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Amplitude Modulation (AM) _ %

Consider a carrier signal:

o) = A() cos(es.T)

In which the amplitude A(T) varies slowly with respect to
the carrier frequency. Let:

Alt) = l/é (/ +M CoOS (oo,.;/))
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Amplitude Modulation (AM) %

()=, (l—\- M cos (w.ﬁn cos (wt)

Most important trig identity in RF

cosS( ash) = Cc;s@)cos@o) - sw(a) st ()
cos( a)cs@®)= = cosCash) + = cos(a-k)
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()= \/o C os (wc_-{) carrier
+ mi/o Cas ([w,_+ co..,\‘l') upper sideband

+ ﬂ—a\cjg cos ((wr_ ~ wm)—]-> lower sideband

6dB conversion loss
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Frequency Modulation . %

W = w, *Aw,cos (w,t)

co. = carrier frequency

., modulation frequency
Aco, modulation amplitude

dq @)= RF phase



Frequency Modulation

JJDA

cos(al) =

()= V. Re

CoS(x) +4 s ()
Re ie__fig
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CP = wcj‘ + A;DO: S\n(w..{f) \
)=V, cos (et + 22 su(ait))
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Bessel Identity to the rescuel!

,:'i Z.S\q(x) P
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e => J.x)e
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Bessel Functions
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Frequency Modulation Spectrum_
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