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IEEE Standards documents are developed within the Technical Com-
mittees of the IEEE Societies and the Standards Coordinating Commit-
tees of the IEEE Standards Board. Members of the committees serve
voluntarily and without compensation. They are not necessarily mem-
bers of the Institute. The standards developed within IEEE represent
a consensus of the broad expertise on the subject within the Institute
as well as those activities outside of IEEE which have expressed an in-
terest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an
IEEE Standard does not imply that there are no other ways to pro-
duce, test, measure, purchase, market, or provide other goods and ser-
vices related to the scope of the IEEE Standard. Furthermore, the view-
point expressed at the time a standard is approved and issued is subject
to change brought about through developments in the state of the art
and comments received from users of the standard. Every IEEE Stan-
dard is subjected to review at least once every five years for revision
or reaffirmation. When a document is more than five years old, and has
not been reaffirmed, it is reasonable to conclude that its contents,
although still of some value, do not wholly reflect the present state of
the art. Users are cautioned to check to determine that they have the
latest edition of any IEEE Standard.

Comments for revision of IEEE Standards are welcome from any
interested party, regardless of membership affiliation with IEEE. Sug-
gestions for changes in documents should be in the form of a proposed
change of text, together with appropriate supporting comments.

Interpretations: Occasionally questions may arise regarding the mean-
ing of portions of standards as they relate to specific applications. When
the need for interpretations is brought to the attention of IEEE, the
Institute will initiate action to prepare appropriate responses. Since
IEEE Standards represent a consensus of all concerned interests, it is
important to ensure that any interpretation has also received the con-
currence of a balance of interests. For this reason IEEE and the mem-
bers of its technical committees are not able to provide an instant re-
sponse to interpretation requests except in those cases where the matter
has previously received formal consideration.

Comments on standards and requests for interpretations should be ad-
dressed to:

Secretary, IEEE Standards Board
345 East 47th Street

New York, NY 10017

USA
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Foreword

(This Foreword is not a part of IEEE Std 457-1982, IEEE Standard Definitions of Terms for Nonlinear, Active,
and Nonreciprocal Waveguide Components.)

The Waveguide Standards Committee of the Microwave Theory and Techniques Society (MTT-S)
was formed in 1968 following direction from the IEEE to associate this work with the appropriate
technical group. The committee membership was drawn partly from the original Antenna and Wave-
guide Standards Committee which produced Definitions of Terms for Antennas and Waveguides,
IEEE Std 146-1953, (formerly 531RE 2.S1). The antenna terms were later separated from the
waveguide terms and incorporated into Definitions of Terms for Antennas, IEEE Std 145-1973,
by the Antenna Standards Committee of the IEEE Antenna and Propagation Society (AP-S).

This standard presents definitions of terms for non-linear, active, and non-reciprocal waveguide
components. It is a companion to two other recently published standards, Definitions of Funda-
mental Waveguide Terms, IEEE Std 146-1980 and Definitions of Terms for Waveguide Components,
IEEE Std 147-1979. The latter covers linear and passive waveguide components. This trilogy of
definitions should eventually be combined into a single comprehensive standard of waveguide

- terminology, but was purposely done in separate parts for the convenience of the volunteer sub-
committees assigned to their respective tasks by the Waveguide Standards Committee of the Micro-,
wave Theory and Techniques Society (MTT-S).

The above mentioned microwave waveguide standards contain definitions of terms which have
been coordinated and compared with similar definitions in the vocabularies of other IEEE groups

~as well as those of international standards commissions. The resulting definitions represent the
consensus and judgement of the IEEE MTT Society.

In these definitions, emphasis has been placed on waveguides (hollow uniconductor tranmission
lines) and only a few apply to the planar transmission lines (stripline, microstrip, slotline, etc)
which have dominated microwave circuit technology in recent years. Standardization of terminol-
ogy for this newer microwave technology is very much needed, and steps are being taken to form
subcommittees to generate definitions in this growing area.

