UY BAN NHAN DAN HUYEN CU CHI
TRUONG TRUNG CAP NGHE CU CHI
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TRINH PQ: TRUNG CAP NGHE

Ban hanh kém theo Quyét dinh s6: 89 /OP-TCN ngay 15 thang 8 nam 2024 ciia
Hiéu truéng truong Trung Cap Nghé Cii Chi

Cu Chi, nam 2024







TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cic ngudn thong tin c6 thé duoc phép dung
nguyén ban hoic trich dung cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1éch lac hoac str dung v&1 muc dich kinh doanh thiéu
lanh manh s€ bi nghiém cAm.




LOI GIOI THIEU

Pé thuc hién bién soan gigo trinh dao tao nghé Pién tir cdng nghiép & trinh @6 TCN,
gido trinh M6 dun Lap trinh vi diéu khién 12 mét trong nhitng gido trinh mé hoc dao tao
duoc bién soan theo ndi dung chuong trinh khung dugc Sé Lao dong - Thuong binh va Xa
hoi TPHCM va Truong trung cap nghé Ca Chi ban hanh danh cho hé Trung Cap Nghé Dién
tir cong nghiép.

Noi dung bién soan ngan gon, dé hiéu, tich hop kién thizc va ky Nang chit ché voi
nhau, logic.

Khi bién soan, nguoi bién soan da cd ging cap nhat nhitng kién thic mai co lién
quan dén ndi dung chuong trinh ddo tao va phil hop véi muc tiéu dao tao, ndi dung ly thuyét
va thyc hanh duoc bién soan gan véi nhu cau thuc té hoc tap dong thoi 6 tinh thyc tién
cao. Noi dung gio trinh duoc bién soan véi dung luong thoi gian dio tao 90 gio gom co:

Bai 1: Cai dat phan mém vi diéu khién

Bai 2: Lap trinh giao tiép led don

Bai 3: Lap trinh giao tiép led 7 doan

Bai 4: Lap trinh str dung timer/counter

Bai 5: Lap trinh n(t nhan

Bai 6: Lap trinh diéu khién dong co

Bai 7: Lap trinh cam bién

Bai 8: Lap trinh diéu khién tir xa

Bai 9: Lap trinh diéu khién khong day

Bai 10: Lap trinh giao tiép LCD

Bai 11: Lap trinh giao tiép ADC

Trong qué trinh sir dung gido trinh, tuy theo yéu ciu ciing nhu khoa hoc va cong
nghé phat trién co thé diéu chinh thoi gian va bo sung nhiing kién thicc méi cho phu hop.
Trong gio trinh, T6i c6 dé ra ndi dung bai tap cua ting bai dé nguoi hoc cung ¢ va &p
dung kién thirc phi hop véi ki nang.

Mic du di ¢6 gang t6 chirc bién soan dé dap ing duoc muc tidu dao tao nhung khong
tranh dugc nhitng khiém khuyét. R4t mong nhan dugc déng gop v kién cua cac thay, cd
gi40, ban doc dé ngudi bién soan s& hiéu chinh hoan thién hon.

Tp. HCM, ngay thang nam 2024
Gidao vién bién sogn
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MO PUN LAP TRINH VI PIEU KHIEN

Tén md dun: LAP TRINH VI BPIEU KHIEN

Ma md dun: MD18

Thoi gian thuc hién mé dun: 90 gio; (Ly thuyét: 20 gio; Thuc hanh, thi nghiém, thao luan,
bai tap: 68 gio; Kiém tra: 2 gio)

I. Vi tri, tinh chit ctia mé dun:
- Vi tri: M6 dun duoc bd tri day cudi chuong trinh sau khi hoc xong cac mén hoc co
ban nhu linh kién dién tir, do ludng dién, k¥ thuat xung sd, dién tir cong suat.
- Tinh chét: La mé dun bét budc.
Il. Muc tiéu mé dun:
- Kién thuc:
Giai thich dugc nguyén ly lam viéc cac hé diéu khién tng dung vi xir 1y.
Phan tich dugc nguyén ly hoat dong cua vi diéu khién
- Ky nang:
Lap trinh duoc vi diéu khién arduino
Cai tién dugc chuc niang cua vi diéu khién theo yéu cau.
Phat trién dugc cac hé diéu khién trén co sé khoi trung tam 12 vi xu 1y,
Stra chita cac hu hong trong lap trinh vi diéu khién
- Niang luc tu cha va trach nhiém:
Rén luyén tinh khéo 1éo, nhanh nhen khi thao tac, tiép xtc véi dién thé.
Hinh thanh tinh ti mi, can than, chinh xéc, khoa hoc va tac phong cong nghiép




BAI 1: CAI PAT PHAN MEM VI PIEU KHIEN

Giai thiéu:

Arduino Uno 1a mét board mach vi diéu khién dugc phat trién bai Arduino.cc, mot
nén tang dién tir ma ngudon maé chu yéu dya trén vi diéu khién AVR Atmega328P. Véi
Arduino ching ta cd thé xay dung céc ung dung dién tir twong tac v6i nhau théng qua phan
mém va phan cang hd tro.

Khi arduino chua ra doi, dé 1am dugc mot dy an dién tir nho lién quan dén 1ap trinh,
bién dich, chling ta can dén su hd tro cua cac thiét bi bién dich khac dé hd tro. Vi du nhu,
dung Vi diéu khién PIC hoic IC vi diéu khién ho 8051..., ching ta phai thiét ké chan nap
onboard, hoic mua cac thiét bi hd tro nap va bién dich nhu mach nap 8051, mach nap PIC...
Muc tiéu cuaa bai:

- Trinh bay duoc ciu triic co ban cua vi diéu khién

- Str dung duoc ngdn ngir C cho vi diéu khién

- Phan tich dugc cac ham co ban cua Arduino

- Cai dat duogc thu vién cho Arduino

- Cai dat va str dung céc phan mém hd tro: Proteus, Arduino IDE

- Ren luyén tinh chinh xac, nghiém tdc trong hoc tap va trong thuc hién cong viéc.
Noi dung chinh:

1. Lap trinh C cho vi diéu khién.
1.1. Gi6i thiéu vi diéu khién.

Arduino 1a mot bo mach vi diéu khién do mot nhém gido su va sinh vién nuéc Y
thiét ké va dua ra dau tién vao nam 2005. Mach Arduino duoc sir dung dé cam nhan va diéu
khién nhiéu dbi trong khac nhau. N6 ¢6 thé thuc hién nhiéu nhiém vu Iy tin hiéu tir cam
bién dén diéu khién dén, dong co, va nhiéu d6i twong khac. Ngoai ra mach con c6 kha ning
lién két voi nhiéu module khac nhau nhu module doc thé tir, ethernet shield, sim900A, ...
dé ting kha ¢ng dung caa mach.

Phan ctirng bao gdm mét board mach ngudn mé duoc thiét ké trén nén tang vi xa ly
AVR Atmel 8bit, hoic ARM, Atmel 32-bit,.... Hién phan cang cua Arduino co tat ca 6
phién ban, Tuy nhién phién ban thudng duoc st dung nhiéu nhat 1a Arduino Uno va
Arduino Mega.




2. IC Atmega 3. Cong ngudn
1. Cap ngoai
USB
4. Cong USB
la. Pau
cam cong 5. Nut reset
USB mach
Arduino '
6. ICSP cua
Atmega 16U2
7. Chan xuat
tin hiéu ra
1b. Pau cim
Cong l’JSB 8. IC Atmega
may tinh 328

9. Chan ICSP cua

11. Chén cép nguén cho cam 10. Chan ldy tin hiéu
bién Analog

Atmega 328

Hinh 1.1.1: CAu tao caa Arduino Uno R3

Thong so co ban cia Arduino Uno R3

Vi diéu khién

Atmega 328 (ho 8 bit)

Pién ap hoat dong

5V — DC (cap qua cong USB)

[T4n sb hoat dong 16 MHz

| Dong tiéu thu 30MA

Pién ap vao khuyén dung 7-12V -DC
1Pién &p vao gioi han 6— 20V - DC

1S4 chan Digital 1/0

14 (6 chan PWM)

S8 chan Analog

6 (d0 phan giai 10 bit)

Dong téi da trén mdi chan 1/0 30 mA
Dong ra tbi da (5V) 500 mA
Dong ra téi da (3.3V) 50 mA

Bo nhé flash

32 KB (Atmega328) véi 0.5KB dung boi

bootloader

SRAM

2KB (Atmega328)

EEPROM

1KB (Atmega328)




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

Not connected

1/0 Reference voltage
Reset

3.3V Output

SV Output

Ground

Ground

Input voltage

Analog pin 0
Analog pin 1
Analog pin 2
Analog pin 3
(12C) SDA
(I12C) sCL

ATmega328
microcontroller IC

ICSP for
ATmega328

Voltage
regulator

16MHz

P
X
Yy

pRIs XY
e XL C

ONINQyvY

e

......

ATmegal6U2
microcontroller IC/USB controller

USB-B port
to computer

Reset button

ICSP for
USB interface

(12C) SCL - Serial clock
(I2C) SDA - Serial data

Pin-13 LED

(SPI) SCK - Serial clock
(SPI) MISO - Master-in, slave-out
(SPI) MOSI - Master-out, slave-in
(SPI) SS - Slave select

Note: Pins denoted with “~"
are PWM supported

Interrupt 1
Interrupt 2
XD
RXD

RESET
SCK
MISO

Hinh 1.1.3: Chirc nang cua cac chan trén Arduino
1.2. Lap trinh C cho vi diéu khién.
Arduino str dung C++ 1am ngdn ngit 1ap trinh chinh. Chuong trinh Arduino c6 thé

duoc chia 1am 3 phan: cu trdc (structure), bién sé (variable) va hang sé (constant), ham

va tha tuc (function).

CAU TRUC GIA TRI HAM VA THU TUC
o setup() Hing s Nhap xuat Digital (Digital 1/0)
e loop()
e HIGH|LOW e pinMode()
Céu tric diéu khién e INPUT|INPUT_PULLUP| « digitalWrite()
| OUTPUT o digitalRead()
o f e LED BUILTIN
o if..else . true | false Nhip xuit Analog (Analog 1/0)
e switch / case « Hing s6 nguyén (integer
o for constants) « analogReference()
e While « Hang s6 thyc (floating « analogRead()
o break point constants) o analogWrite() - PWM - PPM

e continue



http://arduino.vn/reference/setup-va-loop
http://arduino.vn/reference/setup-va-loop
http://arduino.vn/reference/if
http://arduino.vn/reference/if#if-else
http://arduino.vn/reference/switch-case
http://arduino.vn/reference/for
http://arduino.vn/reference/while
http://arduino.vn/reference/break
http://arduino.vn/reference/continue
http://arduino.vn/reference/high
http://arduino.vn/reference/low
http://arduino.vn/reference/thiet-dat-digital-pins-nhu-la-input-inputpullup-va-output
http://arduino.vn/reference/thiet-dat-digital-pins-nhu-la-input-inputpullup-va-output
http://arduino.vn/reference/thiet-dat-digital-pins-nhu-la-input-inputpullup-va-output
http://arduino.vn/reference/ledbuiltin
http://arduino.vn/reference/true
http://arduino.vn/reference/false
http://arduino.vn/reference/hang-so-nguyen
http://arduino.vn/reference/hang-so-nguyen
http://arduino.vn/reference/Fpconstants
http://arduino.vn/reference/Fpconstants
http://arduino.vn/reference/pinmode
http://arduino.vn/reference/digitalwrite
http://arduino.vn/reference/digitalread
http://arduino.vn/reference/analogreference
http://arduino.vn/reference/analogread
http://arduino.vn/reference/analogwrite
http://arduino.vn/reference/xung-pwm
http://arduino.vn/reference/xung-ppm

e return
e goto

Cu phap mé rong
e ; (d4u chim phay)

