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1 mbed ZFIAYT 51-ODEFERAFOEHEINH

1.1 mbed HE

mbed NXP LPC1768 iZ. ARM Cortex M3 # . LMNIT VA v ESNT-ZHAAL DB v FTH D,
7u 2l T ABRBEOHEARE (2 AT 7 A NVERL) 8137 T R(Web) TV, F v 7~
077 AEXAHRIL USB Flash A€V OFERE ]I D, WE->T, WEB BMEXHEFEE USB 77 »
Ta AT YRR ZDHEENHNIL, OSCLATERbT L TEH T 5,

N—= R T E LT TFTOERBITHND,
CPU : 32-bit ARM Cortex-M3 (96MHz)
Program fE# : 512KB FLASH
Memory 781 : 32KB RAM

AR T Ethernet, USB Host and Device, CAN, Serial, SPI, 12C, ADC, DAC, PWM,
other I/0 interfaces.
Héne RTC

PC B\ AT 55412 USB m*mw S, R— R EO=WiF L ¥ 2 L—FT33VILE
Bl TSNS, BIMTEMAT2541% 4.5V-9V O 7 X 72 - 13Eih%E + (75 2)% VIN 12— (=
A FA)% GND (28 L TEHT 5.,

mbed % 3.3V TEIWET DT, T VXN 1o High 13 3.3V iZ72 5, A— FElZH K 40mA DOEHR
HAD kD (R— b OAFH 135K T 400mA £ T), R— F$_TT 500mA DF ﬁ%ﬁzm\ﬁ%
fEHRT %, W@, R— FTHEHEN5EIE 200mA 720 T, Eilkiss CfH T 587713 300mA 12
%, (Ethernet Zfff L7an & DR — R CTHMATHE /L 100mA), USB bx%@?‘é?ﬁ@t%ﬁ@%/ﬁ\ai
460mA Dt 2 — AN A TWVELEN MO IFEVWOTHEE L UEHT 25, =L ¥ L—F 3k
K 0.8A DHAETH D,

SO T, mbed OEY TNZIE, @ EIEROG EEHB)DTZDOK Y L POEEBLETT,

i#3; (RealTimeClock) ODERZ|Z{R{ET 5120% 1.8V-3.3V OEM%Z VB I+ GNDIC—%28k L *
7,

[X| mbed 2= /Eﬂ%
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1.2 FBEALERKERUN—FYI7)

mbed |, HFE L LV 40mA OHIIRCANEZBZRWVERICER 5, Tzl E 2 THEIEI & #AR
T 5, ¥4 A UNLTRIVATER (V07 BiR) L HIER —AER) OMBERR->THDEIML
HY, X< DA 2 OFREICIIY 7 ERT 5L ONRE, BEETIZ, mbed A— K EOF v
7" LPC1768 (3> 7 50mA, Y —A 45mA Tl 725> THE Y, mbed ® 40mA Ofi|fRIZA— FEkit7a &
DHFETHREIINLTWD EEbis,

121 HHXFAA—F (LED)

RIHA A — RiE, FEERORENEF T, ZHETOERLR EITHAEEE DD 720 &0 ) B s
D, LLNG, v a2 OREICEBWTIIBEBNZEBEEINTWVWAHE O THY, HEE
NEERTHHER, HRxe TRBIWS,

fEREHCIIBIE N D DO THEET 5, BOEWELNEM (7 —F  Anode) THW 2N &M (b Y —
K Cathode) TH 5, — X2 fiwiiil LED O KEFIT 20mA ., SHEE 72213 30mA DL EOWmE & 5,

EBAFREEEZREET D &I, SO OERBEEBLRVRICKH T2, KEFOBBRIIZERE V — JiE
JhEE V- ERHIREI R TEETX 2,85 OB EfER ﬁH@LED LTI EDHE1E.3mA
LEHIE 4S5 THY . PWM 72 T, B2 SHIENMLERIEEIL., EREREE £ CHRTINLDERICKRE
LTHEL, LED 7 A¥ =0 Hiux, EOREDNNH 50 D@%UT&)ZM EHoRb v ICEERS A
F—R(CRD)ZFHL7=0, LED R4 R&EHHTIHELH 5D,

., M5, mbed IZHEBEHFSCHBED LED 2482 L TR S5 EIXVER VUL EE 257 DK
T H D (VE DR S D Z IR L ATRE)

1.2 LED O

# LED OJaJ51m&EED S EECEHKH & 1 HP O 5)

@ | EHMEE VE | S
H 3V~4.2V
#H | 8.2V~3.4V
R 1.8V~2.6V 3.3V 72 5 50-1k Q
H 1.8V~2.4V 3.3V 72 5 50-1k Q
k| 1.8V~2.6V 3.3V 72 5 50-1kQ
i
., VY
VTzﬁ ‘\:\
R
M FEIS A A — RO
V:EJRE Vf: # A F— FONESHHEE. CEHIRECPT, R i
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122 ARTFYEVITE—H

ATy B 7B — 2 IR EMIZEIT SRR E—2 TT, AR L CBEERA TR ET 5
AT =R EMMERTE £, 2770, BREO RLINEDARWEBRFALTLENET, ma—Fff
EY—RE—F R EEFHTLE, EMICEESE S Z ERHIKRD,

ARETIH, AT v TE—FE LT P-4241 (FKHBE @M  1E/Pulse). RTZA/NIC &L T
1% 1-2030 (FkH E1-iE@pE) & FEHT 5,

K 2RT7Tovrrv—% (KHET@EME P-4241)

AT o= BTGB SV ADEZ NG5, Bz, Fitd? Stepl > 2> 3
DA4D1D2eceeeens CHEVIETZETHREIT I ENHEKS,

# ATy TE—XOBEME

AR 1 1 0 0 1 1 0 0
NotA#¥% 0 o0 1 1 0 o0 1 1
B %1 0 1 1 0 0 1 1 0
NotB¥#¥+ 1 O O 1 1 0 0 1

(A Common X' B Common (X&EJRIZ Pullup 75)

I b OBEERZ FET Z HWTES Z LR TE 50, FIAN—IC 29 &L FRIZHKD,

¢ us1
TATTTAFG

JP1

2 —
JF

-':}_.____

2 I r

JP3

B |
KFZ A N 1IC |l

JP1 I3 #EF B (mbed ® VOUT (8.3V #7) & GND)

JP2 [T EERE Bt (mbed @ p19 & p20)

JP3IIAT v ¥ = HOBREGENL IV T X7 H)
SV1ZAT v B 7 e—% 28T 5,

31
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ATy TE—F RIA KB

BIEEZEHLTDHZETHLSBEIYFETN, FOHBHANMLEIZRZD EFTOT, "RV 25,
FIEREDOBRE T RBREL DR T A NR—OMREEE-720 42,
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123 S>av (RC) H—HKRE—4%

YAy T, YO A RAOHNZENDRIH STV, i TidvR Yy bo
iz LI <FHENG, Y—FRE—X L3 THD, ZhERMT5 &M uﬁfﬁ%ﬂ%ﬁﬁﬂ‘é‘é -l
LHRD,

RC #—RE—2i3, ERCE—ZEE LM, F58%. GND © 3 KO#z i+ 2 LERH D,
G 53T & A LT eV (R TH 1mA F2E) O T, EHE mbed I[CHHETE 5, 72721, BRI
XBRE) R L 27 1Z)S U CERD TN D O T BRERE HE L7250 R, A MR 50mA FREE T 2%,
AMEE(R R v b 7g IS ORHIEL 100mA OERA LI T,

(2% : http!/lwww2.plala.or.jp/k_y_yoshino/6legs/servo.html)
¥, AEOHIBNI LD SV ZMETIT 5, — RIS TTIZE O Y T=10-20msec T/ UL AIE t %
Za2— NI LVORBICHRET D LML, FNEAET 5L TE9 0 EDHATE, Zhl Lb#<
3. NERD X 70 ENiglEd 5 nleetEn & %,
i, FRIZR T A 7T U N nEE . — RIS PWM OfRE 2 A L CHIEET %,

14 RCH—ARE—X

RC H—RE—& O

x —ARE—FOHEES

A =t | TREE | wee | omm | GND s
[ 1 secl [ u sec]

MEEFTE )
(Futaba)

=EMETHE (KR
1500 +600 (1 t D@3 t ) (2 v /)

(SANWA)

AFEWHIE ()
1520 +500 = 2 o

(JR)
vy | @ry) | Bt Y

ITERRLE (BR)
(KO PROPO)
MR L > TRARDBENH H DT, MR IR T 5 F,
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124 TYYaRAYF

TV a ALy T LTz & FIERICAR D a A NO) L LT & ZICIEERIC/R D b #ANO O
2EER DD, T T, —HRNIEDND a R TERD,

Mbed OF /&/1/]\73 L. Normal £— K & Pull Up ®£— K,Pull Down £— KD 3fEENHV | X
1.10 DAL %%}ﬁ‘fb Normal &— FOHFUHEIZ 10k QFEE ., PullUp T— FOEHILZR L THERWARK
EMEWVRFICY 2 — F L2WERIZ, 1IkQBREOIEIIZ Y 117 5,

K X7 AL T

- _—t

(a) afZm (b) b¥ER
EAA » FRE

Nee JnysL%E

mbed &R -BREIC
a—kLAL

§ | tmo%m\\\

% mbed R D
3 PullUpiEfi&E{ES>
a0 T o0 T
(a) BEDER (b) PullUpE—RTOHHE

X AA v T OB

A1 OFF—0ON ¢ ON—OFF OBEDEBIEN—FHOESIT. BEMIOBIE T F oV EDE
WL NITEd, FD=H, OFF—>0N & ON—OFF OEOEENEALDL 23y N MU TR L fFb
%, mbed %, & Pin & b HfE 1=0.7Vdd(2.3V). F{E 2=0.3VddAV)D> = v b U HAS,

=

a2y b MU TRS

Vee - Vee

;u:%%\
ANBE
RAfET - -
FaiE - - -
\ FfE2 - - \
GND - GND N

ON -~ - ON -

ANES ANES

(a) BEDASD (b) aSwvkrUH
K vavyIbhbUFEEEATIORE

6 |


http://upload.wikimedia.org/wikipedia/commons/2/28/Schmitt_trigger_symbol.svg

BB, W IETHNTBEAE. Y23y FNIFTEF ¥ F VL VORBEZTH0T, &5
CHEASEEAZBINLED . Y7 Ry Z T TR L0 B 0ER S D,

chc mbed

!
mamE
ANN——+
| I 1kQ i
' —
: 0.1uF ::

| [ S
GND | GND_ |

X Ty 7= RS R OF (FFE% 0.1mS)

125 O—4YyITva—4

n—2 )z a— 3R AELRE 2 G T D 0ilibh b, = a =23t e A v F
KOZFERH D, KFRIEMMTHLINT ¥ 2V v 7 OB L% T2 BIEERAETHL, —Fh
ZA v FRFLZMTHLN. F¥ 2V 7 OREeZ T 5720 BT 17T M LRPLETH D,

Ach & Bch R THESZHH TS 20T, ZOROHHRNHEHRAE S, U7 MG
DD, B IAB LA D L MBS 5 Z LS ARETT,

M 2 yFln—F)xzra—x

Achtth

| I
| I
| I
| I
B chii A I I
| [

M v—2Yxzra—Zol
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1.2.6 WAIZEERBE T3 A—42)
AR CTELSFIHENDZDIFRY 2—LTHDH, ZHITIXTA XA TLE BEATRHD, @HED

BTEFECHEHTDILDITA XA T THD, Ziuk, /INEREOBENTHECTE LRI D120, FER
BB ET 5, BEATORY 2— AT EBRIIZELTEDO T, a2 EOBETHAT 5 DI
AP E,

X RTFrvaA—ZDOXEE

RY 2 —A
@
=2 B4
w
247
1BEE

B & LR O BSR
127 RE—%

AE—HITBHEAI L RBREB T, BROEBT Y — L0 bHEIZRVAS, KE2EHALER
DT, WHHERT I, T TRBNETHD,

B Av—W(EE KHETERH) X AE—BFE s

8 |


http://commons.wikimedia.org/wiki/File:Pot_schemA.svg
http://akizukidenshi.com/img/goods/2/P-04991.jpg

128 EEIHY—(EFERE—H)

EEZTY =L, €7 I v 7 OEBBHRICKVIRE 280 LE 2T, 1T & A EBRITIRILZOR
NHD~A L EMENREW, HEKES 25 ERERENEETIN, A Ui 2E Lt
AN

AHE 7RO T, BEE XD EEELEERETHDT, v A a2 b ORICHREERIIOKkQFRE) 2 12
%‘j’%‘ﬂ—éo

B EET Y —

mbed

—_—AN—

=

w0
[EE 7 W — O 1k
129 BEL Y—

MEE Y —IZHLIEZZENT S, 7+ M T oA =K EmMMEDLAZN, AOBEFIL LD
REREEZEDLETWALLEDOEH 5,

M+ Y] (Panasonic NaPiCa)

#ﬂﬂﬁﬁl CEEZ ) | (GEFRSMAHESE

L L

0.6

AR
£

300 400 500 600 700 800 500 1000 1100

E& (nm)
U EE X (Panasonic BT A—AX—T LV 3| H)
% NaPiCa I1ZE W D523 +72 D THEE DS M 3E

9 |



1210 BEt Y —
BEY Y —i3kkx REENH D, 7T 72 A7 % mbed THMT 2561%, 0-3.3V TES
MHASND O RSUERDH D, FECME TR 5 &RV,

X EEEE o —(1M35D)

#* REE T —0f)

= ) BRI B Fo R o7ty b ¥
LM35D TresT ) 0~ 4V~ 10mV/C ov +1°C
100°C 30V
LM60 Tre)T -25~ 2.7~ 6.25mV 424mV +2°C
125°C 10V
LM61 Tre)T ) -25~ 2.7~ 10mV/C +600mV C/ V=}" =4C
85C 10V B/ v-} £3C
DS18B20+ 1Wire -55~ 3.0~ +0.5C
125°C 5.5V

1.2.11 At H—
HEEDL TS NEE P — 3B OBEEL M T 560 Th L, BEE =TT 77 E%
Z - TR S B Zfi7e b Db & 523, Panasonic @ Napion ORI 1 DD 8y r— V(27 o 7=
Flleb Db &%, Napion (ISHEEN R HFEN H DO T, HIBIZE S O RINT 5,
Flo, HRICE- T, Ry 77—t —Hlit b —RE2FHTH LB,

’
| »
&/

Nt > % — (Panasonic Napion)

PRt o — (5 KA @A — A=Y X0 5 H)
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http://akizukidenshi.com/img/goods/C/I-02551.JPG

1.212 YYw FRF—Fk1)L— (SSR)
VU RAF— R Y L—%FHTAL, @E0artvy MEE (ACI00V) 2~ 2>6GBV)Tar k
o0—/L x5, PrroAMELHE-7-t DX 0V TEJEZ ON-OFF 425 0 T, MEIMEE T 25 2 e
DO LEL 72D,

KERRF MBI TELOTY,

X 385A YUy RATF—FUL—
(BE : KHEBEABEAR— L= 658 H)
SEBBA TR 5 U A LA S L B

Panasonic #/ SSR
[1A, 2A OFER ETHEAT S L D]
(BE : Panasonic 8 — AX—00 5 8| )

iz 7+ FMOS U L—72 b #ilid 2 Z ik s, b bAALEE OSSR L—b T 508,
FOBRE T A NRAMOPESEZ B ZIZ L, FET 24 v FRT7 Y —ih A — LA XA F— REfHOHE

1.213 O ILRFFEIA O UDERS

E—HROV L lERAEZFIATOLOR, XX —EEH LTS, AL v T &Y 7o iliiin,
KRERWBENEAT D, MU LZEE TRWEAIIF 28T, BRI, 7Y —FcA— V&A%
— RF&EFIHAL, T2, 7 —KA—NEAF—RiZ¥a v bF—F A F— 7 EEEEEN alFe7R
XA F— ROFIHARMLE, ON-OFF OEETH A 4 — RERINT 5,

Dl
1z

T)—RA—ILEA4F—F

GND

T— X OO B
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http://akizukidenshi.com/img/goods/C/K-00210.jpg

1.2.14 EELRNILDOELZDOEEDIESDIESE

mbed (XEJRMN 3.3V 722D T, RU 3.3V TEIET 2 IC 2 & & OERITEETRE TH D, ZEDEIZ
Wl 256, BEOBENERLIBEAITI 7+ VT TR EZMHHT 2D, mbed OAHH T ORIGX
X T,

1.6 @EOHT

TTLGV) & D) ORI A—7 > R A ey 7 7 e EEFIRAT 5, 7=, KPS
JETITo2%E6 b5 5,
*************************** ) SHEBEIER DVee et i

mbed(F—TURLAVE—FR) 3 L TTLRFRE
| = I
1 L !
1 % !
L | 25 |
| B smEs |
SHERH " pAh |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

1.7 A= FLArE—FR

ERE Y = — /L Digi ££0 XBee 1% 8.3V 72D T, =D F EHIHAHE

XBee (Digifl %5 E|X XBee-ZB)

12 |



1.3 mbed B Y D EDH#zs
1.3.1 USB

mbed (21X, 2 FE¥ED USB 2 Mo > T\ 5, —2iF, A— RIZffTWTWnW5 I =USB#+T, &9 —
2% D+(Pin31), D-(Pin32) T 5,

