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FM broadcasting has many advantages over AM broadcasting, e.g. audio
quality, noise immunity. Therefore, there are a lot of new FM-radio stations built to
service listeners. There are FM stations using carrier frequencies just right next to
each others, 250 kHz in Thailand’s regulation. Interference between close-carrier
frequencies is more difficult to handle than those far-apart frequencies.

In order to prevent carrier frequency to deviate more than available
bandwidth, audio signals must be kept within 15 kHz band and under a level that
produces the maximum frequency modulation. Keeping the audio signals to be under
15 kHz can be accomplished by using some kind of lowpass filters (LPF). However,
to maintain a proper level of audio signal requires more attention since the signal at
different bands represent different modulation index.

In this thesis, the audio signal is divided into 3 subbands then process
separately before recombine to produce an output signal. Each band has identical
block diagrams, but different setting. The low frequency band has cutoff frequency at
800 Hz, 820 and 3000 Hz of mid frequency band and 3200 Hz for high frequency

band.



To prevent overmodulation, each band has a level monitor follow by an
adaptive dynamic gain adjusting. If the signal goes above a threshold level, its
amplitude will be gradually compressed within amount of time called “attack time”.
In the other hand, if the signal goes from above to under the threshold level, the signal
will be gradually released from compression within amount of time called “release
time”. The attack time and release time are required to allow the audient to hear the
dynamic range of the sound, but fast enough to prevent the overmodulation.

The results show that the bandwidth of the FM spectrum is 186 kHz when
using compressed audio signals, compare to 240 kHz when no compression, while the
quality of the audio signals is acceptable. The results also show that the attack time
and release time of each band are follow the setting. Since the high frequency band
will produce wider bandwidth in the modulating FM spectrum, therefore the attack
time and the release time in this band must be smaller

The entire audio processing are done in real time using the TMS320C6713
DSK, by Texas instrument, operate at 255 MHz clock speed with 512 kbytes of ROM

and 256 kbytes of RAM.
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