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Arduino Uno
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ESP-09

OF=0| CHA| EE

= ESP8266

= WIFI 7|57t

ESP-04

WeMos
D1 Mini

ESP-11

ESP-12E

~ DOIT DEVKIT V1

= ESP32

- WiFi + Bluetooth 7| & 7}

ESP32 DevKit

“WeMos"” OLED HUZZAH32

ESP-32S NodeMCU ESP32 Thing

Others

(=)
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Arduino UNQO vs ESP8266 vs ESP32
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MCU ATmega328P Xtensa Single-Code Xtensa Dual-Core
8bit 32bit L106 32bit LX6
Frequency 16Mhz 80Mhz 160Mhz
802.11 b/g/n Wi-Fi None Yes, HT20 Yes, HT40
Bluetooth None None Bluetooth 4.2 and BLE
SRAM 2KB 160kB 512kB
FLASH 32KB 16MB 16MB
GPIO 14 17 36
HW / SW PWM 5/0 0/8 1/16
SP1/12C/12S/UART/CAN 1/1/0/1/1 2/1/2/2/0 4/2/2/2/1
ADC pins 6 (10-bit) 1 (10-bit) 18 (12bit)
DAC pins 0 0 3
Touch Sensor None None Yes
Temperature Sensor None None Yes
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- FTDI E2}0[H HX|
= https://ftdichip.com/wp-content/uploads/2021/08/CDM212364 Setup.zip

¥ ]~ ot =3 L2EC L} = or= =7 CDM212364_Setupzip
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¥ ue=c L9510 ¥ HeEs o [ CDM212364_Setup.exe Sl
=4 * ¥ cDM212364_Setup.zip =4 ’

F r

= A o @Aruinﬂ Programming.ppix = A of
= Google Drive (G)  # ¥ arduino-1.8.13-windows zip = Google Drive (G)  #
[} 2019 2=z & fritzing.0.9.3b.64.pc.zip
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« CH341 E210|H &EX]

HELFP

¥ DriverSetup(X64) — *
Device Driver Install /7 UnlInstall
Sselect INF CH3MISER._.IHNF o
WCH.CH
INSTALL
| USB-SERIAL CH34B

| #1/38/2m9, 3.5.2819

UHIHSTALL

DriverSetup &J

'Q. Driver install success!
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1A%y 2y 5@ EIT® CBEH) PIO Home - X1 E15(

LL'H Shan 7 main.cpp @ PIO Home X main.cpp . P platf
g

> 28 2= 8TY1 101Ph MFEX B2
v AS 2SEY 2% \J <" || W FollowUs | [ || O
~ ArduinoBlink
e @ Welcome to S
> .vscode Home
> include Quick Access
> lib A
¥ SIC Projects + New Pr¢
main.cpp
> test ’@ & Import Arduino Project
.gitignore vz
P platformio.ini 3 Open Proiect
~ ESP32Blink m
> .pio Driort Oy .
Libraries le Froject examples

> .vscode s

> include
> lib

~ S[C Boards

main.cpp

og —
> test oo oS
.gitignore Platforms
& platformic.ini
~ Button Toggle |El|
> .pio
P Devices January 04 W PlatformiO December 28 W PlatformlO December 24 W PlatformiO
> wscode

i i
> include

> lib
~ SIC
main.cpp
> test

EOj2 2: B0 _platformio:up~»  + M @~ X

.gitignore
& platformic.ini

avrdude: 1964 bytes of flash written
avrdude: verifying flash memory against .pio\build\uno\firmware.hex:
avrdude: load data flash data from input file .pio\build\uno\firmuare.hex:
avrdude: input file .pio\build\uno\firmware.hex contains 1964 bytes
avrdude: reading on-chip flash data:

b Lo

> PROJECT COMPONENTS Reading | 10e% @.26s

B O & T B 8 0O & ®oho @ v > T § [ [OpenOCD Server] & 0




25

» L

- — Fritzing

2 = £ : https://arduino.datahub.pe.kr/sw/fritzing.0.9.3b.64.pc.zip

3% LEDfzz - Fritzing - [EHEEE £)

oz BE Z2F 27 EHE2  Routng EEE

f Welcome

fritzing

- I pCB |<> Code

e

iiiiiiiiiiiiiiiiiiiiiiiii
!!!!!!!!!!!!!!!!!!!!!!!!!

------------------------------

..............................

ol ic

Q, core Parts

core 1=

e 0.

rof 4 »



https://arduino.datahub.pe.kr/sw/fritzing.0.9.3b.64.pc.zip

26

el =Xl
og ®HE

AR

sketch_jan0&h

1 wvoid set

2 // put

4}

& void log

7 // put
H

€9 sketch_jan09b | OFE 0= 1.8.9

= =2

SHO|E8 | Hel..
A2 2LIE
AEIE EEH

WIFi101 / WiFININA Firmware Updater

E L "Arduino/Genuing Unog"
zE
HE ®HE 97|

Z =120 "AVRISP mkll"
FEEH 2/

Ctrl+T

Ctrl+Shift+|
Ctrl+Shift+M
Ctrl+Shift+L

(W)

—

EE DfjUA..

(]

Ol AVR
Arduino ¥an
Arduino/Genuino Uno

Arduino Duemilanove or Diecimila
Arduino Mano

Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK

Arduino Leonardo

Arduino Leonardo ETH
Arduino/Genuino Micro

Arduino Esplora

Arduino Mini

Arduino Ethernet

Arduino Fig

Arduino BT

LilyPad Arduino USB
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Ot+0|= 22+2l IDE
= URL: https://create.arduino.cc/editor

©.0

ARDUINO HOME STORE SOFTWARE EDUCATION RESOURCES COMMUNITY HELP

LOGIN CREATE A NEW
ACCOUNT

@ SsIGNIN
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FOt

all

[0

IR

=2} Ql IDE

SIGN UP

Username Email
USERMAME EMAIL
Password Confirm password

PASSWORD (min 8 characters) COMNFIRM PASSWORD

° | confirm to have read the privacy policy * and to accept the Terms of service *
O | confirm my consent to receive your newsletter

| confirm my consent to the processing of my personal data for marketing purposes, consisting in commercial offers
sent via email

| confirm my consent to automated processing of my personal data, by means of profiling, in order to receive
commercial offers customized on the basis of my browsing and purchasing behavior

v/ =2=o0|orduct e
reCAPTCHA
THUHe B - Ok

CREATE ACCOUNT
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GPIO : General Purpose Input Output
Q2 : 9|0 A OFFO|ix Ot2 2 Sojek Mz
=2 OLF0|c LYROIN B2 Li7te AIS
- COXIE =8 : =3 40| 0o(LOW, 0V), 1(HIGH,
5V) Ol A & 7HX| JEIE Rl= =3,
- OfF20 =8 : =8 US 0% ~ 100% (OV ~
SVIER| A2 =89 =+ Ues =5,

ATMEGA 328P

MCU %!

i o
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void setup() {
pinMode(LED BUILTIN, OUTPUT);

}
HIGH: 5V void loop() {
LOW- OV digitalWrite(LED BUILTIN, HIGH);
delay(500);
B w»\f digitalWrite(LED BUILTIN, LOW);
il o AR | delay(5€0);
}

13 HIGH --> LED ON
13 LOW --> LED OFF




L} & LED (Built in LED)
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loop()
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pinMode (13, OUTPUT); <

void setup() { ‘

}

void loop() {
digitalWrite(13, HIGH); «——
//digitalWrite(13, 1);
//digitalWrite(13, true);

delay(500); <

digitalWrite(13, LOW);
//digitalWrite(13, 0);
//digitalWrite(13, false);
delay(500);

.u.I EEE SPS|

=
pinMode(H'H=, ZL)

|_—_| xl Ed ==E'_=I

digitalWrite(EHZ, AEN)

XA
dealy (22| =x)
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- 20| S 2= MFEES K

« A3 E
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SIS

F7] ?15h

- A0 MY M= N XS ZEA

- N X AL

g A7

A ¥ ZHAH VW A v
=] — | (= o |

AR ¥
=1

oln
oln

330|Q Y |£5% ¥

50| B =0 AIZE0] 28 = AS

4 bands 22 Q, 5%
5 bands ‘ ‘ \ ‘ 2200 O, 1%
6 bands ‘ ‘ ‘ ‘ ‘ 100kQ, 0.1%, 15 ppm
L=
T T
silver [ 0.01 || 10% |
gold [ 01 || 5% ]
L o J o ] o J 1 | 200 ppm|
orown 1 (IR [ERET] [ER] [T 100 ppm
Sy 2 J 2 Jr2 Jr00 |50 ppm_
orange 3 | I I I I I I I I:I
velow 4[24 1 [2 _][2 ][0k ] [25 pom]
green 5 [T [ [ [T
O 6 § 6 ] 6 | m | | 10 ppm |
LR 7§ 7 7 Jrom Jro.1% Jlseem |
oey e[ B 121 *IEI
white 9 I 9 I I 9 I I 9 I Tolerance +
N V / Multiplier Temperature
Significant Figures Coefficient

EngineeringTutorial.com


http://kor.pe.kr/util/4/r_calc/

- 9|2 « T2 1-2.ino

#tdefine LED 12

(cathode)

pinMode(LED, OUTPUT);

tiiit iiiiy [eel | void setup() {
ceess | EECOE pinMode (LED BUILTIN, OUTPUT);
""

o RS ‘el ] |2t | void loop() {
~ = , | e it (anode) 11— digitalWrite(LED BUILTIN, HIGH);
. ﬂ;? 291% Lesas M aanes |2 digitalWrite(LED, HIGH);
agﬁ 4t 39399 I 99994 3 delay(500);
v T EEEREEN EXXXXT T digitalWrite(LED_BUILTIN, LOW);
@ 33l SosesMasass |2 digitalWrite(LED, LOW);
L PSSt BRree e AL delay(500);

38
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A|of M

. 32 7Y

IOREF
RESET

3v3

5V

GND 2

| >
=

Ly =
=
=3

! o
-

AE =

. Xy
i XL

outTnpJy

IVLIOIA

=UNd)

(~

Absolute Maximum Hatings‘

Operating Temperature........c..ccovvsmsssssssens -55°C to +125°C
Storage Temperature...........c.ccccevevcnrensinnes -65°C to +150°C

Voltage on any Pin except RESET
with respect o Ground ... 205V 10 Vi +0.5V

Voltage on RESET with respect to Ground......-0.5V to +13.0V

Maximum Operating Voltage ..o ISR 6.0V

‘ DC Current per 1O PiN ..o e svsrsssssms s essmsssesnnne 40.0 mA

DC Current Vi and GND Pins........o.oovevveereeeeee 200.0 mA
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PPN

TT = LHELEH
(Z[CH 40mA)
Arduino pin

 HOIM L7t MEE2 A8 j T
R1

« HIGH & Il ONO| = - 1
g tgw
= Active HIGH ;: LED1 ;’E

N ] Ya

vl *SZ
. oz S0l MEE AR Source Sink
u LOW% [[H ON Ol %! == Arduino pin - ek
, o] e HO| oV HEE wots
= Active LOW

) - 2 MBRE LQZ T [ AFE (IOEEQ| ME At Z2|X| oD = )
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. XL

Loutnpuy EEX¥

-

AVLI9IA

=
.........

(Active LOW)

0

e & & & & & 5 & & & & &
|

e & & & & & 5 & & &

i
.;1"&0............
i

Dy
v

a 4 & a& & A a & & & & & & a a

a & & & & & & & & &2 & =

v

#define LED R 8
#define LED G 12

void setup() {
pinMode(LED BUILTIN, OUTPUT);
pinMode(LED R, OUTPUT);

pinMode(LED_G, OUTPUT);

LH & LEDE HIGHQI X

} LOWQIX| &2 F =
QIC|HO|E{E 2 HE

void loop() {
digitalWrite(LED BUILTIN, HIGH);
digitalWrite(LED R, HIGH);
digitalWrite(LED G, HIGH);
delay(1000);

digitalWrite(LED BUILTIN, LOW);
digitalWrite(LED_R, LOW);
digitalWrite(LED_G, LOW);
delay(1000);

- —
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cra| Common == Common z=
ik 67t Cathode (-) 8= Cathode (+) o=
HI7h K| ? Ob 7t
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» 35 2= (Common cathode)
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1-4.ino

// 3 FH7|
#define RED 10
#define GREEN 9
#define BLUE 8

void setup() {
pinMode (RED, OUTPUT);
pinMode (GREEN, OUTPUT);
pinMode (BLUE, OUTPUT);

}

void loop() {
digitalWrite(RED, HIGH);
digitalWrite(GREEN, LOW);
digitalWrite(BLUE, LOW);
delay(1000);

digitalWrite(RED, LOW);
digitalWrite(GREEN, HIGH);
digitalWrite(BLUE, LOW);
delay(1000);

digitalWrite(RED, LOW);
digitalWrite(GREEN, LOW);
digitalWrite(BLUE, HIGH);
delay(1000);

//

//

//

nrets A7
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1-4.ino

// 8N F47]|
#tdefine RED 10
#tdefine GREEN 9
#tdefine BLUE 8

void setup() {
for(int p=8; p<=10; p++) {
pinMode(p, OUTPUT);
}
}

void loop() {
for(int c=0; c<8; c++) {

bool r = (bool)(0bo0l & c);
bool g = (bool)(0bolo & c);
bool b = (bool)(0ble0 & c);
digitalWrite(RED, r);

digitalWrite(GREEN, g);
digitalWrite(BLUE, b);
delay(1000);

101
010

101
100

(B)
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ICSP
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UART : Universal Asynchronous Receiver and Transmitter
12C : Inter-Integrated Circuit
SPI : Serial Peripheral Interface

ICSP : In-Circuit Serial Programming
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void setup() {
// &S E 9600baudZE E7|3}
Serial.begin(9600);

Serial.println("Communication Started.");

void loop() {

Serial.print("Current n = ");

Serial.println(n);
nN++;
delay(500);

& comii O *®
| (==
UART Communication Started.

