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CHU PE 1: GIOI THIEU VE ARDUINO

1.1 Giéi thiéu vé Arduino

Arduino la mot nén tang tao mau va h¢ sinh thai dién tr ma ngudén mo. N6 dya
trén moi1 truong phan cung va phan mém dé st dung. N6 danh cho sinh vién, ngh¢
si, nha thi€t k&, nguoi c6 s¢ thich, ngudi dam mé va bat ctr ai quan tam dén viéc tao

ra cac doi tuong hodc moi truong tuong tac.

Trude khi bat dau v6i Arduino, chung ta can hiéu vi diéu khién 1a gi. Piéu nay
1a do, vé co ban, Arduino 13 mot nén tang vi diéu khién. Vi diéu khién 1a mot may
tinh nho trén mot Mach tich hop (IC). N6 1a mot goi hoan chinh voi mét B vi xur
1y, bo nh¢d trén bo mach va cac thiét bi ngoai vi Nhap / Xuét c6 thé lap trinh. Vi diéu

khién dugc str dung nhiéu trong cc (mg dung nhing.

AVR 1a mot ho vi diéu khién duoc phat trién boi Tap doan Atmel. Mot qua
dua chudt la nudéc My thiét ké dya trén va nha san xut coa vi diéu khién. Atmel bat
dau phat trién Bo vi diéu khién AVR vao dau nam 1996. Mot bo vi diéu khién VR
dugc sira do6i Kién trac Harvard chip don 8 bit RISC (May tinh véi tap 1énh rat gon)
vi diéu khién. Mot tinh nang dic biét ciia gia dinh AVR 13 n6 1a mot trong nhitng ho
vi diéu khién dau tién c6 b nhd flash chip. Cac ho vi diéu khién canh tranh khac tai
thoi diém d6 (cudi thap nién 90) c6 ROM, EPROM hoic EEPROM cho chuong

trinh va chuong trinh co s¢ luu trir.

Strc manh thyc su cta nén tang Arduino nam & chd n6é danh cho tit ca moi
ngudi. Arduino ban dau ¢ nghia 1a cho cac sinh vién. Muyc dich ctia no 1a cung cap
mot nén tang va hé sinh thai nguén mé va théip cho sinh vién hoc dién tir va lap
trinh. Thoi gian tréi qua, sy pho bién ciia Arduino ngdy cang ting va nd tran ngap
trong nhiéu khu vuc. Ngay nay, Arduino dugc sir dung noi bat nhu 13 mot nén ting
vi diéu khién ua thich nhat trong cac td chirc gido duc va hoc thuat. N6 ciling duoc
stt dung rong rii trong cic hé thong nhung trong cac linh vuc cong nghiép, y té,
khai thac mo va gidm séat giao thong. N6 ciing da tim thay vi tri trong nghién ctru

tich cyuc trong cac linh vec mo hinh hoa, moé phong va giao dién nguoi-may tinh.



1.2 Bo mach Arduino UNO
Arduino Uno 14 bang t6t nhat cho nhitng ngudi méi bit dau v6i Arduino nén

tang 1an dau tién. N6 13 bang tai liéu nhét va duoc sir dung rong rii. N6 st dung AT
vi diéu khién mega328P. Sau day 14 hinh anh ctia Arduino UNO REV 3,

Hinh 1: Bo mach Arduino Uno

Arduino Uno dya trén vi diéu khién ATmega328P. N6 c6 bd nhé flash 32 KB,
trong do 0,5 KB dugc st dung boi bd tai khéi dong. Bo tai khoi dong 1a mot
chuong trinh nhé chay moi luc khi vi diéu khién duoc cap ngudn hodc dit lai. N6 vé
co ban cho vi diéu khién biét phai lam gi tiép theo khi duoc bat ngudn. No 1a loai
Hé diéu hanh dung cho vi diéu khién. B¢ tai khoi dong dugc tai san trén bo nhé

flash cta vi diéu khién A T mega328P duoc cai dat trén Arduino Uno.
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Hinh 2: So' d6 chdn ciia bo mach Arduino Uno Rev3
Chan dudi cung bén trai khong dugce st dung.

Chan IOREF 1a dé cung cip dién ap tham chiéu logic. N6 duoc két ndi véi
ngudn 5V

Chan RESET duoc sir dung dé thiét lap lai vi diéu khién bang cach dua né

xubng thap. Chung ta hiy nhin vao cac chan ngudn.

Chan 3.3V cung cip cong suit quy dinh 13 3,3V. Dong cho phép tbi da la 50
mA.

Chan 5V cung cip dién ap 5V.
Céc chan GND la c4c chan ndi dit.

Chan Vin hoat dong nhu mot chan nhin cip ngudn 9-12V tir bén ngoai cho
mach. Néu bo mach dugc cip ngudn béi gidc cam ngudn hodc USB, chan nay s&
cho ra dién 4p 5V.

Hay cung xem cac chan dau vao Analog ctia Arduino Uno. Nhitng cai nay
nam & phia dudi goc phai trong hinh trén. C6 sau chin twong tu A0 dén A5 va
chding duogc sir dung dé doc cac tin hiéu tir cac cam bién tuong tu. Mdi chan nay c6
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d6 phan giai 10 bit. N6 c6 thé hoat dong véi 1024 (2 » 10) gia tri khac nhau (mirc
dién ap).

