
IEEE
Microchips and 
Dip

Workshop 1 – Building the Circuit



Workshops
Overview

Workshop 1 – Building the circuit:
• Design requirements
• STM32 Microcontroller
• Picking components and reading data sheets
• Drawing a schematic using KiCAD
• Assembling the circuit
• Running Hello World on STM32

Workshop 2 – Intro to Embedded:
• Introduction to embedded software
• How to use the MCU datasheet
• Hardware Abstraction Layer
• Reading ADC (Temperature sensor)

Workshop 3 – Communication protocols and FreeRTOS:
• Intro to I2C
• Reading accelerometer data
• Intro to FreeRTOS
• Multi-tasking on a single core with FreeRTOS
• External resources



What is an 
embedded 
systems?

A computer system that involves, 
processor(s), memory, sensor, and other 
peripheral I/O devices.

This computer system performs 
a dedicated task, not a general purpose 
computer.

These systems don’t consume a lot of 
power compared to a desktop computer 
(Milliwatts compared to watts)



Examples of 
embedded devices



Embedded system vs desktop computer
• No filesystem or operating system

• Less than 1 Mb RAM

• 16-300 Mhz CPU

• No screen/monitor to display data

• 50 cents to 5 dollar cost

• Does a few specific task very well

• Consumes milliwatts

• Filesystem or operating system

• A few Gbs of RAM

• 2-4 Ghz CPU

• Has a screen/monitor to display data

• A few hundred dollars

• Multi-purpose

• Consumes hundreds of watts



What are our requirements

The system must collect 
temperature every second

The system must collect 
acceleration every 100 ms

The system must display 
this data somewhere



Selecting 
Parts for Our 

System

Temperature Sensor
Needs to be able to measure 
temperature within our 
required temperature range

Microcontroller
Needs to be able to 
communicate with sensor using 
digital protocols or analog signals

Accelerometer
Needs to be able to measure 
acceleration in 3 axis



Microcontroller
Selection



STM32 Nucleo



Specification



Installing the 
STM32CUBE IDE

• STM32CUBE IDE is STM's 
development 
environment for their 
microcontrollers

• Compilers

• Debugging tools (break 
points, memory 
visualization)

• Pin assignment user 
interface

• Board upload tools

• Hardware Abstraction 
Layer (SDK for STM32s)

• https://www.st.com/en/d
evelopment-
tools/stm32cubeide.html

https://www.st.com/en/development-tools/stm32cubeide.html


Summary of STM32l432

• Available (sufficient quantity for our need)

• Comes in a development board

• Complete IDE

• Good specs
• RAM

• FLASH Memory

• Sufficient inputs and outputs



Temperature sensor



Datasheet



Electrical 
Characteristics



Accelerometer



Datasheet



We have our parts. 
Let's design the circuit!

We'll use design software to draw up the circuit!



Designing the circuit 
with KiCAD

• KiCAD is an open source circuit design 
tool used for making electrical 
schematics and printed circuit boards 
(PCBs)

• We will be using it for designing a 
schematic

• https://www.kicad.org/download/

https://www.kicad.org/download/


Creating Symbols
Not all parts have a pre-made symbol, we need to make symbols for our sensors



Creating the 
Symbol 

(Continued)

File >> New Library

Press OK

Find a folder to save the symbols 
in (create a new folder if needed)



Creating 
the Symbol 
(Continued)

File >> New Symbol

Give the symbol a nameSelect the Symbol Library



Creating 
the Symbol 
(Continued)

File >> New Symbol

Give the symbol a nameSelect the Symbol Library



Creating 
the Symbol 
(Continued) Add the pins and create the symbol. 

Refer to the data sheet for specifics



Creating the schematic



Time to build the circuit
Please try not to reverse polarity anything :)



Hello World! Blinking an LED
Let's get the LED on the Nucleo board to blink!




