
DTU Electro28. March 2023

Optical Data Transfer

Leif Katsuo Oxenløwe, professor, DTU, centre leader, SPOC   

1

SPOC
CENTRE FOR SILICON PHOTONICS 
FOR OPTICAL COMMUNICATIONS

Library of Congress Designing 
Storage Architectures meeting 2023



Internet: The key for climate improvements
• Internet compensates own weight in CO2 1.5x (~10x in 2030)

• Autonomous cars and digitalisation can cut 50% of energy consumption        

and 75% CO2 in transport sector

• Buildings: 10% energy saved by better temperature control

• Lighting: 20% electricity with smart-light

• Digital technologies can cut global emissions by 15%

Only possible if internet doesn’t use more energy than it saves 
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GLOBAL ENABLING 
SUSTAINABILITY 
INITIATIVE

Large potential of the internet
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ICT: 5-10% global electricity
ICT: 2-3% global CO2 

x1000

ALL information 

before 2000 sent 
every day! 

Masanet, Koomey et al, Science 2020

”We will need new more energy-efficient
technologies in 3-4 years from now!”
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4 friends for 2 hours: 

140 Wh, 24 g CO2 ~ boil 1.2 litres water.

125 million gamers worldwide 1 year: 

14 TWh, ~ boil 125 billion litres water: 

~ 2x W-DC res 

SoMe and online games 

2x Washington DC reservoirs: 
Rocky Gorge Res. + Lake Mooney + 
Little Seneca Lake + Nedwood Dam 
+Breckenridge Res. + Georgetown 
Res. 



DTU Electro28. March 2023

661 Tbit/s: more than 2x global internet traffic! 
All on the light from a single optical chip 
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661 Tbit/s

A single chip capable of feeding the whole internet

Won EU prize competition

Vol. 12, No. 8, 2018
Hao Hu et al, 

- postdeadline CLEO 2016
Minhao Pu, 

NanoPhot.Dev.
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”Most talked about” Nature Photonics 
paper of similar age - #1 
#2 of all NPHOT papers

Top-1.12‰ of all 22 mio papers
Energi-efficient communications: hot! 

Into the Pbit/s regime using a single comb source

One source for >2x world internet traffic (~932 Tbit/s) 
~save>1.000 lasers ~ LoC 40 Pbyte in 3 minutes
Potential for 100 Pbit/s ~save 100.000 lasers ~LoC 3 sec

A.A. Jørgensen et al, 20/10-2022 
Petabit-per-second data transmission using a chip-

scale microcomb ring resonator source

Average ~ 25

1.84 Pbit/s 
demonstrated
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Summary 

• The internet is a key against climate change

• Energy-efficient communication technologies needed:

– e.g. single-source for Pbit/s transmission: LoC 40 Pbyte in 3 minutes! 

• Need for a standardised tool to evaluate competing solutions 