Current n = 1

Current n = 2

Current n = 3

Current n = 4

Current n = 3

Current n = &

Current n = 7

Current n = §

Current n = 8

Current n = 10

Current n = 11

Current n = 12

Current n = 13

Current n = 14

Current n = 15

Current n = 1€

Current n = 17

MAE 238 [JERABET EA e ~| %00 HSHOE || & AL

CEZ=F|: [Ctrl]+[Shift]+M
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. m— e
Serial ZEE SHECE AE5HY|
= = ~10 o
« 270D 1-6.ino . A|E|OE-I EL‘lE'I - A|E OE-I %EE'I
int a, b_; @ comm @ comn
| ED-D_.a.h
void setup() { o
Serial.begin(9600); ;j
Serial.println("a,b"); v e
} 5,10
6,12
T, 14
void loop() { o o
char str[50]; 10,20
sprintf(str, "%d,%d", a,b); e
Serial.println(str); o o
15,30
a=a+1; 17
b=b+2; -0 100 =00 300 a0
delay(500); NS ~38 [JELABE EA W00 HEHOIE o | =0
J CHEF|: [Ctrl]+[Shift] +L



https://arduino.datahub.pe.kr/src/1-6.ino

57

score

KOl =

- if =

= if .. else &

90

void setup() {
Serial.begin(9600);

}

void loop() {
int score = 90;

if(score == 100)
Serial.println("Very Good!");

if(score >= 60) {
Serial.println("You Passed");

}

delay(10000);

void setup() {
Serial.begin(9600);

}

void loop() {
int score = 90;

if(score >= 60) {
Serial.println ("You Passed");

}

else {
Serial.println("You Failed");

}

delay(10000);
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void setup() {
Serial.begin(9600);

}

void loop() {
int i, sum = ©;

for(i=1; i<=10; i++) {
sum = sum + ij;

Serial.print(i);
Serial.print(" : ");
Serial.println(sum);

}
delay(10000);

}

= while B E2&

void setup() {
Serial.begin(9600);

}

void loop() {
int i=1, sum = 0;

while(i<=10) {
sum = sum + 1i;

Serial.print(i);

Serial.print(" : ");
Serial.println(sum);
i++;

}

delay(10000);

}
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AATLE

#tdefine BTN 11

void setup() {
pinMode (BTN, INPUT);
Serial.begin(9600);

}

void loop() {
bool r = digitalRead(BTN);
Serial.println(r);
delay(100);
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INPUT_PULLUP

. pinMode(11, INPUT), . pinMode(11, INPUT_PULLUP);
ol Ay Ve B AR Ve
LOW— Vce HIGH —]
Internal Pull-up Internal
Pull-up (4.7~10KQ2) Pull-up
D11 D11
Arduino |] Arduino <I_>|]

GND ohD

- ACTIVE LOW(=2|H 0g) . L S22 AFRSID2 e B
20| D11-Switch-GNDE ¢ ZASIHH
ACTIVE LOWQ! HE T4 &
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2-1-1.ino
#tdefine BTN 11

void setup() {
pinMode (BTN, INPUT_PULLUP);
Serial.begin(9600);

}

void loop() {
bool r = digitalRead(BTN);
Serial.println(r);
delay(100);

}
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2-2-1.ino

//T2HM LED AKX EE..
#tdefine BTN 11
#tdefine LED 8

void setup() {
pinMode (BTN, INPUT_PULLUP);
pinMode(LED, OUTPUT);

}

void loop() {
bool btn = digitalRead(BTN);
digitalWrite(LED, !btn);

}


https://arduino.datahub.pe.kr/src/2-2-1.ino
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togglel.ino
#define LED 8
#define BTN 11
void setup() {
pinMode(LED, OUTPUT);
pinMode (BTN, INPUT_PULLUP);
}
void loop() {
static bool btn_pre = HIGH;
bool btn_now = digitalRead(BTN);
if(btn_pre == HIGH && btn _now == LOW) {
digitalWrite(LED, !digitalRead(LED));
}
btn_pre = btn_now;
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#tdefine LED 8
#tdefine BTN 12

void setup() {
Serial.begin(9600);
pinMode(LED, OUTPUT);
pinMode (BTN, INPUT_PULLUP);

}

void loop() {
static int n=0;
static bool btn_pre =
bool btnh _now =

true;

if(btn_pre HIGH && btn_now
Serial.println(n++);
digitalWrite(LED,

}

btn_pre = btn_now;

toggle2.ino

digitalRead(BTN);

LOW) {

ldigitalRead(LED));
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= Bounce? library

Erg Al v ET Al v | Bounce

Bounce? by Thomas O i with contributions fromEric Lowry, Jim Schimpf and Tom Harkaway 2= 2.2.0 INSTALLED
Debouncing library for Arduino Wiring. Deboucing switches and toggles is important.

More info

) i s L R =

InputDebounce 5y Mario BEan

Simple polling input debounce Arduino library. Used for push-button like switches. Delivers input value (state) after it has been
stable (not flickering) for longer than the debounce period, and delivers continuous pressed-on time duration [ms].

More info

MD_KeySwitch by majicDesigns

Library for digital switches. Small library for momentary push switches. Detects press, double press, long press (either low'high
or high/low transitions), with software debounce and auto repeat

More info

r830m PushButton by Richard Miles
Handle PushButtons, debounced using the Bounce? library. An extension to Buttons, providing support for Push Buttons.
More info
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Bounce? library

https://github.com/thomasfredericks/Bounce2/wiki
= Method

= void interval(unsigned long interval)

= Sets the debounce time in milliseconds.

= void attach(int pin)

= Sets the pin and matches the internal state to that of the pin. Only attach
the pin once you have done setting the pin up (for example setting an

internal pull-up). pinMode A& HX| 6} attach 3=

= bool update()

= Because Bounce does not use interrupts, you have to "update" the object
before reading its value and it has to be done as often as possible (that
means to include it in your loop()). The update() method updates the object
and returns true (1) if the pin state changed. False (0) if not. Only call
update() once per loop().


https://github.com/thomasfredericks/Bounce2/wiki
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Bounce? library

= Method

= bool read()
= Reads the updated pin state.

bool fell()

= Returns true if pin signal transitions from high to low.

bool rose()

= Returns true if signal transitions from low to high.

bool risingEdge()

= Depreciated. An alias for rose(). For compatibility with Bounce 1.0.

bool fallingEdge()

= Depreciated. An alias for fell(). For compatibility with Bounce 1.0.
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2-6-1a.ino

#include <Bounce2.h>
#tdefine BTN 11
#tdefine LED 13

Bounce btn = Bounce();

void setup() {
// BTN ElS INPUT PULLUPSZ MH
pinMode (BTN, INPUT_PULLUP);
// BTN ElS debouncerO| £
btn.attach(BTN);

btn.interval(50); // interval in ms

//Setup the LED :
pinMode(LED, OUTPUT);

87

void loop() {

btn.update(); // HE HE ¥HolE
bool res = btn.read(); // HE @t A7
// INPUT_PULLUP HE2 QF =% 2 [ HIGH O|LC}.

if(res==HIGH)
digitalWrite(LED, LOW);
else
digitalWrite(LED, HIGH);

|
|
| lstable interval

il 1
I
I
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2-6-3a.ino

#include <Bounce2.h>
#tdefine BTN 11
#tdefine LED 13

Bounce btn = Bounce();

void setup() {
Serial.begin(9600);

// BTN ElS INPUT PULLUPSZ MH
pinMode (BTN, INPUT_PULLUP);

// BTN E 2 debouncerd| =t
btn.attach(BTN);
btn.interval(50);

// Setup the LED :
pinMode(LED, OUTPUT);

88

void loop() {
static int n=0;
btn.update();

if( btn.fell() ) { // transition from HIGH to LOW
digitalWrite(LED, !digitalRead(LED));
}

if( btn.rose() ) { // transition from LOW to HIGH
Serial.println(n++);

}

|]star:-|emterualE
il 1
I
I
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ADC(Analog to Digital Convertor)

f— « ADC= ANALOG IN Tt 7=
- TIOAM U=l Mo 37| &
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2ds

I12C - Clock
12C - Data

« analogRead(Ax) & AtE

XL

.

» analogRead()= pinMode()Zx7|
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Analog - AO
Analog — Al
Analog — A2
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void setup() {
Serial.begin(9600);
Serial.println("a, V");
}

// A0 AAE M= 2 HSXHO
// =0t 2EHM A& otrt.
void loop() {
int a = analogRead(AQ);
// 0~1023 HLI2| ZlS o~5Y
double v = a/1023.0 * 5;

Serial.print(a);
Serial.print(", ");
Serial.print(v);
Serial.println("V");
delay(200);

?Z.
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void setup() {
Serial.begin(9600);
Serial.println("a, V");
}

// A0 AAE M= 2 HSXHO
// =0t 2EHM A& otrt.
void loop() {
int a = analogRead(AQ);
// 0~1023 HRS| 4= o~5HRIZ.
double v = a/1023.0 * 5;

Serial.print(a);
Serial.print(", ");
Serial.print(v);
Serial.println("V");
delay(200);

fuino1



https://arduino.datahub.pe.kr/src/3-1.ino

e} E X Specifications
« CdS Qg1 EA DSOBOUICHUE s
Light Gamm
y Spectral : Dark Response Time (ms)
Model V'E%x P‘:‘nax :\mb'?gt peak Raets;s(;lajie Resistance :tvfg:
(VDC) | (m) 11emp(CI}  (am) (KQ) (MQ) | 745 ux | Rise Time | Decay time|
GL5516 150 20 |-30~+70| 540 5-10 0.2 0.6 30 30
1000Q 1MQ
o CHA}
N Spectral Response
cds(Eel?tEa) KQ
’ , 1000
CHA} 100 :

80 | I \ - ] 1 |
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40 / [ 10 | 'J
20 —_—=
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3-2.ino

void setup() {
Serial.begin(9600);

}

void loop() {
int v = analogRead(A9);
Serial.println(v);
delay(500);
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......................... #define CDS A9
#tdefine LED A5

10k [elssssssssssssssss void setup() {
pinMode(LED, OUTPUT);
Serial.begin(9600);

220Q

}

void loop() {
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JlEelEe
10A 125VAC
10A 28VDC

TsHet
5VDC

E|ch eIz met
10A 250VAC
10A 30VDC
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5V Relay

NC

coM
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AC
Load
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4-1.ino

#tdefine LED 3

void setup() {
pinMode(LED, OUTPUT);

}

void loop() {
int 1i;
// HO|I= @l = A3 Ef5]7]
for(i=0; i<256; i+=4) {
analogWrite(LED, 1i);

--..--—H‘I‘r-—.---...---.

= delay(50);
— }
: 4 RSP // HOI= OrxX = MAM3d| 17|
; ¢ ssean for(i=255; i>=0; i-=4) {
s lassaa analogWrite(LED, i);
sl 3300 delay(50);

107
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tone(pin, freq [, duration])

« pin: FAL AO|FAH7F AEE CIX|E & Hz

- freq : Fob (M9 : 31 ~ 65535), 312CH &t
2 ws o g5 =5

= duration : (&) 2| &l A7 (R 2| xX)

ol X|™El Fo4(50 % FEIH)S| T+ n}
= YHEAIZICEH X[H A2 e = U
2 X|™HSHK| RO ™ noTone()2 == &
{7k K| A% =l T

tone() =2 O|'—|— BJ-Wf oL

Mega/ADK O|2[2| HEO|M tone() &=
£ AM2SIH 31t 11| TO| pwM =H
£ YolSCHZ, analogWrite E2CHE ££5)

tone() &+ Zls= TS| ?l6] St
A0 PWMO| Ot OO ZHE S
timer AFESICL U2tA CIXE =22 &

T A= O o= &2 7rsofrt.
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tone.ino

20000 Mosssa ., #define LED 13
ciiit Liiil |t | #define BUZZER 8
11330 tiiit |ss| | void setup() {
23334 REEEEMLR pinMode (BUZZER, OUTPUT);
a teH) i D
A sed e
3 EEEE: ¢ |23 | void loop() {
’ tone(BUZZER, 440); // 440Hz AE[LH1
3213 E delay(500); /] 0.5%
m 39994 sss | noTone(BUZZER); // AB1131
33443 Bedd3 M I delay(500); /] 0.5%
o RS ER R M digitalWrite(LED, HIGH);

tone(BUZZER, 440, 500);
digitalWrite(LED, LOW);
delay(1000);


https://arduino.datahub.pe.kr/2023/src/3. Buzzer/tone.ino
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= Warning A2 E

1 gto| MAHS

4-4.ino

m Falllng A"‘E‘E 4-5.ino

#tdefine BUZZER 8

void setup() {
pinMode (BUZZER, OUTPUT);

