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Coherent Optical Receiver

Overview
Coherent Optical Receivers are designed for 100 Gb, 200 Gb and 400 Gb fiber optic
communication systems.

Key Takeaways
A coherent optical receiver detects both amplitude and phase of optical signals,
enabling high-speed, high-capacity optical communication with advanced modulation
formats.

Overview

A coherent optical receiver is a device used in optical communication systems to
detect the full information of an optical signal, including both its amplitude and
phase. Unlike direct-detection receivers, coherent receivers can handle complex
modulation formats such as m-PAM, m-QAM, and 4D signals, and support dual-
polarization transmission, which significantly increases data throughput and spectral
efficiency.

Key Components and Functionality

Local Oscillator (LO): Provides a reference optical signal for mixing with the incoming
data signal. Optical Hybrid: Combines the incoming signal with the LO to extract in-
phase (I) and quadrature (Q) components. Photodetectors: Convert optical signals
into electrical signals, often using high-speed photodiodes capable of operating up to
100 GHz.

Trans-impedance Amplifier (TIA): Amplifies the electrical signal; low-bandwidth
versions may include linear TIAs, while high-bandwidth versions often use optical pre-
amplification.
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Analog-to-

Digital Converters (ADC) and DSP: Digitize the electrical signals and perform digital
signal processing to compensate for impairments such as chromatic dispersion,
polarization mode dispersion, and phase noise.

Applications

Coherent optical receivers are widely used in: Long-haul and ultra-high-speed optical
networks for multi-terabit transmission. Test and measurement systems for
evaluating optical components and waveforms. Radio-over-fiber and microwave
photonics applications requiring high linearity and bandwidth.

High-resolution optical spectrum analysis and research in photonic networks.

Advantages

High sensitivity and selectivity: Coherent detection improves signal-to-noise ratio and
allows detection of weak signals. Support for advanced modulation formats: Enables
higher data rates without increasing bandwidth. Polarization diversity: Simultaneous
detection of both polarizations increases channel capacity.

Digital compensation: DSP allows adaptive correction of transmission impairments,
making coherent receivers robust against fiber nonlinearities and phase noise.

Technical Specifications

Operating wavelength: Typically C-band (1530–1570 nm), with options for S- to U-
band. Bandwidth: Versions available from 40 GHz to over 110 GHz. Responsivity:
Average responsivity ranges from 40 to 60 mA/W depending on the model.

Form factor: Compact 19" chassis with optical inputs for both LO and data signals.
Coherent optical receivers are essential for modern high-capacity optical networks,
enabling efficient, reliable, and flexible data transmission across long distances while
supporting advanced modulation and polarization techniques.

Article Content

Coherent Receiver

A coherent receiver is defined as a type of optical receiver that utilizes a local
oscillator, typically a continuous wave laser, which oscillates at a frequency close to
that of the incoming signal,

100G/200G/400G Coherent Optical Receivers
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Coherent Optical Receivers are designed for 100 Gb, 200 Gb and 400 Gb fiber optic
communication systems. Optical Dual Polarization QPSK (DP-QPSK) and 16 QAM
modulation formats are detected

ID Photonics | CORX – Coherent Optical Receiver

It is designed as a reference receiver for transmitter characterization and analysis of
IQ modulated optical signals in the C-Band. Available with bandwidth options of

High-Speed Photodetectors & Receivers | Coherent

Choose from Coherent high-speed products ranging from photodiodes to
photodetectors, to complete receivers, with speeds up to 100 GHz.

COHERENT RECEIVER FRONTENDS

• Optical coherent receiver in a compact 19"-chassis • Coherent detection of high-
speed optical dual-polarization m-PAM and m-QAM signals > 40, > 70 and 110 GHz
versions available

High-Speed Photodetectors | Coherent

Choose from 100+ model options with speeds from 18 GHz to 100 GHz designed for
O-, C-, or dual-band operation and advantages such as high gain or high linearity.

Chapter 10 Coherent Optical Communication Systems

In this section, we describe the implementation of the functionalities of the optical M-
PSK transmitter and receiver using various photonic devices, i.e., a QM, a balanced
receiver, a phase-diversity receiver

Coherent optical communications.

Coherent optical receiver for the measurement of coherent modulation formats such
as QPSK, 64QAM and OFDM. High-bandwidth, low-noise architecture makes it

Integrated Coherent Receivers – Pure Photonics

Integrated Coherent Receivers are optical components, which beat an incoming
signal against a local oscillator (LO), which is detected with 4 balanced receivers,
after appropriate polarization and phase

Real time low-complexity adaptive channel equalization for coherent ...

After optical-to-electrical conversion, the electrical signal is then sampled by four
analog-to-digital converters (ADC). Fig. 1. The schematic diagram of DSP module in
Coherent optical receiver.

Optics & Photonics News
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As photonic technology becomes more integral to artificial intelligence (AI) computing
infrastructure, the demand for optical parts has grown to meet fabrication needs. In
response, Nvidia,

Coherent Announces a CHIPS Letter of Intent for $50 Million

Proposed award will support new manufacturing jobs and expanded American
production of critical optical networking technologies that power next-generation AI
datacenters SHERMAN,

Datacenter and Communications | Coherent

Datacenter and Communications AI-driven infrastructure demands unprecedented
speed and scale. Our advanced optical solutions power next-generation AI

800G coherent ships, 1.6T enters the deployment window

800G coherent ships, 1.6T enters the deployment window LightCounting now expects
800G optical transceiver shipments to more than double in 2026, with 1.6T sales
surpassing $2

Transimpedance Amplifiers

MACOM''s optoelectronics products include a wide range of transimpedance
amplifiers (TIA) for line and client side fiber optic receivers up to 1.6 Tbps . Our
portfolio includes linear TIAs for coherent and

Coherent Lidar Gauges Distance, Speed, and Surface Properties at

The coherent optical modem serves as the system''s transmitter and receiver,
allowing the system to send and detect different properties of light quickly and
precisely and extract detailed

NVIDIA Invests $4B in Coherent, Lumentum

NVIDIA will be investing a combined $4 billion into optics and photonics companies
Lumentum and Coherent to support the development of next generation AI
infrastructure. The companies will receive

Optical networks

The Nokia optical network portfolio leverages highly vertically integrated coherent
optical engines to build an advanced-connectivity foundation for the AI
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Contact Us

Continue your research online:

Website: https://artduferoger.fr
Technical inquiry: https://artduferoger.fr/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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