R=USBifid, 702707 7 ANVEENCD, YU TLEGEIfE-72) TE 5,

D+ (Pin31) ,D-(Pin32)1%. LPC1768 MOk LT u /7 A THHAT 2, ¥F—HR— K- -~vU 2%
TIa2lb—var, USB7T7viartl 2L CEXIAL, USBAudio, USBMidi 72 & T T
& 5, vY¢Board Orange ® USB ¥+ 28kt S LT\ 5,

mbed
USBifHF
VIN Vce
D- D-
D+ D+
GND GND

USB D #zfeX

1.3.2 Ethernet

TD+, TD-., RD+. RD-i% Ethernet ® RJ45 i T-\2Hefe T 5. RI45 Wi 113 b 7 2 AR b0 &
HEHENMHELTE STV D, YeBoard Orange ® RJ45 Ui I8 STV D,

C1

<
o
=

mbed Microcontroller

Gnd
Win WU

=
=S
TETT

RD- =

i+
TD- thernet
TO+ i

=]
o

Ethernet #5: X
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133 L YTIA 28— x4 X(RS-232C)

mbed [21% 8 2® Serial H 18253 5, RS-232C THEHT 55413 MAX232 72 XD KT A %2 F
AL, VUL R 235, RBRIANIC ORETREENAKIESND,

XBee & ## T HHEAIIFC LIV DOEETHDH DT U TILADEE, ZEHE GND D 3 A&(H L<
I XEIR VOUT b &0 7= 4 R) & BT 5,

#  mbed THEHAEER T Y T L EEFIH
Ui ik
P9,10 Y¢Board Orange TiI I12C 3 5 & &%,
PIN N E2 5 O THEATE 220,
P13,14 Y¢Board Orange Ti% SPI #fif45 & &%,
PIN N E2 5 O THEATE 220,
P27,28 Y¢Board Orange Ti% LCD I &SN T\ 5 0

TR TE 20,
mbed PC
MAX2327%:E D
)T IS A 13—
Tx T[N TOUT Rx
Rx Rout Rin Tx

PC & O

KMAX232 72 DV U TV RTANICIFAAS v F U THIELEZD LET, XA BN EFRLHON
TW eV CENMEICREN T E T,
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1.4 Board Orange

YBoard Orange (% mbed H DX— A7~ — KT Ethernet,
LoTEY, MHRIHEMTELLITR>TWVD, TA MHA—FL LTRETHENVLT VD, AFETOD
EUBLE XIS, RELK X TREA—A =V 2 T Bl o%E, USB 2HHAT 551X ACT X 75 %

MAT 5,

AC T X7 5 2RAT H2HBE1E 6V T2 —HAR+ (FT 2D LDEHEHRT 5,

http://mbed.org/users/logic_star/notebook/star board orange/

Text LCD, USB (A),

# Y¢Board Orange T &4 TV % Pin

[ ikt = ikt
GND | GND VOUT | 3.3V
VIN | 7 ¥ 7% VU USB O &R
VB N7 IF- FIAAS AT
nR VEvy I IF+ FIAA AT
5 SD RD- LAN
6 SD RD+ LAN
7 SD TD- LAN
8 SD TD+ LAN
9 DIO, I12C sda D- USB
10 DIO, 12C scl D+ USB
11 DIO, SPI mosi 30 LCD
12 DIO, SPI miso 29 LCD
13 DIO, Serial TX/SPI sck 28 LCD
14 DIO, Serial RX 27 LCD
15 DIO, Analogln 26 LCD
16 DIO, Analogln 25 LCD
17 DIO, Analogln 24 LCD
18 DIO, AnalogIn/Out 23 DIO, PWM
19 DIO, Analogln 22 DIO, PWM
20 DIO, Analogln 21 DIO, PWM
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http://mbed.org/users/logic_star/notebook/star_board_orange/

1.5 m3pi Robot
m3pi I& Pololu @ 3pi % mbed HIZIEIE L7238 O TH 5, cookbook (2 Library & - TV 5 @ T mbed
THBEICHER T2 ER MK D, 3pl ITEMERHEL 725 X ) ICHIRICTRA L TH DM, O mIEHI%E

T,

1.18 m3pi Robot(G-E : Pololu ttA—A~2— 1 0 3 H)

\Z7~”¥, LED [Z4Mil7s LED1 T3 LEDS,

KODOEELZK (2RI %X

User LEDs (x8)

olo cidie

OIOIO 8 @ ¢l Olole
Qo
g or
OIoIO 8 G CIo olo

2 GO CIole
2 olo cidle

Battery Charge
Port

2
12 a
' BR
2

§ cio

Ol 9 @ le CIole
~

OIoIO © @ Ol Clolo
T 1a)

OlCIO Q @ OIo OICIe

oIOIO §

ug [Oa U

_ U8 o0 —.
XBee/Wixel/Bluetooth g
e | x

Sockets

ooot
00| 1l

o"‘ [

o0
o Access to
G [©.© ojQIcio aIcTe 3pi Base Pins

General-Purpose

Level Shifters
ISP Connector

General-Purpose Pushbutton

User Pushbutton
(for user to connect)

(mbed pin P21)
USB A Connector
m3pi DR KX DR E X

16 |



VBOOST O VBAT
15 e —ee | VBN oo ut i i 2 [
WA vast e w o
vee i %0 I
i e ] = 2 3lvmr  prop2 R 1
Power pool 4 3#1RX RSO T ﬁ . L 3 m Pty 21 2
73 PR PRPRO ¢ 75 A ot R 3EE :
" pcel s socs 1 8x e ; B3 By g
o o B : Wici=
WBAT Apcy | 10_ADC7 m—l%' P10 7130 % 9 POS P17 et K
7 Fas 1 pa 14 COM RS g
GO 1 PR3 22| ooy o2 D 1 P22 ST
P83 HT T
31 RST P30 D+ sy 13 u3 12
R B8 o GNO T
13 GNO ey [ 29 GNO
] Gno pcef-8_PC6 12 P2 com_RX GND
221 ps2 < L
—_ LED8 13 aRST —
i Ep7 14 B3 o i 9
vee PCE P15 3
US8A P16 P21 W
VOO L] P17 T
391 RST o1 P18 COM RST 8 | vee J‘
p 2 0O Pt Sen2
[EDT 0] T
o+ 1 D+ ?."2‘ P25 COM RX 3 VREF 14 U3 14
1 ano P24 )24 s
oo g coMTX 2
-

|“——‘.
i}
1|
3
=
ihens

P57 AD4IDIOA
i - == ASSOC/ADS/DIOS (15 _P1.5
R1 470 D1y, RED
= —rNV N 16 P14
oz R2 40 N&m e i
AN 9 P22
D2 DTRSLPRADI
Leps RS 470 03, [7ReD LRE 3 DO& |4 PU_
AN U3 13
#3 ONSTEEP |12
(o R4 a0 ” RED
-
, D4 :
RS 470 05, /7 RED
eps RS ax N . = vﬁ'ﬂ"cc
wig. RS 470 ’I"Reo 3 T B:ammumr r
D6 5
, R7 470 orn'f‘nio g—% 3
LERT A i
L.s.ng_“:,:ﬁ’_””& ,% ;
D&
x4 -
w1 rsT | P12 # x2!
% Ly
com 1x R21k P RX "’"2 -

?" ¥
i

g

L
L
.
1]
L)
L)
L}
.
.
.
.
.
.
"
"
L)
»
L)
L]
L)
L)
L)
.
L}
.
L)
",
L]

m3pi O [AIF[X]

mbed ~D 71 7T AOEZAAI m3pi IZZE LIAATEEEDORETITZA S, EZALNKT LD
H USB 77— 7 /v %4 LT m3pi ® Power Button Z 3,
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2 mbed ZfE 5= D C++SEDRH

21 aAVNNASDOKRX1 A2 MOBFR

AL TDRF2 AL MILLTDEZAIZH D,
http://infocenter.arm.com/help/index.jsp?topic=/com.arm.doc.dui0348bj/index.html

22 C Data Type
http://mbed.org/handbook/C-Data-Types & ¥ 5|

mbed CTIILLTFOT—X X A4 TIMEATE 5,

WE LT OHBIHEMRT %

® int I v ZEH L LT (for loop counts, variables, events)
® char®iEx+ T 7 4 —XFHE LT
® float ilid., —f%XAY7Z2#HMIE & L C(seconds, distance, temperature)
® uint32_tH L322y LI RET I EAHELT
® The appropriate stdint.h types for storing and working with data explicitly at the bit level
BT —2 B AT
C type stdint.h type Bits Sig Range
char uint8_t 8 Unsigned 0..255
signed char int8_t 8 Signed -128 .. 127
unsigned short uintl6_t 16 Unsigned 0..65,535
short intl6_t 16 Signed -32,768 .. 32,767
unsigned int uint32_t 32 Unsigned 0..4,294,967,295
int int32_t 32 Signed -2,147,483,648 .. 2,147,483,647
unsigned long long uint64_t 64 Unsigned 0..18,446,744,073,709,551,615
long long int64_t 64 Signed -9,223,372,036,854,775,808

9,223,372,036,854,775,807

FEVNSI DT — 2 2 A

C type IEE754 Name Bits Range
float Single Precision 32 -3.4E38 .. 3.4E38
double Double Precision 64 -1.7E308 .. 1.7E308

Pointers
The ARMv7-M architecture used in mbed microcontrollers is a 32-bit architecture, so
standard C pointers are 32-bits.
EE
short, int, long long |77 58, char 37572 L 23R HE

Because the natural data-size for an ARM processor is 32-bits, it is much more preferable
to use int as a variable than short; the processor may actually have to use more instructions
to do a calculation on a short than an int!

In code ported from other platforms, especially 8-bit or 16-bit platforms, the data types may have
had different sizes. For example, int may have been represented as 16-bits. If this size has been
relied on, some of the code may need updating to make it more portable. In addition, it is quite
common that programmers will have defined their own types (UINTS, s8, BYTE, WORD, .); it is
probably beter to convert this to the stdint.h types, which will be naturally portable across
platforms.
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3 Hello World !

“Hello World ! ” &%, a2/ 5 AWM= ODFEHDO T 0 7T N — BT, 21,
7Tl T BMIEHCEWRN S D DT TR, —EOBEEZ RS 5 72012 5, AR Tk, LED
DEBDO T T T MEBITT D ENE,

31 g4y

(1) http//mbed.org/ (285 L T Login or signup =7 U v 7 35,

- - —— — = — S ——
\',’/‘li http://mbed.org/ p-2Ax H 18 Rapid Prototyping for Mi... x @I}"}) - - a {0 o ie3

# Get an mbed! || . Login or signup it
n bed Blog | Forum | Handbook | Cookbogi’| Code | Compiler
sid Prototyping for Microcontrollers =

2 You have been logged out. ‘

r—/ Y

r =

2.1 mbed x—L2—

(2) 2—WHLNRRT— & ANk, Login 7R % > &7,

mbed #® Getanm

Blog | Forum | Handbook | Coc

Login

Login Signup
@) s

|yueee_\ﬂ |

®n 7t

BEESDARD-FEENTLE R
[ selahra A h%des
=

X 22 w24 i

32 AU ILEEAERD 7 71 ILORF
(1) 22X, FEEH~ED 72D Compiler 27V v 735,

‘ototyping for Mi... x ) T . - - ’ ﬁr i\\? ‘:'

& Logged in as yueee_yt | Logout
Forum | Handbook | Cookbook | Code | My Home | My Notebook |

1

EHuvnt 3

g,
f_/ \\

| )

" Newmbed (
Cortex-MO! =
~ . o

2.3 oo S~

(2) HLWTr T T LEERTDHDOT, New a7 U v 795,

mbed Compiler - My Programs

IaNew IBImport [ workspace | [ Save
Program Workspace

S Prooans -

2.4 L84 ZHH
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http://mbed.org/

(3) 7ur 72145 AL TOKRYZ L ZMHT,

Create new program b4

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

5] Please specify program name

Do

Ihello I

The name of the directory that will be created to contain your program

@ | Ok I Cancel |

X 2.5 7wrZ L% Nk

mbed Compiler - [hello

7 New Import Workspace | Save Save Al & Commil
Program Workspace Program: hello
=[] My Programs Sl | Name - / | Type
E] ADC_TEXT B main.cpp Source File
] adc_time_check & mbed ]
basic mbe Library
chatte_test
chedk
error_test CoEBTEOVIANTED.

m

ethernet_test_http_2
ethernet_test_http_2b _ .

2 o ersy_ OIS EEI VY I BE
FIAP TEMP sord AOEECS.

[¢] main.cpp
3 mbed

HEHEHHEBNERBNEHRN

F]
F]
E]
F]
[F] ethernet_test_http
E]
F]
F]
2|

LED_TEST2 ToEks—
® [ LEDTEST  fERiEhS.

m [ 1 EnTEeT 1R
X 2.6 =o)Ll 1

mbed Compiler - [hellof main.cpp

ﬂNew Elmport Workspaoe ‘ ] Save [ Save Al Compile % Commit (%) Revisions Fs "] | i ‘ & “\, Format
Program Workspace main.cpp X mp T iey N BERLTINS.
=1 [gF] My Programs = 1 #include "mbed.h”

[J ADc_TEXT 2

] adc_tine_check 3 DigitalOut myled(LEDI):

[ basic 1

E chatte_test 5 int main() {

zl chedk & while(1) {

[ error_test . my}:dg:ﬂl.:

zl ethernet_test_htip - ;:;ec(l =‘|.JJ

H ethernet_test_http_ 2 |5 __ wait(l’J.2J:'

[J] ethernet_test_http_zb 11 1

| FIAP_TEMP_Sensor 12

[J] FIAP_TEMP_Sensor2 13

= E hello

B
<) mbed

E ishida \h‘: T N—

[ LED_TEST2 ITFPLINBEIVYITERE

& [} LEDTEST AFTOIS ADABHERENS.

[7| LEDTEST_LIB

w [ R TRsT

X 2.7 =234 LlE[H 2
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Jeeme e e eemeemrme= oy e—— e |y meeemes | ip meeees e cemeemeem =0 o g g e e e

Program Workspace Analo In * || Library Details
el My Programs ol g |
z] ADC Summary
E adc_time_check | class Analogln : public Base = — mbed
[2] basic URL Open library page
E chatte_test An analog input, used for reading the voltage on a pin Fs=mn 31 (checking...)
(7] chedk = LastModified 21 minutes ago
[ error_test Example
[ ethemet_test_hitp // Print messages when the Analogln is greater than 50% Update to the latest revision
[J] ethernet_test_http_2
] sthernet_test http_2b #include "mbed.h" Tees |
] Fis ToP Sensor FLW -3V CERENES
E FIAP_TEMP_Sensor2 hnalogln temperature (p20):
£ [F helo TTERIVYILT, HLULTED
[&) main.cop int main() { Description
[ (g mbed while (1) {
if (temperature > 0.5) {
B AnalogOut T —— printf ("Too hot! (%$f)", temperature.read()):
Busin SATSVOREIVYITDEERD
[£) BusInout X -
. < _
Busut JEECEVWARE OB RRENS.
CAN
Digitalln AnalogIn An analog input, used for reading the voltage on a pin ~
DigitalInOut e m ] D
[£) Digitalout
Ethernet | Compiler Output for Program: hello | Errors: 0 ‘ Warnings: 0 | Infos: 0
@ e | ‘ Description | ErrMo | Resource ‘ In Folder | Location |

2.8 oA )L H 3

(4) mbed # USB CTPC L#ifi L., 2o "ALARF U EZML, 77 A NVERGET D,
3.3 =T

(1) mbed FOVUE Y FARZ &2,
9L, FLASH 2 £V FOKHFOT 7T 55 CPU o — FENDTHAAITIR 2TV 5D,

¥ (

logic_star

° OXIZAME"

2.9 mbed DUty FRZL

3.4 [ERE

T LEEELEL X,
wait BIEUIf a2 LET 02
Program Workspace ® mbed 74 77 U % & L C wait_api %7 V v 7
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4 S4TSYVDEYA

FAT IV, Tu s T L ETHAAT ARHERRETH B, 5EIE Hello World 7' v 775 A
ERBLTIA 7T ZEkT 5,
LED ® ON., OFF, SWAP® 3 >0 % YV v K (fa4) &{E5,

main.cpp (ZALA3IE)
#include “mbed. h”

DigitalOut myled(LED1) ;

int main() {
while(1) {
myled = 1;
wait(0.2);
myled = 0;
wait(0.2);

41 FTOTOYSLEYIIL—FUIZER

main.cpp (REDEHELIZL Z5)
#include “mbed. h”

DigitalOut myled(LED1) ;

void ON(O) {
my led=1;
]
void OFF( {
my led=0;
}
void SWAP() {
my led=!myled;
}

int main() {
while (1) {
ONQ ;
wait(0.2);
OFF () ;
wait(0.2);
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42 USRIZEETS
main.cpp FNEELZEZA

#include “mbed. h”

class LED {
public:
LED (PinName pin):_pin(pin) {
_pin=0;
}
void ONO {
_pin=1;
}
void OFF() {
_pin=0;
}
void SWAP() {
_pin=!_pin;
}
private:
DigitalOut _pin;
I

LED led(LED1);

int main() {
while (1) {
led.ONQ ;
wait(0.2);
led. OFF () ;
wait(0.2);

DigitalOut myled(LED1)IZE S 2L 72 5,
b VIZ 7 T ZDOHHE”LED led(LED1) 23 A 5,

LED(PinName pin):_pin(pin) {
_pin=0;
}

R v,

[t
2 b7 7 ZFEE T LED BA#JEL L72KFIZ pin % _pin 127,
F I3 IZ_pin=0 % L C. LED #4145

I e,

23 |
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43 T7AILDORE
FATIVICTBHEDICT 7 A N% 3O ET 5,
~y B =T 7 A (ledh) ZIITTTADEFEEL

#ifndef MBED_LED_H
#define MBED_LED_H

#include “mbed. h”

class LED |
public:
LED (PinName pin) ;
void ONQ) ;
void OFF Q) ;
void SWAPQ);
private:

DigitalOut _pin;
};
#tendif

RERT VT T ATl > R ZHERIC L B I WERIC#ifndef #define #endif 2 1% 5.