}

void loop() {
tone(BUZZER, 600);
delay(600);

tone(BUZZER, 300);
delay(600);

#tdefine BUZZER 8

void setup() {
pinMode (BUZZER, OUTPUT);

}

void loop() {

for(int f=20; f<5000; f+=20) {
tone(BUZZER, f);
delay(20);

}

for(int f=5000; f>20; f-=20) {
tone(BUZZER, f);
delay(20);

}
}
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4-6.in0

##tdefine BUZZER 8

void setup() {
pinMode (BUZZER, OUTPUT);

}

void loop() {
/] 2lAS AE|
int r = rand() % 5000;
tone(BUZZER, r+20);
delay(100);

I H}
" -_LI_IJ;E

#tdefine BUZZER 8

void setup() {
pinMode (BUZZER, OUTPUT);

}

void loop() {
/] BHX= AL
for(int f=5000; f>20; f-=20) {
tone(BUZZER, f);
delay(20);
}
/] =Y A
for(int i=0; i<300; i++) {
int r=rand()%120+40;
tone(BUZZER, r);
delay(50);

}
}
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( @5 : Hz )
Gk 1 2 3 4 5 6 7 8
A4 T~
C(=) | 327032 | 654064 | 130.8128 | 261.6256 | 523.2511 | 1046.502 | 2093.005 | 4186.009
C# 346478 | 69.2057 | 1385013 | 277.1826 | 554.3653 | 1108.731 | 2217.461 | 4434.022
D(el) | 367081 | 73.4162 | 146.8324 | 203.6648 | 587.3295 | 1174.650 | 2349.318 | 4698.636
D# 38.8909 | 77.7817 | 1555635 | 311.1270 | 622.2540 | 1244.508 | 2489.016 | 4978.032
E(n]) | 41.2034 | 82.4069 | 164.8138 | 329.6276 | 659.2551 | 1318.510 | 2637.020 | 5274.041
F(h) | 43.6535 | 87.3071 | 174.6141 | 349.2282 | 698.4565 | 1396.913 | 2793.826 | 5587.652
F# 462493 | 924986 | 184.9972 | 369.9944 | 739.9888 | 1479.978 | 2959.955 | 5919.911
G(Z) | 489994 | 97.9989 | 1959977 | 391.9954 | 783.9909 | 1567.982 | 3135.963 | 6271.927
G# 51.9130 | 103.8262 | 207.6523 | 415.3047 | 830.6094 | 1661.219 | 3322.438 | 6644.875
AlEh) | 55.0000 | 110.0000 | 220.0000 | 440.0000 | 880.0000 | 1760.000 | 3520.000 | 7040.000
A# 58.2705 | 1165400 | 233.0819 | 466.1638 | 932.3275 | 1864.655 | 3729.310 | 7458.620
B(A) | 61.7354 | 1234708 | 246.9417 | 493.8833 | 987.7666 | 1975.533 | 3951.066 | 7902.133




o AN TTL A
=F IO
» 72| Fot A --

« 42 EIE 2} = 440Hz 440 * 20/12
4 EF# 466 440 * 21/12

. =I}I7F 2HHOI 890 = - 2EIE p A soa Py
- 1284 =X (B EH AR, E#, 4 = 523 440 * 23/12
| 1, 2il#, 0|, ot ot# &, &#,2h 4 =" 554 440 * 2412

. 2ElE J7to| =OiA2 £ s} 4 | 587 440 * 25/12
{tAo 2 128250 12 AH|of 4 ol # 622 440 * 26/12
b & 4 af 659 440 * 27/12

4 i, 698 440 * 28/12

4 I 740 A40 * 29/12

4 = 784 440 * 210/12

4 =3 831 440 * 711/12

5 2} 880 440 * 212/12



4-7-1a.ino

#define BUZZER 8
#define MAX 48
L unsigned int freqz[MAX];
- 9| E2FM bool isHalf[MAX] =
{0,1,0,0,1,0,1,0,0,1,0,1,0,1,0,0,1,0,1,0,0,1,0,1,
0,1,0,0,1,0,1,0,0,1,0,1,0,1,0,0,1,0,1,0,0,1,0,1};

void setup() {

pinMode (BUZZER, OUTPUT);

pinMode (13, OUTPUT);

Serial.begin(9600);

for(int i=0; i<MAX; i++) // S 4
freqz[i] = 220.0 * pow(2, i/12.0);

for(int i=0; i<MAX; i++) // Hd=E ot 4 =5
Serial.println(freqz[i], DEC);

. & 8 & & 2 2 8 0 0 8
. 080
. o 8 0

e & & & 8 & & 8 8 8 B 8 0B
. & & 5 & 2 & 0 5 2 s e
e & & & & & & 8 & & 8 8 8 0 s 8
* 8 & 5 & 5 8 8 5 B 0 "B 8 e 0

04| RN R o9 |}
Sl otiiny T9iii || | void loop() {
) .. 3999 1 239939 .. for(int i=0; i<MAX; i++) {
cel teese eeees |00 if(isHalf[i]) continue; // BF27H&= L 7|
int duration = 500; // 500ems
tone(BUZZER, freqz[i]);
delay(duration);

}
¥
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Buzzer (Melody =&2)

dingdong3.ino

// 85, Y~ BEL =5 oA

#define BUZZER 8
#define BTN_OK 11
#define BTN_NO 12

typedef struct {
int pitch;

int length;

} Note;

/) HEYS~ (TOI&E~)

Note noteOK[] = { {523,250}, {659,250},
{784,250}, {1046,500} };

[/ B (O] enn)

Note noteNO[] = { {659,1000} };

void setup() {
Serial.begin(9600);
pinMode (BTN_OK, INPUT_PULLUP);
pinMode (BTN_NO, INPUT_PULLUP);

}

void loop() {
if(digitalRead(BTN_OK)==LOW) {
int n=sizeof(noteOK)/sizeof(Note); // (12 / 4)
for(int i=0; i<n; i++) {
tone(BUZZER, noteOK[i].pitch, noteOK[i].length);
delay(noteOK[i].length);

}

if(digitalRead(BTN_NO)==LOW) {
int n=sizeof(noteNO)/sizeof(Note); // (4 / 4)
for(int i=0; i<n; i++) {
tone(BUZZER, noteNO[i].pitch, noteNO[i].length);
delay(noteNO[i].length);

}



https://arduino.datahub.pe.kr/2023/src/3. Buzzer/dingdong3.ino

[& A H]
& DO

| RE

O] Ml

It FA

£ SO

2t LA
AlCI

(2 H) 7z

T# DS
oi|# RS
IH# FS
&4 SS
2 LS

flb RF
Olb MF
£b SF
2tb LF
Alb CF

124

UEE ZAEZE Het [H Bl 2t 2 ST
A
S r e s P e B —
0y
AMAEE @8 = Al et & &2 A A 2ef

5 CI4 CI4 +D0O4 RE4 I??%—CI4 LA4 S04 SO4 LA4 CI4 CI4. LA8 LA2

SEty
28!

oo""...'.n.. =
AlA 2 @8 2 A e & &2 A 2 &£
CI4 CI4 +DO4 RE4 RE4 DO4 -CI4 LA4 SO4 SO4 LA4 CI4 LA4. SO8 SO2
P —
' :. .—. o .—.—.—.‘ .—'—.—'—. = r >
- — 4
et Al & S AEAE o AEA G & o oe A

LA4 LA4 CI4 SO4 LA4 CI8 +D08 -CI4 SO4 LA4 CI8 +D0O8 -CI4 LA4 SO4 LA4 RE4 CI4

#.A\\ > KH
o “.. I f -
)
~AEel AE A & &k A % &4

CI4 CI4 +D0O4 RE4 RE4 D04 -CI4 LA4 S04 SO4 LA4 CI4

LA4. SO8 S02 ZZ2

[AFE0]
CARSH
DO4



Mo

P2 7| 2E ofHE S| MSl= CNote 22iA

CNote.h

#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#include <math.h>

class CNote {

private:
char *_score_origin; // &2 ZAZE 2=
char *_score; /] SE(E80| StHM 2 E)
char *_score_head; /A2 AZE XE

int _tempo;

bool _auto_replay;

char *_cnote; // current_note
const char *_delimiter =" ";
int _note_octave;

int _note_pitch;

int _note_length;

public:
CNote();
void score(char *str);
void tempo(int t);
bool next();
char* note();
int  pitch();
int  length();
int  octave();
int  freq(char* note);
void replay(bool val);

}s

CNote: :CNote() {
_auto_replay = true;
_tempo = 120;
_score_head = _score = NULL;
_note_pitch = 0;
_note_length
_note_octave

}

= 0;
= 0;
void CNote::score(char *str) {

_score_origin = str;

if(_score_head != NULL)
free(_score_head);

_score = malloc(strlen(str)*sizeof(char));
strcpy(_score, str);
_scorgshead = _score;
_cnote = NULL;
¥

void CNote::tempo(int tempo) { _tempo = tempo;

bool CNote::next() {
if(_cnote == NULL) // HE¢2l &=
_cnote = strtok(_score, _delimiter);
else
_cnote = strtok(NULL, _delimiter);

if(_cnote == NULL && _auto_replay == true) {
score(_score_origin);
return next();

}

if(_cnote != NULL)

_cnote = strupr(_cnote);
else

return false;

char* note = _cnote;

if(isdigit(note[0])) {
_note_octave = note[@]-'90";
if(! (@ <= _note_octave & _note_octave <=9))
_note_octave = 9;
note++;

}

else if(note[@]=="-") {
_note_octave--;
note++;

}

else if(note[@]=="+") {
_note_octave++;
note++;

}

if(strlen(note) <= 0) {
next();
return true;

}

_note_pitch = freq(note);
note += 2;

int len = atoi(note);
_note_length = 60.0/_tempo *(4000.0/len);

if(note[strlen(note)-1]==".")
_note_length = _note_length*1.5f;

return true;

}

int CNote::freq(char* note) {
int pitch = o;
int nNote = -1;
switch(note[@]) {

case 'D': nNote = 3; break;
case 'R': nNote = 5; break;
case 'M': nNote = 7; break;
case 'F': nNote = 8; break;
case 'S': nNote = 10; break;
case 'L': nNote = 12; break;
case 'C': nNote = 14; break;

}

if(note[1] =='S")
nNote++;

else if(note[1l] =='F")
nNote--;

if(nNote >= 0) {
float z = ((octave()-1)*12 + nNote)/12.0;
pitch = 27.5*%pow(2, z)+0.49; // 27.5 = 0 octave LA
¥
else
pitch

9;

return pitch;

¥
char* CNote::note() { return _cnote; }
int CNote::length() { return _note_length; }
int CNote::pitch() { return _note_pitch; }
int CNote::octave() { return _note_octave; }
void CNote::replay(bool val) {

_auto_replay = val;

}

// Programmed by akapo@naver.com(=H& &)
// 2022.6.24.

/* HE
DO(X) RE(B) MI(Al) FA(I}) SO(E) LA(EL) CI(Al)
DS(Z&f) RS(BI&F) FS(IH) Ss(&E¢h) Ls(2hef)

RF(EIEH) SF(&E3) S
HIIH oAl
3D04 -> 3EIE T4FESH

*/
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MusicPlayer =

El= Ea

49

#tinclude

"CNote.h"

class MusicPlayer {

private:
int _buzzer;
bool enabled;
bool _playing;
bool verbose;
CNote _cnote;

unsigned long _notelLength;
unsigned long _preTime;

public:

MusicPlayer() { }

MusicPlayer(int pin) {
init(pin);

}

MusicPlayer(int pin, char* score,
init(pin);
setScore(score);
setTempo(tempo);

}

int tempo) {

void init(int pin) {
pinMode(pin, OUTPUT);
_buzzer = pin;
_notelLength =
_verbose = false;

}

void setScore(char* score) {
_cnote.score(score);

}

void setTempo(int tempo) {
_cnote.tempo(tempo);

}

void setReplay(bool b) {
_cnote.replay(b);

}

void setVerbose(bool b) {
_verbose = b;

}




P7

void play() {

if(! enabled) { _playing = false; return; }
unsigned long curTime = millis();
if(curTime - _preTime < _notelLength) return;

else noTone(_buzzer);

if(_cnote.next()) {
int notePitch = cnote.pitch();
_notelLength = _cnote.length();

if(notePitch >= 31) {

tone(_buzzer, notePitch, notelLength);
_playing = true;
_preTime = curTime;

}

if(_verbose && Serial) {
Serial.print(_cnote.note());
Serial.print(™ ");
Serial.print(_cnote.pitch(), DEC);
Serial.print(" ");
Serial.println(_cnote.length(), DEC);

}s

void start() {

_enabled = true;

_preTime = 0;
play();
}

void setEnable(bool b) {

_enabled = b;
}
void enable()
void disable()
bool enabled()

{ _enabled = false;
{ _enabled = true;
{ return _enabled;

bool isPlaying() { return _playing;




MusicPlayer SEfiAE O[&¢t A

#include "MusicPlayer.h"
#define BUZ 8
#define BTN_PLAY 12

// Wt WO B

const char *AIRPLANE_SCORES =
"5 mi8. rel6 do8 re8 mi8 mi8 mi4 re8 re8 re4 mi8 mi8 mi4 mi8. \
relé do8 re8 mi8 mi8 mi4 re8 re8 mi8. rel6 do2";

