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This book aims at those who want to learn ARM
code debugging in the free popular STM32CubeIDE
development environment. The material of this book
can be considered as a highly practical guide for the
readers who have basic skills in programming
embedded systems with ARM microcontrollers.All
applications described in this book were tested on
the NUCLEO-L476RG development board, although
they can easily be adapted to other development
boards equipped with the STM32 Cortex-M4/L4/M7
microcontrollers. All source code from this book was
developed using the STM32CubeIDE 1.5.0
development environment.
Explore a concise and practical introduction to
implementation methods and the theory of digital
control systems on microcontrollers Embedded
Digital Control: Implementation on ARM Cortex-M
Microcontrollers delivers expert instruction in digital
control system implementation techniques on the
widely used ARM Cortex-M microcontroller. The
accomplished authors present the included
information in three phases. First, they describe how
to implement prototype digital control systems via
the Python programming language in order to help
the reader better understand theoretical digital
control concepts. Second, the book offers readers
direction on using the C programming language to
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implement digital control systems on actual
microcontrollers. This will allow readers to solve real-
life problems involving digital control, robotics, and
mechatronics. Finally, readers will learn how to
merge the theoretical and practical issues discussed
in the book by implementing digital control systems
in real-life applications. Throughout the book, the
application of digital control systems using the
Python programming language ensures the reader
can apply the theory contained within. Readers will
also benefit from the inclusion of: A thorough
introduction to the hardware used in the book,
including STM32 Nucleo Development Boards and
motor drive expansion boards An exploration of the
software used in the book, including MicroPython,
Keil uVision, and Mbed Practical discussions of
digital control basics, including discrete-time signals,
discrete-time systems, linear and time-invariant
systems, and constant coefficient difference
equations An examination of how to represent a
continuous-time system in digital form, including
analog-to-digital conversion and digital-to-analog
conversion Perfect for undergraduate students in
electrical engineering, Embedded Digital Control:
Implementation on ARM Cortex-M Microcontrollers
will also earn a place in the libraries of professional
engineers and hobbyists working on digital control
and robotics systems seeking a one-stop reference
for digital control systems on microcontrollers.
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Build exciting robotics projects such as mobile
manipulators, self-driving cars, and industrial robots
powered by ROS, machine learning, and virtual
reality Key Features Create and program cool
robotic projects using powerful ROS libraries Build
industrial robots like mobile manipulators to handle
complex tasks Learn how reinforcement learning and
deep learning are used with ROS Book Description
Nowadays, heavy industrial robots placed in
workcells are being replaced by new age robots
called cobots, which don't need workcells. They are
used in manufacturing, retail, banks, energy, and
healthcare, among other domains. One of the major
reasons for this rapid growth in the robotics market is
the introduction of an open source robotics
framework called the Robot Operating System
(ROS). This book covers projects in the latest ROS
distribution, ROS Melodic Morenia with Ubuntu
Bionic (18.04). Starting with the fundamentals, this
updated edition of ROS Robotics Projects introduces
you to ROS-2 and helps you understand how it is
different from ROS-1. You'll be able to model and
build an industrial mobile manipulator in ROS and
simulate it in Gazebo 9. You'll then gain insights into
handling complex robot applications using state
machines and working with multiple robots at a time.
This ROS book also introduces you to new and
popular hardware such as Nvidia's Jetson Nano,
Asus Tinker Board, and Beaglebone Black, and
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allows you to explore interfacing with ROS. You'll
learn as you build interesting ROS projects such as
self-driving cars, making use of deep learning,
reinforcement learning, and other key AI concepts.
