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p21 725 p26 £ TH PWM Iy alfEZ2 ' Th S, PWM HAZFIH LT RC —RE—
B2 EBNT I ENHKS. 22 TIERC Y —RE—Z DIFEHE p21 IcHo7TF 5.

RC % —RE— & OBREHNIIREFRBMHE TN E TO USBHRE TIZIRAN D 5 72 D4
EIR (BV) 2272 F5. RCH—ROERIZTZ ZNnDHED.

PWMIZHOWTIHEHEETAZ L. RCH—RE—XOHIEHFIEIZHOW I TR CAYETA.
e RCH—RE—FDHIEHFEIZHONT

http://berry.sakura.ne.jp/technics/servo_control pl.html

(o 7y —=)

s PWMHI#EDOY T
http://mbed.org/handbook/PwmOQOut

e RCHUY—FHIATTV. ZHLHEH->THRY.
http://mbed.org/cookbook/Servo
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5. PCHNZ U T VEEY 7 hTRW., v Aa—7TPWMEE&2854 5. /X
VARG, COLABBIIHAELERBVICR>T0E (v Aa—FTHELENTH
BB ZOMWEE AT OBETEY FF Y L, LAR—MNIFRMNTEHZ L. UKL
[FER)

mbed OV T ViEE T PC B D AN ZFHFOT-OIZIXE A & LT readable B% & v %
(http://mbed.org/handbook/Serial). HEIAGIZITR D L 5 ZpfEEIc 72 5.
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http://mbed.org/cookbook/Servo
http://mbed.org/handbook/Serial

Serial pc(USBTX, USBRX); // tx, rx

int main( {
char ¢;
while (1) {
if(pc.readable(){
¢ = pe.getc();
switch(e){
AN TR G
}
pe.printfGE1E N E);
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6 mbed T7FAOITHA (FARFTUT)

mbed (% 10bit ® DA % 1ch, 12bit ® AD % 6¢ch £f> T\ % (DA %1 5 51X AD 230
EOJD). TTCITIEER &2 SBRICZ D AD % 3ch i L7z,
%yfwy—xz%O%DAmﬁ%ﬁw MO AE A4S o 2 a—7 CiEiRT 5.
http://mbed.org/handbook/AnalogOut

FRT T o TA YT+ EBE#T S (K 6). RO EBTTHOATND.

O DAEHZAIZEEST (10kQFEE) THE. AU 2—H0&HE.

@ AT U7 GF AR NIM4580) OEE7 a7 (RLT7—y7+n7) [BIFET
A U= R

@ =7 (10uF ) Ik > THERRDZ D v .

@D AV TX2 T I NoAT T+ RAE—TITH.

o EBMarT UV OMMEIZER. HllEAST T OMAME TS (ZiuEieED)

o AIEIHLO 3 oD T-OEWITILT A X THERT D

s AVTH UV v VIFERICEM T TELXATOLDOEHLN I ZTIETr—T N4
AT HERND. [EEMm T OFEWTOEE S HKNRD.

FRXT T BIONEE 7 A T HEICOWTIE TR CTEE T 5.

http://picavr.uunyan.com/op _amp.html

http://kaji-lab.jp/ja/index.php?plugin=attach&pcmd=open&file=OpAmplntro.pdf&refer
=people%2Fkaji

GREET] PC 6D UV TABETA Y 74 OEEHET 5. 1-8 DRfEE%5 L TRL
R YTVRIPEDLE DTS PCANI U TVEER Y 7 TRV, [RE 6l o
V= RAHWAE L TWDITIERL.

FomAa—7THREOEEHERT .

ZOMETIEES, A (While L—70O—J8) Ml us 050kt vaAa—7
ko THIET L. A Ra—TTEBLZBIET DL RO LNRIEZE TR &

%ﬂ:éﬂf: (XY OWERHDIZTT THDH. ZOXFHXHF—20n—FHHICY

725, WURT MY A2 TWT DA B0 - NOREEA 2 & CE 4 3¢

FELSTHE.

ERFEEH T HI2E3EY LS X0 2sin A HW=5E L, o0 TOT—7

N ROTZSGEEITY, — B8 02RME T 52 8. 7 —7 WEH I E RO
EoRbDThS.

double mySine[64]={0, 0.099833417, 0.198669331, 0.295520207,...0.999573603};
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http://kaji-lab.jp/ja/index.php?plugin=attach&pcmd=open&file=OpAmpIntro.pdf&refer=people%2Fkaji

ZOT—=TNTH, sin(0)2>5 sin6.3%27)E TZ, 0.1ALTHAEL THLNLOH

BELTWA. T25& sinx)E, fmod B AE> Z &2k b,

mySine[(int)(fmod(x,2 7 )/0.1)]

FHETNTRDOD Z kKD, Z OB A Z R L.
ERERBRBREROEZREETH720, timer EEEZHFES. v/ T LB G timer
ZEE L, BUEORH A > CEMZRERROEEZ M NT 2. #1213 fHzl O FE D
HFaLoWgs, BEORMN tlsl ThiiE, sin@@r )% H3 X R,

Us$1 14 o 27
1 8 15 4}) %
VDD OUTZ
g PSD OUTY ; 16 'g 51—
GND OUTX 17 24
4 | prTY SLFT |2 18 A 23—
19 % 22
KAXMSZ2-105%0__ | 20 + 21
QPO
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= A
w +
¥ 1
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X 6 7rulZMA=>FXTU7EE (BE74+v7) TODOEEFhRICERE
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7 SMFIFD DA (SPIBIEIZ & HR— ~DHAGR)

mbed (ZIZ SPIEEEY 22— AN _HOHEINTWS. Zhvaflid) Z & THR— MEiEET S
ZENHES. ZZTiX 8h @ DIAR— N EEHT L.
SPI#E, BLIOY 7 FLUAKIZOWTIHEEET A L.

