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LET'S ROLL
Microcontrollers are a HUGE field

Only have 50 minutes

Checkout video online later

Talk is an Intro
Hope over ½ of you actually try 
micro development on your own!



How This Thing Works...
Highly interactive - Talk is for YOU
Stop for Q&A from time to time
Videoing talk

Speak loud when you respond
Repeat your response

Save 5-10 minutes for final Q&A
The rumors are TRUE!

Have hardware to give away :)
Reward for good answers :) Look For

Golden
Border :)



Who IS This Guy?
“Microcontroller Evangelist”
Since late 1980s

Purdue BS EET Grad, 1992
BOY! Have things changed!

Many different micros, including DSP
Different employers in different fields
Big fan of ARM Cortex-M micros

I       MICROS



NOT A FAN...
8051 based micros
Microchip PICs

Good prototyping options
Consolation prizes
- 40 pin PIC18F4520s 32K Flash 40 MHz

Your mileage may vary



Background

What Say Ye?
Why am I here at DC4?
I can name two great 
reasons :)

?



Background

What Say Ye?
What is a Single Chip
    Microcontroller?



Background
“A single chip microcontroller 
is an electronic device that 
contains all the essential 
silicon necessary to 
implement embedded control 
in a single integrated circuit.”

- Tharon Hall
NOTE: I consider Digital Signal Controllers (DSC) microcontrollers



Background
Essential Core Elements

CPU, Program Memory, RAM, possibly EEPROM
Interrupt controller, clock, power, reset and debug module

Peripherals
General Purpose Input / Output (GPIO)
Timers, WatchDog Timer, Real Time Clock (RTC)
UART, USART, SPI, I2C (TWI), CAN, USB, Ethernet, etc.
Analog-to-Digital (A/D,ADC), Digital-to-Analog (DAC), comparators
Pulse Width Modulation (PWM)
Timer Capture, Timer Compare
Brown Out Detection (BOD)
LCD segment, LCD TFT drivers
Memory Protection Unit (MPU) – NOT MMU!
ETC!



Background
ATmega328 Block Diagram:

© 2012 Atmel Corporation



What Say Ye?

Arduino
What is it used for?
What have you done with it?
Development environment?



Impact of Arduino

Reduced complexity for hobbyists

Inexpensive hardware

Large selection and availability

Driver in the Maker Community

Influenced mainstream vendors

AWESOME community support



Anatomy of Arduino Uno

5 Volts
USB-Serial IC
14 DIO (6 PWM)
6 Analog Inputs
16 MHz main crystal
Atmel ATMEGA328 microcontroller
- 32K Flash
- 2K RAM
- 1K EEPROM
- I2C, SPI, UART/USART

ISP / debugWIRE port



Arduino Uno

“Professional Grade” 
Embedded Control Board
Just Add Debugger...
- Atmel AVR Dragon ($49)
- Atmel JTAGICE3 ($99) 
- Atmel-ICE ($32-$85)
...and Atmel Studio



News Flash – Arduino Zero

Due out any day now
ARM Cortex-M0+ (SAM)
- 3.3 Volt
- 256K Flash, 32K RAM
- 48 MHz, USB (Host)
Built In Debugger (EDBG)

Just add Atmel Studio
“Very affordable”



S4A - Programming the Easy Way
http://s4a.cat/
Beginner friendly
Spanish Material
H4C Hackerspace?

http://s4a.cat/


“Quick” Q&A Break



Going “Pro”

Atmel Studio IDE
Completely FREE
Built on Visual Studio
“Professional Grade”

I use it almost daily
Successor to “AVR Studio” but AVR & SAM
Lots of great example code for Atmel Kits
Arduino Plug-In Available
Feature Rich



Going “Pro”

Arduino Libs in 
Atmel Studio

http://www.engblaze.com/
tutorial-using-atmel-stu
dio-6-with-arduino-proje
cts/
  

C/C++ GCC Support

Bit “hackish”

Linked From:
http://playground.arduino.cc/Main/DevelopmentTools

http://www.engblaze.com/tutorial-using-atmel-studio-6-with-arduino-projects/
http://www.engblaze.com/tutorial-using-atmel-studio-6-with-arduino-projects/
http://www.engblaze.com/tutorial-using-atmel-studio-6-with-arduino-projects/
http://www.engblaze.com/tutorial-using-atmel-studio-6-with-arduino-projects/


Going REALLY Pro – Atmel Studio

What Say Ye?
Who has used breakpoints, single stepping and watch 
variables?

Atmel Studio Development
C/C++
Visual Studio-like environment

Atmel Studio Debugging
Watch/Change variables, I/O registers
Halt processor
Breakpoints, single stepping
“Trace”
AVR Simulator



BEWARE!

EYE SORE SLIDE ALERT!

!!RUN!!



Going REALLY Pro – Atmel Studio



Atmel Studio – The Result

Johnny Long moment...



Atmel Studio – ASF



Atmel Studio – Atmel Gallery



Atmel Web Help – Atmel Spaces



Atmel AVR & SAM Web Help

AVRFREAKS.NET

AT91.COM



Atmel Kits



“Quick” Q&A Break



The Incredible World of Micros

Digi-Key Search Results: 44K+ matches 



Resources on the Web



Resources on the Web

Where to Buy...



Resources on the Web
ARM Cortex-M Forums
From: http://community.arm.com/docs/DOC-7261



mbed.org
Web based IDE
Made Easy – much like Arduino
More commercial intent
Broad vendor support



mbed.org



mbed.org



mbed.org



mbed.org



mbed.org



mbed.org



mbed.org



“Final” Q&A Break



BONUS SLIDES

Flip through quickly? Video will pick up :)



RTOS – FreeRTOS

http://www.freertos.org/



RTOS – NuttX

http://www.nuttx.org/



Freescale Kinetis Cortex-M0+/M4F



Kinetis Breakout Board

Lack of DIPs for prototyping!
Kickstarter project?

Other platform besides Kinetis?



Java on ST Micros
http://www.stm32java.com/
http://www.st.com/web/en/catalog/tools/PF252537
NOT CHEAP



Embedded JavaScript

Espruino.com



Now It's Your Choice

Will you continue on your 
microcontroller journey?



Don't Get TOO Excited...



My Website

http://unscriptedmadness.com/



Title

What Say Ye?

Atmel Studio Development
Cment

Atmel Studio Debugging
sor


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53

