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Over the last ten years, the ARM architecture has become one of the most pervasive architectures in the world, with more than 2 billion ARMbased processors embedded in products ranging from cell phones to automotive braking systems. A world-wide community of ARM
developers in semiconductor and product design companies includes software developers, system designers and hardware engineers. To
date no book has directly addressed their need to develop the system and software for an ARM-based system. This text fills that gap. This
book provides a comprehensive description of the operation of the ARM core from a developer’s perspective with a clear emphasis on
software. It demonstrates not only how to write efficient ARM software in C and assembly but also how to optimize code. Example code
throughout the book can be integrated into commercial products or used as templates to enable quick creation of productive software. The
book covers both the ARM and Thumb instruction sets, covers Intel's XScale Processors, outlines distinctions among the versions of the
ARM architecture, demonstrates how to implement DSP algorithms, explains exception and interrupt handling, describes the cache
technologies that surround the ARM cores as well as the most efficient memory management techniques. A final chapter looks forward to the
future of the ARM architecture considering ARMv6, the latest change to the instruction set, which has been designed to improve the DSP and
media processing capabilities of the architecture. * No other book describes the ARM core from a system and software perspective. * Author
team combines extensive ARM software engineering experience with an in-depth knowledge of ARM developer needs. * Practical,
executable code is fully explained in the book and available on the publisher's Website. * Includes a simple embedded operating system.
The Controller Area Network (CAN) was originally developed to be used as a vehicle data bus system in passenger cars. Today, CAN
controllers are available from over 20 manufacturers, and CAN is finding applications in other fields, such as medical, aerospace, process
control, automation, and so on. This book is written for students, for practising engineers, for hobbyists, and for everyone else who may be
interested to learn more about the CAN bus and its applications. The aim of this book is to teach you the basic principles of CAN networks
and in addition the development of microcontroller based projects using the CAN bus. In summary, this book enables the reader to: Learn the
theory of the CAN bus used in automotive industry; Learn the principles, operation, and programming of microcontrollers; Design complete
microcontroller based projects using the C language; Develop complete real CAN bus projects using microcontrollers; Learn the principles of
OBD systems used to debug vehicle electronics. You will learn how to design microcontroller based CAN bus nodes, build a CAN bus,
develop high-level programs, and then exchange data in real-time over the bus. You will also learn how to build microcontroller hardware and
interface it to LEDs, LCDs, and A/D converters. The book assumes that the reader has some knowledge on basic electronics. Knowledge of
the C programming language will be useful in later chapters of the book, and familiarity with at least one member of the PIC series of
microcontrollers will be an advantage, especially if the reader intends to develop microcontroller based projects using the CAN bus. The CD
contains a special demo version of the mikroC compiler which supports the key microcontrollers including: PIC, dsPIC, PIC24, PIC32 and
AVR. This special version additionally features an advanced CAN library of intuitive and simple-to-use functions to encourage programming
with easy and comfortable development of CAN networks.
A practical Wrox guide to ARM programming for mobiledevices With more than 90 percent of mobile phones sold in recent yearsusing ARMbased processors, developers are eager to master thisembedded technology. If you know the basics of C programming, thisguide will ease
you into the world of embedded ARM technology. Withclear explanations of the systems common to all ARM processors andstep-by-step
instructions for creating an embedded application, itprepares you for this popular specialty. While ARM technology is not new, existing books
on the topicpredate the current explosive growth of mobile devices using ARMand don't cover these all-important aspects. Newcomers to
embeddedtechnology will find this guide approachable and easy tounderstand. Covers the tools required, assembly and debugging
techniques, Coptimizations, and more Lists the tools needed for various types of projects andexplores the details of the assembly language
Examines the optimizations that can be made to ensure fastcode Provides step-by-step instructions for a basic application andshows how to
build upon it Professional Embedded ARM Development prepares you toenter this exciting and in-demand programming field.
