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Power Distribution in an Amplitude Modulsted Signal

by Angel M. Garcia

This enalysis concerns itcelf with the distribution of power in the amplitude
modulated (e.m.) signal which is characteristic to all stetions cperating in the
standard broadcast bend. It will, hopefully, explein the reason why, in meny
instances, the eudic component of an a.m. signal is inaudible even though the carrier
is present.

The emplitude moduleted signal consists of & redio-frequency (r-f) carrier end
a pair of sidebands symmetricelly located on either side of the carrier. These
sidebands are referred to as the lower and upper sidebands and are produced by the
moduleting signal (such @s music, speech, tone, etc.). This means, of course, &ll
of the intelligence being transmitted is contained in the 81debanas. Figure 1
illustrates the sidebands produced by amplitude mcdulation.
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The power in an amplitude mcdulated wave is divided between the carrier and
the sidebands. The cerrier power is constant (except in cases of overmoduletion)
and so the sideband power is the difference between the carrier power and the totsal
pover in the moduleted wave.  When a carrier ies mcdulated by a single sinuscidal
tone, the total power output is found from the formula:

pmao = (' - - ) X Pc,a..rz

where: Pmod 1s the power in the moduleted wave
m iz the percentage of moduliaticn
Pogy i8 the power in the earrier

Assuring thet & 5C0 watt carrier is modulated 100%, the power in the signal is:
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(1+ 5 )« 500= 150 wan
0f this total, 500 watte are in the carrier and 250 wetts in the sidebands. The
percentage of sideband power (250/750) = 33.3%. Of the 250 watts of sidebznd power,
there asre 125 watts in each sidebend and *he power content of each therefore is 16.6%
of the totel power output with 100% modulstion. In escence, 66.6% of the power in
an a.m. signal, modulated at +OO%, is wasted in the r-f carrier which dces not convey
any intelligence!

Note that in using voice modulation, the grester portion of the audio frequency
components will not modulate the carrier 100%, so that the power increase for voice
modulation is much less than for single tone modulatiocn. t is for this rezson
that stations conducting tests for DX purpcses should be encouraged to modulate with
a test tone.

The available sideband power takes a marked drop when the average percentage
of modulation is well below 100%. This is shown by modulating the carrier only 50%
when the carrier is 500 watts.
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The totel modulated power is now 562.5 watts Since 500 watts exist in the carrier,
nly 62.5 watts of power remein in the s*debandu, Since 62.5 watts is i+ the value

obta;nable with 10C% modulation, it is seen that reducing the modulation 50% ceuses
75% reduction in the available sideband power! Since all of the intelligence being

transmitted is contained in the sidebends, the desirability cf a high percentage

of modulation becomes evident.

I eincerely hore this article has been of interest to ell and that it hss
anewered come of the gquestions concerning a.m. signals which ycu may hesve had.
Comments regerding thisz article ere welcome, T3
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