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ABSTRACT

The data rate for transmission through fiber-optic cables has increased to 400 Gbps in single-wavelength
channels. However, speeds up to 1 Tbps are required now to meet the ever-increasing bandwidth demand
driven by the diverse requirements of contemporary applications for high-quality on-demand video
streaming, cloud services, various social media, and emerging 5G-enabled applications. Because the data
rates of the per-channel optical interfaces depend strongly on the operational speed of the optoelectronic
devices used in optical transceivers, ultrahigh-speed photonic devices and components, and eventually, chip-
level transmitter and receiver technologies, are essentially required to realize futuristic optical transceivers
with data rates of 1 Tbps and beyond. In this paper, we review the recent progress achieved in high-speed
optoelectronic devices, such as laser diodes, optical modulators, photodiodes, and the transmitter-receiver

optical subassembly for optical transceivers in data centers and in metro/long-haul transmission.
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QPSK
SG
SIPD
Si—Ph
SOA
T—ECL
UTC-PD
VOA

SA AXFHE T|E 89

Distributed Feedback

Directly Modulated Laser

Dual Polarization

Digital Signal Processor
Electroabsorption Modulator
Electroabsorption Modulated Laser
Free Space Optics

High Bandwidth

Intradyne Coherent Receiver
Internet Protocol TV

In— & Quadrature—Phase
Integrable Tunable Laser Assembly
Laser Diode

Local Oscillator

Monitor Photo Detector

Multiple Quantum Well

Multdiple Source Agreement
Optical to Electrical

Optical Hybrid

Optical Internetworking Forum
Pulse Amplitude Modulation
Polarization Beam Splitter

Printed Circuit Board
Photon—Photon Resonance
Quadrature Amplitude Modulation
Quantum Confined Stark Effect
Quadrature Phase Shift Key
Sampled Grating
Surface—Illuminated Photodiode
Silicon—Photonics

Semiconductor Optical Amplifier
Tunable—External Cavity Laser
Uni—Traveling Carrier Photodiode
Variable Optical Attenuator
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