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1.2

(FUsIC
mbed Y- 1>
mbed (& nxp T=O>AF 05 —HORR T, REET 2 DD/\— RIOTT7HIRTTNTL
Do CDOEZBTIL mbed LPC1768 ZFIFET B,
o=14# mbed LPC1768 - - Cortex-M3 98MHz
LPC1768FBD100 #&&; (100MHz, Flash : 512KB, RAM : 64KB)
Flash : 512KB, RAM : 32KB
Ethernet, USB(Host/Device), CAN 72 &
SHEEM 1 60-120mA

o{EHEES mbed LPC11U24 - - Cortex-MO 48MHz
LPC11U24FBD64 #5#, (50MHz, Flash : 32KB, RAM : 10KB)
Flash : 32KB, RAM : 8KB

USB Device, /2 &

SHEER © 1-16mA

B (I/R— LAR—Z(http://mbed.org/) ETITSMDT. Windows, MAC, Unix /& EFEFEZ
BOFE R Ao R—LALR—2 E(C(E HandBook(F 7 1 =47 )LI?INE) & CookBook(User
DFIFE UTZEFIRMERE R O AR SNTLDDT, ENSZERAURARI DI ENAIEET
HD. FlT. [BROHBZITVENSHFELZD., Fo, HRPEL/ELEDIDZLEE
BJRETH D,

AAYFHUAIIR, MABFEFHRETHBATEEY,

Y¢Board Orange

Y¢Board Orange (IEARDEE THESIN/Z mbed EfHEHE(CH I C ENTEBIR—-R—
RTY . mbed /R—ALR—2 EICFERIDMDR—R— REBTENTVEIA ERN
TIE—BEBALLPINTT . SEARFEGFY MREEEH D). RAYFHYATORRETE
ATEFT,
FIATTE

BHZHFOLEEURBRNWESE(E PC (USB) M5 mbed RHATHIELET . USB TE
REVBETDWBEIERITDEEL. DCSV DFITIZFATINENSH DT,
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1.3 mbed DiHF
¥rBoard Orange THJAHT B E> & mbed LPC1768 DE> R F EHDEFEK 1.1 (T1rD.

1.1 mb e d%&¥Board Orage CERUEDOE>

E> e e> e
GND | GND VOUT | 3.3V
VIN | 74554 VU | USB DEIR
VB | )Ry FURTC #17H) IF 1 FIFARE]
nR |y IF+ | AR
5 SD(SD_DI) RD- LAN
6 SD(SD_DO) RD+ | LAN
7 SD(SD_CK) TD- LAN
8 SD(SD_CS) TD+ LAN
9 DIO, 12C sda D- USB
10 DIO, I2C scl D+ USB
11 DIO, SPI mosi 30 LCD(DB7)
12 DIO, SPI miso 29 LCD(DB6)
13 DIO, Serial TX/SPI sck 28 LCD(DB5)
14 DIO, Serial RX 27 LCD(DB4)
15 DIO, AnalogIn 26 LCD(E)
16 DIO, AnalogIn 25 LCD(RW)
17 DIO, AnalogIn 24 LCD(RS)
18 DIO, AnalogIn/Out 23 DIO, PWM
19 DIO, Analogln 22 DIO, PWM
20 DIO, Analogln 21 DIO, PWM

MDER5Y 1 ¥rBoard Orange TERAL TLVB,




2 mbed OfELVA

2.1 PC D#tfim
(1) Xy hD—UEHRTEDRIEICT D,
(2) mbed Z PC (CUSBU—JIL T I D. PCHBEFUSBISYZIAXEUICRR

50
X USB3.0 Dih— bDIBE I LEF S WVHVRWEHFIDIRENH D, TDRF(IFEL USB A
—JIIL=FRATDEE,

2.2 (&) 1-—YoER
HERA®D mbed (39 TICEHRBEHRDTIDATY T (FEET D,
mbed ZHEA L. BRHICHEHAT BHBA(E mbed WO MBED.HTM #45 J)LOUY OIS
ETEFRADIR—LR—2(CESRN, mbed DTSV a1 AEF % Format LTH., USB %
BiEfRIT 3T & T, MBED.HTM (FEEEREIND.

2.3 R—LR—>00041>
http://mbed.org/(C#E#Ht L. Login or singup 2w 093,

- A— A o — — -— i B (= [ |
a‘ )| B hetps//mbed.org £ - & || | Rapid Prototyping for Mi... BoA

mbed

Rapid Prototyping for Microcontrollers

mbed is a tool for Rapid Prototyping with
Microcontrollers

1% Prototyping hardware  C- C++ SDK (3 Powerful online tools  © Active community

The new mbed NXP
LPC11U24 »

2.1 mbed DIR—LR—>

I1—H&E/XRT—REANU Login RY > =T,

‘;.\’- W https://mbed.org/account/login/next— £~ @c x| M Legnors
mbed Bl |
Login or Signup

Login Signup

PR S On TRERCLERT
[T o M %S

@mhed 1 hioa | et an mhed | ahout mbed | we're hirinal | sunnort | sence status | nrivacy nolicy | ters

2.2 OJ4>EE@E

3 |


http://mbed.org/

2.4 FARREBEDOR—2(C17<
Compiler Z2Uw 09 3 EHRIRIEOEE(C/RD.

& Logged in as yueee_yt | Logout 4

Blog | Forum | Handbook | Cockbook | Code | My Dashboard | My Code ||

m

apid Prototyping with
ontrollers

2.3 24 ADY>D

. B

d Prototyping £ | B mbed compiler x| | v 7 53

[l Fynew Bymmpot [Fwokspace [lsave [ savedl (@ cComple v

‘Compiler Output. Errors:0 | Wamings:0 | Infos:0
| pesaription | EmNo | Resource | n Folder | Location |

R100%

2.4 FFRRRBEEH

2.5 OO0 LADER
New L TTOV S LEEEHRTD. (CZTE h24_HelloWorld) &9 3.

mﬁum:ﬂm bed.org/compiler/

mbed Compiler - My Programs
) New Import Workspace

Program Workspace

[£¥ Compile w (% Commit (%) Revisions  «

I save | Save Al

=[] My Programs

2.5 O2)\ASEME

4 |



Create new program

Create new program I
Use this form to create a new C++ program =

(@ Flease specify program name

Program Name: h24_Helloworld|

The name of the program to be created in your

[ o [ cow ]
X 2.6 JOJSAEREDS 4 7OJEE

A D Workspace ([CTOT S LANDTRREIND, 18X D & Workspace NI &I & TE

B (TR - IERREER) IDTENTTETHD

= [E=EER )
=
— =
@I@’ |8 hetps://mbed.org/compiler/ Rapid Prototyping ... | ] mbed Compiler x| | {77 (5

mbed Compiler - fh24_HelloWorld

I frynew By Import [ Workspace save Save Al [§¥ Comple w (% Commit (%) Revsions ) () », Format mbed NXP LPC1768 v

Program Workspace Program: h24_Helloworld Program Details
& [&F] My Programs Name Type Modified

e Summary | Build

h24_HeloWorld [&] main.cop Source File 06 2ul 2010
. Name h24_HelloWorld
&) mbed precompiled Build moments ago
Created moments ago

Last Modified  moments ago

Last Built MNever
URL nfa
Revision empty repository

/ Updat= ([3|Publish () Revisions

Tags

Description

Fiters [ore s . [E] MatchCase (1] Whae word

‘Compiler Output for Program: h24_Helloworld Errors: 0 Warnings: 0 Infos: 0 i

Description EmNo | Resource In Folder Location

Ready. ms

®100% <

2.7 mbed FAFEBEIE

main.cpp RICH>T)LD LED FAHFHTOT S LDNDHDNIEIREET., #HMEEN B,
#include “mbed. h”

1. mbed AT« v ILSATSUD Include
DigitalOut myled(LED1); 3. myled DISAEE
. . 6. HERIL—F
int ma I n( { 7. myled=1 (& LED1 h'sAT
while(1) {
8. 02MEF5

myled = 1;

wait(0.2);

myled = 0;

wait(0.2);

}

Compile RF>&x )W OFTBEA)AILAMAED ., TS —HESETERNERZS.
T71ILDRFZENTL D, 771U mbed (CRTFT Do

5 |



2.6 FE17
mbed KEADULY MRYZZ]Y & REBICETRL TV —EHLWIATRY2T
DIOTSLPEITEND.

2.8 Uty hR5>

XELU. TOJSLADERETESIAHNERBLIED LR EFUEY MR ZIBURHNS
7 AIVOERXEZE I35,
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2.7 TI)I\w I D5
mbed (C(EZDT7)LS A /s Debugger (@ > TLVRLY U ULIRNS USB & —J)L%&fE
BURSUT7IVEERFIRETZCET . EITERPORNE%E PC (CRRSEDZENTRETH
2.

2.7.1 mbed RSA/)\DA > X ~—)L
mbed DIR—LR=ZHS5Z UL RSA/)\ZF 7> 0—- RUETT D,
SET, ISV XEYELUTERHMLUTULIZ mbed HMEET /A X EUTERHEIND K
372D, USBZER LS U7ILBEZITOENEERDKLDCRD,

J\> RTJ'wW 2D Debugging h'5.