7477 UAMK(ed.cpp) 2T TAONEEEL
#include “led. h”
#include “mbed. h”

LED: :LED (PinName pin):_pin(pin) {
_pin=0;

}

void LED::ONQ {

_pin=1;

}

void LED::0FF() {
_pin=0;

}
void LED: :SWAP() {
_pin=!_pin;

}

AA v 712 F Almain.cpp)
#include “mbed. h”
#include “led. h”

LED led(LED1);

int min() {
while (1) {
led.ONQ) ;
wait(0.2);
led. OFF () ;
wait(0.2);

KEDBALLETATTIVRHRETWD E AL T T T L0 RT <25,
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4.4 SA4T51)DEE

to7e 77 ATHLRATE2X912, A7 7V E8ELTRBEET, B, Ax2 AIfE-TH
H2BE9C, AT B ELAMEETT,

(1) 2477V 0ER (EH)
Ty T LTI ARELEZ Y v LET, A==2—"TNew Library....Z®i{R7T 2%,
T4 77 V4% led TEET D,

FIAP_TEMP_Sensor2
SIE] e

|: Enter

I: Close

E Mew File...

i Mew Falder...
|I Mew Library... I |
Import Files. ..
Import Library...
‘ Publish Program.. .

477 U OIEK
(2) 7Z7AVDBH
led 7477 VO led.cpp & ledh ZBBT 5, (F7 v 7 & Fry T THXD)
SlE] hetiol
B main.cpp
=[] led
B led.cpp *

[w] led.h

[ {54 mbed
7 AV A

(3) Bk
led 74 77V ®LEIZAHZ U v 2 LT Publish Library % R
T NIZABR L7254 TE Add to my public mbed profile OF = v 7 &4 L T OK R Z v &4,
Description (ZIZfTIZfE D 7 A 7 F U472 &, Revision IZAH 72 E&LA, Zhid, B THIRET

D,

Publish Library
This will publish a copy of your library on the mbed website, where F]
other mbed users can import it. D
Revision Comment (optional)

Description

Tags

led

| [] Add to my public mbed profile I

‘ OK | | Cancel ‘
74 77 U @ Publish i
e
(4) 587

led D747 VNELEED,

FIAP_TEMP S
= hello
B main. cpp
o5 mbed
[ [ ishida
7 xNAilE(led 7477 UNTATF VD)

45 SATSIUNHBESITRFatr bERT

ZIXTRORERREET S RX 2 A MRFDETA, 2NTIHEH, FObEME LI ELTWED
MHD FHA, mbed D7 77 RTlENY X —T 7 A MZa A heELZET, HEIMIC Fd 2 AV
k&AL E9,
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X 94770 —EOWlHE
4.6 O— F(*.h)IZEHEAZEL
Aib > TCIA4 77V EREE— RIZT D, (477 V0 LT Edt Library 227V v 7)
TRoklizax vy MeEEMZ 5, GRFEOERSY)
/* LED Library
* V1.0
*/
#ifndef MBED_LED_H
#define MBED_LED_H

#include “mbed. h”
/*x LED Class

*

* Example:

* @code

* #tinclude “mbed. h”
* #include “led. h”

LED led (LED1) ;

int main() {
while (1) {
led.ONQ) ;
wait(0.2);
led. OFF () ;
wait(0.2);

* X X X X X X ¥ ¥ *

]
* ]
* @endcode
*/
class LED {
public:
/#x Create led object
*
* @param pin LED Pin
*/
LED (PinName pin) ;
/*x LED ON
* @return void
*/
void ONQ) ;
/*x LED OFF %/
void OFF Q) ;
/*x LED SWAP %/
void SWAP() ;
private:
DigitalOut _pin;
s
tendif
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HiilEl & [FEE Publish 7%,

Publish Library
This will publish & copy of your library on the mbed website, where F]
other mbed users can import it. D

Revision Comment (optional)
F % 240 Mkl -

Description

Tags
led

[] Add to my public mbed profile

Publish [

47 FXa AV DR
FRRIZT A7) OBFE=iERT 5 & AP E WO MR HEES,

4 Summary | [§ Code & APl ™ History

<> Embed: <<library /usersiyueee

Summary of led

o . N How to get this libr]
©@ This item is unlisted. 8
Asbl);E owner of the item, only you will see it listed on 3 Import this library int
mbed.org
fhn:ﬁlgfrs will not be able to access it if they do not know Opens the mbed Compler.
B program.
API When you have imported t

use the features provided b

LED LEDClass
@ Download as zip

Code COESHRENENS. Download this library as a |

led.cpp [code] Libraries included
led.h [code]

R¥x oA hMbolzT47 7Y

7V 7T HEAHBTRF2 AL PR TETWVLHENERTE D,

=[5

=60 [ @6 L [ # RSy [ B mbed | B led L [ M tec < [ Do [ | v

.o
| W http://mbed.org

£ - 26 x| f7) Googl | mbec.

Users » yueee_yt » Published libraries » led

led 45 Import this library into a program
e Search Code
Published 8 %3 ago, by b yasushi tauehi led Wy
oot =
Il 4% Summary | [@ Code 8 AP1 | ™ History About led
«Back to documentation index & Embed: <<library /users/yueee_yt/libraries/led/latest/docs/cl i «niae) First published 40 %3 ago, with 2

revisions since.
Last update: 8 43 ago.

LED Class Reference B Vi history I

LED Class. More ljast change message: F¥a A/ HD8
n

#include <led.h>

Public Member Functions

LED (PinName pin)
Create led object

I void ON ()
LEDON

void OFF ()
LED OFF

void  SWAP ()
LED SWAP.

Detailed Description A

#100% v

API o [Hi [
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48 SATSYHEFES
V) Hir=rer a5 AOER
New #7 Vw7 LCT0r T L&EKT D, 7077 L4MTHLERTT,

©Q 72477V 05H
Import "% > ML TCT7A 77V %A AR — bk LET, TargetPath 7' 07 7 L4I1Z7H3 > TN

=3 j‘
LD EHERT D,
e o —
mport
= Import a program, a library or files from mbed.org ot netd
Enter aRLorselectfrom thelist - (-5 S UDURLEIE—9 5
mbed- 08 gource um_-l [hitps/jmbed. _yifibraresied/m2eser | ]
ImportAs: () Program (@ Library () Fies -
TargetPath: | [ heloz El :
£ Local Machine Import!
Target Name: ed |
Listing published programs on mbed.org
Programs | Lbraries | Bookmarked
Nome Tan: Modified e ~

B A A=

3) 7u 7 LDIERK
TATIZVEER LT 07T 52FlT 2,

main.cpp x| led.cpp x

#include "mbed.h™
#include "led.h”

LED led(LEDZ):

int main{) {

while{1l) |
led.SWAP({)
wait{0.2);
}

B 477 VEMHALEBELRT ST A
(4) fesB
IR, N &FEITTHERT D,

4.9 FHE
p 10 IZ LED Z##E L CRUTT 57 0 7T haERT %,
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5 BEFYIIVRAT1+ATLA (LCD)
Z ZTIiE. %Board Orange (Zffii>-> T\ % LCD Z#FIHT %,

5.1 TextLCD Q&s(*Y v K)

mbed 7 7 7 KIN® Cookbook TABI LTSN TW5 TextLCD Class ® A v KiZ printf, cls,
locate, putc ® 4 > L2 i TH 5,

#  TextLCD Oy 4y

clsQ EERD 7 VT
locate (int column, int row) 0,0 N/ E
int putc (int c) 1 3

printf (const char *format,...) printf 2 Z A /LD 7]

52 Hello DFRR(Y>TINTOT S LOET)
521 H2ILT0Y5LDHEHRH
(1)TextLCD D — |2 8)
mbed & —2~X—® Cookbook @ LCDs and Displays @ Text LCD #27 U v 2

@Y T NT v T EDFEIRAI
A — L= N Import this program % 7 1 v 7

Hello World!

J TextLCD_HelloWorld - main.cpp » Import this program

// Bello World! for the TextLCD

TextLCD lcd(pl5, pl6, pl7, pl8, pld, p20); // rs, e, d4-d7

int main() {
lcd.printf("Hello World!\n");
}

Pin number TextLCD pins mbed pins
1 GND o

Cookbook @ TextLLCD ®~<—

OK|%27 Y vz

Import Program

Import Program
Import Program in ko your Workspace '

Program Name  TextLCD_HelloWarld

Cancel

A R—= DX AT v T
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B iA 7z & TextLCD_HelloWorld © 7w 7' F A 7 AV B HFE, TR ORI E 2N F R

mbed Compiler - /TextLCD_HelloWorld - Windows Internat Explorer = 7
- e W 2P - -

N

T |

QQ W htips://mbed.org/complle:

e BRCAD [ mbed Compiler - /TextLCD_HelloWorld

mbed Compiler - [Text1 CD_HelloWorld

-

S iy -
~ & [&[4 | x| [* coogle
-

GE - m v A-SE e-IF4E) - Y- @ 7

» -]

mbed K0P LPC1768 ¥

[ Comple. | @ Commit ) Aeviors | 0 o | Bh

Ll = ——p—

Program Workspace: Program: TextLCD_Helloworld
=y Programs A e T e “edted

) ethemet_test_bito_2
= [ ethemet_test_hiw_2

[ led_test 1 ==

7] Match Case [~ Whole Ward

Compiler Output for Prograns: Text1 CD_HelloWorld
Efo |Resouce o Fokder Locatin

~—srmmanzLE - (@ @ >&—Fu | REET—F: AR v R100% v

A AR — FSET EiHE

0535 LDEBIE

Yo 7T 7T A EYeBoard Orange Tldk LCD O#4%: L TV % mbed @ Pin OFTN R D DT
YvBoard Orange @ Pin IO ETCT /T L5 EFT LI=0b, 334 1 & FELT,

522

main.cpp O
TextLCD led(p15, p16, pl7, p18, pl9, p20); // rs, e, d4-d7 %
TextLCD led(p24, p26, p27, p28, p29, p30); // rs, e, d4-d7 IZZEH

// Hello World! for the TextLCD

#tinclude “mbed. h”
#tinclude “TextLCD. h”

TextLCD lcd(p24, p26, p27, p28, p29, p30); // rs, e, d4-d7
int main() {

led. printf (“Hello World!¥n™);
]

523 R{THER

LCD Do #R
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53 #EZHAN

TextLCD_HELLO 7' n /' Z A &EH L THEITT 5,
// Hello World! for the TextLCD

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

TextLCD lcd(p24, p26, p27, p28, p29, p30); // rs, e, d4-d7

int main() {
int i;
led.cls();
led. printf ("Hello World!¥n”);
for (i=10;i>0;i—) {
lcd. locate (0, 1) ;
led. printf (“Countdown %2d “, i) ;
wait(0.1);
}

}

led.printf AOENFTE L, BEOHENHLHEITIEET D, HSLRWERIE, M- 7R TH
MALTE DERICERHR E2, MATEL,
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6 24 I—PEYAH
~A AV EME) ETRPERVOBY A~ —REVIAHTH B,

6.1 Timer
Timer [ZMFROFHHNCAEA T 5, 7272 L 82bit O p U 72 F 7220 T 231-1 (30 /3F2EE) L 2GHIT
X0, FALLEIERTC(U T AE A LY vy 7)) ffi D%
6.2 wait
7a s AR LR A2 AN DRI T 5, NOP ¥ A 77O TEPFIIFIH L 8 A,

6.3 Ticker
BEDXA~—EIVIAHLTT, THHREMEICUEE T HRICHEAT 5,

6.4 Timeout
—ERFERE -T2 HEI IAZET B,

6.5 RTC

RTC (D7 WE A L7 vy 7) (HHICE 2 ERGEECY, REX 197041 H 1 BnrbL0BZ2 v b
LTHEMT 2, LarL, BORAEZTZ0RIRERO THENHESA TV,
651 JAJSL

TRro7ra 77 265015 2011/5/5 10 : 00 : 00 &> b9 5, HIZ 056 11 THE 25, 15 < BN
HDHZLITEE, BB, RX UEMTRAZRGET D2 L HE,
#include “mbed. h”

int main() {
// setup time structure for Thu, 5 May 2011 10:00:00
struct tm t;
t. tm_sec = 00; // 0-59
t.tm_min = 00; // 0-59
t.tm_hour = 10; // 0-23
t. tm_mday = 5; // 1-31
t. tm_mon = 4; // 0-11
t.tm_year = 111; // year since 1900

time_t seconds = mktime (&t);
printf (“Time as seconds since January 1, 1970 = %d¥n”, seconds);

set_time (seconds) ;

//Read RTC Data

for (int i=0;i<10; i++) {
seconds = time (NULL) ;
printf (“Time as a string = %s”, ctime (&seconds)) ;
wait(1);

time &R & 7ERL L. mktime T 1970 4E/ 6 ORI LT 5,
set_time CRTCIZATIL, rtc DFREE T,

HEITT— X DO L

wait(Did 1 %5
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6.5.2 RITHR

M. COM7:9600baud - Tera Term VT (=] B

File Edit Setup Control Window Help
Time as seconds since January 1, 1970 = 1304539600 -

Time as a string = Thu May 5 10:00:00 2011
Time as a string = Thu May 5 10:00:01 2011
Time asg a string = Thu May 5 10:00:02 2011
Time as a string = Thu May 5 10:00:03 2011
'Time as a string = Thu May 5 10:00:04 2011
Time asg a string = Thu May 5 10:00:05 2011
Time as a string = Thu May 5 10:00:06 2011
Time az a string = Thu May 5 10:00:07 2011
Time as a string = Thu May 5 10:00:08 2011
Time ag a string = Thu May 5 10:00:09 2011

RTC ©oF — % e Ll

KU IEHEZRRFEF AR L2 aid, SMT o RTC 2 5il&fH 5
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7 mbed [IZDUVTLVS USB = FIMA

7.1 USB#ERALMEIUTILEE
7.1.1 Windows D RS A /8A—f VR b—)L

7, PC (Windows) IZ KT A X"—&2 ANDMERHDH, RTAN—LEDbETHEEY 7 N@EI2IE
TeraTerm)7g & & fERRD 72 O WL,
KZ A /3—® Install 1% handbook @ Windows serial configuration (25 &AL TV 5,

mbed

Handbook » Homepage

Homepage

Introduction
mbed is the easiest and fastest way to prototype with ARM microcontrollers. To find out how it works,

About mbed

.

Tour - New to mbed? Take the tour and find out more

mbed Microcontroller - All about the mbed microcontroller hardware

mbed Compiler - All about the mbed Compiler

About - The background of mbed, press resources and press articles about mbed
Nontechnical FAQs - Frequently asked questions about accounts, university/college use, etc.

Sponsorship - The mbed Sponsorship Program
Education - The mbed Educational Program
Events & - mbed-related events around the world

Getting started with mbed
= Setup guide - Getting signed up with an mbed account

= Downloading a program - Running a program binary on your mbed microcontroller for the first tir|
= Creating a program - Creating your own program with the mbed compiler

Working with mbed

Help - The best way to get help, and how to help others
FAQs - Frequently asked technical questions about working with mbed
deadmbed & - Is your mbed dead? Here are some things you can try!

Debugging - A gu1de to help find and solve errors and bugs in your programs
LT batween an mbed Microcontroller and a PC

Windows serial conﬁquranon -{Windows serial driver installation

inal applications

Brnadboard A guide to breadboards

Working with Interrupts - Some notes on working with interrupts
mbed Library reference

Digital 1/0

handbook &

Windows serial configuration

The mbed serial port works by default on Mac and Linux, but Windows needs a driver. These instructions explain how to setup the mbed
on Windows

1. Download the mbed Windows serial port driver
Download the installer to your PC, e.g. your desktop.
2. Run the installer

With your mbed plugged in, and no explorer drive windows open, run the installer:

It will take some time (especially on Vista), and pop up a few ‘unsigned driver warnings. but after a while you should have a Serial port.

