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Trademarks and disclaimers

IEEE believes the information in this publication is accurate as of its publication date; such information is subject
to change without notice. IEEE is not responsible for any inadvertent errors.

Other tradenames and trademarks in this document are those of their respective owners.

The Institute of Electrical and Electronics Engineering, Inc.
3 Park Avenue, New York, NY, 10016-5997, USA

Copyright � 2000 by the Institute of Electrical and Electronics Engineers, Inc. All rights reserved. Published
December 2000. Printed in the United States of America.

No part of this publication may be reproduced in any form, in an electronic retrieval system or otherwise, without
the prior written permission of the publisher.

To order IEEE Press publications, call 1-800-678-IEEE.

Print: ISBN 0-7381-2601-2 SP1122

See other standards and standards-related product listings at: http://standards.ieee.org/

The publisher believes that the information and guidance given in this work serve as an enhancement to users,
all parties must rely upon their own skill and judgement when making use of it. The publisher does not assume
any liability to anyone for any loss or damage caused by any error or omission in the work, whether such error
or omission is the result of negligence or any other cause. Any and all such liability is disclaimed.

This work is published with the understanding that the IEEE is supplying information through this publication,
not attempting to render engineering or other professional services. If such services are required, the assistance
of an appropriate professional should be sought. The IEEE is not responsible for the statements and opinions
advanced in this publication.
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Introduction

IEEE standards establish an authoritative common language that defines quality and sets technical criteria.
By guaranteeing consistency and conformity through open consensus, IEEE standards add value to prod-
ucts, facilitate trade, drive markets, and ensure safety. That’s why leading companies, organizations, and
industries around the globe rely on them.

Critical components of this common language are the terms and definitions that are at the foundation of
the vast body of IEEE standards. In the past decade alone, hundreds of terms—describing the latest tools,
techniques, and best practices—have been added to the lexicon of IEEE standards.

In this newly updated Authoritative Dictionary of IEEE Standards Terms, professional experts and stu-
dents alike will gain an in-depth understanding and appreciation for the breadth of coverage of IEEE
standards terms and definitions not found in any other single source.

The seventh edition of IEEE 100 has been revised to include nearly 35 000 technical terms and definitions
from over 800 standards—covering areas such as power and energy, communications, information tech-
nology, and transportation systems. In addition to an extensive list of widely used acronyms and abbre-
viations, this new edition also contains detailed abstracts of each term’s associated standard(s). What’s
more, all definitions are augmented by a combination of indispensable information, including:

♦ Preferred and popular usage of each term
♦ Variations in meanings among different technical specialties
♦ Cross-indexing to related works
♦ Key explanatory notes for further term clarification

In preparing this latest edition of the Dictionary, we realized that the standards community desired more
than just a compilation of IEEE standardized terms and definitions. They needed an authoritative resource
created by the organization that develops and produces the standards from which the terms and definitions
are derived—the IEEE. In addition, we determined the Dictionary needed to be not only user friendly,
but also rich in information. In other words, it needed to be the Authoritative Dictionary of IEEE Standards
Terms.

Susan K. Tatiner
Director, IEEE Standards Publishing Programs

IEEE Standards Project Editors for the seventh edition:
Kim Breitfelder
Don Messina

Additional assistance was provided by the IEEE Standards editorial staff.
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How to Use This Dictionary

The terms defined in the Dictionary are listed in letter-by-letter alphabetical order. Spaces are ignored in
this style of alphabetization, so cable value will come before cab signal. Descriptive categories associated
with the term in earlier editions of the Dictionary will follow the term in parentheses. New categories
appear after the definitions (see Categories, below), followed by the designation of the standard or stan-
dards that include the definition. If a standard designation is followed by the letter s, it means that edition
of the standard was superseded by a newer revision and the term was not included in the revision. If a
designation is followed by the letter w, it means that edition of the standard was withdrawn and not
replaced by a revision. A bracketed number refers to the non-IEEE standard sources given in the back
of the book.

Abstracts of the current set of approved IEEE standards are provided in the back of the book. It should
be noted that updated information about IEEE standards can be obtained at any time from the IEEE
Standards World Wide Web site at http://standards.ieee.org/.

