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Modulation

= \\Vhy?
= [Ime domain - Freguency domain
®x Analog - Continuous Wave (CW)

= Digital. ..
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Baseband signal

x “| ow frequencies” - raw unmodulated signal
= [ypically:

x “audio” band 20 - 20000 Hz

= Nowadays up to few MHz

= | ow pass filterea

<HY-330> Introduction to telecommunication systems theory
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lime vs. Freguency Domain

® Analog signals are manipulated in time domain
= [lters are used to restrict signals in frequency domain

x \Ne may go from one domain to the other using (Inverse) Fourier
Transform

® [ he frequency domain representation reveals the bandwidth requirements

signal
amplitude

time frequency

Time domain Frequency domain

<HY-330> Introduction to telecommunication systems theory
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Carrier

x Cosine/sine signal

52 i i

* Incorporates noinfo

<HY-330> Introduction to telecommunication systems theory
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Modulating Signal

® Consisted by multiple cosines

x Should make sure no over-modulation occurs

. Follows the Information source

<HY-330> Introduction to telecommunication systems theory
CSD.UoC Stefanos Papadakis fall 2024
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Amplitude Modulation

Amplitute Modulated Signal
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Amplitude Modulation

sideband

sideband
(e~ fpy)
Modulating
(intelligence)

signal

Amplitude

Peak amplitudes
ol sIne waves

. .
A
.
.
. ¥
/ r X ,
/ - > N -
AM wave N
(time domain) -

\
AM wave
(frequency domain)
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Frequency Modulation

CSD.UoC

Carrier Signal

Modulating Sine Wave Signal
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Frequency Modulated Signal
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AM vs FM

CSD.UoC

(a)

Carrier
signal

(b)

Modulating
signal

(c)

Amplitude
modulation

(d)

Frequency
modulation
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Time traces

HF - high frequency signa

LF -low frequency signal

Amplitude modulated HF signal

Frequenrcy ! Phase modulated HF signal
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requency mixer

CSD.UoC

Input Output
signal signal

Local
oscillator
signal

a) DOWNCONVERSION b) UPCONVERSION
foey = fio - i foer = flo + fi

R¥2

DC Frequency DC Frequency

Radio Frequency o @ Intermediate Frequency Radio Frequency O?‘o @ Intermediate Frequency

(fe) (f,) (fur) (fs)

Q Q)

Local Oscillator Local Oscillator
(f.o) (f.o)
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