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			WHERE LIGHT

MEETS DIGITAL



		

	












	
		
			The only thing more amazing than our technology

is what the world can do with it!



		

	




















	
		
			Transforming where Light meets Digital for Increased Connectivity



		

	


	
		
			We are redefining the possible in communications with innovative and high performance light-to -digital technologies. Using our proprietary digital signal processing and forward error correction technology, ultra-pure light sources and integrated optical system-on-chips, EFFECT Photonics offers compact form factors with seamless integration, cost efficiency, low power, and security of supply.


As a highly vertically integrated, independent photonic semiconductor company with offices throughout the world, we aim to disrupt, challenge and simplify what’s possible in tomorrow’s telecommunications and data communications networks so that all people can be connected whenever, wherever and however they choose.
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			Broad Product Portfolio to Meet Your Design Needs
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			INDUSTRIES


Integrated photonics driving great customer solutions
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			TECHNOLOGY


Looking beyond the boundaries – innovation in motion
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			PRODUCTS


Designed for speed, affordability and sustainability
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			Innovation Starts Here



		

	


	
		
			At the heart of all we do and all we create are our people. We are a diverse group of innovators working hand-in-hand to develop next generation technologies that interconnect humanity. Our team’s talent and passion drives our success and their commitment is what defines us and makes the difference. Help us define the future where light meets digital.



		

	

Join our Team Today 
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			Tunable Lasers and DSPs in the Age of AI

        
		            
				The use of generative artificial intelligence (AI) models is transforming several industries, and data centers…


                
					
The use of generative artificial intelligence (AI) models is transforming several industries, and data centers are no exception. AI models are computationally heavy, and their increasing complexity will require faster and more efficient interconnections than ever between GPUs, nodes, server racks, and data center campuses. These interconnects will have a major impact on the ability of data center architectures to scale and handle the demands of AI models in a sustainable way.





As we discussed in a previous article, transceivers that fit this new AI era must be fast, smart, and adapt to multiple use cases and conditions. However, what impact will that have on the tunable lasers and digital signal processors (DSPs) inside these transceivers? This article will review a couple of trends in lasers and DSPs to adapt to this new era.










The Power of Laser Arrays





In 2022, Intel Labs demonstrated an eight-wavelength laser array fully integrated on a silicon wafer. These milestones are essential for optical transceivers because the laser arrays can allow for multi-channel transceivers that are more cost-effective when scaling up to higher speeds.





Let’s say we need an intra-DCI link with 1.6 Terabits/s of capacity. There are three ways we could implement it:





		Four modules of 400G: This solution uses existing off-the-shelf modules but has the largest footprint. It requires four slots in the router faceplate and an external multiplexer to merge these into a single 1.6T channel.

		One module of 1.6T: This solution will not require the external multiplexer and occupies just one plug slot on the router faceplate. However, making a single-channel 1.6T device has the highest complexity and cost.

		One module with four internal channels of 400G: A module with an array of four lasers (and thus four different 400G channels) will only require one plug slot on the faceplate while avoiding the complexity and cost of the single-channel 1.6T approach.
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		Table 1: Comparison of different ways to implement a 1.6 Terabit/s link: four modules of 400G, a single-channel 1.6T module, and a module with four channels of 400G.         
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Multi-laser array and multi-channel solutions will become increasingly necessary to increase link capacity in coherent systems. They will not need more slots in the router faceplate while simultaneously avoiding the higher cost and complexity of increasing the speed with just a single channel.










Co-Designing DSP and Optical Engine





Transceiver developers often source their DSP, laser, and optical engine from different suppliers, so all these chips are designed separately from each other. In such cases, the DSP is like a Swiss army knife: a jack of all trades designed for different kinds of optical engines but a master of none.





For example, current DSPs are designed to be agnostic to the material platform of the photonic integrated circuit (PIC) they are connected to, which can be Indium Phosphide (InP) or Silicon. Thus, they do not exploit the intrinsic advantages of these material platforms. Co-designing the DSP chip alongside the PIC can lead to a much better fit between these components.





A PIC and a standard platform-agnostic DSP typically operate with signals of differing intensities, so they need some RF analog electronic components to “talk” to each other. This signal power conversion overhead can constitute up to 2 Watts or about 10-15% of transceiver power consumption.





However, the modulator of an InP PIC can run at a lower voltage than a silicon modulator. If this InP PIC and the DSP are designed and optimized together instead of using a standard DSP,  the PIC could be designed to run at a voltage compatible with the DSP’s signal output. This way, the optimized DSP could drive the PIC directly without needing the RF analog driver, doing away with most of the power conversion overhead we discussed previously.
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		Figure 1: Comparison between the drive power and power consumption of three different PIC + DSP pairings: standard DSP with a silicon PIC, standard DSP with an InP PIC, and an optimized DSP with an InP.        
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Smart Devices Built In Scale





Making coherent optical transceivers more affordable is a matter of volume production. As discussed in a previous article, if PIC production volumes can increase from a few thousand chips per year to a few million, the price per optical chip can decrease from thousands of Euros to mere tens of Euros. Achieving this production goal requires photonics manufacturing chains to learn from electronics and leverage existing electronics manufacturing processes and ecosystems.