Categories

The category abbreviations that are used in this edition of the Dictionary are defined below. This infor-
mation is provided to help elucidate the context of the definition. Older terms for which no category could
be found have had the category Std100 assigned to them. Note that terms from sources other than IEEE
standards, such as the National Electrical Code� (NEC�) or the National Fire Protection Association,
may not be from the most recent editions; the reader is cautioned to check the latest editions of all sources
for the most up-to-date terminology.

Categories sorted by abbreviation

AES aerospace and electronic systems
AHDL computer—Analog Hardware Descriptive Language
AMR automatic meter reading and energy management
AP antennas and propagation
ATL computer—Abbreviated Test Language for All Systems
BA computer—bus architecture
BT broadcast technology
C computer
CAS circuits and systems
CE consumer electronics
CHM components, hybrids, and manufacturing technology
COM communications
CS control systems
DA computer—design automation
DEI dielectrics and electrical insulation
DESG dispersed energy storage and generation
DIS computer—distributed interactive simulation
ED electron devices
EDU education
EEC electrical equipment and components
ELM electricity metering
EM engineering management
EMB engineering in medicine and biology
EMC electromagnetic compatibility
GRS geoscience and remote sensing
GSD graphic symbols and designations
IA industry applications
IE industrial electronics
II information infrastructure
IM instrumentation and measurement
IT information theory
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IVHS intelligent vehicle highway systems
LEO lasers and electro-optics
LM computer—local and metropolitan area networks
MAG magnetics
MIL military
MM computer—microprocessors and microcomputers
MTT microwave theory and techniques
NEC National Electrical Code
NESC National Electrical Safety Code
NFPA National Fire Protection Association
NI nuclear instruments
NIR non-ionizing radiation
NN neural networks
NPS nuclear and plasma sciences
ODM computer—optical disk and multimedia platforms
OE oceanic engineering
PA computer—portable applications
PE power engineering
PEL power electronics
PQ power quality
PSPD power surge protective devices
PV photovoltaics
QUL quantities, units, and letter symbols
R reliability
RA robotics and automation
REM rotating electrical machinery
RL roadway lighting
S&P computer—security and privacy
SB stationary batteries
SE computer—software engineering
SMC systems, man, and cybernetics
SP signal processing
Std100 Standard 100 legacy data
SUB substations
SWG power switchgear
T&D transmission and distribution
TF time and frequency
TRR transformers, regulators, and reactors
TT test technology
UFFC ultrasonics, ferroelectrics, and frequency control
VT vehicular technology

Categories sorted by name

aerospace and electronic systems AES
antennas and propagation AP
automatic meter reading and energy management AMR
broadcast technology BT
circuits and systems CAS
communication COM
components, hybrids, and manufacturing technology CHM
computer C
computer—Abbreviated Test Language for All Systems ATL
computer—Analog Hardware Descriptive Language AHDL
computer—bus architecture BA
computer—design automation DA
computer—distributed interactive simulation DIS
computer—local and metropolitan area networks LM
computer—microprocessors and microcomputers MM
computer—optical disk and multimedia platforms ODM
computer—portable applications PA
computer—security and privacy S&P
computer—software engineering SE
consumer electronics CE
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control systems CS
dielectrics and electrical insulation DEI
dispersed energy storage and generation DESG
education EDU
electrical equipment and components EEC
electricity metering ELM
electromagnetic compatibility EMC
electron devices ED
engineering in medicine and biology EMB
engineering management EM
geoscience and remote sensing GRS
graphic symbols and designations GSD
industrial electronics IE
industry applications IA
information infrastructure II
information theory IT
instrumentation and measurement IM
intelligent vehicle highway systems IVHS
lasers and electro-optics LEO
magnetics MAG
microwave theory and techniques MTT
military MIL
National Electrical Code NEC
National Electrical Safety Code NESC
National Fire Protection Association NFPA
neural networks NN
non-ionizing radiation NIR
nuclear and plasma sciences NPS
nuclear instruments NI
oceanic engineering OE
photovoltaics PV
power electronics PEL
power engineering PE
power quality PQ
power switchgear SWG
quantities, units, and letter symbols QUL
reliability R
roadway lighting RL
robotics and automation RA
rotating electrical machinery REM
signal processing SP
Standard 100 legacy data Std100
stationary batteries SB
substations SUB
surge-protective devices PSPD
systems, man, and cybernetics SMC
test technology TT
time and frequency TF
transformers, regulators, and reactors TRR
transmission and distribution T&D
ultrasonics, ferroelectrics, and frequency control UFFC
vehicular technology VT
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Trademarks

The following is a list of trademarks that may be used in IEEE 100: The Authoritative Dictionary of
IEEE Standards Terms.