Homepage

From the

o View sg

Introduction

- mbed Microcontrollers - The mbed Microcontroller hardware lineup, comparison and details on how they work
= mbed NXP LPC11U24 - Ideal for prototyping USB Devices, Battery Powered applications and Cortex-M0 desi
= mbed NXP LPC1768 - Ideal for prototyping Ethemet and USB Host Devices, Powerful applications and Cortex
- mbed Compiler - All about the mbed Compiler
+ mbed SDK - All about the mbed C/C++ SDK and peripheral libraries
+ mbed Developer Website - The toals and collaborative features of the mbed website

Getting Started

+ Setup guide - Getting signed up with an mbed account
+ Downloading a program - Running a program binary on your mbed microcontroller for the first time
- Creating a program - Creating your own program with the mbed compiler

g over USB Serial - Communicate between an mbed Microcontroller and a PC

guide to help find and solve errors and bugs in your programs

itly asked technical questions about working with mbed

+ Nontechnical FAQs - Frequently asked questions about accounts, university/college use, etc. See also Technical FA(
+ Help - How to ask for help

Official mbed C/C++ SDK

The mbed SDK provides the C/C++ software platform and libraries to build your applications

2.9 Debug DOFEAANDY > 2

Runtime bugs
When your code compiles and runs without error and warming, it still may not behave as you'd expect or hope. This is usually because the code you have
written is correct, bul not what you had intended. This is usually caused by the program flowing in & way you'd not intended because of a logical mistake or
values being computed incorreclly due to an incorrect expression.
Fortunately there are some useful techniques that you can apply to help find and correct these bugs:
+ Flash LEDs - Turn LEDs on and off. also to indicate where the program is.
« Debug messages - Print messages and variable values over the serial port
Debug messaging
The mbed libraries contain some features for reporting runtime errors.
The main things to use are:

« print£() - Print a formatted message to the USE Serial Port (stdout default)
« error() - Print aformatted message to the USB Serial Port, then die with "Siren Lights”

@ Debug to a serial console

The debug funciiens mentioned above all cause debug information to be printed over the USB serial port. This is generally the main way to debug
running programs on your mbed microcontroller.

For more information on using the USE Serial port, see nF SerialPC aage

4| "Example showing serial terminal debug messages.

Digitalln button(p2l):
RnalegIn pot(p20):

2.10 SerialPC DY >



Serial Communication with a PC

@ Getting started
The mbed Microcontroller can commuricate with a host PC through a "USB Virtual Serial Port” over the
same USB cable that is used for programming

1. Setup Guide
This enables you to 2. Downloading a Program
3 Creating a Program
+ Print out messages to a host PC terminal (useful for debugging!) 4. Communicating with your mbed

+ Read input from the host PC keyboard
. G i i icati

and p languages running on the host PC that can
communicate with a serial port e.g. perl, pythen, java and so on.

Hello World!

<» | Hello World!

#include "mbed.h"
Serial pc(USBTX, USBRX): // tx, rx
int maing) {

pe.printf{"Hello Rorld!\n"):

i

Host interface and terminal applications

Your mbed Microcontroller can appear on your computer as a serial port, On Mac and Linux, this will happen by defautt. For Windows, you need to install a
driver

. Windows

S¥ Windows-serial-configuration ‘)r full details about setting up Windows for serial ication with your mbed

Itis common to use a terminal application on the host PC to icate with the mbed Mi
your PC screen, and for you to send characters back

2.11 mbed @ RS1/\EEADY >

This allows the mbed Microcontroller to print to

% RSA/\(E. mbed ZZEEULIHZARET, BAAM—ILTDIRENSD.

TROKLDCTOTSLAEZEL, O2)AI)LLUT mbed [CIRFET D,
#include “mbed. h”

DigitalOut myled(LED1);

int main() {
while(1) {
myled = 1;
printf( “On ¥n” );
wait (0.2);
myled = 0;
printf( “Off ¥n” );
wait(0.2);




2.7.2 TeraTerm DiZEN

b=
TeraTerm D J A JLFIAD ttermpro.exe &4 T)LI )WL TLENIT B,
LS. FHILWMERDOST 1 70O TS U7 ILiR— hE#EIRU mbed (CIEH T .

Tera Term: #LUVES

TCP/IP pwri0 plasma eee vamaguchi-uac,

23 UNSPEC

Telnet

B‘/Umu ﬂ’i—l\(al |COMB: mbed Serial Port (GOME) v||

[[ox | Frroon] o

2.12 TeraTerm 375 _FIFEIME

RTE
BERE
BERE (L mbed DO S ATIRENELSE(E. 9600bps [CIRDTWLWD, BELT
WBIBE (S TeraTerm DFE>Z YU TFILIR— N TEEITD
ZERTUIR

BEE(E. LF 72D T TeraTerm DEEEDiHiR CEE T D,

Tera Term: iREDERE

S ALT) WiTa—r
o xou sme[F ] Lo
D= ARG, REW pR 4 et
B EhaI (R ()

= [~ |
#AFIDD (V100 <] O—ALTa—0 —

X 2.13 HEKRDEKES 17O

2.7.3 7005 LADLE
mbed ZUtzwY MU, OS5 ALAEETI D,

5 COMB:9600baud - Tera Tarm v o
J71IME) REE) FE(S) D4 2 EDW) ~LF(H)

ERIEE )]

X 2.14 SE4TEM

5 |



3 FERHlE
3.1 A1 FDEF

XA v F EDIESEE Pinmode Z PullUp [CT B &ET. 2 RKDFSIR CRIE(CITR B,
Vee JnysL%E

mbed fiEZ B2 &2
S3—hkLAEL

§ | tmwﬁm\\&

% mbed D
i PullUpiE#nZ{E>
a0 T e
(a) BHEODIER (b) PullUpE—F TS

X 3.1 XAwFDiEH

EHL 1kQZE T LT mbed D Pinl8 (CAA wFZEIEHRE L. MYHRLTWLWBREINSZ IO
DS LHREET Do
#include “mbed. h”

DigitalOut myled(LED1);
Digitalln sw(p18);

int main()
{
sw. mode (Pul IUp) ;
while(1) {
if(sw) myled=0;
else myled=1;

3.2 AERFT=4)LHEH
rEIJOo95 LD
DigitalOut myled(LED1); > DigitalOut myled(p17);
([CUTHEITI B, PIS [CIEBEAY A A— REEHRIT D, (BERFIREIE 1kQET D)

3.2 LED(BDERLGAH) 3.3 LED OATEIEE

6 |



3.3 > DRk
50 hXA W F(E ON-OFF K (CF v IUINRET D, VI MICTNZRERT DS
ED—DEUTUIA MSEZHRITDFENDD. Tk T 0TS ATHI S DE)
FZERIDIENTED, (Wait ZIA BULED., BEZFAESHLIZD LT, BRI D)
#include “mbed. h”

BusOut leds (LED4, LED3, LED2, LED1) ;
InterruptIn sw(pl8);
void countUp (void)
{
static unsigned char i=0;
|++;
if(i==16) i=0;
leds=i;
wait(0.1); //Here!

int main()
sw. mode (Pul [Up) ;

sw. r i se (&ountUp) ;
while(1);

& 3.1 DIA MREORES

Wait ELDICRD?

AN,

0.001(1ms)

0.01(10ms)

0.1(100ms)

7



3.4 EEIJY—
FEIT—(FENEMHEEURVDT, HAHAHFRYA I (CEUIZER ThD. KE.

SENIIHCEAEEENEET D, NE PWM ZFHIHT D EMECERD. 2T

(F Swp18)ZH LT 1 BEBENEDILDCTD. FEITY—(F. EH 1kQENL T p21 (T

B9 D. T TlE 440Hz TEXD. EBEI Y —(& Duty th&EIEL L TCEIT Y -—E(EKX

ELRBRNC EZERT D,
#include “mbed. h”

PwmOut bz (p21) ;
Digitalln sw(p18);

int main()
{
sw. mode (Pul Up) ;
bz. period(1.0/440.0) ;
while(1) {
if(lsw) {
bz=0.5; //Here
wait(1);
bz=0;

EE2)EEDTZHILENZE 2 DFEVZET OnOff T3 ETEEASKIRCENTE
D, EBEIY—D—FA% p20(C. BDOI—HZp2l ((IEHRIT B,

include “mbed. h”

)

DigitalOut bz1(p20);
DigitalOut bz2(p21);
Digitalln sw(p18);

int main()
{
int i;
sw. mode (Pul IUp) ;
while(1) {
if(lsw) {
for (i=0; i<880; i++) {
bz2=bz1;
bz1=1bz1;
wait(1.0/880.0);
]
bz1=bz2=0;

}

HEBADIL— T EIRD T 2 23D 880 [B)L—F(T1r B,

8 |



4.2

PRI R LODAER
B
SPAIS AT ACHEWTEEHE EB(CT—YZELRT DNEN DD, Kiftl(E. mbed DY
A2 (CAHELTLYD Real Time Clock (RTC) Z{ERAIDZET. BHEICEDIRWLTE
%o RTC (. ¥HADHKZHREIT DL, HE(FEETREZEE CEDRETTHD. ¥IHA
DRFZIEETE(FFE°. GPS. Ethernet T NTP B —/UEZFIAL TITS.
CCTIEREZE NTP B —/) D SBEL 5 BT LT —FZNET DI RXFTLZEZ D,
T—HFUSBISYZ 1 AEURIFL., Web LFHERDEDEIERT D

K41 AT LDIER

IP7RLXR DHCP S
B2 N £ 5 ntp.nict.jp
(NTP &—/\)
BEtIY FaF)Le=za>4F045 LM35
F—IEHHEE 5%

I\—RDOIT

TRIODOKD (CHEHET D,

BET Y —(LM35)(E 4~30V TEET D. JBE(E 10mv/'CTHHAEND, mbed DS
(VOUDI(E 3.3V XD TEMWENARE (C/RDEIREHENH DD T, mbed DANER(Vin)E L
(& USB ABBRVU)ZFATDEK,

TO-92
Plastic Package

mbed

[ T - +Vs Vin
v LM35 Vout pl5
GND GND

BOTTOM VIEW
DS005516-2

4.1 [EFEX

9|



4.3 #4F
mbed IR—AR—(COTA>T B,
FoWTOISLZERT DERET D, ( “temp_web”"&E U TERBAERITD. )

