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LAP TRINH HUONG POI TUQNG
CHUONG 1: TONG QUAN

Arduino 12 mot bo mach vi diéu khién do mot nhom gido su va sinh vién Y thiét ké va dua
ra dau tién vao nim 2005. Mach Arduino dugc sir dung dé cam nhan va diéu khién nhiéu
dbi twong khac nhau. N6 c6 thé thyuc hién nhiéu nhiém vu tir ldy tin hiéu tir cam bién dén
diéu khién dén, dong co, va nhiéu dbi twong khac. Ngoai ra mach con c¢d kha nang lién két
vé6i nhiéu module khac nhau nhu module doc thé tir, ethernet shield, sim900A, ....dé ting
kha trng dung cua mach.

Phan ctng bao gdm mét board mach ngudén mé duoc thiét ké trén nén tang vi xir ly AVR
Atmel 8bit, hoic ARM, Atmel 32-bit,.... Hién phan ctiing caa Arduino c6 tat ca 6 phién
ban, Tuy nhién phién ban thuong duoc sir dung nhiéu nhat 1a Arduino Uno va Arduino
Mega

1.1 Cai dat IDE (Intergrated Development Environment)

» Vao trang chi ciia Arduino: arduino.cc va nhan vao muc download

e

(¢ & https;//www.arduino.cc

! Ungdung @ Hudngdinsidung [0 LamquenvaiRetrof i jsonschema2pojo & android - Howtoad: & HowtogetRecycler. [ Color Tool - Material @ Hi

©.0)

ARDUINO HOME STORE [{JAdPVI3N EDUCATION RESOURCES COMMUNITY HELP

ONLINE TOOLS
DOWNLOADS

WHAT IS ARDUINO? “

THREE VOLTMETERS DAY |

COMBINED INTO ONE CLOCK EcHiaAe SHlaietl
ANY ENGINEER WOULD LOVE Mazch 167
https://www, ar;dumo cc/en/Main/Software ] #Axrduinol

LEARN ARDUINO

BUY AN ARDUINO w
.

> Chon hé diéu hanh, vi du hé diéu hanh 12 Windows:



C6 2 tiy chon cho hé diéu hanh Windows 12 Windows installer va Windows zip

file for non admin install. TUy chon tha nhat ding cho ngui 1a admin cua may,

tdy chon thir 2 cho nguoi khdng phai admin cia may. Thong thuong da sé chon

thy chon thir nhat, ticc Windows installer.

HOME STORE SOFTWARE EDU RESOURCES COMMUNITY HELP

Download the Arduino IDE

ARDUINO 1.8.8

The open-source Arduino Software (IDE) makes it easy to

write code and upload it to the board. It runs on
Windows, Mac OS5 X, and Linux. The environment is
written in Java and based on Processing and other open-
source software.

This software can be used with any Arduino board.
Refer to the Cetting Started page for Installation
instructions.

Windows installer, for Windows XP and v
Windows zIP file for non admin install

Windows app Requires Win 81 or 10

Get 58

Mac OS X 10.8 Mountain Lion or newer

Linux 32 bits
Linux &4 bits
Linux ARMm

Release Notes
Source Code
Checksums (sha512)

> Download chwong trinh vé dé cai diit: chon JUST DOWNLOAD

HOME STORE SOFTWARE EDU RESOURCES COMMUNITY

is not tax deductible). Learn more on how your contribution will be used.

$3 $5 510 $25

CLONES, AND EVEN COUNTERFEITS.
WITH A SMALL CONTRIBUTION! REMEMBER: OPEN SOURCE IS LOVE!

HELP

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED
TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND
GENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE

USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES,
HELP ACCELERATE ITS DEVELOPMENT

OTHER

. JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

> Cai dat: Dé cai dat, nhap dup vao file d6, phan mém sé& bat dau cai dat.



Mame Date modified

@ arduine-1.2.8-windows.exe

s

-
@ Arduino Setup: License Agreement l_I_I—J

Please review the license agreement before installing Arduina. If you
accept all terms of the agreement, dick I Agree.

GMU LESSER. GEMERAL PUBLIC LICENSE -
Version 3, 29 June 2007
Copyright (C) 2007 Free Software Foundation, Inc, <http://fsf.org/>

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

This version of the GMU Lesser General Public License incorporates the terms

and conditions of version 3 of the GNU General Public License, supplemented
by the additional permissions listed below.

Cancel

Check the companents you want to install and uncheck the components
you don't want to install. Click Next to continue.

Select components to install:

Create Start Menu shortcut
Create Desktop shortcut
Assodate .ino files

Space required: 3563, 1MB

Cancel < Back

™
(£9) Arduino Setup: Installation Folder El_léJ

Setup will install Arduing in the following folder. To install in a different
o) folder, dick Browse and select another folder. Click Install to start the
installation.

Destination Folder

g duino| Browse. ..

Space reqguired: 363. IMB
Space available: 2.4GE

Cancel < Back

12/29/2018 11:06

Type Size

Application 108,105 KB

I’e:o\ Arduino Setup: Installing

Extract: wi_cm.h

Show details

= [ [ o= |

[=] Windows Security @
Would you like to install this device software?

Marme: Arduino USB Driver
- Publisher: Arduino LLC

Don't Install

‘\?;‘ You should enly install driver software from publishers yNt. How canl
decide which device software is safe to install?

Always trust software from "Arduine LLC",

@ Arduine Setup: Completed

Completed




1.2 Mach Arduino

Voltage 16MHz ATmegal6U2
regulator R microcontroller IC/USB controller

7 to 12VDC input
2.1mm x 5.5mm
Male center positive

USB-B port
to computer

Reset button

ICSP for
USB interface

ro
Y

""" M) L (I2C) SCL - Serial clock
: R (I2C) SDA - Serial data

Pin-13 LED

" SPK16.000

[C BT P 9

Not connected (SPI) SCK - Serial clock

(T
"9
LY

(12C) SDA
(12€) scL

I/0 Ref It: <
/O Referance VOR agc: R (SPI) MISO - Master-in, slave-out
S :set (SPI) MOSI - Master-out, slave-in
! MEpY (SPI) SS - Slave select
5V Output
Ground :
Ground & Note: Pins denoted with “~"
Input voltage 5 are PWM supported
2
o
[
Analog pin 0 :;;
Analog pin 1 a
Analog pin 2 ! Interrupt 1
Analog pin 3 S Interrupt 2
m
T
N

ATmega328
microcontroller IC RESET

ICSP for
ATmega328 MISO




1.3 Giao dién lap trinh cho Arduino

Nap chuong trinh

=

Kiém tra

ChlIO’Ilg trinh ile EHit Sketch Tools Help

sketch_feb01a

}.':i:i setup () |
£/ put your setup code here, to run once:

}

wold loop() {

Ving lap trinh

Vung théng
bao thdng tin

ff put your main code here, to run repeatedly:

nuino Uno on COM<




1.4 Nap va chay chwong trinh

» Chon loai board cin nap code

22 sketch_feb01b | Arduino 1.8.8

File Edit Sketch Tools Help

Auto Format
Archive Sketch
sketch_fah01h Fix Encoding & Reload

i setup () Manage Libraries... Ctrl+Shift+|
put your

Serial Monitor Ctrl+Shift+M
1 Serial Plotter Ctrl+Shift+L Boards Manager...
[ WiFi101 / WiFiMNIMNA Firmware Updater fal
put your - : : - ] Arduino AVR Boards
Board: "Arduino/Genuino Ung' ] Arduine Xin
} Port: "COM4 (Arduino/Genuino Uno)" tl ErdtisEre s

