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1. This tutorial will use a GNU Radio flowgraph to demonstrate simulation of a 
superheterodyne receiver.  

a. Open GNU Radio Companion by clicking on the GRC icon at the top of the 
screen or through the menu: Applications > Programming > GRC. 

b. Open the file “Simulate_Superheterodyne.grc” located in the “8 - 
Superheterodyne Receiver” folder of the “3614 Tutorials” folder on the Desktop. 

c. Execute the flowgraph by clicking the green play icon, by pressing F6, or through 
the menu: Run > Execute. 

2. This flowgraph simulates a superheterodyne receiver (SR) by downconverting a 
simulated AM radio signal to baseband in two stages.  

3. The simulated AM signal can be viewed in the Transmitted Signal tab.  
a. Move to the Frequency Domain tab to view the FFT of the signal which was 

generated by mixing the audio signal with a 450 kHz cosine signal and then 
passing it through a bandpass filter centered at 450 kHz.  

b. You can view the block diagram of the flowgraph without stopping it from running. 
Inspect the block diagram and identify the blocks that convert it to an AM signal. 

4. The first stage of the SR downconverts the radio signal to a lower, but still bandpass, 
signal at what is called the Intermediate Frequency (IF). 

a. Move to the IF signal tab and compare the modulation envelope presented in the 
Time Domain view with the modulation envelope of the Transmitted Signal tab. 
What is the most significant difference between the carrier frequencies? How 
does this difference affect the shape of the modulation envelope? 

b. Now view the Frequency Domain of the IF Signal.  
i. How is it similar and different from the Transmitted Signal? 
ii. Why are there multiple images of the signal? 

c. Inspect the next branch of the block diagram, and identify the blocks that perform 
the IF downconversion of the signal. 

5. The second stage of the SR downconverts the IF signal to baseband. 
a. Identify the blocks in the block diagram that perform the downconversion.  
b. Which of the signal images shown in the Frequency Domain view of the IF Signal 

is used for the downconversion process? 
6. The flowgraph can also use a microphone as input to the SR. Simply disable the Wav 

File Source block, enable the Audio Signal block, and then run the flowgraph again to 
use the microphone input. 