// HIEE =3[9 &It

const char *BEETHOVEN_SCORES =
"4 CI4 CI4 +DO4 RE4 RE4 DO4 -CI4 LA4 S04 S04 LA4 CI4 CI4A. LA8 LA2 \
CI4 CI4 +D0O4 RE4 RE4 DO4 -CI4 LA4 S04 S04 LA4 CI4 LA4. S08 SO02 \
LA4 LA4 CI4 SO4 LA4 CI8 +D08 -CI4 SO4 LA4 CI8 +D08 -CI4 LA4 SO4 LA4 RE4 CI4 \
CI4 CI4 +D0O4 RE4 RE4 DO4 -CI4 LA4 S04 S04 LA4 CI4 LA4. S08 SO02 \
LA4 LA4 CI4 SO4 LA4 CI8 +D08 -CI4 SO4 LA4 CI8 +D08 -CI4 LA4 SO4 LA4 RE4 CI4 \
CI4 CI4 +D0O4 RE4 RE4 D04 -CI4 LA4 SO4 SO4 LA4 CI4 LA4. S08 S02 zz2“;

const char *BUBBLE_BUBBLE =
"5 CF8 LA8 S0O8. FA16 LA8 SO8 FA8 MF8 SO8 FA8 MF16 RE16 778 \
FA4. rel6 dol6 -cf8 +do8 re8 mf8 do8 rel6 mfle mf8 fa8 \
fa8 so8 lal6 sol6 zz8 fa8 fa8 so8 la8 cf8 la8 so8. fal6 1la8 so8 fa8 mf8 so8 \
fa8 mfl6 rel6 zz8 fad. rel6 dolée -cf8 +do8 re8 mf8 do8 rel6 mflé mf8 fa8";

128
MusicPlayer bgmPlayer(BUZ);

bgmPlay .ino

void setup() {
Serial.begin(9600);
pinMode (BTN_PLAY, INPUT_PULLUP);
bgmPlayer.setScore(BEETHOVEN_SCORES);
bgmPlayer.setTempo(120);
bgmPlayer.setVerbose(true);
bgmPlayer.start();

void loop() {
static bool btn _play pre = HIGH;
bool btn_play now = digitalRead(BTN_PLAY);

if(btn_play pre==HIGH && btn_play now==LOW) {
bool e = bgmPlayer.enabled();
bgmPlayer.setEnable(!e);

}
bgmPlayer.play();

btn_play pre = btn_play now;
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#tdefine TRIG 2
#tdefine ECHO 3

void setup() {
pinMode (TRIG, OUTPUT);
pinMode (ECHO, INPUT);
Serial.begin(9600);

. Xy
. XL

}

LouTnpJy




131

Trig

Echo —

L
AF HFHH Zt | (o) |
'7-|E| 7:||J od = A o|_|-7:|
10 us Trigger to start measurement .
: N
I
| AN R\
8 sonic bursts from the module ' / / N
I
B I
Output proportional —— >3.3m =
< ' L N
« | torange Object is too
t us far away Izl

=% 340m/s = 34000cm/s = 0.034cm/us
v=d/t

d=v*t

2d = 0.034cm x t;

d = (0.034cm * t) / 2;

Flat object is not

facing sensor

x]

=

g
Objectis too
small




132

4-7.in0

#tdefine TRIG 2
#tdefine ECHO 3

void setup() {
pinMode(TRIG, OUTPUT);
pinMode (ECHO, INPUT);
Serial.begin(9600);

}

void loop() {
long duration;
int distanceCm;

digitalWrite(TRIG, HIGH);
delayMicroseconds(10);
digitalWrite(TRIG, LOW);

duration = pulseIn(ECHO, HIGH);
distanceCm= 0.034*duration/2;
Serial.print(distanceCm);
Serial.println("cm");

delay(300);

pulseIn(pin, value)

- value”Z} HIGHO|®, pulseln()2 O]
HIGHZ} E[QICH7E LowZ 2 [7EK] Q]
HA0| 40|Z OiO|AEX T2 Hiet
orCh EF EFRIOFR LHOf| RtEot HATL

SAEX] %2 AP 02 WL

- —

10 us Trigger to start measurement

Trig

‘ ‘ 8 sonic bursts from the module

Echo —

Output proportional
to range

A
v
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Arduino Radar Project

& Dejan Nedelkovski @ July 28, 2015 3 Projects ¢ 292

In this Arduino Tutorial | will show you how you can make this cool looking radar using the Arduino Board and the
Processing Development Environment. You can watch the following video or read the written tutorial below for
more details.

Arduino Radar Project, - .. o A~

A 9



http://howtomechatronics.com/projects/arduino-radar-project/
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ASA 2L &4

. AATLC

Al

A

L

Al

4-8.ino0

/] AR FHLX]

// by akapo (2017.7.3)
#define TRIG 2

#define ECHO 3

#tdefine BUZZER 8

void setup() {
pinMode(TRIG, OUTPUT);
pinMode (ECHO, INPUT);
pinMode (BUZZER, OUTPUT);
Serial.begin(9600);

}

void loop() {
long duration;
int distanceCm;

digitalWrite(TRIG, HIGH);
delayMicroseconds(10);
digitalWrite(TRIG, LOW);

}

duration = pulseIn(ECHO, HIGH);
distanceCm = duration*0.034/2;
Serial.print(distanceCm);
Serial.println("cm");

// X A2t 3m O|PHUMOF A2 EH
if(distanceCm < 300) {

}

// 5cm Z=IO|H F F &F
if(distanceCm > 5) {
int duration = 30+(distanceCm * 2.5);
tone(BUZZER, 550);
delay(duration);
noTone(BUZZER);
delay(duration);
}
else { // 5cm O|SIO[™ H0[O[0[0]O]O]
tone(BUZZER, 2000);
}
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=5 TIZ] delay()

AAZLC

50| &

D—

delay side effect.ino

##tdefine RED 8
#tdefine BTN 11
#tdefine LED 13

void setup() {
pinMode(RED, OUTPUT);
pinMode(LED, OUTPUT);
pinMode (BTN, INPUT_PULLUP);
// HE0] =2[H Low
// H{E0| HO{X|H HIGH

void revertLed() {

digitalWrite(LED,

delay(2000);

ldigitalRead(LED));

// 2x S+ HE0| FH.

void loop() {
revertLed();

digitalWrite(RED,

}

ldigitalRead(BTN));
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millis() &=

. AAJLC

millisl.ino

void setup() {
Serial.begin(9600);

int preSec = 0;

void loop() {
unsigned long now = millis();
int nowSec = now/1000; //ZHQZE HH

if(preSec != nowSec) {
Serial.println(now);
preSec = nowSec;

. Ay

QOutput  Senal Monitor x

Message (Enter to send message to 'Arduino Uno' on 'COM12

1000
2000
3000
A000
5000
BO00
F000
g0
9000
Q000
1000
2000
3000
4000
5000
BO00
1000
a000
9000
20000

I T T

1
1
1
1
1
1
1
1
1
1

New Line
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millis() &

. AAJLC

AlsH 74 i}

millis2.ino == =

void setup() { Output  Serial Monitor

Serial.begin(9600); " o o _
} viessage (Enter to send message to "Arduino Uno' on 'COM12  New Line

1000 26001
int preSec = 0; 2000 25860
int loopCnt = ©; 4000 23833
P ’ 4000 25735 /12501| loop()

. 5000 25833 e
void loop() { S —— ot==7t 250002]

unsigned long now = millis(); 2000 25708 O|A SEE|=

int nowSec = now/1000; 8000 25610 HS o ES OIEf

9000 258E0 \
if(preSec != nowSec) { 10000 25708

Serial.print(now); 11000 25733
preSec = nowSec; 1ty 2aan2
13000 25733

. . . 14000 25583
Serial.print(" "); 15000 2560
Serial.println(loopCnt); 16000 25459
loopCnt=0; 17000 25859

} 18000 25733

} 20000 25603

217w AETOT
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[FI=S

= millis() &= 0|8 S E A=

delay x.ino

##tdefine RED 8
#tdefine LED 13
#tdefine BTN 11

void setup() {
pinMode (RED,
pinMode (LED,
pinMode (BTN,

}

OUTPUT);
OUTPUT);
INPUT_PULLUP);

void loop() {
revertLED();
digitalWrite(RED,
}

ldigitalRead(BTN));

unsigned long preTime = 0;

void revertLED() {
unsigned long curTime =
// curTime = SXHA|Zt

millis();

//(EMAIZE - O|FAIZ >= 2%)

if(curTime - preTime >= 2000) { // 2= X[%tL|?

digitalWrite(LED,
preTime = curTime;

}

ldigitalRead(LED));

void revertLed() {
digitalWrite(LED,
delay(2000);
}

ldigitalRead(LED));
/] 2Zx ¢ HEO0| FH.
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MillisTimer S| A A A

MillisTimer.h

#define MAX_TIMERS 10
typedef unsigned long ulong;
typedef void (*timer_callback)(void);

_timers
typedef struct { 5
bool enabled;
timer _callback func; !
ulong interval; 2
ulong preTime; 3
} timer; 4
5
static inline ulong elapsed() { 6
return millis(); -
} 8
class MillisTimer { ?
private:
// O|TO| run() e57t A= AlZE
static ulong pre_run_ms;
static ulong refresh_ms;
static int _num_timers; // S== EIO|H JiF

static timer _timers[MAX_TIMERS];

public:
static void add(timer_callback f,
ulong interval) {

_timers[_num_timers].enabled = true;
_timers[ _num_timers].interval = interval;
_timers[ _num_timers].func = f;
_timers[_num_timers].preTime = elapsed();
_num_timers++;

}

static void enable(int n) {
_timers[n].enabled = true;

}

static void disable(int n) {
_timers[n].enabled = false;

}

static void get refresh ms() {
return _refresh _ms;

}
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MillisTimer 22| A A A

// this function must be called inside loop()
static void run() {
ulong now _ms = elapsed();
_refresh_ ms = now ms - pre run_ms;
_pre_run_ms = now_ms;

for(int i=0; i< _num_timers; i++) {
if(_timers[i].enabled) {
ulong diff = now_ms - _timers[i].preTime;
if(diff >= timers[i].interval) {
(* timers[i].func)();
_timers[i].preTime +=timers[i].interval;
}
}
}
}
}s

static ulong MillisTimer:: pre _run_ms;
static ulong MillisTimer:: refresh ms;
static int MillisTimer:: num_timers;
static timer MillisTimer:: timers[MAX_TIMERS];

MillisTimer AR O A]

revert millis timer.ino

#include "MillisTimer.h"

##tdefine RED 8
#tdefine BTN 11
#tdefine LED 13

void setup() {
pinMode (RED, OUTPUT);
pinMode(LED, OUTPUT);
pinMode (BTN, INPUT_PULLUP);
MillisTimer::add(revertlLed, 2000);

}

void revertLed() {
digitalWrite(LED, !digitalRead(LED));
}

void loop() {

MillisTimer::run();

digitalWrite(RED, !digitalRead(BTN));
}
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37IA| % BEIEfATE 2

test multitasking.ino

#include "MillisTimer.h" void printDigitalClock() {
#define RED 8 int h, m, s;
#define LED 13 s = millis() / 1000;
#define BTN 11 m=s / 60;
h =s / 3600; [MillisTimer EI'%I']
void setup() { s =5 -m* 60; 1) 0.5s0FCF 132 LED %%
pinMode (RED, OUTPUT); m=m-h * 60; 2) TmsOfEr B2 =8 20
pinMode(LED, OUTPUT); Serial.print(h); 3) 1.0sHEF CIXZA[A =5
pinMode (BTN, INPUT_PULLUP); printDigits(m);
printDigits(s);
MillisTimer::add(revertLed, 500); Serial.println();
MillisTimer::add(checkBtn, 1); }
MillisTimer::add(printDigitalClock, 1000);
} void printDigits(int digits) {
Serial.print(":");
void revertLed() { if(digits < 10)
digitalWrite(LED, !digitalRead(LED)); Serial.print('e"');
} Serial.print(digits);
}
void checkBtn() {
digitalWrite(RED, !digitalRead(BTN)); void loop() {
} MillisTimer::run();
}
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4-8-1.ino0

#tdefine BTN 3
#tdefine RED 8
#tdefine LED 13

bool isLedOn = false;

void setup() {
pinMode(RED, OUTPUT);
pinMode(LED, OUTPUT);
pinMode (BTN, INPUT_PULLUP);
// HE0] =2[H Low
// HE=0] BO{X[H HIGH

void invertLed() {
isLedOn = lisLedOn; // &tE{ HEH
digitalWrite(LED, islLedOn);
delay(2000);
// % delay()7t ddlE= ¢ H30| &

}

void setRedLed() {
bool b = digitalRead(BTN);
digitalWrite(RED, !b);

}

void loop() {
invertLed();
setRedLed();

}
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millis()

- 28
+ O|F0| HEJ} WX Z2IUS AZFrol2) F La|x7t EREX =&
2 RHHSiCt O =Xb= Cf2f 5020| XL, @HE2 ECHTHA| 022 &
Sore),
- o[ HU

- T2 MO| A|ZE O|2f S A|ZHS Y| X2 HHEISICE (unsigned long)

= Please note that the return value for millis() is an unsigned long, logic
errors may occur if a programmer tries to do arithmetic with smaller

data types such as int's.
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millis()

. AATL

. Ay

void setup() {
Serial.begin(9600);

void loop() {
unsigned long m = millis();
Serial.println(m);
int r = rand()%1000;
delay(r);

&8 ComM4 (Arduino Mega ADK)

[ETm

513
G195
347
BI63
620
7924
BR95
9220
9545
10222
11043
11931
12289
12652
13291
13891
14322
15076
15534
16446
17233
17431
17677
18376
19230
19745
2mnm
20926

L
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4-8-2.in0

#tdefine BTN 3
#tdefine RED 8
#tdefine LED 13

bool isLedOn = false;

void setup() {
pinMode (RED, OUTPUT);
pinMode(LED, OUTPUT);
pinMode (BTN, INPUT_PULLUP);
// HEO| =2l LOoW
// HE=0] ZO{A[H HIGH

}

void setRedLed() {
bool b = digitalRead(BTN);
digitalWrite(RED, !b);

}

void invertLed() {
static unsigned long preTime = 0;
unsigned long curTime = millis(); // &AM A|Z2?