M D DA ZEffigs & LCA 2 # 1 10bit DIA = 3—4% LTC1660CN % H\ 5. FflcZ
DHBI~v =2 TV ETREHB L HRA TS,
http://akizukidenshi.com/catalog/g/gl-02794/

SPLIEE DY > T — 2R

http://mbed.org/handbook/SPI

SPI {5

http://en.wikipedia.org/wiki/Serial Peripheral Interface Bus

o DAZEHIROEIRE 7T v ROMICELRZEILOT=dDa T o2 AnND. avs
Y OMET— RGO D L ORIV ENRD D, BFTIEOHE] REEZSRLTHY.
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B s osoecvee

X 7 8ch DA R— FEIE (10pin O TFEFEVR -7 2pin 77 FiZLTW5b. (72
ZDEBEETII AD6ch # 8pin lFIZ 2R, Kol 2pinixF/ 7 K& 83VIZLTW5)

[FRRES] TR 7 a /I AEERLCENL, A uAa—T %o CTHEEE2E
BT 5. Oy I EEET A EFERIFICBIET L2 (CSE 2 MY T ET 5.
AvuRa—Z0 ) HOECFOFEE LFHERTWDDOTHRIDLZ L),
CODREEOXAITIZED LD REMRICH D0 FHIX LTC1660 DT — X v —
FDOZA I TF v — &L TEYD.
16bit ODTF—ZEHE TR 7T L L EO LD RBERICH L. F-EN 5T LTC1660
DT —H — | Ll LT,

[FRREI] F v o r A4 E L CEEEZ M1 TE ZB8EERT 5.
void DAout(char channel, float voltage)

LTC1660 7 —% v — M LD L, Fyr o xAEZRETIIIE I THUEREV). £
72HEEE 0.0 15 5.0 £TO float THET HITIEE D THUTE VA,

ZD LT, 8ch TNENMNOIEE LR 2 BAEEOEREEZHIL, Fvrnra—7
TWIEZBIET 5. EMZREEECTHATL72DICBE 7] oFikzHng.
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Finclude "mkbed.h"

| SPI spiipS, NG, p7):// mosi (BH) , miso (AA) , sclk (#0w4) . SEIIANTE:
DigitalCut c=(p8): //chip selscthk’

6 Serial po(USBTX, USBRX): /S tx, rx

int main() {
int t=0;
short spiData,DR;
char channel=0;
/f SEIDtTy FF o P lebic, XEH ESUT Y, AMHz clock

gpi.formatc (16,0)

while (1) {

T++2

/ FEERER

if (cE2==0) {
Dh=0x3FF;

p else {
D=0

cs = 0: f/clock@EHIE

ST AR T aFIEED D

spiDaca = (((channel&Ox07)+1)<<12) | ((DR&OX3IFF)<<Z)
spi.write (spiData):;

cs = 1; /f/clock FEWEL, T-4F0O—F

wait ms(l);

8 8ch D/A ZE#135 LTC1660 Z B3 v 7. # A <idfio TV
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8 DC E—4X D#|{E

FEEIERED DCE—% Th 5 MAXON -8 DC & — ¥ (RE25, 10W, 118746) % BEE) -5 .
fEA9 % DCE—#ZlT= > 2—%(HEDS5540, 500CPR (CPR: count per revolution))7?
fFNTEBY, MEZHALAENOHIBETIERNTES., HAOWKITH 7Y vy IC @
BD6222HFP %9 5.

T aA—HIZOWTIHIZIZ TR TEE T2 L. R 4 ST — RIZOWCTHEET 5.
http://ednjapan.com/edn/articles/1203/16/news012 2.html

http://www.geocities.jp/horie ryu/page010.html
T a—SHIATITIVIXTFROLDOEHND
QEI http://mbed.org/cookbook/QEI

X 9 #%%|Z Vee (5V), GND,F ¥ o /L AB #8695, RB&AHEIF v o %L 5V
EBIRE 3.3k A— LI THf T 228 (a2 AT v 7l W)  BET L2 L),
INE LA THEI NEEFEEOBICRESNET S Z L%,

EVEE S

ForrFid

Ia—4% HikE a9 B ES F Tl
Pin 5 F o oILB 1
Pin 4 Veo 2
Pin 3 F v LA 3
4

Pin 2 F ol
Pin 1 Gnd 5
* O30 2 FS1£3400. 506 EF DIRE I

AT ZAr—TN
M ES : 3409.506
3444 (Harting 918.906.6803) | GND
A—HIZTHEEDO L E IZEETHE.

