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LET'S ROLL

* Microcontrollers are a HUGE field

S=Q
* Only have 50 minutes

* Checkout video online later

* Talk is an Intro

Hope over ) 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! AA

¢Have hardware to give away:) '\ J
Look For

¢ Reward for good answers :) g Golden

Border )



Who IS This Guy?

* “Microcontroller Evangelist”

* Since late 1980s

» Purdue BS EET Grad, 1992
~ BOY! Have things changed |
* Many different micros, mcludmg DSP

* Different employers in different fields
* Big fan of ARM Cortex-M micros
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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? 9
Why am | here at DC4?

| 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, I>C (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!
v ETC!

Q
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What Say Ye?
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*Arduino

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




* 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
- 1°C, SPI, UART/USART

* ISP / debugWIRE port




Arduino Uno

ional Grade”
ed Control Board

“Profess
Embed

* Just Ad

- Atme
- Atme
- Atme

Debugger...
VR Dragon ($49)

JTAGICE3 (S99)

ICE ($32-585)
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4 OutputFils
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(.i":::;; Mid-range debugger

g']‘bnudh & iInstock Mare Infa
> 8 temupt
) ) interupth o $99 Oty | 1| g3H Add
TR

Q 0rors

Description

20 Warnings | (i) 0 Messages

YIS = Output 5, Find Resuits 1

File

Line

Column  Project




News Flash — Arduino Zero

*Due out any day now

* ARM Cortex-MO+ (SAIVI)
- 3.3 Volt

- 256K Flash, 32K RAM

- 48 MHz, USB (Host)

* Built In Debugger (epBc) £
*Just add Atmel Studio & 7=
“Very affordable”




S4A - Programming the Easy Way

* http://s4a.cat/

* Beginner friendly
* Spanish Material
* H4C Hackerspace?

About Docs Android Changelog Downloads

About S4A

S4Ais a Scratch modification that allows for simple programming of the Arduino
open source hardware platform. It provides new blocks for managing sensors and
actuators connected to Arduino. There is also a sensors report board similar to the

PicoBoard one.

The main aim of the project is attracting people to the programming world. The goal
is also to provide a high level interface to Arduino programmers with functionalities

such as interacting with a set of boards through user events.

The interface

LA

~ am e - 44 LA
aRtEEt S e cin op

An S4A program to control a light-sensor Theremin, with record and playback capabilities

Kit

FAQ

Team Contact Snap!

donate of 3R to S4A

Blog


http://s4a.cat/

“Quick” Q&A Break




Going “Pro”

* Atmel Studio IDE

Completely FREE
Built on Visual Studio | -

B Cyborg Amulet_ATting8A - AtmelStudio (Adminisiato

File Edit View VAssistX ASF Project Build Debug Tools Window Help
P~ Cldd| &R E-5 L | b bl [Debug
IPERWD A 0 S imalo ud = T | Hex |G- i @

-1 | [ | TIVE_WATER_OVERFLOW
ol B

Cyborg Amulet ATtinyBd.c X

SR e Bl -
o J/i o ATHim@4 7 debugWIRE on AVR Dragon (J0A200000844) I

Poof =12

Cyborg_Amulet_ATtinya4.c
Created: 5/24,
Author: tharon

11:35:47 P1

#include <avr/io.h>
/7 Local defines

111/0 Mask
#define

Do exel

“Professional Grade”

2 7 inttypesh =
7 ioh
7 fotri.h
= 7 fotrk.h
' lockh
' portpinsh
7 sfr defsh
7 stdinth
@ stdinth
7 versionh
4 [ OutputFiles
Cyborg_Amulet ATtiny84 cep
D) Cyborg_Amulet_ ATtiny8é.clf
D) Cyborg_Amulet_ ATtiny8 hex
D) Cyborg Amulet ATtiny8.1ss
Cyborg_Amulet_ ATtiny84.map
D) Cyborg_Amulet_ ATtiny8d.srec
4 [ Libraries
3 tiom
. @A
4 @ common
4 @ bourds
il boardh
4 @ uis
(a2 intermupt

] interrupth -

< solu

* | use it almost daily

Q 0krors

1\ 0 Warnings

) 0 Messages

Description

EYIRIEY & Output 55 Find Resuits1

— X

File Line Column  Project

Successor to “AVR Studio” but AVR & SAM
Lots of great example code for Atmel Kits

Arduino Plug-In Available

Feature Rich

"&.’

Arduino IDE for Atmel Studio 6.1 & 6.2
Arduino for Atmel Studio is a simple and fully compatible alternative to the Arduino IDE.

Source remains fully compatible allewing Arduine or Atmel Studio te be used as an editer,

LUFA Library
LUFA, the Lightweight USB Framework for AVRs,

XFeatures - Beta
Mice to have features in atmel studio.

S .

H

]
:
1

I
E

}

m

Visual
Micro
Created by: Arduing Team @ Visual Micr
Version: 1407.10

Downloads: 78519

Rating: ek



Going “Pro”

* Arduino Libs in EngBlaze
At m el St u d io Arduino, AVR, and hardware hacks, oh my.

Arduino AVR Tutorials Books Programming Projects Prototyping

http://www.engblaze.com/  tytorial: Using Atmel Studio 6
tutorial-using-atmel-stu with Arduino projects

dio-6-with-arduino-proje
cts/

C/C++ GCC Support

In our previous Atmel tutorial, we talked about how to set up the powerful AVR. Studio 5
IDE to incorporate Arduino libraries and projects. As flexible as AVR Studio 5 is, it had

- (o H ”
B It h a C k I S h a few issues, and Atmel has been hard at work hustling the next major version out the

door. Now, rebranded as Atmel Studio 6 (no longer just for AVRs!), the new version
promises to be better, faster, and easier to use. Here, we'll show you the quickest way
to get up and running if you want to use Arduino code with all of the new features.

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!

A

HHRUN!!




