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The Interconnect Problem

Lighthouse VLC Design Fabricated GaN yLED
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Lighthouse Solution |

Replacing conventional
copper interconnects with
optical links driven by
energy-efficient Gallium
Nitride (GaN) yLEDs can
dramatically increase
data transmission speeds
while reducing energy
consumption.
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Data transmission in our CuSt'om'isibIe Ligt—
Communication (VLC) system using GaN yLEDs.

Key Components

PCB
STM32H7 microcontroller on
PCB to address yLEDs and read
photocurrent

GaN YLEDs
Fabricated blue and green GaN
ULEDs based on InGaN/GaN
Multi-Quantum Well (MQWSs)

Free Space Optics
Alignment of optical components
using Thorlabs mirrors, lenses,
and a motorized XY stage

Driver electronics
Keithley, Tektronix function

generator to send data and drive
LEDs
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* Responsivity: 0.01 A/W
« Power Density: 0.1 mW/cm?
» Leakage current at 3.3V: 0.05 pA

Data Transmission Metrics

Thresholding Algorithm — adaptive midpoint threshold
"Hel" - 24 bits - noise 0=0.25 V - drift 0.15 V

@ Compute adaptive threshold (no calibration needed)

above threshold - 1
photodiode (noisy)
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* Modulation bandwidth: 4Mhz
« Data Rate: 1 Mbps
» Bit Error Rate: 10*-4 @ 1Mbps
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