Where Next

= SerialPC - C ication with a PC

Zorn— K35 EE

bH L. BFELEICLR T84T, ¥program files¥ mbed DHIZ KT A RN—=MREFEIINLTWDLDTE
NHFIHHRD,
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7055 LDER
#include “mbed. h”

7.1.2

DigitalOut myled(LED1);

int main() {

int i;

for (i=0;i<11;i++) printf ("Test Count: %d ¥n”, i);
]

7.1.3 TeraTerm Db LITEBTE

TeraTerm % 2 U 7 /L TR T 5,

TeraTerm @ Control>Terminal T Recive # LF IZHET 5,

Tera Term: Terminal setup

Terminal size New-line
80 b

¥ Term size = win size

24 Receive

LF v

Transmit:

OK
Cancel ‘

Auto window resize

Help

Terminal [D: [VT100 ~

[Tl Local echo

P

Answerback:

Kanji (receive)

/bit katakana

[T Auto switch (VT<->TEK)

Kanji {transmit)

UTF-8 ~ Kanji—in: (4B
7bit katakana Kanji-o (B

locale: japanese

CodePage: 932

X TeraTerm 7% i€ H

7.1.4 EfT
Uty hARZ &9 L mbed 233 T L., TeraTerm (2 A v —UNFERIND,

W COM7:9600baud - Tera Te... e (= [

File Edit Setup Control

Window Help

Test Count:
Test Count:
Test Count:
Test Count:
Test Count:
Test Count:
Test Count:
Test Count:
Test Count:
Test Count:
Test Count:

OO O Lo — O
>

o
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7.2 mbed RED USB Flash * E 1) [ZR#F(local file system)

mbed % PCIZ##id 5L USB 77 v v a A Y REWICRAZETR, 7277 Afil(mbed )25
HLRHAFRETH D, (handbook ? local file system % &HR,)

mbed 7> 6 EXIAATHWAREL, PCRIMBYI VSN2 DT, BRI TEX#H X %2179 b DL USB
T aRAEYRSD A— RERHALEZTREN,
WD USB 75 v 3 =2 AE U OF| A
® 8377 ANF—LDH
e HTF Ly FYIERARA
® fseek OFFRT(“W) 7 7 7K

721 RS L

out.txt L\V9 77 A NVEAERKL T, ZOFIZT F A M EE LM
#include “mbed. h”

LocalFileSystem local (“local”);

int main() {
FILE *fp = fopen(”/local/out. txt”, “w”);
for (int i=0;i<11;i++)
fprintf (fp, “Output Count:%d ¥r¥n”, i);
fclose (fp) ;

8 SD h— FDFATE

81 T77AILDIERK

SD »— R#FIHT 5I2ix, Cookbook ® SD Card File System Z&&(ZT 5, o7 Ek
BoardOrange |%[A] U B> ZfiH L T\ % DT, SDFileSystem DEFRIZETDOEFHHTE S, Vo7
T, BERALOK TSR0 O T, TextLCD © 74 77 U 1z TR,

Storage, Smart Cards, and Magnetic Cards

e SO Card File System

« USBMSDHost - USB MSD (FLASH Disk) Host

s Way_SD_Card_Read-for-RS-EDP - Reading the header of a .wav file stored on an SD card.

s SD_Card_Write-for-RS-EDP - Writing a character string to a file on an SD card.

& Smart Card .

s Magnetic Card Reader@ — How to connect and use the Apollo Magnetic Card Reader from Sparkfun

Digital Signal Processing
K 777w TOR—=

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

TextLCD lcd(p24, p26, p27, p28, p29, p30);
SDFi leSystem sd(p5, p6, p7, p8, “sd”);

int main(void) {
FILE *fp = fopen(”/sd/test. txt”, “w”);
if (NULL != fp) {
fprintf (fp, “StarBoard Orange. mbed NXP LPC1768.");
fclose (fp) ;
} else {
error ("Open failed. ¥n” );
return 1;
}
led.clsQ;
lcd. locate (0, 0) ;
led. printf (“Finish”) ;
return 0;
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82 T4LY KD
W&k USB @ localfilesystem & (38720 Y77 ¢ L7 MU HERTE D03 5,

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

TextLCD lcd(p24, p26, p27, p28, p29, p30);
SDFi leSystem sd(p5, p6, p7, p8, “sd”);

int main(void) {
DIR *d;
struct dirent *p;
led.cls();
d = opendir (“/sd”);
if (d!=NULL)
{
while ( (p = readdir(d)) '= NULL )
{
lcd. printf ("%s ¥n”, p->d_name) ;
wait(0.5);
}
}
lcd. locate (0, 1) ;
led. printf ("*x Finish *x 7);
return 0;

83 TJ7AIL—EDER
SD H—FANDT7 7 A4 D 5% LCD ILHE T, bEHAHARED T 7 A VAT T,

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

TextLCD lcd(p24, p26, p27, p28, p29, p30);
SDFi leSystem sd(p5, p6, p7, p8, “sd”);

int main(void) {
DIR *d;
struct dirent *p;
led. clsQ;
d = opendir ("/sd”);
if (d!=NULL)
{
while ( (p = readdir(d)) '= NULL )
{
led. printf (“%s ¥n”, p->d_name) ;
wait(0.5);
}
}
lcd. locate (0, 1) ;
led. printf ("« Finish #*x ”);
return 0;

SD I — RTuli—REMMEND Z L b ol &5,
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9 TU4AI)HH (LED)
Z 2 TCIHIETR AT S LED 71 75 Mo NWTEZ 5,

9.1 ZEHEFESTA
Lk 1 FOHRLLTOE, Switch UTHEST T2 LHH T, RH< 25D,

led_test_1.cpp

#include “mbed. h”

DigitalOut led1(LED1);
DigitalOut led2(LED2);
DigitalOut led3(LED3);
DigitalOut led4 (LED4);

int main() {
unsigned int i=0;
while (1) {
if (i==4)i=0;// i=4
led1=0;
led2=0;
led3=0;
led4=0;
switch (i) {
case 0:
led1=1;
break;
case 1:
led2=1;
break;
case 2:
led3=1;
break;
case 3:
led4=1;
}
i++;

wait(0.1);
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9.2 EHZEFMAT IAE

Pin Zfi3E L OB LFIATE 5, 7027 7 MIHMIZR D,
(led_test_2.cpp)
#include “mbed. h”

DigitalOut led[]={LED1,LED2, LED3, LED4} ;

int main() {
unsigned int i=0;
while (1) {
led[0]=0;
led[1]=0;
led[2]=0;
led[3]=0;

led[i]=1;
wait(0.1);

i+t

if(i==4)i=0;

N 2=y g LTERICRERDLDGA N IA4 X =)eE25, BFVNIZFEL Pin AH->TbHH
B ED TR,
(led_test_2_1.cpp)
#include “mbed. h”

DigitalOut led[1={LED1, LED2, LED3, LED4, LED3, LED2} ;

int main() {
unsigned int i=0;
while (1) {
led[0]=0;
led[1]=0;
led[2]=0;
led[3]=0;

led[i]l=1;
wait(0.1);

i++;

if (i==6)i=0;
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9.3 BusOuté&v 7 hLPRAZFESHE

TFTOHNVHNEARZLE L TCERTDIHELSD, ZNE2FIHATL EEIBITRIZRD,
(led_test_3.cpp)
#include “mbed. h”

BusOut leds(LED1, LED2, LED3, LED4);

main() {
int i=0;
while (1) {
leds = 1 << i
wait(0.1);

i++;

if (i==4)i=0;

AL 7 LU dhR
(led_test_3_2.cpp)

#include “mbed. h”

BusOut leds(LED1, LED2, LED3, LED4);

main() {

while (1) {
leds = 1; //0b0001
wait(0.1);
leds = leds << 1; //0b0010
wait(0.1);
leds = leds << 1; //0b0100
wait(0.1);
leds = leds << 1; //0b1000
wait(0.1);
leds = leds >> 1; //0b0100
wait(0.1);
leds = leds >> 1; //0b0010
wait(0.1);
leds = leds >> 1; //0b0001
wait(0.1);
}
}
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10PWM

PWM 33V 223 (pulse Width modulation) Dl T, —EHDOND On FEfD 5 ® 5E|E (Duty
b)) #Z{bSEHZ & T, ON-OFF L7 v ¥ i) T, LED OB 5 X 22k sy, T—%
DOHEEEA ST T 5,

tﬁ
=
PWM O[]

t/T 7% Duty

mbed O/N— K7 PWM THIHT& %5MiX LED1-4, p21-p26 £ TTHD, YwBoard Orange
X LED1-4, p21-p23 BFIH T& %, 7272 L LED4 & p23 O RIEMEAN K EE A, mbed iF, TXTD
N— FCRE U2 288038 0 97,

10.1 PWM (LED)
10.1.1 74541

mbed @ LED1—4 $ PWM TSN TWAED T PWM OEWEAfHEICHERTH Z &Nk S,
(pwm_led.cpp)

#include “mbed. h”

PwmOut led (LED1) ;

int main() {
while(1) {

for (float p = 0.0f; p < 1.0f; p += 0.01f) {
led = p;
wait(0.01);

}

for (float p = 1.0f; p > 0.0f; p —= 0.01f) {
led = p;
wait(0.01);

}

main BEN O while 3 TR /L — 7
WD for L Tled D% 0d112T %, (0.01 B> 1% T4
D for LT led DHSIZ 19012T %, (0.01 B2 1% T oL
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10.1.2 FAd S5 L2

NYxz— g (pwm_led_2)

#include “mbed. h”

PwmOut led1 (LED1) ;
PwmOut led2 (LED2
PwmOut |ed3 (LED3
PwmOut |ed4 (LED4) ;

OO —

int main() {
unsigned int i=0;
while (1) {
if (i==6)i=0;// i=4
switch (i) {

case 0:
ledl1=1;
led2=0.5;
led3=0.1;
led4=0.01;
break;

case 1:
led1=0.5;
led2=1;
led3=0.5;
led4=0.1;
break;

case 2:
led1=0.1;
led2=0.5;
led3=1;
led4=0.5;
break;

case 3:
led1=0.01;
led2=0.1;
led3=0.5;
ledd=1;
break;

case 4:
led1=0.1;
led2=0.5;
led3=1;
led4=0. 2;
break;

case b:
led1=0.5;
led2=1;
led3=0.5;
led4=0.1;
break;

}

i++;

wait(.1);

}

10.1.3 IGH1 BEEBLEL LS,
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10.2 PWM(E—% @)

a5 NI LED OBEE L EDLR,
JEH#AIE 500Hz LA E TR 5,

TV =R A = E A F— RO S PWM D ) A XOE A2 LR LN SRR EIIRET
LZRMEND D, FIELR ST, BOWTRRTRVWEREEZRIRL WD EELH D)

F72. A% E B 57-9121, mbed & FET OB ORI O E2%E S5, FET 47— MMIlz% -
7B BRI HERH Y, 7+ N7 T TLP250 72 &2 MICFIHT 5,

[N

N0,

TN —RA—LE (A

mbed

GND

mbed & E— % OEEfEX

10.2.1 HHE1
1% 5 Z & 12 10% T2 LT, 100%% 121k T LED 28474270 77 A&{EKT 5,

10.2.2 IGH2

JE131(440Hz,1kHz,2kHz) # 2 2 T, 1V 230 2 s+ 2.
BN DTN B,
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11T E2ILAA (RA v FDEIERER)

11.1 [EE&

FUHNEAKETAL v F 2T 5 E ST TFTRED X 5 I8k T 2008 % TH 575, mbed 1L
NT v TEPLERF > TWDHDOT, a2/ 7 ANT Mode % PullUp £— FIZRET 21X, FTRAD X
INCHHEL TE D, (DFEVEFHE GND © 2 KTRL 70%) \PULE— RIFEZ HIE 2 72FFIZ mbed
DENRNEIZTH72DDOEPTTT (IkQFERE TRV,

Vee

mbed Vg mbed
\ P20 \|_‘ Ah P20
GND GND

Normal & — FEEOHE#E (PullUp [FI#%) PullUp &— REFO T

KEEIZT Ly RR—RIZEKEEES L TRIO X 912725

mbed & 7 L v KR — RO

11.2 7a495 LA

A2A v FEMLTWDLEET LEDL NS4 5L 597 0T 05185, BERDIIAAL v F %24
L7- & % |2 Digitalln TOff |25 2 L TH 5,

#include “mbed. h”

DigitalOut led(LED1);
Digitalln sw(p20);

int main() {

sw. mode (Pul IUp) ;
while(1) {
if(lsw)led = 1;
else led=0;
}

]

main BN @ while [JHERRL—
if LT sw=0(DFEVIHINTWBEHEE)2D led 84T, THLISMIHELT,
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11.3 SA1EIYiA#)

FVIABIT, 7077 LEEHEL TWAHRFIC, MIORRE THOEEZ ANLZ L ThDH, ~— I
XobDl, AA~v—72EYT NMZEDHLDORHDH, ZITEHEAAL v T EHT T L2 led Z On—Off 3
70T L EEZD,

Pin19 & Pin20 iX# 0 iAAOHE A A/2 O T Pinl0 IZEH L THEITT 5,
#include “mbed. h”

DigitalOut led1(LED1);
DigitalOut led4(LED4);
InterruptIn sw(p10);

void event() {
led4=1led4;
}

int main() {
led4=0;
sw. mode (Pul IUp) ;
sw. rise (&event) ;
while (1) {
ledl = Iledl;
wait(0.2);
}

Wt TLED 1 % led1, LED4 % led4 (2| ViAHZ AT LT pl0 & sw & L TEEKT D,
event BIXI led4d OIRAELZ KT H 7217 TH D,
F9°. main BAEBETIND &

>  led4 ZIH4T

> EIVIAZATN % PullUp £— K

> F7- sw % Rise BT event B & FE5

(Rise Ff  DFV 1200w & L7z & IR LTz k)

BIET D,

Fx 2V 7ORBETEFCEELRY, TRROMRICERE L THET 5,

EVCC mbed
BOEE___
| I
I IYk\é\' | p10
e—— |
\ : 01uF[ : :
GND : GND :l 77777777777777

7Bl %2 N 2 7= sw B
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114 [SA2(F Y2V TDFvY)
LED O fUTEK THIULRTO 7 1 2T A TR,

L LEERZ DD 272813 sw OF

Y2V T DOEBELEZ T HE FESEELRY, 22 TiE LCD AW TE < 5y ON-OFF Z#:1 iK

LTCWLNTF =735,

a— R&Z AT BN TextLCD DT A 75 U DA AR — RS LEL

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

DigitalOut led(LED1);

DigitalIn sw(p20);

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

int i=0;

void tick(void)

{
led.cls();
led. printf (" %d “, i) ;
if(sw.read()==0) led=1; else led=0;

int main() {
int ssw=1;
sw. mode (Pul IUp) ;

timer. attach &tick, 0.1);

while(1) {
if(sw. read )==1) {
i T (ssw==0) {
ssw=1;
}
lelse{
if (ssw==1) {
P++;
ssw=0;

}

T BTN EN

SHEMEIC T 50O T 100mS HIZEHT 5,

BH ssw ILRTEID sw OWRBEEZFF > TEBY . THABTILLIERICER i 2D T T v 745,

,,,,,,,,,,,,,,,

GCAAY Nl y

&9

Bl & 0 2 7= A1l it

FES IRLES h OHEHL RIFEASBI IE ISR T TV D 1kQ 2T DO EEHT 5,

G ORI 01 u F O 2> F o CRESEIEFEE 0.1ms)Ic T 5.,

FERCEEAZZEZ TENLS DWF ¥ X U & TI3FEAET LR T 5,
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12AD a2 /\—%4

AD 2o R—R I 7 e lET VX NIERTHZ L TH D, mbed DAL p 15 235 p20 G+ D
6 A THIH T& 5, Analogln.read B3 0 2°5 VecGaE 3.3V)% 0 /05 1 O CTat D Z LN TE
5o

AnalogIn.read_ul16 Bi% Tl 0x0-0xFFFF ¢ unsigned short TRV ENE > T 558, £b*FH
mbed @ NXP LPC1768 (% 12 By h® AD = L/ N—Z B2 D T 0xfff0 T~ A7 T 561820,

F7-. NXP LPC1768 l3m#H2 10 By hDOE—RENLEHH L TWD2, mbed 7 77 K EDA—
Bttt RO T A4 7 F VT EY, LML, mbed 7 7T RETABLTWD2—HH W15,

12.1 aZEnzs

Z Tk, 7 e JoyStick THER & T 5,
#*TextLCD O F A 77 U iRNLH,

#include “mbed. h”

#tinclude “TextLCD.h”

TextLCD lcd(p24, p26, p27, p28, p29, p30): // rs, e, d4-d7
Analogln x (p19);
Analogln y (p20) ;

int main() {
led. clsQ;
lcd. printf (“ADC TEST¥n") ;
while (1) {
lcd. locate (0, 1);
lcd. printf ("x=%4. 2f y=%4.2f", x.read(),y.read()) ;
wait (0. 1f);

mbed
JoyStick
VOUT VCC
GND GND
p19 X
p20

X YaA AT v L OB

VaA AT v L OERGTE
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12.2 REt+ Y
LM35D #FIH LI REH 21Em T 5,

LM35D (ZEMEEE 4V 726 THHDTVIN & LT VU (USB o ftfa s o &) ZHH %,

[=IERERS 3.3V THLEIEIXZ TS, ]

#include "mbed.h"
#include "TextLLCD.h"

TextLCD led(p24, p26, p27, p28, p29, p30); // rs, e, d4-d7
AnalogIn temp(p20);

int main() {
led.clsO;
led.printf("Temperature ¥n");
while (1) {
led.locate(0,1);
led.printf("%4.2f Deg",temp.read()*330.0);

wait(0.16);
mbed
TO-92
Plastic Package
8 ~ —
e
VIN Vs L L
GND GND
BOTTOM VIEW
Order Number LM35CZ,
p20 Vout LM35CAZ or LM35DZ
See NS Package Number Z03A
BE Y Y — L DB LM35D o v &

M RJEL L —OBE
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13USB X L— J#gk

PC %~ A% — mbed # AL —7 & L7 USB#fiix Z Z CIIA T 5, mbed D/ N> K7 v 7 TRl
BNRbBEY, vIRA, F—AR— R, HETF A X (F—AR—F+<v w7 x), HID 554 %2, USB VU
7 v, USB MIDI, USB Audio, USBMSD 7 E23FHH K 5,
131 USBYOR&IZal—3arvd 5
13.1.1 N> KT v DY > FILEFT (USB Mouse Hello World)
N RT7 w7 OF @ Networking & Comms (2 USB~ 7 ADIEHAH 5,

Networking & Comms

rial - Seral/lUART bus

Se
SerialHalfDuplex @ - Halt-duplex Serial bus

5P - 5Pl bus master
SPISlave & - SPI bus slave
SPIHalfDuplex & - Half-duplex SPI bus master

12 - I*C bus master
12CSlave @ - I°C bus slave

» CAN-Controller-area network bus

» USBDevice - Using mbed as a USB Device
¢ LSBMoyse - Emulate a USB Mouse with absolute or relative positioning
Emulate a USB Keyboard, sending normal and media control keys
USBMouse ard - Emulate a USE Keyboard and a USB mouse with absolute or relative positionning
LUSBHID - Communicate over a raw USBHID interface, great for driverless communication with a custom PC program
USEMIDI - Send and recieve MIDI messages to control and be controlled by PC music sequencers etc
LUEBSerial - Create a virtual serial port over the USB port. Great to easily communicate with a computer.
LUSBAudio - Create a USBAudio device able to receive audio stream from a computer over USB.
USBMS=D - Generic class which implements the Mass Storage Device protocol in order to access all kinds of block storage chips

0000000

s Ethernet- Ethernet network

Time & Interrupts

% /~Nv K7 w27 @ USBMouse
(1) Zua sl I L% AR —F

From the mbed microcontroller 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 also
connect the USB power to VIN to power the mbed when connected

Hello World

| USBMouse Hello Werld!