Going REALLY Pro — Atmel Studio

» Cyborg_Amulet ATtiny84 (Debugging) - AtmelStudio (Admini:
File Edit View VAssistX ASF Project Build Debug | Teols Window Help

M- B - Sl @ 4G9 - Windows * | @ Breakpoints Alt+F3 il b v o) bl 5 LD s
8 ]_:J, ﬁ L3 ‘E‘J ‘E L M. _é Bl @ | il Start Debugging and Break Alt+F5 E Data Breakpoints ¥ Simulator _
@  Stop Debuggi Ctrl+Shift+F5 wl P Vi "
Disassemnbly iotn84a.h portpins.h iots op Petugging i g rocessoriaw 10 View > o x
Start Without Debugging Ctrl+Alt+F5 /O View . 4
Y inrhil EES j j | Filter: ‘ ||
rainwhits S EXZI Disable debugWIRE and ¢ @ LiveWatch
PORTA = LEDZ ON; Name Value
else P Continue F5 2 Qutput m # B AD COMVERTER -
) PORTA = LEDE_ON; £ Execute Stimulifile 2} Parallel Tasks Ctrl+Shift+D, K 1v: |prog FLASH - L ® 8 ANALOG_COMPARATOR
. . @8 18 cB 17 cb 16 c@ 15 c8 14 c@ 13 .A.R.AAA. . B BOOT LOAD
. ‘ ‘ <€ et Stimulifle | RERR Rl acks EESHTDE @xe 8 12 c@ 11 c@ 18 <@ Bf c@ 8e c@ A.A.AAAA = i cpu
=lint main(void) Wl Restart Watch r |exe @d c@ @c c@ @b c@ 93 c@ 99 co 88 .A.A.ALALA. % B EEPROM
i = 8x8 c@ 11 24 1f be cf e5 d2 @ de bf A Tadap,;
. Il Break All Ctrl+F5 e PR # [ EXTERNAL INTERRUPT
uints_t loop = @; i ) g SRR e cd bf 65 d@ d6 c@ e6 cf cf 93 df 1:eB0A=II“R PORTA =
. QuickWatch... Shift+F3 Al Locals Al+4 B0 93 @@ d@ cd b7 de b7 @@ 97 ad fo “.pi.-p..-@3 o PORTB
//set initial direction Sreiie Fi £ i Chrle Alt+] B 1a 82 19 82 29 81 3a 81 29 33 31 : @) TIMER_COUNTER_0
PORTA = @xFE; //LED@ on (= StepOver F10 axe 85 58 T4 29 81 3a 81 2f 5F 3f 4f - "
/ s ’ i B G AEE: Alts7 Bx@ 3a 83 20 83 20 81 3a 81 20 33 31 # @ TIMER_COUNTER 1
//DDR - @=input, l=output = Step Out Shift+F11 [Z Threads Ctrl+Alt+H B0 85 aB f3 @1 97 @@ 97 59 7 ef 98 B ud
DORA = @xBF; //LED B - 4 Output Run To Curs Ctrl+F10 = e oxepst @f 9@ df 91 cf 91 @8 95 8b b3 8F * B WATCHDOG
DDRE = @; //Input for now T & —_— e i exe 30 19 f4 8e e8 8b bb 88 95 8b b3
3 = g C# Processes Ctrl+Shift+Alt+P | oy 8e 38 19 f4 8d 8 8b bb 88 95 8b
//Run forever Percenio T s e, b3 8d 38 19 f4 8b 8 8b bb @8 95
" pio Trace e
while(1) - = [nzmwany g 8b b3 8b 38 19 f4 87 e8 8b bb 88
{ Toggle Breakpoint £ & Disassembly Alt+8 ex@ 95 Bb b3 87 38 19 f4 8f =@ 8b bb
f -’Esaﬂid féaﬂ;ei J— Mew Breakpoint * | & Registers Alt+5 Bx 88 95 8e e8 8b bb @8 95 8b b3 8f 3 =
or(leop = @; loop 5 loop . - 38 19 f4 87 =8 8b bb 88 95 8b b3
%9 Delete All Breakj it: Ctrl+Shift+F9 e
A% Delete All Breakpoints s orog BxGBC5 Be 38 10 f4 8 ed 8b bb 88 95 &b Nome _|Address Value Bits
//A11 LEDs on .} Disable All Breakpoints prog @xe b3 8d 38 19 f4 Se =3 3b bb @8 95 MO PINA - (3B o0 00000000 .
@ PR axe 8b b3 8b 38 19 f4 8d e8 8b bb 88 upoRA  03A  0EF BO0O0ODEEE
//Delay il e 95 8b b3 87 38 19 f4 8b e8 8b bb VOPORTA 0GB 000 00000000
delay_ms(25); Export DataTi B3 @8 95 8= =8 b bb @8 95 8e of &b
/#8111 LEDs off Import DataTips ... @ bb 8f e8 Ba bb 17 ba c@ ed de el
PORTA = ALL_OFF; : 00108 _of 2o f5 o8 df 2e B 2d of 2e f6 ™
//Delay Opticns and Settings... -
delay ms(6@);
¥
//5low clockwise rotation
for (loop = @; loop < 38; loop++)
{ o g
aw();
delay ms{158);
y_ms(158) =
}
//51low counter-clockwise rotation
for (loop = 8; loop < 38; loop+t) N -
ﬁ Proc... ﬁ_ Solu
~ I X Breakpoints
Marne Value Type  ~ B New~ | X | 9055 | & D | =2 % | Columns ~ | Search: | ~| In Column: | All visible - X
@ loop 1 uint8_Hr Name ’ Labels Cendition Hit Count
J Cyborg_Amulet_ATtiny8d.c, line 110 character1 (ne condition)  break always (currently 1)
@ Cyborg_Amulet_ATtiny84.c, line 147 character1 (no condition)  break always (currently 1)
] Cyborg_Amulet_ATtiny84.c, line 174 character 1 (no condition)  break always (currently 0)

B Autos B Locals I LUV [ Memory1 M Call Stack B Command Window &8 Immediate Window B Output

,;j Watch 1

;@ Watch2 B2 Find Results 1

Stopped



Atmel Studio — The Result

Johnny Long moment...




