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Chapter

13
Glossary

A
ab so lute de lay The amount of time a sig nal is de layed. The de lay may be ex pressed in

time or num ber of pulse events.
ab so lute zero The low est tem per a ture the o ret i cally pos si ble, –273.16°C. Ab so lute

zero  is equal to zero de grees Kel vin.
ab sorp tion The trans fer ence of some or all of the en ergy con tained in an elec tro mag -

netic wave to the sub stance or me dium in which it is prop a gat ing or upon which it is
in ci dent.

ab sorp tion auroral The loss of en ergy in a ra dio wave pass ing through an area af -
fected by so lar auroral ac tiv ity.

ac cou pling A method of cou pling one cir cuit to an other through a ca pac i tor or trans -
former so as to trans mit the vary ing (ac) char ac ter is tics of the sig nal while block ing
the static (dc) char ac ter is tics.

ac/dc cou pling Cou pling be tween cir cuits that ac com mo dates the pass ing of both ac
and dc sig nals (may also be re ferred to as sim ply dc cou pling).

ac cel er ated life test A spe cial form of re li abil ity test ing per formed by an equip ment
man u fac turer. The unit un der test is sub jected to stresses that ex ceed those typ i cally
ex pe ri enced in nor mal op er a tion. The goal of an ac cel er ated life test is to im prove
the re li abil ity of prod ucts shipped by forc ing la tent fail ures in com po nents to be -
come ev i dent be fore the unit leaves the fac tory.

ac cel er at ing elec trode The elec trode that causes elec trons emit ted from an elec tron
gun to ac cel er ate in their jour ney to the screen of a cath ode ray tube.

ac cel er at ing volt age The volt age ap plied to an elec trode that ac cel er ates a beam of
elec trons or other charged par ti cles.

ac cept able re li abil ity level The max i mum num ber of fail ures al lowed per thou sand
op er at ing hours of a given com po nent or sys tem.

ac cep tance test The pro cess of test ing newly pur chased equip ment to en sure that it is
fully com pli ant with con trac tual spec i fi ca tions.

ac cess The point at which en try is gained to a cir cuit or fa cil ity.
ac qui si tion time In a com mu ni ca tion sys tem, the amount of time re quired to at tain

syn chro nism.
ac tive Any de vice or cir cuit that in tro duces gain or uses a source of en ergy other than

that in her ent in the sig nal to per form its func tion.



adapter A fit ting or elec tri cal con nec tor that links equip ment that can not be con nected
di rectly.

adap tive A de vice able to ad just or re act to a con di tion or ap pli ca tion, as an adap tive
cir cuit. This term usu ally re fers to fil ter cir cuits.

adap tive sys tem A gen eral name for a sys tem that is ca pa ble of reconfiguring it self to
meet new re quire ments.

ad der A de vice whose out put rep re sents the sum of its in puts.
ad ja cent chan nel in ter fer ence In ter fer ence to com mu ni ca tions caused by a trans mit -

ter op er at ing on an ad ja cent ra dio chan nel. The side bands of the trans mit ter mix
with the car rier be ing re ceived on the de sired chan nel, re sult ing in noise.

ad mit tance  A mea sure of how well al ter nat ing cur rent flows in a con duc tor. It is the re -
cip ro cal of im ped ance and is ex pressed in siemens. The real part of ad mit tance is
con duc tance; the imag i nary part is susceptance.

AFC (au to matic fre quency con trol) A cir cuit that au to mat i cally keeps an os cil la tor
on fre quency by com par ing the out put of the os cil la tor with a stan dard fre quency
source or sig nal.

air core An in duc tor with no mag netic ma te rial in its core.
al go rithm A pre scribed fi nite set of well-defined rules or pro cesses for the so lu tion of a 

prob lem in a fi nite num ber of steps.
align ment The ad just ment of cir cuit com po nents so that an en tire sys tem meets min i -

mum per for mance val ues. For ex am ple, the stages in a ra dio are aligned to en sure
proper re cep tion.

al lo ca tion The planned use of cer tain fa cil i ties and equip ment to meet cur rent, pend -
ing, and/or fore casted cir cuit- and car rier-system re quire ments.

al ter nat ing cur rent (ac) A con tin u ously vari able cur rent, ris ing to a max i mum in one
di rec tion, fall ing to zero, then re vers ing di rec tion and ris ing to a max i mum in the
other di rec tion, then fall ing to zero and re peat ing the cy cle. Al ter nating cur rent usu -
ally fol lows a si nu soi dal growth and de cay curve. Note that the cor rect us age of the
term ac is lower case.

al ter na tor A gen er a tor that pro duces al ter nat ing cur rent elec tric power.
am bi ent elec tro mag netic en vi ron ment The ra di ated or con ducted elec tro mag netic

sig nals and noise at a spe cific lo ca tion and time.
am bi ent level The mag ni tude of ra di ated or con ducted elec tro mag netic sig nals and

noise at a spe cific test lo ca tion when equip ment-under-test is not pow ered.
am bi ent tem per a ture The tem per a ture of the sur round ing me dium, typ i cally air, that

co mes into con tact with an ap pa ra tus. Am bi ent tem per a ture may also re fer sim ply to 
room tem per a ture.

Amer i can Na tional Stan dards In sti tute (ANSI) A non profit or ga ni za tion that co or -
di nates vol un tary stan dards ac tiv i ties in the U.S.

Amer i can Wire Gauge (AWG) The stan dard Amer i can method of clas si fy ing wire
di am e ter.

am me ter An in stru ment that mea sures and re cords the amount of cur rent in am peres
flow ing in a cir cuit.

amp (A) An ab bre vi a tion of the term am pere.
ampacity A mea sure of the cur rent car ry ing ca pac ity of a power ca ble. Ampacity is de -

ter mined by the max i mum con tin u ous-performance tem per a ture of the in su la tion,
by the heat gen er ated in the ca ble (as a re sult of con duc tor and in su la tion losses), and 
by the heat-dissipating prop er ties of the ca ble and its en vi ron ment.

am pere (amp) The stan dard unit of elec tric cur rent.



am pere per me ter The stan dard unit of mag netic field strength.
am pere-hour The en ergy that is con sumed when a cur rent of one am pere flows for a

pe riod of one hour.
am pere-turns The prod uct of the num ber of turns of a coil and the cur rent in am peres

flow ing through the coil.
am pli fi ca tion The pro cess that re sults when the out put of a cir cuit is an en larged re pro -

duc tion of the in put sig nal. Am pli fiers may be de signed to pro vide am pli fi ca tion of
volt age, cur rent, or power, or a com bi na tion of these quan ti ties.

am pli fi ca tion fac tor In a vac uum tube, the ra tio of the change in plate volt age to the
change in grid volt age that causes a cor re spond ing change in plate cur rent. Am pli fi -
ca tion fac tor is ex pressed by the Greek let ter µ (mu).

am pli fier (1—gen eral) A de vice that re ceives an in put sig nal and pro vides as an out -
put a mag ni fied rep lica of the in put wave form. (2—au dio) An am pli fier de signed to
cover the nor mal au dio fre quency range (20 Hz to 20 kHz). (3—bal anced) A cir cuit
with two iden ti cal con nected sig nal branches that op er ate in phase op po si tion, with
in put and out put con nec tions each bal anced to ground. (4—bridg ing) An am pli fy -
ing cir cuit fea tur ing high in put im ped ance to pre vent load ing of the source.
(5—broad band) An am pli fier ca pa ble of op er at ing over a spec i fied broad band of
fre quen cies with ac cept ably small am pli tude vari a tions as a func tion of fre quency.
(6—buffer) An am pli fier stage used to iso late a fre quency-sensitive cir cuit from
vari a tions in the load pre sented by fol low ing stages. (7—lin ear) An am pli fier in
which the in stan ta neous out put sig nal is a lin ear func tion of the cor re spond ing in put
sig nal. (8—mag netic) An am pli fier in cor po rat ing a con trol de vice de pend ent on
mag netic sat u ra tion. A small dc sig nal ap plied to a con trol cir cuit trig gers a large
change in op er at ing im ped ance and, hence, in the out put of the cir cuit. (9—mi cro -
phone) A cir cuit that am pli fies the low level out put from a mi cro phone to make it
suf fi cient to be used as an in put sig nal to a power am pli fier or an other stage in a
mod u la tion cir cuit. Such a cir cuit is com monly known as a preamplifier.
(10—push-pull) A bal anced am pli fier with two sim i lar am pli fy ing units con nected
in phase op po si tion in or der to can cel un de sired har mon ics and min i mize dis tor tion. 
(11—tuned ra dio fre quency) An am pli fier tuned to a par tic u lar ra dio fre quency or
band so that only se lected fre quen cies are am pli fied.

am pli fier op er at ing class (1—gen eral) The op er at ing point of an am pli fy ing stage.
The op er at ing point, termed the op er at ing class, de ter mines the pe riod dur ing which 
cur rent flows in the out put. (2—class A) An am pli fier in which out put cur rent flows
dur ing the whole of the in put cur rent cy cle. (3—class AB) An am pli fier in which the 
out put cur rent flows for more than half but less than the whole of the in put cy cle.
(4—class B) An am pli fier in which out put cur rent is cut off at zero in put sig nal; a
half-wave rec ti fied out put is pro duced. (5—class C) An am pli fier in which out put
cur rent flows for less than half the in put cy cle. (6—class D) An am pli fier op er at ing
in a pulse-only mode.

am pli tude The mag ni tude of a sig nal in volt age or cur rent, fre quently ex pressed in
terms of peak, peak-to-peak, or root-mean-square (RMS). The ac tual am pli tude of a 
quan tity at a par tic u lar in stant of ten var ies in a si nu soi dal man ner.

am pli tude dis tor tion A dis tor tion mech a nism oc cur ring in an am pli fier or other de -
vice when the out put am pli tude is not a lin ear func tion of the in put am pli tude un der
spec i fied con di tions.

am pli tude equal izer A cor rec tive net work that is de signed to mod ify the am pli tude
char ac ter is tics of a cir cuit or sys tem over a de sired fre quency range.



am pli tude-versus-frequency dis tor tion  The dis tor tion in a trans mis sion sys tem
caused by the non uni form at ten u a tion or gain of the sys tem with re spect to fre -
quency un der spec i fied con di tions.

an a log car rier sys tem A car rier sys tem whose sig nal am pli tude, fre quency, or phase is 
var ied con tin u ously as a func tion of a mod u lat ing in put.

an ode (1 — gen eral) A pos i tive pole or el e ment. (2—vac uum tube) The out er most
pos i tive el e ment in a vac uum tube, also called the plate . (3—bat tery) The pos i tive
el e ment of a bat tery or cell.

an od ize The for ma tion of a thin film of ox ide on a me tal lic sur face, usu ally to pro duce
an in su lat ing layer.

an tenna (1—gen eral) A de vice used to trans mit or re ceive a ra dio sig nal. An an tenna
is usu ally de signed for a spec i fied fre quency range and serves to cou ple elec tro mag -
netic en ergy from a trans mis sion line to and/or from the free space through which it
trav els. Di rec tional an ten nas con cen trate the en ergy in a par tic u lar hor i zon tal or
ver ti cal di rec tion. (2—aperiodic) An an tenna that is not pe ri odic or res o nant at par -
tic u lar fre quen cies, and so can be used over a wide band of fre quen cies. (3—ar ti fi -
cial) A de vice that be haves, so far as the trans mit ter is con cerned, like a proper an -
tenna, but does not ra di ate any power at ra dio fre quen cies. (4—broad band) An an -
tenna that op er ates within spec i fied per for mance lim its over a wide band of fre quen -
cies, with out re quir ing re tun ing for each in di vid ual fre quency. (5—Cassegrain) A
dou ble re flect ing an tenna, of ten used for ground sta tions in sat el lite sys tems.
(6—co ax ial) A di pole an tenna made by fold ing back on it self a quar ter wave length
of the outer con duc tor of a co ax ial line, leav ing a quar ter wave length of the in ner
con duc tor ex posed. (7—cor ner) An an tenna within the an gle formed by two
plane-reflecting sur faces. (8—di pole) A cen ter-fed an tenna, one half-wavelength
long. (9—di rec tional) An an tenna de signed to re ceive or emit ra di a tion more ef fi -
ciently in a par tic u lar di rec tion. (10—dummy) An ar ti fi cial an tenna, de signed to
ac cept power from the trans mit ter but not to ra di ate it. (11—fer rite) A com mon AM 
broad cast re ceive an tenna that uses a small coil mounted on a short rod of fer rite ma -
te rial. (12—flat top)  An an tenna in which all the hor i zon tal com po nents are in the
same hor i zon tal plane. (13—folded di pole) A ra di at ing de vice con sist ing of two or -
di nary half-wave di poles joined at their outer ends and fed at the cen ter of one of the
di poles. (14—horn re flec tor) A ra di a tor in which the feed horn ex tends into a par a -
bolic re flec tor, and the power is ra di ated through a win dow in the horn. (15—iso tro -
pic) A the o ret i cal an tenna in free space that trans mits or re ceives with the same ef fi -
ciency in all di rec tions. (16—log-periodic) A broad band di rec tional an tenna in cor -
po rat ing an ar ray of di poles of dif fer ent lengths, the length and spac ing be tween di -
poles in creas ing logarithmically away from the feeder el e ment. (17—long wire) An 
an tenna made up of one or more con duc tors in a straight line point ing in the re quired
di rec tion with a to tal length of sev eral wave lengths at the op er at ing fre quency.
(18—loop) An an tenna con sist ing of one or more turns of wire in the same or par al -
lel planes. (19—nested rhombic) An as sem bly of two rhombic an ten nas, one
smaller than the other, so that the com plete di a mond-shaped an tenna fits in side the
area oc cu pied by the larger unit. (20—omnidirectional)  An an tenna whose ra di at -
ing or re ceiv ing prop er ties are the same in all hor i zon tal plane di rec tions. (21—pe -
ri odic) A res o nant an tenna de signed for use at a par tic u lar fre quency. (22—quar -
ter-wave) A di pole an tenna whose length is equal to one quar ter of a wave length at
the op er at ing fre quency. (23—rhombic) A large di a mond-shaped an tenna, with
sides of the di a mond sev eral wave lengths long. The rhombic an tenna is fed at one of



the cor ners, with di rec tional ef fi ciency in the di rec tion of the di ag o nal. (24—se ries
fed) A ver ti cal an tenna that is fed at its lower end. (25—shunt fed) A ver ti cal an -
tenna whose base is grounded, and is fed at a spec i fied point above ground. The
point at which the an tenna is fed above ground de ter mines the op er at ing im ped ance.
(26—steer able) An an tenna so con structed that its ma jor lobe may readily be
changed in di rec tion. (27—top-loaded) A ver ti cal an tenna ca pac i tively loaded at its 
up per end, of ten by sim ple en large ment or the at tach ment of a disc or plate.
(28—turn stile) An an tenna with one or more tiers of hor i zon tal di poles, crossed at
right an gles to each other and with ex ci ta tion of the di poles in phase quad ra ture.
(29—whip) An an tenna con structed of a thin semiflexible metal rod or tube, fed at
its base. (30—Yagi) A di rec tional an tenna con structed of a se ries of di poles cut to
spe cific lengths. Di rec tor el e ments are placed in front of the ac tive di pole and re -
flec tor el e ments are placed be hind the ac tive el e ment.

an tenna ar ray A group of sev eral an ten nas cou pled to gether to yield a re quired de gree
of directivity.

an tenna beam width The an gle be tween the half-power points (3 dB points) of the
main lobe of the an tenna pat tern when ref er enced to the peak power point of the an -
tenna pat tern. An tenna beam width is mea sured in de grees and nor mally re fers to the
hor i zon tal ra di a tion pat tern.

an tenna directivity fac tor The ra tio of the power flux den sity in the de sired di rec tion
to the av er age value of power flux den sity at crests in the an tenna directivity pat tern
in the in ter fer ence sec tion.

an tenna fac tor A fac tor that, when ap plied to the volt age ap pear ing at the ter mi nals of
mea sure ment equip ment, yields the elec tri cal field strength at an an tenna. The unit
of an tenna fac tor is volts per me ter per mea sured volt.

an tenna gain The ra tio of the power re quired at the in put of a the o ret i cally per fect
omnidirectional ref er ence an tenna to the power sup plied to the in put of the given an -
tenna to pro duce the same field at the same dis tance. When not spec i fied oth er wise,
the fig ure ex press ing the gain of an an tenna re fers to the gain in the di rec tion of the
ra di a tion main lobe. In ser vices us ing scat ter ing modes of prop a ga tion, the full gain
of an an tenna may not be re al iz able in prac tice and the ap par ent gain may vary with
time.

an tenna gain-to-noise tem per a ture For a sat el lite earth ter mi nal re ceiv ing sys tem, a
fig ure of merit that equals G/T, where G is the gain in dB of the earth ter mi nal an -
tenna at the re ceive fre quency, and T is the equiv a lent noise tem per a ture of the re -
ceiv ing sys tem in Kel vins.

an tenna match ing  The pro cess of ad just ing an an tenna match ing cir cuit (or the an -
tenna it self) so that the in put im ped ance of the an tenna is equal to the char ac ter is tic
im ped ance of the trans mis sion line.

an tenna mon i tor A de vice used to mea sure the ra tio and phase be tween the cur rents
flow ing in the tow ers of a di rec tional AM broad cast sta tion.

an tenna noise tem per a ture The tem per a ture of a re sis tor hav ing an avail able noise
power per unit band width equal to that at the an tenna out put at a spec i fied fre -
quency.

an tenna pat tern A di a gram show ing the ef fi ciency of ra di a tion in all di rec tions from
the an tenna.

an tenna power rat ing The max i mum con tin u ous-wave power that can be ap plied to
an an tenna with out de grad ing its per for mance.



an tenna preamplifier A small am pli fier, usu ally mast-mounted, for am pli fy ing weak
sig nals to a level suf fi cient to com pen sate for down-lead losses.

ap par ent power The prod uct of the root-mean-square val ues of the volt age and cur -
rent in an al ter nat ing-current cir cuit with out a cor rec tion for the phase dif fer ence be -
tween the volt age and cur rent.

arc A sus tained lu mi nous dis charge be tween two or more elec trodes.
arith me tic mean The sum of the val ues of sev eral quan ti ties di vided by the num ber of

quan ti ties, also re ferred to as the av er age.
ar ma ture wind ing The wind ing of an elec tri cal ma chine, ei ther a mo tor or gen er a tor,

in which cur rent is in duced.
ar ray (1—an tenna) An as sem bly of sev eral di rec tional an ten nas so placed and in ter -

con nected that directivity may be en hanced. (2—broad side) An an tenna ar ray
whose el e ments are all in the same plane, pro duc ing a ma jor lobe per pen dic u lar to
the plane. (3—colinear) An an tenna ar ray whose el e ments are in the same line, ei -
ther hor i zon tal or ver ti cal. (4—end-fire) An an tenna ar ray whose el e ments are in
par al lel rows, one be hind the other, pro duc ing a ma jor lobe per pen dic u lar to the
plane in which in di vid ual el e ments are placed. (5—lin ear) An an tenna ar ray whose
el e ments are ar ranged end-to-end. (6—stacked) An an tenna ar ray whose el e ments
are stacked, one above the other.

ar ti fi cial line An as sem bly of re sis tors, inductors, and ca pac i tors that sim u lates the
elec tri cal char ac ter is tics of a trans mis sion line.

as sem bly A man u fac tured part made by com bin ing sev eral other parts or sub as sem -
blies.

as sumed val ues A range of val ues, pa ram e ters, lev els, and other el e ments as sumed for
a math e mat i cal model, hy po thet i cal cir cuit, or net work, from which anal y sis, ad di -
tional es ti mates, or cal cu la tions will be made. The range of val ues, while not mea -
sured, rep re sents the best en gi neer ing judg ment and is gen er ally de rived from val -
ues found or mea sured in real cir cuits or net works of the same ge neric type, and in -
cludes pro jected im prove ments.

at mo sphere The gas eous en ve lope sur round ing the earth, com posed largely of ox y -
gen, car bon di ox ide, and wa ter va por. The at mo sphere is di vided into four pri mary
lay ers: tro po sphere, strato sphere, ion o sphere , and exo sphere.

at mo spheric noise  Ra dio noise caused by nat u ral at mo spheric pro cesses, such as
light ning.

at tack time  The time in ter val in sec onds re quired for a de vice to re spond to a con trol
stim u lus.

at ten u a tion  The de crease in am pli tude of an elec tri cal sig nal trav el ing through a trans -
mis sion me dium caused by di elec tric and con duc tor losses.

at ten u a tion co ef fi cient The rate of de crease in the am pli tude of an elec tri cal sig nal
caused by at ten u a tion. The at ten u a tion co ef fi cient can be ex pressed in deci bels or
nepers per unit length. It may also be re ferred to as the at ten u a tion con stant.

at ten u a tion dis tor tion The dis tor tion caused by at ten u a tion that var ies over the fre -
quency range of a sig nal.

at ten u a tion-limited op er a tion The con di tion pre vail ing when the re ceived sig nal am -
pli tude (rather than dis tor tion) lim its over all sys tem per for mance.

at tenu ator A fixed or ad just able com po nent that re duces the am pli tude of an elec tri cal
sig nal with out caus ing dis tor tion.

atto A pre fix mean ing one quin til lionth.



at trac tion The at trac tive force be tween two un like mag netic poles (N/S) or elec tri cally 
charged bod ies (+/-).

at trib utes The char ac ter is tics of equip ment that aid plan ning and cir cuit de sign.
au to matic fre quency con trol (AFC) A sys tem de signed to main tain the cor rect op er -

at ing fre quency of a re ceiver. Any drift in tun ing re sults in the pro duc tion of a con -
trol volt age, which is used to ad just the fre quency of a lo cal os cil la tor so as to min i -
mize the tun ing er ror.

au to matic gain con trol (AGC) An elec tronic cir cuit that com pares the level of an in -
com ing sig nal with a pre vi ously de fined stan dard and au to mat i cally am pli fies or at -
tenu ates the sig nal so it ar rives at its des ti na tion at the cor rect level.

autotransformer A trans former in which both the pri mary and sec ond ary cur rents
flow through one com mon part of the coil.

aux il iary power An al ter nate source of elec tric power, serv ing as a back-up for the pri -
mary util ity com pany ac power.

avail abil ity  A mea sure of the de gree to which a sys tem, sub sys tem, or equip ment is op -
er a ble and not in a stage of con ges tion or fail ure at any given point in time.

av a lanche ef fect The ef fect ob tained when the elec tric field across a bar rier re gion is
suf fi ciently strong for elec trons to col lide with va lence elec trons, thereby re leas ing
more elec trons and giv ing a cu mu la tive mul ti pli ca tion ef fect in a semi con duc tor.

av er age life The mean value for a nor mal dis tri bu tion of prod uct or com po nent lives,
gen er ally ap plied to me chan i cal fail ures re sult ing from “wear-out.”

