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It’s an exciting time to get involved with MicroPython, the re-implementation of Python 3 for
microcontrollers and embedded systems. This practical guide delivers the knowledge you need
to roll up your sleeves and create exceptional embedded projects with this lean and efficient
programming language. If you’re familiar with Python as a programmer, educator, or maker,
you’re ready to learn—and have fun along the way. Author Nicholas Tollervey takes you on a
journey from first steps to advanced projects. You’ll explore the types of devices that run
MicroPython, and examine how the language uses and interacts with hardware to process
input, connect to the outside world, communicate wirelessly, make sounds and music, and
drive robotics projects. Work with MicroPython on four typical devices: PyBoard, the micro:bit,
Adafruit’s Circuit Playground Express, and ESP8266/ESP32 boards Explore a framework that
helps you generate, evaluate, and evolve embedded projects that solve real problems Dive
into practical MicroPython examples: visual feedback, input and sensing, GPIO, networking,
sound and music, and robotics Learn how idiomatic MicroPython helps you express a lot with
the minimum of resources Take the next step by getting involved with the Python community
This book helps you how to get started with STM32 Nucleo board development. Several
illustration samples are provided to accelerate your learning using Eclipse C/C++, GNU ARM,
OpenOCD, and mbed development. The following is highlight topics in this book: * Preparing
Development Environment * Setup Development Environment * Digital Input/Output * Serial
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Communication - UART * ADC * mbed Development
Invites readers to change their perceptions about illness in order to understand disease as an
essential component of the evolutionary process, citing the role of such malaises as diabetes,
STDs, and the Avian Bird Flu in protecting the survival of the human race. (Health & Fitness)
The Definitive Guide to the ARM Cortex-M0 is a guide for users of ARM Cortex-M0
microcontrollers. It presents many examples to make it easy for novice embedded-software
developers to use the full 32-bit ARM Cortex-M0 processor. It provides an overview of ARM
and ARM processors and discusses the benefits of ARM Cortex-M0 over 8-bit or 16-bit devices
in terms of energy efficiency, code density, and ease of use, as well as their features and
applications. The book describes the architecture of the Cortex-M0 processor and the
programmers model, as well as Cortex-M0 programming and instruction set and how these
instructions are used to carry out various operations. Furthermore, it considers how the
memory architecture of the Cortex-M0 processor affects software development; Nested
Vectored Interrupt Controller (NVIC) and the features it supports, including flexible interrupt
management, nested interrupt support, vectored exception entry, and interrupt masking; and
Cortex-M0 features that target the embedded operating system. It also explains how to
develop simple applications on the Cortex-M0, how to program the Cortex-M0 microcontrollers
in assembly and mixed-assembly languages, and how the low-power features of the CortexM0 processor are used in programming. Finally, it describes a number of ARM Cortex-M0
products, such as microcontrollers, development boards, starter kits, and development suites.
This book will be useful to both new and advanced users of ARM Cortex devices, from
students and hobbyists to researchers, professional embedded- software developers,
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electronic enthusiasts, and even semiconductor product designers. The first and definitive
book on the new ARM Cortex-M0 architecture targeting the large 8-bit and 16-bit
microcontroller market Explains the Cortex-M0 architecture and how to program it using
practical examples Written by an engineer at ARM who was heavily involved in its
development
The STM32F103 microcontroller from ST is one of the widely used ARM microcontrollers. The
blue pill board is based on STM32F103 microcontroller. It has a low price and it is widely
available around the world. This book uses the blue pill board to discuss designing embedded
systems using STM32F103. In this book, the authors use a step-by-step and systematic
approach to show the programming of the STM32 chip. Examples show how to program many
of the STM32F10x features, such as timers, serial communication, ADC, SPI, I2C, and
PWM.To write programs for Arm microcontrollers you need to know both Assembly and C
languages. So, the text is organized into two parts:1) The first 6 chapters cover the Arm
Assembly language programming.2) Chapters 7-19 uses C to show the STM32F10x
peripherals and I/O interfacing to real-world devices such as keypad, 7-segment, character and
graphic LCDs, motor, and sensor.The source codes, power points, tutorials, and support
materials for the book is available on the following website: http: //www.NicerLand.co
Popular Science gives our readers the information and tools to improve their technology and
their world. The core belief that Popular Science and our readers share: The future is going to
be better, and science and technology are the driving forces that will help make it better.