W
K=)) M https://mbed.org/ © - @ B X |W [ mbed compiler x

x &~

mbed Compiler - /temp_web

Ty new B mport Workspace  [] save []saveal [ Comple v @ Commit (PRevisors «) cu @ In N Format mbed NXP LPC1768

Program Workspace ‘Program: temp_web Program Details

My P ! T Modified
s Lo I [ \ Morwer (o] |
e =mp_wweb [e] main.cop Source File 06 Jul 2010
& mbed Precompiled Buid ts Name temp e
mbe recompiled Bu moments ago Conted e
LastModified  moments ago
Last Built Never
I LRL nfa
Revision empty regesitary.
Update (@] Publish (&) Revisions
Tags
Desaription
Fiters[Search onitera .| [ Match Case [I] Whole Word | Advanced
Compiler Output for Program: temp_web [ Emorso [ wamings:o | nfos:o
| Description | ErNo | Resource | In Folder | Location
Denrs e
H100% -

4.2 A2 )\A SEE

—B3OX)XAILUT. BMEITDNERT D,

10 |



4.4 LCD OF~
w2 T WD Text LCD R—(T17<

Here some other examples:

+ USBMSDHost - USB MSD (FLASH Disk) Host
+ USBMIDI - Send and receive MIDI events over USB

LCDs and Displays

I + Text LCD - A driver for Text LCD pane\sl

e SETETw T ST TEg e

« 1 wire shift LCD

« Mekia LCD - controlling a 130x130 Nokia display

« VT100 Terminal - control cursor pasition

+ Embedded Artists OLED Display - A 96x64 pixel OLED

USEBEBluetoothHost - Using a USB dongle to connect via blustooth

Fully working USB HID stack- - Help to develop fully working USB HID with examples
http:/imbed.orglusersiwim/notebook/usb-joystick-device/# - USB Joystick Device

+ SMARTGPU - A library for the SMARTGPU embedded graphics processor 2.4" LCD with Touch controll

4.3 TextLCD S T7SUADY > /JEmH

TOUSACSATSURIEAT DDT Import this library into a program &/ w 47

Text LCD Library

5# TextLCD - TextLCD Class Reference
Public Types

enum LCDType {LCD16x2, LCD16x2B, LCD20x2 , LCD20x4 }
LCD panel format.

| » Import this library into a program |

44 TEFIARSATSUDAZMR— DY > JEIH

Path #5514 > A =L TOTSAICEET D, (CZTld temp_web)

Import Library x

Import Library
Import Library in to & Program

@ Flease specify name

Library Name  TextlCD

Path:

| temp_web

| oK

| | Cancel |

4.5 ImportLibrary 04 -1 7O/ EH

main.cpp DTOTSLZZEET D,

EAICTED B> TILDT OIS L% 2478UE. HIBRU TROTOTSAICEETD.

#include “mbed. h”
#include “TextLCD.h”

int min( {
led.cls();
lcd. locate (0, 0) ;
lcd. printf ("Program Start”) ;

TextLCD lcd (p24, p26, p27, p28, p29, p30);

11 |



4.5 Ethernet S/ JSUDEA

BEA T« 2L Ethernet 51 IS UNEIGURTEHUTDS A
TJSUEIEER > TVWED ., U U, MG D HTTPServer £
TI1—ILAMELDT, CCTRREVWI—YSATISURFBRT 3,

7 BIC mbed DA> S>> )\A SDHHRZEE”Compile C as C and C++ as
C+H+"IEHEN. User SATSUTERFIGICRODIEEFDEDNH D,
Ethernet 51 7S UEBKXRMICDEDI NS DIz, DS TS U ZE—HE(CHED
AT BDRETS—HEET D,

SEEFRMULZTOISLZFRAT 3. BMITOJS A Y—RI 7LD
R FZ.c N'S.cpp (CEEUREITTR—LR—ZERUTH D,

- > R— hDF5E
1.Import =T,

mbed Compiler - My Programs

Program Workspace

BI ] ogrens
h24_HelloWorld
p_web
ttemp_web

B4.6 A >R—bBIRT>
2.Import EH

®Local Machine %3i&R,

QBRI ZRL. BMTOJSAD"4_6_NTPzip"ZiEiR, EFREINd &
TERICURX MY TEND,

@ TergetName Z AN, BEZDOTOTSALAFENRVNVDTZZTIE
“temp_web2" & IETE .

@Import NY > =T,

Import a program, a library or files from your Local
Select one or more files to be imported @
mbed o1 | Gource File: B
@ Import As: @ Program (7 Library @
g Target .h,.+ temp_neb2 | (»E
Local Machine @ Import!
-1

Listing local machine files for Impart

Mame Type

temp_web.zip ZIP File

4.7 Import [EIE
TS 7074 OK =9
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Ethernet 51 7S UDEA X
CookBook @ NetServices Z 2R

TCP/IP Networking

+ Getting started with networking and mbed - read this first
- Ethemet physlcal connedlon and wiring

k R - Inf ion about the different TCP/IP stack versions
i NetSer\nces -tfork of the original TCPYIP stack (above), including additional enhancements and bugfixes
- Stripped down version of Segundos NetService library. No network services, only TCP and UDP

4.9 TCPIP DOWITYvIDRY ND—F2T
Import this library into a program TS J 5 JZEFHHAD

ok » NetServices

£ Wiki home () H

NEtserV1ce5 From the mbed microcentroller Cookbook. | & Edit this page | | || Page history |

This documentation s for the Segunda Equipo version of the NetServices library.

4% NetServices | » Import this library into a program |

Last commit 15 12,5 2010 by & Segundo Equipo

% NetServices_HelloWorld » Import this program

Last com

0 by .& Segundo Equipo

3 SMTPClient_HelloWorld » Import this program

Last commit 28 11,5 2010 by & Segundo Equipo

This library is based on Donalien's source V1.04 (5 August 2010).

4.10 NetSevices [EIMH

Path ZEID T O S AICEDE THRMHAD.

Import Library
Import Library in to a Program
(@) Please specify name

Library Name  NetServices

Path: temp_web |' I

4.11 Import DS 7040

IEE(CFHAHADH D & Program Workspace MU TFD XS (CRB,

Program Workspace

=] My Programs
[ h24_Helloworld
= temp_web
- o [
[£3 api
(L] core
[ dbg
L drv
if
L] Iwip
[E] services
[4] metCfa.h
(3] TextLCD
[¢] main.cop
gy mbed
T

X 4.12 OS5 LAT—DOANR—X

13 |




4.6 NTP D700 S LADIER
main.cpp (C NTP DI ZFHAMD T O0 S LZBINT D, CORFRT. BEZESU.
PC (OXfET D,
#include “mbed. h”
#include “TextLCD.h”

ttinclude “EthernetNetIf.h”
#include “NTPClient. h”

#tdefine NTPServer “ntp.nict. jp” NICT @ NTP H#-—s\

#if 1

// Use DHCP

EthernetNetIf ethif; if 1(true) TOTIBELMAETEIND DHCP
ftelse

// Use “static IP address” (Parameters:IP, Subnet mask, Gateway, DNS)
EthernetNetIf ethif (IpAddr (xx, xx, xx, xx), IpAddr (xx, xx, xx, xx), IpAddr (xx, xx, xx, xx), IpAddr (xx, xx, XX, Xx)) ;
#tendif

TextLCD lcd(p24, p26, p27, p28, p29, p30);

NTPClient ntp; NTP DY 5 REZ



int min() {
time_t ctTime;
char buffer[32];

led.cls();
lcd. locate (0, 0) ;
lcd. printf (“Program Start”) ;

if (ethif.setup()) {
error ("Ethernet setup failed.”);
return 1;

}

IpAddr ethlp=ethif. getlp();

lcd. locate (0, 0) ;

led. printf ("%3d. %3d. %3d. %3d”, ethlp[0], ethlp[1], ethIp[2], ethIp[3]):
Host server (IpAddr (), 123, NTPServer);

ntp. setTime (server) ;

//UTG-—>JST +9Hour (32400Sec) NTP DEZIIE UTC DT IR L T ISTIZT B
ctTime = time (NULL) ; W Tz ABZIEFUE T

ctTime+=32400; 9 FFFEIE T

set_time (ctTime) ; BERA

ctTime = time (NULL) ; HERZED

strftime (buffer, 32, “%x %X”, localtime &ctTime)); BERIZZE={t L T buffer ITHKA
printf ("%s ¥n”, buffer); PC [ buffer DR ZXE

printf (“finish ¥n”);



=17
E179 D&, LCD LIC DHCP hSEE LI IP 7 RL- X%, TeraTerm E(Z(d NTP H—/X
MSEE UEEBRBARREIND,

& COM6:9600baud - Tera Term VT
F7-ILE) ®WEE) =EES) 32O

X 4.13 TS5 —ADOEITHEME

X 4.14 SE4TEME

X —H#0 DHCP B — ER & BN BOEDEHBZHVNTT . TOREENT KL%
FOUTTI AL
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4.7 BEETAIL. USB I35 w2 a1 XEYICRIFI DED Z/FRK
mET>HDOHIE 10.0mV/ CTHD. 20°CORF(E 200mV. 40°CDEFIE 400mV DHEFH
5B
mbed D7 FOTANEp 15-p 20 FTRDT p 15 ZEHT D,
F—ABEFHRER 5 BRERIC T D. KREDEIDIAFHE Timer Z{ERAT D,
mbed D7 FOT AN 0~ 1 THNEND. BWFEE(L 3.3V 72DT, 3.3 ZHNFD &
TANEEICED,
SATSUDA MR-
USB J5w>a1XFD (USB Mass Storage Class) D=1 IS YU(E CookBook D

Storage 5. 17<

+ Keypad - Interrupt-based interface to dx4 keypad

Storage, Smart Cards, and Magnetic Cards

« hitp://mbed org/handbook/LocalFileSystem - Store files on the internal mbed flash

« 80 Card File Em

+ |USBMSDHost - USE MSD (FLASH Disk) Host

« Wav_sD_Card_Read-for-RS-EDP - Reading the header of a .wav file stored on an SD ca
« SD_Card_Write-for-RS-EDP - Writing a character string to a file on an SD card.