B
back emf A volt age in duced in the re verse di rec tion when cur rent flows through an in -

duc tance. Back emf is also known as coun ter-emf.
back scat ter ing  A form of wave scat ter ing in which at least one com po nent of the scat -

tered wave is de flected op po site to the di rec tion of prop a ga tion of the in ci dent wave.
back ground noise  The to tal sys tem noise in the ab sence of in for ma tion trans mis sion,

in de pend ent of the pres ence or ab sence of a sig nal.
back scat ter The de flec tion or re flec tion of ra di ant en ergy through an gles greater than

90° with re spect to the orig i nal an gle of travel.
back scat ter range The max i mum dis tance from which back scat tered ra di ant en ergy

can be mea sured.
backup A cir cuit el e ment or fa cil ity used to re place an el e ment that has failed.
backup sup ply A re dun dant power sup ply that takes over if the pri mary power sup ply

fails.
bal ance The pro cess of equal iz ing the volt age, cur rent, or other pa ram e ter be tween two 

or more cir cuits or sys tems.
bal anced A cir cuit hav ing two sides (con duc tors) car ry ing volt ages that are sym met ri -

cal about a com mon ref er ence point, typ i cally ground.
bal anced cir cuit A cir cuit whose two sides are elec tri cally equal in all trans mis sion re -

spects.
bal anced line A trans mis sion line con sist ing of two con duc tors in the pres ence of

ground ca pa ble of be ing op er ated in such a way that when the volt ages of the two
con duc tors at all trans verse planes are equal in mag ni tude and op po site in po lar ity
with re spect to ground, the cur rents in the two con duc tors are equal in mag ni tude
and op po site in di rec tion.



bal anced mod u la tor A mod u la tor that com bines the in for ma tion sig nal and the car rier 
so that the out put con tains the two side bands with out the car rier.

bal anced three-wire sys tem A power dis tri bu tion sys tem us ing three con duc tors, one
of which is bal anced to have a po ten tial mid way be tween the po ten tials of the other
two.

bal anced-to-ground The con di tion when the im ped ance to ground on one wire of a
two-wire cir cuit is equal to the im ped ance to ground on the other wire.

balun (bal anced/un bal anced) A de vice used to con nect bal anced cir cuits with un bal -
anced cir cuits.

band A range of fre quen cies be tween a spec i fied up per and lower limit.
band elim i na tion fil ter A fil ter hav ing a sin gle con tin u ous at ten u a tion band, with nei -

ther the up per nor lower cut-off fre quen cies be ing zero or in fi nite. A band elim i na -
tion fil ter may also be re ferred to as a band-stop, notch, or band re ject fil ter.

bandpass fil ter A fil ter hav ing a sin gle con tin u ous trans mis sion band with nei ther the
up per nor the lower cut-off fre quen cies be ing zero or in fi nite. A bandpass fil ter per -
mits only a spe cific band of fre quen cies to pass; fre quen cies above or be low are at -
ten u ated.

band width The range of sig nal fre quen cies that can be trans mit ted by a com mu ni ca -
tions chan nel with a de fined max i mum loss or dis tor tion. Band width in di cates the
in for ma tion-carrying ca pac ity of a chan nel.

band width ex pan sion ra tio The ra tio of the nec es sary band width to the base band
band width.

band width-limited op er a tion The con di tion pre vail ing when the fre quency spec trum
or band width, rather than the am pli tude (or power) of the sig nal, is the lim it ing fac -
tor in com mu ni ca tion ca pa bil ity. This con di tion is reached when the sys tem dis torts
the shape of the wave form be yond tol er a ble lim its.

bank A group of sim i lar items con nected to gether in a spec i fied man ner and used in
con junc tion with one an other.

bare A wire con duc tor that is not enam eled or en closed in an in su lat ing sheath.
base band The band of fre quen cies oc cu pied by a sig nal be fore it mod u lates a car rier

wave to form a trans mit ted ra dio or line sig nal.
base band chan nel A chan nel that car ries a sig nal with out mod u la tion, in con trast to a

passband chan nel.
base band sig nal The orig i nal form of a sig nal, un changed by mod u la tion.
bath tub The shape of a typ i cal graph of com po nent fail ure rates: high dur ing an ini tial

pe riod of op er a tion, fall ing to an ac cept able low level dur ing the nor mal us age pe -
riod, and then ris ing again as the com po nents be come time-expired.

bat tery A group of sev eral cells con nected to gether to fur nish cur rent by con ver sion of
chem i cal, ther mal, so lar, or nu clear en ergy into elec tri cal en ergy. A sin gle cell is it -
self some times also called a bat tery.

bay A row or suite of racks on which trans mis sion, switch ing, and/or pro cess ing equip -
ment is mounted.

Bel A unit of power mea sure ment, named in honor of Al ex an der Gra ham Bell. The
com monly used unit is one tenth of a Bel, or a deci bel (dB). One Bel is de fined as a
ten fold in crease in power. If an am pli fier in creases the power of a sig nal by 10 times, 
the power gain of the am pli fier is equal to 1 Bel or 10 deci bels  (dB). If power is in -
creased by 100 times, the power gain is 2 Bels or 20 deci bels.

bend  A tran si tion com po nent be tween two el e ments of a trans mis sion wave guide.



bend ing ra dius The small est bend that may be put into a ca ble un der a stated pull ing
force. The bend ing ra dius is typ i cally ex pressed in inches.

bias  A dc volt age dif fer ence ap plied be tween two el e ments of an ac tive elec tronic de -
vice, such as a vac uum tube, tran sis tor, or in te grated cir cuit. Bias cur rents may or
may not be drawn, de pend ing on the de vice and cir cuit type.

bidirectional An op er a tional qual i fi ca tion which im plies that the trans mis sion of in -
for ma tion oc curs in both di rec tions.

bi fi lar wind ing A type of wind ing in which two in su lated wires are placed side by side. 
In some com po nents, bi fi lar wind ing is used to pro duce bal anced cir cuits.

bi po lar A sig nal that con tains both pos i tive-going and neg a tive-going am pli tude com -
po nents. A bi po lar sig nal may also con tain a zero am pli tude state.

bleeder A high re sis tance con nected in par al lel with one or more fil ter ca pac i tors in a
high volt age dc sys tem. If the power sup ply load is dis con nected, the ca pac i tors dis -
charge through the bleeder.

block di a gram An over view di a gram that uses geo met ric fig ures to rep re sent the prin -
ci pal di vi sions or sec tions of a cir cuit, and lines and ar rows to show the path of a sig -
nal, or to show pro gram functionalities. It is not a sche matic, which pro vides greater
de tail.

block ing ca pac i tor A ca pac i tor in cluded in a cir cuit to stop the pas sage of di rect cur -
rent.

BNC  An ab bre vi a tion for bay o net Neill-Concelman, a type of ca ble con nec tor used ex -
ten sively in RF ap pli ca tions (named for its in ven tor).

Boltzmann's con stant 1.38 x 10–23 joules.
bridge A type of net work cir cuit used to match dif fer ent cir cuits to each other, en sur ing 

min i mum trans mis sion im pair ment.
bridg ing The shunt ing or par al lel ing of one cir cuit with an other.
broad band  The qual ity of a com mu ni ca tions link hav ing es sen tially uni form re sponse

over a given range of fre quen cies. A com mu ni ca tions link is said to be broad band if
it of fers no per cep ti ble deg ra da tion to the sig nal be ing trans ported.

buffer A cir cuit or com po nent that iso lates one elec tri cal cir cuit from an other.
burn-in The op er a tion of a de vice, some times un der ex treme con di tions, to sta bi lize its 

char ac ter is tics and iden tify la tent com po nent fail ures be fore bring ing the de vice
into nor mal ser vice.

bus A cen tral con duc tor for the pri mary sig nal path. The term bus may also re fer to a
sig nal path to which a num ber of in puts may be con nected for feed to one or more
out puts.

busbar A main dc power bus.
by pass ca pac i tor A ca pac i tor that pro vides a sig nal path that ef fec tively shunts or by -

passes other com po nents.
by pass re lay A switch used to by pass the nor mal elec tri cal route of a sig nal or cur rent

in the event of power, sig nal, or equip ment fail ure.

C
ca ble An elec tri cally and/or op ti cally con duc tive in ter con nect ing de vice.
ca ble loss Sig nal loss caused by pass ing a sig nal through a co ax ial ca ble. Losses are the

re sult of re sis tance, ca pac i tance, and in duc tance in the ca ble.
ca ble splice  The con nec tion of two pieces of ca ble by join ing them me chan i cally and

clos ing the joint with a weather-tight case or sleeve.
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ca bling The wir ing used to in ter con nect elec tronic equip ment.
cal i brate The pro cess of check ing, and ad just ing if nec es sary, a test in stru ment against

one known to be set cor rectly.
cal i bra tion The pro cess of iden ti fy ing and mea sur ing er rors in in stru ments and/or pro -

ce dures.
ca pac i tance The prop erty of a de vice or com po nent that en ables it to store en ergy in an

elec tro static field and to re lease it later. A ca pac i tor con sists of two con duc tors sep a -
rated by an in su lat ing ma te rial. When the con duc tors have a volt age dif fer ence be -
tween them, a charge will be stored in the elec tro static field be tween the con duc tors.

ca pac i tor A de vice that stores elec tri cal en ergy. A ca pac i tor al lows the ap par ent flow
of al ter nat ing cur rent, while block ing the flow of di rect cur rent. The de gree to which 
the de vice per mits ac cur rent flow de pends on the fre quency of the sig nal and the
size of the ca pac i tor. Ca pac i tors are used in fil ters, de lay-line com po nents, cou plers, 
fre quency se lec tors, tim ing el e ments, volt age tran sient sup pres sion, and other ap -
pli ca tions.

car rier A sin gle fre quency wave that, prior to trans mis sion, is mod u lated by an other
wave con tain ing in for ma tion. A car rier may be mod u lated by ma nip u lat ing its am -
pli tude and/or fre quency in di rect re la tion to one or more ap plied sig nals.

car rier fre quency The fre quency of an unmodulated os cil la tor or trans mit ter. Also,
the av er age fre quency of a trans mit ter when a sig nal is fre quency mod u lated by a
sym met ri cal sig nal.

cas cade con nec tion  A tan dem ar range ment of two or more sim i lar com po nent de vices
or cir cuits, with the out put of one con nected to the in put of the next.

cas caded An ar range ment of two or more cir cuits in which the out put of one cir cuit is
con nected to the in put of the next cir cuit.

cath ode ray tube (CRT) A vac uum tube de vice, usu ally glass, that is nar row at one
end and wid ens at the other to cre ate a sur face onto which im ages can be pro jected.
The nar row end con tains the nec es sary cir cuits to gen er ate and fo cus an elec tron
beam on the lu mi nes cent screen at the other end. CRTs are used to dis play pic tures
in TV re ceiv ers, video mon i tors, os cil lo scopes, com put ers, and other sys tems.

cell An el e men tary unit of com mu ni ca tion, of power sup ply, or of equip ment.
Cel sius A tem per a ture mea sure ment scale, ex pressed in de grees C, in which wa ter

freezes at 0°C and boils at 100°C. To con vert to de grees Fahr en heit, mul ti ply by
0.555 and add 32. To con vert to Kel vins add 273 (ap prox i mately).

cen ter fre quency In fre quency mod u la tion, the rest ing fre quency or ini tial fre quency
of the car rier be fore mod u la tion.

cen ter tap A con nec tion made at the elec tri cal cen ter of a coil.
chan nel The small est sub di vi sion of a cir cuit that pro vides a sin gle type of com mu ni -

ca tion ser vice.
chan nel de coder A de vice that con verts an in com ing mod u lated sig nal on a given

chan nel back into the source-encoded sig nal.
chan nel en coder A de vice that takes a given sig nal and con verts it into a form suit able

for trans mis sion over the com mu ni ca tions chan nel.
chan nel noise level The ra tio of the chan nel noise at any point in a trans mis sion sys tem

to some ar bi trary amount of cir cuit noise cho sen as a ref er ence. This ra tio is usu ally
ex pressed in deci bels above ref er ence noise, ab bre vi ated dBrn.

chan nel re li abil ity  The per cent of time a chan nel is avail able for use in a spe cific di -
rec tion dur ing a spec i fied pe riod.



channelization The al lo ca tion of com mu ni ca tion cir cuits to chan nels and the form ing
of these chan nels into groups for higher or der multiplexing.

char ac ter is tic The prop erty of a cir cuit or com po nent.
char ac ter is tic im ped ance  The im ped ance of a trans mis sion line, as mea sured at the

driv ing point, if the line were of in fi nite length. In such a line, there would be no
stand ing waves. The char ac ter is tic im ped ance may also be re ferred to as the surge
im ped ance.

charge The pro cess of re plen ish ing or re plac ing the elec tri cal charge in a sec ond ary
cell or stor age bat tery.

charger A de vice used to re charge a bat tery. Types of charg ing in clude: (1) con stant
volt age charge, (2) equal iz ing charge, and (3) trickle charge.

chas sis ground A con nec tion to the metal frame of an elec tronic sys tem that holds the
com po nents in a place. The chas sis ground con nec tion serves as the ground re turn or 
elec tri cal com mon for the sys tem.

cir cuit Any closed path through which an elec tri cal cur rent can flow. In a par al lel cir -
cuit, com po nents are con nected be tween com mon in puts and out puts such that all
paths are par al lel to each other. The same volt age ap pears across all paths. In a se ries 
cir cuit, the same cur rent flows through all com po nents.

cir cuit noise level The ra tio of the cir cuit noise at some given point in a trans mis sion
sys tem to an es tab lished ref er ence, usu ally ex pressed in deci bels above the ref er -
ence.

cir cuit re li abil ity The per cent age of time a cir cuit is avail able to the user dur ing a spec -
i fied pe riod of sched uled avail abil ity.

cir cu lar mil The mea sure ment unit of the cross-sectional area of a cir cu lar con duc tor.
A cir cu lar mil is the area of a cir cle whose di am e ter is one mil, or 0.001 inch.

clear chan nel A trans mis sion path wherein the full band width is avail able to the user,
with no por tions of the chan nel used for con trol, fram ing, or sig nal ing. Can also re -
fer to a clas si fi ca tion of AM broad cast sta tion.

clip per A lim it ing cir cuit which en sures that a spec i fied out put level is not ex ceeded by 
re strict ing the out put wave form to a max i mum peak am pli tude.

clip ping The dis tor tion of a sig nal caused by re mov ing a por tion of the wave form
through re stric tion of the am pli tude of the sig nal by a cir cuit or de vice.

coax A short-hand ex pres sion for co ax ial ca ble, which is used to trans port
high-frequency sig nals.

co ax ial ca ble A trans mis sion line con sist ing of an in ner con duc tor sur rounded first by
an in su lat ing ma te rial and then by an outer con duc tor, ei ther solid or braided.The
me chan i cal di men sions of the ca ble de ter mine its char ac ter is tic im ped ance.

co her ence The cor re la tion be tween the phases of two or more waves.
co her ent The con di tion char ac ter ized by a fixed phase re la tion ship among points on an 

elec tro mag netic wave.
co her ent pulse The con di tion in which a fixed phase re la tion ship is main tained be -

tween con sec u tive pulses dur ing pulse trans mis sion.
cold joint A sol dered con nec tion that was in ad e quately heated, with the re sult that the

wire is held in place by rosin flux, not sol der. A cold joint is some times re ferred to as
a dry joint.

comb fil ter An elec tri cal fil ter cir cuit that passes a se ries of fre quen cies and re jects the
fre quen cies in be tween, pro duc ing a fre quency re sponse sim i lar to the teeth of a
comb.



com mon A point that acts as a ref er ence for cir cuits, of ten equal in po ten tial to the lo cal
ground.

com mon mode Sig nals iden ti cal with re spect to am pli tude, fre quency, and phase that
are ap plied to both ter mi nals of a ca ble and/or both the in put and ref er ence of an am -
pli fier.

com mon re turn A re turn path that is com mon to two or more cir cuits, and re turns cur -
rents to their source or to ground.

com mon re turn off set The dc com mon re turn po ten tial dif fer ence of a line.
com mu ni ca tions sys tem A col lec tion of in di vid ual com mu ni ca tions net works, trans -

mis sion sys tems, re lay sta tions, trib u tary sta tions, and ter mi nal equip ment ca pa ble
of in ter con nec tion and interoperation to form an in te gral whole. The in di vid ual
com po nents must serve a com mon pur pose, be tech ni cally com pat i ble, em ploy
com mon pro ce dures, re spond to some form of con trol, and, in gen eral, op er ate in
uni son.

com mu ta tion A suc ces sive switch ing pro cess car ried out by a com mu ta tor.
com mu ta tor A cir cu lar as sem bly of con tacts, in su lated one from an other, each lead ing 

to a dif fer ent por tion of the cir cuit or ma chine.
com pat i bil ity The abil ity of di verse sys tems to ex change nec es sary in for ma tion at ap -

pro pri ate lev els of com mand di rectly and in us able form. Com mu ni ca tions equip -
ment items are com pat i ble if sig nals can be ex changed be tween them with out the
ad di tion of buff er ing or trans la tion for the spe cific pur pose of achiev ing work able
in ter face con nec tions, and if the equip ment or sys tems be ing in ter con nected pos sess 
com pa ra ble per for mance char ac ter is tics, in clud ing the sup pres sion of un de sired ra -
di a tion.

com plex wave A wave form con sist ing of two or more sinewave com po nents. At any
in stant of time, a com plex wave is the al ge braic sum of all its sinewave com po nents.

com pli ance  For me chan i cal sys tems, a prop erty which is the re cip ro cal of stiff ness.
com po nent  An as sem bly, or part thereof, that is es sen tial to the op er a tion of some

larger cir cuit or sys tem. A com po nent is an im me di ate sub di vi sion of the as sem bly
to which it be longs.

COM SAT The Com mu ni ca tions Sat el lite Cor po ra tion, an or ga ni za tion es tab lished by 
an act of Con gress in 1962. COM SAT launches and op er ates the in ter na tional sat el -
lites for the INTELSAT con sor tium of coun tries.

con cen tric ity A mea sure of the de vi a tion of the cen ter con duc tor po si tion rel a tive to its 
ideal lo ca tion in the ex act cen ter of the di elec tric cross-section of a co ax ial ca ble.

con di tion ing The ad just ment of a chan nel in or der to pro vide the ap pro pri ate trans mis -
sion char ac ter is tics needed for data or other spe cial ser vices.

con di tion ing equip ment The equip ment used to match trans mis sion lev els and im -
ped ances, and to pro vide equal iza tion be tween fa cil i ties.

con duc tance A mea sure of the ca pa bil ity of a ma te rial to con duct elec tric ity. It is the
re cip ro cal of re sis tance (ohm) and is ex pressed in siemens. (For merly ex pressed as
mho.)

con ducted emis sion An elec tro mag netic en ergy prop a gated along a con duc tor.
con duc tion  The trans fer of en ergy through a me dium, such as the con duc tion of elec -

tric ity by a wire, or of heat by a me tal lic frame.
con duc tion band A par tially filled or empty atomic en ergy band in which elec trons are 

free to move eas ily, al low ing the ma te rial to carry an elec tric cur rent.
con duc tiv ity The con duc tance per unit length.
con duc tor Any ma te rial that is ca pa ble of car ry ing an elec tric cur rent.



con fig u ra tion A rel a tive ar range ment of parts.
con nec tion A point at which a junc tion of two or more con duc tors is made.
con nec tor A de vice mounted on the end of a wire or fi ber op tic ca ble that mates to a

sim i lar de vice on a spe cific piece of equip ment or an other ca ble.
con stant-current source A source with in fi nitely high out put im ped ance so that out -

put cur rent is in de pend ent of volt age, for a spec i fied range of out put volt ages.
con stant-voltage charge A method of charg ing a sec ond ary cell or stor age bat tery dur -

ing which the ter mi nal volt age is kept at a con stant value.
con stant-voltage source A source with low, ide ally zero, in ter nal im ped ance, so that

volt age will re main con stant, in de pend ent of cur rent sup plied.
con tact The points that are brought to gether or sep a rated to com plete or break an elec -

trical cir cuit.
con tact bounce The re bound of a con tact, which tem po rarily opens the cir cuit af ter its

ini tial make.
con tact form The con fig u ra tion of a con tact as sem bly on a re lay. Many dif fer ent con -

fig u ra tions are pos si ble from sim ple sin gle-make con tacts to com plex ar range ments 
in volv ing breaks and makes.

con tact noise A noise re sult ing from cur rent flow through an elec tri cal con tact that has
a rap idly vary ing re sis tance, as when the con tacts are cor roded or dirty.

con tact re sis tance The re sis tance at the sur face when two con duc tors make con tact.
con ti nu ity A con tin u ous path for the flow of cur rent in an elec tri cal cir cuit.
con tin u ous wave An elec tro mag netic sig nal in which suc ces sive os cil la tions of the

waves are iden ti cal.
con trol The su per vi sion that an op er a tor or de vice ex er cises over a cir cuit or sys tem.
con trol grid The grid in an elec tron tube that con trols the flow of cur rent from the cath -

ode to the an ode.
con ven tion A gen er ally ac cept able sym bol, sign, or prac tice in a given in dus try.
Co or di nated Uni ver sal Time (UTC) The time scale, main tained by the BIH (Bu reau

In ter na tional de l'Heure) that forms the ba sis of a co or di nated dis sem i na tion of stan -
dard fre quen cies and time sig nals.

cop per loss  The loss re sult ing from the heat ing ef fect of cur rent.
co rona A blu ish lu mi nous dis charge re sult ing from ion iza tion of the air near a con duc -

tor car ry ing a volt age gra di ent above a cer tain crit i cal level.
cor rec tive main te nance The nec es sary tests, mea sure ments, and ad just ments re -

quired to re move or cor rect a fault.
cos mic noise The ran dom noise orig i nat ing out side the earth's at mo sphere.
cou lomb The stan dard unit of elec tric quan tity or charge. One cou lomb is equal to the

quan tity of elec tric ity trans ported in 1 sec ond by a cur rent of 1 am pere.
Cou lomb's Law The at trac tion and re pul sion of elec tric charges act on a line be tween

them. The charges are in versely pro por tional to the square of the dis tance be tween
them, and pro por tional to the prod uct of their mag ni tudes. (Named for the French
phys i cist Charles-Augustine de Cou lomb, 1736-1806.)

coun ter-electromotive force The ef fec tive elec tro mo tive force within a sys tem that
op poses the pas sage of cur rent in a spec i fied di rec tion.

cou ple The pro cess of link ing two cir cuits by in duc tance, so that en ergy is trans ferred
from one cir cuit to an other.

cou pled mode The se lec tion of ei ther ac or dc cou pling.
cou pling The re la tion ship be tween two com po nents that en ables the trans fer of en ergy

be tween them. In cluded are di rect cou pling through a di rect elec tri cal con nec tion,



such as a wire; ca pac i tive cou pling through the ca pac i tance formed by two ad ja cent
con duc tors; and in duc tive cou pling in which en ergy is trans ferred through a mag -
netic field. Ca pac i tive cou pling is also called elec tro static cou pling. In duc tive cou -
pling is of ten re ferred to as elec tro mag netic cou pling.

cou pling co ef fi cient A mea sure of the elec tri cal cou pling that ex ists be tween two cir -
cuits. The cou pling co ef fi cient is equal to the ra tio of the mu tual im ped ance to the
square root of the prod uct of the self im ped ances of the cou pled cir cuits.

cross cou pling The cou pling of a sig nal from one chan nel, cir cuit, or con duc tor to an -
other, where it be comes an un de sired sig nal.

cross over dis tor tion A dis tor tion that re sults in an am pli fier when an ir reg u lar ity is in -
tro duced into the sig nal as it crosses through a zero ref er ence point. If an am pli fier is
prop erly de signed and bi ased, the up per half cy cle and lower half cy cle of the sig nal
co in cide at the zero cross over ref er ence.

cross over fre quency The fre quency at which out put sig nals pass from one chan nel to
the other in a cross over net work. At the cross over fre quency it self, the out puts to
each side are equal.

cross over net work  A type of fil ter that di vides an in com ing sig nal into two or more
out puts, with higher fre quen cies di rected to one out put, and lower fre quen cies to an -
other.

crosstalk Un de sired trans mis sion of sig nals from one cir cuit into an other cir cuit in the
same sys tem. Crosstalk is usu ally caused by un in ten tional ca pac i tive (ac) cou pling.

crosstalk cou pling The ra tio of the power in a dis turb ing cir cuit to the in duced power
in the dis turbed cir cuit, ob served at a par tic u lar point un der spec i fied con di tions.
Crosstalk cou pling is typ i cally ex pressed in dB.

crow bar A short-circuit or low re sis tance path placed across the in put to a cir cuit, usu -
ally for pro tec tive pur poses..

