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Foreword 

	 

	Thank you very much for choosing this book!

	If you are looking for a compact practical guide for the great and versatile Raspberry Pi mini PC, then you are in the right place and well advised with this book: "Raspberry Pi | 101"! I am an engineer (M.Eng.) and would like to introduce you to the Raspberry Pi in a simply explained way. In this book, you will learn theoretical background knowledge about the Raspberry Pi, as well as the practical application through great and exciting example projects.  This book offers you an easy-to-understand, intuitively structured and practical introduction to the world of the mini PC! 

	In this course, we deal together and step by step with the assembly of the Raspberry Pi board, the installation of the necessary software as well as with the programming and the creation of first projects, e.g., a motion detector system. 

	This basics book is especially for those who have no or only very primitive previous knowledge about Raspberry Pi. No matter what age you are, what profession you have, whether you are a pupil, student, or pensioner. This book is for everyone who is interested in the fascinating topics: Electronics, Raspberry Pi and Programming. So in this Raspberry Pi basic course you will learn everything you need to know as a beginner about the world of the mini PC, its construction, use, and background! Take a look at the book and get your copy as an ebook or paperback at home! 








	1 Introduction to the Raspberry Pi 
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	1.1 What is a Raspberry Pi? 

	A Raspberry Pi is a kind of mini PC that consists of only one board with a processor and a few connectors. You can use it to perform basic functions, but most importantly to learn how to use computer technology, programming, and electronics. The Raspberry Pi Foundation has launched this single-board computer. This foundation is a non-profit organization founded in the United Kingdom whose goal is to teach people about computers and make computer education more accessible. 

	In 2012, the Raspberry Pi Foundation had launched its first Raspberry Pi model. The development of the Raspberry Pi has not stopped since then, and several updated versions and variants have been added to the product portfolio since then. The first Raspberry Pi model was quite modestly equipped with a 700 MHz single-core processor and 256 MB of RAM. The latest model consists of a quad-core CPU with a clock speed of over 1.5 GHz and 4 GB of RAM.

	1.2 The Raspberry Foundation

	It has a high value for our society that many companies have decided to develop modern resources for quality technical education of students. Especially at a young age, contact with the subjects: Computer technology, electronics, and programming essential for interest in the subject and skills for it. Raspberry Pi is one such organization that has recognized the current educational needs and provides a user-friendly and cost-effective solution for students and anyone else interested in technology. Raspberry Pi was originally launched in 2009 to promote computer science education in schools. 

	The Raspberry Pi Foundation's mission is to provide low-cost, yet powerful computers that individuals can use to learn how to solve technical problems while having fun doing it. This promotes awareness of the topic of computers and digitalization. 

	The organization was split into two halves in early 2013: the Raspberry Pi Foundation, which is mainly responsible for the educational aspect, and the Raspberry Pi Trading Ltd., which takes care of technology and trade. Proceeds from the sale of Raspberry Pi devices are used to fund the Foundation's charitable activities. Raspberry Pi Trading Ltd. is a (100%) subsidiary of the Raspberry Pi Foundation.

	1.3 Hardware specifications of the Raspberry Pi 

	The Raspberry Pi is available in several models. The two most important ones with the most features are the models A and B. We will take a look at which other models are available and which model you should choose in the next chapter. The main difference between models A and B is the USB port. The Model A versions consume less power and do not have an Ethernet port (i.e., no LAN or Internet connection). The Model B boards, on the other hand, have an Ethernet port. 

	A standard Raspberry Pi board contains the following components:

	
		Memory (RAM)

		(Main) processor (CPU)

		Graphics processor (GPU)

		Ethernet connection

		GPIO interface

		Xbee socket (wireless communication)

		UART (serial interface)

		Connection for the power source 



	 

	There are also a variety of ports for other external hardware. A storage medium is also required. A microSD memory card is used as a hard drive replacement in this case. The Pi board boots via the SD card in the same way as a PC that boots the operating system, e.g., Windows, from a built-in hard disk.

	The basic hardware requirements of the Raspberry Pi board primarily include the aforementioned microSD card with a Linux operating system, a keyboard, a monitor, a power supply and a video connection. Optional hardware specifications include a USB mouse, a USB hub with power supply, a case and an online connection (WLAN or LAN).
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	Working memory – RAM:

	The RAM (Random Access Memory) of a Raspberry Pi varies depending on the model and version. The RAM of the current Raspberry Pi 4 board ranges from 512 MB to 4 GB.

	System-on-a-Chip (SoC):

	System-on-a-Chip (SoC) stands for a combination of CPU and GPU. The Raspberry Pi is powered by an ARM-11 CPU. A separate Broadcom CPU is used in each board. The Broadcom chips and their use are listed below. 

	
		BCM2835: used in the Raspberry Pi 1 and Zero models

		BCM2836: Processor for the Raspberry Pi 2 generation

		BCM2837: Processor for the Raspberry Pi 3 generation

		BCM2837B0: Processor for the Raspberry Pi 3B+ and 3A+ generations

		BCM2711: Processor for the Raspberry Pi 4B generation



	 

	Storage capacity:

	The Raspberry Pi uses an SD card that works like a hard disk. SD cards with a capacity of more than 256 GB can be used in the Plus models of the Raspberry Pi.

	Display connector:

	The HDMI port on the Raspberry Pi board allows connection to sophisticated HDMI displays. There is also an RCA connector for connecting to older computer monitors and TVs. There is no VGA port, but this is no longer in use with modern displays anyway. 

	Network connection:

	The Raspberry Pi team also added a network adapter to the board that allows users to connect to the Internet. Some models have an Ethernet port for LAN connectivity, while others include a built-in Wi-Fi adapter that allows users to connect to a Wi-Fi connection. Some boards also have a Wi-Fi dongle option that enables a wireless network connection via a USB connection.

	GPIO interface:
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