+ Smart Card.

+ Magnetic Card Reader — How to connect and use the Apollo Magnetic Card Reader from

Digital Signal Processing

+ FIR Filtering with a Quickfilter QF1D512 Coprocessor - easily add a FIR coprocessor for ¢

rate filtering
« EasyVR a small low-cost voice recognition module — with a video demo and code example
. EIR Eiltar

4.15 USBMassStorageDevice MD3EIREIH

Cookbook » USBMSDHost

USBMSDHost From the mbed mi

The mbed LPC1768 supports a USB Host controller, so can be used to access USB FLASH

Here are some libraries that help enable this:

| USB MSC Host

4.16 USBMSDHost D7R—ALR—=

17 |



Interfacing USB mass storage devices (aka USB flash drives)
Page last updated 27 18 2010, by L Igor Skochinsky % Notags | 30 replies

Inspired by this thread I've been working on making mbed read USB sticks. After making an initial port of NXP'g]
USBHostLite example, | got stuck since my mbed was an older, LPC2368 model, and did not have USE host.

However, kind people helped me to get a 1768 unit much faster than Mouser could get it in stock, and with the |
llya | 1 finally have a working example that plugs into the standard FATFileSystem.

Usage

You can try my code by importing this projecf: () MSCUsbHost

To use it in your program, you will need to copy everything from the USBHostLite folder, and also
MSCFileSystem.hicpp files.

Usage is similar to LocalFileSystem or SDFileSystem classes:

X417 SATSUANDU>D

R=ZDF7RLZAZIE-UT. S14TZYELT Import I3
@ THI/X%:] E_g_ao

T om W T @ ww wWw T B

P
e\/lﬁ http://mbed.org/users/ig O = & X JII2 = T ~ 45— | @ MsCUsbHost -,

x &~
m bed Blog | Forum | Handbook | Cookbook | Code | M
Users » igorsk » Code » MSCUsbHost

MSCUsbHost

Last commit 26 14 2010 fatfilesystem, flash, Host, USB

{ 1 Import this program J { ) Fnlluwl

Description: Implementation of USB Host for mbed 1768 which can access USB flash drives. See notebook page for
details.

() Summary | (5 Files | [T History | saa Graph | (@ Documentation | [ Wiki

Recent revisions

Revision When Who Commit message
=| 0:6294af8d0e07 2617 2010 . 1gor Skachinsky defaut | tip

X418 SATISUDR—>

@ O2)\ASDRAVWTWVWS T SOXEE T Import RY > &Y,

() vt momtong o 0 8 © | st e 2 G e W

x & v

mbed Compiler - /temp_web2

New Import Workspace Save save Al [¥¥ Compile W Commit Revisions w7 Cu
(4]

Program Workspace Program: temp_web2

= My Programs ‘ MName | Type | Modified ‘
h24_Hellowiorid [T NetServices Program Falder 18 hours, 18 minutes ag
@' temp_web .

4.19 A>R—bRE>

® A2R—bTF3D

Import
Import a program, a library or files from mbed.org |1
Enter a URL or select from the list @7“[/2%&_2'\?5
mbed.org o rce URL: | |ttp:/jmbed.org fusersiigorskfcodeMSCUsbHost/ |
@LibraryZiZIR | @
> @Importd % =
Local Machine e ERCEIN i mpo
Listing published programs on mbed.erg 1ER
Programs | Ubraries | Bookmerked

X 4.20 ->hR— NEE

18 |



@ Import UIETd 7 AILDDIEARERT 7))L (main.cpp & mbed 51T SY) ZHIbR
¥Import LIz T AILFARDI 7AILTT,
Bl ro_veb2]

[ (£3] MSCUsbHost
(&3] FatFileSystem
[[7] USBHostLite

[ mane ]

¢ | MSCFileSystem.cpp

4] MSCFileSystem.h
(o) mbed

[C7] MetServices

[[7] TextLCD
B main. cpp
s mbed

X421 JOVSLAT—OAR—X

® JOJSALNSETEDIZ/)I\AILTEDINERITD.

#tinclude “mbed. h”

#include “MSCFileSystem. h”
#tinclude “TextLCD. h”
#tinclude "EthernetNetIf.h”
#tinclude “NTPClient. h”

#tdefine NTPServer “ntp.nict. jp”

#if 1

// Use DHCP

EthernetNetIf ethif;

ttelse

// Use “static IP address” (Parameters:IP, Subnet mask, Gateway, DNS)

EthernetNetIf ethif (IpAddr (xx, xx, xx, xx), IpAddr (xx, xx, xx, xx), IpAddr (xx, xx, xx, xx), IpAddr (xx, xx, xx, Xx)) ;
ttendif

TextLCD lcd(p24, p26, p27, p28, p29, p30);
MSCF i leSystem msc (“usb”);: AMIF USB JS5w= a1 XEU%ZMsb & UTERE

DigitalOut ledl (LEDT, “led1”); LED1%F>4)LHEAT ledl &EUTESE (RPC CEAT B EE(FREIEEER)
DigitalOut led2(LED2, “led2”); LED2 ZF=#4)LHIIT led2 &UTERE

Analogln ain(p15, “ain”) ; pl5 Z 77 F O AT ain EUTEE

float temp; BEADEE (EDIL—FNS5ERENDLDCKIETES
time_t ctTime; BEOHBRRFRADER (EDI—FoNBEENDLSICAETES

NTPClient ntp;

e o o e e = e = = = = = - - ——



void mesure_temp() {

}

char buffer[9];
temp=ain*3. 3%100. 0; ATMEIC 3.3 Z#HNFTEE(C. 100 #F TRE (CEHR

ctTime = time (NULL) ; T —FUNERA% ctTime ([CAAA

strftime (buffer, 9, “%X”, localtime (&ctTime)) ; B2 %2 5529 L \FRIR C buffer (CAAA

lcd. locate (0, 1) ;
lcd. printf (“%s %4. 1fDeg”, buffer, temp) ;

char filename[23];
strftime (filename, 23, “/usb/data/%Y%m%d. dat”, localtime (&ctTime)); T7AILZZ= TS

FILE *fp= fopen (filename, “a”); J7AIEBREE— RTA-—T>T3
if (fp==NULL) {
printf (“Could not open file for write¥n”);
} else {
fprintf (fp, “%s , %4. 1f ¥r¥n” buffer, temp) ; B &EREZ D 7 1)UICEEERT D

]
fclose (fp) ;

int main() {

time_t ctTime;
char buffer[32];

led.cls()
lcd. locate (0, 0) ;
lcd. printf (“Program Start”) .

if (ethif.setup()) {
error ("Ethernet setup failed.”):
return 1;

}

IpAddr ethlp=ethif. getlp();

lcd. locate (0, 0) ;

led. printf (“%3d. %3d. %3d. %3d”, ethlp[0], ethlp[1], ethlp[2], ethIp[31);
Host server (IpAddr (), 123, NTPServer) .

ntp. setTime (server) ;

//UTC-->JST +9Hour (32400Sec)

ctTime = time (NULL) ;

ctTime+=32400;

set_time (ctTime) ;

ctTime = time (NULL) ;

strftime (buffer, 32, “%x %X”, localtime (&ctTime)) ;
printf ("%s ¥n”, buffer);

printf (“finish ¥n");

20 |



Timer tm; LED1 (J\—hE—F) ADIAY—EE

Timer tm2; LED2 (GHRIREMR) A1 ~N—EH
tm. start () ;

tm2. start () ;
while (true) {

if (tmread(>.5) { tm NRF—KLTHS 0.5 B ER>TLES
led1=!1ed1; //Show that we are alive LED1 ZREz=tZ2D

tm. start() ; tm ZHEAS5— b

}

if (tm2.read()>5) {
led2=!1ed2;
tm2. start () ;

mesure_temp () ; sHAlDIL—F > % CALL

USB 75w aXEYU(Idata” I A LI &EVER U Yc Board Orange (Ci&#t.
LAN Z##EHEUTU Y MR > Z#H T,

S

mbed (C(&. FEHEAMREIDIAHEFEESE D Ticker IS AMMEND D TLBIH. ZZTEF
FUZRU\, ¥BHA(E. USB {° Ethernet 72 EENIDIAHFEMHEE SN T D/MEEZS <(ERAT
BDT. EIDRAHDERERIFDIEHTHD. Z>DILALY ROBEIHAFZRI I
CDHZONGEN SR ERETHZ UIZA LY REEBNTESD mbed RTOS ZFIHI D
ET. AIRRICIR D TV EBDhnS.,

21 |



4.8 Web O —/\D#EE

index.htm & jqueryjs. mbedrpc.js (&. mbed A4KD USB JS5wv> 1 XEUICRTFET D,
AEDUSB JSv>aXEUIR. FieDFERan'dd.
XT7A)L%&ld 8.3 R
XBI5 4 LT MURIRZ IR,
>4 7S UMD Import]
web WSE#HERIED, YIIL—F >N T zbDS1 TS )% Import 35. Web
H— )OO E>DREZFHIHULUIED 33849 (&. NTPClient T Import UJE
Netservices 51 JSUICERNTLD,
2w D Interfacing  with other Languages O Interface Using RPC Z3&IR9 3.
BB, SEIOE—UJE mbedrpe.js (& Intefacing with JavaScript RICEBULN T D,

+ FIR Filter

Interfacing with other languages

+ aEnrth impl tation LibedForth with ready to flash .bin
-I Interfacing Usin% RPC I
+ Interracing wr atla
+ Interfacing with Python
Interfacing with LabVIEW

+ Interfacing with Java
+ Interfacing with JavaScript

Assembly Language - Using Assembly Language and how to debug using the free Keil Tools ARM emulator
Python-on-a-chip
Interfacing with .NET

422 RPCSAIZUADU>D

NR—ZAD  Adding RPC to your own code D51 IS %A > R— 3B,

TEST CONMIT U 97 ZUTU Uy Il TWICTTSET VREReT

Adding RPC to your own code

Nearly all projects involve using more than just the mbed's Digital and Analog /O and so the RPC interface above can rapidly
become insufficient and you're back to creating your own communication protocol and programming the low level communication on
both the mbed and in your software application. The RPC Interface Library provides a mechanism which can help over come these
problems by allowing you to call custom functions over RPC and read and write to variables on mbed using RPC. The cook book
page for the RPC Interface Library gives detailed information on how to use this library within your own code.

