
 

Circuits AM Radio

Consider an exampleapplication of the circuit technique
we have studied wireless communications

Challenges in transmittingaudio information fordata
via radio waves

Equipment size Antennadimensions are inversely
proportional to thefrequencyat whichtheyworkwell Directly

East at s 1555am
This topic is studed in 6.230 EM waves

Interference Earlytransmitters receivers hed no
selectivity sowould interfere with one another
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one way toencodeinformation is ITwith frequentlectivity
originallydevelopedbyLodge Tesla 1

Each transmitter is allocated a narrow rangeofallowed frequencies eg attemptbfather10k 7 slots centered
AM stands for AmplitudeModulation
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Each transmitteronlytransmits in the specifiedfrequency
band To getinformation from that transmitter tune
the receiver to that frequency band
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How do we encode our information to be in a given
frequency band One way is Amplitude Modulation
or AM we could also modulatefrequency phase

carriersignal S t 15 t 41 waveform
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Thesesignals have a certain contentdistribution across
frequency this topiccoveredin 6.300 6.3011
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Note that modulation multiplication is inherently a
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Nonlinear circuits are interesting and important
nonlinearcircuits andhow to analyzethem are
introduced in 6.2087
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modulator multiplier couldberealized with manycircuit designs
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Today lets look at how to recover our desired signal
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The superdiscleclipsoff the negativeportionof B t
togenerate t This is a nonlinear operation that gives
C t different frequencycontent than B t some low
frequency content mean W and below some high frequency
content near Wc

The local average of C t tracks theenvelope
of B t

t is low frequency high frequency
envelope carrier frequencycontent

we stuff
If we filter off thehigh frequencycontentand
the de content we can recover our audio signal
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t D t has the same content
as our original signal
SCD We have transmitted

testiftiffofstaffetWhhamana www.msn
Frequencywe and

recovered

AM radio is one way to encode information andsend it over a channel at radio frequencies near
a carrier frequency Wc
We can also use encoding methods besides Amplitude
modulation and can also send digital data like
wifi or a cellphone
Consider a modulated sinusoid
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Verying M t to carry information is AM

If we instead varied phase t or made a

8 1 rebel Eratiitate
This is FrequencyModulation or FM redio

We can send digital signals byselecting different
combinations of M to represent different
digital symbols and very M with time to
send data

feedThis is howcellphone wifi work