Because these standards are generated by volunteer members of MTT-S it takes several years to
complete each standard, and by the time of publication a standard may be incomplete because of
the rapid growth of technology. This means that the standards must be revised periodically, making
the work of our standards committees a continuous process of defining, refining, and revising.

The subcommittee on Definitions of Terms for Non-linear, Active, and Non-reciprocal Wave-
guide Components was formed in October 1978. It consists of the following contributors to this
standard:

Steven N. Stitzer, Chairman

Charles R. Boyd Dana W. Hapgood Max L. Reuss, Jr
Arthur A. Blaisdell* Edward C. Niehenke Helmut E, Schrank*#
Harry Goldie Norman Vanderplaats

*Current Chairman of the MTT-S Standards Coordinating Committee
*¥Past Chairman of the MTT-S Standards Coordinating Committee

Other members of the Waveguide Standards Committee are:

P. Loth Burgmyer D. J. LeVine P. H. Smith
G. A. Deschamps S. Rosenthal J. J. Taub
W. K. Kahn D. L. Yenoli

When the IEEE Standards Board approved this standard on March 11, 1982, it had the following
membership:

L. N. Howell, Jr, Chairman Irving Kolodny, Vice Chairman

Sava 1. Sherr, Secretary

C. Y. R. Allen Len S. Corey Donald T. Michael*
d. J. Archambault J. V. Fleckenstein A. R. Parsons

James H. Beall Jay Forster J. P. Riganati

John T. Boettger Kurt Greene Robert W. Sellbach
dJ. V. Bonucchi Joseph L. Koepfinger Jay A. Stewart
Edward Chelotti John E. May Clifford O. Swanson
Edward J. Cohen Robert E. Weiler

*Member emeritus
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above threshold firing time (microwave switch-
ing tubes). The time to establish an above-
threshold discharge in the gas tube after the ap-
plication of radio frequency power. This time
delay is responsible for the spike in the leading
edge of the output leakage waveform. See also
receiver protector; gas tube;*! duplexer.

abrupt junction (semiconductor). A semicon-
ductor crystal having a n-region containing a
near constant net concentration of donor
impurities adjoining a p-region with a near
constant net concentration of acceptors; used
primarily in microwave frequency multipliers,
dividers, and parametric circuits.

absorptive loss. See arc loss.

anticlutter gain control (radar). A device that
automatically and smoothly increases the gain
of a radar receiver from a low level to the maxi-
mum, within a specified period after each
transmitter pulse, so that short-range echoes
producing clutter are amplified less than long-
range echoes.

anti-transmit-receive tube.**2 A gas-filled radio-
frequency switching tube used to isolate the
transmitter during the interval for pulse re-
ception. See also gas tube.*

arc discharge. Commonly refers to weakly
ionized plasma created by a radio-frequency
(rf) discharge in gas tubes, receiver protec-
tors, or duplexers.

arc gap (microwave veceiver protector). See
resonant gap.

1 Definitions followed by an asterisk are listed in
ANSI/IEEE Std 100-1977, IEEE Standard Dictionary
of Electrical and Electronics Terms.

2 Definitions followed by a double asterisk are
deprecated.

arc loss (absorptive loss). Power absorbed in
an active nonlinear device during above-
threshold switching or limiting in gas tubes,
duplexers, ferrite limiters, or diode limiters.

attenuator, p-i-n diode. A device that provides
a predetermined value of attentuation in a
transmission line in response to a precise value
of bias.

backward diode. A semiconductor device used
primarily as a detector or mixer. Quantum-
mechanical tunneling in this diode results in a
current-voltage characteristic in which the re-
verse current is greater than the forward cur-
rent for equal applied voltages of opposite
polarity.

balanced duplexer (radar). A dualized network
using two quadrature hybrids on each side of a
pair of self-switching elements used to inter-
connect the transmitter, receiver, and antenna
in a radar. See also duplexer,

bang snuffer. A switch used in radar receivers
to suppress carrier leakage during the transmit
period. See also gate (microwave),

breakdown voltage (diode). The reverse voltage
at which there is a conduction of current due
to the Zener effect or the avalanche multiplica-
tion process. This voltage is usually specified at
10 p A of reverse current.

