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Overview of Talk

× intel 80 -core research prototype

× Support for Fine Grained Parallelism

× Partitioning, Isolation and QoS in Interconnects

Overview of Talk
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80 - Core Prototype:
Router Design
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Teraflops Research Processor

Goals:
Deliver Tera -scale performance
- Single precision TFLOP at desktop 

power

- Frequency target 5GHz

Prototype two key technologies
- On - die interconnect fabric

- 3D stacked memory

Develop a scalable design 
methodology
- Tiled design approach

- Mesochronous clocking

- Power -aware capability
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Tiled Design & Mesh Network

Router

Compute  

Element

One tile

Assemble & Validate 

Step and repeat 
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Key Ingredients for Teraflops on a Chip

Core   

Communication 

Technology  

Clocking

Power 
management  
techniques
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36bits

R

CE

5 GHz

To 3D

SRAM

Tile

To neighbors

Synchronizers

Industry leading NoC
8x10 mesh
- Bisection bandwidth of 320GB/s
- 40GB/s peak per node
- 4byte bidirectional links
- 6 port non -blocking crossbar
- Crossbar/Switch double -pumped to 

reduce area

Router Architecture
- Source routed
- Wormhole switching
- 2 virtual lanes 
- On/off flow control

Meso - chronous clocking
- Key enabler for tile based approach
- Tile clock @ 5Ghz
- Phase- tolerant synchronizers at tile 

interface

High bandwidth, Low - latency 
fabric
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Five port, 5 - stage, two lane, 16 - FLIT FIFO, 100GB/s

Shared crossbar architecture, two - stage arbitration
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Circular FIFO, 4 - deep
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Low Power Clock Distribution

Global mesochronous clocking, extensive clock gating
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Fine Grain Power Management

ÅModular nature enables fine -
grained power management

ÅNew instructions to 
sleep/wake any core as 

applications demand

ÅChip Voltage & freq. control 
(0.7 - 1.3V, 0 - 5.8GHz)

1680 dynamic power gating regions on - chip

Dynamic sleep

STANDBY: 

ÅMemory retains data

Å50% less power/tile

FULL SLEEP: 

ÅMemories fully off

Å80% less power/tile

21 sleep regions per tile (not all shown)
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