Get Board Info Arduino Duemilanove or Diecimi

Programmer: "USBtinylSP" i Arduine Nano

Burn Bootloader Arduino/Genuino Mega or Mega 2560
Arduino Mega ADK

Arduino Lecnardo

Arduino Leonarde ETH
Arduino/Genuino Micro

Arduino Esplora

Arduino Mini

Arduino Ethernet

Arduino Fio

Arduino BT

LilyPad Arduino USB

LilyPad Arduino

ing Una

> Load mdt chuong trinh mau dé nap thir vao board Arduino

&3 sketch_feb01b | Arduine 1.8.8

File Edit Sketch Tocls Help
Mew Ctrl+M
Open... Ctrl+ O
Open Recent >
Sketchbook >
Examples 3 L
Close Chrl+W Built-in Examples
Save CirleS 01.Basics G AnalogReadSerial
Save As... Ctrl+ Shift+5 02.Digital 3 BareMinimum
03.Analog 4 Blink
Bansletup Hriedifiel 4. Communication 4 Digitall%éadSerial
— Sxiolk 05.Control 3 Fade
Preferences  Chril+Comma 06.5ensors 4 ReadAnalogWoltage
07.Display >
CQuit Ctrl+Q 08.5trings >
09.USB »
10.5tarterKit_Basickit >
11. ArduinolSP ®
Examples for any board
Adafruit Circuit Playground >

Bridge >
Esplora >
Ethernet >
Firmata >
GSM >




> Tién hanh két ndi board vao may tinh. Sau d6 chon dtiing cong COM két ndi

@8 sketch_feb0lb | Arduino 1.8.8

File Edit Sketch Tools Help

Auto Format Ctrl+T

Archive Sketch

Fix Encoding & Reload

void setup() Manage Libraries... Ctrl+Shift+|
//PUEAORE goal Monitor Ctrl+Shift+ M

} Serial Plotter Ctrl+Shift+L

sketch_feh01h

void loop() { WiFi101 / WiFiNINA Firmware Updater

// put your Board: "Arduino/Genuino Uno" >
} Port: "COM4 (Arduino/Genuine Uno)" : Serial ports

Get Board Info . COM4 [Arduine/Genuine Uno)

Programmer: "USBtinyl5P" >

Burn Bootloader

» Nap va chay chuong trinh

2@ Blink | Arduino 1.

File Edit Sketch Tools Help

// the setup function runs once when you press reset or power the
wvolid setup() {

/f initialize digital pin LED BUILTIN as an output.
pinMods (LED BUILTIN, CUTEUT):

// the loop function runs over and owver again forewver
wvold loop() {
digitalWrite (LED BUILTIN, HIGH): // turn the LED on (HIGH is t

delay (1000); // walt for a second
digitalWrite (LED BUILTIN, LOW): // turn the LED off by making
delay (1000} ; // wait for a second

} v




1.5 Tao va luu chwong trinh

» Tao chuong trinh méi. File => New

28 sketch_feb01c | Arduino 1.8.8

File Edit Sketch Tools Help

sketch_febO1c

hci::l setup() { ~
J/ put your setup code here, to run once:

wold loop() {
/7 put your main code here, to run repeatedly:

> Sau khi viét code, dé lwu chwong trinh ta lam theo hinh sau

Blink | Arduin

File Edit Sketch Tools Help

New Ctrl+M

Open... Ctrl+0

Open Recent

Sketchbook

Examples » [he public do
Close Ctrl+W - L
Save Ctrl+S B
Smvehs.  CobeShitss V7

once when you press reset or power the
Page Setup  Ctrl+5Shift+P
Print Ctrl+P LED BUILTIN as an output.
UTh:

Preferences  Ctrl+ Comma

Quit Ctrl+ wer and over again forever
vold Ioop() |
digitalWrite (LED BUILTIN, HIGH); // turn the LED on (HIGH is t

delay (1000); f/ wait for a second
digitalWrite (LED BUILTIN, LOW); /4 turn the LED off by making
delay (1000} ; /f walt for a second
1 v
< >

> Chon dudng dan can luu va thyc hién luu chuong trinh.



1.6 St dung mach Arduino

000000 00000000

c0
%S DIGITAL =
j Arduino ”J
oa
o L
1 D
1 47K R
- Bo_oee  ANALOG
- OO0 HEZEEE o rmuin
\ eenenefinecses

Khao sat mach trén, viét chuong trinh led chdp tat vai thoi gian delay phy thudc vao
d6 séng chiéu vao LDR
Chuong trinh mau:
const int ledPin = 13; /l LED connected to digital pin 13
const int sensorPin = 0;  // connect sensor to analog input 0
const int minDuration = 100; // minimum wait between blinks
const int maxDuration = 1000; // maximum wait between blinks
void setup()
{
pinMode(ledPin, OUTPUT);  // enable output on the led pin
Serial.begin(9600); Il initialize Serial

b
void loop()

{

int rate = analogRead(sensorPin); // read the analog input



rate = map(rate, 200,800,minDuration, maxDuration); // convert to blink rate
Serial.printIn(rate); // print rate to serial monitor

digitalWrite(ledPin, HIGH); // set the LED on

delay(rate); // wait duration dependent on light level

digitalWrite(ledPin, LOW); // set the LED off

delay(rate);}



CHUONG 2: TAO CHUONG TRINH

2.1 CAu tric chwong trinh Arduino
Khai bao
void setup() {
// put your setup code here, to run once:

Il code cai dat (thiét 1ap) , chi chay 1 lan

}

void loop() {

/Il put your main code here, to run repeatedly:

// code chinh, chay lap lai

}
Vi du:
Vi du 1am cho led nhap nhay:
#define led 13 // khai bao chén led la chan 13
// const int led = 13; //ciing c6 thé khai béo chan theo kiéu hang
void setup() {
pinMode(led, OUTPUT); //Thiét Iap chan led (chan 13) 1a chan ra (OUTPUT)
}
void loop() {
digitalWrite(led, HIGH); // dat chan led Ién muc cao
delay(1000); // Tao tré thoi gian trong 1s (1000ms), c6 thé thay dbi gié tri nay
digital Write(led, LOW); // dt chan led xudng mirc thap
delay(1000); // Tao tré thoi gian trong 1s (1000ms), ¢6 thé thay dbi gié tri nay
}

2.2 Ham
Mot ham 1a mot nhdm cac 1énh di cung nhau dé thyc hién mot nhiém vy, Trong

Arduino mic dinh khi tao méi lubn co6 san 2 ham la setup() va loop().
Vi du: ham blink1() cho led chép tat 1 1an
void blink1()



{
digitalWrite(13,HIGH); // turn the LED on

delay(500); // wait 500 milliseconds
digitalWrite(13,LOW); // turn the LED off
delay(500); // wait 500 milliseconds
}
Kiéu dit liéu di treéc tén ham cho biét kiéu tra vé (hoic kiéu khdng c6 tra vé néu la

void)
Vi du:

% Kiéu tra vé
int sensorPercent(int pin)
{
int percent;
val = analogRead(pin); // read the sensor (ranges from 0 to 1023)
percent = map(val,0,1023,0,100); // percent will range from 0 to 100.
return percent;
}

% Kiéu khong c6 tra vé
void swap()
{
int temp;
temp = X;
X=Y;
y = temp;
}



2.3 Lénh diéu kién
CAu trdc:
if()
{
Céac cau lénh
}
else
{
Céac cau lénh
}
Vi du:
/*
Pushbutton sketch
a switch connected to pin 2 lights the LED on pin 13
*/
const int ledPin = 13; // choose the pin for the LED
const int inputPin = 2; // choose the input pin (for a pushbutton)
void setup() {
pinMode(ledPin, OUTPUT); // declare LED pin as output
pinMode(inputPin, INPUT); // declare pushbutton pin as input
}
void loop(){
int val = digitalRead(inputPin); // read input value
if (val == HIGH) // check if the input is HIGH
{
/I do this if val is HIGH
digitalWrite(ledPin, HIGH); // turn LED on if switch is pressed
}

else



{
/I else do this if val is not HIGH

digitalWrite(ledPin, LOW); // turn LED off

}
}
2.4 VVong Lap While
Vong l3p cho phép thuc hién mot 1énh hoic mot nhdm 1énh nhiéu lan khi diéu kién biéu
thac 1a dang.
Vi du:
while(analogRead(sensorPin) > 100)

{
flashLED(); // call a function to turn an LED on and off

}

Vong lip do ... while twong tu nhu vong lap while, nhung cac khdi ma dugc thyc thi truéc
khi diéu kién dugc kiém tra. Str dung biéu mau nay khi ban phai thuc thi ma it nhat mot
lan, ngay ca khi biéu thirc 14 sai.