(1 Tube}

#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;
y = sin((double)angle*3.14/180.0) *radius;
mouse.move (x, y);
angle += 3;
wait (0.001);

USBMouse_HelloWorld » Import this program

USBMouse Hello World

Program published 3 ] 4 5 ago by [ San

USBMouse D<—

Import Program 4

Import Program
Import Program in to vour Workspace

Program Mame [SBMouse_Helloworld

| QK | | Cancel |

AVR—= R NEDF AT T
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(2) 2 XA LT mbed IZFEITT7 7 A V& ALD,
(3) mbed ®~4 7 v USB 359,
(4) HESZBIZHERET 5,
*mbed O~ 7 17 USB (X mbedIO &£\9 HDIZER>TNDHDT, ZZTHOhH USB
TIEHH AL, HE!

mbed
USBI#Y4%
VIN Vuss
GND GND
D+ D+
D- D-

USB D #tX

%

it 5 A

(5) E®EThHIZX, PCITUSB ##6id 2 LT A AR LD HH— Y AR#E<,
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13.1.2 7F+ AT <TIRX (JoyStick D)
Trua 7 AJITHEM LT JoyStick 28t LT, T r s~ XEES,

#include “mbed. h”
#include “USBMouse. h”

DigitalOut led(LEDT);
USBMouse mouse;
Analogln x (p19);
Analogln y (p20) ;

int main() {

float xx,yy;

int mx, my;

while(1) {
xx=x. read () ;
yy=y. read() ;
if((xx<0.45) || (xx>0.55))mx=(xx-0.5)*10.0;
else mx=0;
if ((yy<0.45) || (yy>0.55))my=(yy-0.5)*10.0;
else my=0;
mouse. move (mx, —my) ;
wait(0.01f);

DU EOHEIZERDR H 1= FREWD T 0.45 725 0.55 F TEREE & T 5,

13.2 USBA—T 1 #
5k D DEAFITENTNA D THIR
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14USB ¥ X 2 —#gE

141 USB 75y aAEYUDFAA
14.1.1 BE

)RV 0 =0/ ANSY I BVNPAN
USB 77 v aAt) DEEIAHRITIZ USB MSC (Mass Storage Class) Host 74 77 U A%3H
T3, CookBook ® USB ® USBMSDHost #&&\27 1/ 7 AR D IALET,

Inspired by this thread Tve been working on making mbed read USE sticks. After making an initial port of XP’s
USBHostLite example, | got stuck since my mbed was an older, LPC2368 model, and did not have USB host.
However, kind people helped me to get a 1768 unit much faster than Mouser could get it in stock, and with the help
of llya | | finally have a working example that plugs into the standard FATFileSystem.

Usage

You can try my code by importing this project (. MSCUsbHost

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

Usage is similar to LocalFileSystem or SDFileSystem classes:

#include "mbed.h"
#include "MSCFileSystem.h"

MSCFileSystem msc("msc"); // Mount flash drive under the name "msc"

int main()

{
printf("\nTesting file write:\n"};
FILE *fp = fopen( "/msc/msctest.txt"™, "w");
if { fp == NULL )

(2USB 2 E U 287 5,

(3)TeraTerm 72 £ T mbed @ Sirial on USB ##ki9 5,

(4) Reset R & v & #Hp4,
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1412 Z74ILDEEAH

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

TextLCD lcd(p24, p26, p27, p28, p29, p30);
MSCF i leSystem usb (“usb”) ;

int main(void) {
FILE *fp = fopen(”/usb/test. txt”, “w”);
if (NULL != fp) {
fprintf (fp, “StarBoard Orange. mbed NXP LPC1768. ) ;
fclose (fp) ;
} else {
error ("Open failed. ¥n” );
return 1;
}
led.cls();
lcd. locate (0, 0) ;
led. printf (“"Finish”) ;
return 0;

1413 T4 L9 F)DER

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

TextLCD lcd(p24, p26, p27, p28, p29, p30);
MSCF i leSystem usb (“usb”) ;

int main(void) {
mkdir (“/usb/mydir”, 0777);
FILE *fp = fopen(”/usb/mydir/sdtest. txt”, “w”);
if (fp == NULL) {
error ("Could not open file for write¥n”);
]

forintf(fp, “Hello fun SD Card World!”);
fclose (fp) ;

led. clsQ;

lcd. locate (0, 0) ;

led. printf ("Finish”);

return 0,
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1414 274 ILD—ERTE

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

TextLCD lcd(p24, p26, p27, p28, p29, p30);
MSCF i leSystem usb (“usb”) ;

int main(void) {
DIR *d;
struct dirent *p;
led.clsQ;
d = opendir (“/usb”) ;
if (d!=NULL)
{
while ( (p = readdir (d)) != NULL )
{
led. printf (“%s ¥n”, p->d_name) ;
wait(0.5);
}
}
lcd. locate (0, 1) ;
led. printf ("*x Finish *x 7);
return 0;
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15m3pi TH#EIE S

Pololi 3pi % mbed THIHTE 2 XL 512 L7z m3pi iE cookbook TABI &N T35, (Tutorials and
Examples @ Robotics) F72., ZDOH T, 7477V HLAIN., mbed S EICHEHTE 5,
Tutorials and Examples

e ADC Performance 7 - 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
& Internet of Things - mbed demo of ‘the internet of things’, using wifi to send sensor data
s \Websocket and Mbed - Make your own Internet of Things project!

Software Development

e \Writing a Library - How to write your own library

e Documenting a Library - How to get AP| documentation automatically generated for your own library

e Calling Library APl Functions - How to use the official mbed libraries

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

e Using mbed with GCC and a text editor & - using the mbed chip offline (Windows, modifiable for Linux)

e Using mbed libraries with GCC &2 - Offline compilation with mbed libraries

« Bit-Banding - (Non-Interruptible) Atomic bit modification

e Object Oriented Programming Review & - A fairly simple review of OOP focusing on class inheritance and

polymorphism. 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 &7 — 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

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

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

Robotics

mbed Rover - Combining motors, QEI, PID control and an IMU
IRobot Create Robot or a Roomba - How to get started using mbed for control
Sparkfun's Magician Robot base kit & - How to get started using mbed for control

mbed ® Cookbook ? m3pi D~<—

15.1 Hello World

SN S %12, m3pi_HelloWorld 4 %473 %,
Hello World!

This simple program will drive the m3pi forward, spin it left, reverse it and spin it right.

¥ m3pi_HelloWorld » Import this program

Hello world program that just gets the m3pi moving

blished 13 5,5 2011 by [Pl Chris Styles

You Tube Clipe?

Hardware

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

m3pi @ Cookbook DX—

56 |



15.2 LED M {EF
15.2.1 BT{RENH

Cookbook {2 & 5 & m3pild/"—7 A — KT 720deg/sec THHDTT N ALE— KT 1HEEET 521
025 W TH5H, 7ILAL— RTHEETAITIIEDE—FE 1, FOE—F &% — 1ICRET D,
1522 745 A

m3pi_HelloWorld Z £ X#i % %,
lude “m3pi.h”

m3pi m3pi;

DigitalOut
DigitalOut
DigitalOut

led1 (p19) ;
led2 (p18) ;
led3 (p17);

DigitalOut
DigitalOut
DigitalOut
DigitalOut

led4 (p16) ;
led5 (p15) ;
led6 (p14) ;
led7 (p13) ;

int
int
int
int
int
int
int

yyyyyyyyyyyyyyyyyyyyyyyyyyy

yyyyyyyyyyyyyyyyyyyyyyyyyy

1
1
1,000101000001,000001,0000010,0,0,
0,1,
1
1
1

» Yy

yyyyyyyyyyyyyyyyyyyyyyyyyyyy

yyyyyyyyyyyyyyyyyyyyyyyyyyyy

cooco—~o0o0o
N
coocoooo
N
— oo —~0o0 —~
coococoooo
N
N

yyyyyyyyyyyyyyyyyyyyyyyyyyy

int
int i,j;
m3pi. locate (0, 1) ;
m3pi.printf (“LO World”);

wait (2.0);

m3pi. left(1); // Turn left at half speed
m3pi.right(-1); // Turn left at half speed
wait (0.5); // wait half a second

for (j=0; j<10; 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) ;
}
wait (0.5);
m3pi.stop();

// wait half a second

]
15.2.3 E174l

m3pi @ LED %t 6724
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153 4 bL—RAAKRY k

Z4 v hb—2xaK vy hMd m3pi @ cookbook N Resources Line following activities (271 275 A
PHESNTWD,

Resources

e Line following activities &
e RPC Connections to the m3pi (including Bluetooth) &
o Resources for racing robots &

Useful numbers

e Speed of rotation: 720 degrees per second at half speed
o Forward/Backward: 470mm per second at half speed

Related Pages

m3pi D7 7 T I DR

PID ZRAL7-7 07 T A%, RIA—FIZHZIFTAL—XZEHOTEBRALHN !
A=A N ))
#define MAX 1.0 TERRKOAEY— K%
#define P_ TERM 1 THAIESZ
#define I TERM 0 THEOESE
#define D_TERM 20 T e &
EHTXD,
Bl 2 — 2 DBHAIX P_.TERM % 0.6 (i TF ¥ L ¥ L TH D,
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16Ethernet ®FIA A%

16.1 [FL&HIC
mbed 121X, & #1725 Ethernet OWHE D IC MMiito > T\ 5D, L7edd-> T, RI45 (T AL
XVERHT D EMBIEATE S X 912> T b, mbed D Ethenet DD T 7T A 547
TV E L H DN, Z 2T ERINC Cookbook (Z#i> TV D b D AEHHT 5,
16.2 Web H—/\
16.2.1 [FLOHIZ(BETOY S LDZHEHRAH EET)
(1) Cookbook @ HTTP Server O~_X— % <

and UDP

Network clients and servers

HTTP Client - GET a_nd POST requests

HTTE Server - handle HTTP requests ||

SMTF Client - a simple email client supporting plain authentication

MNTP Client - set the RTC

Twitter - post to twitter

SuperTweet - post to Twitter via SuperTweet

Pachube - post to pachube com &

MySaL Client - connect to MySQL

DMSResolver & - synchronous version of the DMNS handling

POP3E - a POP3 library

TCPLineStream &7 - a library wrapping a TCP stream in a simple-to-use interface
MNTPCLientMin & - bugfix version of the NetServices NTPClient
SimpleVWebSerice &7 - a simple web sewvice library, caling with HTTP GET and parses the resulting XML
Sockets APIE - the basics

8 e 8 8 e s e e e BT

B;

(2) 7ur7 7 hkmHirie

1

This program is available here:

) HTTPServerHelloWorld » Import this program

Program published 05 8.5 2010 by il Donatien

[}
o
il

Packages

Precompiled version:

) HTTPServer » Import this program

Program published 05 8.5 2010 by il Donatien

[}
o
il

Library

Architecture

The HTTPServer is composed of:

X YT a T A0

Import Program

Import Program E
Import Program in to your Workspace £

Program Name  HTTPServerHelloWorld

I ‘ OK ‘ I Cancel |

AVR—= DXL T s

(3) v M rLTrus 7 L% mbed IZHRIFET D,
(4) TeraTerm 72 & C mbed @ Sirial on USB % #5545,

(5) Reset R#¥ v %4,
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(6) PC D Web 77 U 2869 5,
TeraTerm FiZ DHCP THEUS L7 IP 7 KL ANRE RIS,

@ COM7:0600baud - Tera Term VT = | B S

File Edit Setup Control Window Help

etting up... -
[. ¥fwk¥if¥eth¥EthernetNet[f. copioetup@S6] W Addr iz @ 00:0Z2:f7:f0:03:bb.

[. ¥fuk¥if¥eth¥EthernetNet [, copizetup99] DHCP Started, waiting for IP...

L. ¥fwk¥if¥eth¥Ethernetlet[f. cppioetuplld?] Connected, IP © 195.168.1.5

Betup 0K

Eistening. ..

TeraTerm & [H
FR LT RV A% Web 77 U ¥ TR T 5,
€ http://192.168.1.5/ - Windows Internet Explorer =INCEl X

@Qv el http://192.168.1.5 -[&[4]x

7 BRIEAD | @hip//192.168.1.5) | - O =

*§ Google 2o

Hello world !

@ e —Fw | FEE—F: ER fa v H100% -
77 U Wi

“Hello world!” & #F/r 7= 5T,

A=A ENOE L

#include “mbed. h”
#tinclude “EthernetNetIf.h”
#include “HTTPServer.h”

EthernetNetIf eth;
HTTPServer svr;

DigitalOut led1(LED1);

int main() {
printf ("Setting up...¥n");
EthernetErr ethErr = eth.setup(); //DHCP &Y IP 7 KL R %1§ 5,
if (ethErr)
{
printf ("Error %d in setup.¥n”, ethErr);
return -1;

}
printf ("Setup 0K¥n");

svr. addHandler<SimpleHandler> (/") ; //Default handler
svr.bind(80); //Port80IZbind 33,

printf ("Listening...¥n");

Timer tm; //Timer
tm. start(); //BAX—FERE—F+EE D,
//Listen indefinitely
while(true)
{
Net::poll ) //HHENEULHAR—Y2IT B, (CCHOREHEIIVEEIZL>TER
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%)
if(tm.read()>.5) //0.5#LILEFE>1=-5 LED D REAMEIZAS
{
led1=!1ed1; //Show that we are alive
tm. start();  //Timer Z##L$ 5,
}
}

return 0;

J

DFE Y LED 2880 L TWDREE, WERR 2 WCLEAHET LT D) FEERLTWND,
svr.addHandler<SimpleHandler>("/"); 1Z/(->% 9 /b— b)i% SimpleHandler (Z4%#¢ L CTU 5,
SimpleHandler /3 hello world!” % K J 721 D /L—F >

16.2.2 EE®D Web H—/\

EiAD Web b — 37 7 A N EBEL LT THY  TD7 7 A VOALEE Web DL— b 2 BT T 5
7ZTCHER B3 D, mbed DNED 7 T » v a A VITHIKINH LD THEIO LEE A,

ZITH. USB7 I viaAEY (USBMSD) &FIMT 2844554 %7

(1) a7 r2u2FRLET,
Z Z X Web_Server & W9 &REiMICLET,

Create new program =
Create new program I
Use this Form ko create a new C++ program
e
5] Flease specify program name

Program Mame:

Web_Server
The name of the directory that will be created to contain your program

| Ok | | Cancel

B =0/ N A DYy |

(2) MERT 7 AMTATT7))eEDD,
Hl2 USB 77 vva A7 u s/ 7 A (MSBUsbHost) 75 USBHostLite(™” #+ /L %)
FATFileSystem(Z A 7 V), MSCFileSystem.cpp. MSCFileSystem.h # 2 tv'—9 %,
HTTPServerHelloWorld 7> 5 EthernetNetIF(Z o 77 V) HTTPServer(7 A 77 V)% a bt —4 %,

Web Server ® FIZ R v 7 & Ruevy X Tab—Cx%4
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(3) 7u I L&Y D, FIOT 0T T ENERFOHSEEET D)

