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Introduction

NXP_Microcontrollers (11.45 ...)

Tijdens de NXP Get around sessie zal de NXP Microcontrollers
application team een korte inleiding geven op onze nieuwste en mooiste
Cortex-MO0O, M3 en M4 familie. We zullen ook even stil staan bij de
LPCXpresso Design Challenge en de net gestarte mBed Design
Challenge. We zijn beschikbaar voor vragen en nodigen u dan ook uit
om tijdens de en natuurlijk ook na sessie met een van onze team leden
een praatje te maken. De sessies zullen we afsluiten met het verloten
van een aantal LPCXpresso kits.

(van de website Elektor van Nov 2010)




NXP is a leader in ARM Flash MCUs

» Clear strategy: 100% focus on ARM

» Top performance through leading technology &
architecture
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» Design flexibility through pin- and software-
compatible solutions

— Scalable memory sizes
— Widest range of peripherals
» Unlimited choice through complete families for
LPC2000 multiple cores

LPC3000

LPC1000 LPC4000

Cortex Cortex " mmowmEm
Mo M3 Cortex

Intelligent Processors by ARM"
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Doelgroep- mbed & LPCXpressso

» mbed
— Voor iedereen ... 00k niet embedded technici

» LPCXpresso

— Specifiek 8 en 16 bits gebruikers en is concurerende m.b.t. andere 32-bits
ondersteunende tools.

— Voor klanten die zoeken naar Low Cost productiewaardige tools.

» Universiteiten en ander onderwijs

— Beide tools zijn populair, maar de LPCXpresso biedt een betere oplossing
voor professionele teams

Doel vandaag = Have FUN with Embedded!
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MCU examples




LPC1000 Family (Cortex-M3/MO)

—

Cortex-M3

Functionality
(40-100MHz)

Cortex-M3
Cortex-MO0

LPC1100 LPC1300 LPC1700

Low Power Mixed Signal High Performance

NS




LPC1100 Series

» 50-MHz, 32-bit Cortex-MO™ microcontrollers R
» Cortex Vém Architecture

» Low power operation (~150uA/MHZz) with three reduced-
power modes: Sleep, Deep-sleep, and Deep-power-down

» Memories
— Up to 32 KB Flash memory
— Upto 8 KB SRAM

» Serial Peripherals
— UART, SPI, 12C

» Analog Peripherals :
— 10-bit Analog-to-Digital Converter with eight
channels and conversion rates up to 400KHz

» SWD with 4 BP and 2 WP
» Pin-to-pin compatible with LPC1300




LPC1300 Series

» 72-MHz, 32-bit Cortex-M3™ microcontrollers

» Low power operation (~200uA/MHZz) with three
reduced-power modes: Sleep, Deep-sleep, and
Deep-power-down

» Memories
— Upto 32 KB Flash memory
— Upto 8 KB SRAM

» On chip USB drivers for MSD and HID

» Serial Peripherals
— USB 2.0 full-speed device controller with on-
chip PHY, UART, SPI, 12C

» Analog Peripherals :
— 10-bit Analog-to-Digital Converter with eight
channels and conversion rates up to 400KHz

» Pin-to-pin compatible with LPC111x (Cortex-MO)

N

Applications

» Battery-powered systems
» e-Metering

» Consumer peripherals

» Remote sensors

» 16/32-bit applications
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LPC1300 On-Chip Driver Benefits

» Implements USB Device Functions

» Host Driverless USB Bootloader also On-Chip

» Up to 6KB Extra Flash Memory for your Product’s Firmware
» Binary ROM Driver Circumvents Potential Tool Vendor Porting Issues

» Tested and Validated USB Certifled Code Reduces Product
Development Risk

5 AEE]
» Supported Device Classes: T -
— Mass Storage s 8.
— Human Interface Device % | A T
= ' My Computer
» Supports Flash programming 2 @ om0

¢ CRP DISABLD (E:)
# o ushi1A5 on MW ISCSOLwhinxn. comil 1S-51001-51 | lsersad (H: v £ >
1 nbjects 32,0 KB _é My Computer
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LPC1300 USB Driver Functions