Vi du:

do

{
flashLED(); // call a function to turn an LED on and off

}
while (analogRead(sensorPin) > 100);
M4 trén s& nhay dén LED it nhat mot 1an va s& nhap nhay mién la gia tri doc tir cam bién
I6n hon 100. Néu gié tri khong 16n hon 100, dén LED s& chi nhip nhay mét lan.

2.5 Vong Lap For
Ban mudn lap lai mot hoac nhiéu cau 1énh mot sé lan nhat dinh. Vong lap for twong tu nhu
vong lap while, nhung ban ¢6 nhiéu quyén kiém soat hon dbi voi cac diéu kién bat dau va

két thc.



Vi du:

[*

ForLoop sketch

demonstrates for loop

*/

void setup() {

Serial.begin(9600);}

void loop(){

Serial.printin("for(int i=0; i < 4; i++)");

for(inti1=0; i < 4; i++)

{

Serial.printin(i);

}

}

Két qua:

for(int i=0; i < 4; i++)

0

1

2

3

Mét vong lip for bao gom ba phan: khai tao, kiém tra c6 diéu kién va lap lai (mot cau Iénh
duoc thuc thi & cudi mdi lan di qua vong 1ap). M&i phan duoc phan tach biang diu cham
phay. Nhu vi du trén thi int i = 0 12 khoi tao bién i = 0; i<4 kiém tra bién dé xem néu n6

nho hon 4; vai++tangilén 1 don vi.



2.6 So sanh logic

Symbol  Function
&& Logical And
|| Logical Or

! Not

Toén tur logic tra vé gia tri true hoac false dya trén méi quan hé logic.

Toan tir And logic && s& tra vé true néu ca hai todn hang cua n6 1 true va nguoc lai 1a

false. Toan tir Or logic | | & tra vé true néu mot trong hai toan hang cua no 1a true va false

néu ca hai toan hang déu false. Toan tir Not ! chi c6 mét toan hang, co gia tri dao nguoc lai

trang théi logic cua toan hang d6, nghia 1a false néu toan hang cua né la true va true néu

toan hang cua no la false.

2.7 Céc toan tir xir ly bit

Symbol  Function

& Bitwise And

| Bitwise Or

" Bitwise Exdusive
Or

~ Bitwise Negation

Comment

Sets bitsin each place to 1ifboth bits are 1; otherwise,
bits are set to 0.

Sets bits in each place to 1if either bitis 1.

Sets bits in each place to 1 only if one of the two bits
is1.

Inverts the value of each bit. The result depends on the
number of bits in the data type.

Example

3 & 1lequals1

(11 & 01equals01)
3 | 1equals3

(11 | 01equals11)
3~ 1equals2

(11 ™ 01 equals 10)
~1 equals 254

(~00000001 equals 11111110)

Bang chéan tri cua cac phép toan logic:



AND logic

Bit1 Bit 2 Bit 1and Bit 2

0 0 0

0 1 0

1 0 0

1 1 1
OR logic

Bit 1 Bit 2 Bit 1 or Bit 2

0 0 0

0 1 1

1 0 1

1 1 1
XOR logic

Bit 1 Bit 2 Bit 1A Bit2

0 0 0
0 1 1
1 0 1




CHUONG 3: CAC PHEP TOAN

3.1 Cong, trwr, nhan, chia

int myValue;

myValue = 1 + 2; // addition

myValue = 3 - 2; // subtraction

myValue = 3 * 2; // multiplication

myValue = 3/ 2; // division (the result is 1)

3.2 Tang, giam

int myValue = 0;

myValue = myvalue + 1; // this adds one to the variable myValue

myValue += 1; // this does the same as the above

myValue = myvalue - 1; // this subtracts one from the variable myValue

myValue -= 1; // this does the same as the above

myValue = myvalue + 5; // this adds five to the variable myValue

myValue +=5; // this does the same as the above

3.3Pat va doc bit
bitSet(x, bitPosition) dat 1én 1 tai vi tri bitPosition cua bién x
bitClear(x, bitPosition) dit xudng 0 tai vi tri bitPosition ctia bién x
bitRead(x, bitPosition) tra vé 0 hodc 1 tai vi tri bitPosition cua bién x
bitWrite(x, bitPosition, value) dit value (0 hodc 1) tai vi tri bitPosition cua bién x
bit(bitPosition) tra vé gi tri ctia vi tri bit da cho: bit(0) Ia 1, bit(1) 1a 2, bit(2) 1a 4,

3.4 Dich chuyén bit

Sir dung cac toan tir << (dich bit trai) va >> (dich bit phai) dé dich chuyén cac bit cua
mot gia tri.

Vi du:

intx =6;

int result = x << 1; // 6 shifted left 1 is 12

Serial.printin(result);



int result = x >> 2; // 12 shifted right 2 is 3;

Serial.printin(result);



CHUONG 4: GIAO TIEP NOI TIEP

Truyén thdng néi tiép cung cdp mot cach dé dang va linh hoat dé bo mach Arduino caa
ban twong tac véi may tinh va cac thiét bj khac. Chwong nay giai thich cach gui va nhan
thong tin bang kha ning nay.

4.1 Giri thdng tin tir Arduino dén may tinh

[*

* SerialOutput sketch

* Print numbers to the serial port

*/

void setup()

{
Serial.begin(9600); // send and receive at 9600 baud

}

int number = 0;

void loop()

{

Serial.print("The number is ");

Serial.printin(number); // print the number

delay(500); // delay half second between numbers

number++; // to the next number

}

Nhéap vao biéu tuong Serial Monitor trong IDE va ban s& thdy dau ra duoc hién thi nhu
sau:

The number is 0

The number is 1

The number is 2

% Gri van ban dinh dang va dir liéu s tir Arduino:

Ban c6 thé in dit liéu 1&n cong ndi tiép ¢ nhiéu dinh dang khéc nhau
[*



* SerialFormatting

* Print values in various formats to the serial port
*/

char chrValue = 65; // these are the starting values to print
int intValue = 65;

float floatValue = 65.0;

void setup()

{

Serial.begin(9600);

}

void loop()

{

Serial.printIn("chrValue: ");
Serial.printin(chrValue);
Serial.printin(chrVValue,BYTE);
Serial.printin(chrValue,DEC);
Serial.printIn("intValue: ");
Serial.printin(intValue);
Serial.printin(intValue,BYTE);
Serial.printIn(intValue,DEC);
Serial.printIin(intValue,HEX);
Serial.printin(intValue,OCT);
Serial.printin(intValue,BIN);
Serial.printIn(“floatValue: ");
Serial.printin(floatVValue);

delay(1000); // delay a second between numbers
chrValue++; // to the next value

intValue++;

¥



/*

The output (condensed here onto a few lines) is as follows:

chrValue: A A 65
intValue: 65 A 65 41 101 1000001
floatValue: 65.00
chrValue: B B 66
intValue: 66 B 66 42 102 1000010

Qutput formats using Serial.print

Print
(val,oCT)
101

101

Print Print Print Print
Datatype (val) (val,DEC) (val,BYTE) (val,HEX)
char A 65 A 41
int 65 65 A 41
long Format of Long is the same as int
float 65.00  Formatting not supported for floating-point values

double 65.00 doubleisthesame as float

Print
(val,BIN)
1000001
1000001

In mot chudi van ban rat don gian: Serial.print ("hello world"); giri chudi van ban "hello

world" dén mot thiét bi ¢ dau kia cua céng ndi tiép. Néu ban mudn dau ra cua minh in

mot dong mai, hdy st dung Serial.printin () thay vi Serial.print ().

