Channel Characteristics and Impairments

Exercise 1: A 10dBm signalis applied to one end of a 50 ohm co-
ax cable at frequencies of 1, 10 and 100 MHz. At the other end you
measure voltages of 7, 4 and 0 dBm respectively. Plot the ampli-
tude of the transfer function of the channel formed by this cable.
Show dB onthe vertical axis and log of frequency on the horizontal
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Exercise 2. How much power would a signal transmitted at the
edge of the 3 dB bandwidth passband have compared to the
power it would have if transmitted at the frequency with the low-
est loss? What would be the ratio of the voltages? What if the
bandwidth was defined as the 6 dB bandwidth?
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Exercise 3: If 7 is a time, which happens first,  or ¢ —zflf f(t) and
f(t — TYare the input and output of a channel with delay, which is
the input and which the output? What is the delay?
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Exercise 4: If the phase changes by"—;':ind the frequency is 1 kHz,
what is the delay? Ifthe}phase at the input is?f, what is the phase

atthe output? - tAY
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Exercise 5: A 100m transmission line has a velocity factor of 0.66.
Plot the phase response of the cable over the frequency range 0

to 6 MHz. 66w — =
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Exercise 6: Atelephone lineis being used to transmit symbols at
a rate of 300 symbols/second using frequencies between 800 and
1200 Hz. If the group delay must be less than 10% of the symbol
period, what is the maximum allowable difference in group delays

over this frequency range?
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Exercise 7: The input to a non-ideal amplifier is the sum of two
sine waves at frequencies of 1 and 1.1 MHz. What are the frequen-
cies of the harmonics of these frequencies? What are the frequen-
cies of the (positive) third-order IMD products?
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Exercise 8: A sinusoidal signal is being transmitted over a noisy

telephone channel. The voltage of the signal is measured with an — )
oscilloscope and is found to have a peak voltage of 1V. v
Nearby machinery is adding noise onto the line. The voltage of 1

this noise signal is measured with an RMS voltmeter as 100mVrms.
The characteristicimpedance ofthe line is 60Q€hnd it is terminated
with that impedance. Why was an RMS voltmeter used? What is
the signal power? What is the noise power? What is the SNR? %
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Exercise 9: Would you use AC or DC coupling to measure: a)#, (b)
/\ # and (c) the RMS power? Would you measure the average or RMS
power in each case? What is the RMS power of the signal z if it has

amean (DC) valueof > =2Vand” =3 V?
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Exercise 10: What are the units of ¢?
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Exercise 11: The output of a noise source has a Gaussian (nor-
mally) distributed output voltage. The (rms) output poweris 20mW
and the output impedance is 10QQ What fraction of the time does

the output voltage exceed 300mV? Hint: the variance ((f} of a sig-
nal is the same as the square of its RMS voltage. @ Y \6s 2
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