By the end of the book, you'll have gained the
confidence to build interesting and intricate projects
with ROS. What you will learn Grasp the basics of
ROS and understand ROS applications Uncover
how ROS-2 is different from ROS-1 Handle complex
robot tasks using state machines Communicate with
multiple robots and collaborate to build apps with
them Explore ROS capabilities with the latest
embedded boards such as Tinker Board S and
Jetson Nano Discover how machine learning and
deep learning techniques are used with ROS Build a
self-driving car powered by ROS Teleoperate your
robot using Leap Motion and a VR headset Who this
book is for If you’re a student, hobbyist,
professional, or anyone with a passion for learning
robotics and interested in learning about algorithms,
motion control, and perception capabilities from
scratch, this book is for you. This book is also ideal
for anyone who wants to build a new product and for
researchers to make the most of what’s already
available to create something new and innovative in
the field of robotics.
Over 50 hands-on recipes that will help you develop
amazing real-time applications using GPIO, RS232,
ADC, DAC, timers, audio codecs, graphics LCD, and
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a touch screen About This Book This book focuses
on programming embedded systems using a
practical approach Examples show how to use
bitmapped graphics and manipulate digital audio to
produce amazing games and other multimedia
applications The recipes in this book are written
using ARM's MDK Microcontroller Development Kit
which is the most comprehensive and accessible
development solution Who This Book Is For This
book is aimed at those with an interest in designing
and programming embedded systems. These could
include electrical engineers or computer
programmers who want to get started with
microcontroller applications using the ARM Cortex-
M4 architecture in a short time frame. The book's
recipes can also be used to support students
learning embedded programming for the first time.
Basic knowledge of programming using a high level
language is essential but those familiar with other
high level languages such as Python or Java should
not have too much difficulty picking up the basics of
embedded C programming. What You Will Learn
Use ARM's uVision MDK to configure the
microcontroller run time environment (RTE), create
projects and compile download and run simple
programs on an evaluation board. Use and extend
device family packs to configure I/O peripherals.
Develop multimedia applications using the
touchscreen and audio codec beep generator.
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Configure the codec to stream digital audio and
design digital filters to create amazing audio effects.
Write multi-threaded programs using ARM's real time
operating system (RTOS). Write critical sections of
code in assembly language and integrate these with
functions written in C. Fix problems using ARM's
debugging tool to set breakpoints and examine
variables. Port uVision projects to other open source
development environments. In Detail Embedded
microcontrollers are at the core of many everyday
electronic devices. Electronic automotive systems
rely on these devices for engine management, anti-
lock brakes, in car entertainment, automatic
transmission, active suspension, satellite navigation,
etc. The so-called internet of things drives the
market for such technology, so much so that
embedded cores now represent 90% of all
processor's sold. The ARM Cortex-M4 is one of the
most powerful microcontrollers on the market and
includes a floating point unit (FPU) which enables it
to address applications. The ARM Cortex-M4
Microcontroller Cookbook provides a practical
introduction to programming an embedded
microcontroller architecture. This book attempts to
address this through a series of recipes that develop
embedded applications targeting the ARM-Cortex
M4 device family. The recipes in this book have all
been tested using the Keil MCBSTM32F400 board.
This board includes a small graphic LCD
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touchscreen (320x240 pixels) that can be used to
create a variety of 2D gaming applications. These
motivate a younger audience and are used
throughout the book to illustrate particular hardware
peripherals and software concepts. C language is
used predominantly throughout but one chapter is
devoted to recipes involving assembly language.
Programs are mostly written using ARM's free
microcontroller development kit (MDK) but for those
looking for open source development environments
the book also shows how to configure the ARM-GNU
toolchain. Some of the recipes described in the book
are the basis for laboratories and assignments
undertaken by undergraduates. Style and approach
The ARM Cortex-M4 Cookbook is a practical guide
full of hands-on recipes. It follows a step-by-step
approach that allows you to find, utilize and learn
ARM concepts quickly.
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 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
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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.
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
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using the STM32CubeMX application•Work 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 documents the state of the art in the field
of ambient assisted living (AAL), highlighting the
impressive potential of novel methodologies and
technologies to enhance well-being and promote
active ageing. The coverage is wide ranging, with
sections on care models and algorithms, enabling
technologies and assistive solutions, elderly people
monitoring, home rehabilitation, ICT solutions for
AAL, living with chronic conditions, robotic
assistance for the elderly, sensing technologies for
AAL, and smart housing. The book comprises a
selection of the best papers presented at the 9th
Italian Forum on Ambient Assisted Living (ForitAAL
2018), which was held in Lecce, Italy, in July 2018
and brought together end users, technology teams,
and policy makers to develop a consensus on how to
improve provision for elderly and impaired people.