4.2 Giri théng tin tir may tinh dén Arduino

Ban mudn nhén dir liéu trén Arduino tir may tinh hoac thiét bi ndi tiép khac; cho

vi du, dé Arduino thuc thi v&i cac 1énh hodc dit liéu duoc guri tor may tinh cua ban.

N6 dé dang nhan duoc cac gia tri 8 bit (char va byte), vi cac ham Noi tiép sir dung

cac gid tri 8- bit. Vi du dudi day nhan duoc mdt chit s6 (cac ky tu don tir 0 dén 9)

va nhap nhay dén LED trén chan 13 theo ty 1& v6i gia tri chit s6 nhan duoc:

* SerialReceive sketch

* Blink the LED at a rate proportional to the received digit value

*/



const int ledPin = 13; // pin the LED is connected to

int blinkRate=0; // blink rate stored in this variable

void setup()

{

Serial.begin(9600); // Initialize serial port to send and receive at 9600 baud
pinMode(ledPin, OUTPUT); // set this pin as output

}
void loop()

{

if ( Serial.available()) // Check to see if at least one character is available

{

char ch = Serial.read();

if(ch >="0"' && ch <="9") // is this an ascii digit between 0 and 9?

{

blinkRate = (ch - '0"); // ASCII value converted to numeric value

blinkRate = blinkRate * 100; // actual blinkrate is 100 mS times received digit

}

}

blink();

}

I/ blink the LED with the on and off times determined by blinkRate
void blink()

{

digitalWrite(ledPin,HIGH);

delay(blinkRate); // delay depends on blinkrate value
digitalWrite(ledPin,LOW);

delay(blinkRate);

}

Chuyén d6i céc ky tu ASCII nhan duoc thanh céc gié tri s6 :



blinkRate = (ch - '0"); // ASCII value converted to numeric value

Diéu nay duoc thuc hién bang cach trir 48, vi 48 1a gia tri ASCII cua chir sb 0.

Vi du: néu ch dai dién cho ky tu 1, gia tri ASCII cua n6 1a 49. Biéu thic 49- '0' 1a giéng
nhu 49-48. Diéu ndy bang 1, 1a gia tri s6 cua ky tu 1. Noi cach khac, biéu thic (ch - '0")
gidng véi (ch - 48); cai nay chuyén doi gia tri ASCII caa bién ch thanh gia trj sb.

Mot céch tiép can khac dé chuyén ddi chudi van ban dai dién cho sé 1a sir dung ham chuyén
d6i ngdn ngir C duoc goi la atoi (cho bién int) hoic atol (cho bién long). Cac ham nay
chuyén doi mot chudi thanh sé nguyén hoic s nguyén dai. Pé st dung ching, ban phai
nhan va luu trit toan bo chudi trong mot mang Ky tu trude khi ban ¢é thé goi ham chuyén
doi.

const int MaxChars = 5; // an int string contains up to 5 digits and

/'is terminated by a 0 to indicate end of string

char strvValue[MaxChars+1]; // must be big enough for digits and terminating null

int index = 0; // the index into the array storing the received digits

void loop()

{
if( Serial.available())

{

char ch = Serial.read();

if(index < MaxChars && ch >="'0' && ch <="9"){
strValue[index++] = ch; // add the ASCII character to the string;
}

else

{

/I here when buffer full or on the first non digit

strValue[index] = O; // terminate the string with a 0

blinkRate = atoi(str\VValue); // use atoi to convert the string to an int
index = 0;

¥



}
blink();

}

Voi:

strValue 1a mét chudi sb duoc xay dung tir cac Ky tu nhan dugc tir cong ndi tiép.

atoi (viét tat caia ASCII thanh sé nguyén) 1a mot ham chuyén d6i mot chudi ky tu thanh

mét s6 nguyén (atol chuyén ddi thanh mét s nguyén dai).



CHUONG 5: NGO VAO TiN HIEU SO VA TUONG TU

5.1 Sir dung cdng tic
Str dung digitalRead dé xac dinh trang thai cia mot cong tic duoc két ndi vai chan ky thuat
s& Arduino duge dat lam dau vao.

Cho mach dién nhu hinh:

0000000000000V 0

LomMANT oo ~wwrm s MmN o
= —

= g

DIGITAL

[ LED

Arduino

[o]

b—/._

| L
ANALOG

= v ™Mo

000000

[ Vin

[*
Pushbutton sketch

a switch connected to pin 2 lights the LED on pin 13

*/

const int ledPin = 13; // choose the pin for the LED

const int inputPin = 2; // choose the input pin (for a pushbutton)
void setup() {

pinMode(ledPin, OUTPUT); // declare LED as output
pinMode(inputPin, INPUT); // declare pushbutton as input

}

void loop(){

int val = digitalRead(inputPin); // read input value

if (val == HIGH) // check if the input is HIGH



{
digitalWrite(ledPin, HIGH); // turn LED on if switch is pressed

¥

else

{

digitalWrite(ledPin, LOW); // turn LED off

}

}

Hoic ciing c6 thé viét theo cach ngan hon:

void loop()

{

digitalWrite(ledPin, digitalRead(inputPin)); // turn LED ON if input pin is HIGH, else
/fturn OFF

}

Poan code nay khong luu trit trang thai nGt thanh mot bién. Thay vao do, né dat hoic tat

den LED tryc tiép tir gid tri thu duoc tir digitalRead.

Nguoc lai mach trén, néu cng tic mac tich cuc mic thap thi code s& thay doi nhu sau:

void loop()

{

int val = digitalRead(inputPin); // read input value

if (val == HIGH) // check if the input is HIGH

{
digitalWrite(ledPin, LOW); // turn LED OFF

¥

else

{
digitalWrite(ledPin, HIGH); // turn LED ON
}
}
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/*
Pullup sketch

a switch connected to pin 2 lights the LED on pin 13

*/

const int ledPin = 13; // output pin for the LED

const int inputPin = 2; // input pin for the switch

void setup() {



pinMode(ledPin, OUTPUT);

pinMode(inputPin, INPUT);

digitalWrite(inputPin,HIGH); // turn on internal pull-up on the inputPin
}

void loop(){

int val = digitalRead(inputPin); // read input value

if (val == HIGH) // check if the input is HIGH

{
digitalWrite(ledPin, HIGH); // turn LED OFF

¥

else

{
digitalWrite(ledPin, LOW); // turn LED ON
}

}
5.2 Poc ban phim
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[*
Keypad sketch

prints the key pressed on a keypad to the serial port

*/

const int numRows = 4; // number of rows in the keypad

const int numCols = 3; // number of columns

const int debounceTime = 20; // number of milliseconds for switch to be stable
I/ keymap defines the character returned when the corresponding key is pressed
const char keymap[numRows][numCols] = {

{'1,2,'3},

{'4,'5,'6'},

{'7,8,'9},

{™,0,#}%

o

/I this array determines the pins used for rows and columns

const int rowPins[numRows] ={ 9, 8, 7, 6 }; // chéan 7,6,5,4 keypad



const int colPins[numCols] = { 5, 4, 3 }; // chan 3,2,1 keypad
void setup()

{

Serial.begin(9600);

for (int row = 0; row < numRows; row++)

{

pinMode(rowPins[row],INPUT); // Set row pins as input
digital Write(rowPins[row],HIGH); // turn on Pull-ups

}

for (int column = 0; column < numCaols; column++)
{
pinMode(colPins[column],OUTPUT); // Set column pins as outputs for writing

digitalWrite(colPins[column],HIGH); // Make all columns inactive

}

}

void loop()

{

char key = getKey();

if( key !'=0) { // if the character is not O then it's a valid key press
Serial.print("Got key ");

Serial.printin(key);

}

}

/I returns with the key pressed, or 0 if no key is pressed
char getKey()

{

char key = 0; // 0 indicates no key pressed

for(int column = 0; column < numCols; column++)

{



digitalWrite(colPins[column],LOW); // Activate the current column.
for(int row = 0; row < numRows; row++) // Scan all rows for a key press.