 {} (d4u ngoic nhon)
e [/ (single line

comment)

e [** (multi-line
comment)

o #define

e #include

Toan tir s0 hoc

= (pheép gan)

+ (phep cong)

- (phép trr)

* (phép nhén)

/ (phép chia)

% (phép chia lay du)

Toan tir so sanh

== (so sanh bang)
I= (khac bang)

> (16n hon)

< (bé hon)

>= (16n hon hoac
bang)

e <=(bé hon hodc
bang)

Toan tir logic

o &&(va)

o || (hodc)

« ! (phi dinh)

e " (loai trtr)
Phép toan hop nhit

e ++ (cOng thém 1 don

Vi)
o --(trirdi 1 don vi)

e +=(phép rut gon cua

phép cong)

Kiéu dir liéu

void

boolean

char

unsigned char
byte

int

unsigned int
word

long

unsigned long
short

float

double

array

string (chudi ki tu biéu dién
bang array)
String (object)

Chuyén doi kiéu dir li¢u

char()
byte()
int()
word()

long()
float()

Pham vi cia bién va phan loai

Pham vi hiéu luc cua bién
static - bién tinh

const - bién hing

volatile

Ham ho tro

sizeof()

Ham thoi gian

millis()

micros()

delay()
delayMicroseconds()

Ham toan hoc

min()
max()
abs()

map()

pow()

sqrt()

sq()

isnan()
constrain()
exp(x)

frexp(x, int *exp)
Idexp(x, int exp)
log(x)

log10(x)
modf(x, *i)
ceil(x)

floor(x)

atoi(a[])

Ham lwgng giac

cos()

sin()

tan()
asin(x)
acos(x)
atan(x)
atan2(x, y)
cosh(x)
sinh(X)
tanh(x)

Sinh s6 ngiu nhién

e randomSeed()
e random()



http://arduino.vn/reference/return
http://arduino.vn/reference/goto
http://arduino.vn/reference/semicolon
http://arduino.vn/reference/braces
http://arduino.vn/reference/comments
http://arduino.vn/reference/comments
http://arduino.vn/reference/define
http://arduino.vn/reference/include
http://arduino.vn/reference/phep-gan
http://arduino.vn/reference/cac-phep-cong-tru-nhan-chia-trong-arduino
http://arduino.vn/reference/cac-phep-cong-tru-nhan-chia-trong-arduino
http://arduino.vn/reference/cac-phep-cong-tru-nhan-chia-trong-arduino
http://arduino.vn/reference/cac-phep-cong-tru-nhan-chia-trong-arduino
http://arduino.vn/reference/modulo
http://arduino.vn/reference/if#ComparisonOperators
http://arduino.vn/reference/if#ComparisonOperators
http://arduino.vn/reference/if#ComparisonOperators
http://arduino.vn/reference/if#ComparisonOperators
http://arduino.vn/reference/if#ComparisonOperators
http://arduino.vn/reference/if#ComparisonOperators
http://arduino.vn/reference/if#BooleanOperators
http://arduino.vn/reference/if#BooleanOperators
http://arduino.vn/reference/if#BooleanOperators
http://arduino.vn/reference/if#BooleanOperators
http://arduino.vn/reference/Increment-Decrement
http://arduino.vn/reference/Increment-Decrement
http://arduino.vn/reference/MathOperationCompound
http://arduino.vn/reference/void
http://arduino.vn/reference/boolean
http://arduino.vn/reference/char
http://arduino.vn/reference/unsigned-char
http://arduino.vn/reference/byte
http://arduino.vn/reference/int
http://arduino.vn/reference/unsigned-int
http://arduino.vn/reference/word
http://arduino.vn/reference/long
http://arduino.vn/reference/unsigned-long
http://arduino.vn/reference/short
http://arduino.vn/reference/float
http://arduino.vn/reference/double
http://arduino.vn/reference/array
http://arduino.vn/reference/string
http://arduino.vn/reference/array
http://arduino.vn/reference/library/string/1/string-object-doi-tuong-chuoi-cuc-manh-tren-arduino
http://arduino.vn/reference/CharCast
http://arduino.vn/reference/ByteCast
http://arduino.vn/reference/IntCast
http://arduino.vn/reference/WordCast
http://arduino.vn/reference/LongCast
http://arduino.vn/reference/FloatCast
http://arduino.vn/reference/pham-vi-bien
http://arduino.vn/reference/static-bien-tinh
http://arduino.vn/reference/const-bien-hang
http://arduino.vn/reference/volatile
http://arduino.vn/reference/sizeof
http://arduino.vn/reference/millis
http://arduino.vn/reference/micros
http://arduino.vn/reference/delay
http://arduino.vn/reference/delaymicroseconds
http://arduino.vn/reference/min
http://arduino.vn/reference/max
http://arduino.vn/reference/abs
http://arduino.vn/reference/map
http://arduino.vn/reference/pow
http://arduino.vn/reference/sqrt
http://arduino.vn/reference/sq
http://arduino.vn/reference/isnan
http://arduino.vn/reference/constrain
http://arduino.vn/tutorial/1465-cac-ham-so-hoc-exp-idexp-modf-ln-log10-ceil-floor-atoichuyen-chu-thanh-so#index2
http://arduino.vn/tutorial/1465-cac-ham-so-hoc-exp-idexp-modf-ln-log10-ceil-floor-atoichuyen-chu-thanh-so#index5
http://arduino.vn/tutorial/1465-cac-ham-so-hoc-exp-idexp-modf-ln-log10-ceil-floor-atoichuyen-chu-thanh-so#index8
http://arduino.vn/tutorial/1465-cac-ham-so-hoc-exp-idexp-modf-ln-log10-ceil-floor-atoichuyen-chu-thanh-so#index11
http://arduino.vn/tutorial/1465-cac-ham-so-hoc-exp-idexp-modf-ln-log10-ceil-floor-atoichuyen-chu-thanh-so#index14
http://arduino.vn/tutorial/1465-cac-ham-so-hoc-exp-idexp-modf-ln-log10-ceil-floor-atoichuyen-chu-thanh-so#index17
http://arduino.vn/tutorial/1465-cac-ham-so-hoc-exp-idexp-modf-ln-log10-ceil-floor-atoichuyen-chu-thanh-so#index20
http://arduino.vn/tutorial/1465-cac-ham-so-hoc-exp-idexp-modf-ln-log10-ceil-floor-atoichuyen-chu-thanh-so#index24
http://arduino.vn/tutorial/1465-cac-ham-so-hoc-exp-idexp-modf-ln-log10-ceil-floor-atoichuyen-chu-thanh-so#index28
http://arduino.vn/reference/cos
http://arduino.vn/reference/sin
http://arduino.vn/reference/tan
http://arduino.vn/tutorial/1464-cac-ham-tinh-luong-giac-trong-arduino-acosarcos-asinarcsin-atanarctan-atan2-cosh-sinh#index6
http://arduino.vn/tutorial/1464-cac-ham-tinh-luong-giac-trong-arduino-acosarcos-asinarcsin-atanarctan-atan2-cosh-sinh#index9
http://arduino.vn/tutorial/1464-cac-ham-tinh-luong-giac-trong-arduino-acosarcos-asinarcsin-atanarctan-atan2-cosh-sinh#index12
http://arduino.vn/tutorial/1464-cac-ham-tinh-luong-giac-trong-arduino-acosarcos-asinarcsin-atanarctan-atan2-cosh-sinh#index15
http://arduino.vn/tutorial/1464-cac-ham-tinh-luong-giac-trong-arduino-acosarcos-asinarcsin-atanarctan-atan2-cosh-sinh#index18
http://arduino.vn/tutorial/1464-cac-ham-tinh-luong-giac-trong-arduino-acosarcos-asinarcsin-atanarctan-atan2-cosh-sinh#index21
http://arduino.vn/tutorial/1464-cac-ham-tinh-luong-giac-trong-arduino-acosarcos-asinarcsin-atanarctan-atan2-cosh-sinh#index24
http://arduino.vn/reference/randomseed
http://arduino.vn/reference/random

-= (phép rut gon cua
phép trur)

*= (phép rut gon cua
phép nhén)

/= (phép rut gon cua
phép chia)

Nhap xuit nang cao (Advanced

1/0)

tone()
noTone()
shiftOut()
shiftin()
pulseln()

Xir 1y chudi

isAscii()
iIsWhitespace()
isAlpha()
isAlphaNumeric()
isControl()
isDigit()
isGraph()
isLowerCase()
isPrintable()
isPunct()
isSpace()
isUpperCase()
isHexadecimalDigit()
tolower()

toupper()

Bits va Bytes

lowByte()
highByte()
bitRead()
bitWrite()
bitSet()
bitClear()
bit()

Ngit (interrupt)

attachinterrupt()
detachinterrupt()
interrupts()
nolnterrupts()

Giao tiép

Serial



http://arduino.vn/reference/MathOperationCompound
http://arduino.vn/reference/MathOperationCompound
http://arduino.vn/reference/MathOperationCompound
http://arduino.vn/reference/tone
http://arduino.vn/reference/notone
http://arduino.vn/reference/shiftout
http://arduino.vn/reference/pulsein
http://arduino.vn/tutorial/1467-cac-ham-kiem-tra-tinh-dung-dan-cua-viec-nhap-xuat-tren-arduino#index2
http://arduino.vn/tutorial/1467-cac-ham-kiem-tra-tinh-dung-dan-cua-viec-nhap-xuat-tren-arduino#index5
http://arduino.vn/tutorial/1467-cac-ham-kiem-tra-tinh-dung-dan-cua-viec-nhap-xuat-tren-arduino#index8
http://arduino.vn/tutorial/1467-cac-ham-kiem-tra-tinh-dung-dan-cua-viec-nhap-xuat-tren-arduino#index10
http://arduino.vn/tutorial/1467-cac-ham-kiem-tra-tinh-dung-dan-cua-viec-nhap-xuat-tren-arduino#index13
http://arduino.vn/tutorial/1467-cac-ham-kiem-tra-tinh-dung-dan-cua-viec-nhap-xuat-tren-arduino#index16
http://arduino.vn/tutorial/1467-cac-ham-kiem-tra-tinh-dung-dan-cua-viec-nhap-xuat-tren-arduino#index19
http://arduino.vn/tutorial/1467-cac-ham-kiem-tra-tinh-dung-dan-cua-viec-nhap-xuat-tren-arduino#index22
http://arduino.vn/tutorial/1467-cac-ham-kiem-tra-tinh-dung-dan-cua-viec-nhap-xuat-tren-arduino#index25
http://arduino.vn/tutorial/1467-cac-ham-kiem-tra-tinh-dung-dan-cua-viec-nhap-xuat-tren-arduino#index28
http://arduino.vn/tutorial/1467-cac-ham-kiem-tra-tinh-dung-dan-cua-viec-nhap-xuat-tren-arduino#index31
http://arduino.vn/tutorial/1467-cac-ham-kiem-tra-tinh-dung-dan-cua-viec-nhap-xuat-tren-arduino#index34
http://arduino.vn/tutorial/1467-cac-ham-kiem-tra-tinh-dung-dan-cua-viec-nhap-xuat-tren-arduino#index37
http://arduino.vn/tutorial/1467-cac-ham-kiem-tra-tinh-dung-dan-cua-viec-nhap-xuat-tren-arduino#index40
http://arduino.vn/tutorial/1467-cac-ham-kiem-tra-tinh-dung-dan-cua-viec-nhap-xuat-tren-arduino#index43
http://arduino.vn/reference/lowbyte
http://arduino.vn/reference/highbyte
http://arduino.vn/reference/bitread
http://arduino.vn/reference/bitwrite
http://arduino.vn/reference/bitset
http://arduino.vn/reference/bitclear
http://arduino.vn/reference/bit
http://arduino.vn/reference/attachinterrupt
http://arduino.vn/reference/detachinterrupt
http://arduino.vn/reference/interrupts
http://arduino.vn/reference/nointerrupts
http://arduino.vn/reference/library/serial/1/gioi-thieu/serial-thu-vien-giao-tiep-giua-cac-mach-arduino-de-hoc-nhat

