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This project aims to have a fully functional guitar pedal that willuse a
Digital Siznal Processing (DSP) chip to manipulate signals from a guitar
to generate new andio effects. This guitar pedal will benefit musicians
and offer an educational epportunity by allowing the user to program
and customize the pedal with their own desired effects. The pedal i=
programmed using C as it is a very user-friendly coding language. The
problem we intend to solve is the lack of customizability of guitar pedals
while offering the user an educational opporiunity,

Prototype Development

To develop the first prototype, the Microchip was soldered onto a
breakout board and then placed onto a breadboard. Around this
breakout board the power supply cireait was assembled as well as the
filters for the input and cutput signals. After the prototyping circait was
assembled along with the buck converter, power supply, function
generator and oscilloscope, the tests could begin. This prototype
development setup was necessary for the development and testing of
our code. It was imperative that both circuitry and software worked
hand in hand for this project as they are interrelated. Below one can see
the breadboard on which all testing took place as well as the input
(vellow) and cutput (Elue) signals from the cscilloscope,

A Printed Circuit Board (PCE) was designed using an open-source,
Computer Aided Desizn (CAD) software called Kicad 6.0, Shown left to
right is an evolution from CAD model to the final PCE design

Signal Processing Code

The pedal reliez on a Microchip. Diagram
below illustrates a basic signal
modification. Multiple codes were
adapted for the pedal and can be loaded v
onto the board via USE. Some of the

coded effects include clean, booster,

The enclosure was fabricated nsing SOLIDWOFREKS. This enclosure was
then 3D printed using PLA in an Ultimaker 5. Afterwards, the print was
then spray-painted lizht purple.

A Finite Element Analysis (FEA) was performed on the enclosure
designed to house the pedal components using SOLIDWORKS, &4
maximum loading of 6o Ibs is applied at the location of the footswiteh.
The largest stresses are shown in red near the application of the force,
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In Conclusion the final prototype was made for this project. While there
are many improvements that can be made, the main goal of having a

programmable pedal was achieved, A user can program the guitar pedal
by uploading their own C++ code by using MP Lab and then alter the
effects according to their liking.

Goals for future development:

» Create an integrated power supply

» Have an aluminum cast enclosure that is more compact,
- Have a PCE that iz more compact

- Improve the clarity of the audio output
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