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Deutscher Zukunftspreis 2024 

A Research Team From ams OSRAM and Fraunhofer 
Wins the Deutscher Zukunftspreis for Digital Light 
 
Today, Germany’s President Frank-Walter Steinmeier honored the winners of 
the Deutscher Zukunftspreis 2024 at a formal ceremony in Berlin. The award 
was presented to a team of experts led by Dr. Norwin von Malm and Stefan 
Grötsch from ams OSRAM and Dr. Hermann Oppermann from the Fraunhofer 
Institute for Reliability and Microintegration IZM for the technological imple-
mentation of their idea — an LED matrix that turns car headlights into projec-
tors. The LED technology developed by the team opens up new possibilities for 
innovative designs thanks to its high-resolution light distribution and its energy 
efficiency. 

As part of their Digital Light project, the researchers and their teams have completely 
rethought intelligent LED technology and established a basic technology that enables 
numerous new applications, even beyond car headlights. Dr. Norwin von Malm and 
Stefan Grötsch from ams OSRAM and Dr. Hermann Oppermann from Fraunhofer IZM 
have developed a light source that is smaller, lighter, more efficient, more intelligent 
and more precise in its light output than conventional light sources. The new system 
will allow car headlights, for example, to illuminate the road ahead precisely and 
brightly without blinding or endangering oncoming traffic or pedestrians. A conven-
tional low-beam/high-beam combination is not an option here because it must be pos-
sible to control the light’s spatial distribution and for the light itself to adapt to the re-
spective situation. To achieve this, the new headlight does not use two light sources 
like conventional headlights. Instead, it relies on 25,600 LEDs in a matrix of 
320 x 80 points, where each individual LED can be controlled with a digital signal. In 
combination with a special lens, this creates a headlight that works much like a video 
projector. 
 
Compact design and high efficiency 
 
The new system requires minimal installation space and is highly efficient since only the 
LEDs that are actually required for the desired light distribution are switched on. Sys-
tems with passive light modulation, by contrast, rely on shading, meaning that the light 
source is always on at full power, and the undesired light is filtered back out. However, 
this is an inefficient solution, since it involves generating unnecessary light. Further-
more, the generated heat must be dissipated, which requires large and expensive cool-
ing systems. The new system prevents these losses from occurring in the first place. 
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Increased safety through projected pictograms 
 
To increase safety, ams OSRAM and Fraunhofer have come up with something special: 
Their headlight not only provides precise and efficient light for the road ahead; it also 
acts as a projector and can project pictograms onto the road, e.g., a snowflake if there 
is a risk of frost or a specific symbol for wrong-way drivers. 
 
Digital Light — intelligent LED technology for the world of tomorrow 
 
Light-based information opens up many new use cases for the team’s LED matrix, 
which can be controlled via a digital system. Examples include optical data communica-
tion between computer chips, e.g., in data centers for AI applications, or augmented 
reality (AR). Here, the light matrix could be used as a virtual monitor for AR glasses, 
where digital information is displayed in the user’s field of vision in addition to the real-
world environment. A compact design and energy efficiency are essential here since AR 
glasses must be lightweight and have a long battery life. These use cases demonstrate 
the enormous potential of Digital Light when it comes to transforming the ways hu-
mans and electronic devices interact.   
 
Deutscher Zukunftspreis — paying tribute to innovative achievements in engi-
neering and science 
 
“I extend my best wishes to the teams led by Dr. Norwin von Malm and Stefan Grötsch 
as well as to Fraunhofer IZM on this outstanding award. Receiving the German Presi-
dent's Deutscher Zukunftspreis for our intelligent LED solution Digital Light, after a first 
award in 2007, is a special distinction for the entire Fraunhofer-Gesellschaft. The award 
demonstrates the enormous innovative strength of ams OSRAM and underlines the im-
portance of intelligent lighting and sensor technologies for our digital society of today 
and tomorrow,” said Aldo Kamper, CEO of ams OSRAM.  
 
“My sincere congratulations to the winning team from ams OSRAM and Fraunhofer 
IZM on this great award,” said Prof. Hanselka, President of the Fraunhofer-Gesellschaft. 
“As part of their Digital Light project, the researchers have done more than develop a 
groundbreaking technology that opens up new possibilities for efficiency, safety and 
design. They have also provided a first-class example of the innovative strength that 
comes with transferring cutting-edge scientific findings to practical applications 
through the collaboration between research and industry. The Fraunhofer IZM team 
has clearly demonstrated the dedication, creativity, pioneering research and entrepre-
neurial spirit that characterizes the Fraunhofer-Gesellschaft and forms the basis of our 
success. Being awarded the Deutscher Zukunftspreis is a great success for the whole 
team and shows the extraordinary work that has gone into this project.” 
 