4# RPClnterface - Class list I » Import this library into a program I

RPCFunction Class to call custom functions over RPC
RPCVariable< T > Class to read and set an attached variable using the RPC
SerialRPCinterface  Provides an Interface to mbed over RPC

X 4.23 SATSUDA>R—bhADU>D

22 |



JO05 A

mbed DTOT S A

#include “mbed. h”

#include “MSCFileSystem. h”
#include “TextLCD.h”
#include "EthernetNetIf.h”
#include “"NTPClient.h”
#include “HTTPServer.h”
#include “RPCVariable. h”
#tinclude “RPCFunction. h”

#tdefine NTPServer “ntp.nict. jp”

#if 1

// Use DHCP

EthernetNetIf ethif;

ttelse

// Use “static IP address” (Parameters:IP, Subnet mask, Gateway, DNS)

EthernetNetIf ethif (IpAddr (xx, xx, xx, xx), IpAddr (xx, xx, xx, xx), IpAddr (xx, xx, xx, xx), IpAddr (xx, xx, XX, xx)) ;
ttendif

TextLCD lcd(p24, p26, p27, p28, p29, p30);

MSCF i leSystem msc (“ush”) ;

LocalFileSystem local (“local”); mbed KAAD T Ty a A EY % local EEE
DigitalOut led1(LED1, “ledl”);

DigitalOut led2(LED2, “led2”);

DigitalOut led3(LED3, “led3”);

DigitalOut led4 (LED4, “led4”);

Analogln ain(p15, “ain”);

float temp;

time_t ctTime;

void lastdate (char *input, char *output) ;
NTPClient ntp:
HTTPServer svr;

RPCVariable<float> rpcv (&temp, “Temp”) ;
RPCFunction rpcf (&lastdate, “LastDate”) ;

void lastdate (char *input, char *output) | Web M SFEIEN BRE% BEREIZERT .
if (input[0]=="0") led4=0; AAXFEFA 0 125 LED4 %HLT
if (input[0]=="1") led4=1; AAXFEFAN 17 125 LED4 % = 4T

char ldate[32];
strftime (Idate, 32, “%x %X”, localtime (&tTime)) ; % |date [TEKE LI=T—2 INERRBZ R A
strepy (output, Idate) ; Z# output [ |data #a E—
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void mesure_temp() {

}

char buffer[9];
temp=ain*3. 3¥100.0;

ctTime = time (NULL) ;

strftime (buffer, 9, “%X”, localtime (&tTime)) ;
lcd. locate (0, 1) ;

lcd. printf (“%s %4. 1fDeg”, buffer, temp) ;

char filename[23];

strftime (filename, 23, “/usb/data/%Y%m%d. dat”, localtime (&ctTime)) ;

FILE *fp= fopen(filename, “a”);
if (fp==NULL) {

printf (“Could not open file for write¥n”);
} else {

fprintf (fp, “%s , %4.1f ¥r¥n”, buffer, temp)
]
fclose (fp) ;

int main() {

time_t ctTime;
led.cls();
char buffer[32];

lcd. locate (0, 0) ;
lcd. printf (“Program Start”) .

if (ethif.setup()) {
error ("Ethernet setup failed.”);
return 1;

}

IpAddr ethlp=ethif. getlp();
lcd. locate (0, 0) ;

led. printf (“%3d. %3d. %3d. %3d”, ethlp[0], ethlp[1], ethIp[2], ethIp[3]):

Host server (IpAddr (), 123, NTPServer) .

ntp. setTime (server) ;

//UTC——>JST +9Hour (32400Sec)

ctTime = time (NULL) ;

ctTime+=32400;

set_time (ctTime) ;

ctTime = time (NULL) ;

strftime (buffer, 32, “%x %X”, localtime (&ctTime)) ;
printf ("%s ¥n”, buffer) ;

printf (“finish ¥n");

Base::add_rpc_class<DigitalOut>():

Base: :add_rpc_class<AnalogIn> () ; Analog 7R— kA¥Web M S EIFIEMETE S L5129 5
FSHandler : :mount (“/local”, “/” ); /local (mbed RAD TS v a AE)ZEweb DIL— bk “/ “IZF B

svr. addHandler<RPCHandler> ("/rpc”) ;

svr. addHand|er<FSHandler>("/”) ;

svr. addHandler<SimpleHandler> (“/hel 10”) ;

svr.bind(80) ; R— b 8 Oz

Digital R— kA Web M S EHRIETE DL SITT S

24 |



P e o o o o o o o

Timer tm;
Timer tm2;
tm. start () ;
tm2. start () ;
while (true) {
Net::poll(); Web M 5 request AETWLEWLABELEHLET S
if (tm.read()>.5) {
led1=!led1; //Show that we are alive
tm. start () ;
}
if (tm2.read()>5) {
led2=11led2;
tm2. start () ;
mesure_temp () ;

e

<html>
<head>
<title>FEp24EEhERE TR EBEE/titled
<{script type="text/javascript” src="jquery. js” ><{/script>
<{script type="text/jscript” src="mbedrpc. js"></script>
<script type="text/javascript”>

mbed = new HTTPRPC() ;

led3 = new DigitalOut (mbed, LED3);

ain = new Analogln(mbed, p15);

vtemp = new RPCVariable (mbed, “Temp”);

Id = new RPCFunction(mbed, “LastDate”);

vled4 = “07;

function loaded() { HTMLZiHAFE(CET

$(“ttemp”) . text (F— A EHoTLET");
tick();

$ (“#btn_3").click (function () { IDH'btn 3%V URKDETIDINEEEED D

vied = !led3. read() ;
if (vled == true) led3.write(1);
if (vled == false) led3.write(0);
DE
setinterval ("tick ()", 2000): 2FEI(C tick #5479 D
}
function tick() {led() :temp();}  tickldled &tempRAEiE=ITI S
function temp() {
vvtemp = new Number (vtemp.read()); IRE %S HED

vain = ain. read )*3. 3; pl5D 7 F O E% FHHED

$ (“#temp”) . text (vvtemp. toFixed(2)) ; IDAtempD&ECBADFTFRA NEESTZ D

$ ("#tdate”). text (Id. run(viedd)) mbed®DLastDate’@Z#vleddDIEZKA LEIT L. BDEZSD.
$(“ttain”). text (vain. toFixed(4)) ; Z#vainDMBEZ VLI FTTF A NEESHR D

if (viedd == “0”) vled4 = “17; vled4DfEZ'0’ &1 TERITDIEMCANE R D

else vliedd = “07;



| function led() { I
: vied = led3.read(); |led3DIEZ5EHELD :
| if (vled == true) $(“#btn_3").css("background-color”, “Orange”); :
: BEU. LEDA'=TLUTLES, IDAbtn_ 3DESEZEAL >Z8ICTD :
: else $ ("#thtn_3"). css (“background-color”, “White”); :
1 ZTNLANCEIDIRS. BEZEE’ICTD I
| |
| ] |
: </script> :
i </head> I
: <body onload="1oaded () "> :
 <table border="1"> 1
: <Er><Ed>IRE DR EL/td><td><span id="temp”>000</span></td></tr> :
| <tr<td>EFH BL/td><td><span id="date”></span></td><{/tr> I
: <Er<td> 7+ a4 A S{E/td><td><span id="ain"></span></td></tr> :
, {/table> |
: <br /> :
, <input type="button” id="btn_3” value="led3” /> |
' </body> :
| <html> |
I I
| |
| |
| |

index.htm & jquery.js. mbedrpc.js DT 7 )L mbed AED T Swv S 1 XEUICEL,
(Gquery.js (& jquery-1.8.0.min.js DI 7 A ILBEEZBEUIZED, )

PC TSI HS httpi//xxx.xxx.xxx.xxx/index.htm ZFH <, () 30 WIEEFTHIAF (B
AN B)

XXX.XXX.XXX.XxX (&, Y Board Orange @ LCD (CERRESNIZIP 7 RL-X

E
6' )| @ htip://192.168.1.31/1 £ - B X || @ T

x & v

-

IRTEEE 212
=3l 16 Aug 2012 1433:47
w04 AShE p2103

#100% ~

4.24 Web EITE@E

XATA2vILSATSURNFIATEDRLDICRDE, HHAHKEIFHREBEINDI LR
N,
X XOVUT hORBZFL HD Tz jquery DERBAZFO LR,
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http://xxx.xxx.xxx.xxx/index.htm

5 ES5ICAMERT —FINES XT LADIEE
BHREDOE Y —IBRZEZED TH—/\([CINETD3ED—DEULT GUTP TER SN
IEEE1888(FIAP)ZHI S 375ENED. GUTP DIR—LNX—2THI>O-RTES
SDK (Cl&. PHP Y2 Java., C# (.Net Framework) THIFI D5 ENMNHAETNTND, F
oo RS2SR AFMICIE T« AL E 21— D Arudino TOFIAAENBE NI,
SDK (Cl&. T—H%4EF I B FIAP Storage. 1 D ECHTILT—IEVEKRT D
DataDummyLoader. f§B(CT—4%&FKRT D FIAPSimpleSCADA 'S5,
TETOD GW (&, mbed ETODIERRNBIRETH D,

GW, Storage, APP £ %
A=A 2T7z—2
(Management Plane) WFEEVE};E
: oXiiplbi
: %I}tﬂl:l?/h%ﬁ
Registry

Storage Storage - T—REH

TCP/IP Network | IEEE18881@ (512 HTrP/XMLl\‘— 2

| I | | -

| AEATNAR
GW GW D—A8iE

T4—ILRINR

X 5.1 IEEE1888(FIAP)#I=

CCTlE. THRIORDE AT LZERKR U TIRIET D,
T—HULE FIAP Storage HERT

mbed#1 mbed#2
LM35 Vout p15
GND GND .

