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Fraunhofer IPMS opens up new possibilities for embedded communication with Li-Fi TinySpot
Li-Fi TinySpot: Compact, Ultra-Low-Power Optical Data
Link

Fraunhofer IPMS presents Li-Fi TinySpot, a miniaturized, energy-efficient
optical transceiver for wireless data communication in applications with
limited power supply, such as sensors, wearables, and embedded devices. The
transceiver supports bidirectional full-duplex communication at data rates of
up to 20 Mbps over distances from a few centimeters to several meters. Its
compact form factor, low power consumption and UART and SPI interfaces
facilitate integration into space-constrained systems such as Health and Usage
Monitoring Systems and support the modernization of legacy IrDA interfaces.

Across industries, devices are becoming smaller, more mobile and energy-constrained,
while still requiring reliable, interference-free data links. Conventional wired and radio-
frequency-based interfaces often struggle with tight installation spaces, EMI-critical
environments and limited battery capacity. Li-Fi TinySpot addresses these challenges
with an ultra-low power, miniaturized optical transceiver that can be integrated into
sensors, wearables and compact embedded systems. This enables manufacturers to
extend device runtime, simplify design and maintain stable data transfer under
demanding industrial conditions.

Low power consumption and a space-saving design

e Ultra-Low Power Consumption: With a power consumption as low as
5 mW, Li-Fi TinySpot extends battery runtime and reduces operating costs in
devices where every milliwatt counts.

e Compact Design: Measuring just 15 mm x 21 mm x 3.3 mm and weighing
only 1 g, Li-Fi TinySpot supports compact and densely integrated designs for
sensors, handheld devices and wearables.

e Flexible Operating Range: Depending on the configured transmit power and
field of view, the system supports distances ranging from a few centimeters to
several meters.

e Safe Operation: Class 1 eye safety enables operation without additional
protective measures.

e Immunity to Electromagnetic Interference: Since Li-Fi uses light instead of
radio waves and does not require long wired electrical signal connections, the
technology is suitable for EMC-critical environments.
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e Low Latency: A low transmission latency of 170 ns supports responsive data
exchange in embedded control and sensor applications.

e IrDA Compatibility: Support for SIR, FIR, and VFIR facilitates the
modernization of existing infrared interfaces without introducing radio
communication.

This makes Li-Fi TinySpot particularly attractive for battery-powered sensor systems
designed for extended operating lifetimes, as well as for embedded controllers and
detachable modules that require reliable contactless communication. Its low weight of
only 1 g facilitates integration into moving, rotating or interchangeable components.
The transceiver can be mounted directly on printed circuit boards or integrated into
miniature modules and sealed housings without bulky optics or complex mechanical
assemblies.

Designed for Demanding Embedded Applications

Its contactless optical interface makes Li-Fi TinySpot suitable for applications where
electrical contacts, radio communication or conventional cabling are impractical,
including:

e Embedded and board-to-board communication: Contactless links between
stacked PCBs, sensor boards or interchangeable modules inside devices.

e Miniaturized sensor systems: Data connections for small sensor nodes in
confined spaces, such as handhelds for logistics, laboratory equipment,
precision mechanics, health and usage monitoring systems or condition
monitoring applications.

e Detachable or rotating modules: Replacement of wear-prone
micro-connectors or slip rings in tool heads, small rotary stages or compact
positioning systems.

e Sealed and hygienic housings: Communication through small optical
windows in hermetically sealed or easy-to-clean devices, where open electrical
contacts are undesirable.

¢ Interference-sensitive electronics: Environments with strong
electromagnetic fields or dense electronics, where radio technologies or long
copper traces are difficult to apply.

“Li-Fi TinySpot shows how optical communication can be scaled down for compact
embedded systems,” says Dr. René Kirrbach, Group Leader for Li-Fi at Fraunhofer IPMS.
“Its contactless optical interface enables reliable data connections with low power
consumption in tight spaces, where conventional connectors are unsuitable due to
wear, contamination, or mechanical constraints.”

The Fraunhofer-Gesellschaft, headquartered in Germany, is one of the world’s leading organizations for applied research. It plays a major role in
innovation by prioritizing research on cutting-edge technologies and the transfer of results to industry to strengthen Germany’s industrial base and
for the benefit of society as a whole. Founded in 1949, the Fraunhofer-Gesellschaft currently operates 75 institutes and research units throughout
Germany. Its nearly 32,000 employees, predominantly scientists and engineers, work with an annual business volume of 3.6 billion euros; 3.1 billion
euros of this stems from contract research.
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where you can also download the new TinySpot white paper.

Li-Fi TinySpot was developed as part of the “CommUnity” project within the High
Performance Center Micro/Nano (Leistungszentrum Mikro-Nano).
https://www.leistungszentrum-mikronano.de/en.html
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About Fraunhofer IPMS

Fraunhofer IPMS is a leading international research and development service provider
for electronic and photonic microsystems in the application fields of Smart Industrial
Solutions, Bio and Health, Mobility as well as Green and Sustainable Microelectronics.
Research focuses on customer-specific miniaturized sensors and actuators, MEMS
systems, microdisplays and integrated circuits as well as wireless and wired data
communication. The institute develops systems and components on 200 and 300 mm
wafers in its state-of-the-art clean rooms. Services range from consulting and design to
process development and pilot series production.

As an expert in secure data communication solutions, the Business Unit of Data
Communication and Computing (DCC) develops innovative technologies in the future-
oriented fields of IP cores, Li-Fi (light-based data transmission) and quantum
communication. These developments pave the way for new and secure communication
solutions in key industries such as mobility, telecommunications, industrial automation
and energy supply.

The Fraunhofer-Gesellschaft, headquartered in Germany, is one of the world’s leading organizations for applied research. It plays a major role in
innovation by prioritizing research on cutting-edge technologies and the transfer of results to industry to strengthen Germany’s industrial base and
for the benefit of society as a whole. Founded in 1949, the Fraunhofer-Gesellschaft currently operates 75 institutes and research units throughout
Germany. Its nearly 32,000 employees, predominantly scientists and engineers, work with an annual business volume of 3.6 billion euros; 3.1 billion
euros of this stems from contract research.
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