: Simplified
BD
Us river Code USB AP

Kl-lardware Initialization \
Init

*Enumeration
*Endpoint management
«Status reporting
*Feature reporting <
*Transmission of descriptors
«Configuration commands

Your MCU Firmware

~

Connect

GetinReport

SetOutReport

< /

12

(|
P



LPCXpresso

PRESSO

l

Eclipse-based IDE Development Board

Evaluation Product Development




LPCXpresso

w

LPCXpresso is NXP's low-cost fully integrated development tool platform for
the LPC MCU family

-

LPCXpresso is an end-to-end solution for creating applications all the way
from initial evaluation to production

w

Tool platform includes
— Simplified Eclipse-based IDE(128KB download limit)
— GNU toolchain with optimized libraries
— Low-cost target board with integrated JTAG/SWD debugger

LPC-link
— The target board comes with an integrated JTAG/SWD Debugger
— No need for a separate JTAG/SWD debug probe! |
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Evaluate

development board

Explore
‘ G debugger
LPCXpresso i
Development -I.DE - base board
Stages
Develop

custom board 15




PCXpresso Board
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Common Development Platform

OM11048 R mllLS

OM11049 | EEHS IS

OM11043 m bed

3 G gy ‘;
: : Lh . 4 Embedded
; B m)  OMm11083 (@’ i
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LPCXpresso Base board

» The LPCXpresso Base board makes it possible for you to get started with
experiments and prototyping immediately

» Footprint for LPCXpresso is shared with mbed!

» Features of the base board
— Temperature sensor with PWM output
— Speaker output (PWM output)
— Shift reqister driving 7-segment LED
— SD/MMC memory card interface
— SPI-NOR flash
— Port expander connected to 16 LEDs
— 8kbit E2PROM
— Accelerometer with 12C interface
— Light sensor
— CAN bus interface
— Ethernet RJ45 connector

(|
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On-chip Driver Demo hardware

LPCXpresso

LPC1343 Cortex M3
Eclipse-based IDE
Integrated JTAG Debugger

http://ics.nxp.com/Ipcxpresso/

LPCXpresso Base Board

USB interface
Digital and Analog 1/O
SPI, 12C, UART, LEDs, etc.

http://www.embeddedartists.com/products/lpcxpresso/
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http://ics.nxp.com/lpcxpresso/
http://www.embeddedartists.com/products/lpcxpresso/

mbed with LPC1700

¥ mbed Compiler - /Blinky/src/main.cpp - Mozilla Firefox

Fil= Edit V“ew History EBookmarks Tools Help

@ - @ (X ] ﬁ} ||_| http: ffmbed. co.uktools/compiler!

mbed Compiler - /Blinky/src/main.cpp

Save Save Al Cele]
Program Workspace #include "mbed.h™
& [g] My Programs Digitalouc led(LED1);
E [ Blinky
m miair, cpp int maini) {
[ mbed while(l] {
led = !led;
wait(0.25);
B

Online Compiler

Targets

LPC1700

LPC1300

LPC1100

20



How 1t works?

800
[ (==

i @ Network = dh-

N
I MBED.HTM
H ! MBED =

g m Desktop
| ﬁj sford

Get an mbed board and plug it in Up pops a USB Disk
linking to mbed website

No Installation!
* N Saveto the board and
/ you’re up and running

A Save Save Al | [F¥ Compile
Pragram Workspace #include "whed.h”
Bl [&7] My Programs DigitalOut led{LEDL);
Bl [ Blinky
@ main.cpp int main{) {
Ej mbed while(l) {

led = !led;
wait(0.25);

“Hello World!” in 5 minutes Compile a program online

X \




Why ‘mbed’ is different?

