LE/EECS 4214 Digital Communication Fall 2014

Quiz #2, Thurs. Oct. 16, 2014 Name:

1. (8 points) A quantizer is capable of processing signals between +1.5 V and -3.0 V what is the maximum
AC signal power of a sine wave that can be linearly processed by such a quantizer?
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2. (8 points) An analog signal has been quantized to 16 levels, but the resulting SNR is 25 dB too low. How
many bits should I be using in my quantizer to meet the SNR spec?
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3. (2 points) A 32-kHz signal has been quantized to 15-bit resolution. What is the minimum time duration
of one bit needed to transmit this data? (Assuming only 2-level binary transmission).
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4. (2 points) Determine the minimum sampling rate necessary to sample and perfectly reconstruct the signal
z(t) = sinc(12345t) where t is in seconds (s).
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¢ =3 x 108 m/s (in free space), ¢ = 2 x 10® m/s (in media), 1 km = 103 m, 1 ms = 10735,1 Mb=10%b

F{rect(t/T)} = Tsinc(fT) = T'sin(n fT)/w fT
F{sinc(t/T)} = Trect(fT)
F{1 —|7|/T} = Tsinc?(fT)
sin(a + b) = sinacos b + cosasin b, cos(a + b) = cosacosb —sinasinb
sin(a £+ b) = sinacosb + cosasin b, cos(a + b) = cosacosb F sinasinb
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sin 2a = 2sinacosa, cos 2a = cos® a — sin
cosa = (€% + €779)/2,sina = (e/* — e77%)/j2,tana = sina/ cosa
"/’z(f) = IX(f)|2a Gz(f) = Z |Cn|26(f mp nfo)a Gz(f) = lim7_00 %lXT(f)P
Ry(7) = % z(t)z(t + 7)dt, Re(7) = iMoo 7 [oog Z(t)z(t + 7)dt
en = [22 z(t) exp(—j2nnfot)dt

SNR [dB] = 1010g(SNR), SN Ry 45 = 6.02b + 10.8 + 10log(02/V,2), SNR; = 3/(0? + f%)