Atmel Studio — ASF

New Example Project from ASF or Extensions

Device Family: | All v‘ Category: | All 5

All Projects
Kit
Category

j SAM D20 Xplained Pre (100)
= SAM D21 Xplained Pro (113)
j SAM R21 Xplained Pro ( 111)
(2 SAMBN-EK [ 57)

(2 SAM3S-EK (81)

21 SAMBS-EK2 [ 79)

(27 SAMBU-EK [ 78)

2 SAMBX-EK [ 110)

2 SAMAC-EK (85)

= SAMACMP-DB [ 54)

= SAMACMS-DB [ 54)

= SAMACP16BMB [ 54)

(27 SAMME-EK [113)

= SAM4E-XPRO [ 28)

j SAMAL Xplained Pro [ 158)
T SAMALE Xplained Pro (92)

I 2 SAMAL-EK (99)

= SAMAN Xplained Pro [ 54)
(=7 SAMAS Xplained ( 74)

j SAMAS Xplained Pro (13)
=1 SAMAS-EK (97)

27 SAMAS-EK2 [ 92)

= SAM4S-WPIR-RD (19)

j SAMGS2 Xplained Pro [46)
(=d Simulator (19)

Technology
Addon

m

Project Name:  FREERTOS_PERIPHERAL_CONTROLL

— - — lﬁ“‘

FreeRTOS Peripheral Control Example
-Arduino Due/X

Default FreeRTOS.0rg demo application creating
several tasks to showcase the use of the FreeRTOS
API [FrzeRTOS Peripheral Control Example - Ar-
duino Due/X - ATSAMS3XEE]

&) Online Help

Arduino Due/X o

Browse... |

Location: C\Users\tharon KATECH \Documents' Atmel Studio\8.2\Cyborg_Amulet_ATtiny84

Solution: Add to Solution a
Solution name: | Cyhorg_Amulet_ATtiny34

Device: ATSAMIKEE

LCancel




Atmel Studio — Atmel Gallery

| Search Available Downloads

Available Downloads . .
V Arduino IDE for Atmel Studio 6.1 & 6.2 — / -
All Arduino for Atmel Studio is a simple and fully compatible alternative to the Arduine IDE. Source remains fully compatible allowing Arduino
Updates (2) or Atmel Studio to be used as an editor, Dosmie

m

Visual
\__/ - Micro
Created by: Arduine Team @ Visual Micr

Version: 1407.10

Downloads: 79738

Rating: sk

More Information

Getting Started

: | LUFA Library
LUFA, the Lightweight USB Framework for AVRs,

‘, XFeatures - Beta
w4 Niceto have features in atmel studio.
Project Enhancernents:

QTouch Library 5.3
Provides libraries for QTouch, The minimum supported ASF version is 3.15.0,

Reviews
T sedofoio
muchirijohn
CodeVisionAVR C Compiler Evaluation 9/10/2014 Version: 1407.10
AVR  Code size limited Evaluation version of the CodeVisionAVR C Cornpiler and CodeWizard for the Atmel Tiny, Mega and Xmega AVR 8-bit Wik

Microcontrollers, Includes also a new easy to use USE library and the LCD Vision font and image editor/converter for graphic displays. Requi... mohamed keshk

9/9/2014 Version: 140710

Atmel ARM GNU Toolchain ook
@ The ARM GNU Toolchain supports all Atmel ARM Cortex-M devices. Anderson Pedrosa
| 9/8/2014 Version: 1407.10
rdrdoiode
" Naggy Pitt
Cormnpiler diagnestics and preprocessor lowlighting in Atmel Studic for C and C++ projects. 9/6/2014 Version: 1407.10
Yrdrdoiok
Jony Memonyk
FreeRTOS+Trace 9/2/2014 Version: 1407.10
@ Gain an unprecedented insight into the runtime world of your FreeRTOS system using this powerful toolbox with 20+ views of kernel and Yoloiokok
application events, Facilitates debugging and optimization. (30-day trial + Free Edition) daniel mogetta
8/28/2014 Version: 1407.10
&  Atmel AVR (32 bit) GNU Toolchain Free @ Yoloinieok
— The AVR 32-bit GNU Toolchain supparts all AVR 32-bit devices, FU YEN-SIANG
8/27/2014 Version: 1407.10
Goop!
;'i' ToDoManager Free Jrdrdoiok
An extension to track Tasks, Bugs, Features or anything that needs tracking. Version 21 includes support for the new Atmel Studio 6.1, Johnny Cash
8/26/2014 Version: 1407.10
Yodndoiok
& Atmel Software Framework | Free | Brian Link
Contains the latest ASF 3.19.0 version, including FreeRTOS integration. - &/22/2014 Version: 1407.10
12 3 » Great!

