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1 Executive Summary  

This document presents information regarding the 1st communication kit of the NEBULA 

project which includes the project factsheet, the project presentation, a press release 

announcing the project launch, a brochure, the dedicated website, and social media 

accounts. The narrative text targets a general audience and focuses on the technical 

achievements as well as on the economical and societal benefits for the EU.  

European Commission and the Photonics Public Private Partnership may use the material 

of the Kit for their own purposes. 
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2 Introduction 

2.1 Purpose of this document 

The objective of this deliverable is to provide insight into the factsheet, the short project 

presentation, the 1st project press release, the brochure, the website, and the social 

media accounts for the NEBULA project. All the above are part of the 1st communication 

kit to be used for communicating the project vision, mission, objectives and targeted 

technological breakthroughs. 

2.2 Document structure 

The present deliverable is split into the following major parts: 

- NEBULA narrative text 

- NEBULA communication kit 

- Factsheet 

- Project presentation 

- Press release 

- Brochure 

- Website 

- Social media accounts 

- Announcements 

2.3 Audience 

This content of this document is public. 
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3 NEBULA narrative text 

3.1 About NEBULA 

During the last two decades data transmission has grown into a crucial backbone of 

the modern society and a cornerstone of the economy since the majority of present-day 

activities (Internet, Social Media, Cloud Computing, Software Platforms, Content 

Delivery) are becoming more information-oriented day by day. As people and businesses 

are setting foot in this transformation, more and more of our everyday life activities are 

going online, leading eventually to an ever-increasing data exchange that pushes the 

communication networks to their limits! The transmission of this growing tsunami of data 

would not be feasible, however, without the development of the respective optical 

communication technology, with optical transceiver technology playing a leading role as 

their electrical counterparts are failing to keep pace with the growing communication 

demands.  At the same time, the “beating heart” of this digital revolution is lying in 

large-scale Data Center (DC) installations that have been developed around the world, 

where the processing (storage, management, routing) of all these data is taking place. 

An in-depth view of the internet traffic profiles reveals that data have to travel many 

times between different DCs, or even within the same DC facility, over inter- and intra-

DC interconnects respectively, before reaching the end-user. As a result, hyperscale DCs 

are currently growing along a distributed DC model consisting of smaller DCs, that 

gradually transforms the interconnecting segments between inter-DC and intra-DC 

domains into more balanced utilization factors. As both intra- and inter-DCI optical links 

turn into one of the most critical infrastructures, an ideal cost- and energy-efficient 

framework for optical transceivers should probably be shaped along a common, yet 

future-proof, technology vehicle towards reaping the benefits of additional cost savings 

arising by a higher market share and wider adoption perspectives. This is, however, by 

far not a trivial task since intra- and inter-DCI transceiver modules, which are responsible 

for modulating and receiving optical signals through optical fibers, have been traditionally 

defined by different technology platforms confronted with different needs.  

As a large variety of photonic integration and packaging approaches are competing 

in the Datacom and Telecom market, it has become a consensus among all industrial, 

standardization and technology forums, that the technology addressing first almost all 

demands at the lowest cost is the one that will probably take over the optical 

communication domain. By closely following the rising market trends and forecasts, 

NEBULA project has been developed around this exact target, to be the first to provide a 

common platform to rule the lion’s share of the optical communication market. In this 

context, NEBULA envisions to transform the SiN material platform into a low-cost, robust 

and high-speed versatile transceiver toolkit equipped with CMOS-compatible plasmonic 

modulators to convert the data from the electronic to the photonic domain, high-speed 

PDs to realize the inverse operation and a neuromorphic  DSP processor that will enhance 

the quality of the received signal completely in the optical  domain. To highlight its 

technology’s unrivalled combination of benefits, NEBULA will deploy and demonstrate two 

prototypes, addressing both intra- and inter-DCI link requirements. On the intra-DCI 

segment, NEBULA aims to develop an O-band (1260-1360 nm) transmitter with 1.6 Tbps 

aggregate capacity able to support for example the transmission of 960 4K films of 90 

minutes duration in just 1 minute! At the same time, NEBULA’s solution will offer 

significant energy savings, up-to 37%, compared to existing intra-DC transceiver 

modules. As for the Inter-DC links, NEBULA will implement a C-band (1530-1565nm) 

transceiver prototype, offering an aggregate capacity of 3.2Tbps and requiring just 

2.65W per single 400Gbps channel, providing in this way energy savings of 93% 
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compared to current 200Gbps and 19W-consuming pluggable optics. To achieve its 

vision, NEBULA will synergize 12 leading, in the field of optical interconnects, European 

Companies, Research institutes and Universities, from 7 EU countries. 

