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∆n Excess photogenerated carriers (electrons)

τ Mean lifetime of the carriers

τr Mean lifetime of the carriers for radiative recombination

τnr Mean lifetime of the carriers for non-radiative recombination

τeff Effective mean lifetime of the carriers

ω3dB 3-dB angular frequency bandwidth

r(ν) Radiation field density

∆ν Frequency separation between two adjacent modes of a FP laser diode

∆l Wavelength separation between two adjacent modes of a FP laser diode

τsp Spontaneous emission lifetime of the carriers

τst Stimulated emission lifetime of carriers

τph Photon lifetime of the carriers

Φ Photon flux density

Φs Steady-state photon flux density

T(Φ) Fresnel transmission coefficient for an angle of incidence of Φ

P(ω) Power spectrum of LED output

g(λ) Gain of the laser cavity as a function of wavelength

m(β) Number of modes in a graded-index fiber for a  given propagation constant

θ‖ Angular width of the  beam in direction parallel to the plane of the p-n junction

θ⊥ Angular width of the beam in the direction perpendicular to the plane of the  
p-n junction

ηF Fiber-to-fiber coupling efficiency
ηlat Coupling efficiency due to lateral misalignment



List of Abbreviations

Abbreviation Meaning

A/D Analog to digital

AC Alternating current

AGC Automatic gain control

AM Amplitude modulation

APD Avalanche photodiode

ASK Amplitude shift keying

ATM Asynchronous transmission mode

BER Bit error rate

CATV Common antenna television

CCITT International Telephone and Telegraph Consultative Committee

CCTV Closed circuit television

CNR Carrier-to-noise ratio

CW Continuous wave

CWDM Coarse wavelength division multiplexing

D/A Digital to analog

dB Decibel

DBR Distributed Bragg reflector

dBm Decibel with reference to 1 mW power

D-IM Direct intensity modulation

DC Depressed cladding

DC Direct current

DF Dispersion flattened

DFB Distributed feedback

DH Double heterostructure

DPSK Differential phase shift keying

DS Dispersion shifted

DSB Double sideband

DWDM Dense wavelength division multiplexing

EDFA Erbium doped fiber amplifier

EIA Electronics Industries Association

ELED Edge-emitter light emitting diode

EMI Electromagnetic interference

erf Error function

erfc Complementary error function

FA Fiber amplifier



xxiv     Optoelectronic Devices and Optical Fiber Communication

Abbreviation Meaning

FBT Fiber biconical taper

FDM Frequency division multiplexing

FET Field effect transistor

FM Frequency modulation

FOTP Fiber optic test procedure

FPA Fabry-Pérot amplifier

FSK Frequency-shift keying

FWHP Full width half power

FWHM Full-width half maximum

GI Graded index (fiber)

GRIN Graded-index (rod lens)

HB High birefringence

HBT Heterojunction bipolar transistor

HEMT High electron mobility transistor

He-Ne Helium-Neon (LASER)

NF High frequency

IF Intermediate frequency

ILD Injection laser diode

IM-DD Intensity modulation–direct detection

IO Integrated optics

I–O Input-output

ISI Intersymbol interference 

ISDN Integrated services digital network

LAN Local area network

LB Low birefringence

LED Light-emitting diode

LP Linearly polarized

LPE Liquid phase epitaxy

MAN Metropolitan area network

MBE Molecular beam epitaxy

MC Matched cladding

MCVD Modified chemical vapor deposition

MESFET Metal semiconductor field effect transistor

MFD Mode field diameter

MISFET Metal insulator field effect transistor

MMF Multimode fiber

MOSFET Metal-oxide semiconductor field effect transistor

MOVPE Metal organic vapor phase epitaxy

MQW Multiquantum well

MSM Metal-semiconductor-metal



  xxv List of Abbreviations

Abbreviation Meaning

NRZ Non-return to zero

OEIC Optoelectronic integrated circuit

OFDM Optical frequency division multiplexing

OOK On-off keying

OTDR Optical time domain reflectometer

OVPO Outside vapor phase oxidation

PCM Pulse code modulation

PCS Plastic clad silica (fiber)

PCVD Plasma-activated chemical vapour deposition

PD Photodiode

PDF Probability distribution function

p-i-n-PET p-i-n-photodetector followed by PET

PLL Phase locked loop

PM Phase modulation

PMF Polarization maintaining fiber

PoLSK Polarization shift keying

PON Passive optical network

PSK Phase-shift keying

RAPD Reach-through avalanche photodiode

RIN Relative intensity noise

RMS (rms) Root mean square

RO Relaxation oscillator

RZ Return to zero

SAM Separate absorption and multiplication (APD)

SAW Surface acoustic wave

SBS Stimulated Brillouin scattering

SC Subcarrier connector

SCM Subcarrier multiplexing

SDH Synchronous digital hierarchy

SDM Space division multiplexing

SHF Super high frequency

SI Step-index (fiber)

SL Superlattice

SLA Semiconductor laser amplifier

SLD Semiconductor laser diode

SLED Surface emitting LED

SMF Single mode fiber

SNR Signal-to-noise ratio

SONET Synchronous optical network

SOP State of polarization



xxvi     Optoelectronic Devices and Optical Fiber Communication

Abbreviation Meaning

SQW Single quantum well

SRS Stimulated Raman scattering

ST Straight tip

TDM Time-division multiplexing

TDMA Time division multiple access

TE Transverse electric

TEM Transverse electromagnetic

TM Transverse magnetic

TWA Traveling wave amplifier

UHF Ultra high frequency

VAD Vapour axial deposition

VCO Voltage controlled oscillator

VHF Very high frequency

VPE Vapour phase epitaxy

VSB Vestigial sideband

WDM Wavelength-division multiplexing

WKB Wenzel-Kramer-Brillouin (method)

ZMD Zero material dispersion

ZTD Zero total dispersion
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