EERE sy=25°C

X 9 = >a—4r EE (HEDS5540 D<===T7/1XV)
V—Aa— REFRD X 512725 (p29,30 (T T~ TWnD EEBbIDDTHOE T
%). 500 VAR —ADOT a—Fk 4 HEEE— FCHHATILIFRELTNS.
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#include "mked.h"

#include "QEI.h™

Serial pc({USBTX, USBRX):

S/U3e ¥4 encoding.

QEI wheel(p23, p30, NC, 2000, QEI::X4 ENCODING):
S /U3e X2 encoding by default.

[/QEI wheel (p2%, p30, WC, 500);

int main()

{
while({l) |
po.printf{"Pulses i=: %iwn", wheel.getPulses()):
waic{0.3);

X 10 =rva—FZHEbrIArrars s A

[FR&E10] T a—XMT4 750 BN, BE—FOREEAEAZEH, U T ILEEC
Ko TPCHEIIFERLETDLIICTD. AEIIT T AAIEHBLCERTHI L.
Ediz « WHEH I —E S T2 OBENFR RSN HRT 5.

(£2%) mbed ¥ A 2N L D>y a—AEFHNIEHRRBERIZ R 5 LAY FOERY Z
LBBAEL, ThEAELLZe0H L. FITEEOET—FZ2HWHHEITIXZ OREITR
TV R THERAT L5513 v A ICLST366 %) & A5 7e & @xq‘%?ﬁﬂirﬁi Ly,

H7 U v PRBIZONTIFIAIX TR THEE T 5.

http://www.picfun.com/motor03.html

T—4EE) (H 7Y v EE) A7 A7 7 VIiEHl 213X http!//mbed.org/cookbook/Motor 73
57, AL PWM N & 0 BUREICHIE L T2 5.

A a9 % BD6222HFP O 1% 1.27mm £ F72 O Tl O e > F (2.54mm) |
WA 20BN DL (K 11). vy FEBIMR M 5 BT BD6222 Ok 734 i -4
it L2 D129 5 2 & (i B A7 GND IRt STV %)

11 BD6222HFP @ t° v F45#i
BD6222HFP O €Y = — /L {4, BEEERIEIX 120280 THSH. FinRin &
E A mbed 25D AN EMMAZ D Z LT, Elg, Wils, TL—%, ALy T EEHRTS.
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EIRE GND O 10uF © =27 oY 28ede, 207 U HIXEIRELD 2 524 EOED
HHLOEESZ L., 2O0FIR (mbed H, T—#H) 252 L1275 DT, GND A
tEERT L L.

Table 2 BD6222HFP

BD6222HFP = e Py
veer 1 VREF | VREF AIZEEA S
2 OUT1 HhiEF
- 3 FIN HEAA(E)
. 4 GND GND
5 RIN HIEA D GE)
6 ouT2 H hiwF
7 vCC TR
FIN GND GND
Fin 2 RDR222HFP
Table 5 HEBfER
FIN RIN VREF | OUT1 | OUT2 Eh¥£(OPERATION)
a L L X Hi-Z* Hi-Z* | A8 2iiA (ZE)
b H L vece H L EER(OUT1—0UT2)
c L H vce L B #85(OUT2—0UT1)
d H H X L L TL—F (1)
e PWM L vce H PWM | EER(PWM i A)
f L PWM vce PWM H HER(PWM Hl A)
g H PWM VvCC | PWM L IE#5(PWM fillfil B)
h PWM H vece L PWM | HER(PWM #il#1B)
i H L Option H PWM | IE¥&(VREF )
j L H Option | PWM H W ER(VREF i)

‘HEZ &lE, HARSZASHOFF QRBTY. Ah - VL—ERREY, F4F—FHBRZNERBIZLE->TLETOT, JTEFEEZL,
X : Don't care

X 12 AEY 22—V EWT4, BEEEXRBD6222 v =271 V)

T ZWET 555 OB (D Vee) IXERAOZENERZAWD. ZOERITELE
DORE, BIOERKDOY I v NOFKENAETHD (CVCC EIE: Constant Voltage
Constant Current power supply). —#&RI7 = & LC, THIBRERAMO & X 1XEE/LE
e LT, Zhz bRlo b X TEBRERICR D] LA
Ehn. ERMEELTTEROY I v EROICHE L TEL
Ty a— MEICEDEBOBREGE L. £LERY I v ME
REAFEMRAICME S 2 & C, EBWRE L TES Z &b b D.

AREBRTIXYPNIEIRELE 12V, BHY 2 v b 0.3A BEICHE
T2, TOHEK EORMEN 2 FIVTERY 2 v M4 1.5A fRE

18



I BIF 5.

CVCC ERIZOWTIIH 2T FRe THET 5.
http://okwave.jp/qa4105361.html

http://www.kikusui.co.jp/knowledgeplaza/powersupplyl/powersupplyl j.html

[FrE11] H 7YV v VHEEIZBITLA Ny 7T —F0ENE, FREALEO CHHE
X.