{
if(digitalRead(rowPins[row]) == LOW) // Is a key pressed?

{

delay(debounceTime); // debounce
while(digitalRead(rowPins[row]) == LOW)
; I/ wait for key to be released

key = keymap[row][column]; // Remember which key was pressed.

¥
k

digitalWrite(colPins[column],HIGH); // De-activate the current column.

¥

return key; // returns the key pressed or O if none

¥

Ban phim ma tran thuong bao géom céc cong tic Thong thuong ma két ndi mot hang véi

mét cot khi nhan. (Cong tic thudng ma chi tao két ndi dién khi dugc an.) Hinh trén cho

thay céch cac day dan bén trong két ndi cac hang va cot cua ndt vai dau ndi ban phim. Moi

trong bén hang duogc két ndi vai mot pin dau vao va mdi cot duoc két ndi véi mot chan dau

ra.

Ham getkey tuan ty dat ma pin cho tirng cot THAP va sau d6 kiém tra xem liéu c6 bat ky

chan hang nao 1a THAP khong. Néu ching & mic THAP, diéu nay cho biét rang cong tac

cho hang va cot d6 da bi dong. Delay tao d6 tré duoc str dung dé dam bao rang cong tac

khong bi nay (xem Céng thtc 5.3); code chd cho cong tic duoc nha va ky tu twong duong

Véi cong tic dugc nhan trong mang so @6 ban phim va duoc tra vé tir ham. Tra vé 0 néu

khong cd cong tic nao dugc nhan.



5.3 Poc tin hi¢u twong tw
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Chuong trinh nay doc dién &p trén mot chan analog va nhay dén LED theo ty 1€ tuong tng
véi gia tri dugc tra vé tir ham analogRead. Dién ap duoc diéu chinh bang mot bién trg duoc
két ndi nhu hinh.

[*

Pot sketch

blink an LED at a rate set by the position of a potentiometer

*/

const int potPin = 0; // select the input pin for the potentiometer

const int ledPin = 13; // select the pin for the LED

int val = 0; // variable to store the value coming from the sensor

void setup()

{
pinMode(ledPin, OUTPUT); // declare the ledPin as an OUTPUT

}

void loop() {

val = analogRead(potPin); // read the voltage on the pot
digitalWrite(ledPin, HIGH); // turn the ledPin on



delay(val); // blink rate set by pot value (in milliseconds)

digitalWrite(ledPin, LOW); // turn the ledPin off

delay(val); // turn led off for same period as it was turned on

}

Dién 4p dugc do bang céch sir dung analogRead, cung cap gia tri ty 1& voi dién ap thuc té

trén chan analog. Gia tri s&€ la 0 khi c6 Ov trén pin va 1.023 khi c6 5v.



CHUONG 6: NHAN TiN HIEU TU CAM BIEN

6.1 Cam bién anh sang
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Céch dé& nhat dé phat hién cac mic anh sang la stir dung quang trg (LDR). Piéu nay thay

do6i dién tro khi thay d6i muc anh sang va khi dugc két néi trong mach nhu trong hinh trén,

no tao ra su thay doi dién ap ma cac chan dau vao twong tu Arduino c6 thé cam nhéan duoc.

Phan lap trinh don thuan 1a doc tin hiéu twong tu ¢ chan analog.

6.2 Cam bién chuyén dong
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/*
PIR sketch

a Passive Infrared motion sensor connected to pin 2




lights the LED on pin 13

*/

const int ledPin = 13; // choose the pin for the LED

const int inputPin = 2; // choose the input pin (for the PIR sensor)
void setup() {

pinMode(ledPin, OUTPUT); // declare LED as output
pinMode(inputPin, INPUT); // declare pushbutton as input

}

void loop(){

int val = digitalRead(inputPin); // read input value

if (val == HIGH) // check if the input is HIGH

{

digitalWrite(ledPin, HIGH); // turn LED on if motion detected
delay(500);

digitalWrite(ledPin, LOW); // turn LED off

}

}

6.3 Cam bién khoang cach

Tbc do cua am thanh trong khong khi 1a 340 m/s (hang sb vat 1y), tuong duong voi
29,412 microSeconds/cm (106 / (340*100)). Khi da tinh dugc thoi gian, ta s€ chia cho
29,412 dé nhan duoc khoang cach.

Ve 5V
Trig M6t chan Digital output
Echo Mot chan Digital input
GND GND

S db nél chan gitta HC-5R04 va Arduino



#define ECHOPIN 12 // Pin to receive echo pulse
#define TRIGPIN 11 // Pin to send trigger pulse
int duration; // bién do thoi gian
int distance; I bién lwu khoang céch
void setup()
{

Serial.begin(9600);

pinMode(ECHOPIN, INPUT);

pinMode(TRIGPIN, OUTPUT);

}

void loop()

{
digitalWrite(TRIGPIN, LOW); Il Set the trigger pin to low for 2uS
delayMicroseconds(2);
digitalWrite(TRIGPIN, HIGH); // Send a 10uS high to trigger ranging
delayMicroseconds(10);
digitalWrite(TRIGPIN, LOW); I/ Send pin low again

duration = pulselIn(ECHOPIN, HIGH); // Read in times pulse
distance= duration /58; /Il Calculate distance from time of pulse
Serial.printin(distance);
delay(50); I/l Wait 50mS before next ranging
}
Ham pulseln() duoc ding dé do d6 rong cua xung, duration s& bang do dai xung HIGH ¢
chén echo (tinh theo micro giay).
distance = int(duration/2/29.412);
hoic distance = duration /58;// liy gan ding
Thoi gian song truyén tir cam bién dén vat sé bang duration/2, sau d6 ta chia tiép cho 29,412

dé tinh khoang cach.



