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Propagating high power and light uniformity with ultra high bandwidth
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Å Ultra-short range:

chip-to-chip communications

Å Short range:

wireless personal area networks (WPAN) and underwater 

communications; Internet of Things (IoT) data; LiFi?

Å Medium range:

indoor IR and visible light communications (VLC), wireless local 

area networks (WLANs); inter-vehicular and vehicle-to-

infrastructure communications; light fidelity (LiFi); data centers, 

6G communication and sensing

Å Long range:

inter-building links, free-space optical (FSO) communications; 

backhaul/fronthaul, high altitude platform stations (HAPS)

Å Ultra-long range:

laser communication in space especially for inter-satellite links 

and from satellite constellations to/from Earth

see: https://www.owcconference.com

        https://owcc.jakajima.eu 

range definitions based on text from the OWCC website

https://www.owcconference.com/
https://owcc.jakajima.eu/
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Phase II higher resolution 2D beam steering 
Å Milestone 1 is a 9-direction 3D beam steering array 
Å Milestone 2 is a 3D device with 37 different beam directions 

Some of hǇǘƛtǳƭǎŜΩǎ targeted LiFi applications
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A classic VCSEL trade off: bandwidth vs. optical output power

Courtesy of N. Haghighi, dissertation 2022, TU Berlin

Generally, increasing the top-emitting 

single VCSEL aperture diameter (�Û):

1) increases the optical output power;

2) decreases the bandwidth;

3) increases the number of lateral 

modes ï moving the emission from a 

Gaussian intensity far field toward a 

ñdonutò shape; and

4) the power conversion efficiency 

peaks around �Û ~10-12 mm then 

decreases.  

single mode or 

quasi-single mode 

emission for small ᶫ

|S21| vs. small-signal modulation frequency