/] (BMAIZE > O|FAIZ+2x)

if(curTime > preTime+2000) { // 2% X|%fL|?
isLedOn = !islLedOn;
digitalWrite(LED, islLedOn);

preTime = curTime; // LEDAE|E HF AZtE 7|5

}
} void invertLed() {
isOn = !isOn;
id 1 )
voi oop() { digitalWrite(LED, isOn);
invertLed(); delay(2000);
setRedLed(); g ,

}
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off 5t Xl = HE[EN A 7

#tdefine LED 13

#tdefine BUZ 11

#define BTN 3

#tdefine POT A1l

#include <Bounce2.h>
CNote cnote;

Bounce db_btn = Bounce();
bool isPlayable = true;

void setup() {
pinMode(LED, OUTPUT);
pinMode(BUZ, OUTPUT);
pinMode (BTN, INPUT_PULLUP);
db_btn.attach(BTN);
db_btn.interval(50);
Serial.begin(9600);
cnote = CNote();
cnote.score(BEETHOVEN_SCORES);
cnote.tempo(120);

}

void invertLed() { // 13% LED 1= Ot E=
static unsigned long preTime = 0;
unsigned long curTime = millis(); // M AlZ2>?
if(curTime > preTime+1000) {
digitalWrite(LED, !digitalRead(LED));
preTime = curTime;
}
}

rim

void checkBtn() { // @FE ANZ/SEH A7|= H
db_btn.update();
if(4b_btn.fell())
isPlayable = lisPlayable;

void checkPot() { // 7t Magez £x =4
int pot = analogRead(POT);
cnote.tempo(map(pot, 9, 1024, 60, 480));

}

void player() {
static unsigned long prevPlayTime=0;
static unsigned long notelength=0;
int pitch;

if(! isPlayable) {
noTone(BUZ);
return;

}

4-8-4.ino

/7 SM AF Zel SEHS HF A|ZHO| OFX A|ZHO| X[LEX] 4%A=Th?

if(millis() < prevPlayTime + notelLength) return;
else noTone(BUZ);

cnote.next(); // Gt 2%
pitch = cnote.pitch(); // 1 SHS &
noteLength = cnote.length(); // -

if(pitch >= 31) { // tone() &+= 31Hz O|&OF 42|
tone(BUZ, pitch, notelLength);
prevPlayTime = millis();
}
}

void loop() {
invertLed();
checkBtn();
checkPot();

player();

m

c
1+
$0
o
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Motorl| &S&52 E4
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. 9 . 3

= L9110 drive, speed control with ZhuanPei mounting
holes, screw compatible steering gear steering wheel
control high quality, high efficiency.

= Can easily blow out 20 cm away lighter flame can be
used for fire fighting robots, robot for design and
development

= Working voltage: 5v

= Board size:
(*W*H)3.49*2.15*0.15cm/1.37"*0.85"*0.06"(Approx.)

= Propeller diameter: 7.5cm/2.95"(Approx.) .
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DCE H

5-1-1.ino
#define INA 9 void loop() {
#define INB 8 unsigned long current = millis();
if(current-past > 3000) {
void setup() { switch(flagk4d) {
pinMode (INA, OUTPUT); case @ : a =0; b = 0; break;
pinMode (INB, OUTPUT); case 1 : a =1; b = 0; break;
Serial.begin(9600); case 2 : a =1; b =1; break;
} case 3 : a =0; b =1; break;
}
int a=0, b=0; digitalWrite(INA, a);
int flag=0; digitalWrite(INB, b);

unsigned long past=0;
Serial.print("a:b = ");
Serial.print(a);
Serial.print(":");
Serial.println(b);

past = current;

flag++;

168
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5-1-2.in0

#tdefine INA 9
#tdefine POT AOQ

void setup() {
pinMode (INA, OUTPUT);
Serial.begin(9600);

void loop() {
analogRead(POT);

int p

int v = map(p, @, 1023, @, 255);

Serial.print("Speed : ");
Serial.println(v);
analoghrite(INA, v);
delay(500);
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M E 2 E (SG0)

- HZ - MO

PWM=0range (I1I") * -

Vcec = Red ( + ) = ] 0 MINIMUM PULSE
Ground=Brown (=) — o =

-90°

PULSE WIDTH = 0.6msec
1-2ms

‘.f' 9 \

Dty Gyds NEUTRAL POSITION /t‘o\\

48V (~5V) = | PULSE WIDTH = 1.5msec
Power

and Signal

i

"""" MAXIMUM PULSE
20 ms (50 Hz) (I +90°
PWM PerlOd ->| PULSE WIDTH = 2.4msec
: o e . .
MEZH OFF0l= = Position “0” (1.5ms pulse) is middle, “90"
a8 == 44 GND (~2ms pulse) is all the way to the right,
S 5V "-90" (~1ms pulse) is allthe way to the left.
. M D9




5-2-1.ino

#include <Servo.h>
#tdefine SERVO 9
#tdefine POT AOQ

L -

T:- ) - g i 4
gxmm Arduino Servo servo;

void setup() {
servo.attach(SERVO);

servo.write(0); // ek = {F 3™ oA
delay(2000);
servo.write(180); // 180 = 2LEZE 3|H™ ot/
delay(2000);

v servo.write(99); // 99k = =

delay(2000);

el - -l }
0000000000000 0 cosroes void loop() {
int potVal = analogRead(POT);
2 M M MMM M e int angle = map(potval, @, 1023, 0, 180);
R 0 0 0 OTITI servo.write(angle);
PP 0000000000000 0 0000000000009 delay(100);



https://arduino.datahub.pe.kr/src/5-2-1.ino




174

Arduino Radar Project

& Dejan Nedelkovski @ July 28, 2015 3 Projects ¢ 292

In this Arduino Tutorial I will show you how you can make this cool looking radar using the Arduino Board and the
Processing Development Environment. You can watch the following video or read the written tutorial below for
more details.

Arduino Radar Project = .. o ~»

L O



http://howtomechatronics.com/projects/arduino-radar-project/
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LM393 Op Amp Sound Detected LED

- BX 28

Parameter
VCC
Ground
A0
DO
Power LED
Sound Detection LED
Sound Set Point Adjust

Value
5 Vdc from your Arduino
GND from your Arduino
Connect to Analog Input Pin
Connect to Digital Input Pin
Illuminates when power is applied
Illuminates when sound is detected

CW = More Sensitive
CCW = Less Sensitive



Sound sensor

. AN . 42| 9 ME T3

5-3-1.ino

#tdefine SAIN AOQ
#tdefine SDIN 7

void setup() {
pinMode (SDIN, INPUT);
Serial.begin(9600);

}

void loop() {
bool sd digitalRead(SDIN);
int sa = analogRead(SAIN);
Serial.print("digital: ");
Serial.println(sd, DEC);
Serial.print("analog: ");
Serial.println(sa, DEC);
delay(300);

176
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Sound sensor

. Gt = HOZ #13 LED EZ (delay 0|8 HT) 5-3-2.in0

#tdefine SND A©
##tdefine LED 13
##tdefine THREADSHOLD 100

int snd _count = 0;

void setup() {
pinMode(LED, OUTPUT);
Serial.begin(9600);

}

void loop() {
read_sound();

if(snd _count == 2) {
digitalWrite(LED, !digitalRead(LED));
snd_count=0;
}
}

void read sound() {

int sound = analogRead(SND);

if(sound > THREADSHOLD) {
snd_count++;
Serial.print("snd_count: ");
Serial.println(snd _count, DEC);
// 0.2Z% Q| CiAl AKX =X LESF
delay(200);
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Sound sensor

. Bf E O3 413 ED E2 (ZEEJAY 7Hs HF)

#tdefine SND A©
##tdefine LED 13
##tdefine THREADSHOLD 100

int snd _count = 0;

void setup() {
pinMode(LED, OUTPUT);
Serial.begin(9600);

}

void loop() {
read_sound();

if(snd _count == 2) {
digitalWrite(LED, !digitalRead(LED));
snd_count=0;
}
}

void read _sound() {
static unsigned long prev_time
if(millis() - prev_time > 500)
snd_count=0;
}
if(millis() - prev_time > 200) {
int sound = analogRead(SND);
//Serial.println(sound, DEC);
if(sound > THREADSHOLD) {
snd_count++;
Serial.print("snd_count: ");
Serial.println(snd _count, DEC);
prev_time = millis();

-200;

~




W

=U/D+ j

wl

<|
K

5

—

A
A

[ Sam3

{_oam2

L ——]

S
154

=
=

7

N

GND:

-L- L/R+=

—g
[

5V

TR (+)

VCC

GND

GND

AO

100
10
&0
<
mr
ol

__A_._l

VRX

Al

o
R
<+
mr
ol

__A_._l

VRy

A2

fir
ol
[l
iy

SW

179



5V
GND

Ohl =
M R(+)
HRA()

NCR =
Slhdl , o
E._Al_ww
o
ﬂx._

= =
m £ w

. NI 9071¥N

AO

90
B0
<
mr
ol

_xrl

VRX

Al

Ty
__oO
—h

KI
<k
r
ol

_xI|

VRy

A2

fir
ol
i
1+

SW

180



5-4-1.ino

#tdefine VRX A©
#tdefine VRY Al
#tdefine SW A2
//SW= C{X[ZELHO[X[2F OfFZ1E0| HE

ol

He 5 0=A

void setup() {
pinMode (SW, INPUT_PULLUP);
Serial.begin(9600);

}

void loop() {
int hori = analogRead(VRX);
int vert = analogRead(VRY);
int btn = digitalRead(SW);

Serial.print("hori: ");
Serial.println(hori);
Serial.print("vert: ");
Serial.println(vert);

Serial.print("btn: "); Egigi;
Serial.println(btn);
181 delay(250);
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Pin Configuration Typical Application Circuit

DIN [ 1 24] DOUT ] b | ]
DEI] E E SEG[:l I L] I - I L ] I a | L ] I [ ] I [ ] | [ 3
DIG4 [ 3 22| SEG DP W5y
oo [¢] mmmam [21] see 19

9,53
pig6[5] MAX7219 o] seac Vs
MAX7221 18 DIG 0-DIG 7 .
DIG2 [ 6 19] vs ST
MAXIM | BDIGITS
D63 [7 18] 15T \oSi 1 MAX7219
W paxzezn
DIG7 [ 8 17] SEG G i
P CS
GND [ g 16] seg e n LD (S)
13 SEG A-G,
i 5 [10] 15] sEG F SLK CLK SGOP| 7.
] - 8 SEGMENTS
DIG 1 [11] 14] SEG A GND
LoAD (T5) [12 13] ok H
() MAX7221 ONLY DIP/SO () MAX7221 ONLY 8-DIGIT :P DISPLAY
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8 x 8 dot matrix using
Serially Interfaced, 8-Digit LED Display Drivers (MAX7219/7221)

= LedControl 2}0|E2{2| L} 2 E

& 20|22 TFLH X
Erg Al v | EL |Al + | |LedControl
LedContrel by Eberhard Fahle H= 1.0.6 INSTALLED ~

A library for the MAX7210 and the MAX7221 Lad display drivers. The library supports multiple daisychained drivers and supports
Led-Matrix displays as well as 7-Segment displays.
More info

i
a

CI222 HH http:/Adownloads, arduino, coflibrariesAibrary _index, json
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LedControl Library

http://playground.arduino.cc/Main/LedControl

. AHX| x7|3}

= LedControl(dataPin, clockPin, csPin, numDevices);
- L|2=20] 87| =&

= setIntensity(int addr, int intensity);

- & AZF G &S0l O B 2. 1571 Z A
- C[AE45[0] X| 27|

= clearDisplay(addr);

. Mg

—

A M
Motme M

= void shutdown(int addr, bool b);

185
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Controlling a Led matrix

http://playground.arduino.cc/Main/LedControl

- LED 3t = N[O T

= void setRow(int addr, int row, byte value);

- LED o = X O{(8 )
= void setColumn(int addr, int col, byte value);

- LEMOE FH0| setRow=S 8H S ESI= HE[O| B2 =gl

- LED &M CH2| 2 K| Of

= void setLed(int addr, int row, int col, boolean state);
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http://playground.arduino.cc/Main/LedControl

. MEAC

#include <LedControl.h>

#define CLK 10
#define CS 11
#define DIN 12
#define BIRGHTNESS 8

5-5-1.ino

LedControl 1lc = LedControl(DIN, CLK, CS,1);

void

lc.
.setIntensity(@, BIRGHTNESS);
lc.

1c

1c.