802 is a registered trademark of the Institute of Electrical and Electronics Engineers, Inc.

ABBET is a registered trademark of the Institute of Electrical and Electronics Engineers, Inc.

Adobe is a trademark of Adobe Systems Incorporated.

Analog devices is a trademark of Analog Devices, Inc.

Appletalk is a registered trademark of Apple Computer, Inc.

BOCA is a registered trademark of Building Officials and Code Administrators International, Inc.

BOOM is a registered trademark of Fakespace, Inc.

Centronics is a registered trademark of Genicom Corporation.

CompactPCI is a registered trademark of the PCI Industrial Computer Manufacturers Group.

Cray is a registered trademark of Cray Research, Inc.

DSSI is a registered trademark of Discreet Surveillance Systems.

Futurebus� is a registered trademark of the Institute of Electrical and Electronics Engineers, Inc.

IBM is a registered trademark of International Business Machines, Inc.

Intel386 is a trademark of Intel Corporation.

Life Safety Code is a registered trademark of the National Fire Protection Association.

Mylar is a registered trademark of E.I. du Pont de Nemours and Company.

National Electrical Code is a registered trademark of the National Fire Protection Association.

NEC is a registered trademark of the National Fire Protection Association.

National Electrical Safety Code is a registered trademark and service mark of the Institute of Electrical
and Electronics Engineers, Inc.

NESC is a registered trademark and service mark of the Institute of Electrical and Electronics Engineers,
Inc.

Netbios is a registered trademark of International Business Machines, Inc.

Nomex is a registered trademark of E. I. Dupont de Nemours and Company.

NuBus is a registered trademark of Texas Instruments, Inc.
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OpenBoot is a trademark of Sun Microsystems, Inc.

Open Software Foundation, OSF, and the OSF logo are registered trademarks of the Open Software
Foundation, Inc.

PostScript is a trademark of Adobe Systems Incorporated.

POSIX is a registered certification mark of the Institute of Electrical and Electronics Engineers, Inc.

PS/2 is a registered trademark of International Business Machines, Inc.

SCSI is a registered trademark of SCSI Solutions.

SDI is a registered trademark of Maurice Siebenberg.

SPARC is a registered trademark of SPARC International, Inc.

SPARCstation is a trademark of SPARC International, Inc.

SPAsystem is a registered trademark of the Institute of Electrical and Electronics Engineers, Inc.

Stylized 8 (Futurebus�) is a registered trademark of the Institute of Electrical and Electronics Engineers,
Inc.

Sun Microsystems is a registered trademark of Sun Microsystems, Inc.

TURBOchannel is a registered trademark of Digital Equipment Corporation.

Uniform Building Code is a trademark of the International Conference of Building Officials (ICBO).

UNIX is a registered trademark in the United States and other countries, licensed exclusively through
X/Open Company Limited.

VAX is a registered trademark of Digital Equipment Corporation.

VAXBI is a registered trademark of Digital Equipment Corporation.

Verilog is a registered trademark of Cadence Design Systems, Inc.

Velcro is a registered trademark of Velcro Industries B. V.

Windows is a trademark of Microsoft Corporation.

X/Open is a registered trademark and the “X” device is a trademark of X/Open Company, Ltd.
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during execution. See also: analog simulation; digital simu-
lation. (C) 610.3-1989w

hybrid tee (waveguide components) (magic tee) A hybrid
junction composed of an E-H tee with internal matching el-
ements, which is reflectionless for a wave propagating into
the junction from one pot when the other three ports have
reflectionless terminations. (MTT) 147-1979w

hybrid wave (radio-wave propagation) An electromagnetic
wave in which either the electric or magnetic field vector is
linearly polarized normal to the plane of propagation and the
other vector is elliptically polarized in this plane. See also:
transverse-magnetic hybrid wave; transverse-electric hybrid
wave. (AP) 211-1977s

hydraulically-release-free (trip-free) (as applied to a hydrau-
lically operated switching device) A term indicating that by
hydraulic control the switching device is free to open at any
position in the closing stroke if the release is energized. Note:
This release-free feature is operative even though the closing
control switch is held closed. (SWG/PE) C37.100-1992

hydraulic operation Power operation by movement of a liquid
under pressure. (SWG/PE) C37.100-1992

hydraulic pressure supply system The pumps, means for driv-
ing them, pressure and sump tanks, valves and piping con-
necting the various parts of the governing system, and asso-
ciated and accessory devices. (PE/EDPG) 125-1988r

hydro capability (power operations) The capability supplied
by hydroelectric sources under specified water conditions.