ARM designs the cores of microcontrollers which equip most "embedded
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systems" based on 32-bit processors. Cortex M3 is one of these designs,
recently developed by ARM with microcontroller applications in mind. To
conceive a particularly optimized piece of software (as is often the case in the
world of embedded systems) it is often necessary to know how to program in an
assembly language. This book explains the basics of programming in an
assembly language, while being based on the architecture of Cortex M3 in detail
and developing many examples. It is written for people who have never
programmed in an assembly language and is thus didactic and progresses step
by step by defining the concepts necessary to acquiring a good understanding of
these techniques.
This book was written for new designers looking for a solid foundation in PCB
design although designers with more experience will find the reference material,
software, and explanations of the values that manufacturers use invaluable as
well.
This book is designed to help readers how to get started with STM8 Board
development using Arduino Sketch. The following is a list of highlight topic in this
book: * Preparing Development Environment * Setting up STM8 Board for
Arduino * Digital I/O Programming * Working with UART - Serial Communication
* Working with Analog Input and PWM * Working with SPI * Working with I2C *
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Working with EEPROM
This new edition has been fully revised and updated to include extensive
information on the ARM Cortex-M4 processor, providing a complete up-to-date
guide to both Cortex-M3 and Cortex-M4 processors, and which enables migration
from various processor architectures to the exciting world of the Cortex-M3 and
M4. This book presents the background of the ARM architecture and outlines the
features of the processors such as the instruction set, interrupt-handling and also
demonstrates how to program and utilize the advanced features available such
as the Memory Protection Unit (MPU). Chapters on getting started with IAR, Keil,
gcc and CooCox CoIDE tools help beginners develop program codes. Coverage
also includes the important areas of software development such as using the low
power features, handling information input/output, mixed language projects with
assembly and C, and other advanced topics. Two new chapters on DSP features
and CMSIS-DSP software libraries, covering DSP fundamentals and how to write
DSP software for the Cortex-M4 processor, including examples of using the
CMSIS-DSP library, as well as useful information about the DSP capability of the
Cortex-M4 processor A new chapter on the Cortex-M4 floating point unit and how
to use it A new chapter on using embedded OS (based on CMSIS-RTOS), as
well as details of processor features to support OS operations Various debugging
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techniques as well as a troubleshooting guide in the appendix topics on software
porting from other architectures A full range of easy-to-understand examples,
diagrams and quick reference appendices
ARM-based Microcontroller Projects Using mbed gives readers a good
understanding of the basic architecture and programming of ARM-based
microcontrollers using ARM’s mbed software. The book presents the technology
through a project-based approach with clearly structured sections that enable
readers to use or modify them for their application. Sections include: Project title,
Description of the project, Aim of the project, Block diagram of the project, Circuit
diagram of the project, Construction of the project, Program listing, and a
Suggestions for expansion. This book will be a valuable resource for professional
engineers, students and researchers in computer engineering, computer science,
automatic control engineering and mechatronics. Includes a wide variety of
projects, such as digital/analog inputs and outputs (GPIO, ADC, DAC), serial
communications (UART, 12C, SPI), WIFI, Bluetooth, DC and servo motors Based
on the popular Nucleo-L476RG development board, but can be easily modified to
any ARM compatible processor Shows how to develop robotic applications for a
mobile robot Contains complete mbed program listings for all the projects in the
book
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Modern cars are more computerized than ever. Infotainment and navigation
systems, Wi-Fi, automatic software updates, and other innovations aim to make
driving more convenient. But vehicle technologies haven’t kept pace with
today’s more hostile security environment, leaving millions vulnerable to attack.