Vi du: Lap trinh led chép tat

/*
Blink - Nhap nhay

*/

int led = 13;

©CoNoRA~LNE

Doan code 1am nhip nhay mot dén LED cho trudce

// chan digital 13 can dugc két ndi véi dén LED “
// va chan digital 13 nay s& dugc dat tén 1a 'led'. Bién 'led' ndy c6 kicu dir li€u 1a int va co gia tri 1a 13

10. // Ham setup chay mot 1an duy nhét khi khoi dong chuwong trinh

11. void setup() {

12. //dat'led'1a OUTPUT
13. pinMode(led, OUTPUT);
14. }

16. // Ham loop chay mai mii sau khi két thuc ham setup()

17. void loop() {

18. digitalWrite(led, HIGH); // bat dén led sang

19. delay(1000);
20. digitalWrite(led, LOW);
21. delay(1000);
22. }

// dimg chuong trinh trong 1 gidy => thay dén sang duoc 1 gidy
// tat dén led ) )
// dirng chuong trinh trong 1 gidy => thay dén toi dugc 1 gidy

1.3. Hur héng thuang gip, nguyén nhan va cach khic phuc.

STT  Huw héng thwong gap Nguyén nhan Cach khic phuc
1 Khong upload duoc |- Chuong trinh Arduino | - Chon ding mach can lap trinh
chuong trinh lén mach | IDE. trong muc Tools > Board,
Arduino - Driver cho mach Arduino. | Chon Arduino Uno R3
- Cac két ndi vat ly toi
mach Arduino : |
- Sau d6 kiém tra phan tir duoc
chon trong thé Tools > Serial
Port c6 phai la cong Serial
duoc két ndi véi Arduino hay
khong (néu chua thiy hay g&
két n6i USB tir may tinh va tat
Arduino IDE, sau d6 gin USB
lai va bat Arduino).
2 Théng bao - Arduino IDE sir dung mét | Kiém tra mot cach can than

java.lang.StackOverflowE
rror khi dang trong qua
trinh upload chuong trinh.

s6 biéu thue thuong ding
dé minh hoa trong chuong
trinh (Vi du nhu dé thé mot
Ky tu thi ta dat ky tu do gitra

nhitng diu nhay don, nhay kép,
dau gach chéo ngugc \,
comments,... Vi du: Néu viét
nhu thé nay: \" thi s& I3 (hdy




hai dau nhay hon, nhung dé | thay cip ddu nhay don bén
thé hién mot chudi thi ta lai | ngoai thanh cip diu nhay kép
dat chudi d6 gitra mot dau | nhu thé nay "\"")

nhay kép,...). Vi c6 mét sb
nham I1an vé van dé st dung
nhitng biéu thirc nay nén da
gap 16i trén. Mot doan
théng béo 15i c6 thé nhu
sau:
java.lang.StackOverflowEr
ror

2. Cai dat phan mém Arduino
2.1. Céu tric chwong trinh Arduino.
Phan 1: Khai bao bién
Day 1a phan khai bao kiéu bién, tén cé4c bién, dinh nghia cic chan trén board mot s6
kiéu khai bao bién théng dung: #define
Nghia cua tir “define” 1a dinh nghia, ham #define c6 tac dung dinh nghia, hay con
goi la gan, tirc 1a gdn mét chan, mot ngd ra nao do6 vai 1 cai tén.
Vi du: #define led 13
Cha y: sau #define thi khéng c6 ddu ,” (day phay)
Khai bao céc kiéu bién khac nhu: int (kiéu s6 nguyén), float,. ..
Phan 2: Thiét lap (void setup())
Phan nay dung dé thiét lap cho chuong trinh, can nhé rd cau tric cia no

void setup()

{

Cau trlic cua n6 ¢ dau ngoic nhon & dau va & cudi, néu thiéu phan nay khi kiém tra
chuong trinh thi chuong trinh s& béo 19i.

Phan nay dung dé thiét lap céc toc do truyen dix lidu, kiéu chan Ia chan ra hay chan
vao. Trong do:

Dung dé truyén dit liéu tir board Arduino 1én may

Serial.begin(9600); nh

pinMode(bién, kiéu va hoic ra) 7 B ‘ ‘
Dung dé xac dinh ki¢u chan la dau vao hay dau ra

Vi du: pinMode (ChanDO, INPUT);

Phan 3: Vong lap




Dung dé viét cac 1énh trong chuong trinh dé mach Arduino thyc hién cac nhiém vu
ma chlng ta mong mudn, thudng bat dau bang:

void loop()

{
}
€ sketch_feb22a | Arduino 1.8.9 - o X
File Edit Sketch Jools Help
sketch_feb22a
)
o) |
ut your main code here, run repeatedly:
)
Hinh 1.2.1: Cau trac chuong trinh Arduino
Arduino sélt?nxilo { . 19%})1 { "
» dwoc cap nguon . } e » } PRLEDR TR

Béim nit Reset

‘ N

Hinh 1.2.2: Tong quan qua trinh xt Iy chuong trinh Arduino.
M@t s6 ky hiéu va cau Iénh thwong gip

A

Ky hiéu, cau Iénh Y nghia
Dau // dung dé giai thich, khi noi dung giai thich
I nam trén 1 dong, khi kiém tra chuong trinh thi phan
kiém tra s& bo qua phan nay, khdng kiém tra




/*

*/

Ky hiéu nay ciing dung dé giai thich, nhung giai
thich danh cho 1 doan, tc cd thé xuéng dong dugc

#define bién chan

Define nghia la dinh nghia, xac dinh. Cau I¢nh nay
nham géan tén 1 bién vao 1 chan nao dé. Vi du
#define led 13

digitalWrite(chan, trang thai);

Dung dé tat, ma 1 chan ra. Cl phap caa no la
digital Write(chan,trang thai chan);. O déy trang théi
chan c6 thé 1a HIGH hoac LOW. Vi du:
digital(led,HIGH); , hoac digital(led,LOW); . Chay
dau chdm phay dang sau cau Iénh.

analogWrite(chén, gia tri);

C6 y nghia dung dé bam xung (PWM), thuong duing
dé diéu khién téc o dong co, do sang led,..

digitalRead(chan);

Read nghia 1 doc, lénh nay dung dé doc gia tri
digital tai chan mudn doc

analogRead(chan);

Read nghia 1a doc, [énh nay dung dé doc gia tri
analog tai chan mudn doc

delay(thoi gian);

Delay nghia la cho, tri hodn, duy tri. Lénh nay dung
dé duy tri trang thai dang thuc hién cho mét thoi
gian. Thoi gian o day duoc tinh bang mili giay, 1
giay bang 1 ngan mili giay.

if()
{
Cac cau lénh}

else O){

Cac cau lénh}

if nghia 1a néu, sau if 1 dau (), bén trong dau ngoic
la mot biéu thir so sanh. Vi du trong bai vé cam bién
d6 am dat (phan 5) thi: if (giatriAnalog>500) //néu
gia tri doc duoc caa bién giatriAnalog Ién hon 500
{
digitalWrite(Led,HIGH); //Ra 1énh cho led sang
delay(1000);//cho 1s}

clse nghia la nguoc lai

Serial.print()

In ra man hinh may tinh, 1énh nay in khdng xuéng
dong

Serial.printin()

In ra man hinh may tinh, in xong xubng dong, gia tri
tiép theo s& duogc in & dong ké tiép

2.2. Cai dit phan mém Arduino.




Phiéu hwéng din thuc hanh cai dit phan mén Arduino

TT

Noi dung

MO0 ta

Hinh anh minh hoa

Bwoc 1

Cai dat Java
Runtime
Environment (JRE)

Arduino IDE dugc viét trén
Java nén can phai cai dat JRE
trudc Arduino IDE.

Link tai:
http://www.oracle.com/technetwork/ja...
2 ban JRE phé bién nhit 1a
ban danh cho Windows 32bit
(x86) va Windows 64bit (x64).
Chon "Accept License
Agreement”.

Java SE Runtime Environment 7u80

You must accept the Oracle Binary Code License Agreement for Java SE to download this
oftware.

Accept License Agreement | © Decline License Agreement

Product/ File Description File Size Download
Linux x86 3163MB 5.

Linux x86 4631 M8
Linux x64 214MB
Linux x84 4.93M8
Mac OS X x64 4866 MB

Mac OS X x64 4461 M8
Solaris x86 §233MB
Solaris x84 16.16 MB
Solaris SPARC 55,05 M8
Solaris SPARC 64-bit 18.16MB
Windows x86 Online 089MB
[IWindows x86 Offine 2814M8
Windows x86 4006 M8
|Windows x64 2079M8
Windows x64 4177TMB e

Buwdéc 2

Down phian mén
Arduino IDE

- Truy cap dia chi
http://arduino.cc/en/Main/Soft

ware/

Day la noi luu trit cling nhu cap
nhat cac ban IDE cua Arduino.
- Bdm vao muc Windows
ZIPfile for non admin install

- Bi4m chon JUST DOWNLOAD

- Bam chudt phai vao file vira
download arduino-1.6.4-
windows.zip va chon “Extract
here” dé giai nén

(] Name

[v] W arduino-1.64-windowszip
Open
@ Run Sandboxed
@  Extract files...
@ Extract Here

@ Extractto ardumo-l.6A-wibows\

[&f Edit with Notepad++
M Scan with AVG
% Permanently shred with AVG
Open with
© MagiclSO
Send to
Cut
Copy
Create shortcut
Delete
Rename

Properties

Buwéc 3

Cai dit phan mén
arduino

- Bam vao file tai vé dé tién
hanh cai dit, chon “I Agree” dé
tiép tuc cai dit chuong trinh.

o)

<

Please review the license agreement before instaling Arduino. If you

0 accept all terms of the agreement, dick I Agree.

IGNU LESSER GENERAL PUBLIC LICENSE

[Version 3, 29 June 2007

document, but changing it is not allowed.
This version of the GNU Lesser General Public License incorporates

by the additional permissions listed below.

Cancel

[Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf.org/>
[Everyone is permitted to copy and distribute verbatim copies of this license

land conditions of version 3 of the GNU General Public License, supplemented

the terms

v

1 Agree



http://arduino.cc/en/Main/Software/
http://arduino.cc/en/Main/Software/

- Lva chon viéc cai dat cac
phan lién quan dwogc hién ra va
chon “Next” dé tiép tuc qua
trinh cai dat.