1c
1c

void

setup() {
shutdown(@, false);

clearDisplay(9);

setRow(0, 2, B01110011);
.setColumn(@, 0, B10000011l);
.setLed(0, 7, 6, true);

loop() {}

C01 234567

" Y X ) FY |—— CLK(10)
e o — CS(11)

R3 —DIN(12)
RA[X XXX XXX ]—ocGno
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#include <LedControl.h> 5-5-2.ino

#tdefine DIN 12
#tdefine CS 11
#tdefine CLK 10

LedControl lc=LedControl(DIN, CLK, CS,1);

void setup() {
// the zero refers to the MAX7219 number, it is zero for 1 chip
lc.shutdown(@,false); // turn off power saving, enables display
lc.setIntensity(0,1); // sets brightness (0~15 possible values)
lc.clearDisplay(0); // clear screen

}

void loop() {
for (int row=0; row<8; row++) {
for (int col=0; col<8; col++) {
lc.setLed(0,row,col,true); // turns on LED at col, row
delay(25);

}
}

for (int row=0; row<8; row++) {
for (int col=0; col<8; col++) {
lc.setLed(0,row,col,false); // turns off LED at col, row
delay(25);

}
}

C01 234567

RRCXXXXX XX —cio

— CS(11)

R3 —DIN(12)
RA[X XXX XXX ]—ocGno
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8 x 8 Font of ASCI|

font.h

const byte font[128][8] = {

{ ox00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+0eee (nul)
0Xx00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+0e0l
0Xx00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+0002
0Xx00, 0x00, Ox00, Ox00, Ox00, 0x00, 0x00, 0x00 }, // U+0003
0Xx00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+0004
0Xx00, 0x00, Ox00, Ox00, Ox00, 0x00, 0x00, 0x00 }, // U+00e5
0x00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+0006
0Xx00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+0e07
0Xx00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+0008
0Xx00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+0009
0Xx00, 0x00, Ox00, Ox00, Ox00, 0x00, 0x00, 0x00 }, // U+000A
0Xx00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+000B
0Xx00, 0x00, Ox00, Ox00, Ox00, 0x00, 0x00, 0x00 }, // U+8eecC
0Xx00, 0x00, Ox00, Ox00, Ox00, 0x00, 0x00, 0x00 }, // U+0eeD
0Xx00, 0x00, Ox00, Ox00, 0x00, 0x00, 0x00, 0x00 }, // U+BOOE
0Xx00, 0x00, Ox00, Ox00, Ox00, 0x00, 0x00, 0x00 }, // U+0eeF
0Xx00, 0x00, Ox00, Ox00, Ox00, 0x00, 0x00, 0x00 }, // U+0010
0x00, Ox00, Ox00, OXx00, OXx00, Ox00, 0x00, Ox00 }, // U+8011l
0x00, Ox00, Ox00, Ox00, OXx00, Ox00, 0x00, Ox00 }, // U+8012
0Xx00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+0013
0Xx00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+0014
0x00, Ox00, Ox00, Ox00, OXx00, Ox00, 0x00, Ox00 }, // U+8015
0x00, 0x00, Ox00, Ox00, OXx00, Ox00, 0x00, Ox00 }, // U+0016
0Xx00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+e017
0Xx00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+0018
0x00, 0x00, Ox00, Ox00, OXx00, Ox00, 0x00, Ox00 }, // U+8019
0x00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+801A
0Xx00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+001B
0x00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+801C
0x00, 0x00, Ox00, Ox00, Ox00, Ox00, 0x00, 0x00 }, // U+8e1D
0x00, 0x00, Ox00, 0X00, Ox00, OXx00, Ox00, 0x00 }, // U+001E
0Xx00, 0x00, Ox00, Ox00, Ox00, 0x00, 0x00, 0x00 }, // U+0O1F
0x00, Ox00, Ox00, Ox00, Ox00, Ox00, Ox00, Ox00 }, // U+0020 (space)
ox18, Ox3C, 0x3C, Ox18, Ox18, 0x00, 0x18, 0x00 }, // U+0e21 (!)
Ox6C, OX6C, Ox00, Ox00, Ox00, Ox00, Ox00, 0x00 }, // U+0022 (")
@x6C, Ox6C, OXFE, Ox6C, OXFE, Ox6C, Ox6C, 0x00 }, // U+0023 (#)
0x30, 0x7C, OxCO, Ox78, OxOC, OxF8, Ox30, 0x00 }, // U+0024 ($)
0x00, OxC6, OXCC, Ox18, 0x30, Ox66, OXC6, Ox00 }, // U+0025 (%)
0x38, Ox6C, Ox38, Ox76, OxDC, OXCC, Ox76, Ox00 }, // U+0026 (&)
0Xx60, Ox60, OxCO, Ox00, Ox00, 0x00, 0x00, 0x00 }, // U+0827 (')
0x18, Ox30, Ox60, Ox60, Ox60, 0x30, 0x18, 0x00 }, // U+0028 (()
0x60, 0x30, 0x18, Ox18, Ox18, Ox30, Ox60, 0x00 }, // U+8029 ())
0x069 0x66, Ox3C, OXFF, Ox3C, OX66, 0x00, 0x00 }, // U+002A (*)
0x00, 0x30, Ox30, OxFC, Ox30, Ox30, 0x00, 0x00 }, // U+002B (+)
0x00, 0x00, Ox00, Ox00, Ox00, Ox30, 0x30, 0x60 }, // U+002C (,)
0x00, 0x00, 0x00, OXFC, Ox00, Ox00, 0x00, 0x00 }, // U+002D (-)

0x00, 0x00, Ox00, 0x00, 0x08, 0x30, O0x30, 0x00 }, // U+002E (.)
0x06, Ox0C, Ox18, Ox30, Ox60, OXCO, Ox80, 0x00 }, // U+002F (/

0x7C, OxC6, OxXCE, OXDE, OxF6, OXE6, Ox7C, Ox00 }, // U+0030 (0)
0x30, 0x70, Ox30, 0x30, Ox30, 0x30, OXFC, 0x00 }, // U+0031 (1)
0x78, OxCC, Ox0C, 0x38, Ox6@, OxCC, OXFC, 0x00 }, // U+0032 (2)
0x78, OxCC, Ox0C, 0x38, Ox0C, OxCC, Ox78, 0x00 }, // U+0833 (3)
ox1C, Ox3C, Ox6C, OxCC, OxFE, Ox0C, Ox1E, 0x00 }, // U+0034 (4)
OXFC, OxCO, OXF8, Ox0C, Ox0C, OxCC, Ox78, 0x00 }, // U+0035 (5)
0x38, Ox60, OXCO, OXF8, OXCC, OxCC, Ox78, 0x00 }, // U+0036 (6)
OXxFC, OxCC, Ox0C, 0x18, ©x30, 0x30, 0x30, 0x00 }, // U+0837 (7)
0x78, OxCC, OXCC, Ox78, OXCC, OXCC, OX78, Ox00 }, // U+0038 (8)
0x78, OxCC, OXCC, Ox7C, Ox0C, Ox18, Ox70, 0x00 }, // U+0039 (9)
0x00, 0x30, Ox30, 0x00, 0x00, 0x30, O0x30, 0x00 }, // U+003A (:)
0x00, 0x30, 0x30, 0x00, O0x00, Ox30, 0x30, Ox60 }, // U+0@3B (//)
ox18, 0x30, Ox60, OxCO, Ox60, 0x30, Ox18, 0x00 }, // U+003C (<)
0x00, 0x00, OXFC, Ox00, Ox00, OXFC, Ox00, 0x00 }, // U+003D (=)
0x60, 0x30, 0x18, Ox0C, Ox18, 0x30, OX60, 0x00 }, // U+003E (>)
0x78, OxCC, Ox0C, Ox18, Ox30, 0x00, Ox30, 0x00 }, // U+003F (?)
ox7C, oxC6, OxDE, OxDE, OXDE, OxCO, ©x78, 0x00 }, // U+0e4o (@)
ox30, 0x78, OXCC, OXCC, OXFC, OxCC, OXCC, 0x00 }, // U+0e4l (A)
OXFC, Ox66, OXx66, Ox7C, OX66, Ox66, OXFC, 0x00 }, // U+0042 (B)
0x3C, Ox66, OxCO, OxCO, OXCO, Ox66, OX3C, 0x00 }, // U+0043 (C)
OxF8, Ox6C, OX66, OX66, Ox66, OX6C, OXF8, 0x00 }, // U+0044 (D)
OXFE, Ox62, OX68, Ox78, Ox68, Ox62, OXFE, 0x00 }, // U+0045 (E)
OXFE, Ox62, OXx68, Ox78, OX68, Ox60, OXFO, 0x00 }, // U+0046 (F)
0x3C, Ox66, OXCO, OxCO, OXCE, Ox66, OX3E, 0x00 }, // U+0047 (G)
OxCC, OxCC, OXCC, OXFC, OXCC, OxCC, OXCC, 0x00 }, // U+0048 (H)
ox78, 0x30, 0x30, 0x30, Ox30, 0x30, Ox78, 0x00 }, // U+0049 (I)
Ox1E, @x0C, Ox0C, @x0C, OxCC, OxCC, Ox78, 0x00 }, // U+004A (J)
OXE6, Ox66, OX6C, Ox78, OX6C, Ox66, OXE6, 0x00 }, // U+004B (K)
OxFO, Ox60, OX60, OXx60, 0x62, Ox66, OXFE, 0x00 }, // U+004C (L)
oxC6, OXEE, OXFE, OXFE, OxD6, OxC6, OxC6, 0x00 }, // U+004D (M)
0XxC6, OXE6, OXF6, OXDE, OXCE, OXC6, OXC6, 0x00 }, // U+004E (N)
0x38, Ox6C, OXC6, OXC6, OXC6, OX6C, Ox38, 0x00 }, // U+004F (0)
OXFC, Ox66, OXx66, Ox7C, Ox60, Ox60, OxFO, 0x00 }, // U+0050 (P)
ox78, OxCC, OXCC, OXCC, OxDC, Ox78, Ox1C, 0x00 }, // U+0051 (Q) };
OXFC, Ox66, OX66, Ox7C, OX6C, Ox66, OXE6, 0x00 }, // U+0052 (R)
0x78, OxCC, OXE@, 0x70, Ox1C, OxCC, Ox78, 0x00 }, // U+0053 (S)
OxFC, oxB4, 0x30, 0x30, 0x30, 0x30, 0x78, 0x00 }, // U+0@54 (T)
oxCC, OxCC, OxCC, @xCC, @xCC, @xCC, OXFC, @x00 }, // U+0855 (U)
OxCC, @xCC, OXCC, OxCC, OXCC, Ox78, Ox30, 0x00 }, // U+0056 (V)
oxC6, OxC6, OxC6, OxD6, OXFE, OXEE, OxC6, Ox00 }, // U+@0057 (W)
OxC6, OxC6, Ox6C, Ox38, Ox38, OX6C, OXC6, O0x00 }, // U+0058 (X)
OxCC, OxCC, OxCC, Ox78, Ox30, Ox30, Ox78, 0x00 }, // U+0059 (Y)
OxFE, OxC6, Ox8C, Ox18, Ox32, Ox66, OXFE, 0x00 }, // U+@05A (Z)
Ox78, Ox60, Ox60, Ox60, Ox60, Ox60, Ox78, Ox00 }, // U+@05B ([)
OxCO, Ox60, 0x30, 0x18, Ox0C, Ox06, 0x02, 0x00 }, // U+885C (\)