D77 varyrT—70%, Fin & Rin Il PWM a2 55E L 28byTEx
HL, KRENMIKRDO LS BRI THARRIE XA EZE 2505,

PwmOut IN1(p23);
PwmOut IN2(p24);
void motor(float p)
{
if(p>0){ /IN1 % L, IN2 Z@&#ii2 H 12 LT Eis
IN1=0;
IN2 = p;
Jelset /N2 % L, IN1 ZEHHIZ H 12 L CEls
IN2=0;
IN1=-p; <A FA&MHT D2 EICHER
§
}

[FirE12] VU TIVIBETHRS %Y, Blz2if florward), blackward) %z A9 % & [Fix
S WHERREI Y 0, hGgh), Wow)E AT L7 NCHENRER D K HITH K.
PWM oO#iI#E# % 0.02s(50Hz, 7 7 4 /L M), 1ms (1kHz), 50us(20kHz), & 7%
fbs, IREBNDOE, E—F0bHTLELBEL, BLE L. 20kHz IZRRE L,
250 PWM AR TPEEY O NI/ > TWENE ) nEA XA a—7"T 2ch [A
RFICFHI U CRERRE & (RIS 2 508k) . 2 O%1% 20kHz OF%E THWS.

[FREE13] — AN AR SV CWAEE, BRI EORETRNLTWAE ). £ Z0F
— X DA% FTIEDZRE (KE2F5 ), ERIEEORERNLDS . T OEWT

WAELBNHES, BPEL (F—U—F:DCE—4, HEN).
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[

H14] TIMTIZEY, DC E—Z DIl FEEZ DTS, (ZDH

EBRNCHEE L ET.)

TN T.OHEENE

1.

SRS

4.

o

7 ¥ O
O X2
@ A KF—=TV OV
@ KrFofIibl
Ry R =D
R U LOfFEN T
BEEORRED S, ETEE)
R U VORI
T TN X DM B OE E
RblF, ISNWICET Y L
Bk RU L1 A7 v 7 KU LDV
R KU L2« NUEY A KU LVOENTT
X 7 OYIY 5
BT Wt (LEEY #RE T, IKE2RERET)

® 066006

4%
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INUBRIIT VR BEENUC T LT — 7 THEET S (X 13).

M 18 /7 7fEE—F Ll#EER

(R 15] P N LV HROALE (WIHAZE TRV (A9 KoL, ERZMT,
WF2FTHEBIETHD. E5RD00. A2 b, REKEIRELLIICT
2.

[FRRE16] PD #ll#1Z L 0 BHEONLE (WIHINLE TR W) 12D X oL, ERE AT,
BFZFCRIRESETHRD. E27250. £ PCOOAERSEZED (%13 right),
lleft)), ¥—AR— RFE2HFT-WNBHTLL I8, ol T 20 E T Tz
THZ L. BRL XA ~FHIV AR ticker Z > TV 5 RITTEE.
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Ticker myticker;

void motor(float p){
PWM i B EOEEIC LV E—X )

void PDcontrolO{/1ms = & ([ZFFOMH & 5 BE %X
A I IS 7= PD .
BUE DAL E % B
BUEDNLE & EDONE D HIRE Z KD %
HEEALE & DFES N DE—F~DHHERET D
motor(p); /& — % HilfHEI 4%k & -5

int main( {

char c;
myticker.attach(&PDcontrol, 0.001); //# Vi L % A ~—E| Y iAZ % 1ms [ZF%E.
while (1) {
if(pc.readable(){
¢ = pe.getc();
switch(c)t
case ‘r’:
R EAE®E
break;
case ‘1"
i
H

FREE17] DCE—XDOHIENZ LY [hFDFWE OHHa—% 1) —2A v F &P
HHRT 5. AFHFOEREFEHO2EPUR & 970E, 2k PD flfE o B EEALE % 5
HRICRET D Z L THEETEHEEZ LN,
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9 mbed T7ZF+AY AN T—RAOX2S - Processing DEA

mbed (2137 F 1 7 A7 6pin H Y, fBiHELT e NFA IR TES. 7T
IHEYE YO 3EOEAFARD Z & ETHETESG L. RECTIIERNRT —%
X TDHEEEZLD.
Bl PC Mo ey T S & L C Processing & W5
(https://processing.org/). WIEEDOEBRBRE CHLEZHAT 57O BFDOZ &.
[REL8l  FiEoY 7 rm s T A&G# LT mbed (ZHHE S L EEE Y OFE
J£% U 7 EEIZT PC TERT 5.
% D%, Processing D7 vV T LAEEHL, 7—X% CSV 77 A VX THREFT 5.
PrintWriter 7 7 A Z i[9 %. Processing D~V 7 % &M, F—R— FEIROBEE L
P, EnnF—E MU ORRE A B L, 100 B LEORFL TR TTHE 912
T 5.
finclude "mhed.n"
Serial pc(USETX, USBRX);: // tx, rx