Readers will find that the expert contributions offer
clear insights into the ways in which the most recent
exciting advances may be expected to assist in
addressing the needs of the elderly and those with
chronic conditions.
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Another day without Test-Driven Development
means more time wasted chasing bugs and
watching your code deteriorate. You thought TDD
was for someone else, but it's not! It's for you, the
embedded C programmer. TDD helps you prevent
defects and build software with a long useful life.
This is the first book to teach the hows and whys of
TDD for C programmers. TDD is a modern
programming practice C developers need to know.
It's a different way to program---unit tests are written
in a tight feedback loop with the production code,
assuring your code does what you think. You get
valuable feedback every few minutes. You find
mistakes before they become bugs. You get early
warning of design problems. You get immediate
notification of side effect defects. You get to spend
more time adding valuable features to your product.
James is one of the few experts in applying TDD to
embedded C. With his 1.5 decades of
training,coaching, and practicing TDD in C, C++,
Java, and C# he will lead you from being a novice in
TDD to using the techniques that few have
mastered. This book is full of code written for
embedded C programmers. You don't just see the
end product, you see code and tests evolve. James
leads you through the thought process and decisions
made each step of the way. You'll learn techniques
for test-driving code right nextto the hardware, and
you'll learn design principles and how to apply them
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to C to keep your code clean and flexible. To run the
examples in this book, you will need a C/C++
development environment on your machine, and the
GNU GCC tool chain or Microsoft Visual Studio for
C++ (some project conversion may be needed).
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.
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
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. *
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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
This book explores how to develop STM32 Microcontroller
programs with Arduino Sketch. Focusing on I/O development
with various simple project demo. The following is a list of
highlight topics in this book: * Preparing Development
Environment * Sketch Programming * Working with Digital I/O
* Working with Analog Input and PWM * Working with SPI *
Working with I2C * Working with EEPROM * Working with
DHT Module * Accessing a Network with Ethernet Module
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 * Working with
EEPROM
Build a variety of awesome robots that can see, sense, move,
and do a lot more using the powerful Robot Operating
System About This Book Create and program cool robotic
projects using powerful ROS libraries Work through concrete
examples that will help you build your own robotic systems of
varying complexity levels This book provides relevant and fun-
filled examples so you can make your own robots that can run
and work Who This Book Is For This book is for robotic
enthusiasts and researchers who would like to build robot
applications using ROS. If you are looking to explore
advanced ROS features in your projects, then this book is for
you. Basic knowledge of ROS, GNU/Linux, and programming
concepts is assumed. What You Will Learn Create your own
self-driving car using ROS Build an intelligent robotic
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application using deep learning and ROS Master 3D object
recognition Control a robot using virtual reality and ROS Build
your own AI chatter-bot using ROS Get to know all about the
autonomous navigation of robots using ROS Understand face
detection and tracking using ROS Get to grips with
teleoperating robots using hand gestures Build ROS-based
applications using Matlab and Android Build interactive
applications using TurtleBot In Detail Robot Operating
System is one of the most widely used software frameworks
for robotic research and for companies to model, simulate,
and prototype robots. Applying your knowledge of ROS to
actual robotics is much more difficult than people realize, but
this title will give you what you need to create your own
robotics in no time! This book is packed with over 14 ROS
robotics projects that can be prototyped without requiring a lot
of hardware. The book starts with an introduction of ROS and
its installation procedure. After discussing the basics, you'll be
taken through great projects, such as building a self-driving
car, an autonomous mobile robot, and image recognition
using deep learning and ROS. You can find ROS robotics
applications for beginner, intermediate, and expert levels
inside! This book will be the perfect companion for a robotics
enthusiast who really wants to do something big in the field.
