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Semiconductor Devices for Optical Communication

With contributions by numerous experts

Semiconductor Devices for Optical Communication

This updated, second edition textbook provides a thorough and accessible treatment of semiconductor 
lasers from a design and engineering perspective. It includes both the physics of devices as well 
as the engineering, designing and testing of practical lasers. The material is presented clearly with 
many examples provided. Readers of the book will come to understand the finer aspects of the theory, 
design, fabrication and test of these devices and have an excellent background for further study of 
optoelectronics. Provides a multi-faceted approach to explaining the theories behind semiconductor 
lasers, utilizing mathematical examples, illustrations and written theoretical presentations; Offers a 
balance of relevant optoelectronic topics, with specific attention given to distributed feedback lasers, 
growth techniques and waveguide cavity design; Presents modern optical communication formats such 
as pulse amplitude modulation, phase shift keying and quadrature amplitude modulation; Connects 
laser and transmitter characteristics with system requirements; Provides a summary of every chapter, 
worked examples, and problems for readers to solve.

Introduction to Semiconductor Lasers for Optical Communications

A thorough account on the basics of fiber optics system design is contained in this volume. Introducing 
the topics from the vantage point of the student and professional electrical engineer, the aim of 
the text is to teach rather than merely present facts. The overall view of the text is toward practical 
engineering considerations including costs, and a discussion of radiation effects is associated with 
each appropriate chapter. The volume begins with a history of optical communications, leading to the 
now widely practiced field of fiber optics. Comparisons are made to conventional media and techniques: 
wire-line, coaxial cable, and radio. The nature and properties of optical fiber are examined, including 
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manufacturing techniques, and fiber types and capabilities. The theory of light guidance is introduced in 
steps, beginning with a slab waveguide. Solutions of Maxwell's equations are derived and explained in 
view of the peculiar nature of the medium. Electro-optic devices are examined, including launching and 
detecting devices. The properties and varieties of these devices are explored. In particular, light-emitting 
diodes, injection laser diodes, p-i-n diodes, and avalanche photo diodes are covered. The electronic 
circuits necessary to adequately serve the electro-optic devices are examined and contrasted with 
more conventional types. Modulation techniques appropriate to optical fiber transmission systems are 
enumerated and compared. Overall system considerations are addressed, and examples are given 
of various systems that have been deployed, or are planned for deployment. Expectations for future 
developments and trends in the field are enumerated, with indications of their significance. Topics such 
as ultra-low-loss fiber and coherent detections techniques are discussed. Appendices comprising an 
accounting of useful laboratory equipment, mathematical relations employed in the body of the text, 
and complete exercise solutions are included.

An Introduction to Fiber Optics System Design

The three volumes of this handbook treat the fundamentals, technology and nanotechnology of nitride 
semiconductors with an extraordinary clarity and depth. They present all the necessary basics of 
semiconductor and device physics and engineering together with an extensive reference section. 
Volume 3 deals with nitride semiconductor devices and device technology. Among the application 
areas that feature prominently here are LEDs, lasers, FETs and HBTs, detectors and unique issues 
surrounding solar blind detection.

Handbook of Nitride Semiconductors and Devices, GaN-based Optical and Electronic Devices

Aimed at graduate students in electrical engineering, this text provides a broad understanding of the 
rapidly growing field of optoelectronics. An integrated approach is used, covering topics in: applied 
optics; physics of optical response; and semiconductor optoelectronic devices.

Optoelectronics

This book is intended to be an introductory text for engineers and physicists who are likely to be involved 
in the area of optical fiber communications. Its purpose is to provide the student with an explanatory 
text that can al so be used for "self-study". Thus, key theoretical resul ts have been rather thoroughly 
derived, and detailed explanations have been given wherever cer tain steps have been excluded. Some 
of the derivations are in new form, which the reader will hopefully find stimulating. In addition, some 
of the ex perimental and theoretical results are based on the research of the authors, and they are 
published here for the first time. However, references are given for all those cases involving equivalent 
results obtained by others. Although a large number of monographs are available for the specialist or the 
knowledgeable scientist, most of these are inadequate for teaching pur poses. This aspect served as 
a major motivation for writing a book that ex plains the basic phenomena and techniques. The required 
material was partly developed in earlier courses on integrated optics and optical fiber commu nications, 
and partly resulted from the authors' close cooperation with in dustry. To assess the suitability of the 
material, the manuscript of the book was used with encouraging results for a graduate course (spring 
sem ester, 1980) at the Communications Laboratory of the Helsinki University of Technology.

