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Foreword 

	Thank you so much for choosing this book!

	In this book we will create together and step by step a few exciting and great projects with the microcontroller Arduino Uno. As the title of the book suggests, we will use the easy-to-use and free software Tinkercad from Autodesk and its approach of block-based programming. In addition, we will use sensors in each of the projects, such as a temperature sensor, or even an ultrasonic sensor and other components. 

	I am an engineer (M.Eng.) and would like to introduce you to the topics of electronics, Arduino and block-based programming with Tinkercad in an application-oriented, playful and simply explained way using DIY projects. Therefore you will find in this book in the first chapters a short theoretical introduction or refresher - depending on your level of knowledge - about the Arduino, the software Tinkercad and general electronics and in the following chapters you will get five great projects that we will build together step by step. We will create these projects here only virtually in Tinkercad. But you can also build them 1:1 with real parts in the analog world if you want to. For each project you will receive information about the required components, the structure of the respective circuit diagram and the individual steps in the creation of the program code using block-based programming. 

	No matter what age you are, whether you are still in school, whether you are already an adult, whether you are a student or a pensioner, if you are interested in one of the topics, you are in the right place!

	This book is aimed both at those who do not yet have any, as well as those who already have basic knowledge in one of the areas: Arduino, Tinkercad and electronics.



	




	1 Scope of learning 

	 

	What you can expect in this book and what you will learn

	In this guide you will find five exciting and great projects that we will implement together and step by step. We will use the Arduino microcontroller and the Tinkercad software from Autodesk. In the first chapters you will get a crash course on the software Tinkercad, on electronics and on the Arduino. If you don't have any previous knowledge, this will help you to get into the topic, if you already have previous knowledge, you can see it as a kind of refreshment of your knowledge. If you have no previous knowledge and want a more detailed introduction to the topics, you can also first work through the basic books of the respective topics (see last pages of this book). 

	Briefly summarized, this book includes the following: 

	- Background knowledge about the Arduino

	- Background knowledge of general electronics

	- Background knowledge about the section "Circuits" and the general operation of the program Tinkercad

	 -DIY project 1: DC motor speed controller

	- DIY project 2: Motion detector with alarm

	- DIY project 3: Steering control for toy robot

	- DIY project 4: Digital thermometer

	- DIY project 5: Ultrasonic distance meter

	 


2 What is an Arduino? The first steps

	 

	Simply put, an Arduino is nothing more than a small and very simple mini-PC or microcontroller that is capable of receiving input signals, processing them internally and then converting them into corresponding output signals. An input signal could be e.g. sunlight falling on a sensor. The corresponding output signal could e.g. control a (blind) motor. There are different models of the Arduino. For our projects in this book we only need the Arduino UNO (https://www.arduino.cc/en/main/products). 
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