Style and approach This book is packed with fun-filled, end-to-
end projects on mobile, armed, and flying robots, and
describes the ROS implementation and execution of these
models.
Making Things Smart teaches the fundamentals of the
powerful ARM microcontroller by walking beginners and
experienced users alike through easily assembled projects
comprised of inexpensive, hardware-store parts. Current
ARM programming books take a bland, textbook approach
focused on complex, beginner-unfriendly languages like C or
ARM Assembler. Making Things Smart uses Espruino
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(JavaScript for Hardware), flattening the learning curve.
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
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
The STM32F103 microcontroller from ST is one of
the widely used ARM microcontrollers. The blue pill
board is based on STM32F103 microcontroller. It
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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
The book discusses in details the main hardware
and firmware fundamentals about micro- 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-
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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 well-assessed
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).
It’s an exciting time to get involved with
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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 user's guide does far more than simply outline
the ARM Cortex-M3 CPU features; it explains step-
by-step how to program and implement the
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processor in real-world designs. It teaches readers
how to utilize the complete and thumb instruction
sets in order to obtain the best functionality,
efficiency, and reuseability. The author, an ARM
engineer who helped develop the core, provides
many examples and diagrams that aid
understanding. Quick reference appendices make
locating specific details a snap! Whole chapters are
dedicated to: Debugging using the new CoreSight
technology Migrating effectively from the ARM7 The
Memory Protection Unit Interfaces,
Exceptions,Interrupts ...and much more! The only
available guide to programming and using the
groundbreaking ARM Cortex-M3 processor Easy-to-
understand examples, diagrams, quick reference
appendices, full instruction and Thumb-2 instruction
sets are included T teaches end users how to start
from the ground up with the M3, and how to migrate
from the ARM7
Delve into industrial digital transformation and learn
how to implement modern business strategies
powered by digital technologies as well as
organization and cultural optimization Key Features
Identify potential industry disruptors from various
business domains and emerging technologies
Leverage existing resources to identify new avenues
for generating digital revenue Boost digital
transformation with cloud computing, big data,
artificial intelligence (AI), and the Internet of Things
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(IoT) Book Description Digital transformation
requires the ability to identify opportunities across
industries and apply the right technologies and tools
to achieve results. This book is divided into two parts
with the first covering what digital transformation is
and why it is important. The second part focuses on
how digital transformation works. After an
introduction to digital transformation, you will explore
the transformation journey in logical steps and
understand how to build business cases and create
productivity benefit statements. Next, you'll delve into
advanced topics relating to overcoming various
challenges. Later, the book will take you through
case studies in both private and public sector
organizations. You'll explore private sector
organizations such as industrial and hi-tech
manufacturing in detail and get to grips with public
sector organizations by learning how transformation
can be achieved on a global scale and how the
resident experience can be improved. In addition to
this, you will understand the role of artificial
intelligence, machine learning and deep learning in
digital transformation. Finally, you'll discover how to
create a playbook that can ensure success in digital
transformation. By the end of this book, you'll be well-
versed with industrial digital transformation and be
able to apply your skills in the real world. What you
will learn Get up to speed with digital transformation
and its important aspects Explore the skills that are
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needed to execute the transformation Focus on the
concepts of Digital Thread and Digital Twin
Understand how to leverage the ecosystem for
successful transformation Get to grips with various
case studies spanning industries in both private and
public sectors Discover how to execute
transformation at a global scale Find out how AI
delivers value in the transformation journey Who this
book is for This book is for IT leaders, digital strategy
leaders, line-of-business leaders, solution architects,
and IT business partners looking for digital
transformation opportunities within their
organizations. Professionals from service and
management consulting firms will also find this book
useful. Basic knowledge of enterprise IT and some
intermediate knowledge of identifying digital revenue
streams or internal transformation opportunities are
required to get started with this book.
Python is a powerful programming language that’s
easy to learn and fun to play with. But once you’ve
gotten a handle on the basics, what do you do next?