- Trong qué trinh cai dat 1 sb
phién ban sé hoi cd cai driver
USB cho phan mém IDE
khong? Tich chon vao 6 vudng
“Always trust software from
“Arduino LLC””, sau d6 bAm
“Install” dé cai dt driver USB.
Can phai cai driver nay thi
chuong trinh méi nhan cong
USB cua mach Arduino

[oo)
>

Check the components you want to install and uncheck the components
() you doni't want to nstall. Cick Next to continue.

Select components to install: Install Arduino software
[ Install USB driver

Create Start Menu shortcut
Create Desktop shortcut

[ Associate .ino fies

Space required: 535.4V8

Cancel

<Back Next >

Would you like to install this device software?

Name: Adafruit Industries LLC Ports (COM & LPT..
Y Publisher: Adafruit Industries

@ You should only install driver software from publishers you trust. How can | decide

Always trust software from "Adafruit Industries”. Install

Bwoc 4

Khéi dong chwong
trinh

Bam chay icon Arduino vira cai
dit dé khoi dong chuong trinh

00

Q0 BaRA

)nD

Bwoc 5

Cai dat Driver

Dé may tinh va board Arduino
giao tiép dwoc véi nhau, can
phai cai dat driver trudc tién.
Néu dung Windows 8, trong
moét s6 truong hop Windows
khdng cho phép cai Arduino
driver (do driver khong duogc ki
bang chix ki s6 hop 18). Do vay
can vao Windows & ché do
Disable  driver  signature
enforcement thi méi cai duoc
driver

DPau tién, chay file arduino-
1.6.4\drivers\dpinst-x86.exe

Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software diivers that some
computers devices need in order to work.

To continue, click Next.




(Windows x86) hoic arduino- —

1.6.A\drivers\dpinst- I =

amd64.exe (Windows x64). e

Cira s6 “Device Driver o e

Installation Wizard” hién ra, ® as stwosomwawouc, _iwst | [ oevioas |

chon Next dé tiép tuc. ¢ R T
coen |

* Giao dién
o]

Vung
I1&nh

Ving
viét
chwong
trinh

Viung
théng
bédo

}

digi

}

K|

File Edit Sketch Tools Help

Blink§
int led = 13;

void setup() {
pinli

void loop() E]
digita

ode (led, OUTPUT):

1Write{led, HIGH):
1000) ;
talWrite(led, LOW);
v (1000} ;

Arduino Uno w/ ATmegaSA on COM3

* \/ng lénh: Bao gom cac nat 1énh menu (File, Edit, Sketch, Tools, Help). Phia dudi la
cac icon cho phép st dung nhanh cac chirc nang thuong dung cta IDE dugc miéu ta nhu

sau:

Chure nang

Bién dich chuong trinh dang soan
thao d¢ kiém tra cac 16i lap trinh.

Bién dich va upload chuong trinh
dang soan thao.

Mo mét trang soan thao mai.

M¢ cac chuong trinh da luu.

Lwu chuong trinh dang soan.

Mo ctra s6 Serial Monitor dé guri va
nhan dir liéu gitra may tinh va board
Arduino.




*\/Uing viét chwong trinh.

Viét cac doan ma cua minh tai day. Tén chuong trinh dugc hién thi ngay duéi day
cac lcon, & day no tén 1a “Blink”. Dé y rang phia sau tén chwong trinh c6 mét dau “§”. Piéu
d6 c6 nghia la doan chuong trinh chua dugc luu lai.

*\ung théng bao (debug)

Error compiling.

Arduino Uno w ATmega8A on COM3

Nhitng thong béo tir IDE s& dugc hién thi tai day. Dé ¥ rang goc dudi cling bén phai
hién thi loai board Arduino va cong COM dugc sir dung. Lubn chl y téi muc nay boi néu
chon sai loai board hoic cong COM, s& khong thé upload dugc code cia minh.

* Luu y

Khi Iap trinh, can chon port (cong két ndi khi gin board vao) va board (tén board ma
st dung). Gia str, dang dung mach Arduino Uno, va khi gan board nay vao may tinh bang
cap USB né duoc nhan 1a COM4 thi chinh nhu thé nay 1a c6 thé lap trinh duoc.

sketch_oct08a | Arduino 1...  — O X

“-%-~—-hia sau tén chwon
Auto Format Ctrl+T

sketch_oct08a § Archive Sketch
ovoid setur Fix Encoding & Reload
// put yd Serial Monitor Ctrl+Shift+M

Ctrl+Shift+L

Serial Plotter

Programmer: "AVRISP mkll"

Burn Bootloader

dung. Luén cha y téi muc n

l6i thueong gap khi lap tr

Update available for some of your boards and

libraries b/Genuino Uno on COM4




2.3. Hu héng thwong gip, nguyén nhan va cach khic phuc

STT  Huw héng thwong gip Nguyén nhan Céch khic phuc
1 Xuat hién 156i: "Build | Khong upload  duoc | Copy file Arduino.app ra khoi
folder disappeared or | chuong trinh file image (va dan vao thu muc

could not be written"

Applications). Néu khéng, s&
khong thé upload duoc chuong
trinh

Chuong trinh Arduino
IDE bi treo khi dang
upload chuong trinh

Do sy sung dot cuia chuong
trinh Arduino IDE véi mét
tién trinh cua chwong trinh
Logitech ('LVPrcSrv.exe').

Hay bat Task Manager va End
process no.

Chuong trinh da upload
lén mach roi ma khong
hoat dong.

Van dé nay s& xay ra khi
dang gtri dit liéu qua cong
Serial cua Arduino (luc ma
nod chua khoi dong). Boi vi
truoc khi khéi dong mot
chuong trinh Arduino, thi
bootloader sé¢ duoc khoi
dong trudc va nd doc tin
hiéu tir céng Serial (cho
dén khi hét thi thoi). Va néu
c xuat hién tin hiéu tir
cong Serial thi chuong
trinh sé khéng bao gio hoat
dong duoc.

Ngit két néi cong TX va RX
hoic ndi TX va RX vai nhau

4

Arduino IDE da bao la
upload thanh c6ng nhung
mach khdng hoat dong

Chon chip sai trong Tools >
Microcontroller.

Kiém tra chip la gi (Dong chix
I6n nhat dugc ghi trén con
chip, chang han nhu Ia
ATmega328, ATmega8,...) va
chon.

Kiém tra thir ngudn dién cua co
bi nhiéu hay khong, thi thoang
thi cling vi Iy do nay ma
chuong trinh bi mat.

Chuong trinh qua 16n (sau khi
bién dich va qua sac chtra bo
nho flash cua chip), vi vay doi
khi trong cac phién ban cii cua
Arduino IDE, chuong trinh




duoc bién dich mot phan (T
dau dén lac dat dung luong toi
da). Vi vay, khi mach Arduino
nhan duwoc Mot chuwong trinh
151 nhu thé, n6 s& cu lap di 1ap
lai 1énh reset, roi lai dung roi
lai reset,..

CAU HOI ON TAP

1. Cau tric cua chuong trinh Arduino bao gdm may phan? Hay giai thich chirc nang cua

tirng phan?

2. bién vao cac phan con thiéu trong bang hudng dan thuc hién cai dat phan mén Arduino?

TT Noi dung M6 ta Hinh anh minh hoa
Buécl |Cai  dat  Java o,
Runtime : M il
Environment (JRE) e i

Linux x64 4.93MB
Mac OS X x64 4866 MB
4461M8
§2.33MB
16.18 MB
55.05MB
18.16 M8

0.89 MB
2814MB
40.06 MB
2079M8
477TMB

X
A

Bwéc?2 |Down phan mén
Arduino IDE

Buwéc 3 | Cai @it phan meén
arduino

Buwéc 4 | Khéi dong chwong
trinh

Bwéc 5 | Cai dat Driver

Device Driver Installation Wizard

Welcome to the Device Driver
Installation Wizard!

This wizard helps you install the software diivers that some
computers devices need in order to work

To continue, click Next.




BAI 2: LAP TRINH GIAO TIEP LED PON

Giai thiéu:

Arduino Uno 1a mét bang mach vi diéu khién nguon mé dua trén vi diéu khién
Microchip ATmega328 duoc phét trién boi Arduino.cc. Bang mach duoc trang bi céc bo
chan dau vao/ dau ra Digital va Analog c6 thé giao tiép véi cac bang mach mé rong khac
nhau. Mach Arduino Uno thich hop cho nhitng ban méi tiép can va dam mé vé dién tu, 1ap
trinh...Dya trén nén tang mé do Arduino.cc cung cap cac ban dé dang xay dung cho minh
mét dur &n nhanh nhét (1ap trinh Robot, xe ty hanh, diéu khién bat tit led...).

Muc tiéu ciaa bai:

- Hién thi dugc thong tin I&n cac thiét bi ngoai vi

- Phan tich cac chuong trinh c6 san.

- Lap trinh dugc véi led don

- Thuc hién céc ang dung thuc té thong qua cac mé hinh.

- Ren luyén tinh chinh xac, nghiém tdc trong hoc tap va trong thuc hién cong viéc.
Noi dung chinh:

1. Led don.
1.1. Led don tich cwc mikc thap.

Khi néi dén LED vao mach, phai ndi chinh xac cac cuc tuong Gng.

Khéng nhu dién tré, dén LED la moét linh kién dién tir ¢6 phan cuc - trong d6 anode
la cuc duong + va cathode - la cuc am. Chan dai hon cua den LED la cuc duong + va chan
ngan hon 1a cuc am -.

Trong trudong hop 2 chan bang nhau, c6 thé quan sat bén trong dén, dau nho (bén trai
cua hinh trén) 1 cuc duong + va dau 16n hon 13 cuc am -.

1.2. Led don tich cuc murc cao.

MJi loai dén LED hoat dong & mét hiéu dién thé khac nhau. Thong thudng, vai loai
dén LED siéu sang thi hiéu dién thé hoat dong phé bién trong khoang tir 1.7V dén 3.3V.
Theo ly thuyét, mach Arduino cap nguon ra & muc hiéu dién thé 1a 5V. Do d6, phai mac
thém maot dién tro dé giam hiéu dién thé, tranh gay hu hong linh kién.

Gia dinh dén LED chiu duoc hiéu dién thé téi da 1a 1.7V, trd khang cua dién tré mac
vao duogc tinh theo céng thuc sau:

R=(Vs—Vf)+I
Trong do:

R: tro khang cua dién tré méic vao.

Vs (supply voltage): hiéu dién thé ngudn cap cho dén LED, ciing chinh 12 ngudn cap
tur Arduino - 5V.

VT (forward voltage): hiéu dién thé ma dén LED can st dung.

I: cuong do dong dién qua dén LED - véi Arduino s€ la 10mA.




Dua theo cong thuec trén, tré khang caa dién tré trong treong hop nay la 330Q. Tuy
nhién, ddy 1a ngudng ma dén LED cua c6 thé chiu dugc. Dé an toan cho mach, nén sir dung
mot dién tro 16n hon, trong truong hop nay ¢ muc 560 Q 1a hop ly.

Trong luoc db thiét ké mach, dén LED duoc biéu dién bang ky hiéu:

i
anode ” " cathode

Color Voltage Drop TRE

of LED (Volt)
B R 163 ~ 2.3
E Yellow 2.10 ~ 2.18
E Orange 2.03 ~ 2.10
E Blue 248 ~ 3.7
Green 1.9 ~ 4.0
E) viokt 276 ~ 4.0
ﬁ Uy 3.1~ 44
ﬁ White 3.2to0 3.6

2. Lap trinh giao tiép led don
2.1. Chuin bi dung cu, thiét bi vat liéu.
Dinh luat Ohm xé4c dinh méi quan hé gitra dién ap, dién tré va cudong do dong dién
véi cong thuc la:
= —
R
Tir ¢6ng thic trén ching ta c6 thé tinh dugc dién tré twong wng cho LED, véi LED
5MM dong dién tiéu thu 1a 20mA, dién ap tiéu thu caa LED d¢ la 2V.