X 5.2 SEERMOIFE
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http://upload.wikimedia.org/wikipedia/commons/a/ae/IEEE1888Architecture.png

5.1 IEEE1888 T —~R&ETOT S/ (Write FIE)
IEEE1 8 8 8 (FIAP) T[T —4%ZZFIAD &% WRITE FEEEET Do
ZDOTOTSATE. HULY EthernetInterface 51 7S URERT DD T NTP DRED

BEMENRERD ., DHDT —IZERCIRFT DHE(E element RICHARTE(F(EXUN,

#include “mbed. h”

#include “TextLCD.h”

#include “EthernetInterface. h”
#include “NTPClient. h”
#include “fiap.h”

#define NTPServer “ntp.nict. jp”

EthernetInterface eth;
NTPClient ntp;
time_t ctTime;

TextLCD lcd(p24, p26, p27, p28, p29, p30).

Analogln ain(p15);

DigitalOut led(LED1);

char timezone[] = “+09:00"; // JST

char atemp[6]; T—RADEBEHEERT 518

FIAP fiap("http://192.168.1.3/axis2/services/FIAPStorage”) ; FIAPStorage M7 KL R

struct fiap_element element[]= { T—A2Z(TELOE=HDEER
{"http://csse-tech. jp/temp_tauchi”, atemp, NULL, NULL, NULL, NULL, NULL, NULL, timezone},

}s PointID. value(¥—%). year. month, day. hour. minute. second., 24 LY —>

void tick(void )
{

float temp;

char buffer[9];

led=!led; CDIL—F VK5 LED 2RS35
temp=ainx*3. 3x100.0; THAJERLYEBEEZRDS

ctTime = time (NULL) ; BHERZIZRD D

strftime (buffer, 9, “%X”, localtime (&ctTime)) ; FTAICERZXFIET S
lcd. locate (0, 1) ;
lcd. printf (“%s %4. 1fDeg”, buffer, temp) ; LCD [T
// Save to FIAPStorage
sprintf (atemp, “%4. 1", temp) ;
struct tm t = xlocaltime (&ctTime) ;

element[0]. value=atemp; BEED Value IClEBL AN S
element[0]. year=t. tm_year+1900; year [CFEZ AN B, RTC (& 1900 M5 DEZRT
element[0]. month=t. tm_mon+1; month ITHZ AN 3%, RTCIE 1 AN 0 %KY

element[0]. day=t. tm_mday:

element[0]. hour=t. tm_hour;

element[0]. minute=t. tm_min;

element[0]. second=t. tm_sec;

fiap. post (element, 1) ; T—2% 1 HBRET S
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int main()

{

//Ethernet Initialize

eth. init(); //Use DHCP
eth. connect () ;
led.cls();
lcd. locate (0, 0) ;
lcd. printf (“%s”, eth. getIPAddress());
printf (“Trying to update time...¥r¥n");
if (ntp.setTime (NTPServer) == 0) {
printf(“Set time successful ly¥r¥n”);
time_t ctTime;
ctTime = time (NULL) ;
ctTime+=32400;
set_time (ctTime) ;
ctTime = time (NULL) ;

printf (“Time is set to (JST): %s¥r¥n”

printf (“finish ¥n”);
} else {
lcd. locate (0, 1) ;
Icd. printf ("Error”);
return -1;
}
//fiap. debug_mode=true;
//eth. disconnect () ;
while(true) {
tick();
wait(2); 2#EFD

ctime (&ctTime)) ;
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5.2 FIAP Storage M5 —%4%:x (FETCH FIIg)
IEEE1888 TlIFT —4a%INET BT &% Fetch FIBETEZL TLD, Fetch FIETIE, 7R
1>~ ID OIHEER(TEEFR U T fetch_last_data BEEERITITDIE. T—INADTRED

t<50

#include “mbed. h”

#include “TextLCD.h”

#include “EthernetiInterface. h”
#include “fiap.h”

EthernetInterface eth;

TextLCD lcd(p24, p26, p27, p28, p29, p30);
DigitalOut led(LED1);
char timezone[] = “+09:00”; // JST
FIAP fiap ("http://192.168. 1. 3/axis2/services/FIAPStorage”) ;
char atemp[10];
struct fiap_element element[]= {
{"http://csse-tech. jp/temp_tauchi”, atemp, NULL, NULL, NULL, NULL, NULL, NULL, t imezone}
}s

void tick(void )
{
float temp;
led=!led;
fiap. fetch_last_data(element, 1) ;
temp=atof (element[0]. value) ;
lcd. locate (0, 1) ;
led. printf (“%2d:%2d:%2d %4. 1fDeg”, element[0]. hour, element [0]. minute, element [0]. second, temp) ;
}

int main()
{
eth. init(); //Use DHCP
eth. connect () ;
led.cls();
lcd. locate (0, 0) ;
lcd. printf (“%s”, eth. getIPAddress())
//fiap. debug_mode=true;
while(true) {
tick(;
wait(2);

5.2.1 %=
® 2NFDFT—FZEREL. "Rz 217(CTD
o FROMEICKDTLED 253, 26°CET 018, 26~28°CET 118, 28~30C=E
T 218, 30~32CZET 3, 32CZBRZ5 4 AXRRIDELORTOTS LZIERK
& HREBNPBEDREBHNZRRIT D
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6 =bIC
oK DHESTRDO T, mbed (CED>EMNTHFELL D,
B TINEZRABELULTVWET, TFANTIE. RIEBROFEWNAYLTOTS LDHBZRUE
9,

6.1 m3pi
m3pi (& Pololu @ 3pi & mbed AICHAERUTZEDTHBD. cookbook (C Library HE;D TL)
DD T mbed TRAHECER T I3FENHED, 3pi (FEMENRLSIRD LS (CEIBCTHIRMNLT
HdN. TDEDFEZT D,

6.1 m3pi Robot(EE : Pololu ftik—AR—K D 5| )

LED (34MAlAY LED1 TARAIA' LEDS,

User LEDs (x8)
Battery Charge o 000000000080
Port o e A LA L LEL ARy, MPed Socket
AAARAAAANACTAATO 01O @
{o o (e (e (e (e lelelelelels o]

) B00000000800000000
Sockets [ 666666060668 /0II0Q Q KO
) ; 0000000000 X080

Access to

General-Purpose 3pi Base Pins

Level Shifters

ISP Connector
Power Button

User Pushbutton

(mbed pin P21) General-Purpose Pushbutton

USB A Connector (for user to connect)

6.2 m3pi DIRY > EDAER
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mbed ADTOT S ADEZTIAHE m3pi (CEUVAATEFTFEDIRETITR D EZFIAHFNR
TUIDSBE USB—JILZE LT m3pi D Power Button &9,

¥mbed (C USB Z#&#t UTZEFE T m3pi DEIREZE ANSD E mbed MIDBESNDIDTER
3_50

6.1.1 m3pi @ Hello World
Pololi 3pi Z mbed CTHIATEBKDICUE m3pi (& cookbook THRXHETNTLD,
(Tutorials and Examples @ Robotics) E£/z. TDH T, ST SUBLE TN, mbed

NORECERTED,

Tutorials and Examples

e ADC Performance & - How to get the best ADC performance from your mbed
Internet of Things

e RFID Tweeter - Simple "Internet of Things” example using RFID and Twitter
e Internet of Things - mbed demo of 'the internet of things’, using wifi to send sensor data
e Websocket and Mbed - Make your own Internet of Things project!

Software Development

Writing a Library - How to write your own library

Documenting a Library - How to get APl documentation automatically generated for your own library
Calling Library APl Functions - How to use the official mbed libraries

Using mbed with GCC and Eclipse - Getting started using the mbed chip offline with Linux, Eclipse, and
GCC

Using mbed with GCC and a text editor & - using the mbed chip offine (Windows, maodifiable for Linux)
Using mbed libraries with GCC & - Offiine compilation with mbed libraries

Bit-Banding - (Non-Interruptible) Atomic bit maodification

Object Oriented Programming Review & - A fairly simple review of OOP focusing on class inheritance and
polymarphism. This is a simple game that you can use to build a much more complicated project.

Hardware Tutorials

Pushbuttons and switches & — demo code and videos using internal pull-ups, switch debouncing, interrupts,
and callbacks

Drivers. Relays, and Solid State Relays & — How to control high current or high voltage DC and AC devices
using digital outputs on mbed

Serial Interrupts - How to get started using serial interrupts with buffering and demo code

Power Management - How to get started using power management features to reduce power and demo code
atchDog Timer - How to use the watchdog timer, brown-out detection, and a short code example

12C Debug Tool &7 - Hit GUI buttons in RealTerm to experiment with a new 12C device without writing code.