The Navy Electricity and Electronics Training Series: Module 24 Introduction To Fiber Optics

In many applications, radio frequency (RF) signals need to be transmitted and processed without being 
digitalized. Optical fiber provides a transmission medium in which RF modulated optical carriers can be 
transmitted and distributed with very low loss, making it more efficient and less costly than conventional 
electronic systems. This volume presents a review of RF photonic components, transmission systems, 
and signal processing examples in optical fibers from leading academic, government, and industry 
scientists working in this field. It also introduces the reader to various related technologies such as 
direct modulation of laser sources, external modulation techniques, and detectors. The text is aimed 
at engineers and scientists engaged in the research and development of optical fibers and analog RF 
applications. With an emphasis on design, performance and practical application, this book will be of 
particular interest to those developing systems based on this technology.

Optical Fiber Systems and Their Components



Unrivalled in its coverage and unique in its hands-on approach, this guide to the design and construction 
of scientific apparatus is essential reading for every scientist and student of engineering, and physical, 
chemical, and biological sciences. Covering the physical principles governing the operation of the 
mechanical, optical and electronic parts of an instrument, new sections on detectors, low-temperature 
measurements, high-pressure apparatus, and updated engineering specifications, as well as 400 
figures and tables, have been added to this edition. Data on the properties of materials and components 
used by manufacturers are included. Mechanical, optical, and electronic construction techniques 
carried out in the lab, as well as those let out to specialized shops, are also described. Step-by-step 
instruction supported by many detailed figures, is given for laboratory skills such as soldering electrical 
components, glassblowing, brazing, and polishing.

RF Photonic Technology in Optical Fiber Links

Comprehensive textbook covering the physics and engineering aspects of lasers and electro-optic 
devices.

Building Scientific Apparatus

This book investigates the behavior of light (light pulse) within the micro- and nano-scale device (ring 
resonator), which can be integrated to form the device, circuits, and systems that can be used for 
atom/molecule trapping and transportation, optical transistor, fast calculation devices (optical gate), 
nanoscale communication and networks, and energy storage, etc. The large demand of small-scale 
device, especially, with light signal processing is needed. This book discusses device (nano device) 
design and simulation, which can be useful for practice in the near future.

Lasers and Electro-optics

Reports on the progress in organic materials that can glow a number of different colors; may soon be 
used in a number of applications such as panel displays, backlights of liquid crystal displays, indicator 
lights, light sources for optical communication, watches, toys, and microwave ovens; and has already 
been used in a prototype of a 40-inch color plasma display panel. The topics include electron processes 
in organic electroluminescence, making polymer light-emitting diodes with polythiophenes, electrolumi-
nescence and photoluminescence in fullerenes, chelate metal complexes, white-light-emitting diodes, 
the growth and characterization of display devices using vacuum-deposited organic materials. and 
novel fabrication techniques for devices. Annotation copyrighted by Book News, Inc., Portland, OR

Nanophotonics

This book describes the fascinating recent advances made concerning the chaos, stability and 
instability of semiconductor lasers, and discusses their applications and future prospects in detail. 
It emphasizes the dynamics in semiconductor lasers by optical and electronic feedback, optical 
injection, and injection current modulation. Applications of semiconductor laser chaos, control and 
noise, and semiconductor lasers are also demonstrated. Semiconductor lasers with new structures, 
such as vertical-cavity surface-emitting lasers and broad-area semiconductor lasers, are intriguing and 
promising devices. Current topics include fast physical number generation using chaotic semiconductor 
lasers for secure communication, development of chaos, quantum-dot semiconductor lasers and 
quantum-cascade semiconductor lasers, and vertical-cavity surface-emitting lasers. This fourth edition 
has been significantly expanded to reflect the latest developments. The fundamental theory of laser 
chaos and the chaotic dynamics in semiconductor lasers are discussed, but also for example the 
method of self-mixing interferometry in quantum-cascade lasers, which is indispensable in practical 
applications. Further, this edition covers chaos synchronization between two lasers and the application 
to secure optical communications. Another new topic is the consistency and synchronization property 
of many coupled semiconductor lasers in connection with the analogy of the dynamics between 
synaptic neurons and chaotic semiconductor lasers, which are compatible nonlinear dynamic elements. 
In particular, zero-lag synchronization between distant neurons plays a crucial role for information 
processing in the brain. Lastly, the book presents an application of the consistency and synchronization 
property in chaotic semiconductor lasers, namely a type of neuro-inspired information processing 
referred to as reservoir computing.

