Amplitude Modulation:
Demodulation
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Demodulation

Q:What is demodulation?

Demodulation is recovering the original message signal.
Also known as detection.

Q:What is a demodulator?

It is a circuit that accepts a modulated signal and
recovers the original message signal.
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AM Demodulator

Q:What is an AM Demodulator?

A simple AM demodulator is an Envelope detector. It is
circuit that detects the envelope of an AM signal,
which is the information signal.
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Envelope Detector

Q:What is a half wave envelope detector!?
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Envelope Detector

Q:What is a half wave envelope detector!?
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Envelope Detector

Q:What is the output of the RC circuit?
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invelope Detector
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Envelope Detector

Q:What if the RC circuit has the wrong time constant!?
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Envelope Detector

Q:What is an Envelope Detector?

v, (1) =V, (O p) = (V. +v,(1))cos2r f.1)]p(¢)

Ve () _)®_> v, (1)

p(t)
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Envelope Detector

Q:What is an Envelope Detector?

p(t) = 1 + 2 cos(27f t)— 2 cos(67f 1)+ 2 cos(10xf t)—....
2 7 kY4 S

v, (t) =

(V. +v,,(t))cos27 f.0)]

v, (t) =

v, (1) =V, cos2x f,t)+v,, () cos27 f.1)]e {% + 2 cos(27f 1) — }
T

(V. +v,,(t))cos2r f.0)]

V(1) = v (1) =
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Envelope Detector

Q:What is a Full wave envelope detector?
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Envelope Detector

AM signal
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Envelope Detector

Exercise: Find an expression for the output of the full wave
rectifier detector.

13 EENG 372:Topic |:Amplitude Modulation Dr. Sana Almansoori 10/25/20



Homodyne Demodulator

Q:What is a Homodyne Demodulator?

Ve ()

—o—E—

v (1) =cos(2xf t)
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Homodyne Demodulator
Q:What if the input is DSC-LC!?

Vosgre (&) =V.cos2x f.t)+V cos(2x f, t)cos(2x f. 1)

VDSB—LC(f):%[5(f_ﬂ)+5(f+fc)]
W= Lo Vo fus) T S = i) #V,(F + i)

Vpss_rc () : m

v, (2)

v.(t) =cos(27f 1)
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DSB-SC
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Homodyne Demodulator
Q:What if the input is DSC-SC?

Vpsg_sc (1) =V, (t) cos(2x f, 1)

Vsrse (N =2 = 14V, (F = 1)
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v.(t) ' =cos(2xf t)
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Single Side band (SSB)
[ Vi (D
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Homodyne Demodulator
Q:What if the input is SSB?

Visa 1) =5 W = 14V, (4 1)
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Frequency Division Multiplexing (FDM)
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