CRT (cath ode ray tube) A vac uum tube de vice that pro duces light when en er gized by
the elec tron beam gen er ated in side the tube. A CRT in cludes an elec tron gun, de -
flec tion mech a nism, and phos phor-covered face plate.

crys tal A so lid i fied form of a sub stance that has at oms and mol e cules ar ranged in a
sym met ri cal pat tern.

crys tal fil ter A fil ter that uses pi ezo elec tric crys tals to cre ate res o nant or antiresonant
cir cuits.

crys tal os cil la tor An os cil la tor us ing a pi ezo elec tric crys tal as the tuned cir cuit that
con trols the res o nant fre quency.

crys tal-controlled os cil la tor An os cil la tor in which a pi ezo elec tric-effect crys tal is
cou pled to a tuned os cil la tor cir cuit in such a way that the crys tal pulls the os cil la tor
fre quency to its own nat u ral fre quency and does not al low fre quency drift.

cur rent (1—gen eral) A gen eral term for the trans fer of elec tric ity, or the move ment of
elec trons or holes. (2—al ter nat ing) An elec tric cur rent that is con stantly vary ing in
am pli tude and pe ri od i cally re vers ing di rec tion. (3—av er age) The arith me tic mean
of the in stan ta neous val ues of cur rent, av er aged over one com plete half cy cle.
(4—charg ing) The cur rent that flows in to charge a ca pac i tor when it is first con -
nected to a source of elec tric po ten tial. (5—di rect) Elec tric cur rent that flows in one
di rec tion only. (6—eddy) A waste ful cur rent that flows in the core of a trans former
and pro duces heat. Eddy cur rents are largely elim i nated through the use of lam i -
nated cores. (7—ef fec tive) The ac cur rent that will pro duce the same ef fec tive heat
in a re sis tor as is pro duced by dc. If the ac is si nu soi dal, the ef fec tive cur rent value is
0.707 times the peak ac value. (8—fault) The cur rent that flows be tween con duc tors 



or to ground dur ing a fault con di tion. (9—ground fault) A fault cur rent that flows to 
ground. (10—ground re turn) A cur rent that re turns through the earth. (11—lag -
ging) A phe nom e non ob served in an in duc tive cir cuit where al ter nat ing cur rent lags
be hind the volt age that pro duces it. (12—lead ing) A phe nom e non ob served in a ca -
pac i tive cir cuit where al ter nat ing cur rent leads the volt age that pro duces it.
(13—mag ne tiz ing) The cur rent in a trans former pri mary wind ing that is just suf fi -
cient to mag ne tize the core and off set iron losses. (14—neu tral) The cur rent that
flows in the neu tral con duc tor of an un bal anced polyphase power cir cuit. If cor -
rectly bal anced, the neu tral would carry no net cur rent. (15—peak) The max i mum
value reached by a vary ing cur rent dur ing one cy cle. (16—pick-up) The min i mum
cur rent at which a re lay just be gins to op er ate. (17—plate) The an ode cur rent of an
elec tron tube. (18—re sid ual) The vec tor sum of the cur rents in the phase wires of an 
un bal anced polyphase power cir cuit. (19—space) The to tal cur rent flow ing through 
an elec tron tube.

cur rent am pli fier A low out put im ped ance am pli fier ca pa ble of pro vid ing high cur -
rent out put.

cur rent probe A sen sor, clamped around an elec tri cal con duc tor, in which an in duced
cur rent is de vel oped from the mag netic field sur round ing the con duc tor. For mea -
sure ments, the cur rent probe is con nected to a suit able test in stru ment.

cur rent trans former A trans former-type of in stru ment in which the pri mary car ries
the cur rent to be mea sured and the sec ond ary is in se ries with a low cur rent am me ter. 
A cur rent trans former is used to mea sure high val ues of al ter nat ing cur rent.

cur rent-carrying ca pac ity A mea sure of the max i mum cur rent that can be car ried
con tin u ously with out dam age to com po nents or de vices in a cir cuit.

cut-off fre quency The fre quency above or be low which the out put cur rent in a cir cuit
is re duced to a spec i fied level.

cy cle The in ter val of time or space re quired for a pe ri odic sig nal to com plete one pe -
riod.

cy cles per sec ond The stan dard unit of fre quency, ex pressed in Hertz (one cy cle per
sec ond).

D
damped os cil la tion  An os cil la tion ex hib it ing a pro gres sive dim i nu tion of am pli tude

with time.
damp ing The dis si pa tion and re sul tant re duc tion of any type of en ergy, such as elec tro -

mag netic waves.
dB (deci bel) A mea sure of volt age, cur rent, or power gain equal to 0.1 Bel. Deci bels

are given by the equa tions
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dBk  A mea sure of power rel a tive to 1 ki lo watt. 0 dBk equals 1 kW.
dBm (deci bels above 1 milliwatt) A log a rith mic mea sure of power with re spect to a

ref er ence power of one milliwatt.
dBmv A mea sure of volt age gain rel a tive to 1 mil li volt at 75 ohms.



dBr The power dif fer ence ex pressed in dB be tween any point and a ref er ence point se -
lected as the zero rel a tive trans mis sion level point. A power ex pressed in dBr does
not spec ify the ab so lute power; it is a rel a tive mea sure ment only.

dBu  A term that re flects com par i son be tween a mea sured value of volt age and a ref er -
ence value of 0.775 V, ex pressed un der con di tions in which the im ped ance at the
point of mea sure ment (and of the ref er ence source) are not con sid ered.

dbV A mea sure of volt age gain rel a tive to 1 V.
dBW A mea sure of power rel a tive to 1 watt. 0 dBW equals 1 W.
dc An ab bre vi a tion for di rect cur rent. Note that the pre ferred us age of the term dc is

lower case.
dc am pli fier A cir cuit ca pa ble of am pli fy ing dc and slowly vary ing al ter nat ing cur rent

sig nals.
dc com po nent The por tion of a sig nal that con sists of di rect cur rent. This term may

also re fer to the av er age value of a sig nal.
dc cou pled A con nec tion con fig ured so that both the sig nal (ac com po nent) and the

con stant volt age on which it is rid ing (dc com po nent) are passed from one stage to
the next.

dc cou pling A method of cou pling one cir cuit to an other so as to trans mit the static (dc)
char ac ter is tics of the sig nal as well as the vary ing (ac) char ac ter is tics. Any dc off set
pres ent on the in put sig nal is main tained and will be pres ent in the out put.

dc off set The amount that the dc com po nent of a given sig nal has shifted from its cor -
rect level.

dc sig nal bounce Over shoot of the proper dc volt age level re sult ing from mul ti ple ac
cou plings in a sig nal path.

de-energized A sys tem from which sources of power have been dis con nected.
deca  A pre fix mean ing ten.
de cay The re duc tion in am pli tude of a sig nal on an ex po nen tial ba sis.
de cay time The time re quired for a sig nal to fall to a cer tain frac tion of its orig i nal

value.
deci bel (dB) One tenth of a Bel. The deci bel is a log a rith mic mea sure of the ra tio be -

tween two pow ers.
de code The pro cess of re cov er ing in for ma tion from a sig nal into which the in for ma -

tion has been en coded.
de coder A de vice ca pa ble of de ci pher ing en coded sig nals. A de coder in ter prets in put

in struc tions and ini ti ates the ap pro pri ate con trol op er a tions as a re sult.
de coup ling The re duc tion or re moval of un de sired cou pling be tween two cir cuits or

stages.
deemphasis The re duc tion of the high-frequency com po nents of a re ceived sig nal to

re verse the preemphasis that was placed on them to over come at ten u a tion and noise
in the trans mis sion pro cess.

de fect An er ror made dur ing ini tial plan ning that is nor mally de tected and cor rected
dur ing the de vel op ment phase. Note that a fault is an er ror that oc curs in an
in-service sys tem.

de flec tion The con trol placed on elec tron di rec tion and mo tion in CRTs and other vac -
uum tube de vices by vary ing the strengths of elec tro static (elec tri cal) or elec tro mag -
netic fields.

deg ra da tion In sus cep ti bil ity test ing, any un de sir able change in the op er a tional per -
for mance of a test spec i men. This term does not nec es sar ily mean mal func tion or
cat a strophic fail ure.



deg ra da tion fail ure A fail ure that re sults from a grad ual change in per for mance char -
ac ter is tics of a sys tem or part with time.

de lay The amount of time by which a sig nal is de layed or an event is re tarded.
de lay cir cuit A cir cuit de signed to de lay a sig nal pass ing through it by a spec i fied

amount.
de lay dis tor tion The dis tor tion re sult ing from the dif fer ence in phase de lays at two fre -

quen cies of in ter est.
de lay equal izer A net work that ad justs the ve loc ity of prop a ga tion of the fre quency

com po nents of a com plex sig nal to coun ter act the de lay dis tor tion char ac ter is tics of
a trans mis sion chan nel.

de lay line A trans mis sion net work that in creases the prop a ga tion time of a sig nal trav -
el ing through it.

delta con nec tion A com mon method of join ing to gether a three-phase power sup ply,
with each phase across a dif fer ent pair of the three wires used.

delta-connected sys tem A 3-phase power dis tri bu tion sys tem where a sin gle-phase
out put can be de rived from each of the ad ja cent pairs of an equi lat eral tri an gle
formed by the ser vice drop trans former sec ond ary wind ings.

de mod u lator Any de vice that re cov ers the orig i nal sig nal af ter it has mod u lated a
high-frequency car rier. The out put from the unit may be in base band com pos ite
form.

demultiplexer (demux) A de vice used to sep a rate two or more sig nals that were pre vi -
ously com bined by a com pat i ble multi plexer and are trans mit ted over a sin gle chan -
nel.

de rat ing fac tor An op er at ing safety mar gin pro vided for a com po nent or sys tem to en -
sure re li able per for mance. A de rat ing al low ance also is typ i cally pro vided for op er -
a tion un der ex treme en vi ron men tal con di tions, or un der strin gent re li abil ity re -
quire ments.

desiccant A dry ing agent used for dry ing out ca ble splices or sen si tive equip ment.
de sign A lay out of all the nec es sary equip ment and fa cil i ties re quired to make a spe cial

cir cuit, piece of equip ment, or sys tem work.
de sign ob jec tive The de sired elec tri cal or me chan i cal per for mance char ac ter is tic for

elec tronic cir cuits and equip ment.
de tec tion The rec ti fi ca tion pro cess that re sults in the mod u lat ing sig nal be ing sep a -

rated from a mod u lated wave.
detectivity The re cip ro cal of noise equiv a lent power.
de tec tor A de vice that con verts one type of en ergy into an other.
de vice A func tional cir cuit, com po nent, or net work unit, such as a vac uum tube or tran -

sis tor.
dew point The tem per a ture at which mois ture will con dense out.
di ag no sis The pro cess of lo cat ing er rors in soft ware, or equip ment faults in hard ware.
di ag nos tic rou tine  A soft ware pro gram de signed to trace er rors in soft ware, lo cate

hard ware faults, or iden tify the cause of a break down.
di elec tric An in su lat ing ma te rial that sep a rates the el e ments of var i ous com po nents,

in clud ing ca pac i tors and trans mis sion lines. Di elec tric ma te ri als in clude air, plas tic, 
mica, ce ramic, and Tef lon. A di elec tric ma te rial must be an in su la tor. (Tef lon is a
reg is tered trade mark of Du Pont.)

di elec tric con stant The ra tio of the ca pac i tance of a ca pac i tor with a cer tain di elec tric
ma te rial to the ca pac i tance with a vac uum as the di elec tric. The di elec tric con stant
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is con sid ered a mea sure of the ca pa bil ity of a di elec tric ma te rial to store an elec tro -
static charge.

di elec tric strength  The po ten tial gra di ent at which elec trical break down oc curs.
dif fer en tial am pli fier An in put cir cuit that re jects volt ages that are the same at both in -

put ter mi nals but am pli fies any volt age dif fer ence be tween the in puts. Use of a dif -
fer en tial am pli fier causes any sig nal pres ent on both ter mi nals, such as com mon
mode hum, to can cel it self.

dif fer en tial dc The max i mum dc volt age that can be ap plied be tween the dif fer en tial
in puts of an am pli fier while main tain ing lin ear op er a tion.

dif fer en tial gain The dif fer ence in out put am pli tude (ex pressed in per cent or dB) of a
small high fre quency sinewave sig nal at two stated lev els of a low fre quency sig nal
on which it is su per im posed.

dif fer en tial phase  The dif fer ence in out put phase of a small high fre quency sinewave
sig nal at two stated lev els of a low fre quency sig nal on which it is su per im posed.

dif fer en tial-mode in ter fer ence An in ter fer ence source that causes a change in po ten -
tial of one side of a sig nal trans mis sion path rel a tive to the other side.

dif fuse re flec tion The scat ter ing ef fect that oc curs when light, ra dio, or sound waves
strike a rough sur face.

dif fu sion The spread ing or scat ter ing of a wave, such as a ra dio wave.
di ode A semi con duc tor or vac uum tube with two elec trodes that passes elec tric cur rent

in one di rec tion only. Di odes are used in rec ti fi ers, gates, mod u la tors, and de tec tors.
di rect cou pling A cou pling method be tween stages that per mits dc cur rent to flow be -

tween the stages.
di rect cur rent An elec tri cal sig nal in which the di rec tion of cur rent flow re mains con -

stant.
dis charge The con ver sion of stored en ergy, as in a bat tery or ca pac i tor, into an elec tric

cur rent.
dis con ti nu ity An abrupt non uni form point of change in a trans mis sion cir cuit that

causes a dis rup tion of nor mal op er a tion.
dis crete An in di vid ual cir cuit com po nent.
dis crete com po nent A sep a rately con tained cir cuit el e ment with its own ex ter nal con -

nec tions.
discriminator A de vice or cir cuit whose out put am pli tude and po lar ity vary ac cord ing

to how much the in put sig nal var ies from a stan dard or from an other sig nal. A
discriminator can be used to re cover the mod u lat ing wave form in a fre quency mod -
u lated sig nal.

dish  An an tenna sys tem con sist ing of a par a bolic shaped re flec tor with a sig nal feed el -
e ment at the fo cal point. Dish an ten nas com monly are used for trans mis sion and re -
cep tion from mi cro wave sta tions and com mu ni ca tions sat el lites.

dis per sion The wave length de pend ence of a pa ram e ter.
dis play The rep re sen ta tion of text and im ages on a cath ode-ray tube, an ar ray of

light-emitting di odes, a liq uid-crystal read out, or an other sim i lar de vice.
dis play de vice An out put unit that pro vides a vi sual rep re sen ta tion of data.
dis tor tion The dif fer ence be tween the wave shape of an orig i nal sig nal and the sig nal

af ter it has tra versed a trans mis sion cir cuit.
dis tor tion-limited op er a tion The con di tion pre vail ing when the shape of the sig nal,

rather than the am pli tude (or power), is the lim it ing fac tor in com mu ni ca tion ca pa -
bil ity. This con di tion is reached when the sys tem dis torts the shape of the wave form



be yond tol er a ble lim its. For lin ear sys tems, dis tor tion-limited op er a tion is equiv a -
lent to band width-limited op er a tion.

dis tur bance The in ter fer ence with nor mal con di tions and com mu ni ca tions by some
ex ter nal en ergy source.

dis tur bance cur rent The un wanted cur rent of any ir reg u lar phe nom e non as so ci ated
with trans mis sion that tends to limit or in ter fere with the in ter change of in for ma tion.

dis tur bance power The un wanted power of any ir reg u lar phe nom e non as so ci ated
with trans mis sion that tends to limit or in ter fere with the in ter change of in for ma tion.

dis tur bance volt age The un wanted volt age of any ir reg u lar phe nom e non as so ci ated
with trans mis sion that tends to limit or in ter fere with the in ter change of in for ma tion.

di ver sity re ceiver A re ceiver us ing two an ten nas con nected through cir cuitry that
senses which an tenna is re ceiv ing the stron ger sig nal. Elec tronic gating per mits the
stron ger source to be routed to the re ceiv ing sys tem.

doc u men ta tion A writ ten de scrip tion of a pro gram. Doc u men ta tion can be con sid ered
as any re cord that has per ma nence and can be read by hu mans or ma chines.

down-lead A lead-in wire from an an tenna to a re ceiver.
downlink The por tion of a com mu ni ca tion link used for trans mis sion of sig nals from a

sat el lite or air borne plat form to a sur face ter mi nal.
down stream  A spec i fied sig nal mod i fi ca tion oc cur ring af ter other given de vices in a

sig nal path.
down time The time dur ing which equip ment is not ca pa ble of do ing use ful work be -

cause of mal func tion. This does not in clude pre ven tive main te nance time. In other
words, down time  is mea sured from the oc cur rence of a mal func tion to the cor rec tion 
of that mal func tion.

drift A slow change in a nom i nally con stant sig nal char ac ter is tic, such as fre quency.
drift-space The area in a kly stron tube in which elec trons drift at their en ter ing ve loc i -

ties and form elec tron bunches.
drive The in put sig nal to a cir cuit, par tic u larly to an am pli fier.
driver An elec tronic cir cuit that sup plies an iso lated out put to drive the in put of an other 

cir cuit.
drop-out value The value of cur rent or volt age at which a re lay will cease to be op er -

ated.
drop out The mo men tary loss of a sig nal.
drop ping re sis tor A re sis tor de signed to carry cur rent that will make a re quired

voltage avail able.
du plex sep a ra tion  The fre quency spac ing re quired in a com mu ni ca tions sys tem be -

tween the for ward and re turn chan nels to main tain in ter fer ence at an ac cept ably low 
level.

du plex sig nal ing A con fig u ra tion per mit ting sig nal ing in both trans mis sion di rec tions
si mul ta neously.

duty cy cle The ra tio of op er at ing time to to tal elapsed time of a de vice that op er ates in -
ter mit tently, ex pressed in per cent.

dy namic A sit u a tion in which the op er at ing pa ram e ters and/or re quire ments of a given
sys tem are con tin u ally chang ing.

dy namic range The max i mum range or ex tremes in am pli tude, from the low est to the
high est (noise floor to sys tem clip ping), that a sys tem is ca pa ble of re pro duc ing. The 
dy namic range is ex pressed in dB against a ref er ence level.

dy namo A ro tat ing ma chine, nor mally a dc gen er a tor.
dynamotor  A ro tat ing ma chine used to con vert dc into ac.



E
earth A large con duct ing body with no elec tri cal po ten tial, also called ground.
earth ca pac i tance The ca pac i tance be tween a given cir cuit or com po nent and a point

at ground po ten tial.
earth cur rent A cur rent that flows to earth/ground, es pe cially one that fol lows from a

fault in the sys tem. Earth cur rent may also re fer to a cur rent that flows in the earth,
re sult ing from ion o spheric dis tur bances, light ning, or faults on power lines.

earth fault A fault that oc curs when a con duc tor is ac ci den tally grounded/earthed, or
when the re sis tance to earth of an in su la tor falls be low a spec i fied value.

earth ground A large con duct ing body that rep re sents zero level in the scale of elec tri -
cal po ten tial. An earth ground is a con nec tion made ei ther ac ci den tally or by de sign
be tween a con duc tor and earth.

earth po ten tial The po ten tial taken to be the ar bi trary zero in a scale of elec tric po ten -
tial.

ef fec tive ground A con nec tion to ground through a me dium of suf fi ciently low im ped -
ance and ad e quate cur rent-carrying ca pac ity to pre vent the buildup of volt ages that
might be haz ard ous to equip ment or per son nel.

ef fec tive re sis tance The in creased re sis tance of a con duc tor to an al ter nat ing cur rent
re sult ing from the skin ef fect, rel a tive to the di rect-current re sis tance of the con duc -
tor. Higher fre quen cies tend to travel only on the outer skin of the con duc tor,
whereas dc flows uni formly through the en tire area.

ef fi ciency The use ful power out put of an elec tri cal de vice or cir cuit di vided by the to tal
power in put, ex pressed in per cent.

elec tric Any de vice or cir cuit that pro duces, op er ates on, trans mits, or uses elec tric ity.
elec tric charge An ex cess of ei ther elec trons or pro tons within a given space or ma te -

rial.
elec tric field strength The mag ni tude, mea sured in volts per me ter, of the elec tric field 

in an elec tro mag netic wave.
elec tric flux The amount of elec tric charge, mea sured in cou lombs, across a di elec tric

of spec i fied area. Elec tric flux may also re fer sim ply to elec tric lines of force.
elec tric ity An en ergy force de rived from the move ment of neg a tive and pos i tive elec -

tric charges.
elec trode An elec tri cal ter mi nal that emits, col lects, or con trols an elec tric cur rent.
elec trol y sis A chem i cal change in duced in a sub stance re sult ing from the pas sage of

elec tric cur rent through an elec tro lyte.
elec tro lyte A non me tal lic con duc tor of elec tric ity in which cur rent is car ried by the

phys i cal move ment of ions.
elec tro mag net An iron or steel core sur rounded by a wire coil. The core be comes mag -

ne tized when cur rent flows through the coil but loses its mag ne tism when the cur -
rent flow is stopped.

elec tro mag netic com pat i bil ity The ca pa bil ity of elec tronic equip ment or sys tems to
op er ate in a spe cific elec tro mag netic en vi ron ment, at des ig nated lev els of ef fi ciency 
and within a de fined mar gin of safety, with out in ter fer ing with it self or other sys -
tems.

elec tro mag netic field The elec tric and mag netic fields as so ci ated with ra dio and light
waves.

elec tro mag netic in duc tion An elec tro mo tive force cre ated with a con duc tor by the
rel a tive mo tion be tween the con duc tor and a nearby mag netic field.



elec tro mag ne tism The study of phe nom ena as so ci ated with vary ing mag netic fields,
elec tro mag netic ra di a tion, and mov ing elec tric charges.

elec tro mo tive force (EMF) An elec tri cal po ten tial, mea sured in volts, that can pro -
duce the move ment of elec tri cal charges.

elec tron A sta ble el e men tary par ti cle with a neg a tive charge that is mainly re spon si ble
for elec tri cal con duc tion. Elec trons move when un der the in flu ence of an elec tric
field. This move ment con sti tutes an elec tric cur rent.

elec tron beam A stream of emit ted elec trons, usu ally in a vac uum.
elec tron gun A hot cath ode that pro duces a finely fo cused stream of fast elec trons,

which are nec es sary for the op er a tion of a vac uum tube, such as a cath ode ray tube.
The gun is made up of a hot cath ode elec tron source, a con trol grid, ac cel er at ing an -
odes, and (usu ally) fo cus ing elec trodes.

elec tron lens A de vice used for fo cus ing an elec tron beam in a cath ode ray tube. Such
fo cus ing can be ac com plished by ei ther mag netic forces, in which ex ter nal coils are
used to cre ate the proper mag netic field within the tube, or elec tro static forces,
where me tal lic plates within the tube are charged elec tri cally in such a way as to
con trol the move ment of elec trons in the beam.

elec tron volt The en ergy ac quired by an elec tron in pass ing through a po ten tial dif fer -
ence of one volt in a vac uum.

elec tronic A de scrip tion of de vices (or sys tems) that are de pend ent on the flow of elec -
trons in elec tron tubes, semi con duc tors, and other de vices, and not solely on elec -
tron flow in or di nary wires, inductors, ca pac i tors, and sim i lar pas sive com po nents.

Elec tronic In dus tries As so ci a tion (EIA) A trade or ga ni za tion, based in Wash ing ton,
DC, rep re sent ing the man u fac tur ers of elec tronic sys tems and parts, in clud ing com -
mu ni ca tions sys tems. The as so ci a tion de vel ops stan dards for elec tronic com po -
nents and sys tems.

elec tronic switch A tran sis tor, semi con duc tor di ode, or a vac uum tube used as an
on/off switch in an elec tri cal cir cuit. Elec tronic switches can be con trolled man u -
ally, by other cir cuits, or by com put ers.

elec tron ics The field of sci ence and en gi neer ing that deals with elec tron de vices and
their uti li za tion.

elec tro plate The pro cess of coat ing a given ma te rial with a de posit of metal by elec tro -
lytic ac tion.

elec tro static The con di tion per tain ing to elec tric charges that are at rest.
elec tro static field The space in which there is elec tric stress pro duced by static elec tric

charges.
elec tro static in duc tion The pro cess of in duc ing static elec tric charges on a body by

bring ing it near other bod ies that carry high elec tro static charges.
el e ment A sub stance that con sists of at oms of the same atomic num ber. El e ments are

the ba sic units in all chem i cal changes other than those in which atomic changes,
such as fu sion and fis sion, are in volved.