» USB Drag ‘n’ Drop Programming Interface
— Nothing to Install: Program by copying binaries
to disk and pushing one button

— Works on Windows, Linux, Mac, without drivers
— Links through to website, enables signup

validation e 00
[« ~J[=E= o[ -]
» Entry-level Online Compiler ﬁmm,k . ¢
— Nothing to Install: Browser-based IDE (S wacinsosh o o
— Immediately compiling examples or writing your
own g peskop
— Best in class RealView Compiler in the back end 1R} stora

» High-level Peripheral Abstraction Libraries
— No specifics to learn: Instantly under-standable
APIs
— Object-oriented hardware/software abstraction
— Enables experimentation without knowing MCU
details

22
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Mbed Board Overview

Advanced Peripheral Bus




mbed Handbook/ Cookbook

mbed

Handbook

mbed Handbook

Getting Started
* Setup Guide - Getting signed up with an mbed Account

® Downloading a Program - Running a pragram binary on your mbed Microcontroller for the first time
* Compiling & Program - Creating your own program with the mbed Compiler

e Forexamples, see the "Hello Waorld!" of each mbed Library Interface, or visit the Cookbook

mbed Library Interfaces

The mbed Library supports a range of interfaces to contral the mbed Microcontroller hardware:

Digitalln
DigitalOut
Interruptin

Analogln
AnalogOut
PrernOut

Serial
SR

[2C
Ethernet

Timeout
Ticker

My Account | Logout
mbed Blog | Forum | Handbook | Cookbook | Compiler

Projects » cookbook Wiki | API | SYN | Tickets | Timeline | Search | Admin

StatPage | Index | History = LastChange

Mobile LCD

This is a 130x130 pixel Mobile LCD with a serial interface. It can be used to display text and graphics through the experimental library provided. o0 o

Hello World!
Software
Harduare
Resources

More Examples
MOD-NOKIAB610

» LCD available from Sparkfun Electronics = LCD Breakout Board

Hello World!

vevvey

» Connect your Mobile LCD according to the schematic and photo below
» Save and run this program on your Microcontroller : MobileLCD. bin
» Ifthe Mobile LCD is wired correctly, it will display "Hello World!". If it does not, check your wiring against the schematic/photo

IC7

Gnd b Vout
Vin LT —
Vb IF-
nR IF+
h 5 ] RD- [
8 = RD+ [
7 e - [—
8 k= TD+
g g o- |
—I4D (53
11 o 30 [
S ;) 92 9
13 = 28
14 27 d
15 £ 26 e
—11s o L - 4
17 = 24 wo
18 23 =
19 22 o
20 2
—_—
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mbed Blog/ Forum

mbed Blog

mbed Christmas Stockings!

b d My Account | Logout
Posted 11:48 on Thu, 24 Dec, by 5 Simon Ford MNotags | 2 replies mbe Blog | Forum | Handbook | Cookbook | Compiler
Forum

Since launch, the mbed manufacturing elves have been putting in their overtime ar About mbed

: ; g mbed Forum
their backlog and are all now showing mbed in stock! e i a ool for Rapid Prototyping

with microcantrollers.

. s % . . Topi Repli L. ivi Take the tour.
So if you are a disceming geek, or know someone who is, perhaps this year an . 5:’” T
< % R T} ta Testers - irst 5 Minut eta - ! ' Search
inventing your own gadgets. Maybe even next years hit xmas gadget?! e e . LT =

0 Ethernetinterface ethemet Tehet 0 %T:I‘;;\\T.V- 134, iy Chris

And while we're talking christmas, here are a couple of festive mbed projects to insg 5 mbed + xBee e, S, it | B | SOTASIN27 Sep, by Semch by o

o . p 16:37 on Thu, 24 Sep, by
(0 USB Serial prohlem Mo tage 1 Chris Styles Telnet, xbee, wirless, FAQ, rjds, ethernet,

2 H 2 . wiki, documerttation , ide, |ll|4j‘ LPC_MIC,
mbed Chl’lStm aS nght PFOJGCt 2 License and future support FAQ 1 22:19 on Tue, 22 Sep oy LPC_MEI, LPC23xch, Seratch, DoubleEdge,

