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Abstract

Digital receiver is an interesting field in the world of the wireless
industry, it is included in commercial and defense products. Digital
communication circuits use programmable digital devices to perform the
signal processing necessary to transmit and receive baseband information
at radio frequency. Digital signal processors (DSP's) use suitable software
to provide the digital receivers with the required signal processing
functionality. This technology offers greater flexibility and potentially for
a longer product life since digital receiver has the ability to be upgraded
effectively with low cost.

Digital modulation based on frequency shift keying (FSK) is
widely used in high frequency data communication. The simplicity in the
implementation is the main reason for its popularity. Since noncoherent
detection is possible, additional components such as recovery circuits are
not necessary as required in other types of modulation techniques. In
addition, FSK is robust to noise and phase synchronization error that
present in a high frequency communication environment due to multipath
fading.

A non-coherent binary frequency shift keying (BFSK) digital
receiver is proposed and implemented. The receiver architecture is based
on subsampling technique, one bit data processing, discrete Fourier
transforms (DFT) and discrete wavelets transform (DWT). It can support
different data rates, such as 100b/s, 1kb/s, and 10kb/s.

A novel technique is proposed to simplify the noncoherent receiver
architecture. A single point DFT is used to detect the information
symbols. In addition, the Geortzel algorithm is used which is proved to be

more efficient to calculate DFT.



A new concept is applied to low data rates, such as 100b/s and
1kb/s. The down conversion process is performed by using the DWT with
Haar filter instead of conventional direct digital frequency synthesizer
DDFS.

MATLAB programs and SIMULINK modules have been used
to simulate and test the performance of the system for a wide range of
signal to noise (S/N) ratio. Simulation results have shown that for the
BER of 10, envelope detector requires approximately 6dB more than the
proposed receiver. So an enhancement of 6dB is achieved.

The Texas instruments TMS320C6711-DSK starter kit with its
companion software "Code Composer Studio" are utilized to implement

and execute the real time non-coherent digital receiver.
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