(main.cpp)

#include “mbed. h”

#tinclude “EthernetNetIf. h”
#include “HTTPServer.h”
#include “MSCFileSystem. h”

EthernetNetIf eth;
HTTPServer svr;

DigitalOut led1(LED1);
MSCF i leSystem usb (“usb”) ;

int main() {
printf (“Setting up...¥n");
EthernetErr ethErr = eth. setup();
if (ethErr) {
printf (“"Error %d in setup.¥n”, ethErr);
return -1;
}
printf (“Setup 0K¥n");
//svr. addHandler<SimpleHandler> (“/”); //Default handler
FSHandler : :mount (“/usb”, “/”); //Mount /usb path on web root path
svr. addHandler<FSHandler>(“/”); //Default handler

svr.bind (80) ;
printf (“"Listening...¥n");

Timer tm;
tm. start () ;
//Listen indefinitely
while (true) {
Net::poll();
if (tm.read()>.5) {
led1=!led1; //Show that we are alive
tm. start();

}

return 0;

(4) USB A VODOHE
USB |Z html 7 7 A /L Z &V TC, YcBoard orange [Z#5: 3 5,

77 A NVEI1L 8.3 ERUTT B,
(index.htm)

<html>

<head>

<title>mbed web server</title>
</head>

<body>

<p>test mbed</p>

</body>

</html>
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(5) A7
Uty LT, PC®D Web 77 UL CE L 00ERT 5,

& mbed web server - Windows Internet Explorer_‘ =
OO = | hitp//192.168.1.5/1 +| 5|4 |  |[*W Google
—— e _ —

W BREAD  [gg)-[Wpwb.. [Em. x| | B - 07

-

test mbed

@ (5—Fy b | BEE—F:ED G4 ®100% v |

Web ~_—

KIDTATZ IV TIET 7 ANAIT8IIEAT, v AFaxs MIVR— ST EHTT,
T 7 ANVEREDORE RER & NTHT EE A,

63 |



16.2.3 #I#A Web H—/\ (FD 1)

mbed % Http — 3¢ LT mbed ® LED ®F > 7 %Hll+ 2570 /T b&21ED,
Web +—NICT7A TV EMADHZLETHRETHD T, FIEOFE TBIRI,

(6) 7nr7 7L %XEHT D

-
—

h&i\

i
=

#include “mbed. h”

#tinclude “EthernetNetIf. h”
#include “HTTPServer.h”
#include “MSCFileSystem. h”

EthernetNetIf eth;
HTTPServer svr;

DigitalOut led1(LED1, “ledl”);
DigitalOut led2(LED2, “led2”);
DigitalOut led3(LED3, “led3”);
DigitalOut led4 (LED4, “led4”) ;
MSCF i leSystem usb (“usb”) ;

int main() {

printf (“Setting up...¥n");

EthernetErr ethErr = eth. setup();

if (ethErr) {
printf ("Error %d in setup.¥n”, ethErr);
return -1;

}

printf (“Setup OK¥n");

Base::add_rpc_class<DigitalOut>();

//svr. addHandler<SimpleHandler>("/”); //Default handler
FSHandler: :mount (“/usb”, “/”):; //Mount /usb path on web root path
svr. addHandler<FSHandler> (“/”) ;. //Default handler

svr. addHand | er<RPCHandler> (“/rpc”) ;

svr.bind (80) ;
printf ("Listening...¥n");

//Timer tm;
//tm. start () ;
//Listen indefinitely
while (true) {
Net::poll();
// if (tm.read()>.5) {
// led1=!led1; //Show that we are alive
// tm. start () ;
//}
}

return 0;

(7) AT LR
a4 LTy bEFT,
web 7T UMD
http://mbedIP/rpc/led4/write 1
L35 & LEDA BRI 52 & a2 5,
http://mbedIP/rpc/led4/write 0
L35 L LED4 2 ET T 5,
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http://mbedip/rpc/led4/write%201
http://mbedip/rpc/led4/write%200

(8) AR—L_—= LGl
R— L= 26 LED il L 720 5A 13 . mbed D70 7T A& BQET DZ0ER 2720 |
#IZ HTML 7 7 A /LX° Java Script O 7 7 A VEHBET 5725 Th 5,
(a) JavaScript ® 7 7 A LD E
/cookbook/Interfacing-with-JavaScript ® mbedRPC.js # USB 7 T v I = A€ U |[ZRGFT 5,

I I .bed Blog | Forum | Handbook | Cookbook | Code

Cookbook » Interfacing with JavaScript £ Wiki home

From the mbed microcontroller Cookbook]

Interfacing with JavaScript

To use the JavaScript Library on this page your mbed needs to be running a HTTP Server program. A HTTP server program
modified to fully support RPC can be found on the Interfacing Using RPC page. You can find more information about how to
connect to a network here.

JavaScript mbedRPC Library

+ mbedRPC libras

To use this library simply sa ed along side the bin and the HTML file which uses it
Here is an example HTML file which flashes LED1, fades LED3 and prints the analog input at p20 to the screen once a second

« Code

<html>

Cookbook 7>5 mbedRPC.js # % 7 m— R

(b)html 7 7 A V& HE
(test.htm)
<htmi>
<head>
<meta http-equiv="Content-Type” content="text/html; charset=iso-2022-jp”>
<title>mbed test web<{/title>
{script type="text/javascript” src="mbedRPC. js” language="javascript”></script>
{script type="text/javascript”>
mbed = new HTTPRPC() ;
led1 = new DigitalOut (mbed, LED1);
led2 = new DigitalOut (mbed, LED2);
led3 = new DigitalOut (mbed, LED3);
led4 = new DigitalOut (mbed, LED4);

{/script>

</head>

<body>

{form action="test. htm” method="get”>

<button type="submit” ID="btn_LED1a” onclick="led1.write (1) “>LED1 S *T</button> <br
<button type="submit” ID="btn_LED2a” onclick="1ed2. write (1) “>LED2 sm*kT</button> <br
<button type="submit” ID="btn_LED3a” onclick="1ed3.write (1) “>LED3 s *T</button> <br
<button type="submit” ID="btn_LED4a” onclick="1ed4. write (1) “>LED4 S *KT</button> <br
<br>

<button type="submit” ID="btn_LED1b” onclick="led1.write (0) “>LED1 ;&*T</button> <br
<button type="submit” ID="btn_LED2b” onclick="1ed2. write (0) “DLED2 ;&*T</button> <br
<button type="submit” ID="btn_LED3b” onclick="1ed3. write (0) “>LED3 ;&*T</button> <br
<button type="submit” ID="btn_LED4b” onclick="1ed4.write (0) “>LED4 ;&*T</button> <br
<br>

</form>

{script type="text/javascript”™>

var led_1=ledl.read();

var led_2=led2.read();

var led_3=led3.read();

var led_4=led4.read();

VoV VNV

AARVER VAR

document. write ("LED1 (L") ;
i f (led_1==0) document. write (";H%T") ;else document.write ("s%T");
document. write ("L TLYEF<br>") ;

document. write ("LED2 (L") ;
i f (led_2==0) document. write (“;H%T") ;else document.write (" &%T");
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document. write ("L TLVET<br>");

document. write (“"LED3 (L") ;
i T (led_3==0) document. write (";H%XT”) ;else document.write (" S%XT");
document. write ("L TLYEF<br>") ;

document. write ("LED4 (") ;

i f (led_4==0) document. write (";H%T") ;else document.write("&%T");
document. write ("L TLVET<br>");

{/script>

</body>

</html>

16.2.4 #I{EA Web H—/\ (FD 2)

Y¢BoardOrange o LCD I X(F a2 ELI T
(9) 7477 U TextLCD DM
Cookbook @ TextLCD 74 7 Z U @»=X— %[\ T, Import this library into a program %= 27 U v
745,

ST COMTaST CaT b CTEVet Wt 3 UK TTTpoT T3 VoTage OO COMmguTaton O STIe 0 VT,
ather side to GND, wiper ta VO. Adjust until you see a line of solid squares, then back off until they just
disappear.

Some displays need a negative voltage at VO. One side of the trimpot is connected to the negative voltage
instead of GND in that case. F.i. a Maxim MAX1044 can be used to generate the negative voltage.

Text LCD Library \

4# TextLCD - TextLCD Class Reference ] » Import this library into a program

Public Types

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

Public Member Functions

TextLCD (PinName rs, PinName &, PinName d4, PinName d5, PinName d6. PinName d7,
LCDType type=LCD16x2)

Create a TextLCD interface

int  putc (int c)
Write a character to the LCD

int  printf (const char *format,...)
Write a formated string to the LCD

void locate (int column, int row)

™ TextLCD 54 75 U e

Vw7 3HLEZICANLNENTLS 2O THEHEIZEDEET,

Import Library

Import Library {
Import Library in ko a Program

Library Name  TextLCD
Path: Web_Server -

| Ok | | Cancel |

X FATT7VDOAR— ATl
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(10) 477U RPC D&M
A =2 — NiZ RPC %#iEBML £ F, Cookbook @ Interfacing Using RPC
TextLCD 7 A 7 7 U & [A#&IZ Import L £,

‘ SV .a00nanaleT<RPCHANGLIET> (/ IDC T

3 RPC_HTTP » Import this program

A slight Alteration to Donatien’s HTTP Server Example so that it registers all the classes with RPC support to demonstrate
RPC over HTTP

010 by §ll Michael Walker

Adding RPC to your own code

Nearly all projects involve using more than just the mbed's Digital and Analog I/O and so the RPC interface above can rapidly
become insufficient and you're back to creating your own protocol and p 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.

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

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

Software Libraries

You now have a program running on mbed which handles the RPC ds. To make a pl li your software
needs to set up the transport mechanism on its end and format the commands into strings. To make this easier we've created
libraries that not only give you simple access to the RPC from several programming languages but also include classes for much

of the mbed API. The software libraries also include classes for the RPC Interface Library to help extend RPC into your own

RPC Interface 74 77 U DA KR — k

(11) 777 L0EH
R DSIET LT 5y

#include “mbed. h”

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

EthernetNetIf eth;
HTTPServer svr;

DigitalOut led1(LED1,"
DigitalOut led2(LED2,”
DigitalOut led3(LED3,”
DigitalOut led4 (LED4,”
MSCF i leSystem usb (“usb” ),

-hC»Jl\J—‘
NN NG N

TextLCD lcd(p24, p26, p27, p28, p29, p30);
void LcdWrite (char *input, char *output) ;
RPCFunction rpcFunc (&LcdWrite, “LcdWrite”);

void LcdWrite(char *input , char *output)
{

lcd. locate (0, 1) ;

lcd. printf (“%s”, input) ;

int main() {

printf (“Setting up...¥n");

EthernetErr ethErr = eth. setup();

it (ethErr) {
printf ("Error %d in setup.¥n”, ethErr);
return -1;

}

printf (“Setup 0K¥n");
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Base::add_rpc_class<DigitalOut>();

//svr. addHandler<SimpleHandler> (/) ; //Default handler
FSHandler: :mount (“/usb”, “/”): //Mount /usb path on web root path
svr. addHandler<FSHandler> (“/”) ;. //Default handler

svr. addHand|er<RPCHandler> (“/rpc”) ;

svr.bind (80) ;
printf (“Listening...¥n");

//Timer tm;
//tm. start () ;
//Listen indefinitely
while (true) {
Net::poll();
// if (tm.read()>.5) {

// led1=!led1; //Show that we are alive
// tm. start();
//}

}

return 0;

(12) HTML 7 7 A VO HE

AiElD test.htm (ZNZ 5D, FRTVDEE LIZE 5,

<html>

<head>

<meta http-equiv="Content-Type” content="text/html; charset=is0-2022-jp">
<title>mbed test web</title>

{script type="text/javascript” src="mbedRPC. js” language="javascript”></script>
{script type="text/javascript”>

mbed = new HTTPRPC() ;

led1 = new DigitalOut (mbed, LED1);

led2 = new DigitalOut (mbed, LED2);

led3 = new DigitalOut (mbed, LED3);

led4 = new DigitalOut (mbed, LED4);

lcd = new RPCFunction (mbed, “LcdWrite”) ;
{/script>
</head>
<body>
{form action="test. htm” method="get”>
<button type="submit” ID="btn_LED1a” onclick="led!.write (1) “>LED1 S *T</button> <br
<button type="submit” ID="btn_LED2a” onclick="1ed2. write (1) “>LED2 sm*kT</button> <br
<button type="submit” ID="btn_LED3a” onclick="1ed3.write (1) “>LED3 s *T</button> <br
<button type="submit” ID="btn_LED4a” onclick="1ed4.write (1) ">LED4 f*KT</button> <br
<br>
<button type="submit” ID="btn_LED1b” onclick="led1.write (0) “>LED1 ;&*T</button> <br
<button type="submit” ID="btn_LED2b” onclick="1ed2. write (0) “>LED2 ;&*T</button> <br
<button type="submit” ID="btn_LED3b” onclick="1ed3. write (0) “DLED3 ;&%T</button> <br
<button type="submit” ID="btn_LED4b” onclick="1ed4. write (0) “>LED4 ;&*T</button> <br
<br>
</form>
{script type="text/javascript”™>
var led_1=ledl.read();
var led_2=led2.read();
var led_3=led3.read();
var led_4=led4.read();

VoV VNV

AARVER VaE
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document. write ("LEDT [X");
if (led_1==0) document. write (";H%T") ;
document. write (" L TLNEF<br>");

document. write ("LED2 (") ;
i f (led_2==0) document. write ("3&%T");
document. write (" L TLVET<br>");

document. write ("LED3 [X”) ;
i f (led_3==0) document. write (";H%T");
document. write ("L TLIET<br>");

document. write ("LED4 (L") ;

i f (led_4==0) document. write ("3H%T");
document. write ("L TLVET<br>");
<{/script>

{input type="text” id="textbox” ></
<br>

else document. write ("S4T");

else document. write ("m=*kT");

else document. write ("S4T");

else document. write ("m=*kT");

input><button onclick="lcd. run(textbox. value) ; ">%{E</button>

</body>
</html>
(13) %7
Uty b LTET
€& mbed test web - Windows Internet Explorer oo ] |
@uv | ] hitpi/192.168.1.51 = | & [ 49| % |40 Google A

% BREAD (- [« [ @mbe. x| | -0 E - 7

LED1&KT
LED2S AT
LED3SAT
LEDASAT

LED1;AET
LED2;HAT
LEDZEAT

LEDAERT

LEDH (FFAITL T ET
LED2 (3 SfTL T ET
LED3(EITL T FEY
LEDAIIBITLTLET

rrbed test|

®100% -

v

@ 15Ty | BETE-EH

W 7o yEE
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16.3 NTP Client

NTP (Network Time Protocol)
a b —7p EELRHCERITH D, =
DN H L THD,

H—N\Fxy N —2 L CIEEAREREEAL LD LD TT, ZiUT
ITCIEA 2 —Fy N EERT D, 22Tl 74771

(1) v LAOfERK
New KA U #LHFT LT 0 7T AEERT S, (2713 Clock” & W 9 £ i CHERT 2)

Create new program b4

Create new program l
Use this form to create a new C++ pragram =
=
3] Please specify program name

Program Name:
Clack.

The name of the directory that will be created to contain your program

‘ OK | ‘ Cance

B A =B/ NP Gy = /4

(2) 9477 VDA KR—F
Vo727 A 77 Ui Ethernet, NTPClient. TextLCD T& 5,

(a)Ethernet 71 77 U
Cookbook @ 1> TCP/IP Networking ¢ Ethernet i#{R4 5,

Components and Libraries

This section is for information about different reusable building blocks; primarily components and the libraries, code and
information to make use of them. For more about Libraries, see Working with Libraries.

TCP/IP Networking

» Getting started with networking and mbed - read this first

»_Ethernet - physical connection and wiring

* Meh g Stack Releases - Information about the different TCP/AP stack versions

s NetSe s - Afork of the ariginal TCPAP stack (above), including additional enhancements and bugfixes

* MNetSe shin 7 - Stripped down version of Segundos MNetService library. No network services, only TCP and UDP

Network clients and servers

e HTTP Client- GET and POST requests
e« HTTP Server-handle HTTP requests
« SMTF Client - a simple email client supporting plain authentication
* NTP Clignt- setthe RTC
* Twitter - post to twitter
* SuperTweet - post to Twitter via SuperTweet
« Pachube - postto pachube.com @
* MySQL Client - connect to MySQL
+ DMSResolver @ - synchronous version of the DNS handling
e POP3 & -aPOP3library
* TCPLineStream @ - a library wrapping a TCP siream in a simple-to-use interface
+ MNTPCLientMin @ - bugfix version of the NetServices NTPClient
e Simpl ervice @ - 3 simple web senvice library, caling with HTTP GET and parses the resulting XML
» Sockets API# - the basics
Cookbook O[]
From the mbed microcontroller Cookbook
Ethernet sear|
Hardware

First of all you have to connect your mbed to a RJ45 jack These instructions can be found here : Ethernet R145.

