
Project Summary

Oscilloscopes are devices used to measure analog signals, and display them on a digital display.
Oscilloscopes are used in applications where learning about specific characteristics of a signal is
important. Such characteristics include things like peak to peak voltage and period/frequency.
Modern day oscilloscopes have trigger levels, which freeze the current wave on screen when the
signal reaches a certain level, in order to get measurements. These are all features that users have
come to expect out of a modern day oscilloscope.

In this project, the goal was to create an oscilloscope from scratch that shares many of these
same quality of life features that users have come to expect from modern day oscilloscopes. This
project uses two BNC connectors in order to connect the analog signal generator to the
oscilloscope itself. The BNC connectors are connected to a PCB which then wires the signal to
an Arduino Uno microcontroller. The Arduino Uno collects the data displays on a laptop display.
This system is convenient as only two connections have to be made in order for the user to start
seeing the signal on the laptop screen: connecting the signal via the BNC connector, and
connecting the Arduino Uno to the user’s laptop via a USB connection.

To approach the project building process, the system was first split into six blocks: PCB,
microcontroller hardware, laptop functionality, data acquisition code, data calculation code and
trigger level. Each person was given two blocks to work on. Each block was expected to work
with its given inputs, and create the expected outputs. This ensured that once the full system was
connected, all of the blocks would connect and work in harmony with each other.

One of the main components required in a modern digital oscilloscope is the use of an
analog-to-digital converter (ADC). This converts the incoming analog signal into a digital signal
capable of interfacing with a digital device like a laptop. Not using the Arduino built in ADC
would have been ideal, as having an external ADC would result in a higher sampling rate and a
clearer image because of a higher bit rate. Unfortunately actually implementing an external ADC
proved to be more difficult than first assumed, as in order to collect the data from the ADC, it
needed to be wired up to the Arduino Uno using Serial Peripheral Interface (SPI). Using SPI
would have required using multiple Arduino Unos to collect data from two channels. This would
have complicated the stream of data, and was difficult to code. As such, we decided to pivot and
use the internal ADC on the Arduino Uno as it was much easier to implement in the final system.

This project was a major learning experience of ups and downs. One important takeaway is that
nothing is certain until it has been researched. Making assumptions about how to implement a
component or do a certain task is often more complicated than originally thought. So do research
early, and make sure that you have a good idea of how to implement something before starting
work on it.