Python Playground is a collection of imaginative
programming projects that will inspire you to use
Python to make art and music, build simulations of
real-world phenomena, and interact with hardware
like the Arduino and Raspberry Pi. You’ll learn to
use common Python tools and libraries like numpy,
matplotlib, and pygame to do things like: –Generate
Spirograph-like patterns using parametric equations
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and the turtle module –Create music on your
computer by simulating frequency overtones
–Translate graphical images into ASCII art –Write an
autostereogram program that produces 3D images
hidden beneath random patterns –Make realistic
animations with OpenGL shaders by exploring
particle systems, transparency, and billboarding
techniques –Construct 3D visualizations using data
from CT and MRI scans –Build a laser show that
responds to music by hooking up your computer to
an Arduino Programming shouldn’t be a chore.
Have some solid, geeky fun with Python Playground.
The projects in this book are compatible with both
Python 2 and 3.
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
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 *
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Setup Development Environment * Digital
Input/Output * Serial Communication - UART * ADC
* mbed Development
The 8051 architecture developed by Intel has proved
to be the most popular and enduring type of
microcontroller, available from many manufacturers
and widely used for industrial applications and
embedded systems as well as being a versatile and
economical option for design prototyping,
educational use and other project work. In this book
the authors introduce the fundamentals and
capabilities of the 8051, then put them to use
through practical exercises and project work. The
result is a highly practical learning experience that
will help a wide range of engineers and students to
get through the steepest part of the learning curve
and become proficient and productive designing with
the 8051. The text is also supported by practical
examples, summaries and knowledge-check
questions. The latest developments in the 8051
family are also covered in this book, with chapters
covering flash memory devices and 16-bit
microcontrollers. Dave Calcutt, Fred Cowan and
Hassan Parchizadeh are all experienced authors
and lecturers at the University of Portsmouth, UK.
Increase design productivity quickly with 8051 family
microcontrollers Unlock the potential of the latest
8051 technology: flash memory devices and16-bit
chips Self-paced learning for electronic designers,
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technicians and students
Provides a comprehensive overview of the basic
concepts behind the application and designs of
medical instrumentation This premiere reference on
medical instrumentation describes the principles,
applications, and design of the medical
instrumentation most commonly used in hospitals. It
places great emphasis on design principles so that
scientists with limited background in electronics can
gain enough information to design instruments that
may not be commercially available. The revised
edition includes new material on microcontroller-
based medical instrumentation with relevant code,
device design with circuit simulations and
implementations, dry electrodes for
electrocardiography, sleep apnea monitor, Infusion
pump system, medical imaging techniques and
electrical safety. Each chapter includes new
problems and updated reference material that covers
the latest medical technologies. Medical
Instrumentation: Application and Design, Fifth
Edition covers general concepts that are applicable
to all instrumentation systems, including the static
and dynamic characteristics of a system, the
engineering design process, the commercial
development and regulatory classifications, and the
electrical safety, protection, codes and standards for
medical devices. The readers learn about the
principles behind various sensor mechanisms, the
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necessary amplifier and filter designs for analog
signal processing, and the digital data acquisition,
processing, storage and display using
microcontrollers. The measurements of both
cardiovascular dynamics and respiratory dynamics
are discussed, as is the developing field of
biosensors. The book also covers general concepts
of clinical laboratory instrumentation, medical
imaging, various therapeutic and prosthetic devices,
and more. Emphasizes design throughout so
scientists and engineers can create medical
instruments Updates the coverage of modern sensor
signal processing New material added to the chapter
on modern microcontroller use Features revised
chapters, descriptions, and references throughout
Includes many new worked out examples and
supports student problem-solving Offers updated,
new, and expanded materials on a companion
webpage Supplemented with a solutions manual
containing complete solutions to all problems
Medical Instrumentation: Application and Design,
Fifth Edition is an excellent book for a senior to
graduate-level course in biomedical engineering and
will benefit other health professionals involved with
the topic.