Thiét bi, linh kién S8 lugng
Board Arduino 01
Testboard 01
DAy cam board 02
Led 5mm 01
Pién tré 220 Ohm 01




2.2. Lap trinh giao tiép led don

Trudc tién, ¢ mdi khi diing mot con LED, ching ta phai pinMode OUTPUT chén
Digital ma ta s dung cho con dén LED. Trong vi du nay su dung chan LED la chén digital
13. Nén doan code sau can nam trong void setup()

pinMode(13, OUTPUT);

Dé bat mot con dén LED, digitalWrite HIGH cho chan sé 13 (chan Digtal duoc két
ndi véi con LED). Poan code ndy nam trong void loop()

digitalWrite(13,HIGH);

Dong Iénh trén s& cap mot dién thé 1a 5V vao chan sé Digital 13. Dién thé s& di qua
dién tré 2200hm rdi dén dén LED (s& lam n6 sdng ma khong bi chay, ngoai ra cd thé cac
loai dién tré khac <= 10kOhm). Dé tit mot dén LED, ban sir dung ham: (xem thém
vé LOW)

digitalWrite(13,LOW);

Luc nay dién thé tai chan 13 s& 14 0 V => dén LED tit. Va dé thay duoc trang thai
bat va tat ciia dén LED ban phai ding chuong trinh trong mot khoang thoi gian du 1au dé
mét cam nhan duoc. Vi vay, ham delay duoc tao ra dé 1am viéc ndy (Dung han chuong
trinh bao nhiéu mili giay)!

Poan code lap trinh.

/*
Blink - Nh3p nhdy
Doan code lam nh3p nhay mdt dén LED cho trudc

*/

// chan digital 13 can duwoc k&t ndi vdi dén LED
// va chan digital 13 nay s& dugc dat tén 13 'led’. Bién 'led’ nay c6 kiéu dir 1idu 12 int va cé gid tri 13 13

int led = 13;

// Ham setup chay mdt 13an duy nhdt khi khéi ddng chuong trinh
void setup() {
// dat 'led' 1a OUTPUT

pinMode(led, OUTPUT);

// Ham loop chay mai m3i sau khi k&t thic ham setup()

void loop() {
digitalWrite(led, HIGH); // bat dén led sang
delay(1000); // diung chuong trinh trong 1 gidy => thay dén sang dugc 1 giay
digitalWrite(led, LOW); // tat den led

delay(1000); // ding chuwong trinh trong 1 gidy => thay dén t6i dugc 1 giay



http://arduino.vn/bai-viet/77-bai-2-cach-lam-den-led-nhap-nhay-theo-yeu-cau
http://arduino.vn/reference/pinmode
http://arduino.vn/reference/thiet-dat-digital-pins-nhu-la-input-inputpullup-va-output
http://arduino.vn/reference/setup-va-loop
http://arduino.vn/reference/digitalwrite
http://arduino.vn/reference/high
http://arduino.vn/reference/setup-va-loop
http://arduino.vn/reference/low
http://arduino.vn/reference/delay

2.3.

Két ndi day dan va van hanh mach

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

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

fritzing

2.4. Hu héng thwong gip, nguyén nhan va cach khic phuc.

Hu héng thwong gap

Nguyén nhan

Céch khic phuc

=A . - X -
Bién dich gap loi
2@ sketch_jun24b | Arduino 1.0.5
Fle Edit Sketch Tool Help

sketch_jun2ab §
void setup il {
char str[9] = "123456789";
starti) ;
a=5;

}

void loop() {

sketch_jun24b:2: error: initializer-string for array of chars is too long
sketch_jun23a:3: error: 'start’ was not declared in this scope

sketch_jun23a:4: error: 'a' was not declared in this scope

Cra sO soan thao
sketch_jun23a, dong 2, do
dai cua chudi vuot qua do
dai khai bao

Cira s6 soan thao
sketch_jun23a, dong 3,
khong tim thiy d6i tuong
"start"

Cra sO soan thao
sketch_jun23a, dong 4,
khong tim thay d6i tuong
ng

Khai bao kiéu dit liéu cho
bién"a" va  dinh

ham start(), chinh  lai
thuéc chudi str cho dung.

int a;

char str[18] = "123456789"; //xem phan “"Cha y" cia

nghia
kich

void setup() {
start();
a=6;

}

void loop() {
¥

void start() {
Serial.begin(9668);
Serial.println("Hello Arduino");
1

L&i Serial port "COMZ11" not
found

ot COMI 1" hot faund. Did

Khéng tim thiay mach
Arduino nao ¢ cong Serial
COM11.

Vao menu Tool -> Serial Port
dé chon dung cong Serial.
Cong Serial dang dung ludn
duoc hién thi & goc dudi cing
bén phai
(COM11).

nhu trén hinh




Néu di vao menu Tool ->
Serial Port rdi nhung lai gap 16i
nay

oo skctch yunzas | rduno 10—

File Edit Sketch | Tools Help

00 BE

sketeh_jun23a

=10l x|

Auko Format Chrl+T
Archive Sketch
Fix Encoding & Reload

Setial Monitor

Ctrl+Shift+M =

wvoid setup()
1 Board 3

woid Loopi) [ Programmer »
! Burn Bootloader

|

11" not found. Di lect the right one from the Too

c6 thé da quén két ndi Arduino
véi may tinh hodc day cép két
ndi bi long.

Ldi avrdude:
stk500 _getsync(): not in sync:

resp=0x00

File Edit Sketch Tools Help

00 BEA

Blink§
int led = 13; =

=1

void setup () {
pindodeled, OUTEUT);
'

void loop(d {
digitalbzite (led, HIGH);
delay|1000j;
digitaluirite {led, LOW);
delay (1000 ;

tes (of a 1,024 byte

Chon sai board Arduino
khi upload chuong trinh.
Chan RESET trén board
Arduino bi nbi xuéng GND
hay dang & miac LOW.

Vao menu Tools -> Board dé
chon lai dung mach Arduino
dang sur dung.

Arduino 1.0.5 [ =[5}
Sketch | Tocls Help

Bli eoroma T

. = Archive Sketch E

Fix Encoding & Reload [~}
|z g3, cetelontor Crl+shift+h o ]

Board [} attiny13 @ 128 KHe (nkermal wakchdog asciletor)
stupl()  SeialPort b ATHY13@ 4.6z (ntemal 4.8 Mz dock)
e (led ATy 13 @ 9,60z (nternal 9.6 MHz cock)

Programmer »

Burn Bootioader

wopl) {
allirite(led, HIGH);
(1000} ;
aliirite (led, TOW);

bat lai chan RESET & muc
HIGH hodc don gian la thao
cac diy dang ndi véi chan nay
ra. Theo thiét ké mach mic
dinh cua Arduino thi chéan
RESET luén duoc néi voi Vee
(dat & mac HIGH).

L6i avrdude:
stk500_getsync(): not in sync:
resp=0x30

cong Serial trén Arduino
dang duogc st dung, khong
thé upload chuong trinh.
Chua cai dat bootloader.
Chua cai dat driver cho
Arduino.

Thao bat ctr diy nao dang cam
vao chan Digital 0 (chan RX)
trén mach Arduino cua ban.
Cai dat bootloader cho
Arduino.

Cai dat driver cho Arduino.




@ Blink | Arduino 1.0.5 -0 x|

File Edit Sketch Tooks Help

Blink§
int led = 13; =

woid setup() {
pinvode (led, OUTPUT) ;
i

woid leop il |
digitalWrite (led, HIGH);
delay (10000 ;
digitalirite (led, ToW) ;
delay (1000) ;

ketch size: 1,084 byktes (of a 30,720 byte

3. Bai tap mé rong.

3.1. Thay déi d% sang cia dén.

Phan ciing
Arduino Uno
Breadboard
Day cim breadboard

1 dién tr6 560 Ohm (hoac 220 Ohm hoac 1kOhm)

1 den LED siéu sang
Lip mach

Lap trinh Arduino.

Luu ¥ nhitng chan digital c6 dau ~ phia trudc va nhitng chan analog méi hd trg analogWrite

o -
> x r
TH e v e 00w
e e s e e
B DR
>
5 - R
g- -10 e e v e 00 e
e =
3
o,
2 L
e e e v e e
{a s e e e v e e e
i i D R
e e e s 000 e

. NO
©ON

1. int led = 6; // cbng digital ma LED duogc ndi vao

2. int brightness = 0;

// mdc dinh dé sé&ng cua den la

fritzing




19.
20.
21.
22.
23.
24.

int fadeAmount = 5; // mdéi 1lan thay ddi d6 sang thi thay déi véi gia

tri la bao nhiéu

. void setup () {

// pinMode dén led la OUTPUT

. pinMode (led, OUTPUT) ;

}

void loop () {
//xudt giad tri d6 sang dén LED
analogWrite (led, brightness);

// thay déi gia tri 1a dén LED
brightness = brightness + fadeAmount;

// Poan code nay cé nghia néu dé sang ==
s& dbi chiéu cua bién thay ddi d6 sang. Vi du,
-> s&ng manh thi fadeAmount duong. Con néu dén
véu thi fadeAmmount luc ndy sé& cé gid tri am

if (brightness == 0 || brightness == 255)

fadeAmount = -fadeAmount ;

}

0 hodc bing == 255 thi
néu dén tu sang yéu -
sdng manh --> sang

{

//doi 30 mili giay dé& thdy su thay dbi cua dén

delay (30);
}

3.2. Piéu khién 8 dén LED sang.
Phan ciing

Arduino Uno

8 dién tro 560 Ohm (hoac 220 Ohm hoac 1kOhm)
Breadboard

Day cim breadboard

8 den LED siéu sang

Lip mach

fritzii




SIM1
R4 R5 RE
A 220 20
5 D3 D4 D5 D8
8 n . LED-RED « LEDRED y LEDRED y y LEO-RED
| 1
Eh L
Sk :
(o] ‘
1.
2.
3.
4.
5.
6.
7.
8.
byte ledPin[] = {2,3,4,5,6,7,8,9}; // Mang luu vi tri cac chén Digital

ma cic dén LED st dung theo tht tu ti 1->8. Ban cé thé thém cidc LED bang
cdch thém céac chén digital vao mang nay
byte pinCount; // Khai bdo bién pinCount dung cho viéc luu tdéng sb chan
LED
void setup () {
pinCount = sizeof (ledPin); //Xem thém théng tin vé& ham sizeof tai
http://arduino.vn/reference/sizeof
for (int i=0;i<pinCount;i++) {
pinMode (ledPin[i], OUTPUT) ; //C&c chadn LED la OUTPUT
digitalWrite (ledPin[i],LOW); //Mdc dinh céac dén LED sé& tat
}
}
void loop () {
/*
Bat tudn tu cac dén LED
*/
for (int i=0; i < pinCount; i++) {
digitalWrite (ledPin[i],HIGH); //Bat dén
delay (500); // Dung d&é& cac dén LED sang dan
}

/*
T4t tudn tu cac dén LED
*/
for (int 1 = 0;1 < pinCount; i += 1) {



http://arduino.vn/reference/pinmode
http://arduino.vn/reference/digitalwrite
http://arduino.vn/reference/array
http://arduino.vn/reference/for
http://arduino.vn/reference/delay
http://arduino.vn/reference/int
http://arduino.vn/reference/byte
http://arduino.vn/reference/sizeof

digitalWrite (ledPin[i],LOW); // T&t dén
delay (500); // Dung d&é& cac dén LED tdt dan
}
}

3.3. Piéu khién nhiéu dén LED sang ding IC 595.

Dé tao mach LED 8 dén thi can 20 pht.