Robotics

& Eololy m3p @ — The Pololy 3pi robot

e mbed Rover - Combining motors, QEI, PID control and an IMU

« iRobot Create Robot or a Roomba - How to get started using mbed for control

e Sparkfun's Magician Robot base kit &7 - How to get started using mbed for control

6.3 mbed @ Cookbook M m3pi DR—=

Hello World!

This simple program willdrive the m3pi forward, spin it lef, reverse it and spin it right

) m3pi_HelloWorld » Import this program

Hello world program that just gets the m3pi moving
Program published 13 5.5 2011 by Bl Ghr

“ou Tube Clip#

Hardware

There is very little connectivity required between the mbed and the 3pi to make it all work

6.4 mbed Hello World D >7h— kDU >
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6.1.2 LED OFR
Cookbook (CEEE L THhDEERICEK D E m3pi (F/\—TXE— RT 720deg/sec TrdD. it
DT, JILARE—RT 1EEEIBICE0.25THD,

#include “mbed. h”
#include “m3pi.h”

m3pi m3pi;

DigitalOut ledl(p19);
DigitalOut led2(p18);
DigitalOut led3(p17);
DigitalOut led4(p16);
DigitalOut led5(p15);
DigitalOut led6(p14);
DigitalOut led7(p13);

int s1[]={0,1,0,0,0,1,0,1,1,1,1,1,0,1,0,0,0,0,0,1,0,0,0,0,0,0,1,1,1,0,0};
int s2[1={0,1,0,0,0,1,0,1,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0, 1,0} ;
int s3[1={0,1,0,0,0,1,0,1,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0, 1,0} ;
int s4[1={0,1,1,1,1,1,0,1,1,1,1,1,0,1,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0, 1,0} ;
int s5[]={0,1,0,0,0,1,0,1,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,1,0};
int s6[]={0,1,0,0,0,1,0,1,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,0,0,1,0,0,0,1,0};
int s7[1={0,1,0,0,0,1,0,1,1,1,1,1,0,1,1,1,1,1,0,1,1,1,1,1,0,0,1,1,1,0, 0} ;
int min() {

int i, Jj;

m3pi. locate (0, 1) ;
m3pi.printf (“"M3PI LED");

wait (2.0);
m3pi. left (1) ; // Turn left at full speed
wait (0.1); // BEENRET HETHFD

for (j=0; j<50; j++) {
for (i=0; i<31; i+ {
led1=s1[i];
led2=s2[i];
led3=s3[i];
led4=s4[i];
led5=s5[i];
led6=s6[i];
led7=s7[i];
wait (0.005);
}
wait (0. 25-0. 005%31) ; EEEHBOFL
}
wait (0.5);
m3pi.stop () ;

6.5 m3pi M LED ZX5EZHl
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6.1.3 51> hL—XORY b
S>> hL—RORY MEIREDREZ—ILT—D)DLZREDLSICEMEITDEDT
»d. TITTIX3BARIENRTT,

*PIC IR ETR< 50— LALOHE (BFUG EFEDE—5ZHiE)

#include “mbed. h”
#include “m3pi.h”

m3pi m3pi;
int main() {
unsigned char x[10];
int i,
while(1) {
m3pi. putc (0x86) ;
for (i=0;i<10; i++) {
x[i]=m3pi. getc () :
}
m3pi. locate (0, 0) ;
m3pi.printf (" %2x  %2x”, (x[3]1*0x100+x[2]) /8, (x[7]1*0x100+x[61)/8) ;
m3pi. locate (0, 1) ;
m3pi.printf “%2x %2x %2x”, (x[11*0x100+x[0]) /8, (x[5]*0x100+x [4]) /8, (x[9]*0x100+x[81)/8) ;
i (x[11%0x100+x [01>x [9]*0x100+x [81) {
m3pi. left_motor (0.5) ;
m3pi. right_motor (0) ;
lelse{
m3pi. left_motor (0) ;
m3pi. right_motor (0.5) ;
]

YARENIRS A > hL—X
Oy oTwvonTOTS A
m3pi DEERTHY—-—HHZFET D,

%wPID ZFABALESA> ML —X
v oTwonTOIS A
XIS A =S (BRI p)%Z 0.6 (CEXTERITLTLIZEELN,

6.1.4 LineMaze
S R (IEFRIZED TR ZED DB RIEDIER C. T—ILICANDSEDTT,
ZILTUX A, 8pi DUY—X(CHD. ZOTIVTYXATIFIL—T(CI2D L DIRAKEE (S
BR— kUL

http://www.pololu.com/file/0J195/line-maze-algorithm.pdf
FHOoIENRITNL. T HBERARENCRDOT, EX(E. PID DS51> ML—X

([CIEDFXT,

34 |


http://www.pololu.com/file/0J195/line-maze-algorithm.pdf

#include “mbed. h”

#include “m3pi.h”

m3pi m3pi;

// Minimum and maximum motor speeds

#define MAX 0.3

#define MAX2 0.6 2 EHE® PID [X&&E(I<

#define MIN O

// PID terms

#define P_TERM 0.6

#tdefine 1_TERM O

#define D_TERM 20

Digitalln sw(p21);

char path[100] = “”;

unsigned char path_length = 0;

void fol low_segment (void) ;

void fol low_segment2 (void);

void m3pi_play( char x[1) { m3pi TEZH I =OHIIE> =%
m3pi. putc (0xb3) ;
int i;
m3pi.putc (strien(x));
for (i=0; i<strlen(x); i++) {

m3pi.putc (x[il);

}

}

void read_line(unsigned int sensors[5]) { m3pi Mt oY —1EREFHRD=DICIE > zBI%k
unsigned char x[10];
int i;
m3pi. putc (0x87) ;
for (i=0; i<10; i++) {

x[i]=m3pi. getc () :

}
sensors[0]=(x[1]*0x100+x[0]) *2;
sensors[1]=(x[3]*0x100+x[2]) *2;
sensors[2]=(x[5]*0x100+x [4]) *2;
sensors[3]=(x [7]1*0x100+x[6]) *2;
sensors[4]=(x[9]*0x100+x[8]) *2;

}
char select_turn(unsigned char found_left, unsigned char found_straight, unsigned char found_right) {
// Make a decision about how to turn. The following code EF R DfEIREE

// implements a left-hand-on-the-wall strategy, where we always
// turn as far to the left as possible
if (found_left)

return 'L’ ;
else if (found_straight)

return 'S’ ;
else if (found_right)

return 'R’ ;
else

return 'B’;

}
void simplify_path() {
// only simplify the path if the second-to-last turn was a 'B’
if (path_length < 3 || path[path_length-2] '= 'B’)
return;
int total_angle = 0;
int i;
for (i=1; i<=3; i++) {
switch (path[path_length-i1) {
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]
}

case 'R’ :

total_angle += 90;

break;

case 'L’ :
total_angle +=
break;

case 'B':

total_angle +=

break;

// Get the angle as a number between 0 and 360 degrees
total_angle = total_angle % 360;

// Replace all of those turns with a single one
switch (total_angle) {

case 0:

case 90:

case 180:

case 270:

}

path[path_length - 3]
break;

path[path_length - 3]
break;

path[path_length - 3]
break;

path[path_length - 3]
break;

// The path is now two steps shorter

path_length —= 2;

}

void turn(char dir) {

float a=0.0347;

switch (dir) {

case

// Turn left

case
// Turn right

case
// Turn around

case

// Don’ t do anything!

}

}

void turn2(char dir) {
float a=0. 0347,
switch (dir) {

case 'L’

1 | B O EERDEE

RO EE R L =R

m3pi_play (“T240ec”) ;
m3pi. left(0.2);
wait (0. 3125+a) ;

break;

m3pi_play (“T240ce”) ;
m3pi.right(0.2);
wait (0. 3125+a) ;

break;

m3pi_play (“T240cc”) ;
m3pi. left(0.2);
wait (0. 625+a) ;

break;

break;

1EIB MA—1r03.
IFE->TEEE

P

2EBIBMA—2r14.
WFsF(ZEEE

2EEDEETAY 5L BEICHA DI
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//m3pi. left_motor (0) ;

// Turn left

m3pi_play (“T240ec”) ;
m3pi. right_motor (0.0) ;
m3pi. left_motor (0. 6) ;
wait(0.223);
break;

case 'R’ :

// Turn right

m3pi_play (“T240ce”) ;
m3pi. right_motor (0. 6) ;
m3pi. left_motor (0) ;
wait (0.223);
break;

case 'B':

// Turn around

m3pi_play (“T240cc”) ;
m3pi. left(0.2);
wait (0. 625+a) ;
break;

case 'S’ :

// Don’ t do anything!

m3pi. forward(0.3) ;
wait (0. 2+a) ;
break;

{

unsigned int sensors[5];

sw. mode (Pul |Up) ;

m3pi. locate (0, 1) ;

m3pi.printf (“LineMaze”) ;

m3pi. leds(0) ;

wait(2.0);

unsigned char |1=0; LED ®FRFD&IZHEH L TLVHZEZ

m3pi. sensor_auto_calibrate() ;

while (1) {

fol low_segment () ;

m3pi. left_motor (0. 2) ;

m3pi. right_motor (0.2) ;

wait (0.02) ;

m3pi.right_motor (0) ;

unsigned char found_left=0;

unsigned char found_straight=0;

unsigned char found_right=0;

[1=0;

read_l ine (sensors) ;

if (sensors[0] > 1000) {
found_left = 1;
[1=11]0x04;