The Car Hacker’s Handbook will give you a deeper understanding of the
computer systems and embedded software in modern vehicles. It begins by
examining vulnerabilities and providing detailed explanations of communications
over the CAN bus and between devices and systems. Then, once you have an
understanding of a vehicle’s communication network, you’ll learn how to
intercept data and perform specific hacks to track vehicles, unlock doors, glitch
engines, flood communication, and more. With a focus on low-cost, open source
hacking tools such as Metasploit, Wireshark, Kayak, can-utils, and
ChipWhisperer, The Car Hacker’s Handbook will show you how to: –Build an
accurate threat model for your vehicle –Reverse engineer the CAN bus to fake
engine signals –Exploit vulnerabilities in diagnostic and data-logging systems
–Hack the ECU and other firmware and embedded systems –Feed exploits
through infotainment and vehicle-to-vehicle communication systems –Override
factory settings with performance-tuning techniques –Build physical and virtual
test benches to try out exploits safely If you’re curious about automotive security
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and have the urge to hack a two-ton computer, make The Car Hacker’s
Handbook your first stop.
In its 114th year, Billboard remains the world's premier weekly music publication and a
diverse digital, events, brand, content and data licensing platform. Billboard publishes
the most trusted charts and offers unrivaled reporting about the latest music, video,
gaming, media, digital and mobile entertainment issues and trends.
Publisher's Note: Products purchased from Third Party sellers are not guaranteed by
the publisher for quality, authenticity, or access to any online entitlements included with
the product. Create your own STM32 programs with ease! Get up and running
programming the STM32 line of microcontrollers from STMicroelectronics using the
hands-on information contained in this easy-to-follow guide. Written by an experienced
electronics hobbyist and author, Programming with STM32: Getting Started with the
Nucleo Board and C/C++ features start-to-finish projects that clearly demonstrate each
technique. Discover how to set up a stable development toolchain, write custom
programs, download your programs to the development board, and execute them. You
will even learn how to work with external servos and LED displays! •Explore the
features of STM32 microcontrollers from STMicroelectonics•Configure your Nucleo-64
Microcontroller development board•Establish a toolchain and start developing
interesting applications •Add specialized code and create cool custom
functions•Automatically generate C code using the STM32CubeMX application•Work
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with the ARM Cortex Microcontroller Software Interface Standard and the STM
hardware abstraction layer (HAL).•Control servos, LEDs, and other hardware using
PWM•Transfer data to and from peripheral devices using DMA•Generate waveforms
and pulses through your microcontroller’s DAC
This book explores about MicroPython development with STM32 Nucleo boards.Some
basic development are be provided with step-by-step. The following is a list of topics in
this book: * Preparing Development Environment * Setting Up MicroPython for STM32
Nucleo * GPIO Programming * PWM and Analog Input * Working with I2C * Working
with UART * Working with SPI * Working with DHT Module
The Gameduino 2 turns your Arduino into a hand-held modern gaming system. Touch
control, a 3-axis accelerometer, microSD storage for game assets, headphone audio
output, and all-new eye-popping graphics on its bright 4.3 inch screen.This
comprehensive guide to Gameduino 2 explains how to use the hardware's powerful
features to create interactive graphical games.
