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Bridging the "yellow-green gap" --
GaN-based LED achieves high rate
Wavelength division multiplexing
visible light communication system
with three-dimensional quantum
well structure
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Under the limitation of current density, micro-LED is dif-
ficult to achieve watts level optical power, which is not
suitable for long-distance and underwater optical commu-
nication that requires high-power optical transmitter de-
vices. Therefore, how to improve the communication per-
formance of conventional-size LED is a key issue at
present.

Fudan University and Nanchang University have joint-
ly studied a wavelength division multiplexing visible
light communication system based on multi-color LED.

The system uses a Si substrate GaN-based LED with a
3D structured quantum well. In the active layer of this
LED, there is a three-dimensional structure ("V" shaped
pit, or V-pit) with a hexagonal profile, opening towards
the P-type GaN layer. The V-pit structure helps to screen
the dislocations caused by lattice mismatches in GaN-
based LEDs, thus significantly improving the quantum
well quality and optical efficiency of GaN-based LEDs
with long wavelengths (such as yellow-green bands). The
multicolor LED array used in this study contains eight
different LED units. Up to eight independent channels for
WDM can be used simultaneously. Based on the LED ar-
ray, the team built a communication system and wrote
advanced digital signal processing technology programs
required for the system. The communication system they
built achieves a 31.38 Gb/s total transmission rate.
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