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e reeveco——d, HIGH);
delav (10007 ;
igitalWrite(LED_PIN, LOW);
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// Ex301
// Blink
const int ledPin = 18; \ e —
' ZTHDEES
void setup() {
pinMode (ledPin, OUTPUT); NERESTE

}

void loop() {
digitalWrite(ledPin, HIGH);
delay (400);
digitalWrite(ledPin, LOW); %20 R UETT
delay (600);

ERGYNZY



Read & Write

digitalRead (25); digitalWrite(18, HIGH);

N1 AV
A1y F B N l-b -

1Y FIVAT] JJ7 esp32 29
Read Write

'I

analogRead (36); analogWrite (18, 255);
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B, 7O75L%5HEATHES

9.
SW:25

BUZZER:15

‘ 000000000000000

USB
‘ = |LED:2

000000000000000

const int ledPin = 18;

//EH ledPin [C18& (AT 3

void setup() {
(ledPin, OUTPUT);

} //ledPinE>ZHHICT S

void loop() {//ledPinEV(CBVZHNHT D
(ledPin, HIGH);

(400); //400ms fA/H B9 (CFD
(ledPin, LOW);
(600) ;
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K = P4

r—hERE

digitalWrite()
)

400

HIGH

SVjID:'T
oV >

LOW

HIGH 42‘ ledPin

LOW

5[V]

O

600 BFRER - 7 [second]

void loop(){
digitalWrite(ledPin, HIGH);
delay(400);
digitalWrite(ledPin, LOW);
delay(600);
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ATy F (FAT77L) OEFEE

const int led;

int i, j; T, BHDERE (KE)

float x, vy;

void setup() {
YA E (—E7CIT3E1T)

}

void loop() {

RITSEBMESE (BORUET)
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Ex 205 : B@#cEX &S

/* Ex205
* /

const int ledPin

18;

void setup() {
(ledPin, OUTPUT);

}

void loop() {
led(ledPin, 400, 600);

}

void loop() {

(400);

(600) ;

(ledPin, HIGH);

(ledPin, LOW);

void led(int pin, int onTime, int offTime) {

(pin, HIGH);
(onTime) ;

(pin, LOW);
(offTime);
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PWM(Pulse Width Modulation) ;& : /\JV A8 ZiE:KE

[SE;
Eﬁ 5V
A
I
%, oV - »
T FfE1Ed © #) [second]

(1) T AHA (period) =t1 +t2 (onTime + offTime) [second]
(1b) AHADK DO Y ICREKE freqg=1/THZ 25X TH LWL

(2) dc (duty cycle) =t1/T =t1/(t1 + t2) [%]

(3) duration (##%EERT ) =T * iteration (#24Y)i1R L[E%) [second]

void led(int pin, int onTime, int offTime) {
(pin, HIGH);
(onTime) ;
(pin, LOW);
(offTime);
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T O

duty cycle =0 [%)]

duty cycle = 25 [%]

duty cycle = 50 [%)]

duty cycle =75 [%]

duty cycle =100 [%]
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Ex 302 : &%

T 31TICHDEF,2,3,4,5,62@Y)FEBHICE L TEITLEASL)

void loop() {
led(ledPin, 400, 600); //freq=1[Hz], dc=40[%]

//
//
//
//
//

}

led(ledPin,
led(ledPin,
led(ledPin,
led(ledPin,
led(ledPin,

500, 500);//freq=1[Hz], dc=50[%]

5, 5);//fregq=1000/10=100[Hz], dc=50[%]
1, 2); //(?)freg=50[Hz], dc=50[%]
3, 4); //(?)freg=50[Hz], dc=25[%]
5, 6); //(?)freg=50[Hz], dc=75[%]

void led(int pin, int onTime, int offTime) {

(pin, HIGH);

(onTime) ;

(pin, LOW);

(offTime) ;
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Ex 303 : #tiFMEZ ML &5

void led(int pin, int onTime, int offTime, int dur) {
int iter;
iter=dur/(onTime+offTime);
for(int i=0; i<iter;i++){
(pin, HIGH);
(onTime) ;
(pin, LOW);
(offTime);