Packages m

Precompiled version:

cor
EthernetNetlf » Import this program
Rece

Program published 05 8.5 2010 by 2
Library +H
Getting started c'["
This is essentially a tri-iner ]

Firstinclude the header file:

Ethernet 7 1 77 1 Ol
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R EZ- PN DD TEDE £ OK /4,

Import Program

Import Program
Import Program in to your Workspace @

Program Name  =thermethetIf

| Ok | ‘ Cancel |

X TalIih0fR— DXL Tl

EthernetNetlf 7’11 7" F A(7 3 VX)) 3k D

[ 7] ethernet_test_htip_2b

=

[T LPC175s

[ LPC2368
FIAP_TEMP_Sensor

+ [ Frap TFMP Senane?
A VR—bhENTTRT T A

A E#E AT % mbed 1 NXP LPC1768 72 T, LPC1768 % EthernetNetIf |~ Rename 3 5%,

|i| ethernet_test_http_2b

= EthernetMetIf 5
[IR] . 175 I O
L LPC Expand

FIAP_TH

FIAP_TH

hella Mew Folder ...

hello2 Mesw Library, .

HTTPSe

HTTPSe

ishida

[F] LcD_ted  Expart Folder...

led_tes

led_tes
led_tes Folder Revisions...

LEDTES]  commit...

LIB_TE]

] lib2led | SaveAs..

lib_testf|  Save Al Ctrl-shift-s

Mew File. ..

Import Files. ..

Import Library...

Conwert to Library

I[F] m3pi_H Rename F2 |
ML Delete., Del
[F] m3pi_Li

B ZanMFETOREI) v I A=a—

X 5T Library (ZE#7 5

- w

- -
B [iF] Ethernetiettf 3
O Expand

[l NewFile...

F hew Falder. ..

" hewLis

h ew Library. ..

A H  Import Files...

Hi Import Library. ..

is

L Export Folder ...

|E| Canverk ta Library

[

g Folder Revisions...

F W Commi...

T
5 As..

i ave As .

l Save Al Ctrl-shift-3

] m Rename Fz

F M Delete... Dl

[P msporeroowE——————7—

K ZHANK ETOEZ Y v 7 A=a—

ilter:
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Library % Publish L C, ¥Z T8z s L9275,

TAT T VIIRESND,

) e e -
= Ethernetietlf 3
L7 LPc2368

| FIAP_T|  Expand

7] FIaP_TH .

El hella Mew File. ..

El hello2 Mew Folder...

E HTTPSe Tew Library. ..

al

= E se Impoart Files...

[ ishida )

E LD ted Import Library,.,

H |Ed_hESﬂ| Publish Library. ..

gl led_test Export Library...

] led_test]

H LEDTES]  Rewvert Library..,

E LIB_TES|  Conwvert to Folder

7] lib2Zled

% lib_test Folder.Revisions...

El m3pi_Hs Cornrnit, .,

El m3piHY  Save As...

- -

B mpil oo culshis
(7] m3pi_Lir

3] m3pi_Li Rename Fz  lerc
El MSCUsh Delete... Del bript
(7] MsCUsbHost2

[+ j] MetServicesSnuree

M FA477V0HR7 ) v A=a—

Publish Library x

Publish Library
This will publish a copy af yaur library on the mbed wehsite, where
ather mbed users can impart it

Revision Comment {optional)

Description

2

Taas

FIvoENT

@Add to my public mbed profile

EthernetNetIF

[

Cancel

X FATTVDONRTY yadfTas

72 |

& Profile | ™ Activity

Published Libraries

EthernetNetf!
(Thiz iz an unlizted program)
EthernetMetlf

moments acn by & vasushi tauch

Notebook

| Programs

¢ Libraries

EANDZ A7 Z Y Hii




TA47 7 V&7 775 (Clock) I[ZHXY A
m bed Blog | Forum | Handbook | Cookbook | Code

Users » yueee_vyt » Published libraries » EthernetNetlf

EthernetNetIf » Import this library into a program 7 Edit @ Delete

34} ago, by g yasushi tauchi ‘& Notags

Pub
+1
[

& summary || [@ Code 8 AP | ™ History

Summary of EthernetNet|f ¢ Emoed: ssibran fusersiueee_yibraries/EhemetNet . <.y

Description How to get this library
EthernetNetif @ Import this library into a program
@ This item is unlisted. Opens the mbed Compiler, and prompts you to choose a
program.
Ag the owner of the item, only you will see it listed on
mbed org When you have imported this library into @ program, you
and others will not be able to access it if they do not can then use the features provided by this library.

know the URL.

@ Download as zip

API

Download this library as a zip file

X Publish L7274 77 U DR—v

Import Library

Import Library
Import Library in b0 a Program L.

Library Name  EthernethetIf
Path: Clack -

| Ok | | Cancel

Import DX A 7 a7

(b)NTP Client 7 A 75 U
Cookbook ® H1? Network clients and servers WD NTP 7 A4 7> h & #IRT 5,

TCP/IP Networking

Getting started with networking and mbed - read this first

Ethernet - physical connection and wiring

Metworking Stack Releases - Information about the different TCP/IP stack versions
MNetSenvices - A fork of the original TCF/IP stack (above), including additional enhancel
MetServicesMin & - Stripped down version of Segundos NetSemvice library. No network
and UDP

Network clients and servers

HTTP Client - GET and POST requests

HTTP Server - handle HTTP requests

SMTP Client - a simple email client supporting plain authentication

NTP Client - set the RTC

Twitter - post to twitter

SuperTweet - post to Twitter via SuperTweet

Pachube - post to pachube.come?

MySQL Client - connect to MySQL

DMSResolver &2 - synchronous version of the DNS handling

POP3 & - a POP3 library

TCPLineStream &7 - a library wrapping a TCP stream in a simple-to-use interface
NTPCLientMin & - bugfix version of the NetServices NTPClient
SimpleVWebSenice &7 - a simple web service library, caling with HTTP GET and parses

Bemie ACM R al. L

mbed & — L~2—® Cookbook

RIFEEZB NSO TEDOE £ OK 2441,

. From the mbed microcontroller Cookbook.
NTP Client s
Packages

Precompiled version:

) NTPClient » Import this program

Program published 05 8,5 2010 by il Donatien Gamier

Library R
Architecture
The NTP client is a simple UDP client that will update the mbed's RTC

Includes

NTPCLient D~=X—
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Import Program

Import Program

Impark Program in bo your \Workspace

Program Mame MNTPClient

oK ||

Caneel |

AFez o 747 u s

AVR—=FTEDL LT BT T LBMb%,

[RIREIZS

X 5|2 Library (228 #9° %

74 |

=1
7] NTP_CLOCK
=NE NTPGiient
B[] LPC1768

® [ dbg
[T services
NTPClient.ar
[T Lpc2363
MTPClientExample

pwm_led
rtc_test

SD_TEST

FE sn TEST

Create_file
MakeDirerr

Mbool=7v 77 A

[E{# 4% mbed 1% LPC1768 72T, LPC1768 % NTPClient |Z

FH HEHH

7

HHEE

HEEEMNEBEBRNBE

] e
= [F] nTPciient

O

Iou Expand

EI NP Mew File...

% g:\-":n Mew Folder...
El rte 4 Mew Library...
El 507 Import Files..
El 50T Impart Library...
| so_T

oo

Export Folder. ..

[me]  THTFLIENT. S

2' seun Conwert to Library

2| soun|

H s0un Faolder Revisions. ..

El sounf  Comrit...

E soUn|

El stars Save As...

[ Step| Save Ml Cirl-Shift-5
H Shep| Rename Fz |
El Step Delete... Del
[ test

3 tacts

PEND EA) Y

NTP_CLOCK NTFCli
= [ nTPclient
L7 Lpc236s
O
F nreci{  Expand
El NTPCi Mew File...
Wi
& El pum.| Mew Folder...
) rtc_te )
El Sp_TE Mew Library...
El SD_TE Import Files...
El SD_TE Import Library...
[ sirial_
H sound, Export Folder...
El sound | Convert ta Library
2| sound
H sound Folder Revisions. ..
El sound Cormmit..
H stars_|
El Steppi Save As...
E] Steppi{  Save Al Chrl-Shift-3
H Steppi Rename Fz
E test Delete. .. Del
[ testz
[ test3

X FATT7VICEE

Rename 7%,



Library % Publish L C, ¥Z T8z s L9275,

TAT T VITRESND,

75 |

[ NTP_CLOCK T
=1 [[F] nTRclient
[0 Lpc2368
&,
El Expand
El New File, .,
gl New Folder. ..
3 Mew Library...
I
E Impart Files...
E| Impart Library. .
E
El | Publish Library...
El Expart Library...
3 Revert Library...
El lch
El Convert ta Folder
El Folder Revisions. ..
FY commit...
1]
El Save As...
El save Al Cerl-shift-s
] Rename F2
gl Delete... Del
H
[ test_led

X A 771 ® Publish

Publish Library x

Publish Library
This will publish & copy of your lbrary on the mbed website, where F]

=3

other mbed users can import it.

Revision Comment {optional)

Description
MTP Client

Tags

VP Ty SERATOL

dd to my public mbed profile

Cancel

|

Publish %A 7w 7

J T T e T Ty

& Profile ™ Activity HNotebook IPrograms .} Libraries

Published Libraries

& NTPClient
(This is an unlisted program)
NTP CLient

3 led

(This is an unisted program)

K EADTAT TV DR—Y




TAT TV e a T LR IAL

W BRI AT S5~ Tl NTPC

a
Illbed Blog | Forum | Handbook | Cookbook | Code

My Home

Users » yueee_yt » Published libraries » NTPClient

NTPC lient » Import this library into a program o7 Edit @ Delete Search Co
&b vasushi tauchi & NTP
mLoL
£ Summary Code & APl | ™ History About NTP(
Summary Of NTPClIent © Embed: <=library lusersiyueee_yblibrariesiNTPClientlz i <yneaq Published
Description How to get this library Lis‘ e
+1
NTP Client 'd Import this library into a program [ £ 1Al
@ This item is unlisted. Opens the mbed Compiler, and prompts you to choose a

program
As the owner of the item, only you will see it listed on
mbed.org

and others will not be able to access itifthey do not
know the URL.

When you have imported this library into a program, you
can then use the features provided by this library.

FGAT TN DOR—=Y
(Import this library into a program %27 Y v 7/)

Import Library

Import Library {
Import: Library in ko a Program i

Library Name  MTPClient

Path: Clock. -

| OK | | Cancel |

A VIR—= Nz XA Tr s

(©)TextLCD 714 77V
TextLCD ® 74 77 VX ZE TRRO FIETA VAR — T 5,
Cookbook DT XA K747 F U DX—T%BAL,
Import this library into a program #27 UV v 7 35,

TJUSTADTE COMTaST CalT B8 acheved Wit @ TUR TM-pOoT 1T 2 VOITage amviieT OME SME 10 VLT,

ather side to GND, wiper to VO. Adjust until you see a line of solid squares, then back off until they just
disappear.

Some displays need a negative voltage at VO. One side of the trimpot is connected to the negative voltage
instead of GMD in that case. F.i. a Maxim MAX1044 can be used to generate the negative voltage.

Text LCD Library \

%& TextLCD - TextLCD Class Reference ] » Import this library into a program

Public Types

enum LCDType { LCD16x2 , LCD16x2B , LCD20x2 , LCD20x4 }

LCD panel format
More

Public Member Functions

TextLCD (PinName rs, PinName e, PinName d4, PinName d5, PinName d6, PinName d7,

TextLCD 74 77 U O~<—

7V w74 5HLEZICANLNHNTLS DD TR LT v 7T L4028 IRT 5,

Import Library

Import Library {
Import Library in ko a Program
Library Name  TextL(D

Path: Clock. -

| o4 ‘ | Caniel |

X A7V %E07al LA ryRT— NTHMMIFXATay

Clock D70 77 ANIZLLF DL 97274 77 VHERRIZ 72 5
= [F) dodk

main. cpp

IGEN Ethernethetlf

e mbed
i} NTPClient
o} TextlCD
Clock @ 7 # )V ZNE
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(2) a7 7 LOERK
main.cpp NDOT 0 7T haEEWZ D,

#include “mbed. h”

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

EthernetNetIf ethif; //for DHCP
//EthernetNetIf ethif (IpAddr (xxx, XXX, XXX, XXX) , IpAddr (xxx, XXX, XXX, XXX),
IpAddr (xxx, xxx, xxx, xxx), IpAddr (xxx, xxx, xxx, xxx)); //for Static IP Address

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

int main() {

char buffer[17];

lcd. locate (0, 1) ;

lcd. printf (“Start¥n”) ;

lcd. locate (0, 1) ;

lcd. printf (“Setting up...¥n");

EthernetErr ethErr = ethif.setup();

if (ethErr) {
lcd. locate (0, 1) ;
led. printf ("Error %d in setup.¥n”, ethErr);
return -1;

}

lcd. locate (0, 1) ;

lcd. printf (“Setup OK¥r¥n”);

IpAddr ethlp=ethif.getlp();

lcd. locate (0, 1) ;

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

wait(1.0f);

time_t ctTime;

Host server (IpAddr (), 123, “ntp.nict. jp”); //near ntp server
ntp. setTime (server) ;
//UTC-=>JST +9Hour (32400Sec)
ctTime = time (NULL);
ctTime+=32400;
set_time (ctTime) ;

led.clsQ);
while (1) {
lcd. locate (0, 0) ;
ctTime = time (NULL);
Icd. locate (0, 0) ;
stritime (buffer, 17, “%Y/%m/%d (%a) ”, localtime (&ctTime)) ;
lcd. printf (“%s”, buffer) ;
lcd. locate (0, 1) ;
strftime (buffer, 17, “%X”, localtime (&ctTime)) ;
led. printf (“%s”, buffer) ;
wait(1.0f);
}

return 0;

SNTP Server 13T DT RV RAIZEET 5D,
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17|IEEE1888 ##|FHY 5

IEEE1888(Ubiquitous Green Community Control Network ProtocoDiZ A~— K27V v R7p X D=
FNFXF—2ROVFO> T barThd, FFLLIERKZY =2 ICT 7o v=2 FO% A b

(http//www.gutp.ip/) ° kT > X Z il 2012 4E 1,2 H B2 B RO HE

17.1 IEEE1888SDK

IEEE1888SDK (X GUTP D7k — AL —|

ALV A=V RFaA L MISDKOFIZH D,
(% VMplayer ¥ V> 1 — K)

F{ERIZIP 7 R L A %2R T 5, (KT ifconfig

3 FAYs—vay B YRFA

-a)

- 8 0 ® gutp@ubuntu: ~/vmware-tools-distrib

274IUF) RE(E )

ibuntu: ~

255.0

gutp@buntu:

B (Fo7T7—F-%x—...
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~IVT(H)

RX/X A 291722 (29.1 MB) TX/8A b :29172238 (29.1 MB)
vmware- tools-distribs ifconfig -a
Link encap: 41 —#xv b A=K 9z 77 F L R 00:0c:29: ec: 13: 5f

inet7 F L 2:192.168.1.5 7O —F %+ X bk :192.168. 1. 255

inet67 K L 2 : fe80::20c: 29ff: feec: 135f/64 &@E:") ~ 7

UP BROADCAST RUNNING MULTICAST MTU:1500 X bk Y v 7:1
il AT = 0) $0 A —1Xz3250 i —h0
v b 543 oy =20, 0A—NRZ2:0F%F+Y7:0

22 (Collisions): 0 TX 1000

RX/{ A b :5870123 (5.8 MB) TX/NA bk :2173569 (2.1 MB)

BY A#H:19 X—2R7 K L R:0x2024

Link encap: O — A I —F K8y &
inet7? F L 2:127.0.0. 1 3
inet67 K L R: ::1/128

UP LOOPBACK RUNNING MTU: 1
RX/$4 v h :189730 =5 —:0 ¥
TXS 7w b 1189730 =5 —

# % (Collisions): 0 TX: 3
RX/8 A bk :37574466 (37.5 MB) TX/SA b :37574466 (37.5 MB)

vmware- tools-distribs ||

] gutp@ubuntu: ~/vm---

% IEEE1888 SDK ZEATH#[

ZH %, (http/iwww.gutp.jp/)

¥ R7:255.2

pus |

FeELCTETE

9] ) 128318 (1) 1021 =1 @autp &

vmware



http://www.gutp.jp/

17.2 FIAP Hello World
17.2.1 A ViR—

FIAP Hello World % Import 3%,
(http://mbed.org/users/vueee yt/notebook/fiap/ =)
“IEEE1888(FIAP)EIE

IEEE 18883 FHIS 2 FTHEZBREIOFIL T,

B3 H ST SEHT2012.15 1847 — EIRERASEMD B 51T S & FRE IR - TR v D —DIRE
2 BRI BB, TS

BACREERLBOENICH DT —2EI5 T LD storagel CRF S BIENTEE S,

B b (PCOR L =0 LI )3 GUTPO =4 A —Uhittp: . qutp ol GEVEAD UO—FTRE T
F473Y

EthemetNetlf. HTTPClient5F5U#'—~#IC LB TS

& Fiap » Import this library into a program
\EEEwss(HAPmﬂﬁrﬁ ERWRTEFO LA T 0E Bhe
Library pr ned 10 AR 50 % ago by & yasushi tauchi

Hello World

FIAPOEEITEOPIT T

» FIAPHelloWorld » Import this program
Pr lished 10 &8 26 % ago by hi tauchi

AAABIAN AT RO BLNERA . EthemetNetlF HTTPClient NTPClient®5-

FIAP O~=—

17.2.2 7045 LOEE

(1) 64TH #define ntp_server "ntp server address"
ntp server address D & A Y O NTP %— IEFET 5,