This textbook introduces readers to digital signal processing fundamentals using Arm Cortex-M based microcontrollers as demonstrator
platforms. It covers foundational concepts, principles and techniques such as signals and systems, sampling, reconstruction and anti-aliasing,
FIR and IIR filter design, transforms, and adaptive signal processing.
The first microcontroller textbook to provide complete and systemic introductions to all components and materials related to the ARM®
Cortex®-M4 microcontroller system, including hardware and software as well as practical applications with real examples. This book covers
both the fundamentals, as well as practical techniques in designing and building microcontrollers in industrial and commercial applications.
Examples included in this book have been compiled, built, and tested Includes Both ARM® assembly and C codes Direct Register Access
(DRA) model and the Software Driver (SD) model programming techniques and discussed If you are an instructor and adopted this book for
your course, please email ieeeproposals@wiley.com to get access to the instructor files for this book.
Learn to interface and program hardware devices in a wide range of useful applications, using ARM7 microcontrollers and the C
programming language. Examples covered in full detail include a simple LED to a multi-megabyte SD card running the FAT file system.
Features of the book: Build prototype circuits on breadboard or Veroboard and interface to ARM microcontrollers; A 32-bit ARM7
microcontroller is used in interfacing and software examples; Interfacing principles apply to other ARM microcontrollers and other non-ARM
microcontrollers as well; Example programs are written in the C programming language; Use only free or open source software; Download
and install all programming tools from the Internet; Template project files are provided for easy project creation. Hardware -- Interface to
LEDs, transistors, optocouplers, relays, solenoids, switches, keypads, LCD displays, seven segment displays, DC motors, stepper motors,
external analogue signals using the ADC, RS-232, RS-485, TWI, USB, SPI and SD memory cards. Software -- Once hardware has been
interfaced to a microcontroller, software must be written to control the hardware. You will learn how to write programs to operate externally
interfaced hardware devices, use timers and interrupts. Also learn how to port FAT file system code for use with an SD memory card,
program the PWM to produce an audio sine wave, program the PWM to speed control a DC motor and more. A chapter on more advanced
ARM microcontrollers is included with an overview of some of the newest ARM microcontrollers and their features.
Features inexpensive ARM® Cortex®-M4 microcontroller development systems available from Texas Instruments and STMicroelectronics.
This book presents a hands-on approach to teaching Digital Signal Processing (DSP) with real-time examples using the ARM® Cortex®-M4
32-bit microprocessor. Real-time examples using analog input and output signals are provided, giving visible (using an oscilloscope) and
audible (using a speaker or headphones) results. Signal generators and/or audio sources, e.g. iPods, can be used to provide experimental
input signals. The text also covers the fundamental concepts of digital signal processing such as analog-to-digital and digital-to-analog
conversion, FIR and IIR filtering, Fourier transforms, and adaptive filtering. Digital Signal Processing Using the ARM® Cortex®-M4: Uses a
large number of simple example programs illustrating DSP concepts in real-time, in an electrical engineering laboratory setting Includes
examples for both STM32F407 Discovery and the TM4C123 Launchpad, using Keil MDK-ARM, on a companion website Example programs
for the TM4C123 Launchpad using Code Composer Studio version 6 available on companion website Digital Signal Processing Using the
ARM® Cortex®-M4 serves as a teaching aid for university professors wishing to teach DSP using laboratory experiments, and for students or
engineers wishing to study DSP using the inexpensive ARM® Cortex®-M4.
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
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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 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

ARM Microcontroller InterfacingHardware and SoftwareElektor Electronics
This book presents the use of a microprocessor-based digital system in our daily life. Its bottom-up approach ensures that all the
basic building blocks are covered before the development of a real-life system. The ultimate goal of the book is to equip students
with all the fundamental building blocks as well as their integration, allowing them to implement the applications they have
dreamed up with minimum effort.