Organic Electroluminescent Materials and Devices



In terms of structure, the field of semiconductors spans a wide range, from the perfect order of single 
crystals to the non-periodic, disordered amorph ous state. The two extremes of this range attract a 
large amount of inter est. On one side, glamorous novel phenomena are being found which can only 
occur in specially tailored ultra-perfect periodic lattices. On the other side, the exotic and challenging 
nature of the amorphous state has triggered a surge of activity in recent years. Po1ycrystall i ne semi 
conductors are in between. They are among the work horses in the field, useful in many applications, 
a handy solution to many practical problems and still - they have not received in the past the amount 
of research interest that they deserve. It is the aim of the present book to improve this situation. The 
book originated from the lectures and seminars presented at the course on "Po1ycrystall i ne Semi 
conductors - Physical Properties and Applications" of "the International School on Materials Scien ce 
and Technology, hel d at the Centre for Sci entifi c Culture "Ettore Majorana" in Erice, Italy, July 1-15, 
1984.

Semiconductor Lasers

This conference on liquid crystals of one- and two-dimensional order and their applications is the third 
in a series of European conferences devoted mainly to smectic liquid crystals. Its purpose was to 
bring together people working on the frontiers of the field of liquid crystals. Ordinary nematic liquid 
crystals were left out in order to limit the size of the meeting. The number of registered participants still 
reached 148. The conference shed new light on the classification of smectic mesophases, especially 
through the interaction of the Halle (GDR) and Hull (England) groups. It saw lively discussions on the 
famous blue phase of cholesterics. There were illuminating presentations on lyotropic nematic liquid 
crystals, on reentrant nematics, mesomorphic polymer phases, and related subjects. Much room was 
given to bilayers, monolayers, and interfaces, mostly to further the use of the concepts and methods 
of liquid crystal physics in exploring bio membranes. Other topics were device applications of smectic 
and cholesteric liquid crystals and nematic polymers, both of which hold promise of techno logical 
breakthroughs, apart from their scientific interest.

Polycrystalline Semiconductors

The book, now in its third edition, is thoroughly revised and updated as per the new syllabi of 
Optical Fiber Communication of various universities. The material is well-presented and designed for 
undergraduate and postgraduate students pursuing courses in Electrical Engineering, and Electronics 
and Telecommunication Engineering. The book offers a completely accessible and in-depth knowledge 
of the principles and applications of optical fiber communication (OFC). It deals with materials, devices, 
components, and systems of OFC. The coverage includes key concepts such as properties of light, 
evolution and elements of OFC, its benefits, along with applications in optical LAN and communication 
links. The attenuation loss of different types, dispersion mechanism, photon sources (LED and lasers), 
detectors (PIN and avalanche), analog and digital transmitter and receiver systems, connectorization, 
OADM, and amplifiers are described. Built-up of long haul OFC links at 8 Mb/s and 2.5 Gb/s, 
and optical interface are explained with illustrations. It also contains solved numerical problems for 
better understanding of topics. KEY FEATURES • Includes optical fiber LAN for data centres and 
industries • Provides detail treatment of LED, semiconductor, lasers, Tx and Rx • Discusses all optical 
communications links and optical networks • Includes important questions with answers • Provides 
practice papers and model test papers

Optical Fiber Transmission Systems

Optics and photonics offer new and vibrant approaches to meeting the challenges of the 21st century 
concerning energy conservation, education, agriculture, personal health and the environment. One of 
the most effective ways to address these global problems is to provide updated and reliable content 
on light-based technologies. Optical thin films and meta-materials, lasers, optical communications, 
light-emitting diodes, solar cells, liquid crystal technology, nanophotonics and biophotonics all play 
vital roles in enriching our lives. We hope to raise readers’ awareness of how optical technologies 
are now promoting sustainable development and providing reliable solutions to basic human needs. 
Furthermore, in order to broaden new research fields, we hope to inspire them to pursue further 
cutting-edge breakthroughs on the basis of the accomplishments that have already been made.