(2) 15947TH® FIAP fiap(http://192.168.1.5/axis2/services/FIAPStorage....
192.168.1.5 Oy & #H) L7z SDK O IP 7 R L AICEET 5,

17.2.3 VNS L EEST

EENED->T-52 34 L LT BIN 77 A /L% mbed ~A > A h—/LF %,
mbed(3xBoard Orange)iZ LAN 77— 7 /L &8kt L CU -ty hARZ 2L, EITEETTIHN 30 2
FED D E£90)

LED1 234547 L7= & DHCP ff%th

LED2 73,547 L7= 5 NTP f%2h

LED3 23,50& L7= 5 SDK ~0OF — & #5024 ik
LED4 23 53& L7= & SDK ~0OF — X fizik i th

FRIED ) LT D SDK NDORA v b—ET — X R EBINT (X T2 ) > 7)),
http://test.fiap.org/mbed_hello/P1 K O http://test.fiap.org/mbed_hello/P2 73 & 5 % % e
Z A A mbedi)>67/7lﬂ%f‘éﬂt7‘ 2 ThD,

3 77 > B . S E 4 1A 28 (B)10:54 T3 @outp (O

D OO Sensorsi illa Firefox
F71IHE) RE(E) FTV) ) (B) Y=JL{I) ~ILF(H)

¢ @ |[@] hitp:/localhosty v| [$gv| @,

Most Visited ¥ [@) Getting Started |5 Latest Headlines v

[8] Sensars in this FIAPStorage ] v

Sensors in this FIAPStorage

I Point D Time Value I
http://test.fiap.org/mbed hello/P1 2012-01-02T10:53:31.000+09:00 009
http://test.fiap.org/mbed hello/P2 2012-01-02T10:53:31.000+09:00 090

SDK ORA > k=8, 7 — & Feadimi i

17.2.4 fRE
Tur T AL THAELLD
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17.3 BELU—iHEXEERT 5,
1731 MELZITOISL-SATSVEALA VR F—)L
(1) FIAPHelloWorld % FIAP._ TEMP & L CA v R — T 5,

Import Program x

Import Program E
Import Program in ko wour Workspace Ca

Program Name FIAP_TEMP

| (a4 | | Cancel

Import

(2) TextLCD DT A4 7T V& A R — T 5,

Import Library

Impott Library
Impart Library in ko & Program

Library Name  TextLD

Path: FIAP_TEMP -

| ol 4 | | Cancel

Import 1

17.3.2 OS5 LOERE
T s AEEETD,

#include “mbed. h”

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

#include “TextLCD. h”

#tdefine ntp_server “NTP Server Address”

DigitalOut led1(LED1);
DigitalOut led2(LED2);
DigitalOut led3(LED3);
DigitalOut led4 (LED4);

EthernetNetIf eth;
NTPClient ntp;
FIAP fiap ("http://192.168.1.5/axis2/services/FIAPStorage”, “http://test. fiap. org/mbed_temp/”) ;

TextLCD lcd(p24, p26, p27, p28, p29, p30);
AnaloglIn temp (p20) ;
Ticker timer;

char timezone[] = "+09:00"; // JST
int ret;
time_t next_record;

struct fiap_element element[]={

{”TEMP1”, NULL, NULL, timezone},
// {"P2”, NULL, NULL, timezone}
}s

void send_fiap_storage() {
//data initialize
char buffer[17];
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int

float temp_data=temp. read()*330.0;
time_t seconds = time (NULL) ;

strftime (buffer, 17,” %X “, localtime (&seconds)) ;

lcd. locate (0, 0) ;

lcd. printf ("%s”, buffer) ;

lcd. locate (0, 1) ;

lcd. printf ("TEMP=%4. 1f Deg”, temp_data) ;

if (seconds>=next_record) |{
next_record+=60;
char data[5];
sprintf (data, “%4. 1", temp_data) ;
element[0]. value=data;
element[0]. t=localtime (&seconds) ;
//do post
ret=fiap. post (element, 1) ;
return ;

main() {
led1=led2=1ed3=1ed4=0;
lcd. printf ("FIAP TEMP”) ;
fiap. debug_mode=true;
//EthernetNetIf initialize
EthernetErr ethErr = eth. setup();
it (ethErr) {

//  lcd. locate (0, 1) ;

//  led.printf ("Error %d in setup. ¥n”

return -1;
}
led1=1;
//NTPClient initia, |ize
Host server (IpAddr (), 123, ntp_server);
NTPResult Ntpr=ntp. setTime (server);
//UTC—>JST +9Hour (32400Sec)
time_t ctTime;
ctTime = time (NULL) ;
ctTime+=32400;
set_time (ctTime) ;
led2=1;
next_record = (time (NULL) /60+1) *60;
timer. attach (&send_fiap_storage, 1);
//do
if (ret!=0) {
led4=0;
while (1) {
led3=!1ed3;
wait(0.5);
}
} else {
led3=0;
while (1) {
led4=!1ed4;
wait(0.5);

ethErr) ;
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IhF 1B e

T,
17.3.3 =17

CFHEE L DT ED OBOMEDT 4 &7 v T a— ¥ 57 ns 5 AT

IRt o —I37 F w7 ATy L ARk p20 (28T 2,

FATL., Btk

FAT

SDK NTF—Z DFRBHRL, RA v F—EF — X80 PointlD 227 UV v 7

T LIRERINDOT — &2 BER kD,
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@] Sensors I this FIAPSIorage Ll V]

Sensors in this FIAPStorage

Point ID Time Value
http://test.fiap.org/mbed hello/P1 2012-01-02T10:53:31.000+09:00 009
| http://test.fiap.org/mbed hello/P2 2012-01-02710:53:31.000+09:00 090
http://test.fiap.org/mbed temp/TEMP1 |2012-01-02T15:10:00.000+09:00 234
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18EDH A
mbed(~ A T L)HIKT, HERERCTHLHEEZEZD EHEMIIITRROLONRH D,

1.DigitalOut iZ k% H D
2PWMIZ LA D
3DACIZCLEDHD

1203 N HAR, Stk x e AT Z L3k D,

18.1 WELRE

FORBEBIFLISN TR ZENTEET, 147X =T HW5H L 2EOREHITR D,
LA =T BT DIFEEEE 215, 247 =T HIF DT 4T D,

* HRELAWE D
JE B

261.626
293.665
329.628
349.228
391.995
440.000
493.883

NNNNZE?
\.4

EBET YV —%0E 5T OIS L,
5% .

1) FlawTips D FHI Y = 7 (R L I O FRECEIFNRIE L2 B OFR) |
http://flawtips.ami.amigasa.jp/blog/060315.html
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18.2 DigitalOut [Tk &=L
18.2.1 i
[T —% p5 ITHEET 5.

mbed 1KQ
p5 M\
EE | /M
v | &2
GND
IR el

1822 74 S LA

Timer H|V IAADEAMEZZE 2 TEEH L TWET,
1 JE#I1X ON-OFF @ 2 [RIOE| ) SABMNLFE T,

#define mC 261.626

#define mD 293.665

#define mE 329.628

#define mF 349.228

#define mG 391.995

#define mA 440.000

#define mB 493.883

#include "mbed.h"

DigitalOut sp1(p5);
Ticker timer;

int oto=0;

void tick(void)

{
spl.write(oto);
oto=!oto;

}

int main( {

float mm[]={mC,mD,mE,mF,mG,mA,mB,mC*2};

int i;

for (i=0si<sizeof(mm);i++) {
timer.attach(&tick,1.0/mmlil/2.0);
wait(0.56);

}

timer.detach();

while(1);

18.2.3 xHA

float mm[]={mC*2,mD*2 mE*2 mF*2, mG*2,mA*2 mB*2 mC*4}; L2 &, 1427 ¥4 —7 EN5D,
BWEOHMREZ 2 H W0 HERT D,
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18.3 PWMIZ &K BEFL
18.3.1 ¥
JEE T —% PWM i 13ME 2 5 p 25 (28T 5,

mbed 1KQ

p25 [———AMA—

EE [0
s [

GND

AR

18.3.2 7AY S L

ZAVTESMIIZ PWM O E 2572107 TY,
#define mC 261.626
#define mD 293.665
#define mE 329.628
#define mF 349.228
#define mG 391.995
#define mA 440.000
#define mB 493.883

#include "mbed.h"
PwmOut sp1(p25);

int main() {
float mm[]={mC,mD,mE,mF,mG,mA,mB,mC*2};
int i;

for (i=0si<sizeof(mm)si++) {
spl.period(1.0/mmli]);
spl.write(0.50);
wait(0.5);
spl.write(0.00);

}

while (1);
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18.3.3 £ Sin KD H A

CHUFEB 7 —TITHY FHA, ~y R7 4R — I 2FHOHE
#define mC 261.626
#define mD 293.665
#define mE 329.628
#define mF 349.228
#define mG 391.995
#define mA 440.000
#define mB 493.883

#include "mbed.h"

Ticker timer;
PwmOut sp1(p25);
float ms[180];
float m1;

void sound_out(void) {
static float j=0;
j=j+m1;
if(G>180)j=j-180;
spl.write(ms[(int)j]);
}

int main( {
float mm[]={mC,mD,mE,mF,mG,mA, mB,mC*2};
nt 1;
for (i=0;i<1805i++) {
ms[il=sin(2*3.1415*(float)i/180.0)/2.0+0.5;
}

spl.period_us(10);
timer.attach_us(&sound_out,100);

for (i=0si<sizeof(mm);i++) {
m1=mml/i]*180/10000;
wait(0.55);

}

spl.write(0.0f);

while (1);

7'v 7T AOFA
Ta T ANEES E Sin D07 — T ES ms (Z/EY £, (BENE 2 EST 0T —T )
Z D 13100 1 s(10kHZ) EIZEI VAR LT, ZOREROMLERHEZHAELET,
mm[ilZIFES L TWAEOMBAA->TEY m1i2 1004 S (10kHz) THTMAE/2 2 AN5D,
sound_out L —F L, BEGITAER DENA-TEY, FFHENA2Z &I ml Mz TRESEHD
T 5,
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18.4 DACIZ&BETFL

184.1

18.4.2

3

DAC O i p18 BT,

AR A NN

mbed

1kQ
p18 AMN
ZE—H
GND
Bfe

#define mC 261.626
#define mD 293.665
#define mE 329.628
#define mF 349.228
#define mG 391.995
#define mA 440.000
#define mB 493.883

#include "mbed.h"

Ticker timer;
AnalogOut sp1(p18);
float ms[180];

float m1;

void sound_out(void) {
static float j=0;
=j+m1;
if(>180)j=j-180;

}
int main( {
int i;

//setting sincurv

}

wait(0.50);
}
spl.write(0.0);
while (1);

spl.write(ms[(int)j]);

for (=0;i<1805i++) {
ms[i]l=sin(2*3.1415*(float)i/180.0)/2.0+0.5;

for =0ji<sizeof(mm);i++) {
m1=mm/[i]*180/10000;

timer.attach_us(&sound_out,100); //10kHz

float mm[]={mC,mD,mE,mF,mG,mA,mB,mC*2};

PWM D ti7% DAC |

-
—

EHELEZEZT T,

b~y 7406 LIIAE =IO RHELT W
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185 i MMTBIZKBHEFL

#define mC 261.626
#define mD 293.665
#define mE 329.628
#define mF 349.228
#define mG 391.995
#define mA 440.000
#define mB 493.883

#include "mbed.h"

Ticker timer;
AnalogOut sp1(p18);
float ms[180];

float m1,m2,m3;

void sound_out(void) {
static float j1=0;
static float j2=0;
static float j3=0;
j1=j1+m1;
i2=2+m2;
j3=j3+m3;
if (G1>180)j1=j1-180;
if (G2>180)j2=)2-180;
if (j3>180)j3=)3-180;
spl.write((ms[(int)j1]+ms[(int)j2]+ms[(int)j3])/3.0);

}

int main( {
int i;
/Isetting sincurv
for (i=0;i<1805i++) {
msli]=sin(2*¥3.1415*(float)i/180.0)/2.0+0.5;

timer.attach_us(&sound_out,100); //10kHz
llceg
m1=mC*2%*180/10000;
m2=mE*2%*180/10000;
m3=mG*2*¥180/10000;
wait(1.0f);

/lcfa
m1=mC*2%*180/10000;
m2=mF*2*180/10000;
m3=mA¥*2%180/10000;
wait(1.0f);

llceg
m1=mC¥*2%180/10000;
m2=mE*2%*180/10000;
m3=mG*2*180/10000;
wait(1.0f);

//bdg
m1=mB¥*180/10000;
m2=mD*2%180/10000;
m3=mG*2%180/10000;
wait(1.09);

llceg
m1=mC*2*180/10000;
m2=mE*2*180/10000;
m3=mG*2*180/10000;
wait(1.0f);
timer.detach(;
spl.write(0.00);

while (1);
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18.6
18.6.1 FEE#MAERATERT (Tedd OKANO A K Y)
L OB ITELBINTHREND, LR TUT ORI LT 2508k S

#define tone_ A 440.0
float tone_freql 12 I;

CLF 7 a7 Z Ao FTHib)
for (inti=0;1<12;i++)
tone_freq[i] = pow(2, (float)G + 3)/12.0) - 1.0) * tone_A;

3 LA

#define tone_ A 440.0
float doremi_freq[ 7] ={3,5,7,8,10,12, 14 };

for (inti=0;i<7;i++)
doremi_freq[i] = pow(2, (doremi_freq[i]/12.0) - 1.0) * tone_A;

18.6.2 USB Audio

N R7 w7 N USBAUDIO speaker ©, DAC »HEEZH 1T 5, BRALHN !
777 A5 “DACTEEL” EHAFVEDY FHA,
http://mbed.org/handbook/USBAudio

femplate<fypename T =
void  attach (T *tptr, void(T::*mptr)({void))
Attach a nonstatic voidivoid member function to update the volume

More example

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

2 USBAUDIO_speaker » Import this program

USBAudio speaker example

Program published 4 #EF ago by ﬂ Samuel Mokcrani

In details

Audio packet length

In this section, | will explain what kind of packets are received according to the frequency and the number of channels.

An andin nacleat | iund anck alli A Lot mupthat o frominne f 4 k= hae b n ok ith 2 o~k le (ctar, 2
USBAUDIO_speaker O~—/
mbed

USBIfF P18
Vce VIN
D- D-

~NYRTHY

D+ D+
GND GND

GND
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1I9RTFYEVITE—2NDFER

19.1 RFvEYYE—42D HelloWorld
ZIZTIE, K EILTHD, BRIZ1IEZEDAT vV E—X 25 BOFE
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19.1.1 Za4ds L
#include “mbed. h”

DigitalOut myled(LED1) ;
DigitalOut step_a(p19);
DigitalOut step_b(p20) ;

Ticker timer1;

void add_step (void) {
static int mode=0;
switch (mode) {
case 0 :
step_b=0;
step_a=1;
mode=1;
break;
case 1 :
step_a=1;
step_b=1;
mode=2;
break;
case 2:
step_a=0;
step_b=1;
mode=3;
break;
case 3:
step_a=0;
step_b=0;
mode=0;
break;
}
my led=Imyled;
}

int main() {
timer1. attach (&add_step, 0.01);
while (1);

}

B A = —%flo TEMIIIC add_step ZIFOHF Z &2k, E—X[FT,

BE#% add_step TIEZA$ mode % static BV U CLRTFTDHZ ETROAT v I EHEHNT,

HH A A main AN O timerl.attach(&add_step, 0.01);0 0.01 Z/hE < THIERL, K& <Th
WEEL 725, 72720, HEVELITBHE, TNV THTITTRIG 2L 5, ZUARHFTH S,
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19.2 AEFEELCET
CITIHAERAEELCHET, AT oS E—FIIbr o, 1 VLR 1L EROT, NILAE
% (AL A8 E N — 39 5,
19.2.1 74 S LA

#include "mbed.h"

DigitalOut myled(LED1);
DigitalOut step_a(p19);
DigitalOut step_b(p20);

Ticker timerl;
int mode=0;

void step(int x) 1
int 1;
for (i=0si<xsi++) {
switch (mode) {
case 0 :
step_a=1;
step_b=0;
mode=1;
break;
case 1 :
step_a=1;
step_b=1;
mode=2;
break;
case 2:
step_a=0;
step_b=1;
mode=3;
break;
case 3:
step_a=0;
step_b=0;
mode=0;
break;
}
myled=!myled;
wait(0.01);

!
}
int main( {
int 1;
for (i=0;i<12;i++) {
step(30);
wait(0.55);
}

}

RA Y MIBREOAT v TE—FDAT v T N(Z DT 1 7T A TIIZE mode) Z B ESET
Bz E, TR, A LToThD, BARAIZIOT 0T T ATEMEFBIZED G20,

19.2.2 [5H
EEHHIRTE 570 7T L alED
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BEIRD R — L=
® NPX fan(in Japan) http://mbed.org/users/nxpfan/
® MBED % 256 %t 9 72D H http://mbed.org/users/okini3939/notebook/mbed256/

BB D A
® mbed ® FLASH £ € VX FORMAT T. 4 _T#H LT mbed.htm”iZV v FEEIHL £,

93 |