Interested in developing embedded systems? Since they don’t tolerate inefficiency, these systems require a disciplined approach
to programming. This easy-to-read guide helps you cultivate a host of good development practices, based on classic software
design patterns and new patterns unique to embedded programming. Learn how to build system architecture for processors, not
operating systems, and discover specific techniques for dealing with hardware difficulties and manufacturing requirements. Written
by an expert who’s created embedded systems ranging from urban surveillance and DNA scanners to children’s toys, this book is
ideal for intermediate and experienced programmers, no matter what platform you use. Optimize your system to reduce cost and
increase performance Develop an architecture that makes your software robust in resource-constrained environments Explore
sensors, motors, and other I/O devices Do more with less: reduce RAM consumption, code space, processor cycles, and power
consumption Learn how to update embedded code directly in the processor Discover how to implement complex mathematics on
small processors Understand what interviewers look for when you apply for an embedded systems job "Making Embedded
Systems is the book for a C programmer who wants to enter the fun (and lucrative) world of embedded systems. It’s very well
written—entertaining, even—and filled with clear illustrations." —Jack Ganssle, author and embedded system expert.
Hardware/software co-verification is how to make sure that embedded system software works correctly with the hardware, and that
the hardware has been properly designed to run the software successfully -before large sums are spent on prototypes or
manufacturing. This is the first book to apply this verification technique to the rapidly growing field of embedded systems-on-achip(SoC). As traditional embedded system design evolves into single-chip design, embedded engineers must be armed with the
necessary information to make educated decisions about which tools and methodology to deploy. SoC verification requires a mix
of expertise from the disciplines of microprocessor and computer architecture, logic design and simulation, and C and Assembly
language embedded software. Until now, the relevant information on how it all fits together has not been available. Andrews, a
recognized expert, provides in-depth information about how co-verification really works, how to be successful using it, and pitfalls
to avoid. He illustrates these concepts using concrete examples with the ARM core - a technology that has the dominant market
share in embedded system product design. The companion CD-ROM contains all source code used in the design examples, a
searchable e-book version, and useful design tools. * The only book on verification for systems-on-a-chip (SoC) on the market *
Will save engineers and their companies time and money by showing them how to speed up the testing process, while still
avoiding costly mistakes * Design examples use the ARM core, the dominant technology in SoC, and all the source code is
included on the accompanying CD-Rom, so engineers can easily use it in their own designs
Embedded Microcomputer Systems: Real Time Interfacing provides an in-depth discussion of the design of real-time embedded
systems using 9S12 microcontrollers. This book covers the hardware aspects of interfacing, advanced software topics (including
interrupts), and a systems approach to typical embedded applications. This text stands out from other microcomputer systems
books because of its balanced, in-depth treatment of both hardware and software issues important in real time embedded systems
design. It features a wealth of detailed case studies that demonstrate basic concepts in the context of actual working examples of
systems. It also features a unique simulation software package on the bound-in CD-ROM (called Test Execute and Simulate, or
TExaS, for short) that provides a self-contained software environment for designing, writing, implementing, and testing both the
hardware and software components of embedded systems. Important Notice: Media content referenced within the product
description or the product text may not be available in the ebook version.
An autonomous sailboat robot is a boat that only uses the wind on its sail as the propelling force, without remote control or human
assistance to achieve its mission. Robotic sailing offers the potential of long range and long term autonomous wind propelled,
solar or wave-powered carbon neutral devices. Robotic sailing devices could contribute to monitoring of environmental, ecological,
meteorological, hydrographic and oceanographic data. These devices can also be used in traffic monitoring, border surveillance,
security, assistance and rescue. The dependency on changing winds and sea conditions presents a considerable challenge for
short and long term route and stability planning, collision avoidance and boat control. Building a robust and seaworthy sailing robot
presents a truly complex and multi-disciplinary challenge for boat designers, naval architects, systems/electrical engineers and
computer scientists. Over the last decade, several events such as Sailbot, World Robotic Sailing Championship and the
International Robotic Sailing Conference (WRSC/IRSC) and Microtransat have sparked an explosion in the number of groups
working on autonomous sailing robots. Many of the challenges in building truly autonomous sailing robots still remain unsolved.
