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Background

● 1830’s: Radio started from wireless communication from inductive/capacitive 
inductance and transmission

● 1864: James Clerk Maxwell discovered electromagnetic waves (i.e. light, radio, 
x-rays) propagated at constant speed in free space

● 1888: Heinrich Rudolf Hertz used Maxwell’s theory of electromagnetism and 
proved the airborne transmitted waves (“Hertzian Waves”) through a frequency 
later became the radio spectrum

● 1906: On Christmas Eve, Reginald Fessenden produced first AM broadcast to 
sailors at sea (“Oh Holy Night”; Bible verse)

● 1933: Edwin H. Armstrong patented FM radio
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Project Overview: FM Radio

● Need a tuner, antenna, transistors (2N3904), resistors, capacitors, Op-Amp 
(LM386) 

● FM vs AM
○ FM has a crisper/cleaner sound, less noise
○ FM : Frequency Modulation (sound better) (88MHz - 108MHz) (Bandwidth: 200kHz per channel)
○ AM: Amplitude Modulation (heard further away) (550kHz - 1720kHz) (Bandwidth: 10kHz)
○                when switching between frequency range generally
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Requirements
● Target frequency: 88 - 108 MHz
● Power output from 8 ohm speaker needed: (150mW x 2) ≅300mW

○ Power output from op-amp: 250-325mW

● Variable Capacitor Range: 0.093 nF - 0.253nF
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Schematics
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6 (AA batteries)

(tuner)

(.114nF - .172nF)

(helps reduce noise)



Part Details: Transistor (2N3904)
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Part Details: Op-Amp (LM386)
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Demo Video
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https://docs.google.com/file/d/14Mk8bQIk9s2xWUkCG6ya6fa6ABXc9yi9/preview


Learned?
● How a tuner works: capacitor, inductor, frequency
● Difference between AM and FM
● Trial and Error with electronics
● Noise Causes/Reduction:

○ Electronics w/in 20 feet causes disruption (white noise/static)
○ VHF radio reception limited to 30-40 miles
○ Adding more precise antenna
○ Frequency mixer: creates new frequencies from two signals
○ Adding capacitor from Vcc to speaker/ground
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Questions..?