Enalogln gX(pls):
Enalogln g¥(plé):
Enalogln gZ(pl7):

int main() {

unsigned short =X, =Y, sZ;

doukle t=0;

pc.baud (821800) ;

while (1) {
ffread AD wvalues
s¥=gX.read ul6():
s¥=g¥.read ul6():

po.pute (sXe0xFF)
po.putc(=Y>>2) ;
po.putc (sY&O0xFF) ;
po.putc(=s=Z>>2); /4

po.putc (=sZ&0xFF) ;

s BUs S

wait ms(20);

14 MEEEVYH AT S 5 A (mbed )
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M import processing. serial, %

Serial myPort:
W String COM_PORT="COM6”: //CONZER. £FT 5

B it time=0;
B void setup() { // setup() runs once
size (256, 256).
frameRate (60) :
[l TP IILAR— I3, EELIE921, 6kbpsITERE
myPort = new Serial (this, COM_PORT, 921600);
:
) void draw() { // draw() loops forever, until stopped

int ax=0, ay=0, az=0;

color ex = color (255,0,0);

color ¢y = color (0, 255,0) ;

color ¢z = color (0,0, 255) ;

/) TIVER

i f(myPort, available()>=6) {
ax = myPort. read() * 256
ax = ax + myPort, read():
ay = myPort. read() * 256
ay = ay + myPort, read():
az = myPort. read() * 256:
az = az + myPort. read():
printin(ax,”, ", ay, ", ", az):

S

time = (time+l}}ﬁ256
background(0,0,0)://E2EE

fill(ex):ell ipse(tlme ax/?b6, h, b))/ /xEEiE
fill(ey):ellipse(time, ay/256, EEZ
fill(ez):ellipse(time, az/256, V2R

15 IEER L HEZGAH LY F 7 u 75 A (Processing 1f])

EREY 7L Tld Processing 10 Draw B T2 Y 7Vl{E #17-7-. L)L Draw 4
HiTmE 60fps THALHINDIBEKTHD (EHILAHE). KV @BERW LIEMREBE %
THHAITIIBAR S 5.

Processing O VT NT7A 77 VI35 LIEHAICAER A EZ S > TWDOTHHT
%. F7 serialEvent Bz E&E T 5. F7- bufferUntil A% E H\W T, FEED LT3 KT
FEIZ720) serialEvent 23T 5 L 51275, ZNOIEBEABKO~NL T THEWGTEZFHAISL Z L.
Z O ZEE S 72012, ”“—ﬁ@?ﬁ% RED T (LMET7 v Z LIES) ZIEET D4
ERH DL, —FHZD OEZ(EEIL Ibyte ¥ 25 (X 16).

72 Z DK, 7/5’%3‘?‘@‘& DT —ZHPIRRBIND Z L 2T D MERH L. AED
AD ZHiE 1ch H7= v 12bit TH Y, 16bit | ﬁ?ﬁéﬂ’bfﬂjj} SNTWHDT, Ziv%k 4bit
HY7 L, EAL, FAL6bit okl HUET T 0-63 DHFLPHICINE D, 7 v
K DOHfiE A5 21 0xFF(8bit 37X T 1)&?‘%“; T2 LERECENER L 00T R <
5.
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T8 yHT—8  BT—8  TuR(oxF)

00 6bitT—% 00 ebitT—#4

X 16 T—#5|& 7 v ZDH

[FRRE19] IR Y0 3iDffE% 1kHz TRedk L2\, EFLOM#H A2 5512, mbed
2> 5 1kHz (1ms A#]) T AD Z&#i, U 7 VEEZITY, 7 — % Zitékt K. mbed
DT — & BUAGHlE %2 EfEICT 5729, ticker IZX DMV IKL Z A ~EHIDIARIZLD
AD #4795 Z L. F72 1ms AW TR TETCWD Z L 2MERT D720, WHRT
VE NN OIREEE ticker BT CHEIKES Y, A nXAa—7TRIETLHZ
L.

EFEIX Processing fll> Draw B D JEAINIAKAF LR WEHIIO FIETED, £ 26T U T L
{5 % USB2.0 R T1T72 > TWAH 72, 51T FEERICIT 500Hz F2EE DA Tt T
D, D~ A 3 DERETIE 1kHz Tﬁ/? YU ITMWTETNHELTH, PCTOHL
LT IEME 7R 1kHz L— 7 Tlid72\. PC & AN HilHL— 7 2Rk 2 BRZIXRE & 72
L. EEREIEAL—T I~ A A NTITHIRETH D,

W+ OIS EREFH 72 E TR R VIEOGHIA KNI L 72 D03, U T VH A DERLE T
WAIZIE, mbed EOAEVIRIFEL, HETUSB AEV LT —4% & LTPCHMHE
BTo2 &b AT D.