o




é (@) Atmel

Atmel Web Help — Atmel Spaces

= [« B || spaces.atmel.com/g
Silver Pro Colloidal : e ) P 1
e E e spcsgenerrator Silver Pro Colloidal Siver Generator Simply the best. (Project not rated)
This is 2 bootloader for small AVRs that will fit into a 2K BLS and without requiring SPI (just four IO lines) it can read an SD card, search the root directory for a file called
SD card bootloader sdbootloader AVRAPnnN.BIN (where nnn is @ version number) and if nnn on the card is a higher number than held in flash (version number held in EEPROM) it replaces the application (Project not rated)
section of the flash with the file contents.
Script for buildi - S
:EI IIJ-_GCJ(é .lﬂJ.L:IlEi:I:L?y make-avr-goc This the project make-avr-gce from Carsten 'Bing®00" Foss. It was originally introduced as post "Script for building AVR-GCC 4.5.1 on Linux" in the AVR Freaks Forum. (Project not rated)
SAMsPlayground++ samsplayground SAMsPlyground is an initiative to write a GUI framework for the SAM XPlained Pro starter Kits / Evaluation Boards (Project not rated)
SAMS263 sama263 learn ARM with AT915AM9263-EK (Project not rated)
SAM4L-EK o . . . - I .
WORKSHOP sam4_waorkshop collect files & docts for SAM4L-EK Warkshop, June 2013 (Project not rated)
mifile mifile What? You don't know what's mfile? You must be kidding... (Project not rated)
Mathematical P P
M + . + rated)
Equation Calculator mec Under Modification... (Project not rated)
mashAVR mashavr A simple program to control a mash-tun. Basically a PID-unit designed for brewing. (Project not rated)
lf'jﬁ:'Jauggigl'amnung mara Mara is a programming language dedicated to 8bit ATMEL AVR microcontrollers with a focus on simplicity and productivity. (Project not rated)
I‘]Jlj:;f(__s rest joergtest Test project (Project not rated)
g},ﬁgﬁjﬁsﬁT""EL scspace0001ap! 2013. 04. 24 : Introduce ATMEL STUDIOG and play Low Power Demo with ATSAMAL-EK 2013, 06. 05 : Introduce ATMEL Crypto Authentication and ATECCL08 (Project not rated) |-
The iDigi Connector for Arduino is a software library that allows you to connect your Arduino to the [iDigi Device Cloud][iDigi]. Why would you want to connect your Arduino
iDigi Connector for ST to iDigi? With iDigi you can: * Control your Arduino sketch remotely from a web app or smartphone, even if your Arduino is behind a firewall * Upload data from your Arduino e T =i
Arduino a to iDigi using a simple, easy to use interface Reguires an Arduino Mega or Arduino Due and Ethernet shield. Consumes about 40k of flash and 2k of SRAM on the Mega AH]Sa U ELEE,
platform.
eCos SAM4S Samds_ecos porting eCos on SAM45S Xplained board (HAL and Serial Driver) (Project not rated)
¥plined porting - S E = . = VeL (Project not rated)
Dual Wood Stove stovecontrol WOOD STOVE CONTROLER complete Hardware Drawings and code AVRGCC in Atmel Studio 6 FreeRTOS port for ATmega32 Stepper control with STEPPER POS Adc with 64 (Project not rated)
Controller e sample moving avg buffer DS1620 bitbang driver LCD HD44780 driver SPI Master and slave driver Keypad driver ]S UIEELEE,
ct-ng: an AVR32
GNU Toolchain ct-ng ct-ng: An AVR32 GNU cross-toolchain buider (Project not rated)
Builder
Classe USBE Battery o This project is an evolution of XmegaA3BU-Xphined to implement USB Battery Charging. With this evolution, XmegaA3BU can be recognize by host like a USB battery charging (Praject not rated)
Charging - device. With USB Battery Charging, USB device receive more current from usb host. First version of project consists in detecting usb host port type. SSBEUDEELEEY,
W and SW hobby project for Christmas tree lights based on AVR. What is planned is small PCB boards with RGE leds and 2 AVR of some sort,two connectors where we can
Christmas Lights christrmaslights connﬂcf an unlimited amount of boards in 3 string. We should be able to control the color and intensity of every board. And of course we need a control unit so that we can  (Project not rated)
control it all from a webpage or something.
PuTTi Based on the Atmel Butterfly development board, ButtlLoad is specially written firmware which converts a low-cost official Atmel Butterfly evaluation board into a smart ISP Tt T Al
- programmer for other members of the Atmel AVR family. ]S UIEELEE,
The BlueTrain project is developing a Bluetooth transceiver for model locomotives that is controlled by a Bluetooth enabled cormputer or iDevice. This project is open-source in
Bluetooth the hope that it wil result in the improvement of model locomotive control. The first target of this project is the Development version that wil reside in the tender of an HO
Transceiver for bluetrain steam locomotive and be controlled by a Laptop. The major development hardware consist of a Nano board (Atmega328p), a Bluetooth serial board, and a "de-brained” DCC  (Project not rated)
Model Locos decoder board. The development software consists of an embedded Atmel328p program, "BlueTrain”, and a lptop (Win32) based control program, "BlueCommand”.
Independent related commercial developments based on this project are encouraged.
_ AVR XPlined Mini evaluation board from Atmel Corp. (Project not rated) =




Atmel AVR & SAM Web Help

AVRFREAKS.NET

AT91.COM

SH®

FREAKS

" # Home - ATO1SAM Comm » |

CH

L

7 www.at9l.com

Atmel website | ARM Community | AVR freaks | Technical Support
AT91SAM Community

Share, Collaborate and Innovate Together

Username

Forgot login? |  Register

Search |co |

Atmel saMA5D3 Xplained

For Prototyping and Evaluating MPUs

Y Buy now

Home

£ SHARE "

y m -_.W ..Wii';“-'

NEW SAMASD3 series
: 5D card initialization in SD mede

- blue_z
Re: SD card initialization in SD mode - owais
Pr tion & Shi
Re: ASS/ASF and SD card initialization - naray23 13/09/2014 nduF : g i

m




Name

Atmel
Atmegad2aP
¥plained Mini

Atmel AVR
Butterfly

Atmel MEGA-
1284F Xplained

Olimex AVR-
I0-M16

Atmel SAM4S
LD

Atmel SAM
(553 Xplained
Pro

Atmel SAM
D21 Xplained
Pro

Processor

Atmega328 16Mhz,
32K Flash, 2K RAM,
1K. EEPROM

Atmega169 16MHz,
16K Flash, 1K RAM,
512 EEFROM

Atmega1284P 126K
Flash, 16K RAM. 4K
EEPROM

Atmegal6 16Mhz, 16K

Flash, 2K RAM, 1K
EEPROM

SAM4S Cortex-M4
120MHz 1M FLASH,
128K RAM, NO
EEPROM

SAMGS3 Cortex-M4F

48Mhz, 512K Flash,
96K RAM, NO
EEPROM

SAMD21 Cortex-MO+

48Mhz, 256K Flash,
32K RAM, NO
EEPROM

Features

Arduino Compatible
Headers

Display, Audio, Light
Sensor, Joystick,
Voltage Input

LEDs, switches, Q-

Touch button, light

and temp sensors.
USE to serial

RS-232, 4 Relays, 4
Iso-Inputs

Touch slider, USE to
serial

User buttan, LED,
RTC crystal

Userbutton, LED,
RTC crystal,
Host/Device USB

Debugging

Built-In

External JTAG
Required

External JTAG
Required

External JTAG
Required

Built-In

Built-In

Built-In

Atmel Store

$8.88

$20

$29

MN/A

$29

$29

$39

DigiKey

$13.42

$27.04

$36.36

$35.28

$36.90

$36.90

$49 45
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The Incredible World of Micros

* Digi-Key Search Results: 44K+ matches

Keywords: & microcontroller

In stock
Lead free
RoHS Compliant

Search Again

Results matching criteria; 44,348

Manufacturer

Atmel

Cypress Semiconductor Corp

Epson Electronics America Inc-Semiconductor Div
Fairchild Semiconductor

Flexipanel

Freescale Semiconductor

Honeywell Microelectronics & Precision Sensars
Infineon Technologies

Innovasic Semiconductor

Intel

Reset

In stock
Lead free
RoHS Compliant

Reset All || Apply Filters

T mmn ranl #ime s mriaine alinle aibhor fhe D o moek s b o o

PRODUCTS

Product Index = Integrated Circuits (ICs) > Embedded - Microcontrollers

Packaging

Box

Bulk

Cut Tape (CT)
Digi-Reel®

Tape & Reel (TR)

Tray
Tube

Reset

SUPPLIERS RESOURCES w  Ej LIVE CHAT

To select multiple values within a box, hald down "Ctrl” while selecting values within the box.