C6 mudi bdn chan vao/ra sb trén bo mach Arduino Uno. Chung co6 thé dugc
st dung 1am déu vao va dau ra s tiy theo ché do. Ching dugc danh sé 0 dén 13.
Chutng hoat dong & mirc 5V va c6 thé cung cap hodc nhan dong dién 20mA. Néu
dong dién nhan/cip vuot qua 40mA & cic chan nay c6 thé lam hong bo mach.
Ngoai chirc nang vao/ra sb, cac chan 3, 5, 6,9, 10 va 11 con duoc st dung cho 8 bit
dau ra PWM (Diéu ché d6 rong xung). Trong tit ca cac chan vao/ra s6, mot s6 chin
con ¢6 chirc nang riéng biét. Thong tin ndi tiép: chan 0 (RX) va chan 1 (TX) duoc
st dung cho giao tiép ndi tiép. Ngit ngoai: chan 2 va 3 dugc st dung dé dinh cau
hinh dé kich hoat bén ngoai, ngat trén gia tri thip, suon xung ting hoic giam hoic

thay doi gia tri.

DC Power

Hinh 3: Cdp nguoén sir dung cdp nguén hodc cap USB



1.3 Lap trinh Arduino

€D sketch_jun02a | Arduino 1.2 — O .

File Edit Sketch Tools Help

sketch_jun02a

vold setup() { -
S/ put your setup code here, to run once:

1

vold loop() {
S/ put your main code here, to run repeatedly:

Hinh 4: Giao dién Arduino IDE

Type Byte Length Range of values
boolean 1 true / false
char 1 -128 to +127
unsigned char 1 0to 255
byte 1 Oto 255
int 2 -32,768t0 32,767
unsigned int 2 0to 65,535
word pl 0to 65,535
long 4 -2,147,483,648 to 2,147,483,647
unsigned long 4 0to 4,294,967,295
float 4 —3.4028235E+38t0 3.4028235E+38
double 4 —3.4028235E+38t0 3.4028235E+38
string ? A null terminated reference data type
String ? An reference data type object
array ? A sequence of a value type
void 0 A descriptor used with functions when
they return nothing

Hinh 5: Cdc kiéu dir liéu ldp trinh trén Arduino IDE



Code Construct

Description

int

Integer values, such as 123

float Decimal values, such as 1.15

char|[] String values, such as "Arduino"

HIGH Digital pin with current

LOW Digital pin with no current

INPUT Pin can only be read

OUTPUT Pin can only be set

A0 — A7 Constants for analog pins; varies by board
0 - 13 Value for digital pins ; varies by board
analogRead() Returns analog pin value (0 — 1023)

analogWrite (...

Sets analog pin value

digitalRead ()

Returns digital pin value (HIGH or LOW)

Hinh 6:

Cac lénh lap trinh co ban trén Arduino IDE

Serial.begin ()

Initializes serial monitor

Serial.print ()

Logs message on serial monitor

Serial.println()

Logs message on serial monitor with new line

delay (ms) Adds a wait in processing

setup () Standard Arduino function called once

loop () Standard Arduino function called repeatedly

if Checks for a true/false condition

if ... else Checks for a true/false condition; if false goes to else
// Sing le-line comment

/* */ Multiline comment

#define Defines a constant

#include Includes an external library

Hinh 7:

Cdc lénh lap trinh co ban trén Arduino IDE




CHU DE 2: HUONG DAN CAI PAT PROTEUS

Welcome to Proteus 8 Professional Setup Wizard

The Setup Wizard will install Proteus 8 Professional on your computer. Click Next to
continue or close the window to exit the Setup Wizard.

Hinh 8: Giao dién cai dat Proteus



Project Name

MName |Ied01.|:ld5pfj |

Pah‘" Ci\Setup dass C\Projects ) ' Browse ,'

(@ Mew Project () From Development Board Blank Project

Back  Nec 1) cna || Hep

Hinh 9: Tao Project mdéi trén Proteus




.
-3

ematic

‘ (®) Create a schematic from the selected template_._)

Design Templates

| ¢ DEFAULT )

Landscape AD

| Landscape Al
Landscape A2
Landscape A3
Landscape A4
Landscape LS A
Landscape US B |
Landscape U5 C
Partrait AD
Portrait A1
Portrait A2
Portrait A3

| Portrait A4
Portrait US A
Portrait US B
Portrait US C
Sample Design

C:\ProgramData“Labcenter Bectronics®\Proteus & Professional Templates\DEFAULT.DTF

Back Cancel Help

Hinh 10: Tao Schematic mdi trén Proteus
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CHU PE 3: LAP TRINH UNG DUNG ARDUINO

3.1 Mach bao chay
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Hinh 11: So' d6 mach bdo chdy
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3.2 Mach phat hién chuyén dong
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Hinh 12: So @6 mach phat hién chuyén dong
3.3 Mach hién thi LCD
LCD1
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Hinh 13: So d6 hién thi LCD



3.4 Mach thu tga do GPS
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Hinh 14: So d6 mach thu toa dé GPS
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