EMI (elec tro mag netic in ter fer ence) Un de sir able elec tro mag netic waves that are ra -
di ated un in ten tion ally from an elec tronic cir cuit or de vice into other cir cuits or de -
vices, dis rupt ing their op er a tion.

emis sion (1—ra di a tion) The ra di a tion pro duced, or the pro duc tion of ra di a tion by a
ra dio trans mit ting sys tem. The emis sion is con sid ered to be a sin gle emis sion if the
mod u lat ing sig nal and other char ac ter is tics are the same for ev ery trans mit ter of the
ra dio trans mit ting sys tem and the spac ing be tween an ten nas is not more than a few
wave lengths. (2—cath ode) The re lease of elec trons from the cath ode of a vac uum



tube. (3—par a sitic) A spu ri ous ra dio fre quency emis sion un in ten tion ally gen er -
ated at fre quen cies that are in de pend ent of the car rier fre quency be ing am pli fied or
mod u lated. (4—sec ond ary) In an elec tron tube, emis sion of elec trons by a plate or
grid be cause of bom bard ment by pri mary emis sion elec trons from the cath ode of the 
tube. (5—spu ri ous) An emis sion out side the ra dio fre quency band au tho rized for a
trans mit ter. (6—thermonic) An emis sion from a cath ode re sult ing from high tem -
per a ture.

em pha sis The in ten tional al ter ation of the fre quency-amplitude char ac ter is tics of a
sig nal to re duce the ad verse ef fects of noise in a com mu ni ca tion sys tem.

em pir i cal A con clu sion not based on pure the ory, but on prac ti cal and ex per i men tal
work.

em u la tion The use of one sys tem to im i tate the ca pa bil i ties of an other sys tem.
en able To pre pare a cir cuit for op er a tion or to al low an item to func tion.
en abling sig nal A sig nal that per mits the oc cur rence of a spec i fied event.
en code The con ver sion of in for ma tion from one form into an other to ob tain char ac ter -

is tics re quired by a trans mis sion or stor age sys tem.
en coder A de vice that pro cesses one or more in put sig nals into a spec i fied form for

trans mis sion and/or stor age.
en er gized The con di tion when a cir cuit is switched on, or pow ered up.
en ergy spec tral den sity A fre quency-domain de scrip tion of the en ergy in each of the

fre quency com po nents of a pulse.
en ve lope The bound ary of the fam ily of curves ob tained by vary ing a pa ram e ter of a

wave.
en ve lope de lay The dif fer ence in ab so lute de lay be tween the fast est and slow est prop a -

gat ing fre quen cies within a spec i fied band width.
en ve lope de lay dis tor tion The max i mum dif fer ence or de vi a tion of the en ve -

lope-delay char ac ter is tic be tween any two spec i fied fre quen cies.
en ve lope de tec tion  A de mod u la tion pro cess that senses the shape of the mod u lated RF

en ve lope. A di ode de tec tor is one type of en velop de tec tion de vice.
en vi ron men tal An equip ment spec i fi ca tion cat e gory re lat ing to tem per a ture and hu -

mid ity.
EQ (equal iza tion) net work A net work con nected to a cir cuit to cor rect or con trol its

trans mis sion fre quency char ac ter is tics.
equal iza tion (EQ) The re duc tion of fre quency dis tor tion and/or phase dis tor tion of a

cir cuit through the in tro duc tion of one or more net works to com pen sate for the dif -
fer ence in at ten u a tion, time de lay, or both, at the var i ous fre quen cies in the trans mis -
sion band.

equal ize The pro cess of in sert ing in a line a net work with com ple men tary trans mis sion
char ac ter is tics to those of the line, so that when the loss or de lay in the line and that
in the equal izer are com bined, the over all loss or de lay is ap prox i mately equal at all
fre quen cies.

equal izer A net work that cor rects the trans mis sion-frequency char ac ter is tics of a cir -
cuit to al low it to trans mit se lected fre quen cies in a uni form man ner.

equa to rial or bit The plane of a sat el lite or bit which co in cides with that of the equa tor
of the pri mary body.

equip ment  A gen eral term for elec tri cal ap pa ra tus and hard ware, switch ing sys tems,
and trans mis sion com po nents.

equip ment fail ure The con di tion when a hard ware fault stops the suc cess ful com ple -
tion of a task.



equip ment ground  A pro tec tive ground con sist ing of a con duct ing path to ground of
noncurrent car ry ing metal parts.

equiv a lent cir cuit A sim pli fied net work that em u lates the char ac ter is tics of the real
cir cuit it re places. An equiv a lent cir cuit is typ i cally used for math e mat i cal anal y sis.

equiv a lent noise re sis tance A quan ti ta tive rep re sen ta tion in re sis tance units of the
spec tral den sity of a noise volt age gen er a tor at a spec i fied fre quency.

er ror A col lec tive term that in cludes all types of in con sis ten cies, trans mis sion de vi a -
tions, and con trol fail ures.

ex ci ta tion The cur rent that en er gizes field coils in a gen er a tor.
expandor A de vice with a non lin ear gain char ac ter is tic that acts to in crease the gain

more on larger in put sig nals than it does on smaller in put sig nals.
ex tremely high fre quency (EHF) The band of mi cro wave fre quen cies be tween the

lim its of 30 GHz and 300 GHz (wave lengths be tween 1 cm and 1 mm).
ex tremely low fre quency The ra dio sig nals with op er at ing fre quen cies be low 300 Hz

(wave lengths lon ger than 1000 km).

F
fail-safe op er a tion A type of con trol ar chi tec ture for a sys tem that pre vents im proper

func tion ing in the event of cir cuit or op er a tor fail ure.
fail ure A de tected ces sa tion of abil ity to per form a spec i fied func tion or func tions

within pre vi ously es tab lished lim its. A fail ure is be yond ad just ment by the op er a tor
by means of con trols nor mally ac ces si ble dur ing rou tine op er a tion of the sys tem.
(This re quires that mea sur able lim its be es tab lished to de fine “sat is fac tory per for -
mance”.)

fail ure ef fect The re sult of the mal func tion or fail ure of a de vice or com po nent.
fail ure in time (FIT) A unit value that in di cates the re li abil ity of a com po nent or de -

vice. One fail ure in time cor re sponds to a fail ure rate of 10–9 per hour.
fail ure mode and ef fects anal y sis (FMEA) An it er a tive doc u mented pro cess per -

formed to iden tify ba sic faults at the com po nent level and de ter mine their ef fects at
higher lev els of as sem bly.

fail ure rate The ra tio of the num ber of ac tual fail ures to the num ber of times each item
has been sub jected to a set of spec i fied stress con di tions.

fall time The length of time dur ing which a pulse de creases from 90 per cent to 10 per -
cent of its max i mum am pli tude.

farad The stan dard unit of ca pac i tance equal to the value of a ca pac i tor with a po ten tial
of one volt be tween its plates when the charge on one plate is one cou lomb and there
is an equal and op po site charge on the other plate. The farad is a large value and is
more com monly ex pressed in microfarads or picofarads. The farad is named for the 
Eng lish chem ist and phys i cist Mi chael Far a day (1791-1867).

fast fre quency shift key ing (FFSK) A sys tem of dig i tal mod u la tion where the dig its
are rep re sented by dif fer ent fre quen cies that are re lated to the baud rate, and where
tran si tions oc cur at the zero cross ings.

fa tigue The re duc tion in strength of a metal caused by the for ma tion of crys tals re sult -
ing from re peated flex ing of the part in ques tion.

fault A con di tion that causes a de vice, a com po nent, or an el e ment to fail to per form in
a re quired man ner. Ex am ples in clude a short-circuit, bro ken wire, or in ter mit tent
con nec tion.



fault to ground A fault caused by the fail ure of in su la tion and the con se quent es tab -
lish ment of a di rect path to ground from a part of the cir cuit that should not nor mally
be grounded.

fault tree anal y sis (FTA) An it er a tive doc u mented pro cess of a sys tem atic na ture per -
formed to iden tify ba sic faults, de ter mine their causes and ef fects, and es tab lish
their prob a bil i ties of oc cur rence.

fea ture A dis tinc tive char ac ter is tic or part of a sys tem or piece of equip ment, usu ally
vis i ble to end us ers and de signed for their con ve nience.

Fed eral Com mu ni ca tions Com mis sion (FCC) The fed eral agency em pow ered by
law to reg u late all in ter state ra dio and wire line com mu ni ca tions ser vices orig i nat ing 
in the United States, in clud ing ra dio, tele vi sion, fac sim ile, tele graph, data trans mis -
sion, and tele phone sys tems. The agency was es tab lished by the Com mu ni ca tions
Act of 1934.

feed back The re turn of a por tion of the out put of a de vice to the in put. Pos i tive feed -
back adds to the in put, neg a tive feed back sub tracts from the in put.

feed back am pli fier An am pli fier with the com po nents re quired to feed a por tion of the
out put back into the in put to al ter the char ac ter is tics of the out put sig nal.

feedline A trans mis sion line, typ i cally co ax ial ca ble, that con nects a high fre quency
en ergy source to its load.

femto A pre fix mean ing one qua dril lionth (10–15).
fer rite A ce ramic ma te rial made of pow dered and com pressed fer ric ox ide, plus other

ox ides (mainly co balt, nickel, zinc, yt trium-iron, and man ga nese). These ma te ri als
have low eddy cur rent losses at high fre quen cies.

fer ro mag netic ma te rial A ma te rial with low rel a tive per me abil ity and high co er cive
force so that it is dif fi cult to mag ne tize and de mag ne tize. Hard fer ro mag netic ma te -
ri als re tain mag ne tism well, and are com monly used in per ma nent mag nets.

fi del ity The de gree to which a sys tem, or a por tion of a sys tem, ac cu rately re pro duces
at its out put the es sen tial char ac ter is tics of the sig nal im pressed upon its in put.

field strength The strength of an elec tric, mag netic, or elec tro mag netic field.
fil a ment A wire that be comes hot when cur rent is passed through it, used ei ther to emit

light (for a light bulb) or to heat a cath ode to en able it to emit elec trons (for an elec -
tron tube).

film re sis tor A type of re sis tor made by de pos it ing a thin layer of re sis tive ma te rial on
an in su lat ing core.

fil ter A net work that passes de sired fre quen cies but greatly at tenu ates other fre quen -
cies.

fil tered noise White noise that has been passed through a fil ter. The power spec tral
den sity of fil tered white noise has the same shape as the trans fer func tion of the fil -
ter.

fit ting A cou pling or other me chan i cal de vice that joins one com po nent with an other.
fixed A sys tem or de vice that is not change able or mov able.
flashover An arc or spark be tween two con duc tors.
flashover volt age The volt age be tween con duc tors at which flashover just oc curs.
flat face tube The de sign of CRT tube with al most a flat face, giv ing im proved leg i bil -

ity of text and re duced re flec tion of am bi ent light.
flat level A sig nal that has an equal am pli tude re sponse for all fre quen cies within a

stated range.
flat loss A cir cuit, de vice, or chan nel that at tenu ates all fre quen cies of in ter est by the

same amount, also called flat slope.



flat noise A noise whose power per unit of fre quency is es sen tially in de pend ent of fre -
quency over a spec i fied fre quency range.

flat re sponse The per for mance pa ram e ter of a sys tem in which the out put sig nal am pli -
tude of the sys tem is a faith ful re pro duc tion of the in put am pli tude over some range
of spec i fied in put fre quen cies.

float ing A cir cuit or de vice that is not con nected to any source of po ten tial or to ground.
flu o res cence The char ac ter is tic of a ma te rial to pro duce light when ex cited by an ex ter -

nal en ergy source. Min i mal or no heat re sults from the pro cess.
flux The elec tric or mag netic lines of force re sult ing from an ap plied en ergy source.
fly wheel ef fect The char ac ter is tic of an os cil la tor that en ables it to sus tain os cil la tions

af ter re moval of the con trol stim u lus. This char ac ter is tic may be de sir able, as in the
case of a phase-locked loop em ployed in a syn chro nous sys tem, or un de sir able, as in 
the case of a volt age-controlled os cil la tor.

fo cus ing A method of mak ing beams of ra di a tion con verge on a tar get, such as the face
of a CRT.

Fou rier anal y sis A math e mat i cal pro cess for trans form ing val ues be tween the fre -
quency do main and the time do main. This term also re fers to the de com po si tion of a
time-domain sig nal into its fre quency com po nents.

Fou rier trans form  An in te gral that per forms an ac tual trans for ma tion be tween the
fre quency do main and the time do main in Fou rier anal y sis.

frame A seg ment of an an a log or dig i tal sig nal that has a re pet i tive char ac ter is tic, in
that cor re spond ing el e ments of suc ces sive frames rep re sent the same things.

free elec tron An elec tron that is not at tached to an atom and is, thus, mo bile when an
elec tro mo tive force is ap plied.

free run ning An os cil la tor that is not con trolled by an ex ter nal syn chro niz ing sig nal.
free-running os cil la tor An os cil la tor that is not syn chro nized with an ex ter nal tim ing

source.
fre quency The num ber of com plete cy cles of a pe ri odic wave form that oc cur within a

given length of time. Fre quency is usu ally spec i fied in cy cles per sec ond (Hertz).
Fre quency is the re cip ro cal of wave length. The higher the fre quency, the shorter the
wave length. In gen eral, the higher the fre quency of a sig nal, the more ca pac ity it has
to carry in for ma tion, the smaller an an tenna is re quired, and the more sus cep ti ble the 
sig nal is to ab sorp tion by the at mo sphere and by phys i cal struc tures. At mi cro wave
fre quen cies, ra dio sig nals take on a line-of-sight char ac ter is tic and re quire highly di -
rec tional and fo cused an ten nas to be used suc cess fully.

fre quency ac cu racy The de gree of con for mity of a given sig nal to the spec i fied value
of a fre quency.

fre quency al lo ca tion The des ig na tion of ra dio-frequency bands for use by spe cific ra -
dio ser vices.

fre quency con tent The band of fre quen cies or spe cific fre quency com po nents con -
tained in a sig nal.

fre quency con verter A cir cuit or de vice used to change a sig nal of one fre quency into
an other of a dif fer ent fre quency.

fre quency co or di na tion The pro cess of an a lyz ing fre quen cies in use in var i ous bands
of the spec trum to achieve re li able per for mance for cur rent and new ser vices.

fre quency coun ter An in stru ment or test set used to mea sure the fre quency of a ra dio
sig nal or any other al ter nat ing wave form.

fre quency de par ture An un in ten tional de vi a tion from the nom i nal fre quency value.



fre quency dif fer ence The al ge braic dif fer ence be tween two fre quen cies. The two fre -
quen cies can be of iden ti cal or dif fer ent nom i nal val ues.

fre quency dis place ment The end-to-end shift in fre quency that may re sult from in de -
pend ent fre quency trans la tion er rors in a cir cuit.

fre quency dis tor tion The dis tor tion of a multifrequency sig nal caused by un equal at -
ten u a tion or am pli fi ca tion at the dif fer ent fre quen cies of the sig nal. This term may
also be re ferred to as am pli tude dis tor tion.

fre quency do main A rep re sen ta tion of sig nals as a func tion of fre quency, rather than
of time.

fre quency mod u la tion (FM) The mod u la tion of a car rier sig nal so that its in stan ta -
neous fre quency is pro por tional to the in stan ta neous value of the mod u lat ing wave.

fre quency mul ti plier A cir cuit that pro vides as an out put an ex act mul ti ple of the in put 
fre quency.

fre quency off set A fre quency shift that oc curs when a sig nal is sent over an an a log
trans mis sion fa cil ity in which the mod u lat ing and de mod u lat ing fre quen cies are not
iden ti cal. A chan nel with fre quency off set does not pre serve the wave form of a
trans mit ted sig nal.

fre quency re sponse The mea sure of sys tem lin ear ity in re pro duc ing sig nals across a
spec i fied band width. Fre quency re sponse is ex pressed as a fre quency range with a
spec i fied am pli tude tol er ance in dB.

fre quency re sponse char ac ter is tic The vari a tion in the trans mis sion per for mance
(gain or loss) of a sys tem with re spect to vari a tions in fre quency.

fre quency re use A tech nique used to ex pand the ca pac ity of a given set of fre quen cies
or chan nels by sep a rat ing the sig nals ei ther geo graph i cally or through the use of dif -
fer ent po lar iza tion tech niques. Fre quency re use is a com mon el e ment of the fre -
quency co or di na tion pro cess.

fre quency se lec tiv ity The abil ity of equip ment to sep a rate or dif fer en ti ate be tween
sig nals at dif fer ent fre quen cies.

fre quency shift The dif fer ence be tween the fre quency of a sig nal ap plied at the in put
of a cir cuit and the fre quency of that sig nal at the out put.

fre quency shift key ing (FSK) A com monly-used method of dig i tal mod u la tion in
which a one and a zero (the two pos si ble states) are each trans mit ted as sep a rate fre -
quen cies.

fre quency sta bil ity A mea sure of the vari a tions of the fre quency of an os cil la tor from
its mean fre quency over a spec i fied pe riod of time.

fre quency stan dard An os cil la tor with an out put fre quency suf fi ciently sta ble and ac -
cu rate that it is used as a ref er ence.

fre quency-division mul ti ple ac cess (FDMA) The pro vi sion of mul ti ple ac cess to a
trans mis sion fa cil ity, such as an earth sat el lite, by as sign ing each trans mit ter its own 
fre quency band.

fre quency-division multiplexing (FDM) The pro cess of trans mit ting mul ti ple an a log
sig nals by an or derly as sign ment of fre quency slots, that is, by di vid ing trans mis sion 
band width into sev eral nar row bands, each of which car ries a sin gle com mu ni ca tion 
and is sent si mul ta neously with oth ers over a com mon trans mis sion path.

full du plex A com mu ni ca tions sys tem ca pa ble of trans mis sion si mul ta neously in two
di rec tions.

full-wave rec ti fier  A cir cuit con fig u ra tion in which both pos i tive and neg a tive
half-cycles of the in com ing ac sig nal are rec ti fied to pro duce a uni di rec tional (dc)
cur rent through the load.



func tional block di a gram A di a gram il lus trat ing the def i ni tion of a de vice, sys tem, or
prob lem on a log i cal and func tional ba sis.

func tional unit An en tity of hard ware and/or soft ware ca pa ble of ac com plish ing a
given pur pose.

fun da men tal fre quency The low est fre quency com po nent of a com plex sig nal.
fuse  A pro tec tive de vice used to limit cur rent flow in a cir cuit to a spec i fied level. The

fuse con sists of a me tal lic link that melts and opens the cir cuit at a spec i fied cur rent
level.

fuse wire A fine-gauge wire made of an al loy that over heats and melts at the rel a tively
low tem per a tures pro duced when the wire car ries over load cur rents. When used in a
fuse, the wire is called a fuse (or fus ible) link.

G
gain An in crease or de crease in the level of an elec tri cal sig nal. Gain is mea sured in

terms of deci bels or num ber-of-times of mag ni fi ca tion. Strictly speak ing, gain re -
fers to an in crease in level. Neg a tive num bers, how ever, are com monly used to de -
note a de crease in level.

gain-bandwidth The gain times the fre quency of mea sure ment when a de vice is bi -
ased for max i mum ob tain able gain.

gain/fre quency char ac ter is tic The gain-versus-frequency char ac ter is tic of a chan nel
over the band width pro vided, also re ferred to as fre quency re sponse.

gain/fre quency dis tor tion  A cir cuit de fect in which a change in fre quency causes a
change in sig nal am pli tude.

gal vanic A de vice that pro duces di rect cur rent by chem i cal ac tion.
gang The me chan i cal con nec tion of two or more cir cuit de vices so that they can all be

ad justed si mul ta neously.
gang ca pac i tor A vari able ca pac i tor with more than one set of mov ing plates linked to -

gether.
gang tun ing The si mul ta neous tun ing of sev eral dif fer ent cir cuits by turn ing a sin gle

shaft on which ganged ca pac i tors are mounted.
ganged One or more de vices that are me chan i cally cou pled, nor mally through the use

of a shared shaft.
gas break down The ion iza tion of a gas be tween two elec trodes caused by the ap pli ca -

tion of a volt age that ex ceeds a thresh old value. The ion ized path has a low im ped -
ance. Cer tain types of cir cuit and line pro tec tors rely on gas break down to di vert
haz ard ous cur rents away from pro tected equip ment.

gas tube A pro tec tion de vice in which a suf fi cient volt age across two elec trodes causes
a gas to ion ize, cre at ing a low im ped ance path for the dis charge of dan ger ous volt -
ages.

gas-discharge tube A gas-filled tube de signed to carry cur rent dur ing gas break down.
The gas-discharge tube is com monly used as a pro tec tive de vice, pre vent ing high
volt ages from dam ag ing sen si tive equip ment.

gauge A mea sure of wire di am e ter. In mea sur ing wire gauge, the lower the num ber, the
thicker the wire.

Gaussi an dis tri bu tion A sta tis ti cal dis tri bu tion, also called the nor mal dis tri bu tion.
The graph of a Gaussi an dis tri bu tion is a bell-shaped curve.

Gaussi an noise Noise in which the dis tri bu tion of am pli tude fol lows a Gaussi an
model, that is, the noise is ran dom but dis trib uted about a ref er ence volt age of zero.



Gaussi an pulse A pulse that has the same form as its own Fou rier trans form.
gen er a tor A ma chine that con verts me chan i cal en ergy into elec tri cal en ergy, or one

form of elec tri cal en ergy into an other form.
geosynchronous The at trib ute of a sat el lite in which the rel a tive po si tion of the sat el -

lite as viewed from the sur face of a given planet is sta tion ary. For earth, the
geosynchronous po si tion is 22,300 miles above the planet.

get ter A metal used in va por ized form to re move re sid ual gas from in side an elec tron
tube dur ing man u fac ture.

giga  A pre fix mean ing one bil lion.
giga hertz (GHz) A mea sure of fre quency equal to one bil lion cy cles per sec ond. Sig -

nals op er at ing above 1 giga hertz are com monly known as mi cro waves, and be gin to
take on the char ac ter is tics of vis i ble light.

glitch A gen eral term used to de scribe a wide va ri ety of mo men tary sig nal dis con ti nu -
ities.

grace ful deg ra da tion An equip ment fail ure mode in which the sys tem suf fers re duced 
ca pa bil ity, but does not fail al to gether.

graticule A fixed pat tern of ref er ence mark ings used with os cil lo scope CRTs to sim -
plify mea sure ments. The graticule may be etched on a trans par ent plate cov er ing the 
front of the CRT or, for greater ac cu racy in read ings, may be elec tri cally gen er ated
within the CRT it self.

grid (1—gen eral) A mesh elec trode within an elec tron tube that con trols the flow of
elec trons be tween the cath ode and plate of the tube. (2—bias) The po ten tial ap plied
to a grid in an elec tron tube to con trol its cen ter op er at ing point. (3—con trol)  The
grid in an elec tron tube to which the in put sig nal is usu ally ap plied. (4—screen) The
grid in an elec tron tube, typ i cally held at a steady po ten tial, that screens the con trol
grid from changes in an ode po ten tial. (5—sup pres sor) The grid in an elec tron tube
near the an ode (plate) that sup presses the emis sion of sec ond ary elec trons from the
plate.

ground An elec tri cal con nec tion to earth or to a com mon con duc tor usu ally con nected
to earth.

ground clamp A clamp used to con nect a ground wire to a ground rod or sys tem.
ground loop  An un de sir able cir cu lat ing ground cur rent in a cir cuit grounded via mul ti -

ple con nec tions or at mul ti ple points.
ground plane A con duct ing ma te rial at ground po ten tial, phys i cally close to other

equip ment, so that con nec tions may be made readily to ground the equip ment at the
re quired points.

ground po ten tial The point at zero elec tric po ten tial.
ground re turn A con duc tor used as a path for one or more cir cuits back to the ground

plane or cen tral fa cil ity ground point.
ground rod  A metal rod driven into the earth and con nected into a mesh of in ter con -

nected rods so as to pro vide a low re sis tance link to ground.
ground win dow A sin gle-point in ter face be tween the in te grated ground plane of a

build ing and an iso lated ground plane.
ground wire A cop per con duc tor used to ex tend a good low-resistance earth ground to

pro tec tive de vices in a fa cil ity.
grounded The con nec tion of a piece of equip ment to earth via a low re sis tance path.
ground ing The act of con nect ing a de vice or cir cuit to ground or to a con duc tor that is

grounded.



group de lay A con di tion where the dif fer ent fre quency el e ments of a given sig nal suf -
fer dif fer ing prop a ga tion de lays through a cir cuit or a sys tem. The de lay at a lower
fre quency is dif fer ent from the de lay at a higher fre quency, re sult ing in a
time-related dis tor tion of the sig nal at the re ceiv ing point.

group de lay time The rate of change of the to tal phase shift of a wave form with an gu lar 
fre quency through a de vice or trans mis sion fa cil ity.

group ve loc ity The speed of a pulse on a trans mis sion line.
guard band  A nar row band width be tween ad ja cent chan nels in tended to re duce in ter -

fer ence or crosstalk.