These proceedings present the work of researchers on current and future challenges in autonomous sailboat development,
presented at the WRSC/IRSC 2014 in Galway, Ireland, 8th – 12th September 2014.
The Designer’s Guide to the Cortex-M Family is a tutorial-based book giving the key concepts required to develop programs in C
with a Cortex M- based processor. The book begins with an overview of the Cortex- M family, giving architectural descriptions
supported with practical examples, enabling the engineer to easily develop basic C programs to run on the Cortex- M0/M0+/M3
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and M4. It then examines the more advanced features of the Cortex architecture such as memory protection, operating modes and
dual stack operation. Once a firm grounding in the Cortex M processor has been established the book introduces the use of a
small footprint RTOS and the CMSIS DSP library. With this book you will learn: The key differences between the Cortex
M0/M0+/M3 and M4 How to write C programs to run on Cortex-M based processors How to make best use of the Coresight debug
system How to do RTOS development The Cortex-M operating modes and memory protection Advanced software techniques that
can be used on Cortex-M microcontrollers How to optimise DSP code for the cortex M4 and how to build real time DSP systems
An Introduction to the Cortex microcontroller software interface standard (CMSIS), a common framework for all Cortex M- based
microcontrollers Coverage of the CMSIS DSP library for Cortex M3 and M4 An evaluation tool chain IDE and debugger which
allows the accompanying example projects to be run in simulation on the PC or on low cost hardware
This book provides the students with a solid foundation in the technology of microprocessors and microcontrollers, their principles
and applications. It comprehensively presents the material necessary for understanding the internal architecture as well as system
design aspects of Intel’s legendary 8085 and 8086 microprocessors and Intel’s 8051 and 8096 microcontrollers. The book
throughout maintains an appropriate balance between the basic concepts and the skill sets needed for system design. Besides,
the book lucidly explains the hardware architecture, the instruction set and programming, support chips, peripheral interfacing, and
cites several relevant examples to help the readers develop a complete understanding of industrial application projects. Several
system design case studies are included to reinforce the concepts discussed. With exhaustive coverage and practical approach,
the book would be indispensable to undergraduate students of Electrical and Electronics, Electronics and Communication, and
Electronics and Instrumentation Engineering. It can be used for a variety of courses in Microprocessors, Microcontrollers, and
Embedded System Design. The second edition of the book introduces additional topics like I/O interfacing and programming, serial
interface programming, delay programming using 8086 and 8051. Besides, many more examples and case studies have been
added.

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.
The Definitive Guide to the ARM® Cortex®-M0 and Cortex-M0+ Processors, Second Edition explains the architectures
underneath ARM’s Cortex-M0 and Cortex-M0+ processors and their programming techniques. Written by ARM’s Senior
Embedded Technology Manager, Joseph Yiu, the book is packed with examples on how to use the features in the CortexM0 and Cortex-M0+ processors. It provides detailed information on the instruction set architecture, how to use a number
of popular development suites, an overview of the software development flow, and information on how to locate problems
in the program code and software porting. This new edition includes the differences between the Cortex-M0 and CortexM0+ processors such as architectural features (e.g. unprivileged execution level, vector table relocation), new chapters
on low power designs and the Memory Protection Unit (MPU), the benefits of the Cortex-M0+ processor, such as the new
single cycle I/O interface, higher energy efficiency, better performance and the Micro Trace Buffer (MTB) feature,
updated software development tools, updated Real Time Operating System examples using KeilTM RTX with CMSISRTOS APIs, examples of using various Cortex-M0 and Cortex-M0+ based microcontrollers, and much more. Provides
detailed information on ARM® Cortex®-M0 and Cortex-M0+ Processors, including their architectures, programming
model, instruction set, and interrupt handling Presents detailed information on the differences between the Cortex-M0
and Cortex-M0+ processors Covers software development flow, including examples for various development tools in both
C and assembly languages Includes in-depth coverage of design approaches and considerations for developing ultra low
power embedded systems, the benchmark for energy efficiency in microcontrollers, and examples of utilizing low power
features in microcontrollers
Technology is constantly changing. New microcontrollers become available every year and old ones become redundant.