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
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peripherals found in the typical Arduino device, the
STM32 device includes a USB controller, RTC (Real
Time Clock), DMA (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
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embedded engineers, students, hobbyists and
makers wishing to explore the ARM architecture,
going beyond Arduino limits.
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
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Cortex-M0 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, 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
A practical guide to building PIC and STM32
microcontroller board applications with C and C++
programming Key Features Discover how to apply
microcontroller boards in real life to create
interesting IoT projects Create innovative solutions
to help improve the lives of people affected by the
COVID-19 pandemic Design, build, program, and
test microcontroller-based projects with the C and
C++ programming language Book Description We
live in a world surrounded by electronic devices, and
microcontrollers are the brains of these devices.
Microcontroller programming is an essential skill in
the era of the Internet of Things (IoT), and this book
helps you to get up to speed with it by working
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through projects for designing and developing
embedded apps with microcontroller boards. DIY
Microcontroller Projects for Hobbyists are filled with
microcontroller programming C and C++ language
constructs. You'll discover how to use the Blue Pill
(containing a type of STM32 microcontroller) and
Curiosity Nano (containing a type of PIC
microcontroller) boards for executing your projects
as PIC is a beginner-level board and STM-32 is an
ARM Cortex-based board. Later, you'll explore the
fundamentals of digital electronics and
microcontroller board programming. The book uses
examples such as measuring humidity and
temperature in an environment to help you gain
hands-on project experience. You'll build on your
knowledge as you create IoT projects by applying
more complex sensors. Finally, you'll find out how to
plan for a microcontroller-based project and
troubleshoot it. By the end of this book, you'll have
developed a firm foundation in electronics and
practical PIC and STM32 microcontroller
programming and interfacing, adding valuable skills
to your professional portfolio. What you will learn Get
to grips with the basics of digital and analog
electronics Design, build, program, and test a
microcontroller-based system Understand the
importance and applications of STM32 and PIC
microcontrollers Discover how to connect sensors to
microcontroller boards Find out how to obtain sensor
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data via coding Use microcontroller boards in real
life and practical projects Who this book is for This
STM32 PIC microcontroller book is for students,
hobbyists, and engineers who want to explore the
world of embedded systems and microcontroller
programming. Beginners, as well as more
experienced users of digital electronics and
microcontrollers, will also find this book useful. Basic
knowledge of digital circuits and C and C++
programming will be helpful but not necessary.
Fast and Effective Embedded Systems Design is a
fast-moving introduction to embedded system
design, applying the innovative ARM mbed and its
web-based development environment. Each chapter
introduces a major topic in embedded systems, and
proceeds as a series of practical experiments,
adopting a "learning through doing" strategy. Minimal
background knowledge is needed. C/C++
programming is applied, with a step-by-step
approach which allows the novice to get coding
quickly. Once the basics are covered, the book
progresses to some "hot" embedded issues -
intelligent instrumentation, networked systems,
closed loop control, and digital signal processing.
Written by two experts in the field, this book reflects
on the experimental results, develops and matches
theory to practice, evaluates the strengths and
weaknesses of the technology or technique
introduced, and considers applications and the wider
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context. Numerous exercises and end of chapter
questions are included. A hands-on introduction to
the field of embedded systems, with a focus on fast
prototyping Key embedded system concepts
covered through simple and effective
experimentation Amazing breadth of coverage, from
simple digital i/o, to advanced networking and control
Applies the most accessible tools available in the
embedded world Supported by mbed and book web
sites, containing FAQs and all code examples Deep
insights into ARM technology, and aspects of
microcontroller architecture Instructor support
available, including power point slides, and solutions
to questions and exercises
Deep learning networks are getting smaller. Much
smaller. The Google Assistant team can detect
words with a model just 14 kilobytes in size—small
enough to run on a microcontroller. With this
practical book you’ll enter the field of TinyML, where
deep learning and embedded systems combine to
make astounding things possible with tiny devices.