6.4 Cam bién nhiét do
Cam bién nhiét d6 LM35 tao ra mot dién 4p twong tu ty & thuan véi nhiét do véi cong
suat 1 millivolt mi 0,1 ° C (10 mV madi do).
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[*
Im35 sketch

prints the temperature to the Serial Monitor

*/

const int inPin = 0; // analog pin

void setup()

{

Serial.begin(9600);

}

void loop()

{

int value = analogRead(inPin);

Serial.print(value); Serial.print(" > ");

float millivolts = (value / 1024.0) * 5000;

float celsius = millivolts / 10; // sensor output is 10mV per degree Celsius
Serial.print(celsius);

Serial.print(" degrees Celsius, ");

Serial.print( (celsius * 9)/ 5 + 32); // converts to fahrenheit



Serial.printIn("* degrees Fahrenheit");

delay(1000); // wait for one second
}



CHUONG 7: HIEN THI
7.1 Diéu khién Led sang tit
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[*
LEDs sketch

Blink three LEDs each connected to a different digital pin

*/

const int firstLedPin = 3; // choose the pin for each of the LEDs
const int secondLedPin = 5;

const int thirdLedPin = 6;

void setup()

{

pinMode(firstLedPin, OUTPUT); // declare LED pins as output
pinMode(secondLedPin, OUTPUT); // declare LED pins as output
pinMode(thirdLedPin, OUTPUT); // declare LED pins as output

}
void loop()

{

/I flash each of the LEDs for 1000 milliseconds (1 second)
blinkLED(firstLedPin, 1000);

blinkLED(secondLedPin, 1000);



blinkLED(thirdLedPin, 1000);
}
void blinkLED(int pin, int duration)
{
digitalWrite(pin, HIGH); // turn LED on
delay(duration);
digitalWrite(pin, LOW); // turn LED off
delay(duration);
}
7.2 Piéu chinh d¢ sang Led
[*
* LedBrightness sketch
* controls the brightness of LEDs on analog output ports
*/
const int firstLed = 3; // specify the pin for each of the LEDs
const int secondLed = 5;
const int thirdLed = 6;
int brightness = 0;
int increment = 1;
void setup()
{

/I pins driven by analogWrite do not need to be declared as outputs

}
void loop()

{
if(brightness > 255)

{

increment = -1; // count down after reaching 255

¥



else if(brightness < 1)
{

increment = 1; // count up after dropping back down to 0

}

brightness = brightness + increment; // increment (or decrement sign is minus)
I/ write the brightness value to the LEDs

analogWrite(firstLed, brightness);

analogWrite(secondLed, brightness);

analogWrite(thirdLed, brightness );

delay(10); // 10ms for each step change means 2.55 secs to fade up or down

}
7.3 Diéu khién led 7 doan
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* Shows numerals ranging from 0 through 9 on a single-digit display
* This example counts seconds from 0 to 9
*/



/1 bits representing segments A through G (and decimal point) for numerals 0-9
const byte numeral[10] = {

I/ABCDEFG /dp

B11111100,//0

B01100000, // 1

B11011010, // 2

B11110010, // 3

B01100110, // 4

B10110110, //5

B00111110, // 6

B11100000, // 7

B11111110,// 8

B11100110, // 9

¥

/I pins for decimal point and each segment

/l dp,G,F,E,D,C,BA

const int segmentPins[8] = { 5,9,8,7,6,4,3,2};
void setup()

{

for(inti=0; i < 8; i++)

{

pinMode(segmentPins[i], OUTPUT); // set segment and DP pins to output
}

}

void loop()

{

for(int i=0; i <= 10; i++)

{

showDigit(i);



delay(1000);

}

/I the last value if i is 10 and this will turn the display off
delay(2000); // pause two seconds with the display off

}

// Displays a number from 0 through 9 on a 7-segment display
/[ any value not within the range of 0-9 turns the display off
void showDigit( int number)

{

boolean isBitSet;

for(int segment = 1; segment < 8; segment++)

{

If( number < 0 || number > 9){

IsBitSet = 0; // turn off all segments

}

else{

I isBitSet will be true if given bitis 1

IsBitSet = bitRead(numeral[number], segment);

}

isBitSet = ! isBitSet; // remove this line if common cathode display
digital Write( segmentPins[segment], isBitSet);

}

}



CHUONG 8: PIEU KHIEN PONG CO
8.1 Piéu khién vi tri ddng co Servo

Servos cho phép ban diéu khién chinh xac chuyén dong vat Iy vi chung thuong di chuyén
dén mot vi tri thay vi xoay lién tuc. Ching rat Iy tuéng dé lam cho mot cai gi d6 xoay trong
pham vi tir 0 dén 180 d6. Céc servo d& dang két néi va diéu khién vi trinh diéu khién dong
co duoc tich hgp vao servo.

Servos chira mot dong co nho duoc két ndi thong qua cac banh rang vai truc dau ra. Tryc
dau ra cling dugc két ndi vai mot chiét ap dé cung cap phan héi vi tri cho mach diéu khién
bén trong. Ban c6 thé nhan dugc cac dong co quay lién tuc c6 ngat phan hdi vi tri dé ban
c6 thé ra lénh cho servo xoay lién tuc theo chiéu kim dong hé va nguoc chiéu kim déng ho

véi mot toe do kiém soat.
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Servos dap ung véi nhitng thay doi trong thoi gian cua mot xung. Xung ngan tir 1 ms trg
xuéng sé& khién servo quay dén mét cuc; thoi lugng xung tir 2 ms tré 1én s& xoay servo sang
cuc khac. C4c xung nam giira C4c gia tri nay s& xoay servo dén maot vi tri ty 1é thuan voi do
rong xung. Khong co tiéu chuan nao cho méi quan hé chinh xéac giita cac xung va vi tri, va
ban c6 thé can phai stra lai cac Iénh trong chuong trinh ctia minh dé diéu chinh pham vi

cua Cac servo.
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Chuong trinh mau:

#include <Servo.h>

Servo myservo; // create servo object to control a servo

int angle = 0; // variable to store the servo position

void setup()
{



myservo.attach(9); // attaches the servo on pin 10 to the servo object

}
void loop()

{

for(angle = 0; angle < 180; angle += 1) // goes from 0 degrees to 180 degrees
{ //'in steps of 1 degree

myservo.write(angle); // tell servo to go to position in variable ‘angle’
delay(20); // waits 20ms between servo commands

}
for(angle = 180; angle >=1; angle -= 1) // goes from 180 degrees to 0 degrees

{
myservo.write(pos); // tell servo to go to position in variable 'pos'

delay(20); // waits 20ms between servo commands

k
¥

8.2 Piéu khién ddng co Servo bang bién tré
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#include <Servo.h>

Servo myservo; // create servo object to control a servo



int potpin = 0; // analog pin used to connect the potentiometer
int val; // variable to read the value from the analog pin

void setup()

{

myservo.attach(9); // attaches the servo on pin 9 to the servo object

}
void loop()

{

val = analogRead(potpin); // reads the value of the potentiometer
val = map(val, 0, 1023, 0, 179); // scale it to use it with the servo
myservo.write(val); // sets position to the scaled value

delay(15); // waits for the servo to get there
}
8.3 Piéu khién dong co budéc

Four-pin wiring to L293 H-Bridge
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Chuong trinh:

/*
* Stepper_bipolar sketch



*

* stepper is controlled from the serial port.

* a numeric value followed by '+' or '-' steps the motor

*

*

* http://www.arduino.cc/en/Reference/Stepper

*/

#include <Stepper.h>

/I change this to the number of steps on your motor
#define STEPS 24

/I create an instance of the stepper class, specifying
/I the number of steps of the motor and the pins it's
/[ attached to

Stepper stepper(STEPS, 2, 3, 4, 5);

int steps = 0;

void setup()

{

/I set the speed of the motor to 30 RPMs
stepper.setSpeed(30);

Serial.begin(9600);

}

void loop()

{

if ( Serial.available()) {

char ch = Serial.read();

if(ch >='0"' && ch <="'9"{ // is ch a number?

steps = steps * 10 + ch - '0"; // yes, accumulate the value

}
else if(ch =="+"){



stepper.step(steps);

steps = 0;

}

else if(ch =="-"){
stepper.step(steps * -1);
steps = 0;

}

}

}

8.4 Piéu khién déng co DC

% bicu khién dong co st dung Transistor
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Chuong trinh:
/*
* SimpleBrushed sketch

* commands from serial port control motor speed

* digits '0" through '9" are valid where '0' is off, '9' is max speed

*/

const int motorPins = 3; // motor driver is connected to pin 3

void setup()



{
Serial.begin(9600);

}
void loop()