3.2 Publications 

 

NEBULA project has been already acknowledged in the following publications over the 

first 3 months: 

CONFERENCES 

1. N. Terzenidis, A. Tsakyridis, G. Giamougiannis, M. Moralis-Pegios, K. Vyrsokinos, 

and N. Pleros, "A 25.6 Tbps capacity 1024-port Hipoλaos Optical Packet Switch 

Architecture for disaggregated datacenters," in Optical Fiber Communication 

Conference (OFC) 2020, OSA Technical Digest (Optical Society of America, 2020), 

paper W1F.4. 

2. M. Moralis-Pegios, F. Zanetto, E. Guglielmi, V. Grimaldi, K. Fotiadis, S. Pitris, T. 

Alexoudi, P. De Heyn, Y. Ban, J. Van Campenhout, D. Aguiar, G. Ferrari, M. 

Sampietro, A. Melloni, and N. Pleros, "Automated Thermal Drift Compensation in 

WDM-based Silicon Photonic Multi-Socket Interconnect Systems," in Optical Fiber 

Communication Conference (OFC) 2020, OSA Technical Digest (Optical Society of 

America, 2020), paper W3G.2. 
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4 NEBULA communication kit 

A set of project promotional material has been developed and will be distributed through 

various mass media channels for public use. This communication kit, including i) a 

project factsheet, ii) a short project presentation , iii) a press release , iv) a brochure , v) 

a website , vi) and the social media accounts,  will allow the project Consortium to reach 

large audiences in a short period of time and communicate the mission, vision and 

objectives of the project.  

• The project factsheet includes a clear overview of the project: the logo, the title of 

the project, general information about the project’s duration, funding details and 

the Consortium. It summarizes the challenges the project is aiming to address as 

well as the mission statement detailing the aims of the project. The factsheet lists 

the objectives of the project and the targeted technological breakthroughs. 

Factsheet is available online at the NEBULA website and has been promoted 

through its social media channels. Printed copies will be limited to the 

dissemination of information in external events where online promotion is neither 

possible nor enough. The factsheet content is given in Annex 1. 

• The short project presentation (Annex 2) contains the basic information about the 

project and the Consortium, Nebula’s concept and vision, objectives and 

anticipated technology breakthroughs. It is intended to be used by the partners 

for promoting the project and increasing its visibility. The presentation is available 

online at the Nebula website. 

• A press release (Annex 3) was generated in order to communicate the beginning 

of the project. It was announced at Ligentec’s website on March 2020 and linked 

in the project official page social media accounts. 

• A brochure (Annex 4) has been generated for illustrative dissemination of the 

Nebula project in meetings, workshops, conferences, exhibitions and open public 

events. The brochure visualizes in an easy and acceptable fashion the project 

goals and expected outcomes along with the project factsheet.  It will be shared 

online and printed only when necessary to be handed out at events. 

• The official NEBULA project website (Annex 5) which can be found at 

http://nebula-h2020.eu/ has been developed and will be maintained by making 

information related to NEBULA available to the wide audience for dissemination of 

the project. A special section for secure access to the project’s restricted area for 

internal data sharing and workflow is also available for the project partners. 

• The NEBULA project social media accounts (Annex 6) have been established in 

three different platforms (LinkedIn, Facebook, Twitter) and will serve as an 

interactive media tool, in order to disseminate, communicate, discuss, comment, 

consult and suggest research and policy topics with different target groups at 

different levels. 

• In Annex 7, a collection of announcements through the website and the social 

media accounts, related to the project launch and dissemination activities, is 

presented. 

 

 

 

 

http://nebula-h2020.eu/
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Annex 1:  Factsheet 

See pages 10 through 11.
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THE CHALLENGE 

Data Centers (DC) have turned into the beating 

heart of today’s digital industry, with intra-DC 

traffic expected to reach 21TB by 2021 

increasing by >3x within only five years. An in-

depth view to the traffic profiles reveals that 

East-West traffic exchange is not anymore 

constrained within a single DC facility, with 

hyperscale DCs being currently expanded along 

a distributed DC model comprised of smaller 

DCs. This new trend will gradually turn the inter-

DC and intra-DC interconnect segments to more 

balanced utilization factors, without however, 

implying a more relaxed operational framework 

for the intra-DCI domain: to cope with the 

rapidly growing traffic demands, switches have 

increased their capacity faster than Moore’s law, 

rising from 3.2Tbps to the next-generation 

25.6Tbps capacity modules within 5 years. Thus, 

the new DC-roadmap seeks eagerly for a new 

CMOS-compatible photonic platform offering 

high bandwidth, low footprint and low power 

consumption towards the next transceivers’ 

generation as well as the co-package of ASIC 

switches with optics. 

