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Amplitude Modulation “AM” with Envelope Detector 
Large S/N limit 
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Amplitude Modulation “AM” with Envelope Detector 

T2 

[ ]= = + ω + ω + ωc c c c s ci y(t) A 1 ( t n ( t n ( in t 

{ }ω= cj t(t)e 
slowly varying 

0 

2W 

f0 fc 

= o 
kTN 
2 

){ }(t) 

) 

n(t) 
ns(t) 

{ }eR Y(t) 
nc(t)Ac

Lec 16b.6-2 

Rece ved m s t) cos t)cos t)s

Re Y

Y(f Im Y

Y(t

[1 + m s(t)] 



2/2/01 

Amplitude Modulation “AM” with Envelope Detector 
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Amplitude Modulation “AM” with Envelope Detector 
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AM Performance (small S/N limit) 
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Frequency and Phase Modulation (FM, PM) 
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FM Bandwidth Expansion Factor β* 
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Vector Signal Analysis of PM/FM 
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Calculation of PM Sout/Nout 
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Calculation of FM Sout/Nout 
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out/Nout 
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“FM Threshold” – (low SNR limit) 
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Issues In Choosing Modulation Type


1) Desired output SNR

2) Cost of bandwidth ($, availability) (for communications or 


storage) 
3) Standards imposed on channel, inexpensive equipment 
4) Potential for source coding 
5) Characteristics (noise, fading), potential for channel coding 
6) Cost, power, weight, size, thermal constraints on system 
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Output SNR Requirements 
CD-quality audio: 

say 40 dB dynamic range (loudest power/“quiet” power) 
+55 dB SNR ⇒ 95 dB so 20 LOG10L ≅ 95 
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Nominal Bandwidth Requirements


1) Voice: ~3 kHz (6kHz excellent)


2) Music ~15 + kHz


3) Video ~6 MHz (NTSC), 20 MHz (HDTV)


4) Data ~10 – 109→7 bits/sec; 104 OK often 
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State-Of-The-Art Source Coding 
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FM Hybrid Analog Communication System 
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AM Hybrid Analog Communication System 
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FM/AM Analog Communication System 
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