Liquid Crystals of One- and Two-Dimensional Order



The 4th edition of this popular Handbook continues to provide an easy-to-use guide to the many 
exciting new developments in the field of optical fiber data communications. With 90% new content, 
this edition contains all new material describing the transformation of the modern data communications 
network, both within the data center and over extended distances between data centers, along with 
best practices for the design of highly virtualized, converged, energy efficient, secure, and flattened 
network infrastructures. Key topics include networks for cloud computing, software defined networking, 
integrated and embedded networking appliances, and low latency networks for financial trading or other 
time-sensitive applications. Network architectures from the leading vendors are outlined (including 
Smart Analytic Solutions, Qfabric, FabricPath, and Exadata) as well as the latest revisions to industry 
standards for interoperable networks, including lossless Ethernet, 16G Fiber Channel, RoCE, FCoE, 
TRILL, IEEE 802.1Qbg, and more. Written by experts from IBM, HP, Dell, Cisco, Ciena, and Sun/ Oracle 
Case studies and ‘How to...’ demonstrations on a wide range of topics, including Optical Ethernet, next 
generation Internet, RDMA and Fiber Channel over Ethernet Quick reference tables of all the key optical 
network parameters for protocols like ESCON, FICON, and SONET/ATM and a glossary of technical 
terms and acronyms

TEXTBOOK ON OPTICAL FIBER COMMUNICATION AND ITS APPLICATIONS, THIRD EDITION

Within the past few decades, information technologies have been evolving at a tremendous rate, 
causing profound changes to our world and our ways of life. In particular, fiber optics has been playing 
an increasingly crucial role within the telecommunication revolution. Not only most long-distance links 
are fiber based, but optical fibers are increasingly approaching the individual end users, providing 
wide bandwidth links to support all kinds of data-intensive applications such as video, voice, and data 
services. As an engineering discipline, fiber optics is both fascinating and challenging. Fiber optics is an 
area that incorporates elements from a wide range of techno- gies including optics, microelectronics, 
quantum electronics, semiconductors, and networking. As a result of rapid changes in almost all of 
these areas, fiber optics is a fast evolving field. Therefore, the need for up-to-date texts that address 
this growing field from an interdisciplinary perspective persists. This book presents an overview of 
fiber optics from a practical, engineering perspective. Therefore, in addition to topics such as lasers, 
detectors, and optical fibers, several topics related to electronic circuits that generate, detect, and 
process the optical signals are covered. In other words, this book attempts to present fiber optics not 
so much in terms of a field of “optics” but more from the perspective of an engineering field within 
“optoelectronics.

The Current Trends of Optics and Photonics

Describes the mechanisms of major components, such as fibers, cables, emission sources, detectors, 
modulators, repeaters, & system network designs. Includes a section on industrial automation & 
process control systems.

Handbook of Fiber Optic Data Communication

Currently there is considerable interest in the application of optical meth ods for the measurement 
of absolute rotation. Active approaches, so-called ring laser gyros, have been under serious devel-
opment for at least 15 years. More recently, passive approaches using ring resonators or multi turn 
fiber interferometers have also demonstrated much pro~ise. The only previous conference devoted 
exclusively to optical rotation sensors, held in 1978 in San Diego, California, was organized by the 
Society of Photo-optical Instru mentation Engineers(S.P.I.E.J. Although the main emphasis at that 
conference was on ring laser gyros, a number of papers were also included that described the early 
development of fiber gyroscopes. Since then the field of fiber optic rotation sensors has grown so rapidly 
that a conference devoted primarily to this subject was needed. The First International Conference 
on Fiber-Optic Rotation Sensors was held at the Massachusetts Institute of Technology, Cambridge, 
Massachusetts, Nove~ ber 9-11, 1981. The purpose of the conference was to bring together the 
~any researchers and interested personnel from universities, industry, and govern ment to discuss 
and exchange ideas on the many recent developments in fiber optic rotation sensors and related 
technologies. The program consisted of tutorial papers as well as invited and contributed papers.

Fiber Optics Engineering

Offers coverage of optical devices utilized in communication and information processing systems, 
highlighting the physics of optoelectronics necessary for both hybrid and monolithic optical integrated 



circuits. The text aims to bridge the gap between thin-film switches and active semiconductors by 
analyzing lithium niobate as well as compound semiconductor devices, and includes discussion on 
optical transmitters, receivers and switches.