ox78, Ox18, Ox18, Ox18, Ox18, Ox18, Ox78, 0x00 }, // U+005D (])
0x10, 0x38, Ox6C, OxC6, Ox00, Ox00, Ox00, 0x00 }, // U+@O5E (*)
0Xx00, Ox00, Ox00, Ox00, Ox00, Ox00, Ox00, OXFF }, // U+0O5F ()
0x30, Ox30, Ox18, Ox00, Ox00, Ox00, Ox00, 0x00 }, // U+0060 ()
0x00, 0x00, Ox78, Ox0C, Ox7C, OXCC, Ox76, 0x00 }, // U+0061 (a)
OXEQ, Ox60, Ox60, Ox7C, Ox66, Ox66, OxDC, 0x00 }, // U+0062 (b)
0x00, Ox00, Ox78, OXCC, OXCO, OxCC, Ox78, Ox00 }, // U+0063 (c)
ox1C, Ox0C, Ox0C, Ox7C, OXCC, OxCC, Ox76, Ox00 }, // U+0064 (d)
0x00, 0x00, Ox78, OxCC, OXFC, OxCO, Ox78, 0x00 }, // U+0065 (e)
0x38, Ox6C, Ox60, OxFO, Ox60, Ox60, OxFO, 0x00 }, // U+0066 (F)
0x00, Ox00, Ox76, OXCC, OXCC, Ox7C, OXOC, OXF8 }, // U+0067 (g)
OXEQ@, Ox60, Ox6C, Ox76, Ox66, Ox66, OXE6, 0x00 }, // U+0068 (h)
0x30, 0x00, Ox70, Ox30, Ox30, Ox30, Ox78, 0x00 }, // U+0069 (i)
0x0C, 0x00, 0x0C, Ox0C, OxOC, OXCC, OxCC, Ox78 }, // U+006A (3j)
OXE@, Ox60, Ox66, Ox6C, Ox78, Ox6C, OXE6, 0x00 }, // U+006B (k)
0x70, 0x30, 0x30, 0x30, Ox30, 0x30, Ox78, 0x00 }, // U+0@6C (1)
0x00, Ox00, OXCC, OXFE, OXFE, OxD6, OXC6, Ox00 }, // U+0@6D (m)
0x00, Ox00, OXF8, OXCC, OXCC, OxCC, OXCC, Ox00 }, // U+B@6E (n)
0x00, 0x00, Ox78, OxCC, OxCC, OXCC, Ox78, 0x00 }, // U+0@6F (o)
0x00, 0x00, OxDC, Ox66, Ox66, OXx7C, Ox60, OxFO }, // U+0070 (p)
0x00, Ox00, Ox76, OXCC, OXCC, Ox7C, Ox0C, OX1E }, // U+0071 (q)
0x00, Ox00, OxDC, Ox76, OXx66, Ox60, OXFO, Ox00 }, // U+0072 (r)
0x00, 0x00, Ox7C, OxCO, Ox78, OxOC, OXFS, 0x00 }, // U+0073 (s)
0x10, 0x30, Ox7C, ©x30, Ox30, 0x34, Ox18, 0x00 }, // U+0074 (t)
0x00, Ox00, OXCC, OXCC, OXCC, OxCC, Ox76, Ox00 }, // U+0075 (u)
0x00, Ox00, OXCC, OXCC, OXCC, Ox78, Ox30, Ox00 }, // U+0076 (V)
0x00, 0x00, OxC6, OxD6, OXFE, OXFE, OX6C, 0x00 }, // U+0077 (w)
0x00, 0x00, OxC6, Ox6C, Ox38, OX6C, OXC6, Ox00 }, // U+0078 (x)
0x00, Ox00, OXCC, OXCC, OXCC, Ox7C, Ox0C, OXF8 }, // U+0079 (y)
0x00, Ox00, OXFC, Ox98, Ox30, Ox64, OXFC, Ox00 }, // U+0O7A (z)
0x1C, 0x30, 0x30, OxEQ, 0x30, 0x30, Ox1C, 0x00 }, // U+0e7B ({)
ox18, Ox18, Ox18, Ox00, Ox18, Ox18, Ox18, 0x00 }, // U+007C (|)
OXE@, Ox30, 0x30, Ox1C, 0x30, 0x30, OXE@, 0x00 }, // U+0e7D (})
0x76, OxDC, Ox00, Ox00, Ox00, Ox00, Ox00, Ox00 }, // U+0O7E (~)
0Xx00, Ox00, Ox00, Ox00, 0x00, 0x00, 0x00, 0x00 }, // U+BO7F
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font[ 72][8]
font[101][8]
font[108][8]

8 x 8 Font of ASCI|

. TE REIX

{ excc,
{ ox00,
{ ox70,

OxCC, ©oxCC, ©oxFC, oxCc,
0x00, 0x78, OxCC, OxFC,
0x30, 0x30, 0x30, 0x30,

OxCC, OxCC, O0x00 };
OxCO, Ox78, 0x00 };
Ox30, Ox78, 0x00 };

1100
1100
1100
1111
1100
1100
1100
0000

1100
1100
1100
1100
1100
1100
1100
0000

0000
0000
0111
1100
1111
1100
0111
0000

0000
0000
1000
1100
1100
0000
1000
0000

0111
0011
0011
0011
0011
0011
0111
0000

0000

0000 SR
0000 SR
0000 SR
0000 SR
0000 K I
1000 I
0000 LI

Ctrl Dec Hex Char Code Dec Hex Char Dec Hex Char Dec Hex Char
~@ | 0 |00 NUL | |32 |20 64 (40 | @ 9% [60 |
Aol 1 |oa soH | [33 |21 | ! 65 |41 | A 97 |61 | @
~p | 2 |02 sTx | |34 |22 | » 66 |42 | B s |z | b
~c | 3 |o3 etx | |35 |23 | # 67 |a3 | C 99 |63 | C
~p | 4 |oa eot | |38 |24 | $ s8 |a4 | D 100 |64 | d
~g | 5 |o5 ena | |37 |25 |% 69 |a5 | E 101 |65 | €
~g | 6 |08 ack | |38 |26 | & 70 |46 | F 102 |66 | f
~5 | 7 | o7 BEL 3@ |27 |/ 71 |47 | G w03 |67 | G
A4 | 8 | o8 BS 40 |28 | ( 72 |48 | H 104 |68 | h
~ g |09 HT 41 |20 | ) 73 |49 | [ 105 |69 | i
~1 |10 |oa LF 42 |28 | % 74 |4a | ] 106 | 6A | ]
~K |11 | o8 VT 43 |28 |+ 75 |48 | K 107 |&B | k
AL |12 |oc FF 44 |z2c | » 76 |ac | L 108 |6C | |
~m |13 | oo CR 45 |20 | - 77 |ap | M 109 |60 | m
~nq | 14 | oE 50 456 | 2E . 78 |ae | N 110 |[sE | N
~p |15 |oF s 47 |2 | / 79 |aF | O 111 |6F | O
~p |18 |10 pe | |48 [20 | O g0 |50 | P 112 (70 | p
~q |17 |11 pct | {49 [31 |1 81 |51 [ Q ||u3|7 | q
~r |18 |12 pcz | |so |32 | 2 gz |52 | R 114 |72 | r
~s |19 |13 ocs | |51 (23 | 3 g3 |53 | S 115 (73 | s
AT |20 |14 pca | |52 |34 | 4 g4 |54 | T 116 |74 | t
au |21 |15 nak | |53 [35 |5 gs |s5 | U 117 |75 | u
Ay |22 |18 syn | |54 |36 | 6 86 |56 |V 18 |76 | v
aw |23 |17 ete | |55 |37 |7 g7 |s7 | W 119 |77 | W
ax |24 |18 can | |s6 |38 | 8 g8 |58 | X 120 |78 | x
~y |25 |19 eMm | {57 [39 |9 ||so |59 |Y 12179 | Y
~z |26 | 1a SUB 8 |3a | % ap |sa | 7 122 |78 | Z
Al |27 |18 ESC | |59 |38 | ; 91 |58 | [ 123 |78 | {
~\ |28 |1c FS 60 |3C | < 92 |sc |\ 124 [7C | |
~] |29 | 1D G5 61 |0 | = 93 |50 | ] 125 |70 |}
~n |30 |1E | & |RS 62 |2E | > g4 | 5E ~ 126 | 7E | o~
Ar 131 |1 | w |us 63 [3F | ? 95 |sF | - 127 |77 | O

* ASCII code 127 has the code DEL. Under M5-D0S, this code has the same effect as ASCII 8 (BS).

The DEL code can be generated by the CTRL + BKSP key.



8 x 8 dot matrix =2 At =

. ML A  AATC

« C}2 0| X|Q| font M ZHLS} #include "font.h"

#include <LedControl.h>
o 0~9, A~Z a~z THX| 2XtE

%_&X'J(-I oz %E# Ol.'— .LLE:I_EH #define CLK 10

##tdefine CS 11

o XEA]

= S1o° } LSE #tdefine DIN 12

#tdefine BIRGHTNESS 8
LedControl 1c = LedControl(DIN, CLK, CS,1);

void setup() {
lc.shutdown(@, false);
lc.setIntensity (@, BIRGHTNESS);
lc.clearDisplay(0);

void loop() {
//
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8 x 8 dot matrix =A} =&

. A= YY a2dC

5-5-3.ino | ASCII Table

. " n . Ctrl Dec Hex Char Code Dec Hex Char| |Dec Hex Char| |Dec Hex Char
#include "font.h void loop() { ~al o oo woL | 3z T=0 64 40 [@ || 9560 |
#include <LedControl.h> for(int c='0"; c<="z"; c++) { Rl I s soH | (33 f21 1 fes a1 [ A |} o7]61 |2
~g | 2 |02 stx | [34 |22 | o 66 |42 | B 98 |62 | b

for(int 1=0; 1<8; 1++) { ~c | 3 |03 etx | |35 |23 g 67 |43 B 99 | 63 5

. ~p | 4 | o4 EOT | |36 |24 68 |44 100 | 54

#tdefine CLK 10 lc.setRow(@, 1, font[c][1]); |~ | s |os enag | [37 125 % | leo |45 | E | |01 |65 | €
B ~e | 6 |08 ack | |38 |26 | & 70 |46 | F 102 |66 | f
#tdefine CS 11 } JURN A e s 155 |5 n o |G |lwsle | g
#tdefine DIN 12 delay(500); ~H | & |os Bs | |40 |28 | ( 72 |48 | H | |104 |68 [h
. A1 | 9 |oo HT 41 |29 |) 73 |49 | I 105 [69 | |
#tdefine BIRGHTNESS 8 } ~3 |10 | oA LF 42 |28 | % 74 |44 | ] 106 |6a | ]
~K |11 | 08 VT 43 |28 |+ 75 |4e | K 107 |88 | k

} AL |12 |oc FF 42 |z2c | 76 |ac | L 108 |6C | |

LedControl 1lc = LedControl(DIN, CLK, CS,1); el Dol cr [ 45 120 | = |77 fao | MO} jaoefeo | m
~N |14 | oE 50 46 |28 | ° 78 |4 | N 110 |6E | N

~0 |15 |oF 51 a7 |2 |/ 79 |aF | O 111 |[6F | O

. ~p |16 | 10 oe | (48 |30 |0 g0 |s0 | P 2|70 | p
void setup() { ~q |17 |11 pcy | |49 |31 % st |51 | Q 137 | q
. ~R |18 |12 pcz | |50 |32 52 |52 | R 14 |72 | F

lc.shutdown(@, false); ~s |19 |13 ocs | |51 |33 |3 83 |53 | S 15|73 | s
lc.setIntensity (@, BIRGHTNESS); AT |20 |14 pca | |52 |34 |4 f|e4 |54 | T flue|74 |t

. Ay 21 |1s nak | |53 |35 |5 85 |55 | U 117 {75 | u
lc.clearDisplay(9); av |22 |16 sin | |s¢ |36 [6 | [s6 [s6 |V | [18|76 |V
Aw |23 |17 ee | |55 |37 | 7 87 |s7 | W 119 |77 | W

} ax |24 |18 can | |56 |38 | 8 88 |58 | X 120 |78 | X
~y |25 |19 em | [s7 |39 |9 89 |59 | Y 12179 | Y

~z |26 | 1A suB | |58 |3a | : 90 |5 | Z 122 |78 | Z

AL |27 |18 Esc | |59 |38 | o1 |sB | [ 123 |78 | {

~y |28 | 1c FS 60 |3C | < 92 [sc |\ 124 |7¢ | |

~] |29 | 1D GS 61 |30 | = 93 |sD | ] 12570 |}

~~ 130 |1E | & |RS 62 |3E | > 94 |BE | ~ 126 | 7E | ™~

192 Ao |31 J1r | w |us 63 [3F | ? 95 |sF | - 127 |7F | 0

* ASCI cade 127 has the code DEL. Under M5-DOS, this code has the same effect as ASCIT 8 (BS).
The DEL code can be generated by the CTRL + BKSP key.
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e @ @ 0 o
e @ @ 0 o
e @ @ o o
® o @ o
® o @ o
® ® @ o o
® ® @ o o
e & 0 0 0
e & 0 0 0
e o 0 0 o
e o 0 0 o
e o 0 0 o
e o 0 0 o
e o 0 0 o
e e 0 00
e e 0 00
e e 0 00
e e 0 00
e & & 0 o
e & & 0 o
e & & 0 o
e & & o o
e & & o o
e & & o o
e & & o o
¢ & & & o
¢ & & & o
¢ & & & o
¢ & & & o
¢ & & & o

® & @ o o
® & @ o o
® & @ o o
e o @ o o
e o @ o o
® o @ o o
® o @ o o
e & @ 0 o
e & @ 0 o
e o @ 0 o
e o @ 0 o
e o @ 0 0
e & @ 0 o
e & @ 0 o
¢ o 0 0 0
¢ o 0 0 0
¢ o 0 0 0
¢ o 0 0 0
e & & o o
e & & o o
e & & o o
¢ & & o o
¢ & & o o
¢ & & o o
¢ & & o o
¢ & & & o
¢ & & & o
¢ & & & o
¢ & & & o
¢ & & & o
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(8x8 = E OfEEA x ZO|AE])

5-5-4.ino

#include <LedControl.h>

#tdefine
#tdefine
#tdefine
#tdefine

#tdefine
#tdefine
#tdefine
#tdefine

CLK 10
¢S 11
DIN 12
BIRGHTNESS 8

VRX A©
VRY Al
VSW A2
STEP 64

LedControl 1c = LedControl(DIN, CLK, CS,1);

byte 1lc_

int c¢x

buffer[8][8] = {0, };
=3, cy =

void setup() {
pinMode (VSW, INPUT_PULLUP);
lc.shutdown(@, false);
lc.setIntensity (@, BIRGHTNESS);
lc.clearDisplay(9);
Serial.begin(9600);

void refresh() {
for(int y=0; y<8; y++)
for(int x=0; Xx<8; X++)
lc.setLed(9, y, x, 1lc_buffer[y][x]);

lc.setlLed(@, cy, cx, true); //FHAAM g(7|
delay(100);
¥

void loop() {
int vx = analogRead(VRX)/STEP;
int vy = analogRead(VRY)/STEP;

if(vx<=3 && cx>0) CX--;
else if(vx>=12 && CX<7) CX++;

if(vy<=3 && cy>0) cy--;
else if(vy>=12 && cy<7) cy++;

if(digitalRead(VSW) == LOW) {
lc_buffer[cy][cx] = !1lc_buffer[cy][cx];
delay(50);

