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ifiGil FREQUENCY AND HIGH-SPEED TECHNIQUES 
894 Chapter 13 

relatively narrow slice of spectrum (per-
Imps 50-100hz), whereas something like 
a television picture requires several mega-
hertz. For completeness it should be 
pointed out that more information can be 
sent on a channel of given bandwidth 
if there is sufficiently high signal/noise 
ratio (SNR). Such "frequency compres-
sion" takes advantage of the fact that 
"channel capacity" equals bandwidth times 
1092 (1+ SNR). 

13.15 Amplitude modulation 

Let's begin with the simplest fonn of mod-
ulation (AM), taking a look at its frequency 
spectrum and methods of detection. Imag-
ine a simple carrier, Cos W et, varied in am-
plitude by a modulating signal of much 
lower frequency, cos wm t, in the following 
way: 

signal = (1+ in cos wmt)coswct 

with in, the "modulation index," less than 
or equal to I. Expanding the product, you 
get 

signal = cos wet + 1 mcos(w + wm)t 

+ mcos(w , - wm)t 

i.e., the modulated carrier has power at 
frequency w and at frequencies on either 
side vm away. Figure 13.37 shows the 
signal and its spectrum. In this case 
the modulation (iii) is 50%, and the two 
"sidebands" each contain of the power 16 
contained in the carrier. 

If the modulating signal is some com-
plex wavefonn [f(t)], like speech, the 
amplitude-modulated waveform is given 
by 

signal = [A+ f(t)]cosw0t 

with the constant A large enough so that 
A + f(t) is never negative. The resulting 
spectrum simply appears as symmetrical 
sidebands around the carrier (Fig. 13.38). 
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Figure 13.37. Amplitude modulation. 
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Figure 13.38. AM spectrum for a band of 

modulating frequencies (speech). 

AM generation and detection 

It is easy to generate amplitude-modulated 
RE Any technique that lets you control 
the signal amplitude with a voltage in a 
linear nianner will do. Common methods 
involve varying the RF amplifier supply 
voltage (if the modulation is done at the 
output stage) or using a multiplier chip 
such as the 1496. When the modulation 
is done at a low-level stage, all follothig 
stages of amplification must be linear. 
Note that in AM the modulating waveform 
must be biased up so that it never assumes 
negative values. Look at the graphs in 
Figure 13.39. 

The simplest receiver of AM consists 
of several stages of tuned RF amplifica-
tion, followed by a diode detector (Fig. 
13.40). The amplifier stages provide selec-
tivity against signals nearby in frequency, 
and they amplify the input signals (which 
may be at the microvolt level) for the de-
tector. The latter simply rectifies die 
RF wavefonii, then recovers the smooth 
"envelope" with low-pass filtering. The 

I 

Ex. 2016 
Samsung v. Resonant Systems, IPR2023-00992 

Page 3 of 3


	Screenshot 2024-08-21 at 8.07.36 AM
	Screenshot 2024-08-21 at 8.07.53 AM
	Screenshot 2024-08-21 at 8.08.18 AM