#B0RULULOE(SE, iR zRAERTENEEKROS5ND ?

iter=dur/ (onTime+offTime);




18

Ex 303b : BUBRBICE EHS

void led(int pin, int onTime, int offTime, int dur) {
int iter;
iter=dur/ (onTime+offTime);
for(int i=0; i<iter; i++){

1N
(bin, HIGH) 1 #(second)

(onTime) ; = 1,000= 1 @(ms)
-c(pin, LOW); =1,000,000%-1 2 O (us)
(offTime);
}
}

void led(int pin, int onTime, int offTime, int dur) {
int iter;

iter=dur/ (onTime+offTime); 5l -
for (int i=0; i<iter; i++){
(pin, HIGH); dur=200[ms],
(onTime*1000) ; onTime+off Time=30[ms]

(pin, LOW);

(o££Time*1000) ; iter=200/30=6.666-
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BRI, BREDELTI D

= HA AR (TFA71V) 2~
period [ # ] frequency [Hz] period x frequency =1
mperiod [milli#'] frequency [Hz] mperiod x frequency = 1000

mperiod =1000 x period

period [ # ] kfrequency [kiloHz] period x kfrequency = 1/1000
kfrequency = frequency /1000

mperiod [milli #] kfrequency [kiloHz] mperiod x kfrequency =1
mperiod =1000 x period, kfrequency = frequency /1000
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Ex 304

void myPWM(int pin, int freq, int dc, int dur){

}

// freq(Hz), dc: duty cycle(0 - 100(%)), dur(milliSec)
unsigned long period;

int onTime, offTime, iter;

period=1000000/freq; // period:uSec(microSec)
onTime=period*dc/100; // uSec

of fTime=period-onTime; // uSec

iter=dur*£freq/1000; // iter=dur*1000/period

for(int i=0; i < iter; i++){// iter: Num of iteration
(pin, HIGH);
(onTime);// duration: on time
(pin, LOW);
(offTime);// duration: off time

}

const int frequency = 50;

void myAnalogWrite(int dutyCycle, int dur) {

}

myPWM(ledPin, frequency, dutyCycle, dur);
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Ex 304

// Ex304:PWM example

//

const int ledPin

void setup() {

= 18;

(ledPin, OUTPUT);

}

void myPWM(int pin, int freq, int dc, int dur){

FINR—I S

}

const int frequency = 50;

void myAnalogWrite(int dutyCycle, int dur) {

myPWM(ledPin,
}

void loop() {

frequency, dutyCycle, dur);

for (int dutyCycle = 0 ; dutyCycle <= 100;
myAnalogWrite (dutyCycle, 100);

}

for (int dutyCycle = 100 ; dutyCycle >= 0;
myAnalogWrite (dutyCycle, 100);

}
}

dutyCycle+=5) {

dutyCycle-=5) {
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Ex 305 : ESP32DE# ledcWrite()

// Example ledcWrite

//
// ledcDINT A —YEXTE

const int pin=18; // 18(green led), 2(blue led), 15(buzzer)

const int ledcChannel=0 ; /! Fv>XRIL : 0

const int ledcResolutionBits=10; // dutyCycle® HE¥#(:10bit (0~1023)
const int ledcFrequency=50; // [BREL : 50Hz (= 20ms[EHR)
const int min = 0, max = 1023, delta = 8;

void setup(){
ledcSetup(ledcChannel, ledcFrequency, ledcResolutionBits);
ledcAttachPin(pin, ledcChannel);

}

void loop() {
for (int i = min; i < max; i += delta) {
ledcWrite(ledcChannel, i);
(30);
}

for (int i1 = max; i > min; i -= delta) {
ledcWrite(ledcChannel, 1i);
(30);



EE . TRl%Z{#E>CanalogWrite()E#ZzsBALTL EE L)

analogWrite()
K = D% )

64

Eﬁ 5V
A
1oy >

256 RFRER ¢ ) [second]

ledPi
HIGH i' edrin analogWrite(pin, dutyCycle(0-255))

Low O .
— R § void loop(){

5 V] \ analogWrite(pin, 64);

ol

LED ¥
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EETY—ZIRS5LTHELS

B —(d PWM ESUDORIFRHITREA.

