ECE  307- Communications

Lab #2

Amplitude Modulation and Demodulation

Objective


To generate AM and DSB modulated signals using the Motorola MC1496 modulator chip and to demodulate the signal using coherent and noncoherent techniques.

Procedure

1. Build the modulator circuit shown in figure 1 and the differential amplifier shown in figure 2.  The modulator circuit multiplies the two inputs Vs (signal) and Vc (carrier) and generates a differential output V0+ and V0-.  Connect the two circuits.

2. Drive Vs with a signal at approximately 5 kHz (below this the blocking capacitor will distort the signal) and drive Vc with a signal of approximately 50 kHz.  Use signal amplitudes on the order of 1 volt and avoid saturating either input.  Make sure to confirm frequencies on oscilloscope.


3. Ground the Vs input, and adjust the potentiometer so that the AC component of Vout is zero (a small D.C. offset voltage is possible due to the precision of the differential amplifier components).  Apply a signal to Vs and observe and graph Vout. This is DSB.

4. Change the potentiometer setting and observe Vout (time and spectrum).  Hook up a spectrum analyzer to the output.  Describe and graph Vout  for DSB and AM operation.
5. The percentage modulation and linearity of Vout versus Vs may be observed by displaying Vout on the vertical axis versus Vs on the horizontal axis of an oscilloscope.  Observe the waveform as you vary the potentiometer setting and signal level.  Describe the pattern for DSB and AM operation. 
6. Saturate the Vs input slightly and observe Vout.  How does this affect the frequency spectrum of the modulated signal?
7. Reduce the level of Vs and saturate the input Vc.  How does this effect the frequency spectrum of the signal?  Describe a method of AM modulation that uses a switch in place of a multiplier.  What might be the advantages of such a modulator?
8. Add the noncoherent detector circuit of figure 3 to the previous circuit.  Adjust Vc to approximately 50 kHZ.  Observe the output with a high impedance probe.  Hook up a spectrum analyzer to the output.  How does the output change as the potentiometer is varied and the signal frequency is changed?  What happens if the signal is modulated over 100%?
9. Find another group to work with on the following step.  One group’s circuit will be used as a modulator, and the other group’s circuit will be used as a coherent demodulator.  Connect both circuits to the same carrier signal.  Adjust the demodulator so that Vout is zero when Vs is zero (as in DSB).  Disconnect the diode detector circuit from the modulator, and connect Vout of the modulator to Vs of the demodulator.  Use the components from the diode detector on the demodulator to make a variable low pass filter at the demodulator output.  Describe the operation of this detector.  What are the advantages and disadvantages of a coherent detector over a noncoherent detector?                                    

Questions: Please answer all of the preceding underlined questions.

