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ABSTRACT

Researchers at the University of California, Davis have developed an optical transceiver that
uses compressive sensing to reduce bandwidth requirements and improve signal resolution.

FULL DESCRIPTION

In communication systems, transceivers are used to send and receive information, commonly
through optical fibers for high-frequency signals. Optical transceivers typically have bandwidth
requirements that are proportional to Nyquist sampling rates of the data being captured,
meaning that in high frequency applications the bandwidth requirements are substantial. This
tradeoff creates an information bottleneck, limiting the performance and speed of other
components in the system. An optical transceiver with the ability to compress data in some
manner would greatly simplify applications in high-frequency signal processing and
communication systems.

Researchers at the University of California Davis have developed a high-speed optical
transceiver that uses compressive sensing to reduce bandwidth requirements by orders of
magnitude. Signals processed by transceivers are typically sparse in the time-frequency
domain; via compressive sensing, they can be accurately reconstructed using less samples than
what is usually necessary. Compressive sensing allows the transceiver to operate at very high
frequencies while using the same bandwidth as typical optical transceivers. Such a device can
be implemented for analog-to-digital (ADC) signal conversion, and could significantly improve
bandwidth and signal resolution by encoding more than 10 times the equivalent humber of bits
as existing transceivers. This is accomplished by spectral splicing of the signal on several
devices operating in parallel, using a stable frequency comb as reference. This technology could
offer significant improvements in the speed and performance of analog and digital signal
processing.

APPLICATIONS

High frequency signal processing

High performance photonic analog-to-digital (ADC) conversion in THz frequency range.

FEATURES/BENEFITS

Reduced bandwidth requirements and improved signal resolution

Low noise
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ADDITIONAL TECHNOLOGIES BY THESE INVENTORS

Higher-Speed and More Energy-Efficient Signal Processing Platform for Neural Networks
Crystal Orientation Optimized Optical Frequency Shifter

Hyperspectral Compressive Imaging

Multi-Wavelength, Nanophotonic, Neural Computing System

Athermal Nanophotonic Lasers

Ultra-High Resolution Multi-Platform Heterodyne Optical Imaging

Multi-Wavelength, Laser Array

Optical Interposers for Embedded Photonics Integration

Ultrahigh-Bandwidth Low-Latency Reconfigurable Memory Interconnects by Wavelength Routing
Development of a CMOS-Compatible, Nano-photonic, Laser

Energy Efficient and Scalable Reconfigurable All-to-All Switching Architecture

All-Optical Regenerators

Tensorized Optical Neural Network Architecture

Silicon Based Chirped Grating Emitter for Uniform Power Emission

Energy-Efficient All-Optical Nanophotonic Computing

3D Photonic and Electronic Neuromorphic Artificial Intelligence

Adapting Existing Computer Networks to a Quantum-Based Internet Future
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