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Agenda

ÅOclaro Introduction

ÅThe demand for bandwidth and its consequences

ÅPhotonic integration in InP for the telecom core network

ÅThe role of VCSELs

ÅSilicon photonics:  finding the sweet spot

ÅChallenges and opportunities

ÅConclusions
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The Communications Explosion

ÅInternet traffic growth 

continues at 40-60% per 

year, almost unchanged for 

>10 years, driven by new 

user applications

ÅUser access data rates 

growing by 42%/year ( x2 in 

2 years)

Sources:  Amsterdam Internet Exchange, 
U. Minnesota Internet Traffic Study, 
Vanston & Hodges (2008)

ÅAs traffic demands are 
growing much more rapidly 
than revenues, service 
providers must continually 
seek ways to carry the 
traffic more efficiently

ÅThe growth rates in traffic 
demand are sufficiently high 
as to demand significant 
changes in technology



5

Optical Network Evolution

Source: January 2010 Edition Photonics 21
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ÅContent providers driving 
bandwidth growth

ÅExtension to captive 
networks, content provides 
data center connectivity

ÅAddition to traditional 
carrier CAPEX

Driven By Bandwidth Escalation and New Customers
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Data Centres
Example: Microsoft Chicago

Challenge is to exploit cheap power / cooling & get the results somewhere else!
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Green Issues

ÅThe internet revolution is driving huge bandwidth demands 

ÅInformation Technology is power -hungry

ð e.g. new Google data centre has power demand of 80,000 houses

ð Providing 33% of the worldõs population with 10Mbit/s Internet access would currently 

require 50% of the worldõs electricity capacity in 2007 (1TW)*

ÅEvery problem becomes a thermal problem!

ÅNew systems architectures as well as component -level innovation 

are vital
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14Baliga et al., COIN/ACOFT, June 2007

* Source:  H.-J. Grallert (FhG-HHI)
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Network Challenges
Power Dissipation

ÅCore Routers dominate Network dissipation

ðCapacity doubling every 18 months

ðApproaching limits for air cooling

ðHitting Central Office cooling limits

ÅIP look-up & forwarding engine is big driver

ðHence bypass nodes optically where possible

ðOr solve the power consumption problem at 

source in the router
Buffers, 5%

IP look-up and

forwarding engine,

32%

Power / Heat 

management,

35%

I/O, 7%

Control

Plane, 11%

Switch

fabric,

10%

Source: G. Epps, 

Cisco, 2007
Source: R. Tucker, University of Melbourne, 2008

Optical component dissipation insignificant for transmission ïincluded in I/O function in chart 
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All Traffic Converges on the Core Network

Core 

Optical

Network
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U N I V E R S I T YU N I V E R S I T Y

WDM Light Signals Everywhere (except Local Access, yet)
Optical Switching at Nodes (avoid OEO), increased spectral 
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Photonic 
Core

Transformation of Core Network 
to Mesh Topology