Awarded annually since 1997, the Deutscher Zukunftspreis is one of the most prestig-
ious accolades for scientific achievement in Germany and includes 250,000 euros in 
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prize money. It celebrates outstanding achievements in the fields of technology, engi-
neering, and science that result in products that are ready for applied use. Each year, a 
prestigious jury goes through a multi-stage process to select three research teams and 
their innovative idea from a wide range of projects. These three teams proceed to the 
final round, the “circle of the best.” In addition to innovation, the jury also evaluates 
the economic and social potential of the project. This is the tenth time that Fraunhofer 
has been awarded the Deutscher Zukunftspreis, with Fraunhofer IZM receiving the 
prize for the first time. 
 
Further information: https://www.deutscher-zukunftspreis.de/en  
 
Podcast with the award winners: https://www.fraunhofer.de/de/mediathek/pod-
casts/2024/podcast-led-technologie.html 
 
Further information on the technology can be found here: Digital Light: New LED tech-
nology brings intelligence and precision to the illumination of tomorrow's world | ams 
OSRAM 
 
 

 

Fig. 1 From left to right: 

Dr. Hermann Oppermann 

(Fraunhofer IZM), Dr. Norwin 

von Malm (ams OSRAM), 

Stefan Grötsch (ams OSRAM) 

© Deutscher Zukunftspreis | 

Ansgar Pudenz 
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Fig. 2 Light as a source of 

information: The light source 

works like a projector thanks 

to its many small LED pixels. 

© Deutscher Zukunftspreis | 
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About ams OSRAM   

The ams OSRAM Group (SIX: AMS) is a global leader in intelligent sensors and emitters. By adding intelli-

gence to light and passion to innovation, we enrich people’s lives.  

   

With over 110 years of combined history, our core is defined by imagination, profound engineering expertise 

and the ability to provide global industrial capacity in sensor and light technologies. We create exciting inno-

vations that enable our customers in the automotive, industrial, medical and consumer markets to maintain 

their competitive edge and drive innovation that meaningfully improves the quality of life in terms of health, 

safety and convenience, while reducing their impact on the environment.  

  

Our approximately 20,000 employees worldwide focus on innovation across sensing, illumination and visuali-

zation to make travel safer, medical diagnoses more accurate and daily moments in communication a richer 

experience. Our work creates technology for breakthrough applications, which is reflected in over 15,000 

patents granted and applied. Headquartered in Premstaetten/Graz (Austria) with co-headquarters in Munich 

(Germany), the group achieved EUR 3.6 billion revenues in 2023 and is listed as ams-OSRAM AG on the SIX 

Swiss Exchange (ISIN: AT0000A3EPA4).  

  

Find out more about ams OSRAM at https://ams-osram.com 

 

About Fraunhofer IZM 

Highly integrated microelectronics are omnipresent and yet often evade the eye. With 4 central technology 

clusters, Fraunhofer IZM covers a wide range of areas in quantum, as well as medical, communications and 

https://ams-osram.com/


 

The Fraunhofer-Gesellschaft, based in Germany, is a leading applied research organization. It plays a crucial role in the innovation process by 

prioritizing research in key future technologies and transferring its research findings to industry in order to strengthen Germany as a hub of 

industrial activity as well as for the benefit of society. Founded in 1949, the Fraunhofer-Gesellschaft currently operates 76 institutes and research 

units throughout Germany. Its nearly 32,000 employees, predominantly scientists and engineers, work with an annual business volume of 

3.4 billion euros; 3.0 billion euros of this stems from contract research. 
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high-frequency technology. With our world-leading expertise, we offer our customers cost-effective develop-

ment and reliability assessment of electronic packaging technologies, as well as custom-tailored system inte-

gration technologies at wafer, chip and board level. For over 30 years and at 3 locations, we have been sup-

porting start-ups as well as medium-sized and large international companies (with knowledge transfer) and 

researching key technologies for intelligent electronic systems of the future. 

 

Find out more about Fraunhofer IZM at https://www.izm.fraunhofer.de/en.html 
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