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Multiplying a signal m(t) by the

square-wave T'(t) 1S equivalent to

SWltCh I ng O pe ratl on switching m(t) on (for half a

period) and off periodically.
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Switching Modulator
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r(t) = % + %cos(anCt) — %cos(Zn(ch)t) + %cos(zn(Sfc)t) 4
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m(t) + %m(t)cos(anCt) - %m(t)cos(Zn(BfC)t) - %m(t)cos(zn(SfC)t) + ...
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Switching Modulator

/& m(t)'x r() BPF — x(t) = %m(t)cos(anCt)
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r(t) = % + %cos(anCt) — %cos(Zanc)t) + %cos(zn(Sfc)t) 4
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Switching Demodulator

y(t) = Acm(t)cos(2nf.t) M y(@®) x ()

LPF
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r(t) = % + gcos(anCt) — %cos(Zn(SfC)t) + %cos(zn(SfC)t) + ...

1 2 2 2
y(t) xr(t) = EY(t) o Ey(t)cos(anCt) - gy(t)cos(Zn(Sfc)t) + gy(t)cos(Zn(SfC)t) + -




Switching De

o

y(£) = Acm(t)cos(2nfit) % Ly (t) X 7(¢)

y(t)r(t) =%y(t)+%y(t)cos(2ﬂ fct)—%y(t)cos(br@ fc)t)+%y(t)cos(2n(5 £, )t)+
=%Acm(t)cos(27z ft)

+2 Am(t)cos(27 ft)cos(27 f 1)
—% Am(t)cos(27 ft)cos(27 (3, )t)

+%Acm(t)cos(27z ft)cos(27(5f,)t)+---

@ Now, recall that cos(4)cos(B) = %COS(A + B) + %COS(A — B)




Switching Demodulator

r(0)

o

y(t) = A.m(t)cos(2nf.t) / »y(t) X r(t)

y(t)r(t):%Acm(t)cos(Zn f1)

+% Acm(t)(l +cos(27z(2 fc)t))
_i Acm(t)(cos(Zﬂ( fc)t)+cos(27z(5 fc)t))

+% Acm(t)<COS(27Z'(3 f)t)+cos(27(7 fc)t))+---




Switching Demodulator

r(0)

o

y(t) = A.m(t)cos(2nf.t) / »y(t) X r(t)

y(t)r(t) :%Acm(t)cos(Zﬂ ft)
+%Acm(t)+%Acm(t)cos(27r(2 fc)t)
_i Acm(t)cos(zﬂ(z fc)t)—i Am(t)cos(Zﬂ(4 fc)t)

+% Am(t)cos(27(4 fc)t)+% Am(t)cos(2z(6f,)t)+--




y(t) = A;m(t)cos(2mfit) %

Switching De

o

y(t) x r(t)

y(t)r(t)=%Acm(t)cos(27zfct)

+%Acm(t)+%Acm(t)cos(27r(2 fc)t)

—é Acm(t)cos(Zﬂ(Z fc)t)—é A%m(t)cos(Zﬂ(4 fc)t)

LPF

— (1)

+% Am(t)cos(27 (4 fc)t)+$ Am(t)cos(2z(6f,)t)+--

Ac
m(t) = ?m(t)




