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Introduction:

Quadrature amplitude modulation (QAM) is an encoding scheme where digital data is
mapped to an analog signal consisting of 2 carriers, sin(2*pi*f*t) and cos(2*pi*f*t), at
different phases (multiples of 45°).  A continuous data stream can be encoded and
represented on an 3-bit table and therefore an 8-point signal constellation.

The project will utilize the Texas Instruments’ TMS3206711 DSP development board to
implement code written with Matlab Simulink software.  Software will be developed in a
C++ environment to implement modular code, algorithms, and utilize cross development
code for the DSP processor.  This code will address a QAM communication problem in
which a data signal will be sent to the DSP board, modulated, transmitted, and then
received and demodulated.  A goal of this project is to use the graphical building block
set provided by Matlab and Simulink to generate the code for the DSP device, bringing
the amount of written code by the user to a minimum.

Inputs/Outputs:

The input will consist of an analog signal entering the DSP board. After being modulated,
transmitted, received and demodulated, the output signal will represent the input data.
See Fig 1.

Methods:

The first task is to break up the 16-bit digitized signal into 5 3-bit manageable segments
(0 through 7 in binary).  It is important to note that 16 cannot be evenly divided by 5
therefore the LSB will be masked off because it will most likely be buried in noise.  This
process will be implemented through logical AND operations in simulink.  The 3-bit data
bytes will then be encoded into the carrier signals.  Either a look-up table in matlab will
be used, or the QAM block in simulink (although the QAM block may not be compatible
with the DSP board).  The demodulation will be considered at a later date once
modulation is achieved.

Limitations:

The Texas Instruments’ TMS3206711 DSP development board is limited by an 8 KHz
sampling rate.  This will severely limit the frequency of the input signal.