{

if ( Serial.available()) {

char ch = Serial.read();

if(ch >='0"' && ch <="9") // is ch a number?
{

int speed = map(ch, '0', '9', 0, 255);
analogWrite(3, speed);
Serial.printin(speed);

}

else

{

Serial.print("Unexpected character ");

Serial.printin(ch);

k
k
¥

< Diéu khién dong co sir dung cau H
Logic table for H-Bridge
EN IN1 IN2 Function
HIGH LOW HIGH Turn clockwise
HIGH HIGH LOW Turn counterclockwise
HIGH  LOW LOW Motor stop

HIGH HICH HIGH Motor stop
LOW Ignored  Ignored  Motor stop
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Chuong trinh:

[*
* Brushed_H_Bridge_simple sketch

* commands from serial port control motor direction

* + or - set the direction, any other key stops the motor

*/

const int in1Pin = 5; // H-Bridge input pins

const int in2Pin = 4;

void setup()

{

Serial.begin(9600);

pinMode(in1Pin, OUTPUT);

pinMode(in2Pin, OUTPUT);

Serial.printin(*'+ - to set direction, any other key stops motor");

¥
void loop()

{



if ( Serial.available()) {
char ch = Serial.read();

if (ch =="+

{

Serial.printIn("CW");
digitalWrite(in1Pin,LOW);,
digitalWrite(in2Pin,HIGH);
}

else if (ch=="-")

{

Serial.printin("CCW");
digitalWrite(in1Pin,HIGH);
digitalWrite(in2Pin,LOW);,
}

else

{

Serial.print("Stop motor");
digitalWrite(in1Pin,LOW);,
digitalWrite(in2Pin,LOW);,
¥

}

¥



CHUONG 9: TAO AM THANH

9.1 Tao am
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Chuong trinh:

/*

* Tone sketch

*

* Plays tones through a speaker on digital pin 9

* frequency determined by values read from analog port

*/

const int speakerPin = 9; // connect speaker to pin 9

const int pitchPin = 0; // pot that will determine the frequency of the tone

void setup()

{

}

void loop()

{

int sensorOReading = analogRead(pitchPin); // read input to set frequency
// map the analog readings to a meaningful range

int frequency = map(sensorOReading, 0, 1023, 100,5000); //100Hz to 5kHz

int duration = 250; // how long the tone lasts



tone(speakerPin, frequency, duration); // play the tone

delay(1000); //pause one second
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const int speakerPin = 9; // connect speaker to pin 9

Chuong trinh:

const int pitchPin = 0; // input that determines frequency of the tone
const int durationPin = 1; // input that will determine the duration of the tone

void setup()

{

}

void loop()

{

int sensorOReading = analogRead(pitchPin); // read input for frequency

int sensorlReading = analogRead(durationPin); // read input for duration

// map the analog readings to a meaningful range

int frequency = map(sensorOReading, 0, 1023, 100,5000); // 100Hz to 5kHz
int duration = map(sensorlReading, 0, 1023, 100,1000); // dur 0.1-1 second
tone(speakerPin, frequency, duration); // play the tone

delay(duration); //wait for the tone to finish

¥



9.2 Tao giai di€éu

Tao mdt giai di€u don gian
/*
* Twinkle sketch

*

* Plays "Twinkle, Twinkle Little Star"

*

* speaker on digital pin 9

*/

const int speakerPin = 9; // connect speaker to pin 9

char noteNames[] = {'C''D','E",'F','G",'a','b'};

unsigned int frequencies[] = {262,294,330,349,392,440,494};

const byte noteCount = sizeof(noteNames); // the number of notes (7 in this
example)

/Inotes, a space represents a rest

char score[] = "CCGGaaGFFEEDDC GGFFEEDGGFFEED CCGGaaGFFEEDDC *;
const byte scoreLen = sizeof(score); // the number of notes in the score

void setup()

{

}

void loop()

{

for (inti=0;i<scoreLen; i++)

{

int duration = 333; // each note lasts for a third of a second
playNote(score[i], duration); // play the note

}
delay(4000); // wait four seconds before repeating the song

¥



void playNote(char note, int duration)

{

Il play the tone corresponding to the note name

for (inti = 0; i < noteCount; i++)

{

/I try and find a match for the noteName to get the index to the note

if (noteNames][i] == note) // find a matching note name in the array

tone(speakerPin, frequencies[i], duration); // play the note using the
[[frequency

}

I if there is no match then the note is a rest, so just do the delay

delay(duration);
¥



CHUONG 10: PIEU KHIEN XA

10.1 Nhin tin hiéu tir bd diéu khién xa ciia tivi

fritzing

Chuong trinh:

#include <IRremote.h> // thu vién hd trg IR remote
const int receiverPin = 8; // chan digital 8 dung dé doc tin hiéu
IRrecv irrecv(receiverPin); // tao déi tuong IRrecv méi
decode_results results;// luu gitr két qua giai ma tin hiéu
void setup()
{
Serial.begin(9600);// serial baudrate 9600
irrecv.enablelRIn(); // start the IR receiver

}
void loop()

{

if (irrecv.decode(&results)) // néu nhan dugc tin hiéu

{

Serial.printin(results.value, HEX); // in ra Serial Monitor
delay(200);
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irrecv.resume(); // nhan gia trj tiép theo
}
}

Sau khi upload doan code trén, mé cira s6 Serial va badm céc nat cua remote, tay loai

remote s& cd gia tri tra vé khac nhau nhu sau:
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Vi du: Phim so1 12 0x10, phim 62 13 0x810...

10.2 Gidi ma tin hi¢u tir bo di€u khién xa cua tivi

fritzing

Chuong trinh:

#include <IRremote.h>
IRsend irsend; // g tin hiéu hong hoai
const int CH1=7; // nat sb 1
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const int CH2 = 8; // nat s6 2

const int CH3 = 9; /I nits6 3
const int POWER = 10; // nut Power
void setup()

{

Serial.begin(9600);

/* dién tré noi kéo 1én cho tat ca nat bam*/
pinMode(CH1, INPUT_PULLUP);
pinMode(CH2, INPUT_PULLUP);
pinMode(CH3, INPUT_PULLUP);
pinMode(POWER, INPUT_PULLUP):

}
void loop()
{
if (digitalRead(CH1) == 0) // khi nat RED dugc nhan
irsend.sendSony(0x10, 12); /I gui tin hi¢u HEX 0x10, 12 bits
else if (digitalRead(CH2) == 0) // khi nit YELLOW dugc nhan
irsend.sendSony(0x810, 12); /I guri tin hiéu HEX 0x810, 12 bits
else if (digitalRead(CH3) == 0) // khi nit GREEN duoc nhan
irsend.sendSony(0x410, 12); /I gtri tin hiéu HEX 0x410, 12 bits
else if (digitalRead(POWER) == 0) // khi nat POWER duoc nhan
irsend.sendSony(0xA90, 12); /I gtri tin hiéu HEX 0xA90, 12 bits
delay(50);

¥



10.3 Piéu khién tir xa thiét bi

fritzing

Chuong trinh:
#include <IRremote.h>
const int receiverPin = 8;
IRrecv irrecv(receiverPin);
decode_results results;
const int RED = 7;
const int YELLOW = 6;
const int GREEN = 5;
/* trang thai cua cac LEDs*/

boolean stateRED = false;

// thu vién hd trg IR remote
// chan digital 8 dung dé doc tin hiéu
I/ tao d6i twong IRrecv méi
// Tuu gitr két qua giai ma tin hiéu
// LED do
/I LED vang
// LED xanh

boolean stateYELLOW = false;

boolean stateGREEN = false;
void setup()

{
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Serial.begin(9600); /I serial
irrecv.enablelRIn(); // start the IR receiver
pinMode(RED, OUTPUT);
pinMode(YELLOW, OUTPUT);
pinMode(GREEN, OUTPUT);