]

if (sensors[4] > 1000) {
found_right = 1;
[1=11]0x01;

}

wait (0. 186) ;

read_l ine (sensors) ;

if (sensors[1] > 1000 || sensors[2] > 1000 || sensors[3] > 1000) {
found_straight = 1;
[1=11]0x02;

]

if (sensors[1l] > 1000 && sensors[2]

11=1110x08;

> 1000 && sensors|[3]

> 1000) {
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break; 1 EBEDETET
// return;
]
unsigned char dir = select_turn(found_left, found_straight, found_right);
turn(dir) ;
path[path_length]
path_length ++;
// You should check to make sure that the path_length does not
// exceed the bounds of the array. We' |l ignore that in this
// example
// Simplify the learned path
simplify_path();

dir;

m3pi. leds(I1);

}

m3pi.stop();

while (1) { REUDNHEINDETHED
if (sw==0)break;

}

wait(1);

//2nd loop
int i;

for (i=0; i<path_length; i++) {
// SECOND MAIN LOOP BODY
fol low_segment2 () ;
// Drive straight while slowing down, as before
// m3pi. left_motor (0.2);
// m3pi.right_motor (0.2);
// wait(0.02);
// read_line(sensors) ;
// wait(0.186) ;
// Make a turn according to the instruction stored in
// pathl[il
turn2 (path[il) ;
}
// Follow the last segment up to the finish
fol low_segment2() ;
m3pi.stop();
}
void fol low_segment () { 1TEB®OPIDDTOSS A
unsigned int sensors[5];
float right;
float left;
float current_pos_of_line = 0.0;
float previous_pos_of_line = 0.0;
float derivative, proportional, integral = 0;
float power;
float speed = MAX;
int k=0;
while (1) {
// Get the position of the |ine
current_pos_of_line = m3pi. line_position();
proportional = current_pos_of_line;
// Gompute the derivative
derivative = current_pos_of_line — previous_pos_of_line;
// Compute the integral
integral += proportional;
// Remember the last position
previous_pos_of_line = current_pos_of_line;
// Compute the power
power = (proportional * (P_TERM) ) + (integral+(I_TERM)) + (derivativex(D_TERM)) ;
// GCompute new speeds
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// limit checks

// set speed

//Read Sensor

// There is no line v

// intersection. Must

// Found an intersect

}
}

void fol low_segment2 (

right = speed+power;
left = speed-power;

if (right < MIN)

right = MIN;
else if (right > MAX)

right = MAX;
if (left < MIN)

left = MIN;
else if (left > MAX)

left = MAX;

m3pi. left_motor (left) ;
m3pi. right_motor (right);

if (k>200) {
read_l ine (sensors) ;
if (sensors[1] < 650 && sensors[2] < 650 && sensors[3] < 650) {
isible ahead, and we didn't see any
32D —DRIENEL LGS EEHm?IL—TEHS
be a dead end
m3pi. leds (0x07) ;

return;
} else if (sensors[0] > 1000 || sensors[4] > 1000) {
jon. MiFDE o —NRIET S ENER? IL—TEH S,
m3pi. leds (0x0f) ;
return;
}
}
k++;
) 2BE®PID 7RS35 A

unsigned int sensors[5];
float right:

float left

float current_pos_of_line = 0.0;

float prev

ious_pos_of_line = 0.0;

float derivative, proportional, integral = 0;
float power;
float speed = MAX2;

int k=0;

while (1)
// Get the position o
// Compute the deriva
// Compute the integr
// Remember the last

// Compute the power

// Compute new speeds

// limit checks

{

f the line

current_pos_of_line = m3pi. line_position();
proportional = current_pos_of_line;

tive

derivative = current_pos_of_line — previous_pos_of_line;
al

integral += proportional;

position

previous_pos_of_line = current_pos_of_line;

power = (proportional * (P_TERM) ) + (integral«(I_TERM)) + (derivativex(D_TERM)) ;

right = speed+power;
left = speed-power;

if (right < MIN)
right = MIN;
else if (right > MAX2)
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right = MAX2;

if (left < MIN)
left = MIN;
else if (left > NMAX2)
left = MAX2;

// set speed
m3pi. left_motor (left);
m3pi. right_motor (right);

//Read Sensor
if (k>100) { BN 10 )L—TERIEZEZZEE LD (DIREAEBE 5 FE TORALE)

read_l ine (sensors) ;
if (sensors[1] < 650 && sensors[2] < 650 && sensors[3] < 650) {
// There is no line visible ahead, and we didn't see any

// intersection. Must be a dead end
m3pi. leds (0x07) ;

return;
} else if (sensors[0] > 1000 || sensors[4] > 1000) {

// Found an intersection
m3pi. leds (0x0f) ;

return;

k++;

E1T7E

@® m3pi & I—RADAS— MILICESE m3pi LOEFRZA>(CT D,
EFACHVNT—ILETITEIEFD,

@ m3pi ZRY— MIRFETEH S m3pi LD p21 RY> =T,
REI—ANWDOEE(CEEN T D,
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6.2 USB
mbed (C(&. 2 #FAD USB HM@to> TLD, —DIE. /R— RICHWTWVD = USB imF
T. 5—2(E D+(Pin31). D-(Pin32)T3H»D.
ST USBiwFIE. JOJSLDIT7AILEBNZD. SUPILBECESTZDTES,
D+ (Pin31) ,D-(Pin32)(d. LPC1768 O#EE LTI OIS ATHEAT D, F—R—K -
YOARILZa1L—>3>.USB ISV a XEUZEERHEL TESAH. USB Audio. USB
Midi 72 ETHERATE S, vBoard Orange M USB iHFICIEHSNTLS,

mbed
USBiHF
VIN Vee
D- D-
D+ D+
GND GND

6.7 USB E#HX

6.2.1USBYDIOXIL=alL—b
J\> RTw2ODHD Networking & Comms (C USB ¥ I XDIEEHH B,

Networking & Comms

Serial - Serial/JART bus
SerialHalfDuplex & - Half-duplex Serial bus

3Pl - SPI bus master
SPISlave 7 - SPI bus slave
SPIHalfDuplex & - Half-duplex SPI bus master

|2C - FC bus master
|2CSlave 7 - FC bus slave

CAMN - Controller-area network bus

+ USBDevice - Using mbed as a USB Device

g UsBMouse - Emulate a USBE Mouse with absolute or relative positioning

- Emulate a USB Keyboard, sending normal and media control keys

/ooard - Emulate a USB Keyboard and a USB mouse with absolute or relative positionning

USEHID - Communicate over a raw USBHID interface, great for driverless communication with a custom PC program

USBMIDI - Send and recieve MIDI messages to control and be controlled by PC music sequencers etc

USBSerial - Create avirtual serial port overthe USB port. Great to easily communicate with a computer.

USBAu Create a USBAudio device able to receive audio stream from a computer over USE.

USBMSED - Generic class which implements the Mass Storage Device protocol in order to access all kinds of block storage chips

]l

0000000

» Ethernet- Ethernet network

Time & Interrupts

6.8 J\>RJw2o®dD USBMouse
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From the mbed microcontraller Handbook.

USBMouse

The USBMouse interface is used to emulate a mouse over the USB port. You can choose
relative or absolute co-ordinates, and send clicks, button state and scroll wheel
movements.

The USB connector should be attached to p31 (D+), p32 (D-) and GND. You can alse
connect the USB power to VIN to power the mbed when connected.

Hello World

& USBMouse Hello World!

#include "mbed.h"
#include "USBMouse.h"

USBMouse mouse;

int main() {
intlé t x = 0;
intlé t y = 0;
int32_t radius = 10;
int32_t angle = 0;

while (1) {
x = cos((double)angle*3.14/180.0) *radius;
¥ = sin((double)angle*3.14/180.0)*radius;
mouse.move (x, ¥);
angle += 3;
wait (0.001);

USBMouse_HelloWerld » Import this program

USBMouse Hello World

6.9 USBMouse DR—=

Import Program x

Imporkt Program i
Import Program in to yvour Workspace

Program Mame LSBMouse_Helloworld

| O | | Cancel |

6.10 - >R— hEDSYr70O0

(2) 32)NAILUT mbed (CEITIT71ILEAND.

(3) mbed DX-rZ/0 USB (F4+9

(4) HZz&&(IERET D,
Xmbed D0 USB (& mbedl0 EWVWSEDICENDTNBDT, ZTTD
N> USB TlEbDERA. TR !

mbed
USBaI#%o%
VIN Vuss
GND GND
D+ D+
D- D-

6.11 USB D#E#HX
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6.12 EHREE

(5) [EETHNE. PCICUSBZH#EHRIDET /A RZ2RHLIZDEHA—VILLE <,

6.2.2USBF+—R—RI=al—b
NOXEBULDICREEISHE D,

6.2.3USBA—F 7
BRIED Arudino THF—R— ROVYIINMEEICTZa2L— M TEBRS(CADfZ. mbed
(F. EBICERIRDT USBA—FT 1A
J\> RJw A ®D USBAUDIO_speaker & DAC 58 HNTEET.,

‘Attach a nonstatic void/void member function to update the volume

More example

The fallawing program is sending to a speaker all audic packets received. This means that you can play a music on your computer and
listen it on your Mbed

@ USBAUDIO_speaker » Import this program

USBAudia speaker example

Program published 4 % ago by ] Samue! Mokrani

In details

Audio packet length

In this sectinn | will exnlain what kind of nackets are receivad according to the fraouency and the number of channals

6.13 USBAUDIO_speaker D/R—=

mbed
USBIR T P18
Vee VIN
D- D-
D+ D+
GND GND

X 6.14 1EHH

N
W

=

http://www.nxp-lpc.com/lpc_micon/mbed/
http://mbed.org/users/nxpfan/notebook
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