Des cartes performantes et multifonctions Tout comme les cartes Arduino, les cartes
Nucleo sont des cartes de développement dotées d'un microcontrôleur et de différents
connecteurs qui leur permettent d'être facilement programmables sans connaissances
préalables. La grande force de ces cartes, c'est leur microcontrôleur, le STM32, qui
associe rapidité et faible consommation. Autre atout, elles peuvent être combinées à du
Wi-Fi, du bluetooth ou de l'Ethernet, ce qui leur offre un champ d'action très étendu
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(prototypage, domotique, Internet des objets...). Cet ouvrage se propose de vous faire
découvrir ces cartes au fort potentiel à travers différents projets pratiques : allumage et
extinction d'une LED, gestion d'afficheurs 7 segments et TFT, jeu de lumières, mesure
de tension, capteur de température, compteur, alarme, saisie d'un texte au clavier et
affichage sur écran... Pour compléter votre apprentissage, tous les exemples de
programmes figurant dans le livre sont téléchargeables à l'adresse www.editionseyrolles.com/go/nucleo. À qui s'adresse ce livre ? Aux amateurs d'électronique,
étudiants, makers, ingénieurs, geeks... Sur www.editions-eyrolles.com/go/nucleo
Téléchargez les exemples de programmes du livre Dialoguez avec l'auteur
Build a strong foundation in designing and implementing real-time systems with the
help of practical examples Key Features Get up and running with the fundamentals of
RTOS and apply them on STM32 Enhance your programming skills to design and build
real-world embedded systems Get to grips with advanced techniques for implementing
embedded systems Book Description A real-time operating system (RTOS) is used to
develop systems that respond to events within strict timelines. Real-time embedded
systems have applications in various industries, from automotive and aerospace
through to laboratory test equipment and consumer electronics. These systems provide
consistent and reliable timing and are designed to run without intervention for years.
This microcontrollers book starts by introducing you to the concept of RTOS and
compares some other alternative methods for achieving real-time performance. Once
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you've understood the fundamentals, such as tasks, queues, mutexes, and
semaphores, you'll learn what to look for when selecting a microcontroller and
development environment. By working through examples that use an STM32F7 Nucleo
board, the STM32CubeIDE, and SEGGER debug tools, including SEGGER J-Link,
Ozone, and SystemView, you'll gain an understanding of preemptive scheduling
policies and task communication. The book will then help you develop highly efficient
low-level drivers and analyze their real-time performance and CPU utilization. Finally,
you'll cover tips for troubleshooting and be able to take your new-found skills to the next
level. By the end of this book, you'll have built on your embedded system skills and will
be able to create real-time systems using microcontrollers and FreeRTOS. What you
will learn Understand when to use an RTOS for a project Explore RTOS concepts such
as tasks, mutexes, semaphores, and queues Discover different microcontroller units
(MCUs) and choose the best one for your project Evaluate and select the best IDE and
middleware stack for your project Use professional-grade tools for analyzing and
debugging your application Get FreeRTOS-based applications up and running on an
STM32 board Who this book is for This book is for embedded engineers, students, or
anyone interested in learning the complete RTOS feature set with embedded devices.
A basic understanding of the C programming language and embedded systems or
microcontrollers will be helpful.
Who uses ARM? Currently ARM CPU is licensed and produced by more than 200 companies
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and is the dominant CPU chip in both cell phones and tablets. Given its RISC architecture and
powerful 32-bit instructions set, it can be used for both 8-bit and 32-bit embedded products.
The ARM corp. has already defined the 64-bit instruction extension and for that reason many
Laptop and Server manufactures are introducing ARM-based Laptop and Servers. Who will
use our textbook? This book is intended for both academic and industry readers. If you are
using this book for a university course, the support materials and tutorials can be found on
www.MicroDigitalEd.com. This book covers the Assembly language programming of the ARM
chip. The ARM Assembly language is standard regardless of who makes the chip. The ARM
licensees are free to implement the on-chip peripheral (ADC, Timers, I/O, etc.) as they choose.
Since the ARM peripherals are not standard among the various vendors, we have dedicated a
separate book to each vendor.
This book covers the Cortex-M, a 32-bit MCU (microcontroller unit) built with an ARM
processor core, and the Mbed OS, an operating system developed to efficiently manage
processors. The book is largely divided into five parts. In Part 1, the background of the
microcontroller, necessity, characteristics, and configuration of the Mbed OS will be described.
