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Single Conversion 
Superheterodyne AM Receiver 
 

Amplitude Modulation (or AM) is a simple way to transmit audio signals over 

with radio waves.  It is actually the simplest method to build a receiver for.  This AM 

receiver is a single conversion superheterodyne receiver that was made to receive signals 

in the range from 9.5 MHz to a little above 10 MHz.  A superheterodyne receiver has 6 

distinct stages as pictured in the diagram below. Each of these is described below. 
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Image Filter, Mixer, and Local 
Oscillator 
 

 

We constructed our radio in separate boxes that all plug together.  In the first box 

we included the image filter, mixer, and local oscillator. 

The image filter is the first stage the signal goes through in the radio.  It is used as 

a wide filter to eliminate the chance of more then one signal getting mapped to the IF 

frequency.  The mixer multiplies the local oscillator signal and the radio signal.  This 

multiplication is: 
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You get two different signals out one is the sum of the LO and the RF signal, and 

the other is the difference.  Because of these two terms there is a chance that two different 

signals, one high and one low, could be mapped to the same IF frequency.  If this 

happened you would hear both stations at once.  This is obviously not desirable so the 

image filter is set up to only let one of the signals through, the high one or the low one. 

The local oscillator is adjusted so that the signal that does go through, the 

subtraction in our case, is always at a certain frequency, this is called the intermediate 

frequency, of IF. 

The Image filter on our radio is simply a transformer that creates an LC band pass 

filter at roughly 10 Mhz.  The transformer used is the Mouser 42IF129 IF Transformer.   

The mixer we used is a Philips SA612 Mixer chip, along with various other 

necessary external components (inductors, capictors, etc.).  The SA612 is a double-

balanced mixer and oscillator (see data sheets).  The SA612 is a high gain (14db at 45 

MHz) and low noise (6db at 45 Mhz) devices.  It was the high gain of this device that 

prompted us to use this chip. 

The local oscillator is a Harley Oscillator LC circuit that uses a silicon tuning 

diode to change the frequency.  Using this the oscillator has an operating range from 20.2 

MHz to 20.7 MHz.  With our image filter set at 10 MHz and our IF amplifier and filter 
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stages at 10.7 MHz we are able to receive signals from around 9.5 MHz to a little over 10 

MHz. 

The frequency of the local oscillator is varied by adjusting a 10-turn 

potentiometer that is connected to the tuning diode.  This potentiometer is located off of 

the board and comes in on channel 2 (see picture above).  This stages is also equipped 

with an RF shield (see picture), the oscillator must maintain a constant frequency so it is 

sensitive to any interference. 
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IF Amplifier, Filter, and Detector 
  

The IF Amplifiers are in the middle of the radio and provide the most gain, and 
the most selectivity of the signal.  They receive a 10.7 MHz signal from the mixer, 
amplify that signal and filter out anything else.  At the end of the IF stages there is a 
detector that filters out the audio signal and passes only that on to the audio amplifier. 
 From simulation we had been expecting 30 to 40 db of gain per IF stage.  We 
ended up getting about half of that or about 15 db per stage.  There are four stages to our 
IF amp so it is probably giving us about 60 to 80 db of gain. 
 The selectivity is provided in part by the transformer that is located in each stage.  
The colored circle on the top can tune these to the proper frequency.  However, the 
crystal filters provide most of the selectivity.  They are 10.7 MHz, 2 pole, 7.5 KHz filters, 
there are two hooked up to provide a four pole filter. 
 With all four IF stages hooked up we started getting some oscillation so we put a 
4 db attenuator in-between stages two and three, this was effective in eliminating the 
unwanted oscillation. 
 The IF stages are also equipped with RF shielding boxes (there are lids that go on 
the top) this is to help eliminate any unwanted radio interference. 
 We also attached a 55 KOhm potentiometer across one of our transformers. This 
was to try and reduce the output impedance to match it with the next stage.  This was 
more or less effective, but more so on the third stage then any of the others. 

4 db Attenuator

Crystal Filter

Transformer RF Shielding

55 Kohm Potentiometer
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Audio Amplifier 
 
 The audio amp provides the last boost to the signal to make it large enough to 
power a speaker.  It has to be able to handle a fair amount of power to be able to drive the 
loud speaker so we used power TIP120 and TIP127 PNP and NPN transistors to handle 
the load.  They do very well and handle the load with no problem. 
 Our original audio amp we build on a printed circuit board, and it worked but it 
drew an unusually large amount of current.  While trouble shooting it we had to add large 
heat sinks to the transistors to prevent thermal runaway.  To work around this we built 
another one on a breadboard using the exact same design.  The one on the breadboard 
worked as well and drew less current.  Presently we have not had the time to trouble 
shoot the printed board and get it working. 
 The bread board amp worked very well except it picked up at 60 Hz buzz, this 
was fixed for the most part by adding a ground wire that connected to the metal back 
plate. 
 We also replaced the 10 KOhm feedback resistor with a 55 KOhm potentiometer 
to serve as volume control.  Turning it clock wise increases the volume. 
 

55 KOhm Potentiometer 
Volume Control

Speaker Output

Grounding Wire

Heat Sink
Power Transistor
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Specifications 
 

Frequency Range   9.45 Mhz – 10.15 Mhz 

Minimum Discernable Signal  6 uV 

Receiver Blocking   46 dBM 

Power Supply    -Vcc: -6.5 to -5.5 V 

     +Vcc: 5.5V to 6.5V 

Current Draw    60 -100 mA 

Approximate Signal Gain  120 dB 
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