H
half-wave rec ti fier A cir cuit or de vice that changes only pos i tive or neg a tive

half-cycle in puts of al ter nat ing cur rent into di rect cur rent.
Hall ef fect The phe nom e non by which a volt age de vel ops be tween the edges of a cur -

rent-carrying metal strip whose faces are per pen dic u lar to an ex ter nal mag netic
field.

hard-wired Elec tri cal de vices con nected through phys i cal wir ing.
harden The pro cess of con struct ing mil i tary tele com mu ni ca tions fa cil i ties so as to

pro tect them from dam age by en emy ac tion, es pe cially elec tro mag netic pulse
(EMP) ra di a tion.

hard ware Phys i cal equip ment, such as me chan i cal, mag netic, elec tri cal, or elec tronic
de vices or com po nents.

har monic A pe ri odic wave hav ing a fre quency that is an in te gral mul ti ple of the fun da -
men tal fre quency. For ex am ple, a wave with twice the fre quency of the fun da men tal 
is called the sec ond har monic.

har monic an a lyzer A test set ca pa ble of iden ti fy ing the fre quen cies of the in di vid ual
sig nals that make up a com plex wave.

har monic dis tor tion The pro duc tion of har mon ics at the out put of a cir cuit when a pe -
ri odic wave is ap plied to its in put. The level of the dis tor tion is usu ally ex pressed as a 
per cent age of the level of the in put.

haz ard A con di tion that could lead to dan ger for op er at ing per son nel.
head room The dif fer ence, in deci bels, be tween the typ i cal op er at ing sig nal level and a

peak over load level.
heat loss The loss of use ful elec tri cal en ergy re sult ing from con ver sion into un wanted

heat.
heat sink A de vice that con ducts heat away from a heat-producing com po nent so that it 

stays within a safe work ing tem per a ture range.
heater In an elec tron tube, the fil a ment that heats the cath ode to en able it to emit elec -

trons.
hecto A pre fix mean ing 100.
henry The stan dard unit of elec tri cal in duc tance, equal to the self-inductance of a cir -

cuit or the mu tual in duc tance of two cir cuits when there is an in duced elec tro mo tive
force of one volt and a cur rent change of one am pere per sec ond. The sym bol for in -
duc tance is H, named for the Amer i can phys i cist Jo seph Henry (1797-1878).

hertz (Hz) The unit of fre quency that is equal to one cy cle per sec ond. Hertz is the re -
cip ro cal of the pe riod, the in ter val af ter which the same por tion of a pe ri odic wave -
form re curs. Hertz was named for the Ger man phys i cist Hein rich R. Hertz
(1857-1894).



het ero dyne  The mix ing of two sig nals in a non lin ear de vice in or der to pro duce two ad -
di tional sig nals at fre quen cies that are the sum and dif fer ence of the orig i nal fre -
quen cies.

het ero dyne fre quency The sum of, or the dif fer ence be tween, two fre quen cies, pro -
duced by com bin ing the two sig nals to gether in a mod u la tor or sim i lar de vice.

het ero dyne wavemeter A test set that uses the het ero dyne prin ci ple to mea sure the fre -
quen cies of in com ing sig nals.

high-frequency loss Loss of sig nal am pli tude at higher fre quen cies through a given
cir cuit or me dium. For ex am ple, high fre quency loss could be caused by pass ing a
sig nal through a co ax ial ca ble.

high Q An in duc tance or ca pac i tance whose ra tio of reactance to re sis tance is high.
high ten sion A high volt age cir cuit.
high-pass fil ter A net work that passes sig nals of higher than a spec i fied fre quency but

at tenu ates sig nals of all lower fre quen cies.
homochronous Sig nals whose cor re spond ing sig nif i cant in stants have a con stant but

un con trolled phase re la tion ship with each other.
horn gap A light ning ar rester uti liz ing a gap be tween two horns. When light ning

causes a dis charge be tween the horns, the heat pro duced length ens the arc and
breaks it.

horse power The ba sic unit of me chan i cal power. One horse power (hp) equals 550
foot-pounds per sec ond or 746 watts.

hot A charged elec tri cal cir cuit or de vice.
hot dip gal va nized The pro cess of gal va niz ing steel by dip ping it into a bath of mol ten

zinc.
hot standby  Sys tem equip ment that is fully pow ered but not in ser vice. A hot standby

can rap idly re place a pri mary sys tem in the event of a fail ure.
hum Un de sir able cou pling of the 60 Hz power sine wave into other elec tri cal sig nals

and/or cir cuits.
HVAC An ab bre vi a tion for heat ing, ven ti la tion, and air con di tion ing sys tem.
hy brid sys tem A com mu ni ca tion sys tem that ac com mo dates both dig i tal and an a log

sig nals.
hy drom e ter A test ing de vice used to mea sure spe cific grav ity, par tic u larly the spe cific 

grav ity of the di lute sulphuric acid in a lead-acid stor age bat tery, to learn the state of
charge of the bat tery.

hy grom e ter An in stru ment that mea sures the rel a tive hu mid ity of the at mo sphere.
hy gro scopic The abil ity of a sub stance to ab sorb mois ture from the air.
hys ter esis The prop erty of an el e ment ev i denced by the de pend ence of the value of the

out put, for a given ex cur sion of the in put, upon the his tory of prior ex cur sions and
di rec tion of the in put. Or i ginally, hys ter esis was the name for mag netic phe nom ena
only—the lag ging of flux den sity be hind the change in value of the mag ne tiz ing
flux—but now, the term is also used to de scribe other in elas tic be hav ior.

hys ter esis loop The plot of mag ne tiz ing cur rent against mag netic flux den sity (or of
other sim i larly re lated pairs of pa ram e ters), which ap pears as a loop. The area within 
the loop is pro por tional to the power loss re sult ing from hys ter esis.

hys ter esis loss The loss in a mag netic core re sult ing from hys ter esis.



I
I2R loss The power lost as a re sult of the heat ing ef fect of cur rent pass ing through re sis -

tance.
idling cur rent The cur rent drawn by a cir cuit, such as an am pli fier, when no sig nal is

pres ent at its in put.
im age fre quency A fre quency on which a car rier sig nal, when heterodyned with the

lo cal os cil la tor in a super het ero dyne re ceiver, will cause a sum or dif fer ence fre -
quency that is the same as the in ter me di ate fre quency of the re ceiver. Thus, a sig nal
on an im age fre quency will be de mod u lated along with the de sired sig nal and will
in ter fere with it.

im pact ion iza tion The ion iza tion of an atom or mol e cule as a re sult of a high en ergy
col li sion.

im ped ance The to tal pas sive op po si tion of fered to the flow of an al ter nat ing cur rent.
Im ped ance con sists of a com bi na tion of re sis tance, in duc tive reactance, and ca pac i -
tive reactance. It is the vec tor sum of re sis tance and reactance (R + jX) or the vec tor
of mag ni tude Z at an an gle θ.

im ped ance char ac ter is tic A graph of the im ped ance of a cir cuit show ing how it var ies
with fre quency.

im ped ance ir reg u lar ity A dis con ti nu ity in an im ped ance char ac ter is tic caused, for
ex am ple, by the use of dif fer ent co ax ial ca ble types.

im ped ance match ing The ad just ment of the im ped ances of ad join ing cir cuit com po -
nents to a com mon value so as to min i mize re flected en ergy from the junc tion and to
max i mize en ergy trans fer across it. In cor rect ad just ment re sults in an im ped ance
mis match.

im ped ance match ing trans former A trans former used be tween two cir cuits of dif fer -
ent im ped ances with a turns ra tio that pro vides for max i mum power trans fer and
min i mum loss by re flec tion.

im pulse A short high en ergy surge of elec tri cal cur rent in a cir cuit or on a line.
im pulse cur rent A cur rent that rises rap idly to a peak then de cays to zero with out os -

cil lat ing.
im pulse ex ci ta tion  The pro duc tion of an os cil la tory cur rent in a cir cuit by im press ing a 

volt age for a rel a tively short pe riod com pared with the du ra tion of the cur rent pro -
duced.

im pulse noise A noise sig nal con sist ing of ran dom oc cur rences of en ergy spikes, hav -
ing ran dom am pli tude and band width.

im pulse re sponse The am pli tude-versus-time out put of a trans mis sion fa cil ity or de -
vice in re sponse to an im pulse.

im pulse volt age A uni di rec tional volt age that rises rap idly to a peak and then falls to
zero, with out any ap pre cia ble os cil la tion.

in-phase The prop erty of al ter nat ing cur rent sig nals of the same fre quency that achieve 
their peak pos i tive, peak neg a tive, and zero am pli tude val ues si mul ta neously.

in ci dence an gle The an gle be tween the per pen dic u lar to a sur face and the di rec tion of
ar rival of a sig nal.

in cre ment A small change in the value of a quan tity.
in duce To pro duce an elec tri cal or mag netic ef fect in one con duc tor by chang ing the

con di tion or po si tion of an other con duc tor.
in duced cur rent The cur rent that flows in a con duc tor be cause a volt age has been in -

duced across two points in, or con nected to, the con duc tor.



in duced volt age A volt age de vel oped in a con duc tor when the con duc tor passes
through mag netic lines of force.

in duc tance The prop erty of an in duc tor that op poses any change in a cur rent that flows
through it. The stan dard unit of in duc tance is the Henry.

in duc tion The elec tri cal and mag netic in ter ac tion pro cess by which a chang ing cur rent
in one cir cuit pro duces a volt age change not only in its own cir cuit (self in duc tance)
but also in other cir cuits to which it is linked mag net i cally.

in duc tive A cir cuit el e ment ex hib it ing in duc tive reactance.
in duc tive kick A volt age surge pro duced when a cur rent flow ing through an in duc -

tance is in ter rupted.
in duc tive load A load that pos sesses a net in duc tive reactance.
in duc tive reactance The reactance of a cir cuit re sult ing from the pres ence of in duc -

tance and the phe nom e non of in duc tion.
in duc tor A coil of wire, usu ally wound on a core of high per me abil ity, that pro vides

high in duc tance with out nec es sar ily ex hib it ing high re sis tance.
in ert An in ac tive unit, or a unit that has no power re quire ments.
in fi nite line  A trans mis sion line that ap pears to be of in fi nite length. There are no re -

flec tions back from the far end be cause it is ter mi nated in its char ac ter is tic im ped -
ance.

in fra low fre quency (ILF) The fre quency band from 300 Hz to 3000 Hz.
in hibit A con trol sig nal that pre vents a de vice or cir cuit from op er at ing.
in jec tion The ap pli ca tion of a sig nal to an elec tronic de vice.
in put The wave form fed into a cir cuit, or the ter mi nals that re ceive the in put wave form.
in ser tion gain The gain re sult ing from the in ser tion of a trans ducer in a trans mis sion

sys tem, ex pressed as the ra tio of the power de liv ered to that part of the sys tem fol -
low ing the trans ducer to the power de liv ered to that same part be fore in ser tion. If
more than one com po nent is in volved in the in put or out put, the par tic u lar com po -
nent used must be spec i fied. This ra tio is usu ally ex pressed in deci bels. If the re sult -
ing num ber is neg a tive, an in ser tion loss is in di cated.

in ser tion loss The sig nal loss within a cir cuit, usu ally ex pressed in deci bels as the ra tio
of in put power to out put power.

in ser tion loss-vs.-fre quency char ac ter is tic The am pli tude trans fer char ac ter is tic of a
sys tem or com po nent as a func tion of fre quency. The am pli tude re sponse may be
stated as ac tual gain, loss, am pli fi ca tion, or at ten u a tion, or as a ra tio of any one of
these quan ti ties at a par tic u lar fre quency, with re spect to that at a spec i fied ref er ence 
fre quency.

in spec tion lot A col lec tion of units of prod uct from which a sam ple is drawn and in -
spected to de ter mine con for mance with ac cept abil ity cri te ria.

in stan ta neous value The value of a vary ing wave form at a given in stant of time. The
value can be in volts, am peres, or phase an gle.

In sti tute of Elec tri cal and Elec tronics En gi neers (IEEE) The or ga ni za tion of elec -
tri cal and elec tron ics sci en tists and en gi neers formed in 1963 by the merger of the
In sti tute of Ra dio En gi neers (IRE) and the Amer i can In sti tute of Elec tri cal En gi -
neers (AIEE).

in stru ment mul ti plier A mea sur ing de vice that en ables a high volt age to be mea sured
us ing a me ter with only a low volt age range.

in stru ment rat ing The range within which an in stru ment has been de signed to op er ate
with out dam age.

in su late The pro cess of sep a rat ing one con duct ing body from an other con duc tor.



in su la tion The ma te rial that sur rounds and in su lates an elec tri cal wire from other wires 
or cir cuits. In su la tion may also re fer to any ma te rial that does not ion ize eas ily and
thus pres ents a large im ped ance to the flow of elec tri cal cur rent.

in su la tor A ma te rial or de vice used to sep a rate one con duct ing body from an other.
in tel li gence sig nal A sig nal con tain ing in for ma tion.
in ten sity The strength of a given sig nal un der spec i fied con di tions.
in ter con nect ca ble A short dis tance ca ble in tended for use be tween equip ment (gen er -

ally less than 3 m in length)
in ter face A de vice or cir cuit used to in ter con nect two pieces of elec tronic equip ment.
in ter face de vice A unit that joins two in ter con nect ing sys tems.
in ter fer ence emis sion An emis sion that re sults in an elec tri cal sig nal be ing prop a gated 

into and in ter fer ing with the proper op er a tion of elec tri cal or elec tronic equip ment.
in ter lock A pro tec tion de vice or sys tem de signed to re move all dan ger ous volt ages

from a ma chine or piece of equip ment when ac cess doors or pan els are opened or re -
moved.

in ter me di ate fre quency A fre quency that re sults from com bin ing a sig nal of in ter est
with a sig nal gen er ated within a ra dio re ceiver. In super het ero dyne re ceiv ers, all in -
com ing sig nals are con verted to a sin gle in ter me di ate fre quency for which the am -
pli fi ers and fil ters of the re ceiver have been op ti mized.

in ter mit tent A non con tin u ous re cur ring event, of ten used to de note a prob lem that is
dif fi cult to find be cause of its un pre dict able na ture.

intermodulation The pro duc tion, in a non lin ear trans ducer el e ment, of fre quen cies
cor re spond ing to the sums and dif fer ences of the fun da men tals and har mon ics of
two or more fre quen cies that are trans mit ted through the trans ducer.

intermodulation dis tor tion (IMD) The dis tor tion that re sults from the mix ing of two
in put sig nals in a non lin ear sys tem. The re sult ing out put con tains new fre quen cies
that rep re sent the sum and dif fer ence of the in put sig nals and the sums and dif fer -
ences of their har mon ics. IMD is also called intermodulation noise.

intermodulation noise In a trans mis sion path or de vice, the noise sig nal that is con tin -
gent upon mod u la tion and de mod u la tion, re sult ing from non lin ear char ac ter is tics in 
the path or de vice.

in ter nal re sis tance The ac tual re sis tance of a source of elec tric power. The to tal elec -
tro mo tive force pro duced by a power source is not avail able for ex ter nal use; some
of the en ergy is used in driv ing cur rent through the source it self.

In ter na tional Stan dards Or ga ni za tion (ISO) An in ter na tional body con cerned with
world wide stan dard iza tion for a broad range of in dus trial prod ucts, in clud ing tele -
com mu ni ca tions equip ment. Mem bers are rep re sented by na tional stan dards or ga -
ni za tions, such as ANSI (Amer i can Na tional Stan dards In sti tute) in the United
States. ISO was es tab lished in 1947 as a spe cial ized agency of the United Na tions.

In ter na tional Tele com mu ni ca tions Un ion (ITU) A spe cial ized agency of the United
Na tions es tab lished to main tain and ex tend in ter na tional co op er a tion for the main -
te nance, de vel op ment, and ef fi cient use of tele com mu ni ca tions. The un ion does this 
through stan dards and rec om mended reg u la tions, and through tech ni cal and tele -
com mu ni ca tions stud ies.

In ter na tional Tele com mu ni ca tions Sat el lite Con sor tium (Intelsat) A non profit co -
op er a tive of mem ber na tions that owns and op er ates a sat el lite sys tem for in ter na -
tional and, in many in stances, do mes tic com mu ni ca tions.



interoperability The con di tion achieved among com mu ni ca tions and elec tron ics sys -
tems or equip ment when in for ma tion or ser vices can be ex changed di rectly be tween 
them or their us ers, or both.

in ter po late The pro cess of es ti mat ing un known val ues based on a knowl edge of com -
pa ra ble data that falls on both sides of the point in ques tion.

in ter rupt ing ca pac ity The rat ing of a cir cuit breaker or fuse that spec i fies the max i -
mum cur rent the de vice is de signed to in ter rupt at its rated volt age.

in ter val The points or num bers ly ing be tween two spec i fied end points.
in verse volt age The ef fec tive value of volt age across a rec ti fy ing de vice, which con -

ducts a cur rent in one di rec tion dur ing one half cy cle of the al ter nat ing in put, dur ing
the half cy cle when cur rent is not flow ing.

in ver sion The change in the po lar ity of a pulse, such as from pos i tive to neg a tive.
in verter A cir cuit or de vice that con verts a di rect cur rent into an al ter nat ing cur rent.
ion iz ing ra di a tion The form of elec tro mag netic ra di a tion that can turn an atom into an

ion by knock ing one or more of its elec trons loose. Ex am ples of ion iz ing ra di a tion
in clude X rays, gamma rays, and cos mic rays

IR drop A drop in volt age be cause of the flow of cur rent (I) through a re sis tance (R),
also called re sis tance drop.

IR loss The con ver sion of elec tri cal power to heat caused by the flow of elec tri cal cur -
rent through a re sis tance.

isochronous A sig nal in which the time in ter val sep a rat ing any two sig nif i cant in stants
is the o ret i cally equal to a spec i fied unit in ter val or to an in te gral mul ti ple of the unit
in ter val.

iso lated ground A ground cir cuit that is iso lated from all equip ment frame work and
any other grounds, ex cept for a sin gle-point ex ter nal con nec tion.

iso lated ground plane A set of con nected frames that are grounded through a sin gle
con nec tion to a ground ref er ence point. That point and all parts of the frames are in -
su lated from any other ground sys tem in a build ing.

iso lated pulse A pulse un in flu enced by other pulses in the same sig nal.
isophasing am pli fier A tim ing de vice that cor rects for small tim ing er rors.
iso tro pic A quan tity ex hib it ing the same prop er ties in all planes and di rec tions.

J
jack A re cep ta cle or con nec tor that makes elec tri cal con tact with the mat ing con tacts of 

a plug. In com bi na tion, the plug and jack pro vide a ready means for mak ing con nec -
tions in elec tri cal cir cuits.

jacket An in su lat ing layer of ma te rial sur round ing a wire in a ca ble.
jit ter Small, rapid vari a tions in a wave form re sult ing from fluc tu a tions in a sup ply

volt age or other causes.
joule The stan dard unit of work that is equal to the work done by one new ton of force

when the point at which the force is ap plied is dis placed a dis tance of one me ter in
the di rec tion of the force. The joule is named for the Eng lish phys i cist James
Prescott Joule (1818-1889).

Julian date A chro no log i cal date in which days of the year are num bered in se quence.
For ex am ple, the first day is 001, the sec ond is 002, and the last is 365 (or 366 in a
leap year).



K
Kel vin (K) The stan dard unit of ther mo dy namic tem per a ture. Zero de grees Kel vin rep -

re sents ab so lute zero. Wa ter freezes at 273 K and wa ter boils at 373 K un der stan -
dard pres sure con di tions.

kilo A pre fix mean ing one thou sand.
ki lo hertz (kHz) A unit of mea sure of fre quency equal to 1,000 Hz.
kilovar A unit equal to one thou sand volt-amperes.
kilo volt (kV) A unit of mea sure of elec tri cal volt age equal to 1,000 V.
ki lo watt A unit equal to one thou sand watts.
Kirchoff's Law At any point in a cir cuit, there is as much cur rent flow ing into the point

as there is flow ing away from it.
kly stron (1—gen eral) A fam ily of elec tron tubes that func tion as mi cro wave am pli fi -

ers and os cil la tors. Sim plest in form are two-cavity kly strons in which an elec tron
beam passes through a cav ity that is ex cited by a mi cro wave in put, pro duc ing a ve -
loc ity-modulated beam which passes through a sec ond cav ity a pre cise dis tance
away that is cou pled to a tuned cir cuit, thereby pro duc ing an am pli fied out put of the
orig i nal in put sig nal fre quency. If part of the out put is fed back to the in put, an os cil -
la tor can be the re sult. (2—multi-cavity) An am pli fier de vice for UHF and mi cro -
wave sig nals based on ve loc ity mod u la tion of an elec tron beam. The beam is di -
rected through an in put cav ity, where the in put RF sig nal po lar ity initializes a
bunch ing ef fect on elec trons in the beam. The bunch ing ef fect ex cites sub se quent
cav i ties, which in crease the bunch ing through an en ergy fly wheel con cept. Finally,
the beam passes to an out put cav ity that cou ples the am pli fied sig nal to the load (an -
tenna sys tem). The beam falls onto a col lec tor el e ment that forms the re turn path for
the cur rent and dis si pates the heat re sult ing from elec tron beam bom bard ment.
(3—re flex) A kly stron with only one cav ity. The ac tion is the same as in a
two-cavity kly stron but the beam is re flected back into the cav ity in which it was
first ex cited, af ter be ing sent out to a re flec tor. The one cav ity, there fore, acts both as 
the orig i nal ex citer (or buncher) and as the col lec tor from which the out put is taken.

knee In a re sponse curve, the re gion of max i mum cur va ture.
ku band Ra dio fre quen cies in the range of 15.35 GHz to 17.25 GHz, typ i cally used for

sat el lite tele com mu ni ca tions.

L
lad der net work A type of fil ter with com po nents al ter nately across the line and in the

line.
lag The dif fer ence in phase be tween a cur rent and the volt age that pro duced it, ex -

pressed in elec tri cal de grees.
lag ging cur rent A cur rent that lags be hind the al ter nat ing elec tro mo tive force that pro -

duced it. A cir cuit that pro duces a lag ging cur rent is one con tain ing in duc tance
alone, or whose ef fec tive im ped ance is in duc tive.

lag ging load A load whose com bined in duc tive reactance ex ceeds its ca pac i tive
reactance. When an al ter nat ing volt age is ap plied, the cur rent lags be hind the volt -
age.

lam i nate A ma te rial con sist ing of lay ers of the same or dif fer ent ma te ri als bonded to -
gether and built up to the re quired thick ness.

lat i tude An an gu lar mea sure ment of a point on the earth above or be low the equa tor.
The equa tor rep re sents 0°, the north pole +90°, and the south pole –90°.



lay out A pro posed or ac tual ar range ment or al lo ca tion of equip ment.
LC cir cuit  An elec tri cal cir cuit with both in duc tance (L) and ca pac i tance (C) that is

res o nant at a par tic u lar fre quency.
LC ra tio The ra tio of in duc tance to ca pac i tance in a given cir cuit.
lead  An elec tri cal wire, usu ally in su lated.
lead ing edge The ini tial por tion of a pulse or wave in which volt age or cur rent rise rap -

idly from zero to a fi nal value.
lead ing load A re ac tive load in which the reactance of ca pac i tance is greater than that

of in duc tance. Cur rent through such a load leads  the ap plied volt age caus ing the cur -
rent.

leak age The loss of en ergy re sult ing from the flow of elec tric ity past an in su lat ing ma -
te rial, the es cape of elec tro mag netic ra di a tion be yond its shield ing, or the ex ten sion
of mag netic lines of force be yond their in tended work ing area.

leak age re sis tance  The re sis tance of a path through which leak age cur rent flows.
level The strength or in ten sity of a given sig nal.
level align ment The ad just ment of trans mis sion lev els of sin gle links and links in tan -

dem to pre vent over load ing of trans mis sion sub sys tems.
life cy cle The pre dicted use ful life of a class of equip ment, op er at ing un der nor mal

(spec i fied) work ing con di tions.
life safety sys tem A sys tem de signed to pro tect life and prop erty, such as emer gency

light ing, fire alarms, smoke ex haust and ven ti lat ing fans, and site se cu rity.
life test A test in which ran dom sam ples of a prod uct are checked to see how long they

can con tinue to per form their func tions sat is fac to rily. A form of stress test ing is
used, in clud ing tem per a ture, cur rent, volt age, and/or vi bra tion ef fects, cy cled at
many times the rate that would ap ply in nor mal us age.

lim iter An elec tronic de vice in which some char ac ter is tic of the out put is au to mat i cally 
pre vented from ex ceed ing a pre de ter mined value.

lim iter cir cuit A cir cuit of non lin ear el e ments that re stricts the elec tri cal ex cur sion of a 
vari able in ac cor dance with some spec i fied cri te ria.

lim it ing A pro cess by which some char ac ter is tic at the out put of a de vice is pre vented
from ex ceed ing a pre de ter mined value.

line loss The to tal end-to-end loss in deci bels in a trans mis sion line.
line-up The pro cess of ad just ing trans mis sion pa ram e ters to bring a cir cuit to its spec i -

fied val ues.
lin ear A cir cuit, de vice, or chan nel whose out put is di rectly pro por tional to its in put.
lin ear dis tor tion A dis tor tion mech a nism that is in de pend ent of sig nal am pli tude.
lin ear ity A con stant re la tion ship, over a des ig nated range, be tween the in put and out -

put char ac ter is tics of a cir cuit or de vice.
lines of force A group of imag i nary lines in di cat ing the di rec tion of the elec tric or mag -

netic field at all points along it.
lissa jous pat tern The loop ing pat terns gen er ated by a CRT spot when the hor i zon tal

(X) and ver ti cal (Y) de flec tion sig nals are si nu soids. The lissa jous pat tern is use ful
for eval u at ing the de lay or phase of two si nu soids of the same fre quency.

live A de vice or sys tem con nected to a source of elec tric po ten tial.
load The work re quired of an elec tri cal or me chan i cal sys tem.
load fac tor The ra tio of the av er age load over a des ig nated pe riod of time to the peak

load oc cur ring dur ing the same pe riod.



load line A straight line drawn across a group ing of plate cur rent/plate volt age char ac -
ter is tic curves show ing the re la tion ship be tween grid volt age and plate cur rent for a
par tic u lar plate load re sis tance of an elec tron tube.

log a rithm The power to which a base must be raised to pro duce a given num ber. Com -
mon log a rithms are to base 10.

log a rith mic scale A me ter scale with dis place ment pro por tional to the log a rithm of the 
quan tity rep re sented.

long per sis tence The qual ity of a cath ode ray tube that has phos pho res cent com pounds 
on its screen (in ad di tion to flu o res cent com pounds) so that the im age con tin ues to
glow af ter the orig i nal elec tron beam has ceased to cre ate it by pro duc ing the usual
flu o res cence ef fect. Long per sis tence is of ten used in ra dar screens or where pho to -
graphic ev i dence is needed of a dis play. Most such ap pli ca tions, how ever, have
been su per seded through the use of dig i tal stor age tech niques.

lon gi tude The an gu lar mea sure ment of a point on the sur face of the earth in re la tion to
the me rid ian of Green wich (Lon don). The earth is di vided into 360° of lon gi tude,
be gin ning at the Green wich mean. As one trav els west around the globe, the lon gi -
tude in creases.

lon gi tu di nal cur rent A cur rent that trav els in the same di rec tion on both wires of a
pair. The re turn cur rent ei ther flows in an other pair or via a ground re turn path.

loss The power dis si pated in a cir cuit, usu ally ex pressed in deci bels, that per forms no
use ful work.

loss de vi a tion The change of ac tual loss in a cir cuit or sys tem from a de signed value.
loss vari a tion The change in ac tual mea sured loss over time.
lossy The con di tion when the line loss per unit length is sig nif i cantly greater than some

de fined nor mal pa ram e ter.
lossy ca ble A co ax ial ca ble con structed to have high trans mis sion loss so it can be used

as an ar ti fi cial load or as an at tenu ator.
lot size A spe cific quan tity of sim i lar ma te rial or a col lec tion of sim i lar units from a

com mon source; in in spec tion work, the quan tity of fered for in spec tion and ac cep -
tance at any one time. The lot size may be a col lec tion of raw ma te rial, parts, sub as -
sem blies in spected dur ing pro duc tion, or a con sign ment of fin ished prod ucts to be
sent out for ser vice.

low ten sion A low volt age cir cuit.
low-pass fil ter A fil ter net work that passes all fre quen cies be low a spec i fied fre quency

with lit tle or no loss, but that sig nif i cantly at tenu ates higher fre quen cies.
lug A tag or pro ject ing ter mi nal onto which a wire may be con nected by wrap ping, sol -

der ing, or crimp ing.
lumped con stant A re sis tance, in duc tance, or ca pac i tance con nected at a point, and

not dis trib uted uni formly through out the length of a route or cir cuit.

