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Introduction

• To undertake an analysis of noise in continuous-wave (CM) modulation systems, we need

a receiver model.

• The customary practice is to model the receiver noise (channel noise) as additive, white,

and Gaussian. These simplifying assumptions enable us to obtain a basic understanding

of the way in which noise affects the performance of the receiver.
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• s(t) denotes the incoming modulated signal.

• w(t) denotes front-end receiver noise. The power spectral density of the noise w(t) is

denoted by N0/2, defined for both positive and negative frequencies. N0 is the average 

noise power per unit bandwidth measured at the front end of the receiver.

• The bandwidth of this band-pass filter is just wide enough to pass the modulated signal

without distortion.

• Assume the band-pass filter is ideal, having a bandwidth equal to the transmission

bandwidth BT of the modulated signal s(t) , and a mid- band frequency equal to the carrier

frequency fc , fc >> BT .
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Idealized characteristic of band-pass filtered noise.

• The filtered noise n(t) may be treated as a narrow band noise represented in the canonical
form:

n(t)= nI (t)cos(2πfct)−nQ (t)sin(2πfct)
where nI(t) is the in-phase noise component and nQ(t) is the quadrature noise component, both

measured with respect to the carrier wave Accos(2πfct).
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• The filtered signal x(t) available for demodulation is defined by

x(t)= s(t)+ n(t)
• The average noise power at the demodulator input is equal to the total area under the curve of

the power spectral density SN( f ):
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◊ Mixing of a Random Process with a Sinusoidal Process
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◊ Next, we wish to determine the output signal-to-noise ratio.
◊ Using the narrowband representation of the filtered noise n(t), the total signal at the

coherent detector input may be expressed as:
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This Eq. is



Lecture 10 - Slide 19

Noise in AM Receiver
BIRZEIT UNIVERSITY

ECE Dept.

Principles Of Communication Systems, ENEE3303



Lecture 10 - Slide 20

Noise in AM Receiver
BIRZEIT UNIVERSITY

ECE Dept.

Principles Of Communication Systems, ENEE3303



Lecture 10 - Slide 21

Noise in AM Receiver
BIRZEIT UNIVERSITY

ECE Dept.

Principles Of Communication Systems, ENEE3303



Lecture 10 - Slide 22

Noise in FM Receiver
BIRZEIT UNIVERSITY

ECE Dept.

Principles Of Communication Systems, ENEE3303



Lecture 10 - Slide 23

Noise in FM Receiver
BIRZEIT UNIVERSITY

ECE Dept.

Principles Of Communication Systems, ENEE3303



Lecture 10 - Slide 24

Noise in FM Receiver
BIRZEIT UNIVERSITY

ECE Dept.

Principles Of Communication Systems, ENEE3303



Lecture 10 - Slide 25

Noise in FM Receiver
BIRZEIT UNIVERSITY

ECE Dept.

Principles Of Communication Systems, ENEE3303


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25

