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Socket bandwidth, pin count and power scaling 

Need 16k pins  
in 2017 for HPC* 
 

1 Byte/Flop 

256 cores 

2 TFlop/s signal pins  
@ 20 Gb/s/link 
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Memory interface scaling problems: 

Energy-cost and bandwidth density 
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Power and pins required for 10TFlop/s 

0 

200 

400 

600 

800 

1000 

1200 

1400 

1600 

100 1000 10000 100000 

Mobile LPDDR2-1066 

Mobile LPDDRX-1666 

Mobile LPDDRX 2017 

DDR3-1333 4GB 

DDR4-2667 8GB 

GDDR5 

HMC-Gen1 

HMC-Gen2 

POEM Phase 1 

POEM Phase 2 

POEM Post-phase 2 

 T
o

ta
l 

m
e

m
o

ry
 c

h
a

n
n

e
l 

p
o

w
e

r 
[W

] 

# socket pins required for memory channels 

80Tb/s sustained 
bandwidth 
assuming 1B/Flop  

HMC 

LPDDR 

POEM 
PIM 

DDR4 

GDDR5 



Photonic links inside CPU chips 

 

45nm SOI 

MIT EOS Platform: Stojanovic, Ram, Popovic 



10TFlop/s 4-socket node with photonics 
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Photonically Interconnected Memory 
   - Laser power guiding from MC 
   - Photonics inside DRAM stack 
   

Photonic coherency links 
 - CPU power limited multi-socket 

Photonic memory interfaces 
 - Breaks capacity/throughput bottleneck 

[Beamer ISCA 2010, ICS 2009] 
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Embedded Node Performance 

Rainbow  
Falls 

Power7 
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256GB 

0.9TF/kW, 0.25TF 
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1Byte/Flop 

256 cores/socket 

1k cores/socket 
Photonic  Early  
+ CPU scaling 

Photonic Mature + extreme CPU scaling 
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Monolithic Photonics into DRAM 

Monolithic Photonics into Master Chip + TSV 

Photonics on separate die + TSV to DRAM 

Scaled Electrical + TSV 

Scaled Electrical + TSV,  BW limited/Activation energy 

Scaled Electrical,  BW limited/Activation energy 




