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FM Music Synthesizer on FPGA
By The Synthesizers

Department of Electrical and Computer Engineering

Project Overview

Our 16-channel FM Music Synthesizer 
connects to MIDI-supported keyboards and 
applies frequency modulation to the notes 
being played. A user interface and LCD 
display allows customization of modulation 
parameters as well as waveform selection 
(Sine, Square, Sawtooth, Triangle). The 
SoC's processor decodes the MIDI data and 
the FPGA implements custom RTL to 
generate and modulate the requested 
notes. DSP is accomplished using fixed-
point arithmetic to balance resources and 
numerical accuracy. An ADSR (Attack, 
Decay, Sustain, Release) envelope is 
applied to both the carrier and modulator 
signals to create a time-varying FM signal. 
The digital signal is converted to analog 
using a 24-bit DAC. A low-pass 
reconstruction filter is applied to the signal 
before it is output via a 3.5mm audio jack.

Budget: $225
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System Process Overview
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