Fiber Optics in Communications Systems

Updated to include the latest information on light wave technology, Optical Fiber Telecommunication III, 
Volumes A & B are invaluable for scientists, students, and engineers in the modern telecommunications 
industry. This two-volume set includes the most current research available in optical fiber telecommuni-
cations, light wave technology, and photonics/optoelectronics. The authors cover important background 
concepts such as SONET, coding device technology, andWOM components as well as projecting the 
trends in telecommunications for the 21st century. One of the hottest subjects of today's technology 
Includes the most up-to-date research available in optical fiber telecommunications Projects the trends 
in telecommunications for the 21st century

Fiber-Optic Rotation Sensors and Related Technologies

This comprehensive book introduces semiconductors and integrated optics and provides in-depth 
derivations and analysis of key integrated optical components for more advanced study. The author 
emphasizes practical application -- developing and explaining the concepts and techniques needed 
to understand the engineering issues and solve real-world problems. With its clear explanations 
and design examples, the book provides experienced and budding engineers with the information 
necessary to design the structure and fabrication process of a semiconductor integrated optical 
device. Invaluable for engineers and applied scientists in optics/semiconductors, R& D engineers in 
communications, sensors, and medicine, and graduate students. Complete with 280 equations and 95 
illustrations.

Devices for Optoelectronics

As optical fiber communication systems have moved out of the laboratory and into commercial use over 
the past several years, the general field of guided wave and coherent optics has undergone a radical 
transformation. Research in optical communication has turned heavily towards single-mode technology 
and, totally new phenomena and applications of the existing technology, outside the communication 
field, have begun to proliferate. It was for this reason that we decided to organize a NATO Advanced 
Study Institute assembling the leading workers in this new domain, in order to define the state of 
the art, and, develop an idea of the new directions the field might take. The lectures and seminars 
presented at this Advanced Study Institute form the basis for this book. The subjects treated can be 
roughly grouped as : - New phenomena in optical fibers such as non-linear effects, soliton propagation 
and polarization conservation. - New applications of fibers, to measurements of rotation pressure, 
temperature etc ... and medical uses. - Advanced and exploratory work on single-mode fiber communica 
tion systems including the use of coherent transmission schemes and optical amplification. - Recent 
developments of optical information treatment based on four-wave mixing. - Integrated optical devices 
and technologies including bistable devices, parametric oscillators, and optical logic. In addition to 
these major topics, a number of national reviews and specialized seminars treating new guided wave 
structures and materials are included. The co-editors admit being rather pleased with the result.

Optical Fiber Telecommunications IIIB

Volume IVA is devoted to progress in optical component research and development. Topics include 
design of optical fiber for a variety of applications, plus new materials for fiber amplifiers, modulators, 
optical switches, light wave devices, lasers, and high bit-rate electronics. This volume is an excellent 
companion to Optical Fiber Telecommunications IVB: Systems and Impairments (March 2002, ISBN: 
0-12-3951739). - Fourth in a respected and comprehensive series - Authoritative authors from a range 
of organizations - Suitable for active lightwave R&D designers, developers, purchasers, operators, 
students, and analysts - Lightwave components reviewed in Volume A -Lightwave systems and 
impairments reviewed in Volume B - Up-to-the minute coverage

Optical Fiber Telecommunications III

Unites classical and modern photonics approaches, providing a thorough understanding of the interplay 
between plane waves, diffraction and modal analysis.

Introduction to Semiconductor Integrated Optics



For more than six years, The Communications Handbook stood as the definitive, one-stop reference for 
the entire field. With new chapters and extensive revisions that reflect recent technological advances, 
the second edition is now poised to take its place on the desks of engineers, researchers, and students 
around the world. From fundamental theory to state-of-the-art applications, The Communications 
Handbook covers more areas of specialty with greater depth that any other handbook available. 
Telephony Communication networks Optical communications Satellite communications Wireless com-
munications Source compression Data recording Expertly written, skillfully presented, and master-
fully compiled, The Communications Handbook provides a perfect balance of essential information, 
background material, technical details, and international telecommunications standards. Whether you 
design, implement, buy, or sell communications systems, components, or services, you'll find this to 
be the one resource you can turn to for fast, reliable, answers.