Pete Warden and Daniel Situnayake explain how
you can train models small enough to fit into any
environment. Ideal for software and hardware
developers who want to build embedded systems
using machine learning, this guide walks you through
creating a series of TinyML projects, step-by-step.
No machine learning or microcontroller experience is
necessary. Build a speech recognizer, a camera that
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detects people, and a magic wand that responds to
gestures Work with Arduino and ultra-low-power
microcontrollers Learn the essentials of ML and how
to train your own models Train models to understand
audio, image, and accelerometer data Explore
TensorFlow Lite for Microcontrollers, Google’s
toolkit for TinyML Debug applications and provide
safeguards for privacy and security Optimize latency,
energy usage, and model and binary size
Programming with STM32 Nucleo BoardsNucleo
Boards Programming with the
STM32CubeIDEHands-on in More Than 50
ProjectsProgramming with STM32: Getting Started
with the Nucleo Board and C/C++McGraw Hill
Professional
This book was written to help anyone want to get
started with STM32 Nucleo-32 board development.
This book describes all the basic elements of the
STM32 Nucleo-32 I/O development with step-by-
step approach using GNU ARM, OpenOCD and
mbed development. The following is a list of highlight
topics in this book: * Preparing Development
Environment * Setup Development Environment *
Debugging * Digital Input/Output * Serial
Communication - UART * Working with Analog Input
(ADC) * Working with Analog Output (PWM) *
Working with Analog Output (DAC) * Working with
SPI * Working with I2C * mbed Development
Most microcontroller-based applications nowadays
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are large, complex, and may require several tasks to
share the MCU in multitasking applications. Most
modern high-speed microcontrollers support
multitasking kernels with sophisticated scheduling
algorithms so that many complex tasks can be
executed on a priority basis. ARM-based
Microcontroller Multitasking Projects: Using the
FreeRTOS Multitasking Kernel explains how to
multitask ARM Cortex microcontrollers using the
FreeRTOS multitasking kernel. The book describes
in detail the features of multitasking operating
systems such as scheduling, priorities, mailboxes,
event flags, semaphores etc. before going onto
present the highly popular FreeRTOS multitasking
kernel. Practical working real-time projects using the
highly popular Clicker 2 for STM32 development
board (which can easily be transferred to other
boards) together with FreeRTOS are an essential
feature of this book. Projects include: LEDs flashing
at different rates; Refreshing of 7-segment LEDs;
Mobile robot where different sensors are controlled
by different tasks; Multiple servo motors being
controlled independently; Multitasking IoT project;
Temperature controller with independent keyboard
entry; Random number generator with 3 tasks: live,
generator, display; home alarm system; car park
management system, and many more. Explains the
basic concepts of multitasking Demonstrates how to
create small multitasking programs Explains how to
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install and use the FreeRTOS on an ARM Cortex
processor Presents structured real-world projects
that enables the reader to create their own
This book offers a quick and easy way to learn low-
level programming of ARM microcontrollers using
Assembly Language. The material of the book aims
at those who has some experience in programming
and wants to learn how to get more control over
microcontroller hardware and software.Low-level
programming comes into the category of more
advanced programming and involves some
knowledge of a target microcontroller. The material
of this book is based upon the popular STM32
Cortex-M4 microcontrollers. It would be nice to have
the datasheet, Programming and Reference
Manuals on the particular STM32 microcontroller on
hand while reading this book.All examples are
developed using the NUCLEO-L476RG development
board equipped with the STM32L476RGT6 Cortex
microcontroller. The program code is developed
using a free STM32CubeIDE version 1.4.2.The
programming techniques described in this guide can
also be applied to other development boards
equipped with Cortex-M4/M7/L4 microcontrollers
(STM32F4xx, STM32F7, etc.) with corresponding
changes in source code. To develop the low-level
code, the Assembler Language of STM32CubeIDE
was used. This assembly language supports a
subset of the ARM Thumb-2 instruction set that is a
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mix of 16- and 32-bit instructions designed to be very
efficient when using together with high-level
languages.
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.
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
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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 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
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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.
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