Series

Kinetis K10
Kinetis K20
Kinetis K30
Kinetis K40
Kinetis K50
Kinetis KG0
Kinetis K70
Kinetis KEO2
Kinetis KEO4
Kinetis KEOS

Reset

Core Processor

ARM® Cortex@-M0
ARME Cortex@-M0+
ARM® Cortex@-M3
ARM® Cortex@-i4

ARME Cortex@-M4/M0
ARM® Cortex@-M4/M0/M0
ARME Cortex@-I4F

ARM® Cortex@-R4
ARM® Cortex@-R4F
ARM® Cortex@-R5F

Reset

= Oitem(s) W

Core Size

3-Bit

8/16-Bit

16-Bit
16/32-Bit
32-Bit

32-Bit 10-Core
32-Bit12-Core
32-Bit 16-Core
32-Bit 4-Core
32-Bit 6-Core

Reset

Login or
REGISTER W

Speed

43 MIPS
48MHz
50 MIPs
50MHz
51.34MHz
54MHz
55MHz
56MHz
60 MIPs
G0MHz

Reset




Resources on the Web

At ‘ T ‘eL Get Started - AVR Microcontrollers http:/fwww.atmel com/productsimicrocontrollers/avristart_now.aspx

Atmel University Courseware http:/fwww_atmel com/about/corporate/university/new-course-syllabus aspx

Getting Started with ARM Microcontrollers
— An Overview of the ARM Ecosystem by http://psrg.unl.edu/2013/10/03/getting-started-with-arm-microcontrollers/

Jay Carlson, UNL

Getting Started with NXP's LPC11XX  hitp://eewiki.net/display/microcontroller/Getting+ Started+with+NXP%275
Cortex-M0 ARM Microcontrollers +LPC11XX+Cortex-M0+ARM+Microcontrollers

{' TexAs INSTRUMENTS TI's MCU Getting Started Guide http:/fwww ti com/lsds/tiimicrocontrollers_16-bit_32-bitfmsp/getting-started page

HACK A DAY http:/fhackaday.com/

http:/fwww.mfilippa.com/articles

Maiasotppa e Blage http:/fwww.mfilippa.com/articles/micro_board_design




Resources on the Web

*Where to Buy...

Digi-Key http://www.digikey.com/

Spark Fun https://www.sparkfun.com/

sparkfun

* - adafruit http://www.adafruit.com/
adafruit

Atme[ Atmel Store http://store.atmel.com/




Resources on the Web

* ARM Cortex-M Forums
* From: http://community.arm.com/docs/DOC-7261

3 — Other information and materials _||-

3.1 - Books ARM Connected Community

A list of ARM related books can be found in: httpo/fiwww. arm.com/support/resources/arm-books/index. php

3.2 — On the web

Beyond the ARM web site, there are also numerous sources of further information

On the ARM Connected Community web page, =1 Alban Rampon has created a page of & MCU resources

=1 Stephan Cadene has kindly compiled a list of useful documents and posted it on the Linkedin ARM based group
Some links and books to begin in ARM Architectures
(http:/fwww. linkedin.com/groups/Some-links-books-begin-in-85447.5.204601318)

Microcontroller vendors also have a lot of documentation, tutonals, application notes, etc. Some of them also have their own user forums

Vendors Forum pages
Atmel http://forum.atmel.com/
Cypress http://www.cypress.com/Tapp=forum
Freescale https://community.freescale.com/community/kinetis
Infinean http:/fwww.infineonforums.com/forums/3-Microcontroller-Forum
MXP http://forums.nxp.com/

Silicon Laboratories  |http://www.silabs.com/support/forums/pages/default.aspx

ST Microelectronics  |https://my.st.com/public/5Te2ecommunities/mecu/Lists/STM32Discovery/allitems.aspx

Texas Instruments  |Cortex-M - http://fe2e ti.com/support/microcontrollersistellaris_arm/f/default.aspx
-

ti
Cortex-R - http://e2e.ti.com/support/microcontrollers/hercules/f/default.aspx

T

Toshiba https://forum.toshiba-components.com/forumdisplay.php?1-Microcontroller




mbed.org

* Web based IDE

* Made Easy — much like Arduino KA
* More commercial intent \——/
* Broad vendor support

) % FRDM-KB4F | mbed ol ¥ - mbed Compiler /ffrdm_rtos_ * o Development Platform for [ X |4
[« W [ mbedorg

coMoDD — B X

n Platforms Components Handbook Cookbook Code Questions Forum Dashhoard Compiler

mbed = . & apuscw
-
£

Development Platform for Devices

FRDM KL05Z

The mbed development platform is the fastest way to create KL4GZ
products based on ARM microcontrollers.

mbed with your Kinetis!
The project is being developed by ARM, its Partners and the

contributions of the global mbed Developer Community. ':
- T
=" freescale
Find out why you should base your next ARM microcontroller semiconductor §
powered product on the mbed platform »
" " Esbodded & SolderSplas
<INMP freescale K¥7 -owmencs BRANGRDIC @blox @-= \()) S€€EM Socersizyy

Grow The Difference




mbed.org

A Components  Handbook Cookbook  Code Questions  Forum Dashboard Compiler
mbed "8
Platforms
Filter
Platforms
Interface
CMSIS-DAP