IC 74HC595 (trén thi truong nhat nhiéu loai, chi can tim IC nao ¢é chir nay 1a duoc).
Néu muén diéu khién nhiéu LED hon thi hiy mua nhiéu hon 1 IC (ctt 1 IC diéu khién duoc
8 LED).

fritzing
SIM1
U1
8 bsH_cP [y
Ds o
; pST_CP g
% . o
(=3 o
% F MR ar
5h cE or =
L T4HCH
SMULNO UNC R1 R2 R3 R4 R5 R6 R7 R8
533 b55) b55) >3 =0 = b5 b5
D1 D2 D3 Da D5 D& D7 D8
LED-RED LED-RED LED-RED LED-RED LED-RED LED-RED LED-RED LED-RED
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/*

shiftOut véi 8 LED bang 1 IC HC595
*/

//chédn ST CP cua 74HC595

int latchPin = 8;

//chan SH _CP cua 74HC595

int clockPin = 12;

//Cha&n DS cua 74HC595

int dataPin = 11;

//Trang th&i cua LED, hay chinh 1la byte ma ta s& gui qua shiftOut
byte ledStatus;
void setup () {
//Ban BUQC PHAI pinMode c&c chan nay 1la OUTPUT
pinMode (latchPin, OUTPUT) ;
pinMode (clockPin, OUTPUT) ;
pinMode (dataPin, OUTPUT) ;
}

void loop () {
/*

Trong tin hoc, ngoai céc phép +, -, *, / hay % mad ban di biét trén hé co
sé 10.

Thi con cé nhiéu phép tinh khac nfta. Va mét trong sb dé6 1la Bit Math (toéan
bit) trén hé co sbé 2.

P& hiéu nhiing gi t6i viét tiép theo sau, ban cin cé kién thuc vé Bit Math.

P& tim hidu vé Bit Math, ban vao muc Tai 1liéu tham khdo & bang chon nim
phia trén cung trang web va chay xubng khi ban kéo chudt trén trang Arduino.VN

*/
//S&ng tudn tu
ledStatus = 0;//mic dinh 1& khéng cé dén nao sang hét (0 = 0b00000000)
for (int i = 0; 1 < 8; i++) {
ledStatus = (ledStatus << 1) | 1;//PAy toan bd cac bit qua trai 1 bit va
coébng bit cbd6 gid tri la 1 & bit 0O

/**
B4t budc phai cé dé shiftoOut
**/

digitalWrite (latchPin, LOW); //cac dén LED sé& khéng sang khi ban digital
LOW

//ShiftOut ra IC
shiftOut (dataPin, clockPin, MSBFIRST, ledStatus):;

digitalWrite (latchPin, HIGH);//céc den LED sé& sang vdi trang thai vwua duoc
cap nhap

/**
Két thuc bdt budc phai cb
**/

delay(500); // Dung chuong trinh khoang 500 mili gidy d& thiy cédc hiéu tung
cua déen LED
}
//T&t tudn tu
for (int i = 0;i<8;i++) {
ledStatus <<= 1; //PAy tit cad céc bit qua bén trai 1 bit




digitalWrite (latchPin, LOW);
shiftOut (dataPin, clockPin, MSBFIRST, ledStatus):;
digitalWrite (latchPin, HIGH);

delay (500);
}
}
BAI TAP
Piéu khién nhiéu dén LED bing Arduino véi nhiéu IC HC 595
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/*

shiftOut véi 8 LED bang 1 IC HC595
*/

//chan ST CP cua 74HC595

int latchPin = 8;

//chadn SH CP cua 74HC595

int clockPin = 12;

//Chan DS cua 74HC595

int dataPin = 11;

= O o Joy Ul wdh -

o .

//Trang thai cua LED, hay chinh la byte ma ta sé& gui qua
shiftoOut
const int HC595 COUNT = 2;//Néu ban dung nhiéu hon thi thay
bang mét sb 1én hon 2.
13. byte ledStatus[HC595 COUNT]= {0};
14. void setup () {
15. //Ban BUQC PHAI pinMode cac chédn nay la OUTPUT
16. pinMode (latchPin, OUTPUT) ;
17. pinMode (clockPin, OUTPUT) ;
18. pinMode (dataPin, OUTPUT) ;
19. }
20.
21. void fillValueToArray (byte value) {

i
N




22.
23.
24.
25.
26.
27.

28.
29.
30.
31.

32.

33.
34.
35.
36.
37.
38.
39.
40.

41.

42.

43.

44 .
45.
46.
47.

48.
49.
50.
51.
52.
53.
54.

55.
56.
57.
58.
59.
60.
61.
62.
63.

64.
65.

for (int 1 = 0;1 < HC595_COUNT; i +=1) {
ledStatus[i] = value;

}

}

void shiftOutHC595 (int dataPin, int clockPin, byte ledStatus][])
digitalWrite (latchPin, LOW) ;

for (int 1 = 0; 1 < HC595 COUNT; i++) {

shiftOut (dataPin, clockPin, LSBFIRST, ledStatus[i]); // Chung ta
dung LSBFIRST thay cho MSBFIRST la c6 ly do cua nd, cadi nay tdéi
khéng biét trinh nhu thé ndo dé ban hiédu ré nhét

// Tét nhdt ban hay thay LSBFIRST thanh MSBFIRST dé& r® rang
nhitng gi t6i mudbn noéi.

}

digitalWrite (latchPin, HIGH);

}

void loop () {

/*

Trong tin hoc, ngoai cac phép +, -, *, / hay % ma ban da biét

trén hé co sb 10.

Thi con cé nhiéu phép tinh khac nita. Va mét trong sb d6 1la Bit
Math (todn bit) trén hé co sb 2.

P& hiéu nhiing gi téi viét tiép theo sau, ban cédn cé kién thic
vé Bit Math.

Pé& tim hiéu vé Bit Math, ban vao muc Tai liéu tham khao & bang
chon ndm phia trén cung trang web va chay xubéng khi ban kéo chuét
trén trang Arduino.VN

*/

//S&ng tuan tu

//vi ledStatus la mét mang vi vady dé mdc dinh tit ca dén tit
thi chGng ta phdi for dén tung gid tri cla mang rdéi dit gid tri la
0.

fillValueToArray (0) ;

//Bat tuadn tu

for (int i = 0; i < HC595 COUNT; i++) {

for (byte 3=0;3<8;3++) {

ledStatus[i] = (ledStatus[i] << 1) | 1;

shiftOutHC595 (dataPin, clockPin, ledStatus) ;

delay(100); // Dung chuong trinh khodng 500 mili gidy d&& théy
cac hiéu tng cua dén LED

}

}

//Tat tuan tu

for (int 1 = 0; i < HC595 COUNT; i++) {

for (byte j=0;73<8;3++) {

ledStatus[i] = (ledStatus[i] << 1);

shiftOutHC595 (dataPin, clockPin, ledStatus) ;

delay(100); // Dung chuong trinh khoang 500 mili giay dé& thiy
cac hiéu tng cua dén LED

}

}




66.
67.
68.

/*

M6t s& thudt todn nhdp nhay khac, t6i chia sé véi cac ban day,

hay lam mét cdi gi diy tdng ngudi than yéu minh nhé.

69.
hudéng
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.

Céng dbéng cua chung ta khéng chi huéng téi Arduino, ma con
tdi cude sbng tinh thin cua céc ban nita :)

*/

//Nhép nhay nhanh

for (byte k = 0; k < 20; k++) {
fillvalueToArray (0b10101010) ;
shiftOutHC595 (dataPin, clockPin, ledStatus) ;
delay (50) ;

fillvalueToArray (0b01010101) ;
shiftOutHC595 (dataPin, clockPin, ledStatus) ;
delay (50) ;

}

//sédng 1 dén rdéi cach 1 dén ko sang rdi lai sang nhiing dén chua

fillvalueToArray (0) ;
for (int i = 0; i < HC595 COUNT; i++) {
for (byte 7 = 0;3<8;3 += 2) {

ledStatus[i] [= 1 << 3j;
shiftOutHC595 (dataPin, clockPin, ledStatus) ;
delay (200) ;

}

1

for (int i = 0; i < HC595 COUNT; i++) {
for (byte 7 = 1;3<8;3 += 2) {

ledStatus[i] [= 1 << 3j;
shiftOutHC595 (dataPin, clockPin, ledStatus) ;
delay (200);

}
}

//Ta4t dan theo thir tu trén

for (int i = HC595 COUNT - 1; i >= 0; i--) {
for (int j = 7;3 >= 0;3 -= 2) {

ledStatus[i] &= ~(1 << J);
shiftOutHC595 (dataPin, clockPin, ledStatus) ;
delay (200) ;

}

}

for (int 1 = HC595 COUNT - 1; i >= 0; i--) {
for (int j = 6;3 >= 0;3 -= 2) {

ledStatus[i] &= ~(1 << J);
shiftOutHC595 (dataPin, clockPin, ledStatus) ;

delay (200) ;
}
}

/// Hay khém phd thé giséi lap trinh nay nhé :)
}

BAI 3: LAP TRINH GIAO TIEP LED 7 POAN




Gioi thiéu:

LED 7 doan 12 mét loai dén LED duogc sap xép thanh 7 doan tach biét v4i nhau dé
hién thi cac s6 hoac ky tu. Mdi doan LED 7 doan duogc két ndi véi mot chan dién va ¢ thé
duoc bat hoic tat doc 1ap dé tao ra cac s6 hoic ky tu khac nhau. Cac LED 7 doan thudng
duoc str dung trong cac tng dung hién thi sé liéu nhw déng hd sb, bo dém, hoic cac thiét bi
do luong.

Muc tiéu cuaa bai:

- Hién thi duoc thong tin 18n cac thiét bi ngoai vi

- Phan tich cac chuong trinh c6 san.

- Lap trinh dugc voi led don

- Thyc hién céc ung dung thuc té thong qua cac mé hinh.

- Ren luyén tinh chinh xac, nghiém tdc trong hoc tap va trong thuc hién cong viéc.
Noi dung chinh:

1. Phwong phap hién thiled 7 doan.
1.1. CAu triic Led 7 doan.

LED 7 doan thuong duoc dung dé hién thi s6, vé cau tao LED 7 doan 1a cac dén
LED dugc lip theo thi ty va hinh anh giéng s6 8. Vé phuong thiic hoat dong tuong tu nhu
LED binh thuong.

Mdi doan twong ttng mét dén LED nén ciing c6 cuc 4m va cuc duong. Tuy nhién co
2 loai dén LED:

Anode cac chan LED cé chung 1 chén cuc duong.

Cathode cac chan LED c6 chung 1 chan cuc am.

g\f+ab 16?12

ed+CDP 54A3

Hinh 3.1.1: Céu tric led 7 doan

1.2. Phwong phap quét, phwong phap chét.

Tirs6 1 — 7 tugng trung cho chan cim twong dwong véi vi tri cac dén LED & hinh
ké bén.

Dau . twong cho diu cham trén dén LED.

Chan A tuong trung cho chan ngudn cia dén. Ty vao day la dén LED gi ma chan
A khéac nhau:

Pén LED Anode: chan A dugc ndi vao VCC.