Part 2 is about programming for basic input/output devices, and lays the foundation by learning
not only basic functions but also their utilization. In studying basic input/output functions
supported by Mbed OS over several chapters, it is configured to first look at basic concepts
and develop utilization skills through practice using those functions. For example, learning the
functions of the Timer class will help you to think from various viewpoints about the structure of
the program. In Part 3, the major communication methods such as UART, I2C and SPI
necessary to design and realize an embedded system will be studied since they have not been
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covered in detail in despite of their importance. In addition to the interface with peripherals
using these communication methods, topics about efficient communication using callback
functions are also examined. Part 4 covers advanced programming topics related to Bus I/O,
RTOS, and Circular Buffer. In particular, RTOS classes such as Thread, Mutex, and Queue will
be learned through various examples. Part 5 introduces projects that require multiple functions
and concepts of Mbed OS, so that readers can improve their application skills. For example,
we will challenge to develop ultrasonic rangefinder, stepper motor drive, encoder reading, DC
motor PID control, Lidar scanner, and AHRS (attitude heading reference system) using IMU
(inertial measurement unit) sensor to enhance the overall application capabilities and further to
obtain practical system configuration skills.
Explore MicroPython through a series of hands-on projects and learn to design and build your
own embedded systems using the MicroPython Pyboard, ESP32, the STM32 IoT Discovery kit,
and the OpenMV camera module. Key Features Delve into MicroPython Kernel and learn to
make modifications that will enhance your embedded applications Design and implement
drivers to interact with a variety of sensors and devices Build low-cost projects such as DIY
automation and object detection with machine learning Book Description With the increasing
complexity of embedded systems seen over the past few years, developers are looking for
ways to manage them easily by solving problems without spending a lot of time on finding
supported peripherals. MicroPython is an efficient and lean implementation of the Python 3
programming language, which is optimized to run on microcontrollers. MicroPython Projects
will guide you in building and managing your embedded systems with ease. This book is a
comprehensive project-based guide that will help you build a wide range of projects and give
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you the confidence to design complex projects spanning new areas of technology such as
electronic applications, automation devices, and IoT applications. While building seven
engaging projects, you'll learn how to enable devices to communicate with each other, access
and control devices over a TCP/IP socket, and store and retrieve data. The complexity will
increase progressively as you work on different projects, covering areas such as driver design,
sensor interfacing, and MicroPython kernel customization. By the end of this MicroPython
book, you'll be able to develop industry-standard embedded systems and keep up with the
evolution of the Internet of Things. What you will learn Develop embedded systems using
MicroPython Build a custom debugging tool to visualize sensor data in real-time Detect objects
using machine learning and MicroPython Discover how to minimize project costs and reduce
development time Get to grips with gesture operations and parsing gesture data Learn how to
customize and deploy the MicroPython kernel Explore the techniques for scheduling
application tasks and activities Who this book is for If you are an embedded developer or
hobbyist looking to build interesting projects using MicroPython, this book is for you. A basic
understanding of electronics and Python is required while some MicroPython experience will
be helpful.
This book helps you to get started with ARM mbed development. Several codes samples are
provided to illustrate how to work with ARM mbed boards using online mbed Compiler. The
following is highlight topics in this book. * Setting Up Development Environment * mbed Digital
I/O * ARM mbed UART * mbed Analog I/O * mbed I2C/TWI * mbed SPI * mbed and Bluetooth
Low Energy (BLE) * Controlling Servo Motor
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controllers. The goal is to present all the concepts necessary to understand and design an
embedded system based on microcontrollers. The book discusses on: Binary logic and
arithmetic; Embedded-systems basics; Low-end 8-bit microcontrollers by Microchip and
STMicroelectronics; On-chip memories, Input/Output ports, peripherals; Assembly instruction
sets; EasyPIC evaluation board by MikroElektronika; High-end 32-bit cores by ARM-Cortex;
STM32F4 microprocessor by STMicroelectronics; Nucleo board for STM32F4 by
STMicroelectronics; Custom developed board. The book is not targeted for just either low-end
or high-end microcontrollers. Instead, the book fully describes both, moving from the basics of
microcontroller systems, to 8-bit devices and then to the 32-bit ones.In fact, the book targets
well-renowned, commercially-available microcontrollers by the microelectronic leaders in the
field. As for low-end 8-bit microcontrollers, the book reviews the widely-spread and wellassessed devices by Microchip (the PIC16 family) and by STMicroelectronics (the ST6 family).