}

// translate IR signals

void translatelR()

{

switch(results.value)
{
case 0x10: stateRED = IstateRED;
digitalWrite(RED, stateRED);
break;
case 0x810: stateYELLOW = IstateYELLOW;
digitalWrite(YELLOW, stateYELLOW);
break;
case 0x410: stateGREEN = IstateGREEN;
digitalWrite(GREEN, stateGREEN);
break;
case 0xA90: stateRED = stateYELLOW = stateGREEN = false;
digitalWrite(RED, 0);
digitalWrite(YELLOW, 0);
digitalWrite(GREEN, 0);
}
}
void loop()

{

if (irrecv.decode(&results))  // néu nhan duoc tin hiéu



translatelR();
Serial.printIn(results.value, HEX);
delay(200);

irrecv.resume(); // nhan gia tri tiép theo



CHUONG 11: PIEU KHIEN LCD
11.1 Két ndi va sir dung LCD
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Chuong trinh:



//Thém thu vién LiquitCrystal - né c6 san vi vay ban khong can cai thém gi ca
#include <LiquidCrystal.h>
/IKhéi tao vai cac chan
LiquidCrystal lcd(12, 11, 5, 4, 3, 2);
void setup() {
//Thong bao day 1a LCD 1602
Icd.begin(16, 2); //lcd 16 cot va 2 hang
//In ra man hinh lcd dong chir Toi yeu Arduino
Icd.print("Toi yeu Arduino!");
}
void loop() {
// dat con tré vao c6t 0, dong 1
// Luu y: dong 1 1a dong thar 2, 1ong 0 1a dong tha 1.
Icd.setCursor(0, 1);
//'In ra dong chu
Icd.print(" Arduino.VN");
}
11.2 DPinh dang van ban
Phéc thao nay hién thi dém nguoc tir 9 dén 0. Sau d6, no sé& hién thi mot chudi cac chir
sb trong ba cot gom bdn ky tu. Thay doi numRows va numCols dé khép véi cac hang
va ¢t trong man hinh LCD cua ban:
Chuong trinh:
[*
LiquidCrystal Library - FormatText
*/
#include <LiquidCrystal.h> // include the library code:
//constants for the number of rows and columns in the LCD
const int numRows = 2;

const int numCols = 16;



int count;

/l initialize the library with the numbers of the interface pins
LiquidCrystal lcd(12, 11, 5, 4, 3, 2);

void setup()

{

Icd.begin(numCols, numRows);

Icd.print("Starting in ™); // this string is 12 characters long
for(int 1=9; i > 0; i--) // count down from 9

{

/I the top line is row 0

Icd.setCursor(12,0); // move the cursor to the end of the string
printed above

Icd.print(i);

delay(1000);

}

}

void loop()

{

int columnWidth = 4; //spacing for the columns

int displayColumns = 3; //how many columns of numbers
Icd.clear();

for( int col=0; col < displayColumns; col++)

{

Icd.setCursor(col * columnWidth, 0);

count = count+ 1;

Icd.print(count);

}
delay(1000);

¥



CHUONG 12: GIAO TIEP 12C

12.1 12C
Hai két ndi cho bus I12C duoc goi la SCL va SDA. Ching c6 sin trén bo mach Arduino
tiéu chuan sir dung chan analog 5 cho SCL, cung cap tin hiéu xung clock va chan analog
4 cho SDL, dung dé truyén di liéu (trén Mega, str dung chan k§ thuat sé 20 cho SDA
va chan 21 cho SCL ). Mét thiét bi trén bus I2C dugc coi la thiét bi chinh(Master).
Cong viéc cua nd 1a phdi hop chuyén théng tin giira cac thiét bi khac (Slave) duge dinh
kém. Chi c6 mot Master, va trong hau hét cac trudng hop, Arduino 1a master, diéu khién

cac chip khac duoc gan vao no.
Pull-up

Resistors
O |

. Data

+/

Mog5

12

Master Nog Clock

Decoupling
Capacitor

Thiét bi Slave duoc xac dinh boi sé dia chi caa nd. Mdi Slave phai c6 mot dia chi duy
nhat. Mot sb thiét bi 12C c6 dia chi ¢ dinh, trong khi cac thiét bi khac cho phép ban
dinh cau hinh dia chi cua chling bang cach dit chan cao hoic thap hoic bang cach gui
Iénh khoi tao.

Thu vién Arduino Wire 4n tat ca cac chire ning cap thap cho 12C va cho phép cac Iénh

don gian dugc sir dung dé khoi tao va giao tiép voi cac thiét bi.



% Giao tiép véi dong ho thoi gian thuc bén ngoai
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[*

*12C_RTC sketch

* example code for using Wire library to access real-time clock

*

*/

#include <Wire.h>

const byte DS1307_CTRL_ID = 0x68; // address of the DS1307 real-time clock

const byte NumberOfFields = 7; // the number of fields (bytes) to request from
/lthe RTC

int Second ;

int Minute;

int Hour;

int Day;

int Wday;

int Month;

int Year;

void setup() {

Serial.begin(9600);



Wire.begin();

}

void loop()

{

Wire.beginTransmission(DS1307_CTRL_ID);
Wire.send(0x00);

Wire.endTransmission();

I request the 7 data fields (secs, min, hr, dow, date, mth, yr)
Wire.requestFrom(DS1307_CTRL_ID, NumberOfFields);
Second = bcd2dec(Wire.receive() & 0x7f);

Minute = bcd2dec(Wire.receive() );

Hour = bcd2dec(Wire.receive() & 0x3f); // mask assumes 24hr clock
Wday = bcd2dec(Wire.receive() );

Day = bcd2dec(Wire.receive() );

Month = bcd2dec(Wire.receive() );

Year = bcd2dec(Wire.receive() );

Year = Year + 2000; // RTC year 0 is year 2000
digitalClockDisplay(); // display the time

delay(1000);

}

/I Convert Binary Coded Decimal (BCD) to Decimal

byte bcd2dec(byte num)

{
return ((num/16 * 10) + (hum % 16));

}

void digitalClockDisplay(){

/1 digital clock display of the time
Serial.print(Hour);
printDigits(Minute);



printDigits(Second);
Serial.print(" ");
Serial.print(Day);
Serial.print(" ");
Serial.print(Month);
Serial.print(" ");
Serial.print(Year);
Serial.printIn();
}
/1 utility function for clock display: prints preceding colon and leading 0
void printDigits(int digits){
Serial.print(*:");
if(digits < 10)
Serial.print('0);
Serial.print(digits);
}
12.2 Giao tiép giira 2 mach Arduino
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Master gui cac ky tu nhan duoc trén cdng ndi tiép toi mot Slave Arduino bang 12C:
/*



*12C_Master

* Echo Serial data to an 12C slave

*/

#include <Wire.h>

const int address = 4; //the address to be used by the communicating devices
void setup()

{

Wire.begin();

}

void loop()

{

char c;

if(Serial.available() > 0)

{

// send the data

Wire.beginTransmission(address); // transmit to device
Wire.send(c);

Wire.endTransmission();

}

}

Céc Slave in cac ky ty nhan dugc qua 12C sang cong ndi tiép cua no:
/*

*12C_Slave

* monitors 12C requests and echoes these to the serial port

*/

#include <Wire.h>

const int address = 4; //the address to be used by the communicating devices

void setup()



{
Wire.begin(address); // join 12C bus using this address

Wire.onReceive(receiveEvent); // register event to handle requests

}
void loop()

{

// nothing here, all the work is done in receiveEvent

¥

void receiveEvent(int howMany)

{
while(Wire.available() > 0)

{
char ¢ = Wire.receive(); // receive byte as a character

Serial.print(c); // echo

¥
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