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Overview

* Arduino
* Beyond Arduino

* STM32F4 Discovery
* Embedded Development
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Arduino

Open Source Project

Microcontroller

¢ Atwel ATmegal 68/328
IPE - Processing
Libraries - Wire

Community

Team

Trademark ‘Arduino’
* Freeduino
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Arduino Open Source
Hardware

* www.Ardvino.ce
* Low-cost (E14)

* 6 ADC, 6 PWM, 6
Digital, 12C, SPI, UART

* QOpen H/W & PCB CAD
% USB (no ISP needed)
* Standard H/W I/F
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ino Nano
small robot control
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* Open Source IDE
* Win, Mac, Linux
* GNU GC, AVRdude,
* Many Free Examples
* Libraries

* ‘Simplified ¢’
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int ledPin = 13;
void setup()

pintode( ledPin, OUTPUT);

void loop()
{

digita

lirite(ledPin, HIGH);
d H

H
ite{ledPin, LOW);
800);

Arduino Open Source
Software

/Tutorial/Blink

/¢ LED connected to digital pin 13
/7 run once, when the sketch starts

/ sets the digital pin as output




What comes
after Arduino?

Arduino Nano = 20 1/0

Robots = 20+ 1/0

6 = motors

4 = encoders

10 = sensors ADC * battery
2+ = emitter control

2+ = gyro/accelerometer
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STM32F4-DISCOVERY

Pebug
JTAG-SWD

STM32k4
MCU

Stereo Audio
+ Headphones
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H/W Comparison

ArduinoUNO| STM32F4 64pin | Diff
CPU AVR ARM Cortex-M4
Width (bits) 8 32 4x
Clock (MHz) 16 168 11x
Flash kB 32 512-1000 ([16x-32x
RAM kB 2 192 96x
170 20+(2 |44+(2VUSB+2) | -2
ADC (ksps) 8x10 16 x 2400 (x3) | 720x
USART/UART | 1 (-USB) 4/2 6x
120 1 3 9x
SPl 1 3 3x
Timers/PWM 3/6 2/8+8/24 9x
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H/ W Special Features

ATmega AVR | STM32F4 pift

AVO 10 bit 12 bit (x3) |72MHz Synch
Quadrature - 4 o
IMA 2x 8 o
RTC - 1 o
DAC - 12 bit Stereo o
128/ SP-10 - - 11 *
USE/0T6 1/1 o
CAN 1 o
Ethernet ] o

Camera/Mewm...

Other




£9.96 + VAT




ARM Cortex-M0/%/4

* ARM pre-Cortex * Cortex-M
* ARM+*Thuwmb * Thumb2
* Assembler Irqs * - no assembler
* JTAG * Serial Wire Debug
* Simple Irq HW * NVIC

* Sys tick




Serial Wire Pebug (SWPD)

* ARM designed

* Packet-orientated (not JTAG)

* Access: Memory/Peripheral/CPU regs
* Breakpoints/Patawateh/Single step
* Two Wires + ground
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GNU GCC

* 0/C++ compiler: gec * disassembler: objdump
* fract, accum, sat * elf to bin/hex: objcopy
* Link-Time-Optim. * source debugger: gdb

* assembler: as

* linker: ld

* librarian: ar
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* Mentor Sourcery
CodeBench Lite




STM322F4 Software

* ST Micro: STM32F4 Peripheral Library
* Simple Startup

* ( stdlib - sourceware.org/newlib

* WIP: libmaple
* github.com/gbulmer/openstm?2sw
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WIP - Software

* Leaflabs Maple

/7 The setup() method runs once, when the sketch starts
* gcc void :S:E-.t.up() {
/¢ initialize the digital pin as an output:

pi nHDd&( ledPin, UUTF’UT) H
1

H /¢ the loop{) method runs over and over again, as long as the
* arwm-none-eabi-gee /s
void loop () {
digitalWrite{ledPin, HIGH);
delay(l@aa); t for a seco
digitalWrite{ledPin, LOW); the LED

* Wire-ish + libmaple =~

'/ set the LED

* USB Bootloader
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* Open Source IDE

* 0/C++ Development
Tool (CPT)

* |PE in Java

* Uses GOC + GPP
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NetBeans - C/C++
development

G Bulmer Copyright 2012




-loix]
File View Project Build Debug about
- 4
=) atmel ~|[ © P10 Examples §2 = 0) w: Outline] =g
EI boot
: - © at91_boot_v1.6 LED Blink view add CooCox Dec25 <P %(b
B Id; ADC Pins Configuration view add CooCox  Dec26 PIO: Peripheral -
[=)-at91 _lib_v1.6 Input/Output
= penpherals ) )
@ Have a better example snippet? Share with others?
[ElOverview
(cj Repository 2 _“ Configuration ] [] main.c 52 = 8| The Parallel InputiOutput

B ch atmel_test
(= at91_boot_v1.6
= at9t_lib_v1.6
E][Eb petipherals
(#-(= dbgu
= irg

F-(= cmsis

(= Debug

(= utility
-4 build,xml

2l

[cc] Starting link

| Common Zint main(void)
= Boot af
- 10
=l Peripherals 11 //automatically added by CoBul
IRQ Mest Interrupt Controller 12 PIOLEDBlink():
. § 13
L R Real-time Timer 14 //automatically added by CoBui
[ Rr1C Real-time Clack 15 ADCPinsInit():
[ Eerc Enhanced Embedded Flash C: 16
17 while(l)
PMC Power Management Controlle 3 {
| SLCK System Slow Clock 19 i
) i 20}
[  cHrD Chip Identifier 2 | =
Manufacturer | Chip | Component < | »
- ™
I console &2 =0

[cc] arm-none-eabi-gcc -mcpu—cortex-m3 -mthumb -Wall -Ffunction-sections -O0 -g3 -c -g -Dat91sam3u4 -Dgcc -IE:\A
[cc] arm-none-eabi-gce -mepu=cortex-m3 -mthumb -Wall -ffunction-sections -00 -g3 -c -q -Dat91sam3u4 -Dgcc -1E:,

Contraller (P10) manages
up to 32 fully
programmahle inputfoutput
lines. Each /0 line may he
dedicated as a general-
purpose IO or be assigned
to a function of an
emhedded peripheral. This
component can be used to
describe the type
(peripheral A/B, output,
inpuf), attribute(pull-up,
deglitch, opendrain),
interrupt mode and
glitch/debouncing filter of
one P10 pin or a group of
similar pins, to output and
input, to get P10 status.
Configuring a list of Pins is
supported. To manage PIO
interrupt and additional
interrupt, see P10_IT.

= link.Id | [cc] arm-none-eabi-gce -O0 -nostartfiles -W,-Map=atmel_test.map "-mcpu=cortex-m3 -mthumb" -Wl,-TE: 'q,Ecllpse-Cc EUsage

@ main.c Program Size:

| = memory.ld % hd
—— ~———

CooCox - AKM

Cortex development
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ST Micro STLINK/V2

* JTAG & JTAG-SWD
* £18.90
* texane/stlink

* github.com

* (ode upload & gdb
debug server
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Gil FEZ Cerb40
STM32k4

Microsoft TinyCLR
NET wmicro framework
0+

$24.95

40pin

2°x0.7%"




Sumwmary

* Free & Open Source
* Toolchains & IDEs
* Libraries

* £9.96+VAT

* leaflabs.com

* github.com/gbulmer

openstm?2hw
openstm32sw
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