While vertically-integrated PIC development has its strengths, a fabless model in which developers outsource their PIC manufacturing to a large-scale foundry is the simplest way to scale to production volumes of millions of units. Fabless PIC developers can remain flexible and lean, relying on trusted large-scale manufacturing partners to guarantee a secure and high-volume supply of chips. Furthermore, the fabless model allows photonics developers to concentrate their R&D resources on their end market and designs instead of costly fabrication facilities.





Further progress must also be made in the packaging, assembly, and testing of photonic chips. While these processes are only a small part of the cost of electronic systems, the reverse happens with photonics. To become more accessible and affordable, the photonics manufacturing chain must become more automated and standardized. It must move towards proven and scalable packaging methods that are common in the electronics industry.





If you want to know more about how photonics developers can leverage electronic ecosystems and methods, we recommend you read our in-depth piece on the subject.










Takeaways





In conclusion, tunable lasers and DSPs are adapting to meet the rising demands of AI-driven data center infrastructure. The integration of multi-wavelength laser arrays and the co-design of DSPs and optical engines are crucial steps towards creating more efficient, scalable, and cost-effective optical transceivers. These devices will be smart and provide some telemetry data, and must shift towards volume production and the adoption of electronics industry methodologies. These innovations not only promise to enhance the capacity and efficiency of data center interconnects but also pave the way for a more sustainable growth trajectory in the face of AI’s computational demands.
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			EFFECT Photonics Secures $38 Million Series D Funding

        
		            
				Eindhoven, The Netherlands EFFECT Photonics, a leading developer of highly integrated optical solutions, today announced…


                
					
















Eindhoven, The Netherlands





EFFECT Photonics, a leading developer of highly integrated optical solutions, today announced it has secured $38 million Series D funding, led by Innovation Industries Strategic Partners Fund, backed by Dutch pension funds PMT and PME, along with co-investor Invest-NL Deep Tech Fund and participation from other existing investors.





This investment will further accelerate the development and commercialization of EFFECT Photonics solutions and support ramping production to meet growing customer demands. EFFECT Photonics is focused on advancing its integrated product portfolio which dramatically drives down the costs, size, and power of high-speed fiber optics communication solutions. 












We extend our thanks to Innovation Industries Strategic Partners Fund and our existing investors for their continued confidence in EFFECT Photonics’ mission and products. Investor excitement marks the culmination of a dynamic year of advancements across every facet of our business, reinforcing the market momentum we’ve established in the rapidly growing coherent transceiver market.




Roberto Marcoccia, CEO of EFFECT Photonics












Innovation Industries Strategic Partners Fund is excited to lead the investment in EFFECT Photonics.  We believe that EFFECT Photonics possesses not only the technology solutions, but also the dedicated team, capital, and backing to expedite the advancement and market penetration of integrated photonic solutions, crucially meeting the surging need for bandwidth.




Vincent Kamphorst, Investment Director Innovation Industries Strategic Partners Fund










About EFFECT Photonics





Where Light Meets Digital – EFFECT Photonics is a highly vertically integrated, independent optical systems company addressing the need for high-performance, affordable optic solutions driven by the ever-increasing demand for bandwidth and faster data transfer capabilities. Using our company’s field-proven digital signal processing and forward error correction technology and ultra-pure light sources, we offer compact form factors with seamless integration, cost efficiency, low power, and security of supply. By leveraging established microelectronics ecosystems, we aim to make our products affordable and available in high volumes to address the challenges in 5G and beyond, access-ready coherent solutions, and cloud and cloud edge services. For more information, please visit: www.effectphotonics.com. Follow EFFECT Photonics on LinkedIn and Twitter.
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Media Contact:
Colleen Cronin
EFFECT Photonics
colleencronin@effectphotonics.com
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			Transceivers in the Time of TowerCos

        
		            
				A recent report from the International Telecommunications Union (ITU) declared that 37% of the global…


                
					
A recent report from the International Telecommunications Union (ITU) declared that 37% of the global population still lacks internet access due to infrastructure deficits. In this context, Tower Companies (TowerCos) will be crucial in expanding network coverage, particularly in underserved areas.





Tower Companies (TowerCos) are entities specializing in managing “passive” mobile infrastructure. In other words, they manage everything that is not active equipment that emits a mobile signal. The TowerCo’s primary role is to host telecommunications antennas for multiple operators, facilitating more efficient mobile deployments. This concept allows telecom operators to focus on active network management while TowerCos handles the maintenance, access, and security of passive infrastructures like towers and power supplies.





Historically, telecom companies managed every aspect of their service delivery, including the ownership of towers. However, increasing capital expenditure costs and the need for rapid expansion in network coverage have motivated operators to outsource this infrastructure to TowerCos. In this way, operators can reduce the required capital expenditure on infrastructure and move that into their operating costs





The increasing bandwidth demands of 5G networks and data centers, prompted by new Internet-of-Things and artificial intelligence use cases, have further solidified the importance of TowerCos. A 2018 McKinsey study reported that the migration to 5G could double the total cost of ownership of a telecommunications company’s infrastructure by 2020 to 2025.