Instead, as for high-end 32-bit microcontrollers, the book presents the leading-edge M3 and
M4 cores by ARM-Cortex and its implementation by STMicroelectronics (the STM32F4
series).The Book is very modular and most Chapters can be used as stand-alone mini text
books (e.g., Chapter 3 – “8-bit microcontrollers”, Chapter 5 – “ARM-Cortex architectures”,
Chapter 6 – “STM32 microcontroller”). Moreover, Chapter 4 and Chapter 7 provide a very
useful insight to electronic circuits employing microcontrollers and on-board components, by
means of the EasyPIC v7 board by Mikroelektronika (for PIC microcontrollers) and Nucleo
board by STmicroelectronics (for the STM32 ARM-Cortex M4 microcontrollers).
This book presents how to program Single Board Computers (SBCs) for Internet of Things
(IoT) rapid prototyping with popular tools such as Raspberry Pi, Arduino, Beagle Bone, and
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NXP boards. The book provides novel programs to solve new technological real-time
problems. The author addresses programming, PCB design and Mechanical Cad design all in
single volume, easing learners into incorporating their ideas as prototype. The aim of the book
is to provide programming, sensors interfacing, PCB design, and Mechanical Cad design to
and create rapid prototyping. The author presents the methodologies of rapid prototyping with
KiCAD design and Catia software, used to create ready to mount solutions. The book covers
scripting- based and drag/drop- based programming for different problems and data gathering
approach.

This book covers the peripheral programming of the STM32 Arm chip.
Throughout this book, we use C language to program the STM32F4xx chip
peripherals such as I/O ports, ADCs, Timers, DACs, SPIs, I2Cs and UARTs. We
use STM32F446RE NUCLEO Development Board which is based on ARM(R)
Cortex(R)-M4 MCU. Volume 1 of this series is dedicated to Arm Assembly
Language Programming and Architecture. See our website for other titles in this
series: www.MicroDigitalEd.com You can also find the tutorials, source codes,
PowerPoints and other support materials for this book on our website.
Using FreeRTOS and libopencm3 instead of the Arduino software environment,
this book will help you develop multi-tasking applications that go beyond Arduino
norms. In addition to the usual peripherals found in the typical Arduino device,
the STM32 device includes a USB controller, RTC (Real Time Clock), DMA
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(Direct Memory Access controller), CAN bus and more. Each chapter contains
clear explanations of the STM32 hardware capabilities to help get you started
with the device, including GPIO and several other ST Microelectronics
peripherals like USB and CAN bus controller. You’ll learn how to download and
set up the libopencm3 + FreeRTOS development environment, using GCC. With
everything set up, you’ll leverage FreeRTOS to create tasks, queues, and
mutexes. You’ll also learn to work with the I2C bus to add GPIO using the
PCF8574 chip. And how to create PWM output for RC control using hardware
timers. You'll be introduced to new concepts that are necessary to master the
STM32, such as how to extend code with GCC overlays using an external
Winbond ?W25Q32 flash chip. Your knowledge is tested at the end of each
chapter with exercises. Upon completing this book, you’ll be ready to work with
any of the devices in the STM32 family. Beginning STM32 provides the
professional, student, or hobbyist a way to learn about ARM without costing an
arm! What You'll Learn Initialize and use the libopencm3 drivers and handle
interrupts Use DMA to drive a SPI based OLED displaying an analog meter Read
PWM from an RC control using hardware timers Who This Book Is For
Experienced embedded engineers, students, hobbyists and makers wishing to
explore the ARM architecture, going beyond Arduino limits.