FRDM-KL25Z
+ Cortex-M0+
+ 128KB Flash, 16KB RAM
« USBOTG

FRDM-KL46Z
+ Cortex-M0+ 48MHz
» 256KB Flash, 32KB RAM
« USBOTG

FRDM-KLOS5Z
+ Cortex-M0+ 48MHz
s 32KB Flash, 4KB RAM

FRDM-K22F
+ Cortex-M4, 120MHz
* 512KB Flash, 128 KB RAM
« Crystal-less USB OTG

FRDM-KG64F
» Cortex-M4, 120MHz
* 1MB Flash, 256kB RAM
« FEthernet, SO Filesystem

Platform vendor

Outrageous Circuits
Embedded Artists
Solder Splash Labs
SeeedStudio
STMicroelectronics
CQ Publishing Co.,Ltd
NXP Semiconductors
NGX Technologies

Mordic Semiconductor
ASA

RedBearLab

Freescale
Semiconductor, Inc

Switch Science Inc
u-blox AG

Target vendor

¥ Freescale
Semiconductor, Inc

STMicroelectronics

MNXP Semiconductors

Mordic Semiconductor
ASA

Networking

Ethernet



L
L 4

& 7
&
freescale"
FRDM-KL257
Arduino Headers

2 B

mbed.org

R
UARTL
TH

R¥  UARTO
T STDID




mbed.org

ST Nucleo F103RB ST Mucleo L152RE ST Mucleo FO30RE ST Nucleo F401RE
« Cortex-M3, 72MHz « Cortex-M3, 32MHz « Cortex-M0, 48MHz « Cortex-M4, 34MHz
« 123-KB Flaszh, 20-KB 3RAM +« 512-KB Flash, 80-KB SRAM + {G4-KB Flash, 3-KB 3RAM « 512-KB Flash, 96-KB 3RAM

%
2

Lys

ST Nucleo F302R8 ST Nucleo LOS3R8 ST Nucleo FA11RE ST Nucleo F334R8
« Cortex-Md, 72MHz « Cortex-M0+, 48MHz « Cortex-M4, 100MHz *« Cortex-M4, TZMHz
+ BG4d-KB Flash, 16-KB SRAM + G4-KB Flash, 8-KB SRAM + 512-KB Flash, 128-KB SRAM +« G4-KB Flash, 16-KB SRAM

« Arduino & Morpho form factar



Manufacturer

Freescale

Freescale

Freescale

Switch Science,
MNXP Micro

ST Micro

ST Micro

Name

FRDM-KL25Z
Freedom Board

FROM-KL467
Freedom Board

FRDM-KE4F
Freedom Board

mbed
LPC1114FM28

mbed.org

Processor

Kinetis
MKL 2571 28VLK4
Cortex-M0+ 48MHz.
16K RAM, 128K Flash

Kinetis
MKL46Z256VLLY
Cortex-M0+, 48MHz,
J2KB RAM, 256KE
FLASH

Kinetis
MK64FN1MOVLL12
Cortex-M4F, 120MHz,
2H6KB RAM, IMB
FLASH

Kinetis NXP
LPC1114FN 28 Cortex-
MO, 48 Mhz, 32K
FLASH, 4K RAM

STM32F401 RETE

ST Mucleo FAMRE Cortex-M4F, 84 Mhz,

512K Flash, 96K RAM

STM32ZF411RETE

5T Nucleo FA11RE Cortex-M4F, 100 Mhz,

512K Flash, 128K RAM

Features

mbed Enabled, USB Host/Device,

accelerometer, cap touch, tri-color
LED, Arduino headers

mbed Enabled, USB Host/Device,

accelerometer, cap touch, tri-color
LED, Arduino headers,
Magnetometer, light sensor, LCD
display

mbed Enabled, USB Host/Device,

accelerometer, tri-color LED,
Arduino headers, Magnetometer,
Ethernet, push buttons, RF24L01+

and Bluetooth expansion pins

mbed Enabled, minimum HW

mbed Enabled, Arduino headers,
STMicroelectronics Morpho
headers, LED and button

mbed Enabled, Arduino headers,
STMicroelectronics Morpho
headers, LED and button

Debugger

Buitt In. Can
debug external
targets

Buil In. Can
debug external
targets

Buil In. Can
debug external
targets

External
debugger,
supports
programming via
UART

On-board ST-
LIMKA2 A

On-board ST-
LIMNKAS2 1

DigiKey
S/W Development Price
Kinetis Design Studio,
Mo Code Limit B
Kinetis Design Studio,
Mo Code Limit $15.00
Kinetis Design Studio, $29.00

Mo Code Limit

LPCxpresso, 256K free $20 @ Switch
limit Science

Proprietary IDEs, up to

32K Free $10.33

Proprietary IDEs, up to

32K Free $15.69



mbed.org

FRDM-K64F | mbed

ffrdm_rtos_K64F/main.cpp

Compile v | & Commit v () Revisions iy % N | [ Help FROM-K54F Tl

‘D New w

Program Workspace

B main.cpp X B main.cpp X
E‘ My Pragrams #include "mked.h
FROM_MMAZ4510_KLOSZ #include
frdm_rgbled_KL25Z

frdm_rtos_K&4F DigitalCut ledl (LED1):
=1 &3] mbed-rtos Interruptln awl (SW2);
M7 rtos uint32_t button_pressed;

[ rtx Thread *thread2;

Classes

Structs |

thread2-»signal_set(0xl);

EI (g5 mbed }

=] Classes
AnalogIn
AnalogOut while (true) {
BusInOut ledl = !ledl;
Busln Thread: :wait {1000);
BusOut }
CAMMessage 1
CAM
DigitalInOut
DigitalIn
DigitalOut
DirHandle
Ethernet 1
FileHandle 1
FileSystemLike
FunctionPainter int maing)
12CSlave {
I2C
InterruptIn
InterruptManag

oid sw2_press(void)

wvoid led thread(wvoid const *argument)
{

d button_thread(void const *argument)

while (true) {
Thread::signal_ wait(0xl);
button pressed++;

Thread thread(led thread):

LocalFileSystem Compile output for program: frdm_rtos_K64F Errors: 0 Warnings: 0 Infos: O
PortInOut
PortIn
PortOut
PwmOut
Rawserial
SPISlave
SPI
SerialBase
Serial

