


This equation is interpreted below, which shows the probability density of x (gaussian noise
vloltage) and the shaded part of the curve shows the cumulative probability of the noise from
+1.5 to + infinity.

is 1.5 or greater =
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Random number

To plot the probability of the signal, n, being less than the noise voltage requires calculating
the value of P(x) in equation 2 for all values of n. This is a tedious task, since equation 2 does
not have an explicit solution. However, Excel 5,O provides a function, called ERFC that
provides the above probability. ERFCO is defined so that:

(3)

Now, to plot the theoretical bit error rate (BER) of a signal vs. the Eb/No, all that is required is
to plot Error(x) vs. x. The value x is generated as a ratio, and convenient decibel ratios are
chosen for display (0 dB, 0.5 dB, 1 dB, etc.). This is plotted below, and is the theoretical BER
vs. Eb/No (the value of x) for coherently-demodulated 2PSK modulation.
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Impulse response of alpha=0.4 sine-compensated channel

a

Time, 16 units equal one databit interval

Note that the zero-crossings of the sine-compensated impulse response do not cross through
zero at the bit time (an uncompensated raised-cosine impulse response does cross through
exactly zero at the bit time) Next, the convolution of the pseudo-random bit stream with the
impulse response results in the time-domain waveform from the filter, shown below.
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Time-domain response of x/xin(x) compensated raised-
cosine filter

alpha = 0.4, sequence = 2’3 - 1 PRBS

One division equals one bit time

And finally, the resultant eye-pattern from the above time-domain waveform is shown.

Eye Pattern - Raised cosine + x/sin(x) compensation
alpha = 0.4, sequence = 2’3 - 1 PRBS

17-tap FIR filter equiwlent

r
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Summary

It is possible to graphically solve many interesting problems in the design and analysis of data
communications systems using spreadsheets. Three examples have been presented which
illustrate the utility of this method.