Pén LED Cathode: chan A duoc ndi vao GND.

Do LED 7 doan nay 1a Anode, dé cho mét trong cac dén LED cua “doan” d6 cua
LED 7 doan sang, Néi chan cua "doan" LED d6 vi GND. Vi du mudn dé doan sé 1 cua
LED 7 doan sang thi cam chan sb 1 nhu hinh trén.

Vi LED 7 doan can ngudn nho tirc ~ < 3V, trong khi d6 ngudn ma Arduino cung cap
la 5V. Vi thé can ha ap dong trudce khi dua vao dén, tuy nhién néu sir dung dén Cathode thi
phai néi ngudn 5V cho timg chan dén LED din dén viéc tén nhiéu dién tré. Néu sir dung
Anode, chi can st dung mét dién trg dé ha ngudn cho toan bo LED.

Led 7 doan chung cuc duong (Anode chung): Mdi dén LED ¢6 2 chan (1 duong 1
am). O loai LED 7 doan nay tit ca cuc duong s& duoc ndi chung cuc duong. Dé 1am cac
dén LED trong LED 7 doan sang thi chi can cap cuc 4m vao c4c chan caa dén. Vi loai
LED 7 doan nay chi can 1 dién tré 1a da.

Chung cuc 4am (Cathode chung): Tuong ty nhung nguoc lai va can dén 8 dién tro
cho cac chan duong cua LED.
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2. Lap trinh giao tiép led 7 doan
2.1. Chuan bi dung cu, thiét bi vat liéu.

Thiét bi, linh kién S6 lugng
Board Arduino 01
Testboard 01
Day cim board

Led 7 doan (chung cuc 02
duong)

IC HC595 (danh cho viéc 02
ShiftOut)

Tu dién luf (tir 6,3v trd 1€n) 01
Dién tré 560 Ohm (hodc 220 01
ohm hoac 1kohm)

2.2. Lap trinh giao tiép led 7 doan.




Dé diéu khién dugc LED 7 doan qua IC HC 595, chiing ta phai lam quen véi mot
ky thuat, dugc goi la shiftOut.

ShiftOut 1a viéc gui tin hiéu cho 1 IC c6 hd tro shiftOut (vi du IC HC595), cir moi
lan giri n6 gui 1 byte (khong hon khong kém), mdi 1 bit (c6 téng cong 8 bit trong 1 byte)
sé quan ly gia tri dién tai chan tin hiéu cuna HC 595 (céac chan c6 tén la Q0-Q7).

1. /*

2 shiftOut ra 1 Module LED 7 doan don

3. %/

4. //chén ST CP cua 74HC595

5. int latchPin = 8§;
6

.

8

//chédn SH CP cua 74HC595
int clockPin = 12;

. //Chan DS cua 74HC595

9. 1int dataPin = 11;

10. // Ta sé& xay dung mang hidng sb véi cac gid tri cho truéc
11. // Céac bit dugc danh sé tha tu (0-7) tu phai qua trdi (tuong ung véi A-F,DP)
12. // Vi ta dung LED 7 doan chung cuyc duong nén vdi cac bit 0
13. // thl cac doan cua LED 7 doan s& sang

14. // véi cac bit 1 thi doan &y sé& tit

15. //mang cé 10 s& (ti 0-9) va

16. const int Seg[l10] = {

17. 0b11000000,//0 - cac thanh tu a-f séang

18. 0b11111001,//1 - chi c¢é 2 thanh b,c sang

19. 0b10100100,//2
20. 0b10110000,//3
21. 0b10011001,//4
22.0b10010010,//5
23. 0b10000011,//6
24, 0b11111000,//7
25. 0b10000000,//8
26. 0b10010000,//9
27.};
28. void setup() {
29. //Ban BUQC PHAI pinMode cé&c chan nay la OUTPUT
30. pinMode (latchPin, OUTPUT) ;
31. pinMode (clockPin, OUTPUT) ;
32. pinMode (dataPin, OUTPUT) ;
33. 1}
34. void loop() {
35. static int point = 0;
36. //shiftout - start
37. digitalWrite (latchPin, LOW);
38. //Xuat bang ky tu ra cho Module LED
39. shiftOut (dataPin, clockPin, MSBFIRST, Seg[point]);
40. digitalWrite(latchPin, HIGH);
41. //shiftout - end
42. point = (point + 1) % 10; // Véng tudn hoan tu 0--9
43. delay(500);//Poi 0.5 s cho mdi 1lin ting sb
44 .}

2.3. Két ndi day dan va van hanh mach.
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Khi lap trinh Arduino dé diéu khién LED 7 doan, ngudi lap trinh c6 thé gap phai
mot s6 161 pho bién. Dudi day 1a cac 16i thuong gap va cach khic phuc ching:

ST Huw héng thwong gap Nguyén nhan Céch khac phuc
T
1 | Két ndi sai chan (Pin) Két ndi cac chan cia LED 7 | Kiém tra lai so d6 chan cua

doan v&i1 Arduino khong dliing
thi tu.

LED 7 doan va dam bao ring
chung duoc két ndi ding voi
cac chan cuoa Arduino theo
dung so do.

Sai cu hinh kiéu LED
(Anode chung/Cathode
chung)

Str dung kiéu LED 7 doan
anode chung thay vi cathode
chung hoac nguoc lai ma
khong thay d6i cdu hinh trong
ma ngudn.

Xac dinh rd kiéu LED 7 doan
dang sir dung va diéu chinh ma
ngudn cho phu hop Vi loai do.

Sai chan diéu khién

Gan sai chan Arduino cho cac
doan LED trong ma nguon.

Pam bao rang cic chan diéu
khién cua Arduino trong ma
ngudn khop voi cach ban da
két ndi phan cang.

Thiéu dién tré han dong

Khéng st dung dién tré han
dong cho cac doan LED, dan
dén chay LED hoic Arduino.

hém dién tré han dong (thuong
la 220 ohm hoac 330 ohm) vao
mdi doan LED dé bao vé LED
va Arduino.

Sai logic hién thi sb

Cac doan LED khéng séang
theo tha tu dé hién thi dung s6
hodc ky tue mong muén.

Kiém tra lai logic diéu khién
cac doan LED trong ma nguon
va dam bao rang cac doan sang
1én dting theo ky tu hoic s6 ban
mudn hién thi.

Khong sir dung bién s6
hoac mang dang cach

Khéng t6 chirc m& nguon mot
cach hop ly, din dén kho khin
trong viéc diéu khién nhiéu
doan LED hoic hién thi céc ky
tu khac nhau.

Str dung mang va cac bién sb

dé t6 chac ma nguon dé dang

hon

int segments[] = {2, 3, 4,5, 6, 7, 8}; //

Chan diéu khién cac doan LED

int digitPatterns[10][7] = { )
{1,1,1,1,1,1,0}, // Hién thi s6 0
{0,1,1,0,0,0, 0}, // Hién thi s6 1
/l... cac so6 khac

3
void displayDigit(int digit) {
for (inti=0;i<7;i++) {
digitalWrite(segmentsi],
digitPatterns[digit][i]);
}
7}




void setup() {
for (inti=0;i<7;i++) {
pinMode(segments[i], OUTPUT);

}
void loop() {
for (inti = 0; i < 10; i++) {

displayDigit(i);
delay(1000);
}
}

3. Bai tap mé rong.

2 Module LED 7 doan don va nhiéu hon.

Ké tir IC HC595 thir 2 trg di, s& lap nhu thé ndy. IC thir 2 thi méc vao IC thir 1, IC
thir 3 thi mac vao IC thir 2.... Sau d6 xem phan lap trinh dé xay dung bang sé.

Lip LED 7 doan thtr 2 va IC HC595 nhu trén.

Lip mach 1C HC595 thir 1 va thr 2 theo so d6 sau (con tht 3 tré di thi ddu day

twong tu):
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1. /*

2. shiftOut ra 1 Module LED 7 doan don
3. %/

4. //ché&n ST CP cua 74HC595

5. int latchPin = 8;

6. //chan SH CP cua 74HC595

7. int clockPin = 12;

8. //Chan DS cna 74HC595

9. int dataPin = 11;

10.

11. // Ta s& xay dung mang hdng sé vdi cldc gid tri cho trudc
12. // Céc bit dugc danh sb tht ty (0-7) tu phai qua trai (tuong ung véi A-F,DP)
13. // Vi ta dung LED 7 doan chung cuc duong nén v&i cac bit 0
14. // thi cadc doan cua LED 7 doan sé& sang

15. // véi cac bit 1 thi doan &y sé& tét

16.

17. //mang cé 10 sé& (twr 0-9) va

18. const byte Seg[10] = {

19. 0b11000000,//0 - cac thanh tu a-f sang

20. 0p11111001,//1 - chi cé 2 thanh b,c sang

21. 0b10100100,//2

22. 0p10110000,//3

23. 0bl0011001,//4

24, 0b10010010,//5

25. 0b10000010,//6

26. 0bl1111000,//7

27. 0b10000000, //8

28. 0b10010000,//9

29. };

30.

31. void setup() {

32. //Ban BUQC PHAI pinMode cédc chan nay 1la OUTPUT

33. pinMode (latchPin, OUTPUT) ;

34. pinMode (clockPin, OUTPUT) ;

35. pinMode (dataPin, OUTPUT) ;

36. }

37.

38. void HienThiLED7doan (unsigned long Giatri, byte SoLed = 2) {
39.

40. byte *array= new byte[SolLed];

41, for (byte i = 0; i < SoLed; i++) {

42. //L&y cac chir sb ti phai qua trai

43. array[i] = (byte) (Giatri % 10UL);
44, Giatri = (unsigned long) (Giatri /10UL);
45, }

46. digitalWrite (latchPin, LOW);

47. for (int i = Soled - 1; i >= 0; i--)

48. shiftOut (dataPin, clockPin, MSBFIRST, Seglarrayl[il]l);
49,

50. digitalWrite (latchPin, HIGH);

51. free(array);

52. }

53.

54,

55. void loop() {

56. static unsigned long point = 0;

57.

58. HienThiLED7doan (point, 2);

59.

60. point = (point + 1) % 100UL; // Vong tudn hoan tu 0--99
61. delay(500);//Poi 0.5 s cho mdéi 1lan ting sb

62. }

63.




BAI 4: LAP TRINH SU' DUNG TIMER/COUNTER

Giai thiéu:

Trén Arduino, cac bo Timer dugc phén loai dua trén bit d6 phan giai cua ching (8-
bit hoac 16-bit) va cac chirc ning ma chung co6 thé thuc hién. Duéi day 1a phan loai cac
Timer trén Arduino dua trén vi diéu khién ATmega328P, duoc sir dung trong cac board
phé bién nhu Arduino Uno.

Arduino, dic biét 1a cac dong str dung vi diéu khién ATmega328P (nhu Arduino
Uno), ¢6 3 bo Timer:

Timer 0: 8-bit, dwoc st dung cho ham millis() va delay().

Timer 1: 16-bit, c6 thé dung cho PWM va cé4c nhiém vu thoi gian khac.

Timer 2: 8-bit, c6 thé dung cho PWM va céc nhiém vu thoi gian khac.

Muc tiéu ciaa bai:

- Phan tich duoc sb luong timer/ counter.

- Trinh bay duoc ciu triic cua cac thanh ghi co ban cua cac timer/counter

- Giai thich dugc trng dung cua timer/counter.