Ex306buzzer (Ex205& LERT D2 &)
Ex307nhkClock(440[Hz](& T5; DETY)

Zz2Z2CLT ThLZDOPVYS V) ZIBST
RTYFZE>TLIESL).

http://web.1s.tokushima-u.ac.jp/share/R01/sensor/03/
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N7 R—PF—E ESPRYV

rR—FES T ESP32 libraries Arduino libraries
25 AAYTF digitalRead digitalRead
*16, *17 T—%(7MA) digitalWrite digitalWrite
— e | wne | e | oo
*32-*39 T4 b V32—ZT42 analogRead analogRead
—_— 15 EET S — ledcWrite analogWrite
*26, %4 T—4% PWM(EE) ledcWrite analogWrite

analogWrite = ledcWrite = myPWM
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HEER 1., KELGHENSBHOTEVH
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-IO]Z
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100 p
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BEiEEH 3.

XY e NFEEREMNR

" : r=i=y LY
FUIPXF F|RRE{I R (S)
1 Ao apha ZIL77 = ==X {3 B[S
b S

2B beta ~—F E = X— L m
3I'y gamma #Hr¥Y _ U

o T g = FOU 7 A kg
4Ad delta TILY WIHE .
S5Ee epsion 47Oy # E F‘i ¥ S
67Z( zeta ¥—% REEEXK B 7RT A
7HnN eta I—% B TILEY K
8O0 theta Yy—4% AE X E hoTo cd
911 iota A4A% o FE SR 2 NI, Hz
10 K x kappa 7#v/\ 4 — ks \
11 AX lambda S4% EE “ T
2Mp mu Za-— TRIF— Ya—Jl J
I3Nv nu —a— JREHX B 7 AV W
42E xi J9A B E RIL K v
1500 omicron #3Iv0OYv ERE g—0Oy C
16Tt pi /80 HAX BERIETT *— LI Q
17Pp rho HO— IEHK ESAE TSy R F
18X 6 sigma YU~ #, BFX K = T —/)\ Wb
19T< wu_Qﬁ BrfE, BFER B B F25 T
ZOYD Up-Sllon 17\\/['\/ /]/\/9\‘79\/1 /\\/U_ H
2100 ¢ phi 7740 BER
22 Xy chi 7231 .
24 Q ® omega AXH AEE cgs Bk tcm, g WEMR




BiEEM4.

T VEE FUIvEE A ZS vl
1 uni mono un, une unicode, university, monorail, monolithic <-> hybrid
2 bi di deux bicycle, binary number (2 %), diode, dual, duet
3 ter tri trois triple, triode
4 quadri tetra quatre quad (4{E#H®D), tetrapod
5 quingue penta cing quintet, pentagon
6 sexa hexa Six hexadecimal number (16 %)
7 septa hepta sept september (9 B)
8 octa octo huit october (10 B), octal number(8 %), octave
9 novem ennea neuf november (11 B)
10 decem deka dix december (12 B), decimal number (10 ¥%%)
11 undecem endeka onze
12 duodecem dodeka douze dodecahedron (12 MEf{x)

MERZDHE: 28%K 8EE
2L 2D

10 &%, 16 €K

8L 8EIDES (YVmIL), r&ZIFO0,
10 % D 10EDES (Y ViRL), &Zid0,1,2,3,4,5,6,7,8& 9%HFE>THADHE
16 &% - 16 EDES (YVikiL), 'c&zid0,1,2,3,4,5,6,7,8,9,a,b,c,d,e& faFE>THADAE

5 (YVRIL), kEZAFOE 1 2> THRAZHE

1,2, 3, 4, 5, 6&E7ZE>THADAE
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iEER 5. HOEHE

10 E# 2 R 8 EEL 16 E#
0 0000 0 0
1 0001 1 1
2 0010 2 2
3 0011 3 3
4 0100 4 4
5 0101 5 5
6 0110 6 6
7 O111 7 7
8 1000 10 8
9 1001 11 9

10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F