}

refresh();
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DHT22 Pinout
Pin 1: VCC (3V to 5.5V)
Pin 2: Data
Pin 3: Not Connected
Pin 4: Ground

10K Ohm Pull Up Resistor

—~ ko] —_
rLeg o .l
-~ o~ 3] -% g ko
0 28y g
A z
w O (V)
> 3
2
N 0-50°C/+2°C Temperature Range -40-125°C/+05°C
20-80% / + 5% Humidity Range 0-100%/ + 2-5%
1Hz (one reading every second) Sampling Rate 0.5 Hz (one reading every two seconds)
15.5mm x 12mm x 5.5mm Body Size 15.1mm x 25mm x 7.7mm
195 3-5V Operating Voltage 3-5V

2.5mA Max Current During Measuring 2.5mA
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1IN
rx
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Arduino

DIGITAL
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- .. - L
L L
LI L L L B B
L
L L L L
LI I
L L L I
LI L L L L A
L L R
L B L L L B
L L L L L
L D
L L I
LA L
L L A e ® 9 00 * e 0 0
L L L L L L
® & 9 9 9 0 F S O S VPSS OO
® & 5 % 5 " P S S S S 8o
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DHT11 (Humidity & Temperature Sensor)
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5-6-1.ino

EF | Al v ET Al (| Adafruit Unified Sensor)
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Adafruit's Unified Sensor Library. 63

More info
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Adafruit TSL2561 by Adafruit

Unified sensor driver for Adafruit's TSL2561 breakouts Unified sensor driver for Adafruit's TSL2561 breakouts
Mare info

Adafruit Unified Sensor by Adafruit H= 1.0.2 INSTALLED

Required for all Adafruit Unified Sensor based libraries. A unified sensor abstraction layer used by many Adafruit sensor libraries.
Maore info
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EF | Al v ET Al L |DHT ) |
DHT sensor library by Adafruit = 1.2.0 INSTALLED ~

Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors
More info

SimpleDHT by Winlin

Arduine Temp & Humidity Sensors for DHT11 etc. Simple C++ code with lots of comments, strictly follow the standard DHT
protogsl/ supports 0.5HZ or 1HZ sampling rate.

Mare info

#tinclude "DHT.h"
#tdefine DHTPIN 3
##tdefine DHTTYPE DHT11

// DHTEZE - dht (CIX|E3, DHT11)
DHT dht(DHTPIN, DHTTYPE);

void setup() {
Serial.begin(9600);

}

void loop() {
delay(2000);
float h = dht.readHumidity();
float t = dht.readTemperature();

Serial.print("Humidity: ");
Serial.print(h);
Serial.print("%\t");
Serial.print("Temperature: ");
Serial.print(t);
Serial.println(" C");



https://arduino.datahub.pe.kr/src/5-6-1.ino
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4 x 4 Matrix Keypad

INE | 2|A] | Arduino
1 R1 4
2 R2 5
3 R3 6
4 R4 7
5 C1 8
6 C2 9
7 C3 10
8 c4 11
Il= | 2|O] | Arduino
R1 R1 4
R2 R2 5
R3 R3 6
R4 R4 7
C1 C1 8
C2 C2 9
C3 C3 10
Ca Cc4 11

/*4x4 Matrix Keypad connected to Arduino

This code prints the key pressed on the keypad to the serial port*/
#include <Keypad.h>

const byte numRows= 4; //number of rows on the keypad

const byte numCols= 4; //number of columns on the keypad

//keymap defines the key pressed according to the row and columns just as appears on the keypad
char keymap[numRows][numCols]= {

{'1", '2', '3', 'A'},

{'4', 's5', '6', 'B'},

{'7', '8', '9', 'C'},

{'*', 'e', '#', 'D'}
3

//Code that shows the the keypad connections to the arduino terminals
byte rowPins[numRows ] {4, 5, 6, 7}; //Rows 1 to 4
byte colPins[numCols] {8, 9,10,11}; //Columns 1 to 4

//initializes an instance of the Keypad class
Keypad myKeypad= Keypad(makeKeymap(keymap), rowPins, colPins, numRows, numCols);

void setup() {
Serial.begin(9600);
}

//If key is pressed, this key is stored in 'keypressed' variable
//If key is not equal to 'NO_KEY', then this key is printed out
void loop() {

char keypressed = myKeypad.getKey();

if (keypressed != NO_KEY) {

Serial.print(keypressed);

}

}




/*4x4 Matrix Keypad connected to Arduino

This code prints the key pressed on the keypad to the serial port*/
#include <Keypad.h>

const byte numRows= 4; //number of rows on the keypad

const byte numCols= 4; //number of columns on the keypad

//keymap defines the key pressed according to the row and columns just as appears on the keypad
char keymap[numRows][numCols]= {

{'1', '2', '3', 'A'},

{'4', 's', '6', 'B'},

{'7', '8', '9', 'C'},

{'*', 'e', '#', 'D'}
s

//Code that shows the the keypad connections to the arduino terminals
byte rowPins[numRows] = {4, 5, 6, 7}; //Rows 1 to 4
byte colPins[numCols] = {8, 9,10,11}; //Columns 1 to 4

//initializes an instance of the Keypad class
Keypad myKeypad= Keypad(makeKeymap(keymap), rowPins, colPins, numRows, numCols);

void setup() {
Serial.begin(9600);

}

//1If key is pressed, this key is stored in 'keypressed' variable
//1If key is not equal to 'NO_KEY', then this key is printed out
void loop() {

char keypressed = myKeypad.getKey();

if (keypressed != NO _KEY) {

Serial.print(keypressed);
200 }

}
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104 250WAC 104 125VAC
104 JNOC 104  2BNOC
SRO-05WDC-5L-C
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#define SW 2

void setup() {
pinMode(SW, OUTPUT);

}

void loop() {
// Relay NO ON
digital Write(SW, HIGH);
delay(3000);

// Relay NC ON
digitalWrite(SW, LOW);
delay(3000);
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#define USW_TRIG 2
#define USW_ECHO 3
#define LED_RED 4
#define LED GREEN 5
#define BTN _ENTER 6
#define BTN _EXIT 7
#define BUZZER 8

typedef unsigned long ulong;
#define MAX_FLOORS 6

typedef struct {

bool isUsed; // ARSI
ulong inTime; /] SH= AlZt
char numPlate[5]; // T =&

} garage; // TXHH

garage parkTower[MAX_FLOORS];

// 2SO HMZ 2|8 SHI0] = uhE
int getDistance() {
long duration;

int distanceCm;

digitalWrite(USW_TRIG, HIGH);
delayMicroseconds(10);
digitalWrite(USW_TRIG, LOW);

duration = pulseIn(USW_ECHO, HIGH);
distanceCm= 0.034*duration/2;
return distanceCm;

CY

const byte maxChars = 32; // Z[Cf =AtE Z 0|
char receivedChars[maxChars];
// endMarker =A7t Lt=Mi7HA| (== OHH
// B2 AL receivedChars =AMHIEO| M AHE
void serialInputUntileEndMarker(char endMarker) {
byte ndx = 0;
char rc = -1;

while(true) {
if(Serial.available() > 0) {
rc = Serial.read();

if (rc != endMarker && ndx < maxChars) {
receivedChars[ndx] = rc;
ndx++;

}

else { // endMakerO| ZUHLE maxCharsE HOHAILCHH,
receivedChars[ndx] = '\@'; // =AtE¥ 3=
Serial.println(receivedChars);
return; // 2=

}

// 2= YF HIEHE HlF
/7 AEE = 2] HHo ALE
void serialFlush() {
while(Serial.available() > @) {
char t = Serial.read();

}
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void setup() {
pinMode (USW_TRIG, OUTPUT);
pinMode (USW_ECHO, INPUT);

pinMode (BTN_ENTER, INPUT_PULLUP);
pinMode (BTN_EXIT , INPUT_PULLUP);

pinMode(LED_RED , OUTPUT);
pinMode (LED_GREEN, OUTPUT);

pinMode (BUZZER, OUTPUT);
switchOnLed(LED RED);
Serial.begin(9600);

}

void switchOnLed(int targetlLed) {
digitalWrite(LED GREEN, LOW);
digitalWrite(LED_RED, LOW) ;

digitalWrite(targetLed, HIGH);
}

bool isPressedEnterButton() {
static bool preState;
bool curState = digitalRead(BTN_ENTER);
bool isPressed;

// INPUT_PULLUP HEOIEZ, HES FE&= Tt StLO| X7t &4 etCt,
if(preState==HIGH && curState==LOW) // StZOf| X[ 2fH
isPressed = true;
else
isPressed = false;

preState = curState;
return isPressed;

}

bool isPressedExitButton() {
static bool preState;
bool curState = digitalRead(BTN_EXIT);
bool isPressed;

// INPUT_PULLUP HHEO|E2Z, HES S E2& &7t SO X7} 2 strt,
if(preState==HIGH && curState==LOW) // StZOf| X 2}H
isPressed = true;
else
isPressed = false;

preState = curState;
return isPressed;
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void playEnterSound() {
tone (BUZZER, 440, 300);
delay(300);
tone (BUZZER, 880, 300);

}

void playExitSound() {
tone (BUZZER, 880, 300);
delay(300);
tone (BUZZER, 440, 300);

}

void playErrorSound() {
tone(BUZZER, 660, 600);

}

// F=AZEO| H|Y QU= 5= HOHHA Hhet
int getAvaliableFloor() {
for(int f=0; f<MAX_FLOORS; f++) {
if(! parkTower[f].isUsed)
return f;

}

return -1;

}

// TXELR] o =45
void showTowerStatus() {
char buf[50] = {0, };

Serial.println("\n[FAt&HZ]");

for(int f=0; f<MAX_FLOORS; f++) {
if(parkTower[f].isUsed)

else
sprintf(buf, "%dZ: O ", f+1);
Serial.print(buf);

if(f%3==2) // 370 A= Wf Ok =
Serial.println("");
}
¥

// OIS0 &t 7+ T4 ghat
int getUsedCount() {
int cnt = 0;
for(int f=0; f<MAX FLOORS; f++)
if(parkTower[f].isUsed)
cnt++;
return cnt;

}

sprintf(buf, "%d3: X(%s) ", f+1, parkTower[f].numPlate);



// ME=E AE FAF B0 &1

void insertNewCar(char *strNumPlate) {

/1 NEE H2 O A M| & FAE AYd &5

=~

bool putoutCar(char *strNumPlate) {

int af = getAvaliableFloor(); ulong usedTime;
strcpy(parkTower[af].numPlate, strNumPlate); char buf[50];
parkTower[af].isUsed = true;
parkTower[af].inTime = millis()/100; for(int f=0; f<MAX_FLOORS; f++) {
if(parkTower[f].isUsed &&
char buf[50]; strcmp(parkTower[f].numPlate, strNumPlate)==0) {
sprintf(buf, "%s At %dE5 At t=", strNumPlate, af+1); usedTime = millis()/100 - parkTower[f].inTime;
Serial.println(buf); sprintf(buf, "1. XZFHZ: %s", strNumPlate);
} Serial.println(buf);

sprintf(buf, "2. FXA|ZE: %d=", usedTime);
Serial.println(buf);

ulong fee = usedTime/10*1000;

sprintf(buf, "3. F& At E: %lu® (102% 1,000 )", fee);
Serial.println(buf);

parkTower[f].isUsed = false;
playExitSound();
return;

}

}
Serial.print(strNumPlate);

Serial.println("XIZF=2 &S ¢+ YSLICH");
playErrorSound();




void loop() {
int dist = getDistance();
//Serial.println(dist, DEC); // =T} MAMII F 58 HZ &=

if(getAvaliableFloor()!=-1 && dist<=10 && getUsedCount()<MAX_FLOORS) {
serialFlush();
Serial.print("\n[XI& 1] HSE 4XI2|E YH: ");
serialInputUntileEndMarker('\n');

switchOnLed (LED_GREEN);
playEnterSound();
Serial.println("[AtZE 1] A D FHIH");

while(! isPressedEnterButton());

insertNewCar(receivedChars);
showTowerStatus();
switchOnLed(LED_RED);

}

if(getUsedCount() > © && isPressedExitButton()) {
serialFlush();
Serial.print("\n[AtZ 1] HE T 4X2E YH: ");
serialInputUntileEndMarker('\n');
delay(500);

putoutCar(receivedChars);
showTowerStatus();

210
}
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Description

=  The random function generates pseudo—
random numbers.

Syntax
=  random(max)

=  random(min, max)

Parameters

=  min: lower bound of the random value,
inclusive (optional).

=  max: upper bound of the random value,
exclusive.

Returns

= A random number between min and max-—1.

=  Data type: long.

Example coode

long randNumber;

void setup() {

}

Serial.begin(9600);

// if analog input pin © is unconnected, random analog
// noise will cause the call to randomSeed() to generate
// different seed numbers each time the sketch runs.

// randomSeed() will then shuffle the random function.
randomSeed(analogRead(9));

void loop() {

// print a random number from @ to 299
randNumber = random(300);
Serial.println(randNumber);

// print a random number from 10 to 19
randNumber = random(10, 20);
Serial.println(randNumber);

delay(50);