Dan Ros
Base, SoundRecorder, EEFROM, sound,
04:02 on Tue, 22 Sep, by

= help with ethernet/rj45 MemberFunction, OneWire, windows, linux,
v L ¥ ethemet, 45 o René-Jean Mercier :
17 o Mo 21 Sen SerialPC, toushpad, registers, waich,
. Which mbed parts will be Open Source? No tags 1 ST on ilon, 21 5ep, by synthesizer, audio, RFID, FinNames , N%5542,
Simon Ford -
12C, username, aceounts, HTTF Server,
= Serial Port Driver for PC on VISTA serial, SerialPC, windows 5 23:02 on Mon, 21 Sep, by E289, eLan, Nokizestn, dme, competition,
%64 Simon Ford #s2, Eror, LCD, mae, time, RTC, baud,
. o 15:59 an Fri, 18 Sep, by Dan SDFileSystem, can, sei, inarusts,
0 Make a demo, win a prize! i 17 ' N
P competition. demo Ros Timeet, Ticker, fpen, sun, clock,
> Seratc 15:41 on Thu, 17 Sep, by DigitalDice, BUSOUL, tnslogin, blustocth,
=) cratch Soratoh 5 Clemens Valens news, projects, SP1, RS485,
P : ] PwmOuUt, Texal CD, serial, port
0 Sytax highlighting bug R B et oo i e a0

R Tt

> @ o711 ol QR E9
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LPC1100 Design Contest
“What can You do with 65¢c?”

» The worldwide design challenge will run
from Jan 25%- June 7t

» Contest is centered around the Cortex-MO
LPC1100 series and LPCXpresso

» Over $10,000 in Apple prizes
» Free LPCXpresso boards to contestants

» URL: www.LPC1100designchallenge.com

» Contest Partners:

EE|TimesGroup
PR

PRESSO
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Documents and Settings/usb00085/Local Settings/Temporary Internet Files/Documents and Settings/nlv01080/Local Settings/Temporary Internet Files/Content.Outlook/Local Settings/Temporary Internet Files/Content.Outlook/Local Settings/Temporary Internet Files/Content.Outlook/Local Settings/Temporary Internet Files/Content.Outlook

mbed Design Challenge X Q
Start prototyping the mbed way! mbed = &

gF
. Design S
» mbed design contest was launched at
ESC Boston Challenge

\yr

» In cooperation with Circuit Cellar and
ARM

» 4,000 kits have already been allocated to
contestants

» Contest ends on February 28, 2011

» Anyone with an mbed kit can enter

http://www.circuitcellar.com/nxpmbeddesignchallenge/




Soclal media for NXP microcontrollers

‘.-.-.I.’ LPCLone
http://twitter.com/LPCZone

* Online community for NXP LPC microcontrollers.
* Follow LPCZone and you will have the most up-to-
date information on the LPC product families.

You({[)-

http://www.youtube.com/user/LPCZone

» Design videos, trainings, interviews, fun

YAaHOO!, GrOuUPSs

http://tech.qgroups.yahoo.com/group/lpc2000/

* More than 8,100 registered members (as of 9/1/09)
* The #1 active Microcontroller user forum on Yahoo!

PR {
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http://twitter.com/LPCZone
http://www.youtube.com/user/LPCZone
http://tech.groups.yahoo.com/group/lpc2000/

Where to get started?

» WWW.NXp.com/microcontrollers
— MCU homepage

» WWw.nxp.com/lpczone
— Product updates and training

» WWW.NXp.com/lpcxpresso

 PRESSO

» www.mbed.org
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http://www.nxp.com/microcontrollers
http://www.nxp.com/lpczone
http://www.nxp.com/lpcxpresso
http://www.mbed.org/

Q&A ... Loting

» Oplossingen voor problemen die je zelf aan den
lijve ondervindt, zijn dikwijls de beste. Ons
probleem was de allergie tegen de complexiteit
rondom microcontrollers.

Simon Ford (Elektor Nov 2010)
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