THE MIXER
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A mixer is used throughout communications as a technology to multiply two signals.  It is used in both the modulation and demodulation process. In this visualization you will be stepped through the operation of a mixer with Double Side Band Suppressed Carrier  (DSBSC) for both modulation and demodulation of (1) a monotonic message signal, (2) an unfiltered bipolar binary signal and (3) a bandlimited bipolar binary signal.

A. MONOTONIC MESSAGE and DSBSC

To model continuous time signals we over sample a continuous time signal.

Signal Synthesis

1. Generate and plot a carrier cosine waveform with 8 samples per wavelength for a total length of kc=128 cycles or N= 8 * 128 = 1024 samples.

2. Generate and plot a message signal of km=8 cycles for a total length of N. 

Modulation

3. Mix the two waveforms together into a DSBSC signal and plot for a couple cycles of the message signal.

4. Plot the Power Spectral Density (PSD) of the DSBSC signal.

Demodulation

5.  Mix the DSBSC signal, in step 3, with the carrier and plot the PSD.

6. Using a filter like the Butterworth filter "m" file that can be downloaded from lgh-software-1d, make a low pass filter with cutoff a bandwidth of kc, arbitrary order and length N. Plot the PSD of the filter.

7. Using the low-pass filter in step 6, filter the signal in step 5 and plot the resulting PSD. Plot the time domain of the demodulated signal.

B. DIGITAL MESSAGE and DSBSC

Signal Synthesis

1. Generate the carrier described in Part A, Step 1 (don't plot). 

2. Generate a bit sequence of 8 bits. Convert this sequence to bipolar such that "1" = 1 and "0"=-1. Then using the Kronecker technique in V2, over-sample the bits such that the length of the vector is N. Plot a couple bit lengths of the bipolar signal.

3. Repeat Steps 3 through 7 in Part A but use the bit signal instead of the monotonic waveform. Do all the plots.

C. BANDLIMITED DIGITAL MESSAGE and DSBSC

1. Repeat Steps 1 and 2 in Part B. (don't plot, unless bit sequence is different) 

2. Using the lowpass filter design of Part A, filter the N long bipolar digital signal. (plot the bandlimited PSD of the binary signal)

3. Repeat Steps 3 through 7 in Part A but use the bit signal instead of the monotonic waveform. Do all the plots.  What do you think the difference is in the reconstructed binary signal of parts B and C.
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