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Many sensors are currently available at prices lower than USD 100 and cover a
wide range of biological signals: motion, muscle activity, heart rate, etc. Such lowcost sensors have metrological features allowing them to be used in everyday life
and clinical applications, where gold-standard material is both too expensive and
time-consuming to be used. The selected papers present current applications of
low-cost sensors in domains such as physiotherapy, rehabilitation, and affective
technologies. The results cover various aspects of low-cost sensor technology
from hardware design to software optimization.
*Just months after the introduction of the new generation of 32-bit PIC
microcontrollers, a Microchip insider and acclaimed author takes you by hand at
the exploration of the PIC32 *Includes handy checklists to help readers perform
the most common programming and debugging tasks The new 32-bit
microcontrollers bring the promise of more speed and more performance while
offering an unprecedented level of compatibility with existing 8 and 16-bit PIC
microcontrollers. In sixteen engaging chapters, using a parallel track to his
previous title dedicated to 16-bit programming, the author puts all these claims to
test while offering a gradual introduction to the development and debugging of
embedded control applications in C. Author Lucio Di Jasio, a PIC and embedded
control expert, offers unique insight into the new 32-bit architecture while
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developing a number of projects of growing complexity. Experienced PIC users
and newcomers to the field alike will benefit from the text’s many thorough
examples which demonstrate how to nimbly side-step common obstacles, solve
real-world design problems efficiently and optimize code using the new PIC32
features and peripheral set. You will learn about: *basic timing and I/O operation
*debugging methods with the MPLAB SIM *simulator and ICD tools *multitasking
using the PIC32 interrupts *all the new hardware peripherals *how to control LCD
displays *experimenting with the Explorer16 board and *the PIC32 Starter Kit
*accessing mass-storage media *generating audio and video signals *and more!
TABLE OF CONTENTS Day 1 And the adventure begins Day 2 Walking in
circles Day 3 Message in a Bottle Day 4 NUMB3RS Day 5 Interrupts Day 6
Memory Part 2 Experimenting Day 7 Running Day 8 Communication Day 9 Links
Day 10 Glass = Bliss Day 11 It’s an analog world Part 3 Expansion Day 12
Capturing User Inputs Day 13 UTube Day 14 Mass Storage Day 15 File I/O Day
16 Musica Maestro! 32-bit microcontrollers are becoming the technology of
choice for high performance embedded control applications including portable
media players, cell phones, and GPS receivers. Learn to use the C programming
language for advanced embedded control designs and/or learn to migrate your
applications from previous 8 and 16-bit architectures.
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Authored by two of the leading authorities in the field, this guide offers readers
the knowledge and skills needed to achieve proficiency with embedded software.
With this book, Christopher Kormanyos delivers a highly practical guide to
programming real-time embedded microcontroller systems in C++. It is divided
into three parts plus several appendices. Part I provides a foundation for realtime C++ by covering language technologies, including object-oriented methods,
template programming and optimization. Next, part II presents detailed
descriptions of a variety of C++ components that are widely used in
microcontroller programming. It details some of C++’s most powerful language
elements, such as class types, templates and the STL, to develop components
for microcontroller register access, low-level drivers, custom memory
management, embedded containers, multitasking, etc. Finally, part III describes
mathematical methods and generic utilities that can be employed to solve
recurring problems in real-time C++. The appendices include a brief C++
language tutorial, information on the real-time C++ development environment and
instructions for building GNU GCC cross-compilers and a microcontroller circuit.
For this third edition, the most recent specification of C++17 in ISO/IEC
14882:2017 is used throughout the text. Several sections on new C++17
functionality have been added, and various others reworked to reflect changes in
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the standard. Also several new sample projects are introduced and existing ones
extended, and various user suggestions have been incorporated. To facilitate
portability, no libraries other than those specified in the language standard itself
are used. Efficiency is always in focus and numerous examples are backed up
with real-time performance measurements and size analyses that quantify the
true costs of the code down to the very last byte and microsecond. The target
audience of this book mainly consists of students and professionals interested in
real-time C++. Readers should be familiar with C or another programming
language and will benefit most if they have had some previous experience with
microcontroller electronics and the performance and size issues prevalent in
embedded systems programming.
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