Description Error Mumber Resource In Folder Location

el e s e i e s e e

Compile Output Find Results Motifications v

Ready. INS




mbed.org

Jfrdm_timer_KL25Z;
ffrdm_timer_KL25Z
P New v Import Save Save All @ Commit v (%) Revisions ~ | [ Help FROM-KL257 g8
Program Workspace Program: frdm_timer_KL25Z Program Details
= My Programs Name Size | Type Modified 5 =
= ummary Li
% FROM_MMAZ451Q_KLOSZ B main.cpp 0.2kB CjC++ Source File 25 Apr 2014
frdm_rgbled_KL25Z N Mame frdm_timer_KL25Z
= - - o mbed Library Build 25 Apr 2014 -~
3] frdm_rtos_K&4F < Y P Created 25 Apr 2014
3] frdm_serial_KL46Z Last Modified 25 Apr 2014
3' frdm_test_KL46Z Last Built moments ago
] frdm_timer_KL252 - -
al
% m:E:irl'_:k Revision no revisions
£] mbed_tin yLPCills Status uncommitted changes
El MNucleo_pwm2
/4 The documentation is out of date
Jelil
IS i
@ Save As - - ﬁ _smns
v h
@Uv|_ » Computer » MBED (E) » u
Organize » Mew folder -
=
- i o
45 Favorites MName Date modified Type Size
Bl Desktop fseventsd 12/14/2012 1:43 PM  File folder
4 Downloads
| Recent Places =
4 |5 Libraries
> @i Apps
> 3 Documents
* @' Music
* [&=| Pictures
> | JJ Podcasts
Filter: |5 teria ... Match Case d _l] Subversion
=T, 3
Compile output for program: frdm_timer_KL25Z7 File name:  frdm_timer_KL257_KL257.bin - | nfos: 1
Description Save as type: | BIN File (.bin) '] I
=» Success!
4 Hide Folders Save ] [ Cancel ]
Compile Output Find Results Notifications A




mbed.org

- - o mi : 3 mbed Compiler /fr m_rtos_ X = ment orm for [ x
g o= FRDM-KG4F | mbed bed Compiler /frd Developi Platform for [ +
SN R W ) hitps;//mbed.org

Mfrdm_rtos K64F

Fnew v Y Import Save Save Al Compie v | % Commit v (<) Revisions %~ | EHep FROM-K54F BE
Program Workspace Program: frdm_rtos_KG64F Program Details
=[] My Programs Mame Size | Type Modified | 5 | Build
ummary Ui
FROM_MMAG451Q_KL0SZ [E5] mbed-rtos Published Library moments ago
frdm_rgbled_KL252 Mame frdm_rtos_K&4F
= main. cpp 0.8kB C/C++ Source File maoments ago - =
frdm_rtos_KG&4F l% o " i " Created moments ago
B3] mbed-rtos L) mbe izl faments aga Last Modified  moments ago
g rtos Last Built Newer
rtx
URL nfa
Classes Revision no revisions
o
o lStr“dE Export program X Status uncommitted changes
main. cpp
El £ mbed Export program ) ) /4, The documentation is out of date
=] Classes 'bl'his ;.'ill e;ﬁor} phro_gram frdm_rtos_K&4F" for the specified target 4
AnalogIn °ard and foeicnain. Update (@] Publish (%) Revisions
] AnalogOut Ex . KE o
port Target: ¢ FRDM-KG4F Description
BusInOut ?
BusIn Export Toolchain: |k Kei uvisions -
BusCut Keil uVision4
Ei:r\‘lessage Filter: |Search criteria ... | D5-5 ]
-
DigitallnOut e
D?g?talln . Compile output for program: frdm_rtos_K64F mer (Code Salree Errors: 0 Warnings: 0 Infos: 0
igitalln
DigitalOut Description C:-} GCC (ARM Embedded) Error Number Resource In Folder Location
DirHandle IAR Sys
Ethernet o
FileHandle ™ Kinetis Design Studio
FileSystemLike e (bed Tools
FunctionPainter @ mbed Online IDE {mbed Tools)
13CSlave ZIP Archive (with repositories)
[ 12C
= Compile Qutput | Find Results | Motifications -
Ready, INS




X
©
O
S

0

<

o3

C

,m

=

o




BONUS SLIDES

* Flip through quickly? Video will pick up :)




RTOS — FreeRTOS

* http://www.freertos.org/

=) = :
O &g, Ml FreeRTOS - Market leading ' % 4

S A W [ www.freertos.org

- @
FreeRTOS Tutorial Books and Reference Manuals /.E‘
Become an expert, while supporting the FreeRTOS project o ———

A Real Time Engineers Ltd. Brand

Quick Start Supported MCUs Books & Kits Visualisation Ecosystem Training Contact & Support Email List 4 G F:J

Quick Start Guide + Videos

™
Front Page (homepage) v FI'EERTOS

Download

LS Don't let your RTOS solution lock you in - FreeRTOS is the easy to Fa:ea_?aﬁzgri:vsn;;f

N . . 11

& FreeRTOS use, high quality, cross platform standard for microcontrollers. 35
™ FreeRTOS Infersclivel architectures - 18 toolchains, millions of product deployments - - Change Histary - Upgrading -
[ Contact. Suppor. Advertising just 1 market |gading RTOS.

FreeRTOS™ is a market leading real time operating system (or RTOS) from

New: Internet of Things Real Time Engineers Lid. that supports 35 architectures and receives 107000 USB i

Connect directly to devices. downloads a year. It is professionally developed, strictly quality controlled, robust, ol
Mo firewall hassles. Tiny code i P i P VA ! TCP/IP

size. Live demo - Try it now

CULTTTi

supported, and free to use in commercial products without any requirement to File Systems
expose your proprietary source code. It is used in every imaginable market sector
from toys fo aircraft navigation. Why would you choose anything else?

The FreeRTOS value proposition . . .