M
mA An ab bre vi a tion for mil li am peres (0.001 A).
mag net A de vice that pro duces a mag netic field and can at tract iron, and at tract or re pel 

other mag nets.
mag netic field An en ergy field that ex ists around mag netic ma te ri als and cur -

rent-carrying con duc tors. Mag netic fields com bine with elec tric fields in light and
ra dio waves.



mag netic flux The field pro duced in the area sur round ing a mag net or elec tric cur rent.
The stan dard unit of flux is the Weber.

mag netic flux den sity A vec tor quan tity mea sured by a stan dard unit called the Tesla.
The mag netic flux den sity is the num ber of mag netic lines of force per unit area, at
right an gles to the lines.

mag netic leak age The mag netic flux that does not fol low a use ful path.
mag netic pole A point that ap pears from the out side to be the cen ter of mag netic at trac -

tion or re pul sion at or near one end of a mag net.
mag netic storm A vi o lent lo cal vari a tion in the earth's mag netic field, usu ally the re -

sult of sun spot ac tiv ity.
mag ne tism A prop erty of iron and some other ma te ri als by which ex ter nal mag netic

fields are main tained, other mag nets be ing thereby at tracted or re pelled.
mag ne ti za tion The ex po sure of a mag netic ma te rial to a mag ne tiz ing cur rent, field, or

force.
mag ne tiz ing force The force pro duc ing mag ne ti za tion.
magnetomotive force The force that tends to pro duce lines of force in a mag netic cir -

cuit. The magnetomotive force bears the same re la tion ship to a mag netic cir cuit that
volt age does to an elec tri cal cir cuit.

mag ne tron A high-power, ul tra high fre quency elec tron tube os cil la tor that em ploys
the in ter ac tion of a strong elec tric field be tween an an ode and cath ode with the field
of a strong per ma nent mag net to cause os cil la tory elec tron flow through mul ti ple in -
ter nal cav ity res o na tors. The mag ne tron may op er ate in a con tin u ous or pulsed
mode.

main tain abil ity The prob a bil ity that a fail ure will be re paired within a spec i fied time
af ter the fail ure oc curs.

main te nance Any ac tiv ity in tended to keep a func tional unit in sat is fac tory work ing
con di tion. The term in cludes the tests, mea sure ments, re place ments, ad just ments,
and re pairs nec es sary to keep a de vice or sys tem op er at ing prop erly.

mal func tion An equip ment fail ure or a fault.
ma nom e ter A test de vice for mea sur ing gas pres sure.
mar gin The dif fer ence be tween the value of an op er at ing pa ram e ter and the value that

would re sult in un sat is fac tory op er a tion. Typ i cal mar gin pa ram e ters in clude sig nal
level, sig nal-to-noise ra tio, dis tor tion, crosstalk cou pling, and/or un de sired emis -
sion level.

Markov model A sta tis ti cal model of the be hav ior of a com plex sys tem over time in
which the prob a bil i ties of the oc cur rence of var i ous fu ture states de pend only on the
pres ent state of the sys tem, and not on the path by which the pres ent state was
achieved. This term was named for the Rus sian math e ma ti cian Andrei Andreevich
Markov (1856-1922).

mas ter clock An ac cu rate tim ing de vice that gen er ates a syn chro nous sig nal to con trol
other clocks or equip ment.

mas ter os cil la tor A sta ble os cil la tor that pro vides a stan dard fre quency sig nal for other 
hard ware and/or sys tems.

matched ter mi na tion A ter mi na tion that ab sorbs all the in ci dent power and so pro -
duces no re flected waves or mis match loss.

match ing The con nec tion of chan nels, cir cuits, or de vices in a man ner that re sults in
min i mal re flected en ergy.

ma trix A log i cal net work con fig ured in a rect an gu lar ar ray of in ter sec tions of in -
put/out put sig nals.



Maxwell's equa tions Four dif fer en tial equa tions that re late elec tric and mag netic
fields to elec tro mag netic waves. The equa tions are a ba sis of elec tri cal and elec -
tronic en gi neer ing.

mean An arith me tic av er age in which val ues are added and di vided by the num ber of
such val ues.

mean time be tween fail ures (MTBF) For a par tic u lar in ter val, the to tal func tion ing
life of a pop u la tion of an item di vided by the to tal num ber of fail ures within the pop -
u la tion dur ing the mea sure ment in ter val.

mean time to fail ure (MTTF) The mea sured op er at ing time of a sin gle piece of equip -
ment di vided by the to tal num ber of fail ures dur ing the mea sured pe riod of time.
This mea sure ment is nor mally made dur ing that pe riod be tween early life and
wear-out fail ures.

mean time to re pair (MTTR) The to tal cor rec tive main te nance time on a com po nent
or sys tem di vided by the to tal num ber of cor rec tive main te nance ac tions dur ing a
given pe riod of time.

mea sure ment A pro ce dure for de ter min ing the amount of a quan tity.
me dian A value in a se ries that has as many read ings or val ues above it as be low.
me dium An elec tronic path way or mech a nism for pass ing in for ma tion from one point

to an other.
mega A pre fix mean ing one mil lion.
mega hertz (MHz)  A quan tity equal to one mil lion Hertz (cy cles per sec ond).
meg ohm A quan tity equal to one mil lion ohms.
met ric sys tem A dec i mal sys tem of mea sure ment based on the me ter, the ki lo gram,

and the sec ond.
mi cro A pre fix mean ing one mil lionth.
mi cron A unit of length equal to one mil lionth of a me ter (1/25,000 of an inch).
microphonic(s) Un in tended noise in tro duced into an elec tronic sys tem by me chan i cal

vi bra tion of elec tri cal com po nents.
mi cro sec ond One mil lionth of a sec ond (0.000001 s).
microvolt A quan tity equal to one-millionth of a volt.
milli A pre fix mean ing one thou sandth.
milliammeter A test in stru ment for mea sur ing elec tri cal cur rent, of ten part of a

multimeter.
millihenry A quan tity equal to one-thousandth of a henry.
milliwatt A quan tity equal to one thou sandth of a watt.
min i mum dis cern ible sig nal The small est in put that will pro duce a dis cern ible change 

in the out put of a cir cuit or de vice.
mixer A cir cuit used to com bine two or more sig nals to pro duce a third sig nal that is a

func tion of the in put wave forms.
mix ing ra tio The ra tio of the mass of wa ter va por to the mass of dry air in a given vol -

ume of air. The mix ing ra tio af fects ra dio prop a ga tion.
mode An elec tro mag netic field dis tri bu tion that sat is fies the o ret i cal re quire ments for

prop a ga tion in a wave guide or os cil la tion in a cav ity.
mod i fied re frac tive in dex The sum of the re frac tive in dex of the air at a given height

above sea level, and the ra tio of this height to the ra dius of the earth.
mod u lar An equip ment de sign in which ma jor el e ments are readily sep a ra ble, and

which the user may re place, re duc ing the mean-time-to-repair.



mod u la tion  The pro cess whereby the am pli tude, fre quency, or phase of a sin -
gle-frequency wave (the car rier) is var ied in step with the in stan ta neous value of, or
sam ples of, a com plex wave (the mod u lat ing wave).

mod u la tor A de vice that en ables the in tel li gence in an in for ma tion-carrying mod u lat -
ing wave to be con veyed by a sig nal at a higher fre quency. A mod u la tor mod i fies a
car rier wave by am pli tude, phase, and/or fre quency as a func tion of a con trol sig nal
that car ries in tel li gence. Sig nals are mod u lated in this way to per mit more ef fi cient
and/or re li able trans mis sion over any of sev eral me dia.

mod ule An as sem bly re place able as an en tity, of ten as an in ter change able plug-in item. 
A mod ule is not nor mally ca pa ble of be ing dis as sem bled.

mono stable A de vice that is sta ble in one state only. An in put pulse causes the de vice to 
change state, but it re verts im me di ately to its sta ble state.

mo tor A ma chine that con verts elec tri cal en ergy into me chan i cal en ergy.
mo tor ef fect The re pul sion force ex erted be tween ad ja cent con duc tors car ry ing cur -

rents in op po site di rec tions.
mov ing coil Any de vice that uti lizes a coil of wire in a mag netic field in such a way that

the coil is made to move by vary ing the ap plied cur rent, or it self pro duces a vary ing
volt age be cause of its move ment.

ms An ab bre vi a tion for mil li sec ond (0.001 s).
multimeter  A test in stru ment fit ted with sev eral ranges for mea sur ing volt age, re sis -

tance, and cur rent, and equipped with an an a log me ter or dig i tal dis play read out.
The multimeter is also known as a volt-ohm-milliammeter, or VOM.

mul ti plex (MUX) The use of a com mon chan nel to con vey two or more chan nels. This
is done ei ther by split ting of the com mon chan nel fre quency band into nar rower
bands, each of which is used to con sti tute a dis tinct chan nel (fre quency di vi sion mul -
ti plex), or by al lot ting this com mon chan nel to mul ti ple us ers in turn to con sti tute
dif fer ent in ter mit tent chan nels (time di vi sion mul ti plex).

multi plexer A de vice or cir cuit that com bines sev eral sig nals onto a sin gle sig nal.
multiplexing A tech nique that uses a sin gle trans mis sion path to carry mul ti ple chan -

nels. In time di vi sion multiplexing (TDM), path time is shared. For fre quency di vi -
sion multiplexing (FDM) or wave length di vi sion multiplexing (WDM), sig nals are
di vided into in di vid ual chan nels sent along the same path but at dif fer ent fre quen -
cies.

mul ti pli ca tion Sig nal mix ing that oc curs within a mul ti plier cir cuit.
mul ti plier A cir cuit in which one or more in put sig nals are mixed un der the di rec tion of 

one or more con trol sig nals. The re sult ing out put is a com pos ite of the in put sig nals,
the char ac ter is tics of which are de ter mined by the scal ing spec i fied for the cir cuit.

mu tual in duc tion The prop erty of the mag netic flux around a con duc tor that in duces a
volt age in a nearby con duc tor. The volt age gen er ated in the sec ond ary con duc tor in
turn in duces a volt age in the pri mary con duc tor. The in duc tance of two con duc tors
so cou pled is re ferred to as mu tual in duc tance.

mV An ab bre vi a tion for mil li volt (0.001 V).
mW An ab bre vi a tion for milliwatt (0.001 W).

N
nano A pre fix mean ing one bil lionth.
nanometer 1 x 10–9 me ter.
nano sec ond (ns) One bil lionth of a sec ond (1 x 10–9 s).
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narrowband A com mu ni ca tions chan nel of re stricted band width, of ten re sult ing in
deg ra da tion of the trans mit ted sig nal.

narrowband emis sion An emis sion hav ing a spec trum ex hib it ing one or more sharp
peaks that are nar row in width com pared to the nom i nal band width of the mea sur ing 
in stru ment, and are far enough apart in fre quency to be re solv able by the in stru ment.

Na tional Elec tri cal Code (NEC) A doc u ment pro vid ing rules for the in stal la tion of
elec tric wir ing and equip ment in pub lic and pri vate build ings, pub lished by the Na -
tional Fire Pro tec tion As so ci a tion. The NEC has been adopted as law by many states 
and mu nic i pal i ties in the U.S.

Na tional In sti tute of Stan dards and Tech nol ogy (NIST) A nonregulatory agency of
the De part ment of Com merce that serves as a na tional ref er ence and mea sure ment
lab o ra tory for the phys i cal and en gi neer ing sci ences. For merly called the Na tional
Bu reau of Stan dards, the agency was re named in 1988 and given the ad di tional re -
spon si bil ity of aid ing U.S. com pa nies in adopt ing new tech nol o gies to in crease their 
in ter na tional com pet i tive ness.

neg a tive In a con duc tor or semi con duc tor ma te rial, an ex cess of elec trons or a de fi -
ciency of pos i tive charge.

neg a tive feed back The re turn of a por tion of the out put sig nal from a cir cuit to the in -
put but 180° out of phase. This type of feed back de creases sig nal am pli tude but sta -
bi lizes the am pli fier and re duces dis tor tion and noise.

neg a tive im ped ance An im ped ance char ac ter ized by a de crease in volt age drop across
a de vice as the cur rent through the de vice is in creased, or a de crease in cur rent
through the de vice as the volt age across it is in creased.

neu tral A de vice or ob ject hav ing no elec tri cal charge.
neu tral con duc tor A con duc tor in a power dis tri bu tion sys tem con nected to a point in

the sys tem that is de signed to be at neu tral po ten tial. In a bal anced sys tem, the neu -
tral con duc tor car ries no cur rent.

neu tral ground An in ten tional ground ap plied to the neu tral con duc tor or neu tral point 
of a cir cuit, trans former, ma chine, ap pa ra tus, or sys tem.

new ton The stan dard unit of force. One new ton is the force that, when ap plied to a body 
hav ing a mass of 1 kg, gives it an ac cel er a tion of 1 m/s2.

ni tro gen A gas widely used to pres sur ize ra dio fre quency trans mis sion lines. If a small
punc ture oc curs in the ca ble sheath, the ni tro gen keeps mois ture out so that ser vice is 
not ad versely af fected.

node The points at which the cur rent is at min i mum in a trans mis sion sys tem in which
stand ing waves are pres ent.

noise Any ran dom dis tur bance or un wanted sig nal in a com mu ni ca tion sys tem that
tends to ob scure the clar ity or use ful ness of a sig nal in re la tion to its in tended use.

noise fac tor (NF) The ra tio of the noise power mea sured at the out put of a re ceiver to
the noise power that would be pres ent at the out put if the ther mal noise re sult ing
from the re sis tive com po nent of the source im ped ance were the only source of noise
in the sys tem.

noise fig ure A mea sure of the noise in dB gen er ated at the in put of an am pli fier, com -
pared with the noise gen er ated by an im ped ance-method re sis tor at a spec i fied tem -
per a ture.

noise fil ter A net work that at tenu ates noise fre quen cies.
noise gen er a tor A gen er a tor of wideband ran dom noise.



noise power ra tio (NPR) The ra tio, ex pressed in deci bels, of sig nal power to
intermodulation prod uct power plus re sid ual noise power, mea sured at the base band 
level.

noise sup pres sor A fil ter or dig i tal sig nal pro cess ing cir cuit in a re ceiver or trans mit ter
that au to mat i cally re duces or elim i nates noise.

noise tem per a ture  The tem per a ture, ex pressed in Kel vin, at which a re sis tor will de -
velop a par tic u lar noise volt age. The noise tem per a ture of a ra dio re ceiver is the
value by which the tem per a ture of the re sis tive com po nent of the source im ped ance
should be in creased—if it were the only source of noise in the sys tem—to cause the
noise power at the out put of the re ceiver to be the same as in the real sys tem.

nom i nal The most com mon value for a com po nent or pa ram e ter that falls be tween the
max i mum and min i mum lim its of a tol er ance range.

nom i nal value A spec i fied or in tended value in de pend ent of any un cer tainty in its re al -
iza tion.

nomogram A chart show ing three or more scales across which a straight edge may be
held in or der to read off a graph i cal so lu tion to a three-variable equa tion.

nonionizing ra di a tion Elec tro mag netic ra di a tion that does not turn an atom into an
ion. Ex am ples of nonionizing ra di a tion in clude vis i ble light and ra dio waves.

non con duc tor A ma te rial that does not con duct en ergy, such as elec tric ity, heat, or
sound.

non crit i cal tech ni cal load  That part of the tech ni cal power load for a fa cil ity not re -
quired for min i mum ac cept able op er a tion.

noninductive A de vice or cir cuit with out sig nif i cant in duc tance.
nonlinearity A dis tor tion in which the out put of a cir cuit or sys tem does not rise or fall

in di rect pro por tion to the in put.
non tech ni cal load The part of the to tal op er a tional load of a fa cil ity used for such pur -

poses as gen eral light ing, air con di tion ing, and ven ti lat ing equip ment dur ing nor mal 
op er a tion.

nor mal A line per pen dic u lar to an other line or to a sur face.
nor mal-mode noise Un wanted sig nals in the form of volt ages ap pear ing in line-to-line 

and line-to-neutral sig nals.
nor mal ized fre quency The ra tio be tween the ac tual fre quency and its nom i nal value.
nor mal ized fre quency de par ture The fre quency de par ture di vided by the nom i nal

fre quency value.
nor mal ized fre quency dif fer ence  The al ge braic dif fer ence be tween two nor mal ized

fre quen cies.
nor mal ized fre quency drift The fre quency drift di vided by the nom i nal fre quency

value.
nor mally closed Switch con tacts that are closed in their nonoperated state, or re lay

con tacts that are closed when the re lay is de-energized.
nor mally open Switch con tacts that are open in their nonoperated state, or re lay con -

tacts that are open when the re lay is de-energized.
north pole The pole of a mag net that seeks the north mag netic pole of the earth.
notch fil ter A cir cuit de signed to at ten u ate a spe cific fre quency band; also known as a

band stop fil ter.
notched noise A noise sig nal in which a nar row band of fre quen cies has been re moved.
ns An ab bre vi a tion for nano sec ond.
null A zero or min i mum amount or po si tion.



O
oc tave Any fre quency band in which the high est fre quency is twice the low est fre -

quency.
off-line A con di tion wherein de vices or sub sys tems are not con nected into, do not form

a part of, and are not sub ject to the same con trols as an op er a tional sys tem.
off set An in ten tional dif fer ence be tween the re al ized value and the nom i nal value.
ohm The unit of elec tric re sis tance through which one am pere of cur rent will flow

when there is a dif fer ence of one volt. The quan tity is named for the Ger man phys i -
cist Georg Si mon Ohm (1787-1854).

Ohm's law A law that sets forth the re la tion ship be tween volt age (E), cur rent (I), and

re sis tance (R). The law states that E I R= × , I
E

R
= , and R

E

I
= . Ohm's Law is

named for the Ger man phys i cist Georg Si mon Ohm (1787-1854).
ohmic loss The power dis si pa tion in a line or cir cuit caused by elec tri cal re sis tance.
ohm me ter A test in stru ment used for mea sur ing re sis tance, of ten part of a multimeter.
ohms-per-volt A mea sure of the sen si tiv ity of a volt me ter.
on-line A de vice or sys tem that is en er gized and op er a tional, and ready to per form use -

ful work.
open An in ter rup tion in the flow of elec tri cal cur rent, as caused by a bro ken wire or

con nec tion.
open-circuit A de fined loop or path that closes on it self and con tains an in fi nite im ped -

ance.
open-circuit im ped ance The in put im ped ance of a cir cuit when its out put ter mi nals

are open, that is, not ter mi nated.
open-circuit volt age The volt age mea sured at the ter mi nals of a cir cuit when there is

no load and, hence, no cur rent flow ing.
op er at ing life time The pe riod of time dur ing which the prin ci pal pa ram e ters of a com -

po nent or sys tem re main within a pre scribed range.
op ti mize The pro cess of ad just ing for the best out put or max i mum re sponse from a cir -

cuit or sys tem.
or bit The path, rel a tive to a spec i fied frame of ref er ence, de scribed by the cen ter of

mass of a sat el lite or other ob ject in space, sub jected solely to nat u ral forces (mainly
grav i ta tional at trac tion).

or der of di ver sity The num ber of in de pend ently fad ing prop a ga tion paths or fre quen -
cies, or both, used in a di ver sity re cep tion sys tem.

orig i nal equip ment man u fac turer (OEM) A man u fac turer of equip ment that is used
in sys tems as sem bled and sold by oth ers.

os cil la tion A vari a tion with time of the mag ni tude of a quan tity with re spect to a spec i -
fied ref er ence when the mag ni tude is al ter nately greater than and smaller than the
ref er ence.

os cil la tor A nonrotating de vice for pro duc ing al ter nat ing cur rent, the out put fre quency 
of which is de ter mined by the char ac ter is tics of the cir cuit.

os cil lo scope  A test in stru ment that uses a dis play, usu ally a cath ode-ray tube, to show
the in stan ta neous val ues and wave forms of a sig nal that var ies with time or some
other pa ram e ter.

out-of-band en ergy En ergy emit ted by a trans mis sion sys tem that falls out side the fre -
quency spec trum of the in tended trans mis sion.



out age du ra tion The av er age elapsed time be tween the start and the end of an out age
pe riod.

out age prob a bil ity The prob a bil ity that an out age state will oc cur within a spec i fied
time pe riod. In the ab sence of spe cific known causes of out ages, the out age prob a -
bil ity is the sum of all out age du ra tions di vided by the time pe riod of mea sure ment.

out age thresh old A de fined value for a sup ported per for mance pa ram e ter that es tab -
lishes the min i mum op er a tional ser vice per for mance level for that pa ram e ter.

out put im ped ance  The im ped ance pre sented at the out put ter mi nals of a cir cuit, de -
vice, or chan nel.

out put stage The fi nal driv ing cir cuit in a piece of elec tronic equip ment.
ovenized crys tal os cil la tor (OXO) A crys tal os cil la tor en closed within a tem per a ture

reg u lated heater (oven) to main tain a sta ble fre quency de spite ex ter nal tem per a ture
vari a tions.

overcoupling A de gree of cou pling greater than the crit i cal cou pling be tween two res -
o nant cir cuits. Overcoupling re sults in a wide band width cir cuit with two peaks in
the re sponse curve.

over load In a trans mis sion sys tem, a power greater than the amount the sys tem was de -
signed to carry. In a power sys tem, an over load could cause ex ces sive heat ing. In a
com mu ni ca tions sys tem, dis tor tion of a sig nal could re sult.

over shoot The first max i mum ex cur sion of a pulse be yond the 100% level. Over shoot
is the por tion of the pulse that ex ceeds its de fined level tem po rarily be fore set tling to 
the cor rect level. Over shoot am pli tude is ex pressed as a per cent age of the de fined
level.