The one thing that has stayed the same is the C programming language used to program these microcontrollers. If you
would like to learn this standard language to program microcontrollers, then this book is for you! ARM microcontrollers
are available from a large number of manufacturers. They are 32-bit microcontrollers and usually contain a decent
amount of memory and a large number of on-chip peripherals. Although this book concentrates on ARM microcontrollers
from Atmel, the C programming language applies equally to other manufacturers ARMs as well as other microcontrollers.
The book features: Use only free or open source software; Learn how to download, set up and use free C programming
tools; Start learning the C language to write simple PC programs before tackling embedded programming -- no need to
buy an embedded system right away!; Start learning to program from the very first chapter with simple programs and
slowly build from there; No programming experience is necessary!; Learn by doing -- type and run the example programs
and exercises; Sample programs and exercises can be downloaded from the Internet; A fun way to learn the C
programming language; Ideal for electronic hobbyists, students and engineers wanting to learn the C programming
language in an embedded environment on ARM microcontrollers.
"This fifth edition includes the new TM4C1294-based LaunchPad. Most of the code in the book is specific for the
TM4C123-based LaunchPad ... This fifth edition switches the syntax from C to the industry-standard C99. "--Page ix.
Most microcontroller-based applications nowadays 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
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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 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 is a subset of Embedded Systems: Introduction to ARM Cortex-M Microcontrollers, Volume 1, ISBN:
978-1477508992, configured for specific use in EE319K Introduction to Embedded Systems taught at the University of
Texas at Austin. It is first edition, fourth printing, December 2017. The section numbers in this book also specify the
corresponding section in the original book. This first book is an introduction to computers and interfacing focusing on
assembly language and C programming. The second book Embedded Systems: Real-Time Interfacing to ARM Cortex-M
Microcontrollers focuses on hardware/software interfacing and the design of embedded systems. The third book
Embedded Systems: Real-Time Operating Systems for ARM Cortex-M Microcontrollers is an advanced book focusing on
operating systems, high-speed interfacing, control systems, and robotics. The third volume could also be used for
professionals wishing to design or deploy a real-time operating system onto an ARM platform. There is a web site
accompanying this book http://users.ece.utexas.edu/~valvano/arm. Posted here are ARM Keil uVision and Texas
Instruments Code Composer Studio projects for each of the example programs in the book.
The book presents the fundamentals of ARM processor in a simple, lucid and systematic way. It also gives
comprehensive coverage of the popular ARM microcontroller - LPC2148. The book is divided into two parts. The first part
focuses on the RISC design philosophy, ARM design philosophy, embedded system hardware, embedded system
software, ARM processor fundamentals, instruction set, programming, exceptions and interrupt handling schemes. The
second part focuses on LPC2148 CPU, its features, architecture, registers, GPIO, Timers, Interrupt controller, PLL and
other peripherals.
A microcontroller is a compact, integrated circuit designed to govern a specific operation in an embedded system. A
typical microcontroller includes a processor, memory, and input/output (I/O) peripherals on a single chip. When they first
became available, microcontrollers solely used Assembly language. Today, the C programming language (and some
other high-level languages) can be used as well. Some of advanced microcontrollers support another programming
technique as well: Graphical programming. In graphical programming, the user does not write any code but draws the
block diagram of the system he wants. Then a software converts the drawn block diagram into a suitable code for the
target device. Programming microcontrollers using graphical programming is quite easier than programming in C or
Assembly. You can implement a complex system within hours with graphical programming while its implementation in C
may take months. These features make the graphical programming an important option for engineers. This book study
the graphical programming of STM32F4 high-performance microcontrollers with the aid of Simulink and Waijung
blockset. Students of engineering (for instance, electrical, biomedical, mechatronics and robotic to name a few),
engineers who work in industry, and anyone who want to learn the graphical programming of STM32F4 can benefit from
this book. Prerequisite for this book is the basic knowledge of MATLAB Simulink.