Supplied as integrated and
functioning FreeRTOS

Internet of Things: Things you might not know about FreeRTOS ... from tf PR
Innovative complete solution Official FreeRTOS Partner
TCPIIP: Latest News . ..
Low cost pre-ported libraries
FreeRTOS BSPs: « FreeRTOS V8.1.2 released. See the change history and upgrading guide. )
3¢ party driver packages « New Internet of Things solution. Connect peer to peer. No firewall hassles. N a p Iep
FAT File System: + Tick suppression for low power demo'ed on SAM4L, RX100 and STM32L.
DOS compatible FAT FS PR partner for

. . FreeRTOS & leading
'll:lhl:r};!IPaware UDP stack e Internet of Things tech companies

Trace & Visualisation: > RTOS Trace and Visualisation
Tracealvzer for FreeRTOS




RTOS — NuttX

* http://www.nuttx.org/

N i
0 éﬂ_ﬂ, A FresRTOS - Market leading | % N{ MuttX Real-Time Operating %+

B W [ vowwonuttoorg

& Login
Article Read Show pagesource Old revisions Q
NuttX Real-Time Operating System Er—
MuttX is a realtime operating system (RTOS) with an emphasis on standards compliance and small footprint. 'r"“tlf’_:'__qfis;;zri:“:e Opersting System
o Scalable from 8-bit to 32-bit microcontroller environments. the primary governing standards in MuttX are .ehfzpc-tec platforms
Navigation m Additional standard APls from Unix and other common RTOS's (such as Wx\Works) are 'Ei'?"'*'*i'?'
LEVICE LTIVErS
Haome adopted for functionality not available under these standards. or for functionality that is not appropriate far .CiC++ Library
y - . . - Networking
Downloads deeply-embedded enviranments (such as fork()). o e:.r;:pc-:
; . . . -USB Supper

Dacumentation MuttX was first released in 2007 by Gragory MNutt under the permissive BSD license. .Le;il::;:te._;,::,t
Farum -USE Device Support
Wil - Graphics Support
Wik Key features  Add-Ons
Links fF\Ltt,'E';‘RH .

» Standards Compliant. srEsesl mmE
Printlexport + Core Task Management.

+ Modular design.

W { I-| .

Download as POF « Fully pre-emptible
Printable version  Naturally scalable.

+ Highly configurable.
Toolbox s Easily extensible to new processor architectures, SoC architecture, or board architectures. See Porting Guide.
What links here s FIFD and round-robin scheduling.
Recent changes + Realtime, deterministic, with support for priority inheritance.
A e Tickless operation.




Freescale Kinetis Cortex-MO0+/MA4F

“o Sign In ol
-7 . .
- freesca’e il Parametric Selector | Go Seal
Products Applications Software & Tools Training & Events Support & Communities

Welcome Guest [i] | Register | Login | Annotate | History | MyRecommendations | Subscribe | My Favorites

Freescale » Kinetis 32-bit Microcontroller (MCUs) based on ARME Cortex®-M Cores

Kinetis 32-bit Microcontroller (MCUs) based on ARM® Cortex®-M Cores

Kinetis Microcontrallers (MCUs) consist of multiple hardware- and software-compatible ARM® Cortex®-M0+ and -M4-based MCU series
with exceptional low-power performance, scalability and feature integration.

Performance and
Integration

Cortex-M4-based MCUs

Meotor Control and
Power Conversion

Cortex-MO+M4 cores

Ultra-Low Power
Cornex-M0+-based MCUs

Metrology
Cortex-M0+ core

5V | Robust
Cortex-M0+-based MCUs

Wireless Connectivity
Cortex-MO+/M4 cores

Automotive EA
Cornex-M0+-based MCUs

Miniature chip-scale
packages .@

Warld's smallest ARM-

based MCUs Feedback



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

7~ q ~ 41 ol U Lala § P

i Falal i at ik d a2 Va e D ~ \ o p o
L M ) f 1 ) - [ = [

g e’ % 7 # L L

» For evaluation

www.stm32java.com

> For development




Embedded JavaScript

Espruino.com

>LED1.set()
defined

>
Disconnected
>

Connected

>

Disconnected
>

Connected
>

Sreset();
undefined

) 7espruino. com
1v62 Copyright 2014 G.Willisms
>echo(0)

i 7espraizo-con
1v62 Copyright 2014 G.Williams
cho (0]

CONNECTED TO PORT COM28.

£ &SR % 8 getting started with microcc 8 Mariano Filippa embedded | [ Design and implementation *

RN W [ vvw.espruino.com

View Tutorials

~
JS =~

JavaScript Responsive Fully Open Source
The Language of the Web" is used ESpruino is an interpreter It gives you dware (CC-BY-SA), software (MPLV
everywhere - your laptop, phone, TV, and  instant feedback 50 y0u can view and documentation. Add functionz

the servers that power the ntermet. With  modiy your program while itis running eak I, or just rowse and see how It
Espruino you can use iton a Works.

microcontroller too! Get Started!

Fork us on Gitub »

ESPRUINO WEB IDE

5

—undefined

>resec();
undefined

| "htep: 7/eapratas-con
1v62 Copyright 2014 G.Williams

/espruino. com

I_I ety
PYTight 2014 G.Williams

echo(0) ;
undefined
Sresec();

i /espruino. com
1v62 Copyright 2014 G.Williams
>echo(0);

—undefined

CONNECTED TO PORT COM28

& Esprino - JavaScript for Mic X

Crowdfunded

2 The Espruino Board was Crowdfunded in
September 2013 - and we've already
shipped almost 4000 boards to over 2000
customers!

See the Campaion

Show all downloads.

Logic
Control
Math
Text

Lists
Variables
Espruino

do

do | gigitalWrite Pin | (I3[ | Value |




Now It's Your Choice

. ’
-,. D_I -

Will you continue on your
microcontroller journey?




Don't Get TOO Excited...




My Website

http:/lunscriptedmadness.com/

*WELCOME TO UNSCRIPTED MADNESS %

A family-friendly collection of zaniness is being prepared for your viewing pleasure. :)

Robot Stuff! ;)

Unscripted Madness sponsored Robot Discussion Group

Robot / Electronics Reference Material

pted Madness Team Registered at the Builder's Database

Unscri

ui productions

The &
BuildersDatabase
The comprehensive online database for robots, builders, and events.
HOME SEARCH MY TEAM EVENTS SUPPORT LOG OUT 1
NMyAlieamn|
Welcome, Unscripted Madness If you are not Unsaripted Madness, please Log Out
= Dveniew
Robots

=Team Info

-+ Robots
- Builders Wedgling Combat - Beetleweight X Delste
= Register Paint Blank Combat -- Hobbyweight x Edit Delete

i

Bubble Gum Respirator




* What Say Ye?

* Atmel Studio Development

Cment
* Atmel Studio Debugging

SOr
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