P
pentode An elec tron tube with five elec trodes, the cath ode, con trol grid, screen grid,

sup pres sor grid, and plate.
photocathode An elec trode in an elec tron tube that will emit elec trons when bom -

barded by pho tons of light.
pic ture tube A cath ode-ray tube used to pro duce an im age by vari a tion of the in ten sity

of a scan ning beam on a phos phor screen.
pin A ter mi nal on the base of a com po nent, such as an elec tron tube.
plasma (1—arc) An ion ized gas in an arc-discharge tube that pro vides a con duct ing

path for the dis charge. (2—so lar) The ion ized gas at ex tremely high tem per a ture
found in the sun.

plate (1—elec tron tube) The an ode of an elec tron tube. (2—bat tery) An elec trode in
a stor age bat tery. (3—ca pac i tor) One of the sur faces in a ca pac i tor. (4—chas sis) A
mount ing sur face to which equip ment may be fas tened.

prop a ga tion time de lay The time re quired for a sig nal to travel from one point to an -
other.

pro tec tor A de vice or cir cuit that pre vents dam age to lines or equip ment by con duct ing 
dan ger ously high volt ages or cur rents to ground. Pro tec tor types in clude spark gaps, 
semi con duc tors, varistors, and gas tubes.

prox im ity ef fect A non uni form cur rent dis tri bu tion in a con duc tor, caused by cur rent
flow in a nearby con duc tor.

pseudonoise In a spread-spectrum sys tem, a seem ingly ran dom se ries of pulses whose
fre quency spec trum re sem bles that of con tin u ous noise.



pseudorandom A se quence of sig nals that ap pears to be com pletely ran dom but have,
in fact, been care fully drawn up and re peat af ter a sig nif i cant time in ter val.

pseudorandom noise A noise sig nal that sat is fies one or more of the stan dard tests for
sta tis ti cal ran dom ness. Al though it seems to lack any def i nite pat tern, there is a se -
quence of pulses that re peats af ter a long time in ter val.

pseudorandom num ber se quence A se quence of num bers that sat is fies one or more
of the stan dard tests for sta tis ti cal ran dom ness. Al though it seems to lack any def i -
nite pat tern, there is a se quence that re peats af ter a long time in ter val.

pul sat ing di rect cur rent A cur rent chang ing in value at reg u lar or ir reg u lar in ter vals
but which has the same di rec tion at all times.

pulse One of the el e ments of a re pet i tive sig nal char ac ter ized by the rise and de cay in
time of its mag ni tude. A pulse is usu ally short in re la tion to the time span of in ter est.

pulse de cay time The time re quired for the trail ing edge of a pulse to de crease from 90
per cent to 10 per cent of its peak am pli tude.

pulse du ra tion The time in ter val be tween the points on the lead ing and trail ing edges
of a pulse at which the in stan ta neous value bears a spec i fied re la tion to the peak
pulse am pli tude.

pulse du ra tion mod u la tion (PDM) The mod u la tion of a pulse car rier by vary ing the
width of the pulses ac cord ing to the in stan ta neous val ues of the volt age sam ples of
the mod u lat ing sig nal (also called pulse width mod u la tion).

pulse edge The lead ing or trail ing edge of a pulse, de fined as the 50 per cent point of the
pulse rise or fall time.

pulse fall time The in ter val of time re quired for the edge of a pulse to fall from 90 per -
cent to 10 per cent of its peak am pli tude.

pulse in ter val The time be tween the start of one pulse and the start of the next.
pulse length The du ra tion of a pulse (also called pulse width).
pulse level The volt age am pli tude of a pulse.
pulse pe riod The time be tween the start of one pulse and the start of the next.
pulse ra tio The ra tio of the length of any pulse to the to tal pulse pe riod.
pulse rep e ti tion pe riod The time in ter val from the be gin ning of one pulse to the be gin -

ning of the next pulse.
pulse rep e ti tion rate The num ber of times each sec ond that pulses are trans mit ted.
pulse rise time The time re quired for the lead ing edge of a pulse to rise from 10 per cent

to 90 per cent of its peak am pli tude.
pulse train A se ries of pulses hav ing sim i lar char ac ter is tics.
pulse width The mea sured in ter val be tween the 50 per cent am pli tude points of the

lead ing and trail ing edges of a pulse.
punc ture A break down of in su la tion or of a di elec tric, such as in a ca ble sheath or in the 

insulant around a con duc tor.
pW An ab bre vi a tion for picowatt, a unit of power equal to 10–12 W (-90 dBm).

Q
Q (qual ity fac tor) A fig ure of merit that de fines how close a coil co mes to func tion ing

as a pure in duc tor. High Q de scribes an in duc tor with lit tle en ergy loss re sult ing
from re sis tance. Q is found by di vid ing the in duc tive reactance of a de vice by its re -
sis tance.

quad ra ture  A state of al ter nat ing cur rent sig nals sep a rated by one quar ter of a cy cle
(90°).



quad ra ture am pli tude mod u la tion (QAM) A pro cess that al lows two dif fer ent sig -
nals to mod u late a sin gle car rier fre quency. The two sig nals of in ter est am pli tude
mod u late two sam ples of the car rier that are of the same fre quency, but dif fer in
phase by 90°. The two re sul tant sig nals can be added and trans mit ted. Both sig nals
may be re cov ered at a de coder when they are de mod u lated 90° apart.

quad ra ture com po nent The com po nent of a volt age or cur rent at an an gle of 90° to a
ref er ence sig nal, re sult ing from in duc tive or ca pac i tive reactance.

quad ra ture phase shift key ing (QPSK) A type of phase shift key ing us ing four phase
states.

qual ity The ab sence of ob jec tion able dis tor tion.
qual ity as sur ance (QA) All those ac tiv i ties, in clud ing sur veil lance, in spec tion, con -

trol, and doc u men ta tion, aimed at en sur ing that a given prod uct will meet its per for -
mance spec i fi ca tions.

qual ity con trol (QC) A func tion whereby man age ment ex er cises con trol over the
qual ity of raw ma te rial or in ter me di ate prod ucts in or der to pre vent the pro duc tion
of de fec tive de vices or sys tems.

quan tum noise Any noise at trib ut able to the dis crete na ture of elec tro mag netic ra di a -
tion. Ex am ples in clude shot noise, pho ton noise, and re com bi na tion noise.

quan tum-limited op er a tion An op er a tion wherein the min i mum de tect able sig nal is
lim ited by quan tum noise.

quartz A crys tal line min eral that when elec tri cally ex cited vi brates with a sta ble pe -
riod. Quartz is typ i cally used as the fre quency-determining el e ment in os cil la tors
and fil ters.

quasi-peak de tec tor A de tec tor that de liv ers an out put volt age that is some frac tion of
the peak value of the reg u larly re peated pulses ap plied to it. The frac tion in creases
to ward unity as the pulse rep e ti tion rate in creases.

quick-break fuse A fuse in which the fus ible link is un der ten sion, pro vid ing for rapid
op er a tion.

qui es cent An in ac tive de vice, sig nal, or sys tem.
qui es cent cur rent The cur rent that flows in a de vice in the ab sence of an ap plied sig -

nal.

R
rack  An equip ment rack, usu ally mea sur ing 19 in (48.26 cm) wide at the front mount -

ing rails.
rack unit (RU) A unit of mea sure of ver ti cal space in an equip ment en clo sure. One

rack unit is equal to 1.75 in (4.45 cm).
ra di ate The pro cess of emit ting elec tro mag netic en ergy.
ra di a tion The emis sion and prop a ga tion of elec tro mag netic en ergy in the form of

waves. Ra di a tion is also called ra di ant en ergy .
ra di a tion scat ter ing The di ver sion of ther mal, elec tro mag netic, or nu clear ra di a tion

from its orig i nal path as a re sult of in ter ac tions or col li sions with at oms, mol e cules,
or large par ti cles in the at mo sphere or other me dia be tween the source of ra di a tion
and a point some dis tance away. As a re sult of scat ter ing, ra di a tion (es pe cially
gamma rays and neu trons) will be re ceived at such a point from many di rec tions,
rather than only from the di rec tion of the source.



ra dio The trans mis sion of sig nals over a dis tance by means of elec tro mag netic waves
in the ap prox i mate fre quency range of 150 kHz to 300 GHz. The term may also be
used to de scribe the equip ment used to trans mit or re ceive elec tro mag netic waves.

ra dio de tec tion The de tec tion of the pres ence of an ob ject by ra dio lo ca tion with out
pre cise de ter mi na tion of its po si tion.

ra dio fre quency in ter fer ence (RFI) The in tru sion of un wanted sig nals or elec tro mag -
netic noise into var i ous types of equip ment re sult ing from ra dio fre quency trans mis -
sion equip ment or other de vices us ing ra dio fre quen cies.

ra dio fre quency spec trum Those fre quency bands in the elec tro mag netic spec trum
that range from sev eral hun dred thou sand cy cles per sec ond (very low fre quency) to
sev eral bil lion cy cles per sec ond (mi cro wave fre quen cies).

ra dio rec og ni tion In mil i tary com mu ni ca tions, the de ter mi na tion by ra dio means of
the “friendly” or “un friendly” char ac ter of an air craft or ship.

ran dom noise Elec tro mag netic sig nals that orig i nate in tran sient elec tri cal dis tur -
bances and have ran dom time and am pli tude pat terns. Ran dom noise is gen er ally
un de sir able; how ever, it may also be gen er ated for test ing pur poses.

rated out put power The power avail able from an am pli fier or other de vice un der spec -
i fied con di tions of op er a tion.

RC con stant The time con stant of a re sis tor-capacitor cir cuit. The RC con stant is the
time in sec onds re quired for cur rent in an RC cir cuit to rise to 63 per cent of its fi nal
steady value or fall to 37 per cent of its orig i nal steady value, ob tained by mul ti ply -
ing the re sis tance value in ohms by the ca pac i tance value in far ads.

RC net work A cir cuit that con tains re sis tors and ca pac i tors, nor mally con nected in se -
ries.

reactance The part of the im ped ance of a net work re sult ing from in duc tance or ca pac i -
tance. The reactance of a com po nent var ies with the fre quency of the ap plied sig nal.

re ac tive power The power cir cu lat ing in an ac cir cuit. It is de liv ered to the cir cuit dur -
ing part of the cy cle and is re turned dur ing the other half of the cy cle. The re ac tive
power is ob tained by mul ti ply ing the volt age, cur rent, and the sine of the phase an -
gle be tween them.

re ac tor A com po nent with in duc tive reactance.
re ceived sig nal level (RSL) The value of a spec i fied band width of sig nals at the re -

ceiver in put ter mi nals rel a tive to an es tab lished ref er ence.
re ceiver Any de vice for re ceiv ing elec tri cal sig nals and con vert ing them to au di ble

sound, vis i ble light, data, or some com bi na tion of these elements.
re cep ta cle An elec tri cal socket de signed to re ceive a mat ing plug.
re cep tion The act of re ceiv ing, lis ten ing to, or watch ing in for ma tion-carrying sig nals.
rec ti fi ca tion The con ver sion of al ter nat ing cur rent into di rect cur rent.
rec ti fier A de vice for con vert ing al ter nat ing cur rent into di rect cur rent. A rec ti fier nor -

mally in cludes fil ters so that the out put is, within spec i fied lim its, smooth and free of 
ac com po nents.

rec tify The pro cess of con vert ing al ter nat ing cur rent into di rect cur rent.
re dun dancy A sys tem de sign that pro vides a back-up for key cir cuits or com po nents in 

the event of a fail ure. Re dun dancy im proves the over all re li abil ity of a sys tem.
re dun dant A con fig u ra tion when two com plete sys tems are avail able at one time. If

the on line sys tem fails, the backup will take over with no loss of ser vice.
ref er ence volt age A volt age used for con trol or com par i son pur poses.
reflectance The ra tio of re flected power to in ci dent power.



re flec tion An abrupt change, re sult ing from an im ped ance mis match, in the di rec tion
of prop a ga tion of an elec tro mag netic wave. For light, at the in ter face of two dis sim i -
lar ma te ri als, the in ci dent wave is re turned to its me dium of or i gin.

re flec tion co ef fi cient The ra tio be tween the am pli tude of a re flected wave and the am -
pli tude of the in ci dent wave. For large smooth sur faces, the re flec tion co ef fi cient
may be near unity.

re flec tion gain The in crease in sig nal strength that re sults when a re flected wave com -
bines, in phase, with an in ci dent wave.

re flec tion loss The ap par ent loss of sig nal strength caused by an im ped ance mis match
in a trans mis sion line or cir cuit. The loss re sults from the re flec tion of part of the sig -
nal back to ward the source from the point of the im ped ance dis con ti nu ity. The
greater the mis match, the greater the loss.

reflectometer A de vice that mea sures en ergy trav el ing in each di rec tion in a wave -
guide, used in de ter min ing the stand ing wave ra tio.

re frac tion The bend ing of a sound, ra dio, or light wave as it passes obliquely from a
me dium of one den sity to a me dium of an other den sity that var ies its speed.

reg u la tion The pro cess of ad just ing the level of some quan tity, such as cir cuit gain, by
means of an elec tronic sys tem that mon i tors an out put and feeds back a con trol ling
sig nal to con stantly main tain a de sired level.

reg u la tor A de vice that main tains its out put volt age at a con stant level.
rel a tive en ve lope de lay The dif fer ence in en ve lope de lay at var i ous fre quen cies when

com pared with a ref er ence fre quency that is cho sen as hav ing zero de lay.
rel a tive hu mid ity The ra tio of the quan tity of wa ter va por in the at mo sphere to the

quan tity that would cause sat u ra tion at the am bi ent tem per a ture.
rel a tive trans mis sion level The ra tio of the sig nal power in a trans mis sion sys tem to

the sig nal power at some point cho sen as a ref er ence. The ra tio is usu ally de ter mined 
by ap ply ing a stan dard test sig nal at the in put to the sys tem and mea sur ing the gain
or loss at the lo ca tion of in ter est.

re lay A de vice by which cur rent flow ing in one cir cuit causes con tacts to op er ate that
con trol the flow of cur rent in an other cir cuit.

re lay ar ma ture The mov able part of an elec tro me chani cal re lay, usu ally cou pled to
spring sets on which con tacts are mounted.

re lay by pass A de vice that, in the event of a loss of power or other fail ure, routes a crit i -
cal sig nal around the equip ment that has failed.

re lease time  The time re quired for a pulse to drop from steady-state level to zero, also
re ferred to as the de cay time.

re li abil ity The abil ity of a sys tem or sub sys tem to per form within the pre scribed pa -
ram e ters of qual ity of ser vice. Re li abil ity is of ten ex pressed as the prob a bil ity that a
sys tem or sub sys tem will per form its in tended func tion for a spec i fied in ter val un der 
stated con di tions.

re li abil ity growth The ac tion taken to move a hard ware item to ward its re li abil ity po -
ten tial, dur ing de vel op ment or sub se quent man u fac tur ing or op er a tion.

re li abil ity pre dic tions The com piled fail ure rates for parts, com po nents, sub as sem -
blies, as sem blies, and sys tems. These ge neric fail ure rates are used as ba sic data to
pre dict the re li abil ity of a given de vice or sys tem.

re mote con trol A sys tem used to con trol a de vice from a dis tance.
re mote sta tion A sta tion or ter mi nal that is phys i cally re mote from a main sta tion or

cen ter but can gain ac cess through a com mu ni ca tion chan nel.



re peater The equip ment be tween two cir cuits that re ceives a sig nal de graded by nor -
mal fac tors dur ing trans mis sion and am pli fies the sig nal to its orig i nal level for re -
trans mis sion.

rep e ti tion rate The rate at which reg u larly re cur ring pulses are re peated.
re ply A trans mit ted mes sage that is a di rect re sponse to an orig i nal mes sage.
re pul sion The me chan i cal force that tends to sep a rate like mag netic poles, like elec tric

charges, or con duc tors car ry ing cur rents in op po site di rec tions.
re set The act of re stor ing a de vice to its de fault or orig i nal state.
re sid ual flux The mag netic flux that re mains af ter a magnetomotive force has been re -

moved.
re sid ual mag ne tism The mag ne tism or flux that re mains in a core af ter cur rent ceases

to flow in the coil pro duc ing the magnetomotive force.
re sid ual volt age The vec tor sum of the volt ages in all the phase wires of an un bal anced

polyphase power sys tem.
re sis tance The op po si tion of a ma te rial to the flow of elec tri cal cur rent. Re sis tance is

equal to the volt age drop through a given ma te rial di vided by the cur rent flow
through it. The stan dard unit of re sis tance is the ohm, named for the Ger man phys i -
cist Georg Si mon Ohm (1787-1854).

re sis tance drop The fall in po ten tial (volts) be tween two points, the prod uct of the cur -
rent and re sis tance.

re sis tance-grounded A cir cuit or sys tem grounded for safety through a re sis tance,
which lim its the value of the cur rent flow ing through the cir cuit in the event of a
fault.

re sis tive load A load in which the volt age is in phase with the cur rent.
re sis tiv ity The re sis tance per unit vol ume or per unit area.
re sis tor A de vice the pri mary func tion of which is to in tro duce a spec i fied re sis tance

into an elec tri cal cir cuit.
res o nance A tuned con di tion con du cive to os cil la tion, when the reactance re sult ing

from ca pac i tance in a cir cuit is equal in value to the reactance re sult ing from in duc -
tance.

res o nant fre quency The fre quency at which the in duc tive reactance and ca pac i tive
reactance of a cir cuit are equal.

res o na tor A res o nant cav ity.
re turn A re turn path for cur rent, some times through ground.
re ver sal A change in mag netic po lar ity, in the di rec tion of cur rent flow.
re verse cur rent A small cur rent that flows through a di ode when the volt age across it

is such that nor mal for ward cur rent does not flow.
re verse volt age A volt age in the re verse di rec tion from that nor mally ap plied.
rheo stat A two-terminal vari able re sis tor, usu ally con structed with a slid ing or ro tat ing 

shaft that can be used to vary the re sis tance value of the de vice.
rip ple An ac volt age su per im posed on the out put of a dc power sup ply, usu ally re sult -

ing from im per fect fil ter ing.
rise time The time re quired for a pulse to rise from 10 per cent to 90 per cent of its peak

value.
roll-off A grad ual at ten u a tion of gain-frequency re sponse at ei ther or both ends of a

trans mis sion pass band.
root-mean-square (RMS) The square root of the av er age value of the squares of all

the in stan ta neous val ues of cur rent or volt age dur ing one half-cycle of an al ter nat ing 
cur rent. For an al ter nat ing cur rent, the RMS volt age or cur rent is equal to the



amount of di rect cur rent or volt age that would pro duce the same heat ing ef fect in a
purely re sis tive cir cuit. For a sinewave, the root-mean-square value is equal to 0.707 
times the peak value. RMS is also called the ef fec tive value.

ro tor The ro tat ing part of an elec tric gen er a tor or mo tor.
RU An ab bre vi a tion for rack unit.

S
scan  One sweep of the tar get area in a cam era tube, or of the screen in a pic ture tube.
screen grid A grid in an elec tron tube that im proves per for mance of the de vice by

shield ing the con trol grid from the plate.
self-bias The pro vi sion of bias in an elec tron tube through a volt age drop in the cath ode

cir cuit.
shot noise The noise de vel oped in a vac uum tube or photoconductor re sult ing from the

ran dom num ber and ve loc ity of emit ted charge car ri ers.
slope The rate of change, with re spect to fre quency, of trans mis sion line at ten u a tion

over a given fre quency spec trum.
slope equal izer A de vice or cir cuit used to achieve a spec i fied slope in a trans mis sion

line.
smooth ing cir cuit  A fil ter de signed to re duce the amount of rip ple in a cir cuit, usu ally

a dc power sup ply.
snub ber An elec tronic cir cuit used to sup press high fre quency noise.
so lar wind Charged par ti cles from the sun that con tin u ously bom bard the sur face of

the earth.
solid A sin gle wire con duc tor, as con trasted with a stranded, braided, or rope-type wire.
solid-state The use of semi con duc tors rather than elec tron tubes in a cir cuit or sys tem.
source The part of a sys tem from which sig nals or mes sages are con sid ered to orig i -

nate.
source ter mi nated  A cir cuit whose out put is ter mi nated for cor rect im ped ance match -

ing with stan dard ca ble.
spare A sys tem that is avail able but not pres ently in use.
spark gap A gap be tween two elec trodes de signed to pro duce a spark un der given con -

di tions.
spe cific grav ity The ra tio of the weight of a vol ume, liq uid, or solid to the weight of the

same vol ume of wa ter at a spec i fied tem per a ture.
spec trum A con tin u ous band of fre quen cies within which waves have some com mon

char ac ter is tics.
spec trum an a lyzer A test in stru ment that pres ents a graphic dis play of sig nals over a

se lected fre quency band width. A cath ode-ray tube is of ten used for the dis play.
spec trum des ig na tion of fre quency A method of re fer ring to a range of com mu ni ca -

tion fre quen cies. In Amer i can prac tice, the des ig na tion is a two or three let ter ac ro -
nym for the name. The ranges are: be low 300 Hz, ELF (ex tremely low fre quency);
300 Hz–3000 Hz, ILF (in fra low fre quency); 3 kHz–30 kHz, VLF (very low fre -
quency); 30 kHz–300 kHz, LF (low fre quency); 300 kHz–3000 kHz, MF (me dium
fre quency); 3 MHz–30 MHz, HF (high fre quency); 30 MHz–300 MHz, VHF (very
high fre quency); 300 MHz–3000 MHz, UHF (ul tra high fre quency); 3 GHz–30
GHz, SHF (super high fre quency); 30 GHz–300 GHz, EHF (ex tremely high fre -
quency); 300 GHz–3000 GHz, THF (tre men dously high fre quency).



spher i cal an tenna A type of sat el lite re ceiv ing an tenna that per mits more than one sat -
el lite to be ac cessed at any given time. A spher i cal an tenna has a broader an gle of ac -
cep tance than a par a bolic an tenna.

spike A high am pli tude, short du ra tion pulse su per im posed on an oth er wise reg u lar
wave form.

split-phase  A de vice that de rives a sec ond phase from a sin gle phase power sup ply by
pass ing it through a ca pac i tive or in duc tive re ac tor.

split ter A cir cuit or de vice that ac cepts one in put sig nal and dis trib utes it to sev eral out -
puts.

split ting ra tio The ra tio of the power emerg ing from the out put ports of a cou pler.
spo radic An event oc cur ring at ran dom and in fre quent in ter vals.
spread spec trum A com mu ni ca tions tech nique in which the fre quency com po nents of 

a narrowband sig nal are spread over a wide band. The re sult ing sig nal re sem bles
white noise. The tech nique is used to achieve sig nal se cu rity and pri vacy, and to en -
able the use of a com mon band by many us ers.

spu ri ous sig nal Any por tion of a given sig nal that is not part of the fun da men tal wave -
form. Spu ri ous sig nals in clude tran sients, noise, and hum.

square wave A square or rect an gu lar-shaped pe ri odic wave that al ter nately as sumes
two fixed val ues for equal lengths of time, the tran si tion be ing neg li gi ble in com par -
i son with the du ra tion of each fixed value.

square wave test ing The use of a square wave con tain ing many odd har mon ics of the
fun da men tal fre quency as an in put sig nal to a de vice. Vi sual ex am i na tion of the out -
put sig nal on an os cil lo scope in di cates the amount of dis tor tion in tro duced.

sta bil ity The abil ity of a de vice or cir cuit to re main sta ble in fre quency, power level,
and/or other spec i fied pa ram e ters.

stan dard The spe cific sig nal con fig u ra tion, ref er ence pulses, volt age lev els, and other
pa ram e ters that de scribe the in put/out put re quire ments for a par tic u lar type of
equip ment.

stan dard time and fre quency sig nal A time-controlled ra dio sig nal broad cast at
sched uled in ter vals on a num ber of dif fer ent fre quen cies by gov ern ment-operated
ra dio sta tions to pro vide a method for cal i brat ing in stru ments.

stand ing wave ra tio (SWR) The ra tio of the max i mum to the min i mum value of a
com po nent of a wave in a trans mis sion line or wave guide, such as the max i mum
volt age to the min i mum volt age.

