Tutorial Sheet:  Signals in Noise

1.  The ratio of Energy Per Bit (Eb) to the Noise Power Spectral Density (No), or (Eb/No), is the digital equivalent of signal to noise ratio. Explain the Eb/No ratio using a simple rectangular pulse as an example.

2.  Our system works with the following characteristics:
Uni-polar signalling
Data rate = 2 Mbits/s
Received Voltage = 2 μV
Amplifier noise temperature = 2000K
What is the bit error rate?


2.  (Ans)
Eb = V2Tb = (4x10-12)(5x10-7) = 2x10-18
[bookmark: _GoBack]No = kTe = (1.38x10-23) x 2000 = 2.76x10-20
Eb/No = 72.46
(Eb/2No)1/2 =  6.02
Pe = Q(6.02) ≈ 1 x 10-9