New Directions in Guided Wave and Coherent Optics

An expert guide to the new and emerging field of broadband circuitsfor optical fiber communication 
This exciting publication makes it easy for readers to enter intoand deepen their knowledge of the 
new and emerging field ofbroadband circuits for optical fiber communication. The author'sselection 
and organization of material have been developed, tested,and refined from his many industry courses 
and seminars. Five typesof broadband circuits are discussed in detail: * Transimpedance amplifiers 
* Limiting amplifiers * Automatic gain control (AGC) amplifiers * Lasers drivers * Modulator drivers 
Essential background on optical fiber, photodetectors, lasers,modulators, and receiver theory is pre-
sented to help readersunderstand the system environment in which these broadband circuitsoperate. 
For each circuit type, the main specifications and theirimpact on system performance are explained 
and illustrated withnumerical values. Next, the circuit concepts are discussed andillustrated with 
practical implementations. A broad range ofcircuits in MESFET, HFET, BJT, HBT, BiCMOS, and CMOS 
technologiesis covered. Emphasis is on circuits for digital, continuous-modetransmission in the 2.5 to 
40 Gb/s range, typically used in SONET,SDH, and Gigabit Ethernet applications. Burst-mode circuits 
forpassive optical networks (PON) and analog circuits for hybridfiber-coax (HFC) cable-TV applications 
also are discussed. Learning aids are provided throughout the text to help readersgrasp and apply 
difficult concepts and techniques, including: * Chapter summaries that highlight the key points * 
Problem-and-answer sections to help readers apply their newknowledge * Research directions that 
point to exciting new technologicalbreakthroughs on the horizon * Product examples that show the 
performance of actual broadbandcircuits * Appendices that cover eye diagrams, differential circuits, 
Sparameters, transistors, and technologies * A bibliography that leads readers to more complete and 
in-depthtreatment of specialized topics This is a superior learning tool for upper-level undergraduates 
andgraduate-level students in circuit design and optical fibercommunication. Unlike other texts that 
concentrate on analogcircuits in general or mostly on optics, this text providesbalanced coverage of 
electronic, optic, and system issues.Professionals in the fiber optic industry will find it an excellentref-
erence, incorporating the latest technology and discoveries inthe industry.

Optical Fiber Telecommunications IV-A

Photodetectors and Fiber Optics is an outgrowth of the recently published 10-volume set Handbook 
of Advanced Electronic and Photonic Materials and Devices. The objective of this book is to present 
a highly coherent coverage of photodetectors and optical fibers. This book overs a broad spectrum 
of photodetectors, including types of materials, their fabrication, physical properties, and industrial 
applications. Many industries around the world are engaged in developing fiber optics technology for the 
new millennium. The applications of photodetectors in fiber optics and the role of optical fibers in present 
communication technology are extensively discussed. Covers a broad spectrum of the photodetectors 
Include types of materials, their fabrication, physical properties and industrial applications Applications 
of photodetectors in fiber optics Role of optical fibers in present communication technology A very 
special topic presented in a timely manner and in a format

Principles of Optics for Engineers

This book discusses the fundamental aspects of multiple-source Optical Wireless Applications, includ-
ing Visible Light Communications (VLC). Moreover, the authors explore VLC performance in several 
conventional household layouts and investigate the impact of these layouts on VLC. Multiple sources 
increase multipath distortion. Multi-input- Multi-Output (MIMO) techniques will be included as they 
provide either reliability improvement or bandwidth efficiency increase. Based on these topics, the book 



further explores VLC performance in real applications, such as aircraft cabin wireless communications. 
In addition, the authors describe the Lambertian emitting pattern of LEDs and the diffused features in 
indoor environments. Based on the theory, they trace light pulses to establish a MIMO indoor wireless 
channel model on specific sources layout. Next, they generate test data to simulate BER distribution 
in a room and calculate the outage. Furthermore, addresses the performance improvement when 
MIMO techniques are applied. Lastly, the authors investigate VLC performance in specific applications, 
including for aircraft on-board wireless communications. Finally, the pitfalls of MIMO systems are 
discussed.

