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Agenda 

§  About ARM 
§  mbed Developer Ecosystem 
§  mbed Developer Tools 
§  mbed Software 
§  mbed Hardware 
§  mbed Workshop 
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Software 
development 
tools 

Physical IP  – Design of 
the building blocks of the 
chip  

Processor and 
Graphics IP – Design 
of the brain of the 
chip 

Power Mgmt 
Bluetooth 

Cellular Modem 

Wi-Fi 

SIM 

GPS Flash Controller 

Touchscreen  

Sensor Hub 

Camera 

Apps Processor 

About ARM…. 
§  The World’s leading processor design company 
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Which results in: 

How many ARM cores shipped in 2014? 
§  12,000,000,000 
§  Per Day:   32,876,712  
§  Per Hour:  1,369,863  
§  Per Minute:  22,831 
§  Per Second:  381 
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ARM mbed Developer Ecosystem 
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Next Era of Embedded Development 
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mbed 
OS Services 

Cloud 

mbed OS 

130,000+ 
Developers 

Silicon 

Ecosystem 60+ 
Boards 

13k+ Published 
Programs 
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ARM mbed Developer Tools 
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Create an Account 

§  Registration 
1.  Connect a mbed platform to a Windows / Mac / Linux computer  
2.  mbed platforms is identified as a mass storage device (USB disk) 
3.  Double-click the mbed.htm file on the mbed USB disk 
4.  Log in or sign up for a new account 
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Know your Hardware 

§  Connection diagram and example programs on the platform page 

Connection 
Diagram 

Example 
Program 
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About Programs 
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Compiling your Program 
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Online IDE 

§  Integrated Version 
Control 

 

§  Programs Workspace 
 

§  Program/Library 
Details 

 

§  Platform Selection 
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ARM mbed Software 
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mbed SDK Software Stack 
§  Networking and USB stacks 

§  CMSIS-RTOS implementation 

§  Easy-to-use C++ APIs 

§  stdlib setup, board support, systems 
configuration 

§  Hardware Abstraction Layer (HAL) for MCU 
peripherals 

§  CMSIS-CORE: hardware register access and 
Cortex-M startup code 

mbed common 

C/C++ User Application 

mbed API 

mbed HAL Implementation 
SDK Adapters 

CMSIS-CORE 

Components 
Middleware 
Networking 

MCU Registers 
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mbed Program Example 

§  Hello World example 

§  All startup code is taken care of by the mbed SDK 
– user code starts at main() 

§  Definition of a digital output variable, myled 

§  Use of overloaded “=“ operator 

§  Alter digital output (and LED) by simply assigning 
a value to the variable.   
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http://developer.mbed.org/ handbook 
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Digital Inputs and Outputs 
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Ticker 



20 
 

http://developer.mbed.org/ components 
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mbed Component Database   

Components are portable across all platforms and tools 
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Example program 
to evaluate the component Directly import into 

Your current program 

Component Entry 
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FXOS8700Q 
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ARM mbed-enabled Hardware 
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http://developer.mbed.org/ platforms 



26 
 

FRDM-K64F Overview 

§  Quick, simple development experience 
with rich features 

§  Easy access to MCU I/O 
§  3-axis accelerometer/3-axis magnetometer 
§  RGB LED 
§  Add-on Bluetooth Module 
§  Built-in Ethernet/Add-on Wireless Module 
§  Micro SD 

§  Arduino shield compatible 
§  Flash programming functionality  

enabled by OpenSDA debug interface 
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Target Processor 

nRESET  

UART RX/TX 

SWD / JTAG 

MSC Bootloader 

Debug MCU 
K20DX128Vxx5 

DAPLink 
Interface 
Firmware 

OpenSDA Hardware Circuit 

SPI, GPIO 

UART TX/RX 
USB 

Composite 
Device 

Computer 

IDE 

File System 

Serial Terminal 

GPIO / ADC 

LED 

GPIO 

PWM 

OpenSDA & DAPLink Interface Firmware 

§  DAPLink Interface Firmware includes: 
§  USB HID CMSIS-DAP Run-control debug interface 
§  USB MSC disk for drag ‘n’ drop flash programming 
§  USB CDC serial interface between the host and target 
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Summary 

§  mbed IDE 
§  C/C++ code editing and highlighting   
§  Cloud-based build system 
§  Documentation generation and integrated viewer 
§  Distributed version control tools 
§  Import from mbed.org or drag & drop zip import 
§  Export to popular toolchains 
§  Private personal workspace 

§  mbed Tools 
§  Dependency tracking for code 
§  Repository hosting & remote access 
§  Wiki engine for tutorials and notes 
§  Bug tracking 
§  Admin control panel 

§  Components 
§  Portability across platforms 
§  Canonical reference 
§  Categories - working groups 
§  Find what you’re looking for 

§  Community 
§  Forum, Questions, Wikis,  
§  How are questions integrated with the rest of the 

platform 
§  Teams for group collaboration 
§  Activity streams 
§  Personal dashboard and ability to follow 
§  United states: 17%, Japan: 14%, UK 8%, India 6%, 

long tail of others 
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Workshop 
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Hands-On Agenda 
§  Lab 1 – Hello World 

§  Input / Output and serial module 
§  Challenge – Change LED state based on button state 
§  Challenge – Read serial characters and change RGB LED state 

§  Lab 2 – Interrupts and Timers 
§  Interrupts and timers 
§  Challenge – Drive RGB LED while sleeping between state change 
§  Challenge – Change RGB LED state but sleep between state change 

§  Lab 3 – Using Sensors 
§  I2C accelerometer / magnetometer 
§  Challenge – Control an LED in a meaningful way based on the sensor readings 
§  Challenge – Add sensor handling using the RTOS 

h t t p : / / m b e d . o r g / n i w o r k s h o p 
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partnership@mbed.org 

http://mbed.org 

Thank You 