To adapt to this fast expansion of TowerCos worldwide, optical transceiver developers should consider what are the key requirements for products that will go into TowerCo infrastructure. In this article, EFFECT Photonics would like to highlight three of them: integration, remote diagnostics and management, and industrial hardening.










Integration for Compactness and Power Efficiency





Space and energy efficiency are critical for TowerCo infrastructure because they want to accommodate telecom equipment from multiple operators on the same structure. Greater photonics integration will be key to reducing the footprint of transceivers and other optical telecom equipment, as well as improving their power efficiency.





In many electronic and photonic devices, the interconnections between different components are often sources of losses and inefficiency. A more compact, integrated device will have shorter and more energy-efficient interconnections. Using an example from electronics, Apple’s system-on-chip processors fully integrate all electronic processing functions on a single chip. As shown in the table below, these processors are significantly more energy efficient than the previous generations of Apple processors.










		𝗠𝗮𝗰 𝗠𝗶𝗻𝗶 𝗠𝗼𝗱𝗲𝗹		𝗣𝗼𝘄𝗲𝗿 𝗖𝗼𝗻𝘀𝘂𝗺𝗽𝘁𝗶𝗼𝗻

		𝗜𝗱𝗹𝗲		𝗠𝗮𝘅

		2023, M2		7		5

		2020, M1		7		39

		2018, Core i7		20		122

		2014, Core i5		6		85

		2010, Core 2 Duo		10		85

		2006, Core Solo or Duo		23		110

		2005, PowerPC G4		32		85

		Table 1: Comparing the power consumption of a Mac Mini with an M1 and M2 SoC chips to previous generations of Mac Minis. [Source: Apple’s website]












The photonics industry can set a similar goal to Apple’s system-on-chip. By integrating all the optical components (lasers, detectors, modulators, etc.) on a single chip can minimize the losses and make devices such as optical transceivers more compact and efficient.










Remote Diagnostics and Management





Transceivers used in TowerCo infrastructures must also include advanced diagnostic and management features. These capabilities are essential for remote sites, enabling TowerCos and their telecom operators customers to monitor and manage their networks effectively.





For example, TowerCos and operators extensively use network function virtualization (NFV) capabilities. NFV allows operator customers to build their network on the shared infrastructure as well as determine and distribute their services. These technologies benefit greatly from smart transceivers that can be diagnosed and managed remotely from the NFV layer.





The concept of zero-touch provisioning becomes useful here. Transceivers can be pre-programmed by the central office for specific operational parameters, such as temperature, wavelength drift, dispersion, and signal-to-noise ratio. They can then be shipped to remote sites, where technicians just have to plug and play. This simplifies deployment for TowerCos.
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Moreover, the same communication channels used for provisioning can also facilitate ongoing monitoring and diagnostics. This feature particularly benefits remote sites, where traditional maintenance methods like truck rolls are costly and inefficient. By remotely monitoring key metrics like transceiver temperature and power, TowerCos and operator customers can conduct health checks and manage their infrastructure more efficiently.










Industrial Hardening





Transceivers in TowerCo infrastructures must be designed to withstand harsh outdoor environments. The resilience of these components is critical for maintaining continuous network service and preventing downtime, especially in remote or challenging locations.





Commercial temperature (C-temp) transceivers are designed to operate from 0°C to 70°C. These transceivers suit the controlled environments of data center and network provider equipment rooms. These rooms have active temperature control, cooling systems, filters for dust and other particulates, airlocks, and humidity control.  On the other hand, industrial temperature (I-temp) transceivers are designed to withstand more extreme temperature ranges, typically from -40°C to 85°C. These transceivers are essential for deployments in outdoor environments or locations with harsh operating conditions. It could be at the top of an antenna, on mountain ranges, inside traffic tunnels, or in the harsh winters of Northern Europe.










		𝗧𝗲𝗺𝗽𝗲𝗿𝗮𝘁𝘂𝗿𝗲 𝗦𝘁𝗮𝗻𝗱𝗮𝗿𝗱		𝗧𝗲𝗺𝗽𝗲𝗿𝗮𝘁𝘂𝗿𝗲 𝗥𝗮𝗻𝗴𝗲 (°𝗖)

		𝗠𝗶𝗻		𝗠𝗮𝘅

		Commercial (C-temp)		0		70

		Extended (E-temp)		-20		85

		Industrial (I-temp)		-40		85

		Automotive / Full Military		-40		125

		Table 2: Comparing the temperature ranges of different temperature hardening standards, including industrial and automotive/full military applications.












Takeaways





TowerCos will be vital in expanding network coverage across the world and meeting the increasing demands of 5G networks. In this context, EFFECT Photonics believes that optical transceiver products that go into TowerCo infrastructure must meet the following key requirements





		Integration for compactness and power efficiency

		Advanced remote diagnostics and management features

		Industrial hardening for durability in harsh environments.







These aspects will be crucial for efficient, reliable, and cost-effective network deployment and maintenance and will support TowerCos in making optical connectivity more accessible worldwide.
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The only thing more amazing than our technology is what the world can do with it!
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