The Communications Handbook

Reflecting changes in the field in the ten years since the publication of the first edition, The Handbook 
of Photonics, Second Edition explores recent advances that have affected this technology. In this new, 
updated second edition editor Mool Gupta is joined by John Ballato, strengthening the handbook with 
their combined knowledge and the continued contributions of world-class researchers. New in the 
Second Edition: Information on optical fiber technology and the economic impact of photonics Coverage 
of emerging technologies in nanotechnology Sections on optical amplifiers, and polymeric optical 
materials The book covers photonics materials, devices, and systems, respectively. An introductory 
chapter, new to this edition, provides an overview of photonics technology, innovation, and economic 
development. Resting firmly on the foundation set by the first edition, this new edition continues to 
serve as a source for introductory material and a collection of published data for research and training 
in this field, making it the reference of first resort.

Broadband Circuits for Optical Fiber Communication

Fibre Optics Is A Very Important Constituent Of Modern Information Technology. One Major Economic 
Benefit Offered By Fibre Optics Is Very High Information Transmission Rate At Low Cost Per Circuit-Km. 
The First Fibre Optic Telephone Link Went Public In Late 1970S. Ever Since, The Industrially Advanced 
Nations Around The World Have Been Striving To Deploy Fibre Optics In Almost Every Sector 
Of Communication Including Computer Networks And Data Links. Rarely, Since The Discovery Of 
Transistors, Have We Noticed Such A Fantastic Growth Rate Of A New Technology. As An Important 
Byproduct Of This Phenomenal Progress, A New Class Of Ultra-Sensitive Optical Sensors And Devices 
Based On Fibre Optics Has Emerged, Which Are Being Developed For Large Scale Use In Industrial 
And Biomedical Sectors. This Book Provides Semi-Tutorial Presentations Of The Fundamentals Of 
This Emerging Technology As Applied To Telecommunication And Sensor Development. Each Chapter, 
Contributed By Leading Researchers, Is Appended With A Large Number Of References To The 
Original Publications.The Book Is Broadly Divided Into Three Parts. The First Part Is Devoted To 
Propagation Effects In Optical Waveguides Including Polarization And Non-Linear Effects And Their 
Measurements. Fabrication And Cabling Technologies Of Optical Fibres Are Also Discussed In This 
Part. The Second Part Of The Book Deals With Optical Sources, Detectors, Integrated Optical Devices 
And System Designs Involved In Optical Communication Technology. The Last Part Of The Book Covers 
Topics Like Intensity Modulated And Interferometric Optical Fibre Sensors, In-Line Fibre Optic Com-
ponents For Signal Processing And Multiplexing Of Optical Signals, And Application Of Fibre Optics 
In The Power Sector. The Extensive Coverage Should Prove Useful To Senior Undergraduate And 
Postgraduate Students, Researchers And Also To R & D Engineers Who Want A Tutorial Introduction 
To The Technologies Of Fibre Optic Telecommunication And Sensors.

Photodetectors and Fiber Optics

An up-to-date, comprehensive guide for advanced electrical engineering studentsand electrical engi-
neers working in the IC and optical industries This book covers the major transimpedance amplifier 
(TIA) topologies and their circuit implementations for optical receivers. This includes the shunt-feed-
back TIA, common-base TIA, common-gate TIA, regulated-cascode TIA, distributed-amplifier TIA, 
nonresistive feedback TIA, current-mode TIA, burst-mode TIA, and analog-receiver TIA. The noise, 
transimpedance, and other performance parameters of these circuits are analyzed and optimized. 
Topics of interest include post amplifiers, differential vs. single-ended TIAs, DC input current control, 
and adaptive transimpedance. The book features real-world examples of TIA circuits for a variety of 
receivers (direct detection, coherent, burst-mode, etc.) implemented in a broad array of technologies 
(HBT, BiCMOS, CMOS, etc.). The book begins with an introduction to optical communication systems, 
signals, and standards. It then moves on to discussions of optical fiber and photodetectors. This discus-



sion includes p-i-n photodetectors; avalanche photodetectors (APD); optically preamplified detectors; 
integrated detectors, including detectors for silicon photonics; and detectors for phase-modulated 
signals, including coherent detectors. This is followed by coverage of the optical receiver at the system 
level: the relationship between noise, sensitivity, optical signal-to-noise ratio (OSNR), and bit-error 
rate (BER) is explained; receiver impairments, such as intersymbol interference (ISI), are covered. In 
addition, the author presents TIA specifications and illustrates them with example values from recent 
product data sheets. The book also includes: Many numerical examples throughout that help make 
the material more concrete for readers Real-world product examples that show the performance of 
actual IC designs Chapter summaries that highlight the key points Problems and their solutions for 
readers who want to practice and deepen their understanding of the material Appendices that cover 
communication signals, eye diagrams, timing jitter, nonlinearity, adaptive equalizers, decision point 
control, forward error correction (FEC), and second-order low-pass transfer functions Analysis and 
Design of Transimpedance Amplifiers for Optical Receivers belongs on the reference shelves of every 
electrical engineer working in the IC and optical industries. It also can serve as a textbook for upper-level 
undergraduates and graduate students studying integrated circuit design and optical communication.

