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Cortex®-M7, M4, M3, M0+, M0: Arm® Cortex-M Architecture Training - Face-to-Face
Training

Objectives
 

You know the Cortex-M7, M4, M3, M1, M0 architecture and can write software in C and Assembler. You can place
the programs in memory and test them. You get the perfect introduction in developing Cortex-M based systems.

Participants
 
Hardware and software developers

Requirements
 

A basic understanding of ANSI-C and microcontrollers.

Cortex®-M7, M4, M3, M0+, M0: Arm® Cortex-M Architecture Training - Face-to-Face Training

Content
Cortex®-M (Armv7-M, Armv6-M) Processor Architecture
  - Register organization, special purpose register
  - Operation modes (handler/thread, privileged/unprivileged)
  - Main stack, process stack
  - Cortex®-M pipeline concept
  - Cortex®-M memory map, system control block, bit banding

Arm Processor Cores - Overview
  - Cortex®-M, Cortex®-R, Cortex®-A
  - Arm7/9/10/11

Cortex®-M7, M4, M3, M0+, M0 Instruction Set
  - Thumb-2 instruction set
  - Data processing instructions
  - Branch and control flow instructions, subroutines
  - Branch table, if ... then conditional blocks
  - Data access instructions
  - Memory barriers and synchronization
  - Exclusive access primitives
  - Assembler directives
  - Hands-on exercises: Generating small Assembler routines, debugging

Exception and Interrupt Handling
  - Exception model
  - Reset, NMI, faults, SysTick, debug, supervisor calls, external interrupts
  - Tail chaining, late arriving
  - Nested vector interrupt controller (NVIC)
  - Interrupt configuration and status
  - Interrupt prioritization, priority grouping
  - Fault handler
  - Hands-on exercises: SystemTick, supervisor call and PendSV in the context of RTOS applications
  - Hands-on exercises: Fault handlers, output of status information

Reset Modes, Clock Generation, Power Management
  - Clock generation
  - Resets and Cortex®-M reset modes
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  - Sleep modes and power management
  - System timer

Memory Protection Unit MPU for Embedded Systems
  - Armv6-M and Armv7-M MPU
  - Static configuration of the MPU
  - Dynamic reprogramming of the MPU in an RTOS context
  - Hands-on exercises: Using the MPU

Cache, Tightly Coupled Memory (TCM)
  - Cache basics
  - Caches and TCM of Cortex®-M7
  - Cache configuration via the MPU

Embedded Core Debugging
  - Core and system debugging
  - JTAG debug port
  - 2-pin single wire debug port
  - Trace port interface unit
  - Embedded trace macrocell
  - Hands-on exercises: Debugging of C code using the µVision debugger and print output to the debug console

Embedded Software Development
  - Adjustment of library routines to hardware (retargeting)
  - Placing code and data in memory (scatter loading)
  - Linker description files
  - Processor start-up, start-up file

Efficient C-Programming for Cortex Architectures
  - Compiler optimization, compiler options
  - Interface C - Assembler
  - Programming guidelines for Cortex compilers
  - Optimized utilization of local and global data

Hardware-near C-Programming According to CMSIS
  - Cortex Microcontroller Software Interface Standard (CMSIS)
  - Software architecture for embedded systems
  - Structured description of peripherals
  - Access to peripherals in C
  - C statements and their execution in Assembler
  - Hands-on exercise: Using CMSIS functions, .e.g. for programming the NVIC interrupt controller

Floating Point Unit, Digital Signal Processing
  - Architecture overview for FPU
  - Exception handling using the FPU
  - Single-instruction multiple data (SIMD) and saturation instructions

Overview: Cortex®-M (Armv8-M and Armv8.1-M) Processor Architecture
  - Introduction: Armv8-M processor architecture
  - Extensions of the Armv8.1-M processor architecture (HELIUM)
  - Difference to the Armv6-M and Armv7-M processor architecture
  - Differences of the new Armv8-M MPU
  - Overview: Cortex®-M23, M33 and Arm TrustZone

Exercises with Keil µVision in Assembler and C
  - Hands-on exercises on Armv6-M Cortex-M0, Armv7-M Cortex-M4 and Cortex-M7 are developed and tested on
evaluation boards of different suppliers.
  - Boards by Infineon, NXP, ST and Renesas are available

MicroConsult Plus
  - You get a free USB stick so that you can take a copy of your exercise directory and sample solutions for all
exercises with you.
  - In addition, you get installation instructions with download links for the tool environment for you to reproduce the
exercises after the training.

FACE-TO-FACE TRAINING
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Date Price * Duration
15.07.2024 – 18.07.2024 2.800,00 € 4 days  
24.02.2025 – 27.02.2025 2.800,00 € 4 days  
         
* Price per attendee, in Euro plus VAT  

Training code: E-CORMX
 

Live Online - English

Date Duration
09.12. – 12.12.2024 4 days  

Face-To-Face - German

Date Duration
15.07. – 18.07.2024 4 days  
24.02. – 27.02.2025 4 days  

Live Online - German

Date Duration
09.12. – 12.12.2024 4 days  

Coaching

Our coaching services offer a major advantage: our specialists introduce their expertise and experience directly in
your solution process, thus contributing to the success of your projects.

We will be happy to provide you with further information or submit a quotation tailored to your requirements.


