pipeline of SER-3DR-NoC router

28th Jun. 

2016
ICICDT 2106 6