MISSION STATEMENT 

This is where NEBULA steps in, aiming to turn 

the SiN platform in a low-cost, robust and high-

speed versatile transceiver platform equipped 

with CMOS-compatible plasmonic modulators, 

thermal stabilizer systems, high-speed PDs and a 

neuro-augmented DSP realized entirely in the 

 

NEBULA factsheet 
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optical domain. NEBULA targets the deployment 

of a sub-Volt 8-channel 112Gbaud PAM4 O-band 

transmitter co-packaged with a data generating 

ASIC, offering a 1.6Tbps aggregate capacity with 

up to 37% energy savings in Intra-DCI 

applications. Regarding the Inter-DC links, 

NEBULA will deploy an 8-channel 112Gbaud 

16QAM C-band transceiver prototype, offering 

an aggregate capacity of 3.2Tbps and requiring 

just 2.65W per single 400Gbps wavelength, 

providing in this way an energy efficiency of only 

6.625pJ/bit with energy savings of 93%. 

PROJECT OBJECTIVES 

The overall objective of NEBULA is to develop all 

the necessary technology building blocks 

towards low-cost and high-bandwidth 

transceivers to meet the ever-increasing 

demands of tomorrow’s intra- and inter-DC 

links. Specifically, the core objectives of NEBULA 

are to: 

• Turn low loss SiN into a low cost, high-speed 
versatile transceiver and processing platform 
for inter- and intra-DCI applications by 
equipping the platform with: 

o two-layer SiN waveguide technology 
o Plasmonic slot modulators 
o Uni-Travelling Carrier PDs 

• Demonstrate CMOS plasmonic Resonance 
Enhanced Modulators (REMs) and IQ 
modulators on SiN for 112Gbaud intra-and 
inter-DC interconnects 

• Develop a mechanism for thermal 
stabilization (Plasmonic Thermal Stabilizer-
PTS) of plasmonic REMs 

• Deploy an optical 112Gbaud Coherent 
Receiver assisted by Optical Reservoir 
Neuromorphic Processing (NP) for DSP free 
operation 

• Deploy low cost 112Gbaud PAM4 electronics 
for energy efficient transceivers 

• Deploy 8-channel arrays of O-band and C-
band modulators with flip-chip compatible 
optical I/O coupler 

• Deploy a C-band SiP 8x112Gbaud-16 QAM 
(3.2Tb/s) transceiver for inter-DC 
interconnects 

• Co-package of ASIC and 1.6Tbps O-band 
driverless transmitter for next Generation 
50Tb/s switches 

• Validate NEBULA transceiver technology in 
real world intra- and inter-DCI applications 
 

TECHNOLOGY BREAKTHROUGHS 

Plasmonic thermal stabilizer: Τhermal stability 

issues and high temperature variations of co-

packaged ASICs and datacom modules are 

among the most significant challenges that the 

emerging co-packaged systems need to address. 

To this end, NEBULA aims to develop a non-

invasive thermal stabilization circuitry that will 

reliably handle temperature variations and 

thermal drifts of the Plasmonic transmitter 

modules, targeting to release co-packaged 

solutions for these harsh temperature 

environments.  

Plasmonic micro-disk modulator: The proposed 

modulator will feature the most ambitious key 

metrics of only 5um2 footprint, insertion loss of 

3dB and power efficiency of less than 50fJ/bit. 

Capable of operating up to 56Gbaud with PAM4 

modulated signals by a driverless single-ended 

0.7Vpp RF signal, this new modulator layout 

paves the way for lightweight switch engines 

featuring ASICs co-packaged with Plasmonic-

Photonic structures without the use of any extra 

driving circuit. 

Neuro-augmented all-optical DSP: NEBULA will 

showcase the first DSP-free Rx for coherent 

demodulation of 16QAM signals up to 

112Gbaud. The Neuromorphic Augmented 

Reservoir Circuit (NARC) will be combined with 

Uni-Travelling Carrier Photodiodes co-integrated 

with Semiconductor Optical Amplifiers for 

enhanced non-linear-reservoir processing. 

Combing ferroelectric BTO plus HfO2 memristor 

elements with a 4:1 EIC Analogue Weighted 

multiplexer combiner, NEBULA will realize a 

powerful optoelectronic weighting system, 

aiming to release once and for all the optical 

receivers from any DSPs activities. 
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Annex 2: Project presentation 
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Annex 3: Press release 

 

The link to the press release, the screenshot from NEBULA’s website that provides access 

to the press release, the screenshot from Ligentec’s website and the content of the press 

release can be found below: 

News: https://www.ligentec.com/company-ligentec/news-ligentec/  

Articles: https://www.ligentec.com/technology-ligentec/articles-ligentec/ 

Pdf: https://www.ligentec.com/wp-content/uploads/2020/03/20200305-LIGENTEC-

Nebula.pdf 

 

NEBULA website 

 

 

 

 

 

 

 