Short-Range Optical Wireless

Since the technology has moved strongly into a number of different areas a textbook of this sort could be 
used by a wide variety of academic departments including physics, electrical engineering, mechanical 
engineering, civil engineering, aerospace engineering and bioengineering. To make the second edition 
as widely appealing as possible a series of significant upgrades were made. 1. The book is structured 
to support a variety of academic programs and it can also be used as a general reference by practicing 
engineers and scientists. 2. The introductory chapter has been revised to outline the new content of the 
second edition and provide a overview of the current status of fiber optic sensor technology. 3. A new, 
extensive chapter has been added covering fiber optic grating sensor technology and its application 
to aerospace, civil structures, oil and gas and power generating applications. 4. A second new chapter 
has been added on the emerging field of biomedical fiber optic sensors. This is one of the most rapidly 
growing fields of use for fiber optic sensors and with rising health costs and medical advances promises 
to be an important area for many years to come.

The Handbook of Photonics

As the frequency of communication systems increases and the dimensions of transistors are reduced, 
more and more stringent performance requirements are placed on analog circuits. This is a trend 
that is bound to continue for the foreseeable future and while it does, understanding performance 
trade-offs will constitute a vital part of the analog design process. It is the insight and intuition obtained 
from a fundamental understanding of performance conflicts and trade-offs, that ultimately provides 
the designer with the basic tools necessary for effective and creative analog design. Trade-offs in 
Analog Circuit Design, which is devoted to the understanding of trade-offs in analog design, is quite 
unique in that it draws together fundamental material from, and identifies interrelationships within, a 
number of key analog circuits. The book covers ten subject areas: Design methodology, Technology, 
General Performance, Filters, Switched Circuits, Oscillators, Data Converters, Transceivers, Neural 
Processing, and Analog CAD. Within these subject areas it deals with a wide diversity of trade-offs 
ranging from frequency-dynamic range and power, gain-bandwidth, speed-dynamic range and phase 
noise, to tradeoffs in design for manufacture and IC layout. The book has by far transcended its original 
scope and has become both a designer's companion as well as a graduate textbook. An important 
feature of this book is that it promotes an intuitive approach to understanding analog circuits by 
explaining fundamental relationships and, in many cases, providing practical illustrative examples to 
demonstrate the inherent basic interrelationships and trade-offs. Trade-offs in Analog Circuit Design 
draws together 34 contributions from some of the world's most eminent analog circuits-and-systems 
designers to provide, for the first time, a comprehensive text devoted to a very important and timely 
approach to analog circuit design.

Fundamentals of Fibre Optics in Telecommunication and Sensor Systems

Since this book was first published in 1977, the major advances in optics have been the maturing of 
optical communications and the development of in tegrated optics. When I was offered the opportunity 
to prepare a revised edi tion, I decided to add chapters on these disciplines to the original work. This 
book, which was begun long before I joined the National Bureau of Stand ards, remains a private 



venture, written, so to speak, in my basement; there is no official connection with the National Bureau 
of Standards. I have also taken the opportunity to make some corrections and to add several short 
sections within the body of the earlier text. The most important of these changes include a discussion 
of group velocity, phase velocity and group index of refraction to anticipate the need for these concepts 
in Chap. 9; revision of the section on coherent-optical processing, including what is essen tially an 
optical derivation of the Fourier series; addition of the converging beam optical processor; and addition 
of a section on laser safety. The bulk of the new material comprises three chapters. The first is Chap. 
9, "Optical Waveguides". In this chapter, I develop optical waveguide theory primarily on the basis of 
ray optics and interference in planar waveguides.

Analysis and Design of Transimpedance Amplifiers for Optical Receivers

Fiber Optic Sensors
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