ECE 222L 

Lab 4 – Putting it together – an AM radio receiver
You will need a small speaker for this lab.  You can use any old stereo or computer speaker you have, or you can buy one.  You often find quite good ones at thrift stores.  You may need a speaker again in ECE 223, depending on choice of project.

Figure 1 shows a basic AM radio receiver.  As you can see, you already have built almost everything!  The tunable tank circuit selects the frequency of the desired station.  The diode and RC filter (your half-wave rectifier) perform demodulation: removing the high-frequency radio wave and leaving the low-frequency audio signal.  See the appendix for more on modulation and demodulation.
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Figure 1.  An AM radio receiver.

 
Build the complete receiver by adding the simple non-inverting amplifier (you will probably need a pretty substantial gain, maybe 50-100) and connect it to a speaker.  Remove the function generator and resistor from your tank circuit and add an unshielded wire (maybe a few meters long) as an antenna.  You should be able to pick up an AM radio station, though you will probably have more success outside of the lab.  

You can also use the function generator to produce an AM signal as follows:

1. Connect the Channel 2 output to the AM input on the back of the FG.

2. Set Channel 2 to produce, for example, a 1 kHz sine wave at 1 volt peak to peak.

3. Set Channel 1 to produce say a 2 V peak-to-peak sine wave at, for example, 1 MHz.

4. Press the MODUL button and use the up/down arrows to scroll to AM.  

You can use another unshielded wire connected to Channel 1 to serve as your transmitting antenna while you test your receiver.  You should be able to see the demodulated signal on the scope as well as hear it out of the speaker.



In your report, discuss how you built and tested the complete receiver circuit and how well it worked.  Demonstrate the complete receiver to the TA.

Appendix - some background on amplitude modulation.

Radio stations transmit electromagnetic waves at different frequencies.  When you turn the tuning dial on your car radio, you change the frequency that your radio receives.  For example, when your radio receives a AM station at 930 kHz, it is tuned to receive only signals with frequency content that is close to 930 kHz. 

Radio transmitters “mix” the sound waves into the 930 kHz signal and convert it to an electromagnetic wave.  This process of mixing two signals at different frequencies is called modulation.  Your car radio receives the electromagnetic waves, converts them to electrical signals, separates the audio and radio signals and sends the audio signal to your speakers.

Radio stations use one of two methods to mix audio frequency sounds into a radio signal.  They are frequency modulation (FM) and amplitude modulation (AM).  AM modulation changes the amplitude of a high frequency, sinusoidal electromagnetic wave by an amount proportional to the amplitude of the sound wave.  Figure A1(a) shows a radio signal with no modulation.  A1(b) shows a radio signal with amplitude modulation.  The amplitude of the radio wave follows the amplitude of the sound wave.
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Figure A1.  Radio wave with (a) no modulation and (b) amplitude modulation.

The process of converting the received signal into an audio signal is called AM demodulation.  One technique illustrated here uses a simple diode half-wave rectifier circuit.  As seen in the figure below, the diode removes the negative portion of the incoming signal.  The remaining signal is low-pass filtered to remove the radio frequency, leaving only the low-frequency audio signal.
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