 

https://www.ligentec.com/company-ligentec/news-ligentec/
https://www.ligentec.com/technology-ligentec/articles-ligentec/
https://www.ligentec.com/wp-content/uploads/2020/03/20200305-LIGENTEC-Nebula.pdf
https://www.ligentec.com/wp-content/uploads/2020/03/20200305-LIGENTEC-Nebula.pdf
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Ligentec website 
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Annex 4: Brochure 
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Annex 5: NEBULA Website 

 

The official NEBULA website can be found at: 

http://nebula-h2020.eu/  

It incorporates a structure ready to host all current and progressively developed 

information about the project. A special section for secure access to the project’s 

restricted area for internal data sharing and workflow is also available. This special 

section links to the ownCloud repository which has been approved by all the Consortium 

as a platform for information exchange. All partners have already received the 

credentials for accessing the ownCloud repository. 

The NEBULA website contains the project identity (e.g. logo, media-kit) developed as 

part of the WP7 and has been designed in order to provide both the general public and 

the project partners with useful information concerning NEBULA. 

The idea behind the site is two-fold. Firstly, to provide a point of reference for people 

interested in learning more about the project (with information such as NEBULA 

objectives, the expected benefits, participating partners, etc.) and secondly as a place 

from which to distribute documents and information addressed strictly to the partners. 

For this to happen the overall NEBULA site is divided into two sectors, one for the public 

and another for authorized-only users. 

In the picture below, we present the main menu of the site and the sub-menus of each 

category. 

 

http://nebula-h2020.eu/
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The structure of the web site is quite standard and at the onset of its operation contains 

the following basic sections: 

• Home page, which is the main page of the website and shows its structure, the 

summary of the project, and in the top left corner provides links to related social 
media accounts. 

• Technology, which gives a general overview of the NEBULA technology and has two 
submenus: 
▪ Concept, providing a general overview of the project and its targets; 
▪ Objectives, which provides a main description of each of the project’s objectives. 

• Consortium, which lists the NEBULA Consortium members and provides more 
details about their expertise and contribution to the project. 

• Documents, which includes four submenus: 
▪ Factsheet 
▪ Public Deliverables, where all non-confidential deliverables of the NEBULA 

project will be made available 
▪ Press releases 
▪ Private area, which provides the link towards the private area accessible only by 

the Consortium members. The main menu tab “Private area” redirects the user 
to the safe share point portal ownCloud. This is an advanced data sharing 
platform which was provided approved by NEBULA Consortium members for use 
during the project. Each partner received individual login credentials for 
accessing and using the platform. 

• Dissemination, which includes two submenus: 
▪ Communication kit, currently composed of two tabs: 

o Documents, which includes the links to factsheet, project presentation and 

brochure, and will host any other relevant document developed during 
project’s duration; 

o Logo, which offers selection of NEBULA logos, all of which can be 
downloaded. 

▪ Publications, which contains all the journal and conferences publications carried 
out within NEBULA. 

• News, which will host all the non-confidential news related to the NEBULA project, in 
an easy to comprehend form, as they will be targeted primarily at general public. 

• Contact, which holds all the relevant information for contacting the project 
coordinator, including electronic and physical addresses and phone numbers. 

The following picture shows the access to the Private area of NEBULA website: 
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Annex 6: Social media accounts 

Three social media accounts have been already established in order to further promote 

the NEBULA project.  

LinkedIn 

https://www.linkedin.com/groups/8893721/  

 

The group has 98 members as of 13/05/2020. More followers are expected during the 

project duration when more announcements (e.g. regarding participation in more 

conferences) continue to be disseminated through this channel. 

 

 

 

 

https://www.linkedin.com/groups/8893721/
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Facebook 

https://www.facebook.com/nebula.h2020  

 

The group has 18 followers as of 13/05/2020. More followers are expected during the 

project duration when more announcements (e.g. regarding participation in more 

conferences) continue to be disseminated through this channel. 

 

 

 

 

 

https://www.facebook.com/nebula.h2020
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Twitter 

https://twitter.com/H2020Nebula 

 

The channel has 9 followers as of 13/05/2020. More followers are expected during the 

project duration when more announcements (e.g. regarding participation in more 

conferences) continue to be disseminated through this channel. 

https://twitter.com/H2020Nebula
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Annex 7: Announcements 

Kick-of announcement 

Official Website: 
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LinkedIn: 
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Facebook: 
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Twitter: 

 

 

 

 

 

 

 



  D7.8 1st project communication kit 

 

NEBULA – D7.8                                                                                                                              Page 30 of 37 

 

 

Website Initiation Announcement 

 

Official Website announcement: 

 

LinkedIn: 
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Facebook: 

 

Twitter: 
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Press release announcement 

Official Website announcement: 

 

LinkedIn: 
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Facebook: 

 

Twitter: 
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NEBULA participation in SPIE Photonics West 2020 

Official Website announcement: 
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Facebook: 
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