F£ 72 mbed O DY TIVBEREETIE BN PCIZEN DT —F &IZIZBARH Y, K
XRT —H EEETDHITIINE L CEDILERD S,

[f&20]  mbed(LPC1768)® AD AJJiL/ A ANKEWVWE WIS BN TND
(https://developer.mbed.org/users/chris/notebook/Getting-best-ADC-performance/ ).
NN EDORENERIET S, MEEE VA4 L, FUAR— 2L EERICHR
L, 1.65V &Mz 5. ZNETOHETEEL csv 7 7 A VIERTHRGL, 77 712U
THDH. 777 OHENIELEIV], BENIRZIR]E T2 L. 7 A X100V RERE.
F7o BRI A= 2IZid ik & LT M LTy AD AR— k&3~ T DigitalOut
EIRET D] TAD AA— k& GND ORI 0.001uF D =ar 7oy 2 Ans) L)
HRPIBESNHNTND., ZNDDORRETHRT 5.
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[FiE21] (Processing i) ## > PC 7'vu /7 MEMO&EEIZ 52, v/ T A

MOBETT =4 DRV 2T 5560605, flxiXtr HiE®REFICRET 5
Processing 7' v 77 Lk, 3D fRBREAMES 5 Unity LW o7 TS, 2o LT
LA T e e AMEEEITS (fed Unity N CHLY Y TAVBED TR 7 T LkE
ST EIEFHKRD).
Processing @ Network 74 7 7 U H® Client, Server H > 7 /L&, 25D
Processing 7'u 77 AR TCHEEEITH 2 &. BEMPIEE Y OEEGTA, 26
BT L ClEEOEEZ{b S5 (R,G,B ZIHE D XY, Z DEIZx S S &
%) . [FFRHIC 3 DD ZEZET D120 TRBBELEN VY TVEEOLE L i LT
T NI G IR TE 5.

[RREi22] (AR LT, [ 16] Z7Eic, 250 PCRTONERETTH.
Processing @ Network #RE % AW CTHFEDE— X OLEA HiEH L L THYDE—X
BEETS. T5HL 20o00F—X | IMICEUERBREIS LS ICRAT-0, ERLLT
NefnET 52 E0HED. ZRENHOANL TT I UHEE LSOTHEDZ L.
EE ROV TR RET LD FRON—VEEBRT 5 & R, 2O
TOMEEC L&D, RAEEETIEEN TRER 1T
http://www2.kobe-u.ac.jp/~tnishida/course/2012/programming/ServerClient.pdf
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10 ZDMHFFEZERN TIPS

LPC1768 I3 HARHER 72 mbed ~ 4 2> TH 2 03Ik 23 m <, KIKOWFFEEN HiRIC
A= R=2Xy T THY, DOKE. Z D78, /IO EAE S 41213 LPC1114
ZHWD (FZEiAZY —/L LPC1114FN28) . FriZ/NME L7 WA I3 R m E 2 & 1
W5,

LPC1768 L [REDMRNMLET, B HITENIFELERWGEITIEIFR—=27 0
mbed ¥ 2> & Et9 5. Bluetooth 115 23 255 1L EHEHEST & @ mbed ~ A
I UERETT S,

INoiFv =T I 7, R—=F T IALOBRICKEL R D O THRIEICHRL, Try
=7 Mo TR~ a2 ZHW5.

VLT T T ALOBIITERE Y bEE L 2 5. BB TIPS bIE3EICHER. 77—
TVHEY LT EOBRSNICREREDHD.

2R TITYJRITIEAED web = 28, T TRV, web IXHIRIBEEICTED 5.
BHoTWDH0OMRH 5O THRENBIFEEREIC OV TR e ITHER.

ARFEHY 72/ NSO ARG 1) 72 A DS L B 72 B3 mbed D & U — X ZH) 2 BT 72\
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11 EIRFEE

PLT L 2017 S E 13T WEBEE R,

—N1EEATY. TR CORENDLIEDOA L4 7 = — AR TH Y, FEHMAIZPC LD
HBIE%1T9. PC il Processing D71/ 7 AZENL, Z—FNLOM LD AT %K
B LT mbed b2 T2 L9512 T 5.

AT R TIEEY (EREX S RRFETHIES> TWDH b LiteW) OT, BETHNIL
HEL D~ = 2 T VBT,

111 754>+ LED Z8HF ()~ HR)

727 A2 h LED(v ¥ — 7 GLIA04OG) CHF AR RIED. ZhEIHFER T L
WD 8HDLED DEATHY, 7/ —Raty, h VY —Raxro 2f@ENH 504 17).
SRIEAT 01T/ —RaxrThHY, TRWVIAR] BIUICE > TRITSE D Z L &hie
ELTW5.

Lommon Anode

N =

T

e Ve Ve Ve Ve Ve Ve VeV PAPAEAPALAPATTA A

bW

A b £ 4 = I g 4o Lommon Cathode

17 7T®Z7 A2+ LED ORNEEE. () 7/—Faxsy, (h) A V—Faxsr, ()
LED OB B

8 OD LED Z N6 HMENHLTDIZ8ARDE U NILETH L. £ TAHR— MLED
Y7 FL YR (AENE 74HC164) V5. SPLdE &2 li~» TF— 4 &21%%. 74HC164
X7 v TR, T2 BEORTICH LED 80352 LICHEE. 7 v T &R
ICH®H % (Flx1X 74HCH95. F7=F TIZf->7- DIAZHIC b).

