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Simulation and realization of baseband pulse
shaping filter for BPSK modulator

This pulse shaping technique reduces side lobe levels of bi-phase shift
keying (BPSK) modulation and spectral spike elimination. Useful for space
communications, the technique can be implemented in a practical way.
This technique will be used in GEO satellites in the near future.

By D.Venkata Ramana, Surendra Pal and A.P.Shiva Prasad
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Figure 14. Simulated PSD of proposed window
function.
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The theoretical power spectral densit
(PSD) for an unfiltered BPSK signal is show
in Figure 3. Note that the sharp transitions i
the time domain lead to a relatively wid
power spectral density that rolls off quit
slowly. The first null occurs at a frequenc
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Experimental work

In this experiment, a M/s Merrimac BPSK modulator unit has been
used to study the modulated spectrum using pulse-shaping tech
niques. Here, we compared a Gaussian filter (N=2) [Figure 4] and a
new pulse-shaping filter (N=2) [Figure 5] designed with a cutoff
frequency of 350 kHz. The PSD of BPSK spectrum with new pulse
shaping is shown in Figures 6 and 7 for BT= 0.5 and 0.7, respectively
Gaussian pulse shaping filter with bandwidth and time product (BT) =
0.5 and 0.7 is shown in Figures 8 and 9, respectively. One can notic
from the above figures that the side lobe levels are less in new puls:
shaping filter compared to Gaussian pulse shaping filter.

The shaped NRZ data using Gaussian pulse shaped filter are show
in Figure 10, and shaped NRZ data using new pulse shaping filter ar
shown in Figure 11. The demodulated data are shown in Figure 12 fo
a new pulse shaping filter and Figure 13 for a Gaussian filter. The
demodulated data quality is good for a new filter as can be observec
from demodulated plots. It can be clearly seen that the new pulse:
shaping filter has shown advantages over the Gaussian filter for N=2

New window function

After studying several window functions [7] and modifying their
parameters successively by several iterations, a new window functior
was evolved. This window provides low side lobe levels. The simu-
lated PSD of proposed window is shown in Figure 14.

The proposed window function equation in frequency domain and
time domain are given by
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where T is equal to tow.

From Figure 15, notice that the first and second side lobe levels are
-25dB and -50dB, respectively. This reduction in side lobe levels
helps in reducing the interference with other systems.

Conclusion

Test and simulation results indicate that the side lobe levels are les
in new pulse shaping filter compared with a Gaussian filter (N=2).
Consequently, the new technique can be applied to future GSAT
satellite programd:FD
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