Now in its 2nd edition, this textbook has been updated on a new development board from STMicroelectronics - the Arm Cortex-M0+ based
Nucleo-F091RC. Designed to be used in a one- or two-semester introductory course on embedded systems.
The Definitive Guide to Arm® Cortex®-M23 and Cortex-M33 Processors focuses on the Armv8-M architecture and the features that are
available in the Cortex-M23 and Cortex- M33 processors. This book covers a range of topics, including the instruction set, the programmer’s
model, interrupt handling, OS support, and debug features. It demonstrates how to create software for the Cortex-M23 and Cortex-M33
processors by way of a range of examples, which will enable embedded software developers to understand the Armv8-M architecture. This
book also covers the TrustZone® technology in detail, including how it benefits security in IoT applications, its operations, how the technology
affects the processor’s hardware (e.g., memory architecture, interrupt handling, etc.), and various other considerations in creating secure
software. Presents the first book on Armv8-M Architecture and its features as implemented in the Cortex-M23 and Cortex-M33 processors
Covers TrustZone technology in detail Includes examples showing how to create software for Cortex-M23/M33 processors
This book focuses on the design, implementation and applications of embedded systems and advanced industrial controls with
microcontrollers. It combines classical and modern control theories as well as practical control programming codes to help readers learn
control techniques easily and effectively. The book covers both linear and nonlinear control techniques to help readers understand modern
control strategies. The author provides a detailed description of the practical considerations and applications in linear and nonlinear control
systems. They concentrate on the ARM® Cortex®-M4 MCU system built by Texas InstrumentsTM called TM4C123GXL, in which two ARM®
Cortex®-M4 MCUs, TM4C123GH6PM, are utilized. In order to help the reader develop and build application control software for a specified
microcontroller unit. Readers can quickly develop and build their applications by using sample project codes provided in the book to access
specified peripherals. The book enables readers to transfer from one interfacing protocol to another, even if they only have basic and
fundamental understanding and basic knowledge of one interfacing function. Classical and Modern Controls with Microcontrollers is a
powerful source of information for control and systems engineers looking to expand their programming knowledge of C, and of applications of
embedded systems with microcontrollers. The book is a textbook for college students majored in CE, EE and ISE to learn and study classical
and modern control technologies. The book can also be adopted as a reference book for professional programmers working in modern
control fields or related to intelligent controls and embedded computing and applications. Advances in Industrial Control reports and
encourages the transfer of technology in control engineering. The rapid development of control technology has an impact on all areas of the
control discipline. The series offers an opportunity for researchers to present an extended exposition of new work in all aspects of industrial
control.
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
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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
A Comprehensible Guide to Controller Area Network by Wilfred Voss represents the most thoroughly researched and most complete work on
CAN available in the marketplace. It includes:A Brief History of CAN, Main Characteristics, Message Frame Architecture, Message
Broadcasting, Bus Arbitration, Error Detection & Fault Confinement, CAN Physical Layer, and more?
This book introduces basic programming of ARM Cortex chips in assembly language and the fundamentals of embedded system design. It
presents data representations, assembly instruction syntax, implementing basic controls of C language at the assembly level, and instruction
encoding and decoding. The book also covers many advanced components of embedded systems, such as software and hardware
interrupts, general purpose I/O, LCD driver, keypad interaction, real-time clock, stepper motor control, PWM input and output, digital input
capture, direct memory access (DMA), digital and analog conversion, and serial communication (USART, I2C, SPI, and USB).