28



R rem— U | SRG8 :E — —
AT —w bl R
T, R e |t
s 5 o
6 = RD+ ] C —
A 7 g TD- & H
_s T+ ——
— 5 »— | —f | [o F—wd I,
— T K — —WW_
1 I T) ] pry
113 = JE I MW —
_ |14 - 7 L |
—_15 g 26 A
—w E | 10 aA—
—1s nl
A —
AW

X 187 %7 x> b+ LED ETEIE
® [HHE#EDT= T4HC164 & T2 A N LEDIZIC V47~ b THEAMITTHZ L.
® T4HC VU —RIFAHNE L —2H7- VKK 4mA £ TLOERETT Z EN TR0,
Z D7 LED O R2-91F00KREDDOLOEM S FHHET L2 L),

[FR 23] PC MHEDLNTEZ 0~9 DA R RTH. SHIZVT ML UAX & B
HAE LT 20 787 A2 N LED #BRE) L, PC 22 H LT E 2 30F4 16 #ETF
RT 5. (T P LY AZOERITATBEORBZEOH N EZRED AT ETHITZRY). PC
= T% Processing # HWTENEL 7T 7 4 WNVITEKRT D.

112 BIEHREZHFOEUHED1—ILOER1 (PH)

INETIHE AT B Y EY 2= DI ALIEZT e JEEETEZT 26D TH DN,
%< 3 SPLi@fE £7-13 12C WEMEEEZ A T\ D, 22 TIHRZEOHIE L TRy v athohn
WY o BMALSO 2 Y EiFS. ZOMEEE I IhETH-TE b L b4
AT I v I VPRI, FIZIEAFZINWERFOBREZFHIT L 2L 6 TE 5.
http://www.switch-science.com/products/detail.php?product id=386

ZOFEY 2 —/LE mbed T HBMAL80 FI 7 4 7 7 UV IZIERITTZ SAROHMD). &
512 mbed ® DA A —T 4 AHANT —FA T 7 (LM675 )&kt L, #RE)1
ForceReactor #BiEh9%. LM675 DI~ =27 VBT 25 L.

[Ff&24] Z 2 Tl¥ HACHIStick (& %W E#E Tk Dayon) OFHEAZ1T/2 5. HEE
TP Y 2V EIREYVFABICEY 1, & 5B EO@EEDNND o 7 KR E)
FHRBBI SN D K HI2T52 LT, MNEIGOMEREERBTS. ~v U 7 &
CIIEE S LIS X, PCHEEIZY /8 VEDRER A FoR L, [ & EBICIV -
BlCEmbIEnEE, ERHD Ko7 5.
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11.3 BEMEFZEO>OEUYED1—IILOFER2 (LK)

FEkDOE P EV2a—LE LTWbYS 9t oY 42% 5. EHT 2 IC IX MPU-9150 T
HY, SEMHEE Y v A 2 +3Ha L NAENEL TWD. FAESOAEEZFHIITE
L7280, MEHEE TR WISHDN R L 72 5.

https://strawberry-linux.com/catalog/items?code=12150

[FRE25] I TIREERE— v a Ry I TF v EELEDS. 22—V OBEETICE Y
EV2—AVERY AT, MEEE Lo TEAFMOME E, 2R8> T
AEFHmOEEEE BT 5. ZOEICERSEHEOESEFHE L, PCHEETIZERRLE
3D O NDIRZ FIFRICE )T, FloV v A v PESHWMIIL O 3~ KAk
HEDITTS.

11.4 BERtEYOFER (R

R 4] ICBWT, BV O E ER DN T 2T 28AL T 0 7T I 7 &2 {To 120,
INEFEILERDABmE L THBEN Y2 BF 5. 22 Tl SRS
e o —PING))Z W 5. Z O IS @A © BTN LRS- T D REIC X
STELTNAHEDOE L OEMBRLETHY, FiALT a7 Z I 7Rl T,

http://mbed.org/users/rosienej/code/Ping/

[FRE26] InE 2O, TAI ol bDEES. EHAET 71T LMeT5 i
RV, SNRER 12V THREN TS Z L. EROUY Bx (EXE, ERE, =A%k
LTI VARIZONTHHRD Z L) X PCRINBATAR Y. MIZPCHRTELZ L
BEZD.

115 BEEEUYOMER (L)

TR E R IR ERPES, ANA v Z 7 x2—2 L LTHERAT2OTE L.
CITHEHMEN N T AT a—HE 20, BIE-ZEETV, ZIEORMEEZ AT
SHEIT S, AT AT L AEERE AL E L D,

[FRE27] AR 2 AMEL, BEO T V2 BRSOV TERE L.

11.6  SMFIFDAD ZES (R~ L)

mbed {Zi% 6ch @ AD ZMNHES LTV, TRATERY RWEALH L. =Nk
AD 1E/ A AP KE V. % 2T SPLIB{E THMS T O AD ZHIRT.