static charge An elec tric charge on the sur face of an ob ject, par tic u larly a di elec tric.
sta tion One of the in put or out put points in a com mu ni ca tions sys tem.
stator The sta tion ary part of a ro tat ing elec tric ma chine.
sta tus The pres ent con di tion of a de vice.
stat ute mile A unit of dis tance equal to 1,609 km or 5,280 ft.
steady-state A con di tion in which cir cuit val ues re main es sen tially con stant, oc cur ring 

af ter all ini tial tran sients or fluc tu at ing con di tions have passed.
steady-state con di tion A con di tion oc cur ring af ter all ini tial tran sient or fluc tu at ing

con di tions have damped out in which cur rents, volt ages, or fields re main es sen tially
con stant or os cil late uni formly with out changes in char ac ter is tics such as am pli -
tude, fre quency, or wave shape.

steep wave front A rapid rise in volt age of a given sig nal, in di cat ing the pres ence of
high fre quency odd har mon ics of a fun da men tal wave fre quency.

step up (or down) The pro cess of in creas ing (or de creas ing) the volt age of an elec tri cal 
sig nal, as in a step-up (or step-down) trans former.



straight-line ca pac i tance A ca pac i tance em ploy ing a vari able ca pac i tor with plates so 
shaped that ca pac i tance var ies di rectly with the an gle of ro ta tion.

stray ca pac i tance An un in tended—and usu ally un de sired—ca pac i tance be tween
wires and com po nents in a cir cuit or sys tem.

stray cur rent A cur rent through a path other than the in tended one.
stress The force per unit of cross-sectional area on a given ob ject or struc ture
sub as sem bly A func tional unit of a sys tem.
subcarrier (SC) A car rier ap plied as mod u la tion on an other car rier, or on an in ter me -

di ate subcarrier.
subharmonic A fre quency equal to the fun da men tal fre quency of a given sig nal di -

vided by a whole num ber.
submodule A small cir cuit board or de vice that mounts on a larger mod ule or device.
subrefraction A re frac tion for which the refractivity gra di ent is greater than stan dard.
sub sys tem A func tional unit of a sys tem.
super het ero dyne re ceiver A ra dio re ceiver in which all sig nals are first con verted to a

com mon fre quency for which the in ter me di ate stages of the re ceiver have been op ti -
mized, both for tun ing and fil ter ing. Sig nals are con verted by mix ing them with the
out put of a lo cal os cil la tor whose out put is var ied in ac cor dance with the fre quency
of the re ceived sig nals so as to main tain the de sired in ter me di ate fre quency.

sup pres sor grid The fifth grid of a pentode elec tron tube, which pro vides screen ing
be tween plate and screen grid.

sur face leak age A leak age cur rent from line to ground over the face of an in su la tor
sup port ing an open wire route.

sur face refractivity The re frac tive in dex, cal cu lated from ob ser va tions of pres sure,
tem per a ture, and hu mid ity at the sur face of the earth.

surge A rapid rise in cur rent or volt age, usu ally fol lowed by a fall back to the nor mal
value.

susceptance The re cip ro cal of reactance, and the imag i nary com po nent of ad mit tance,
ex pressed in siemens.

sweep The pro cess of vary ing the fre quency of a sig nal over a spec i fied band width.
sweep gen er a tor A test os cil la tor, the fre quency of which is con stantly var ied over a

spec i fied band width.
switch ing The pro cess of mak ing and break ing (con nect ing and dis con nect ing) two or

more elec tri cal cir cuits.
syn chro ni za tion The pro cess of ad just ing the cor re spond ing sig nif i cant in stants of

sig nals—for ex am ple, the zero-crossings—to make them syn chro nous. The term
syn chro ni za tion is of ten ab bre vi ated as sync.

syn chro nize The pro cess of caus ing two sys tems to op er ate at the same speed.
syn chro nous In step or in phase, as ap plied to two or more de vices; a sys tem in which

all events oc cur in a pre de ter mined timed se quence.
syn chro nous de tec tion A de mod u la tion pro cess in which the orig i nal sig nal is re cov -

ered by mul ti ply ing the mod u lated sig nal by the out put of a syn chro nous os cil la tor
locked to the car rier.

syn chro nous sys tem A sys tem in which the trans mit ter and re ceiver are op er at ing in a
fixed time re la tion ship.

sys tem stan dards The min i mum re quired elec tri cal per for mance char ac ter is tics of a
spe cific col lec tion of hard ware and/or soft ware.

sys tems anal y sis An anal y sis of a given ac tiv ity to de ter mine pre cisely what must be
ac com plished and how it is to be done.



T
tetrode A four el e ment elec tron tube con sist ing of a cath ode, con trol grid, screen grid,

and plate.
thyratron A gas-filled elec tron tube in which plate cur rent flows when the grid volt age 

reaches a pre de ter mined level. At that point, the grid has no fur ther con trol over the
cur rent, which con tin ues to flow un til it is in ter rupted or re versed.

tol er ance The per mis si ble vari a tion from a stan dard.
torque A mo ment of force act ing on a body and tend ing to pro duce ro ta tion about an

axis.
to tal har monic dis tor tion (THD) The ra tio of the sum of the am pli tudes of all sig nals

har mon i cally re lated to the fun da men tal ver sus the am pli tude of the fun da men tal
sig nal. THD is ex pressed in per cent.

trace The pat tern on an os cil lo scope screen when dis play ing a sig nal.
track ing The lock ing of tuned stages in a ra dio re ceiver so that all stages are changed

ap pro pri ately as the re ceiver tun ing is changed.
trade-off The pro cess of weigh ing con flict ing re quire ments and reach ing a com pro -

mise de ci sion in the de sign of a com po nent or a sub sys tem.
trans ceiver  Any cir cuit or de vice that re ceives and trans mits sig nals.
transconductance The mu tual con duc tance of an elec tron tube ex pressed as the

change in plate cur rent di vided by the change in con trol grid volt age that pro duced
it.

trans ducer A de vice that con verts en ergy from one form to an other.
trans fer char ac ter is tics The in trin sic pa ram e ters of a sys tem, sub sys tem, or unit of

equip ment which, when ap plied to the in put of the sys tem, sub sys tem, or unit of
equip ment, will fully de scribe its out put.

trans former A de vice con sist ing of two or more wind ings wrapped around a sin gle
core or linked by a com mon mag netic cir cuit.

trans former ra tio The ra tio of the num ber of turns in the sec ond ary wind ing of a trans -
former to the num ber of turns in the pri mary wind ing, also known as the turns ra tio.

tran sient A sud den vari ance of cur rent or volt age from a steady-state value. A tran -
sient nor mally re sults from changes in load or ef fects re lated to switch ing ac tion.

tran sient dis tur bance A volt age pulse of high en ergy and short du ra tion im pressed
upon the ac wave form. The overvoltage pulse can be one to 100 times the nor mal ac
po ten tial (or more) and can last up to 15 ms. Rise times mea sure in the nano sec ond
range.

tran sient re sponse  The time re sponse of a sys tem un der test to a stated in put stim u lus.
tran si tion A se quence of ac tions that oc curs when a pro cess changes from one state to

an other in re sponse to an in put.
trans mis sion The trans fer of elec tri cal power, sig nals, or an in tel li gence from one lo -

ca tion to an other by wire, fi ber op tic, or ra dio means.
trans mis sion fa cil ity A trans mis sion me dium and all the as so ci ated equip ment re -

quired to trans mit in for ma tion.
trans mis sion loss The ra tio, in deci bels, of the power of a sig nal at a point along a

trans mis sion path to the power of the same sig nal at a more dis tant point along the
same path. This value is of ten used as a mea sure of the qual ity of the trans mis sion
me dium for con vey ing sig nals. Changes in power level are nor mally ex pressed in
deci bels by cal cu lat ing ten times the log a rithm (base 10) of the ra tio of the two pow -
ers.



trans mis sion mode One of the field pat terns in a wave guide in a plane trans verse to the 
di rec tion of prop a ga tion.

trans mis sion sys tem The set of equip ment that pro vides sin gle or mul ti chan nel com -
mu ni ca tions fa cil i ties ca pa ble of car ry ing au dio, video, or data sig nals.

trans mit ter The de vice or cir cuit that launches a sig nal into a pas sive me dium, such as
the at mo sphere.

trans par ency The prop erty of a com mu ni ca tions sys tem that en ables it to carry a sig -
nal with out al ter ing or oth er wise af fect ing the elec tri cal char ac ter is tics of the sig nal.

tray  The metal cab i net that holds cir cuit boards.
tre men dously high fre quency (THF) The fre quency band from 300 GHz to 3000

GHz.
tri an gu lar wave An os cil la tion, the val ues of which rise and fall lin early, and im me di -

ately change upon reach ing their peak max i mum and min i mum. A graph i cal rep re -
sen ta tion of a tri an gu lar wave re sem bles a tri an gle.

trim The pro cess of mak ing fine ad just ments to a cir cuit or a cir cuit el e ment.
trim mer A small me chan i cally-adjustable com po nent con nected in par al lel or se ries

with a ma jor com po nent so that the net value of the two can be finely ad justed for
tun ing pur poses.

tri ode A three-element elec tron tube, con sist ing of a cath ode, con trol grid, and plate.
tri ple beat A third-order beat whose three beat ing car ri ers all have dif fer ent fre quen -

cies, but are spaced at equal fre quency sep a ra tions.
tro po sphere The layer of the earth's at mo sphere, be tween the sur face and the strato -

sphere, in which about 80 per cent of the to tal mass of at mo spheric air is con cen -
trated and in which tem per a ture nor mally de creases with al ti tude.

trou ble A fail ure or fault af fect ing the ser vice pro vided by a sys tem.
trou ble shoot The pro cess of in ves ti gat ing, lo cal iz ing and (if pos si ble) cor rect ing a

fault.
tube (1—elec tron) An evac u ated or gas-filled tube en closed in a glass or metal case in

which the elec trodes are main tained at dif fer ent volt ages, giv ing rise to a con trolled
flow of elec trons from the cath ode to the an ode. (2—cath ode ray, CRT) An elec -
tron beam tube used for the dis play of chang ing elec tri cal phe nom ena, gen er ally
sim i lar to a tele vi sion pic ture tube. (3—cold-cathode) An elec tron tube whose cath -
ode emits elec trons with out the need of a heat ing fil a ment. (4—gas) A gas-filled
elec tron tube in which the gas plays an es sen tial role in op er a tion of the de vice.
(5—mer cury-vapor) A tube filled with mer cury va por at low pres sure, used as a
rec ti fy ing de vice. (6—metal) An elec tron tube en closed in a metal case. (7—trav -
el ing wave, TWT) A wide band mi cro wave am pli fier in which a stream of elec trons 
in ter acts with a guided elec tro mag netic wave mov ing sub stan tially in syn chro nism
with the elec tron stream, re sult ing in a net trans fer of en ergy from the elec tron
stream to the wave. (8—ve loc ity-modulated) An elec tron tube in which the ve loc -
ity of the elec tron stream is con tin u ally chang ing, as in a kly stron.

tune  The pro cess of ad just ing the fre quency of a de vice or cir cuit, such as for res o nance 
or for max i mum re sponse to an in put sig nal.

tuned trap A se ries res o nant net work bridged across a cir cuit that elim i nates (“traps”)
the fre quency of the res o nant net work.

tuner The ra dio fre quency and in ter me di ate fre quency parts of a ra dio re ceiver that
pro duce a low level out put sig nal.

tun ing The pro cess of ad just ing a given fre quency; in par tic u lar, to ad just for res o -
nance or for max i mum re sponse to a par tic u lar in com ing sig nal.



turns ra tio In a trans former, the ra tio of the num ber of turns on the sec ond ary to the
num ber of turns on the pri mary.

tweak ing The pro cess of ad just ing an elec tronic cir cuit to op ti mize its per for mance.
twin-line A feeder ca ble with two par al lel, in su lated con duc tors.
two-phase A source of al ter nat ing cur rent cir cuit with two si nu soi dal volt ages that are

90° apart.

U
ul tra high fre quency (UHF) The fre quency range from 300 MHz to 3000 MHz.
ul tra vi o let ra di a tion Elec tro mag netic ra di a tion in a fre quency range be tween vis i ble

light and high-frequency X-rays.
un at tended A de vice or sys tem de signed to op er ate with out a hu man at ten dant.
un at tended op er a tion A sys tem that per mits a sta tion to re ceive and trans mit mes -

sages with out the pres ence of an at ten dant or op er a tor.
un avail abil ity A mea sure of the de gree to which a sys tem, sub sys tem, or piece of

equip ment is not op er a ble and not in a com mit ta ble state at the start of a mis sion,
when the mis sion is called for at a ran dom point in time.

un bal anced cir cuit  A two-wire cir cuit with legs that dif fer from one an other in re sis -
tance, ca pac ity to earth or to other con duc tors, leak age, or in duc tance.

un bal anced line A trans mis sion line in which the mag ni tudes of the volt ages on the
two con duc tors are not equal with re spect to ground. A co ax ial ca ble is an ex am ple
of an un bal anced line.

un bal anced mod u la tor A mod u la tor whose out put in cludes the car rier sig nal.
un bal anced out put An out put with one leg at ground po ten tial.
un bal anced wire cir cuit A cir cuit whose two sides are in her ently elec tri cally un like.
un cer tainty An ex pres sion of the mag ni tude of a pos si ble de vi a tion of a mea sured

value from the true value. Fre quently, it is pos si ble to dis tin guish two com po nents:
the sys tem atic un cer tainty and the ran dom un cer tainty. The ran dom un cer tainty is
ex pressed by the stan dard de vi a tion or by a mul ti ple of the stan dard de vi a tion. The
sys tem atic un cer tainty is gen er ally es ti mated on the ba sis of the pa ram e ter char ac -
ter is tics.

un damped wave A sig nal with con stant am pli tude.
underbunching A con di tion in a trav el ing wave tube wherein the tube is not op er at ing

at its op ti mum bunch ing rate.
Un der writers Lab o ra tories, Inc.  A lab o ra tory es tab lished by the Na tional Board of

Fire Un der writers which tests equip ment, ma te ri als, and sys tems that may af fect in -
sur ance risks, with spe cial at ten tion to fire dan gers and other haz ards to life.

un grounded A cir cuit or line not con nected to ground.
unicoupler A de vice used to cou ple a bal anced cir cuit to an un bal anced cir cuit.
uni di rec tional A sig nal or cur rent flow ing in one di rec tion only.
uni form trans mis sion line  A trans mis sion line with elec tri cal char ac ter is tics that are

iden ti cal, per unit length, over its en tire length.
unit  An as sem bly of equip ment and as so ci ated wir ing that to gether forms a com plete

sys tem or in de pend ent sub sys tem.
unity cou pling In a the o ret i cally per fect trans former, com plete elec tro mag netic cou -

pling be tween the pri mary and sec ond ary wind ings with no loss of power.
unity gain An am pli fier or ac tive cir cuit in which the out put am pli tude is the same as

the in put am pli tude.



unity power fac tor A power fac tor of 1.0, which means that the load is—in ef fect—a
pure re sis tance, with ac volt age and cur rent com pletely in phase.

unterminated A de vice or sys tem that is not ter mi nated.
up-converter A fre quency trans la tion de vice in which the fre quency of the out put sig -

nal is greater than that of the in put sig nal. Such de vices are com monly found in mi -
cro wave ra dio and sat el lite sys tems.

uplink A trans mis sion sys tem for send ing ra dio sig nals from the ground to a sat el lite or 
air craft.

up stream A de vice or sys tem placed ahead of other de vices or sys tems in a sig nal path.
use ful life The pe riod dur ing which a low, con stant fail ure rate can be ex pected for a

given de vice or sys tem. The use ful life is the por tion of a prod uct life cy cle be tween
break-in and wear out.

user A per son, or ga ni za tion, or group that em ploys the ser vices of a sys tem for the
trans fer of in for ma tion or other pur poses.

V
VA An ab bre vi a tion for volt-amperes, volts times am peres.
vac uum re lay A re lay whose con tacts are en closed in an evac u ated space, usu ally to

pro vide re li able long-term op er a tion.
vac uum switch A switch whose con tacts are en closed in an evac u ated con tainer so that 

spark for ma tion is dis cour aged.
vac uum tube An elec tron tube. The most com mon vac uum tubes in clude the di ode, tri -

ode, tetrode, and pentode.
va lid ity check A test de signed to en sure that the qual ity of trans mis sion is main tained

over a given sys tem.
varactor A semi con duc tor that be haves like a ca pac i tor un der the in flu ence of an ex -

ter nal con trol volt age.
varactor di ode A semi con duc tor de vice whose ca pac i tance is a func tion of the ap plied

volt age. A varactor di ode, also called a vari able reactance di ode or sim ply a
varactor, is of ten used to tune the op er at ing fre quency of a ra dio cir cuit.

vari able fre quency os cil la tor (VFO) An os cil la tor whose fre quency can be set to any
re quired value in a given range of fre quen cies.

vari able im ped ance A ca pac i tor, in duc tor, or re sis tor that is ad just able in value.
vari able-gain am pli fier An am pli fier whose gain can be con trolled by an ex ter nal sig -

nal source.
vari able-reluctance A trans ducer in which the in put (usu ally a me chan i cal move -

ment) var ies the mag netic re luc tance of a de vice.
vari a tion mon i tor A de vice used for sens ing a de vi a tion in volt age, cur rent, or fre -

quency, which is ca pa ble of pro vid ing an alarm and/or ini ti at ing trans fer to an other
power source when pro grammed lim its of volt age, fre quency, cur rent, or time are
ex ceeded.

varicap A di ode used as a vari able ca pac i tor.
VCXO (volt age con trolled crys tal os cil la tor) A de vice whose out put fre quency is

de ter mined by an in put con trol volt age.
vec tor A quan tity hav ing both mag ni tude and di rec tion.
vec tor di a gram A di a gram us ing vec tors to in di cate the re la tion ship be tween volt age

and cur rent in a cir cuit.



vec tor sum The sum of two vec tors which, when they are at right an gles to each other,
equal the length of the hy pot e nuse of the right tri an gle so formed. In the gen eral
case, the vec tor sum of the two vec tors equals the di ag o nal of the par al lel o gram
formed on the two vec tors.

ve loc ity of light The speed of prop a ga tion of elec tro mag netic waves in a vac uum,
equal to 299,792,458 m/s, or ap prox i mately 186,000 mi/s. For rough cal cu la tions,
the fig ure of 300,000 km/s is used.

ve loc ity of prop a ga tion The ve loc ity of sig nal trans mis sion. In free space, elec tro -
mag netic waves travel at the speed of light. In a ca ble, the ve loc ity is sub stan tially
lower.

ver nier A de vice that en ables pre ci sion read ing of a mea sur ing set or gauge, or the set -
ting of a dial with pre ci sion.

very low fre quency (VLF) A ra dio fre quency in the band 3 kHz to 30 kHz.
ves ti gial side band A form of trans mis sion in which one side band is sig nif i cantly at -

ten u ated. The car rier and the other side band are trans mit ted with out at ten u a tion.
vi bra tion test ing A test ing pro ce dure whereby sub sys tems are mounted on a test base

that vi brates, thereby re veal ing any faults re sult ing from badly sol dered joints or
other poor me chan i cal de sign fea tures.

volt The stan dard unit of elec tro mo tive force, equal to the po ten tial dif fer ence be tween
two points on a con duc tor that is car ry ing a con stant cur rent of one am pere when the
power dis si pated be tween the two points is equal to one watt. One volt is equiv a lent
to the po ten tial dif fer ence across a re sis tance of one ohm when one am pere is flow -
ing through it. The volt is named for the Ital ian phys i cist Alessandro Volta
(1745-1827).

volt-ampere (VA) The ap par ent power in an ac cir cuit (volts times am peres).
volt-ohm-milliammeter (VOM) A gen eral pur pose multirange test me ter used to

mea sure volt age, re sis tance, and cur rent.
volt age The po ten tial dif fer ence be tween two points.
volt age drop A de crease in elec tri cal po ten tial re sult ing from cur rent flow through a

re sis tance.
volt age gra di ent The con tin u ous drop in elec tri cal po ten tial, per unit length, along a

uni form con duc tor or thick ness of a uni form di elec tric.
volt age level The ra tio of the volt age at a given point to the volt age at an ar bi trary ref er -

ence point.
volt age ref er ence cir cuit A sta ble volt age ref er ence source.
volt age reg u la tion The de vi a tion from a nom i nal volt age, ex pressed as a per cent age of 

the nom i nal volt age.
volt age reg u la tor A cir cuit used for con trol ling and main tain ing a volt age at a con stant 

level.
volt age sta bi lizer A de vice that pro duces a con stant or sub stan tially con stant out put

volt age de spite vari a tions in in put volt age or out put load cur rent.
volt age to ground The volt age be tween any given por tion of a piece of equip ment and

the ground po ten tial.
volt me ter An in stru ment used to mea sure dif fer ences in elec tri cal po ten tial.
vox A voice-operated re lay cir cuit that per mits the equiv a lent of push-to-talk op er a tion

of a trans mit ter by the op er a tor.
VSAT (very small ap er ture ter mi nal) A sat el lite Ku-band earth sta tion in tended for

fixed or por ta ble use. The an tenna di am e ter of a VSAT is on the or der of 1.5 m or
less.



W
watt The unit of power equal to the work done at one joule per sec ond, or the rate of

work mea sured as a cur rent of one am pere un der an elec tric po ten tial of one volt.
Des ig nated by the sym bol W, the watt is named af ter the Scot tish in ven tor James
Watt (1736-1819).

watt me ter A me ter in di cat ing in watts the rate of con sump tion of elec tri cal en ergy.
watt-hour The work per formed by one watt over a one hour pe riod.
wave A dis tur bance that is a func tion of time or space, or both, and is prop a gated in a

me dium or through space.
wave num ber The re cip ro cal of wave length; the num ber of wave lengths per unit dis -

tance in the di rec tion of prop a ga tion of a wave.
waveband A band of wave lengths de fined for some given pur pose.
wave form The char ac ter is tic shape of a pe ri odic wave, de ter mined by the fre quen cies

pres ent and their am pli tudes and rel a tive phases.
wave front A con tin u ous sur face that is a lo cus of points hav ing the same phase at a

given in stant. A wave front is a sur face at right an gles to rays that pro ceed from the
wave source. The sur face passes through those parts of the wave that are in the same
phase and travel in the same di rec tion. For par al lel rays the wave front is a plane; for
rays that ra di ate from a point, the wave front is spher i cal.

wave guide Gen erally, a rect an gu lar or cir cu lar pipe that con strains the prop a ga tion of
an acous tic or elec tro mag netic wave along a path be tween two lo ca tions. The di -
men sions of a wave guide de ter mine the fre quen cies for op ti mum trans mis sion.

wave length For a si nu soi dal wave, the dis tance be tween points of cor re spond ing phase 
of two con sec u tive cy cles.

weber The unit of mag netic flux equal to the flux that, when linked to a cir cuit of one
turn, pro duces an elec tro mo tive force of one volt as the flux is re duced at a uni form
rate to zero in one sec ond. The weber is named for the Ger man phys i cist Wil helm
Eduard Weber (1804-1891).

weighted The con di tion when a cor rec tion fac tor is ap plied to a measurement.
weight ing The ad just ment of a mea sured value to ac count for con di tions that would

oth er wise be dif fer ent or ap pro pri ate dur ing a mea sure ment.
weight ing net work  A cir cuit, used with a test in stru ment, that has a spec i fied am pli -

tude-versus-frequency char ac ter is tic.
wideband The pass ing or pro cess ing of a wide range of fre quen cies. The mean ing var -

ies with the con text.
Wien bridge An ac bridge used to mea sure ca pac i tance or in duc tance.
wind ing A coil of wire used to form an in duc tor.
wire A sin gle me tal lic con duc tor, usu ally solid-drawn and cir cu lar in cross sec tion.
work ing range The per mit ted range of val ues of an an a log sig nal over which trans mit -

ting or other pro cess ing equip ment can op er ate.
work ing volt age The rated volt age that may safely be ap plied con tin u ously to a given

cir cuit or de vice.

X
x-band A mi cro wave fre quency band from 5.2 GHz to 10.9 GHz.
x-cut A method of cut ting a quartz plate for an os cil la tor, with the x-axis of the crys tal

per pen dic u lar to the faces of the plate.



X ray An elec tro mag netic ra di a tion of ap prox i mately 100 nm to 0.1 nm, ca pa ble of
pen e trat ing non me tal lic ma te ri als.

Y
y-cut A method of cut ting a quartz plate for an os cil la tor, with the y-axis of the crys tal

per pen dic u lar to the faces of the plate.
yield strength The mag ni tude of me chan i cal stress at which a ma te rial will be gin to de -

form. Be yond the yield strength point, ex ten sion is no lon ger pro por tional to stress
and rup ture is pos si ble.

yoke A ma te rial that in ter con nects mag netic cores. Yoke can also re fer to the de flec tion
wind ings of a CRT.

yt trium-iron gar net (YIG) A crys tal line ma te rial used in mi cro wave de vices.
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