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 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
ARM-based Microcontroller Projects Using mbed gives readers a good understanding of the basic architecture and programming of ARMbased 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

Embedded systems are a ubiquitous component of our everyday lives. We interact with hundreds of tiny computers every
day that are embedded into our houses, our cars, our toys, and our work. As our world has become more complex, so
have the capabilities of the microcontrollers embedded into our devices. The ARM® Cortex™-M3 is represents the new
class of microcontroller much more powerful than the devices available ten years ago. The purpose of this book is to
present the design methodology to train young engineers to understand the basic building blocks that comprise devices
like a cell phone, an MP3 player, a pacemaker, antilock brakes, and an engine controller. This book is the third in a series
of three books that teach the fundamentals of embedded systems as applied to the ARM® Cortex™-M3. This third volume
is primarily written for senior undergraduate or first-year graduate electrical and computer engineering students. It could
also be used for professionals wishing to design or deploy a real-time operating system onto an Arm platform. The first
book Embedded Systems: Introduction to the ARM Cortex-M3 is an introduction to computers and interfacing focusing on
assembly language and C programming. The second book Embedded Systems: Real-Time Interfacing to the ARM
Cortex-M3 focuses on interfacing and the design of embedded systems. This third book is an advanced book focusing on
operating systems, high-speed interfacing, control systems, and robotics. Rather than buying and deploying an existing
OS, the focus is on fundamental principles, so readers can write their-own OS. An embedded system is a system that
performs a specific task and has a computer embedded inside. A system is comprised of components and interfaces
connected together for a common purpose. Specific topics include microcontrollers, design, verification,
hardware/software synchronization, interfacing devices to the computer, real-time operating systems, data collection and
processing, motor control, analog filters, digital filters, and real-time signal processing. This book employs many
approaches to learning. It will not include an exhaustive recapitulation of the information in data sheets. First, it begins
with basic fundamentals, which allows the reader to solve new problems with new technology. Second, the book presents
many detailed design examples. These examples illustrate the process of design. There are multiple structural
components that assist learning. Checkpoints, with answers in the back, are short easy to answer questions providing
immediate feedback while reading. Simple homework, with answers to the odd questions on the web, provides more
detailed learning opportunities. The book includes an index and a glossary so that information can be searched. The
most important learning experiences in a class like this are of course the laboratories. Each chapter has suggested lab
assignments. More detailed lab descriptions are available on the web. Specifically for Volume 1, look at the lab
assignments for EE319K. For Volume 2 refer to the EE445L labs, and for this volume, look at the lab assignments for
EE345M/EE380L.6. There is a web site accompanying this book http://users.ece.utexas.edu/~valvano/arm. Posted here
are Keil uVision projects for each the example programs in the book. You will also find data sheets and Excel
spreadsheets relevant to the material in this book. The book will cover embedded systems for the ARM® Cortex™-M3
with specific details on the LM3S811, LM3S1968, and LM3S8962. Most of the topics can be run on the simple LM3S811.
DMA interfacing will be presented on the LM3S3748. Ethernet and CAN examples can be run on the LM3S8962. In this
book the term LM3Sxxx family will refer to any of the Texas Instruments Stellaris® ARM® Cortex™-M3-based
microcontrollers. Although the solutions are specific for the LM3Sxxx family, it will be possible to use this book for other
Arm derivatives.
This book aims to develop professional and practical microcontroller applications in the ARM-MDK environment with
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Texas Instruments MSP432P401R LaunchPad kits. It introduces ARM Cortex-M4 MCU by highlighting the most
important elements, including: registers, pipelines, memory, and I/O ports. With the updated MSP432P401R Evaluation
Board (EVB), MSP-EXP432P401R, this MCU provides various control functions with multiple peripherals to enable users
to develop and build various modern control projects with rich control strategies. Micro-controller programming is
approached with basic and straightforward programming codes to reduce learning curves, and furthermore to enable
students to build embedded applications in more efficient and interesting ways. For authentic examples, 37 Class
programming projects are built into the book that use MSP432P401R MCU. Additionally, approximately 40 Lab
programming projects with MSP432P401R MCU are included to be assigned as homework.