(PE/PSE) 858-1987s
hydroelectric station (power operations) An electric gener-

ating station utilizing hydroenergy for the motive force of its
prime movers. (PE/PSE) 858-1987s

hydrolysis (composite insulators) The chemical reaction be-
tween the ions of water and polymer materials resulting in
depolymerization and a change of electrical and mechanical
properties. (PE/T&D) 987-1985w

hydromagnetic wave* See: magneto-hydrodynamic wave.
* Deprecated.

hydro-thermal coordination Coordinated operation of hydro-
electric, pumped-storage hydro, and steam electric stations so
as to obtain minimum costs for the system over a predeter-
mined period. (PE/PSE) 858-1993w

hyperabrupt junction (nonlinear, active, and nonreciprocal
waveguide components) (semiconductor) A specially de-
signed p-n junction that provides a greater capacitance change
over a given voltage range than does an abrupt junction.
These devices offer a linear frequency versus voltage char-
acteristic over a limited voltage range when used in a voltage
controlled oscillator. The slope of a log-log plot of abrupt-
junction capacitance versus voltage is 0.5, whereas a hyper-
abrupt junction has a slope between 0.5 and 2.0 in the hy-
perabrupt voltage region. (MTT) 457-1982w

hypercube architecture A computer architecture in which pro-
cessors are arranged as nodes in multiple dimensions with
direct channel communication among neighboring nodes.
Note: An n-dimensional hypercube has 2n nodes.

(C) 610.10-1994w

hypermedia The integration of text, graphics, sound, or video
into an associative, user-controllable system of information
storage and retrieval; for example, a hypermedia presentation
on exercise might include dynamic links to additional topics
such as health, anatomy, and sporting events. Note: If the
information is primarily presented in text form, the product
is known as hypertext. See also: multimedia.

(C) 610.10-1994w
hypertape drive A high-speed tape drive that uses tape car-

tridges that can be automatically loaded.
(C) 610.10-1994w

hypertext See: hypermedia.
hyphenation In text formatting, a manual, semi-manual, or fully

automatic process of selecting appropriate word breaks at the
end of a line of text and inserting a hyphen at one of those
breaks. Contrast: hyphenless justification. See also: auto-
matic hyphenation; semi-manual hyphenation; manual hy-
phenation. (C) 610.2-1987

hyphen drop In word processing, the automatic omission of a
discretionary hyphen from formatted text when the hyphen is
not needed to achieve justification. (C) 610.2-1987

hyphenless justification In text formatting, justification in
which any word that will not fit entirely on one line is moved
to the next line, and intercharacter or interword spacing is
used to justify the text. Contrast: hyphenation.

(C) 610.2-1987
hypothesis (overhead power lines) Statement of a concept that

attempts to explain or predict some phenomenon in such a
way that the hypothesis is testable. (T&D/PE) 539-1990

hysteresis The maximum difference in values for a digitizer
code transition level when the transition level is approached
from either side of the transition.

(IM/WM&A) 1057-1994w
hysteresis coupling (1) (electric coupling) An electric coupling

in which torque is transmitted by forces arising from the re-
sistance to reorientation of established magnetic fields within
a ferromagnetic material. (EM/PE) 290-1980w
(2) An electric coupling in which torque is transmitted from
the driving to the driven member by magnetic forces arising
from the resistance to reorientation of established magnetic
flux fields within ferromagnetic material usually of high coer-
civity. Note: The magnetic flux field is normally produced by
current in the excitation winding, provided by an external
source. (PE) [9]

hysteresis error (accelerometer) (gyros) The maximum sep-
aration due to hysteresis between up-scale-going and down-
scale-going indications of the measured variable (during a
full-range traverse, unless otherwise specified) after transients
have decayed. It is generally expressed as an equivalent input.

(AES/GYAC) 528-1994
hysteresis loss (power and distribution transformers) (mag-
netic) The energy loss in magnetic material that results from
an alternating magnetic field as the elementary magnets
within the material seek to align themselves with the reversing
magnetic field. (PE/TR) C57.12.80-1978r

Hz See: hertz.
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