12 €' b 8h AD =2 - /3—% MCP3208-CI/P #ff 5.
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https://strawberry-linux.com/catalog/items?code=12150
http://mbed.org/users/rosienej/code/Ping/

http://akizukidenshi.com/catalog/g/gI-00238/

L7y —20fl
http://mbed.org/cookbook/SPI-communication-with-external-ADC-MCP3
L &R 2 7 204
http://mbed.org/users/Kemp/libraries/mcp3208/1snbgh/docs/

ZDOIC1DOT8hDF v XNEBIMTED. ILITEMTI5E6(21E, SPLEEDT —
Y, vuay itz L, CSIEFZEBMTIIEREV.

cHoCjt ~ 18V,

CH1 O2 1517 Vaee

CH2 O3 = 14[0AGND

cHa s § 13pcLk

CH4 )5 & 120Dy, ¢
CH5 O § 11D,

CHs O7 101 CS/SHDN T
CH7 8 91 DGND
cHo1 “~ 14fav,,
CHIO2 = 130V
CH2[3 @ 120 AGND
cHags J 11QOCLK

NCO5 B 100D,

NCOs P 9D,
DGND 07 81 CS/SHDN —

19 BEMED AD oo "—F &2 <H). Vdd iX 5V i kE. CSIzk > TIC &5
http://mbed.org/cookbook/SPI-communication-with-external-ADC-MCP3 X ¥

[Ff 28] T4 VR IR 16 B, x4 O A2 ES . i E
Processing CTHE[GHERT 2. BEIFKIZX 21 OfhiFE o HaEE & F T TRV,

11.7 V=779 Fa1IT—50O8RE (hfh~Lik)

MRBEEO ) =77 7 F ax—4 Th b Firgelli +:8 PQ12-P ZHi#3 5.
ADICEDART v va A—FOpisEY, HZ7U v VREICEHHE+PWM 2175, A7
vva (AIEEPD) 133E L TAD A— hTiaisd (K 20).

PQ12-P http!//www.firgelli.com/
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http://mbed.org/cookbook/SPI-communication-with-external-ADC-MCP3
http://mbed.org/users/Kemp/libraries/mcp3208/lsnbqh/docs/
http://mbed.org/cookbook/SPI-communication-with-external-ADC-MCP3
http://www.firgelli.com/

20 RT V¥ a A—FEK

[FRE29] U=TF—Z DT 4 VIR Y 20T, bs hbET 5. f5
THLERIZ, VT T—XORIBVICE-T (FEonE) 2FBTS. £H220
LI DRk %] 5 D>DFE T Processing THRT 5.

11.8 Wii 2> kB—35 & Bluetooth @15

mbed (L USB D7k 2 MEREZ FF>72, USB K 7 /v & A 7' ? Bluetooth i3 E ¥ 2 —/L
ERHWHZENHKRS. ZHEFMALT, Wil Y Ea &2 A1 LTE—X ORfEMAE 24
B9 5.

http://mbed.org/cookbook/USBBluetoothHost
http://mbed.org/users/jksoft/notebook/BlueUSB Pep/
http://d.hatena.ne.jp/o2mana/20101114/1289725665
http:/luuuuga.seesaa.net/article/302322076.html

(Z7U1E4 1L Bluetooth ¥ = — /L& D mbed % 9 Z & 2 BeTT & TH 5)

119 RERERTRET—4250—7 (W~

FEFRIZS5OOMITE Y +5 DOWREET—F 2] 1, BT —4rn—7L35%.
i OERH L BEE B SIESTE— 228 S5 2 LT, N—F ¥ A2k
Z il BRI A REBLT 5.
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T T n D BRREL D i}:“ﬁﬁ?ﬁﬁbi‘T?ﬁ% Z ORI D X 5 12 [EEEST(RC)
EOMTHIEREE AT &, BTN U2E J—tljjm%%%ﬂé ZOWMNE
%@iiNDAﬁ;AnniEm.Imﬁ#@mi%%% WLZbDEHANDN,
Bl ZiE 10kQ~100k QFEETH D, T/ A REAKIRT 2 72 DI EEPL & WHN/
SharFrod BlziE 0.01uF~0.1uF) 2 AN5BERE0.
RENE—XIT T VR THEIT S, PWM H /1 A6e7 P21~P26 726 /17
L BPUEITE S O TEXDLERH LS LIV, h TP AKX (2 ZTld NPN
NI UPRE) IZOWTHEILRTUEIAEEDZ &

ARE30] FROMIFIZIG CCTRBIOM S 2L 2 5. 5 SOIRET— % ZThZhs PWM H
NERETH L DT, FIZIZMTRRELLRDICONTRBORINKREL 2D LD
HIE2BFHETH DH. L EIX mbed THEAET 5725, PCl (Processing) T3 Hi3k 2
bIETT 5. RAKR, KREOFRITITS.

11.10 USBAUDIO T/31 R %1% (i~ LE#R)

PC 12> 5 13E# D USB-Audio 7 /341 A & L Tk 415 USBAUDIO 7 /31 R &2 AERKT
Do FIZITHMFIT D USB 227 # 2 W0 AHT 20BN B 5,
http://mbed.org/handbook/USBAudio

12bit, 2ch ® D/IA =2 "—4% MCP4922-E/P # 572 ¥ LT PC ##:» USB
F—=F 4 FT A, Z%ED, 7o 71E LM675 72 8 & vy, AAEREIR 12V CHEE)
45 Z &, http://akizukidenshi.com/catalog/g/gI-02090/
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