
3. (5 points) A binary unipolar RZ signal using rectangular waves with equally likely 1’s and 0’s is corrupted
by white noise with (double-sided) PSD of 3⇥ 10�8 W/Hz. The pulses are received with amplitude of 75 mV
at the detector. Find the largest data rate that can be used in this system while maintaining an error rate of
10�4.

Q(3) = 0.0013, Q(3.1) = 9.676E-04, Q(3.2) = 6.871E-04, Q(3.3) = 4.834E-04, Q(3.4) = 3.369E-04, Q(3.5) =
2.326E-04, Q(3.6) = 1.591E-04, Q(3.7) = 1.078E-04, Q(3.8) = 7.235E-05, Q(3.9) = 4.810E-05, Q(4) = 3.167E-
05

F{rect(t/T )} = T sinc(fT ) = T sin(⇡fT )/⇡fT

F{sinc(t/T )} = T rect(fT )

F{1� |⌧ |/T} = T sinc2(fT )
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SNR [dB] = 10 log(SNR), SNRq,dB = 6.02b+ 10.8 + 10 log(�2x/V
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pp), SNRj = 3/(�2t + f
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PB = Q[(a1 � a2)/(2�0)], PB = Q[
p
Ed/(2N0)]