burnout. The point at which a sensitive receiv-
ing device suffers a specified permanent de-
gradation of noise figure or equivalent increase
in noise temperature.

capacitance, case (semiconductor). The fixed
capacitance of an empty enclosure (neither
semiconductor chip nor connecting wires or
straps are present).

capacitance, diffusion (semiconductor). A
capacitance enhancement effect associated
with p-n junctions. Because the diffusion of
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NONLINEAR, ACTIVE, AND NONRECIPROCAL WAVEGUIDE COMPONENTS

electrons and holes takes time, there is a stor-
age effect that is equivalent to adding addi-
tional capacitance in shunt with the junction.
In the forward bias state, the diffusion capacit-
ance becomes predominant over the space-
charge capacitance to the point that the latter
can be neglected at lower microwave frequen-
cies. Diffusion capacitance varies inversely with
frequency, but increases as minority carrier
lifetime increases and must be dealt with in
many frequency multiplier and parametric
amplifier designs.

capacitance, fringing (semiconductor). The
fixed capacitance between the connecting de-
vices (wires and straps) and the pedestal of a
diode enclosure.

capacitive gap (microwave receiver protectors).
The distance between cone apices in a wave-
guide resonant structure. See also resonant gap.

carrier velocity (semiconductor). The average
velocity of the random thermal motion of elec-
trons in n-type semiconductors and of holes in
p-type semiconductors.

charge storage (semiconductor). An electrical
property of step recovery, dual mode, and
p-i-n diodes. As the diode is driven into for-
ward conduction by the first half-cycle of the
incident signal, it stores a charge and appears
as a low impedance. As the polarity of the
incident signal reverses, the charge is extracted,
and the diode remains in its low-impedance
state until virtually all of the charge is re-
moved, whereupon the diode rapidly switches
to a high-impedance state.

chip (semiconductor). A small unpackaged
functional element made by subdividing a
wafer of semiconductor material. Sometimes
referred to as a die.

circulator, waveguide. A passive waveguide de-
vice of three or more ports in which the ports
can be numbered in such an order that, when
power is fed into any port, the power is trans-
ferred to the next sequentially numbered port.
The first port is counted as following the last
in order.

circulator, waveguide differential phase. A
waveguide circulator based on the use of at
least one nonreciprocal differential insertion
phase element or gyrator, usually in connec-
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tion with other waveguide components such as
microwave hybrid junctions.

circulator, waveguide Faraday rotation. A
waveguide circulator based on the use of a
Faraday rotation element in conjunction with
other waveguide components such as dual-
mode transducers.

circulator, waveguide junction. A waveguide
circulator based on the use of gyromagnetic
material at the common junction of several
waveguides.

compression point. The level of the output
signal at which the gain of a device is reduced
by a specified amount, usually expressed in
decibels, as in the 1 dB compression point.

controlled plasma switch. A triggered gas
switch that uses an electron-beam-excited
gaseous plasma in a waveguide to limit or
switch radio frequency (rf) power.

conversion loss. In a frequency converter
(mixer), the ratio of the output power at the
converted frequency to the available input
power at the signal frequency; often expressed
in decibels.

coupled (isolated) port, circulator. With refer-
ence to a particular port of the circulator, a
port to which waves pass from the reference
port with low (high) insertion loss.

critical field. In a gyromagnetic material, that
radio-frequency (rf) magnetic field level above
which transfer of energy occurs from the uni-
form precession mode to spin waves; that is,
the field corresponding to nonlinear loss
threshold.

cross modulation distortion. A third-order
distortion product that can occur when non-
linear devices are exposed simultaneously to
two carriers of differing frequency where
modulation is present. It is measured by using
two separate carriers and providing 100% mod-
ulation on one. The cross modulation is de-
fined as the power in one sideband of the un-
modulated carrier below the power of the
carrier.

current sensitivity (diode). The output current
developed by a diode detector for a specified
load resistance per unit available radio-frequen-
cy (rf) input power. It is expressed in mA/mW.
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