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Data usage and, thus, data traffic over the mobile and fibre networks is growing exponentially 

every year. While the currently used optical transmission solutions are reaching their limits, a 

new technology is ready to be implemented. Traditional photonics (phos = light) use 

manipulation of light to generate, detect, or process information. More recently, integrated 

photonics has shown the advantage of squeezing complex functions into a single chip.  This 

yields a more energy-efficient and low-cost solution. Here, Giuseppe Coppola and Jorn 

Smeets from PhotonDelta, and Ruben Fokkema from Brainport Development, discuss 

integrated photonics, the landscape and the challenges that the world faces in the upcoming 

years. They also explain the potential of integrated photonics and what their organisations 

are doing speed up the development of this technology. Boudewijn Doctor, Joost Verberk 

and Michiel Boermans from EFFECT Photonics discuss the advantages of using their SFP 

module platform with tuneable transceivers in the 5G network. Field trials are being executed 

in the VodafoneZiggo network and in the 5G Hub to show the performance of their 

transceivers. But it is not only about the results now, it is about what their technology is able 

to do in the future. 

Integrated photonics as a key technology 

Integrated Photonics is one of the key technologies from the Brainport region and it can be 

ways in this next generation chip industry. We have to bring everything to the game to make 

it happen as integrated photonics is one of the most promising ind

Brainport area, can aspire to be the 

integrated photonics valley of the world. 

Still joining forces with the rest of Europe 

is needed to ensure that the industry has 

 

PhotonDelta drives the creation and 

acceleration of the growth of Dutch-based 

companies and technology institutes 

active in the integrated photonics industry. 

A national strategic plan is being drawn up 

to build the industry for integrated 

must act now to get there. We already have the three universities that publish the highest 

number of articles on photo

Brainport Development supports PhotonDelta by identifying and prioritizing the most 

promising companies to work together on their ecosystem. As Ruben mentions, the Brainport 

http://www.effectphotonics.com/
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region contains a lot of knowledge, but the focus needs to be on creating an industry in a 

holistic manner. 

mmediately about the Brainport region. But what is 

integrated photonics? And what is the potential for the use of it? 

Integrated photonics explained 

Integrated photonics enables photonic circuits to process and transmit light, just as electronic 

signals are processed and transmitted by electronic integrated circuits. Photons (light 

particles) move at the speed of light without interference. This means that information can 

move faster and more efficiently while using less power. 

So, why is photonics not used on a large scale already? According to Giuseppe, the two 

biggest challenges are creating a solid 

base of the supply chain and connecting 

it to the market. The supply chain needs 

to mature, and opportunities need to 

become more concrete. Jorn adds that 

the expected energy savings of using 

integrated photonics in datacentres is in 

practice not as high as expected. 

However, photonics does not only add 

value from a savings point of view. It has 

a lot more to offer for instance 5G. 

5G application 

Giuseppe mentions that the added value for 5G can be classified into three categories. The 

first one belongs to the backbone of the 5G network: by using photonics, one can send more 

data with lower latency and with higher capacity. This is the solution that EFFECT Photonics 

is working on. EFFECT Photonics delivers tuneable optical transceivers that connect both 

ends of the fibre in a mobile fronthaul DWDM (Dense Wavelength Division Multiplexing) 

network. The DWDM technology multiplexes several optical signals onto a single optical fibre 

by using different wavelengths of laser light, hence increasing the capacity of the network. 

all optical elements into one chip. It makes the assembly easier because you just need to 

-on-Chip 

(SoC) technology provides cost-effective modules with a complete solution on one chip.  

At the same time, a bit further out in the future, photonics could enable free space 

communications by sending light out in the air. It is like an invisible fibre. One important 

aspect that should be considered, though, is the safety for the human eye. However, 

developments in this aspect are going fast. Imagine Li-Fi (wireless internet connection based 

on light) where you can direct beam to your laptop so that you can use all the bandwidth 

available. Light does not only create links, but the beam can also be moved around. That 

brings us to the third category. 

http://www.effectphotonics.com/
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An optical phased array is where the direction of light beams can be steered by dynamically 

controlling the optical properties of a surface. These beams can follow specific clients that 

need very fast access with the ability to dedicate the bandwidth to whoever needs it the 

most: for example, critical services. 

Additional advantages of photonics are that you can reach higher speed and process huge 

amounts of data while saving energy (and thus costs). As Gius

cleverly, you can have the physics working for you and be able to process data and compute 

 

EFFECT Photonics field trials in the 5G Hub 

Currently, EFFECT Photonics and the 5G Hub are running the first public 5G trial of optical 

transceivers based on a fully integrated photonic chip in the Netherlands. The SFP 

transceivers from EFFECT Photonics are tuneable transceivers, which are different from the 

standard devices with fixed 

tuneable devices can  

kinds of colours, so that you only need 

to have one transceiver on stock for 

seems very beneficial, there is also a 

need to explain to the technician how 

the tuning of the device works, and 

connecting it right is very sensitive to 

errors.  That is why we have added a bit 

of extra intelligence to the transceiver 

where it scans the network and finds its 

own colour. That is exactly what we will 

test in the VodafoneZiggo network and at the 5G Hub. This means you have both the 

 

The current trials work with transceivers that have 9 channels and can reach a throughput of 

significantly with the current trials, 

as Joost explains. However, using photonic integration brings a cost advantage, and the field 

trials are a test for the future. It is not only about the current performance, but very important 

for the network of the future. With this platform technology you can build incredibly complex 

becomes  

The Future 

Applying the transceiver in a 5G network is very interesting because there is a demand for 

bringing the high-end technology that is used in the centre of the network, now at affordable 

costs to the edge, supporting the architecture and bringing the technology that is now used 

http://www.effectphotonics.com/
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unlimited data transmission capacity and bandwidth. Combine that with 5G that is designed 

to support a massive increase in traffic capacity and network efficiency, and you can imagine 

the potential benefits in the network. The DWDM technology allows for increased load on the 

fibre network. Which is beneficial not only right now, but also enables us to make better use 

of the optical fibre cables that are already underground, negating the need to replace them 

to improve our network. In addition, a shorter latency to the central point can be achieved 

and first signal processing can be done at location, which also enables time-critical 

applications. The application is not limited to the 5G network, but also FTTx or Remote PHY 

networks can be upgraded using DWDM. 

EFFECT Photonics is a partner of the 5G Hub, which enables them to execute field trials. 

These field trials are a valuable addition to all the tests that EFFECT Photonics executes 

themselves, to see how it really works in the network but also to learn more about all the 

practicalities around the use of their application. From how the technicians work with it, to at 

which locations the transceivers are actually used. However, it is not only about these trials. 

Working together with the 5G Hub brings them in contact with the ecosystem around the 

Hub and its network. It opens a lot of doors for collaborations and together we can bring this 

network, but also about the possible applications of 5G and how we can add value to these 

 

And now? 

Brainport Development and PhotonDelta are building an industry. When more progress is 

made, new applications are discovered on the way. And Jorn mentions that 

telecommunications seem ready for integrated photonics. With the ever-growing data flow, 

the need for always more and faster, integrated photonics can play a huge role in the future 

to fulfill our needs. EFFECT Photonics is one of the key players in shaping this future of 

photonics, applying their tuneable optical transceivers into the network already today. If you 

are interested in learning more, check out the website of EFFECT 

Photonics, PhotonDelta and Brainport Development. 

http://www.effectphotonics.com/
https://effectphotonics.com/
https://effectphotonics.com/
https://www.photondelta.com/
https://brainporteindhoven.com/int/for-you/business/sectors-technologies/integrated-photonics%22