Intelligent readers who want to build their own embedded computer systems-- installed in everything from cell phones to
cars to handheld organizers to refrigerators-- will find this book to be the most in-depth, practical, and up-to-date guide on
the market. Designing Embedded Hardware carefully steers between the practical and philosophical aspects, so
developers can both create their own devices and gadgets and customize and extend off-the-shelf systems. There are
hundreds of books to choose from if you need to learn programming, but only a few are available if you want to learn to
create hardware. Designing Embedded Hardware provides software and hardware engineers with no prior experience in
embedded systems with the necessary conceptual and design building blocks to understand the architectures of
embedded systems. Written to provide the depth of coverage and real-world examples developers need, Designing
Embedded Hardware also provides a road-map to the pitfalls and traps to avoid in designing embedded systems.
Designing Embedded Hardware covers such essential topics as: The principles of developing computer hardware Core
hardware designs Assembly language concepts Parallel I/O Analog-digital conversion Timers (internal and external)
UART Serial Peripheral Interface Inter-Integrated Circuit Bus Controller Area Network (CAN) Data Converter Interface
(DCI) Low-power operation This invaluable and eminently useful book gives you the practical tools and skills to develop,
build, and program your own application-specific computers.
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-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 lowend 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).
This book, published November 2015 as a 1st edition 1st printing, is the second in a series of three books that teach the
fundamentals of embedded systems as applied to MSP432 microcontrollers. These books are primarily written for
undergraduate electrical and computer engineering students. They could also be used for professionals learning the
ARM platform. The first book Embedded Systems: Introduction to the MSP432 is an introduction to computers and
interfacing focusing on assembly language and C programming. This second book focuses on interfacing and the design
of embedded systems. The third book Embedded Systems: Real-Time Operating Systems for ARM Cortex-M
Microcontrollers is an advanced book focusing on operating systems, high-speed interfacing, control systems, and
robotics. An embedded system is a system that performs a specific task and has a computer embedded inside. A system
is comprised of components and interfaces connected together for a common purpose. This book presents components,
interfaces and methodologies for building systems. Specific topics include the architecture of microcontrollers, design
methodology, verification, hardware/software synchronization, interfacing devices to the computer, timing diagrams, realtime systems, data collection and processing, motor control, analog filters, digital filters, real-time signal processing,
wireless communication, low-power design, and the internet of things. In general, the area of embedded systems is an
important and growing discipline within electrical and computer engineering. The educational market of embedded
systems has been dominated by simple microcontrollers like the PIC, the 9S12, and the 8051. This is because of their
market share, low cost, and historical dominance. However, as problems become more complex, so must the systems
that solve them. A number of embedded system paradigms must shift in order to accommodate this growth in complexity.
First, the number of calculations per second will increase from millions/sec to billions/sec. Similarly, the number of lines of
software code will also increase from thousands to millions. Thirdly, systems will involve multiple microcontrollers
supporting many simultaneous operations. Lastly, the need for system verification will continue to grow as these systems
are deployed into safety critical applications. These changes are more than a simple growth in size and bandwidth.
These systems must employ parallel programming, high-speed synchronization, real-time operating systems, fault
tolerant design, priority interrupt handling, and networking. Consequently, it will be important to provide our students with
these types of design experiences. The purpose of writing these books at this time is to bring engineering education into
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the 21st century. This book employs many approaches to learning. It will not include an exhaustive recapitulation of the
information in data sheets. First, it begins with basic fundamentals, which allows the reader to solve new problems with
new technology. Second, the book presents many detailed design examples. These examples illustrate the process of
design. There are multiple structural components that assist learning. Checkpoints, with answers in the back, are short
easy to answer questions providing immediate feedback while reading. The book includes an index and a glossary so
that information can be searched. The most important learning experiences in a class like this are of course the
laboratories. Each chapter has suggested lab assignments. More detailed lab descriptions are available on the web.
Specifically, look at the lab assignments for EE445L and EE445M. These books will cover embedded systems for ARM
Cortex-M microcontrollers with specific details on the MSP432. Although the solutions are specific for the MSP432, it will
be possible to use these books for other ARM derivatives. Volume 3 can be used for either the TM4C or MSP432
families.
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