- Thiét ké va lap trinh duoc cac mach tng dung

- Kiém tra va sira chira 16i hu hong

- Két nbi duoc chuong trinh véi mé hinh

- Ren luyén tinh chinh xac, nghiém tdc trong hoc tap va trong thuc hién cong viéc.
Noi dung chinh:

1. Timer/counter
1.1. Phan loai cac timer?
1. Timer O
o D9 phén giai: 8-bit
o Chirc nang:
o Timer 0 dwoc st dung cho cac ham thoi gian mac dinh cua Arduino nhu
millis(), micros(), va delay().
o PWM trén chan 5 va 6 (analogWrite).
« Dic diém:
o Bo Timer nay co thé dém tir 0 dén 255, sau d6 quay lai 0.
o Puoc sir dung nhiéu trong cac ham thu vién cia Arduino, do d6 nén han ché
viéc can thiép truc tiép dé tranh xung dot.
2. Timer 1
o D¢ phan giai: 16-bit
o Chirc nang:
o Timer 1 c6 kha nang tao ra cac xung PWM trén cac chan 9 va 10.




o Puoc str dung cho cac tng dung yéu cau d6 chinh xac cao va khoang thoi
gian l6n hon do ¢6 do phén giai cao hon (16-bit).
« Pic diém:
o Bo Timer nay c6 thé dém tir 0 dén 65535, sau d6 quay lai 0.
o Rét linh hoat vd manh m&, pht hop cho céc tng dung can tinh toan thoi gian
chinh xac.
3. Timer 2
« Do phén giai: 8-bit
o Chirc nang:
o Timer 2 cd thé tao ra cac xung PWM trén céc chan 3 va 11.
o Co6 thé duoc st dung cho cac chirc niang thoi gian tly chinh khac ma khong
anh hudong dén cac ham thoi gian mic dinh cua Arduino.
« Pic diém:
o B Timer nay c6 thé dém tir 0 dén 255, sau d6 quay lai O.
o Thich hop cho cac tng dung yéu cau thoi gian chinh xac nhung khong yéu
cau d6 phan giai cao nhu Timer 1.
1.2. Cac thanh ghi co ban caa Timer/Counter
Bang Tong Hop Cac Timer Trén Arduino Uno (ATmega328P)

Timer Do phan giai PWM Chan Cac ham st dung

Timer 0 8-hit 5,6 millis(), micros(), delay()

Timer 1 16-bit 9,10 C6 thé tuy chinh cho cac Uing dung dac biét
Timer 2 8-bit 3,11 C thé thy chinh cho cic Ung dung dac biét

Luru y khi st dung Timer

1. Xung ddt giira cac Timer: Tranh can thiép truc tiép vao Timer 0 néu ban st dung
cac ham thoi gian mac dinh cua Arduino.

2. Sir dung thw vién: C6 nhiéu thu vién gilp lam viéc véi Timer dé dang hon, nhu
TimerOne va TimerThree cho cac bo Timer 1 va Timer 3 trén cac board Arduino
khac.

3. Hiéu chinh Timer: Khi thay doi cau hinh caa Timer, hdy chic chin rang céc thay
d6i nay khong anh hudéng dén céc chirc nang khac ciia chwong trinh.

2. Lap trinh sir dung timer/ counter
2.1. Chuin bi dung cu, thiét bi vat liéu.
1 x Arduino Uno
1 x Breadboard
3 x beén LED (Do, Vang, Xanh)
3 x bién tro 220Q
Day két ndi




2.2. Lap trinh sir dung timer/counter
Két Néi LED:
o Két ndi chan duong (anode) ciia LED dé dén chan sb 2 cia Arduino qua mot dién
tré 220Q2.
« Kétnbi chan duong (anode) ctia LED vang dén chan sé 3 caa Arduino qua mot dién
tré 220Q2.
o Kétnbi chan duong (anode) ctia LED xanh dén chan sé 4 caa Arduino qua mot dién
tré 220Q2.
« K&t ndi chan am (cathode) cua cac LED véi GND cua Arduino.

// Binh nghia chan cho cac LED
const int redLED = 2;

const int yellowLED = 3;

const int greenLED = 4;

void setup() {
// Thiét lap cac chan 1A OUTPUT
pinMode(redLED, OUTPUT);
pinMode(yellowLED, OUTPUT);
pinMode(greenLED, OUTPUT);

ky

void loop() {
/I Bat dén do
digitalWrite(redLED, HIGH);
delay(5000); // Bén do séng trong 5 gidy

/I Tét dén do, bat dén xanh
digitalWrite(redLED, LOW);,
digitalWrite(greenLED, HIGH);
delay(5000); // Dén xanh sang trong 5 gidy

// Tat dén xanh, bat dén vang
digitalWrite(greenLED, LOW);
digitalWrite(yellowLED, HIGH);
delay(2000); // Ben vang sang trong 2 gidy

/I Tat dén vang, chu ky lap lai
digitalWrite(yellowLED, LOW);




2.3. Két ndi day din va van hanh mach

1. Khai bao cac chan:

const int redLED = 2;
const int yellowLED = 3;
const int greenLED = 4;

« Khai bao cac chan s6 2, 3 va 4 dé két ndi véi LED dé, vang va xanh tuong ang.

2. Ham setup():

void setup() {
pinMode(redLED, OUTPUT);
pinMode(yellowLED, OUTPUT);
pinMode(greenLED, OUTPUT);

}

« Thiét 1ap cac chan LED lam ngd ra (OQUTPUT).
3. Ham loop():
void setup() {




void loop() {
digitalWrite(redLED, HIGH);
delay(5000); // Bén d6 sang trong 5 giay

digitalWrite(redLED, LOW);
digitalWrite(greenLED, HIGH);
delay(5000); // Ben xanh sang trong 5 giay

digitalWrite(greenLED, LOW);
digitalWrite(yellowLED, HIGH);
delay(2000); // Bén vang sang trong 2 giay

digitalWrite(yellowLED, LOW);,

« Trong ham loop(), dén d6 bat sang trong 5 gidy, sau do tit va bat dén xanh trong 5
giay, tiép do tat dén xanh va bat dén vang trong 2 gidy. Cudi clng, tat dén vang va 1ap lai

chu ky.

2.4. Hr héng thwong gip, nguyén nhan va cach khic phuc

STT Huw héng thwong gap Nguyén nhan Cach khac phuc
1  Pén LED khong thay doi | Két ndi chan cua Arduino | Kiém tra lai két ndi chan cua
trang thai khong dung véi chan dugce | Arduino vai cac chan cua dén
dinh nghia trong ma. LED theo dung dinh nghia
trong ma.

2 L6iLap Trinh Sai s6t trong mé lap trinh | Xem lai ma lap trinh dé dam
hoac logic lap trinh khéng | bao logic dung. Str dung céc
ding cong cu @& 16i nhu

Serial.print() dé kiém tra cac
bién va trang thai trong chuong
trinh.

3 L&i Ngat Két Noi Ngit két ndi khong duoc | Kiém tra lai thiét 1ap ngat két
thiét lap ding hoac chan | ndi trong ma va dam bao st
khong dung. dung dung chan ngit két ndi

trén Arduino.




BAI 5: LAP TRINH NUT NHAN

Gioi thigu:
Gidng véi cong tic dong / mo ban thay & bat cr dau, nat nhan ciing ¢6 co ché hoat
dong giéng nhu vay. Thay vi chi c6 2 chin nhu cong tic, nit nhin c6 4 chan chia 1am 2
cap. Nhitng chan trong ciing mét cip duoc ndi véi nhau, nhitng chan khac cip thi nguoc
lai. Khi ban nhan n{t, ca 4 chan cua nut nhan déu dugc ndi véi nhau, cho phép dong dién
tir mot chan bat ki ¢ thé téi 3 chan con lai, khi ngirng nhan, 2 cip s& tach doi, dong dién
sé khéng con lién théng nira.
Muc tiéu cuaa bai:
- Trinh bay dwoc cau trdc caa ndt nhn
- Thiét ké va lap trinh dugc cac mach ang dung st dung ndt nhan
- Kiém tra va sira chita 16i hu hong
- Két ndi duge chuong trinh véi mé hinh
- Phat huy tinh cha dong trong hoc tap va trong cong viéc.
Noi dung chinh:
1. NGt nhén.
Button (thudng) (6mm hodc 12mm). Pay 1a loai button rat phd bién, ciing nhu dén
LED, loai button nay ciing cé6 cac kinh thuéc canh 6mm hoac 12m. Loai 6mm hay duoc
dung trong cac du an nho va loai con lai dung cho cac du an bu hon va can nat to. Gia thanh
thi kha ré, loai 6mm c6 gia khoang 1500 dong va 2500 dong cho loai 12mm.
Loai nay tuy la 4 chan, nhung thuc chét ciing chi la 2 chan

Bl lD B D

* e

Hinh 5.1.1; Nat nhan 6mm va Nat nhan 12mm
2. Lap trinh nat nhan.
2.1. Chuin bi dung cu, thiét bi vat liéu.
- Arduino Uno
- Breadboard
- Day cam breadboard
- 1 dién tré 560 Ohm (hoac 220 Ohm hoac 1kOhm)

A Cc




- 1 diéntré 10 kOhm

- 1 den LED si€u sang

-1 button (nGt nhan)
2.2. Lap trinh nat nhan.

N N N N N N N N N N e e e e e e e e e e e e e e e e e

const int buttonPin = 2;  // pin ndi button dé diéu khién
const int ledPin = 13;  // pin néi LED

/I Tao mot bién nhan dién trang thai button:
int buttonState = 0;

void setup() {
/1 set ledPin la output
pinMode(ledPin, OUTPUT);
// set buttonPin 1a input dé doc gia tri tir button
pinMode(buttonPin, INPUT);

}

void loop() {
// doc gia trj button rdi luu vao buttonState
buttonState = digitalRead(buttonPin);

/I néu button dugc nhan, buttonState nhan gia tri HIGH, va nguoc lai
if (buttonState == HIGH) {
// Bat LED:
digitalWrite(ledPin, HIGH);
}else {
/I Tat LED:
digitalWrite(ledPin, LOW);
}
}
}

B T T T T T T T N T N T N

2.3. Két ndi day dan va van hanh mach
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Trén so dd lap dat trén dau chan &m cua dén LED véi chan GND cuia mach, chan
duwong LED ndi véi chan pin 13 thong qua mot dién tro.
Véi button c6 4 chan déu nhu nhau, quan trong I cap button, chon 1 chan bat ky ndi
véi GND qua trg va ndi véi pin 2 truc tiép, sau dé chon 1 chan & cap con lai ndi véi nguén

sV

Van luu y dau ndi véi Arduino, c6 thé dung bat ky chan nao khac tir 0 dén 13 déu
dugc khong o gi khac biét ca, chi khac khi lap trinh.
Sau khi ddu ndi xong, st dung diay USB dé két ndi Arduino véi may tinh dé tién
hanh nap code, hoic néu thich thi nap code cho Arduino rdi dau néi sau)
2.4. Hu héng thwong gip, nguyén nhan va cach khic phuc.

STT

Hu héng thwong gap

Nguyén nhan

Céch khic phuc

1

NGt nhan khéng hoat dong

Két nbi khong dung: Chan
cta ndt nhan khong duoc
két ndi dtng cach véi
Arduino hoac mach dién.

Két néi GND sai: Nt
nhan khong dugc két ndi
dang cach vai chan GND.

Kiém tra lai két ndi: Bam bao
rang mot chan caa ndt nhan
dugc két ndi vai mot chan sb
cua Arduino va chan con lai
dugc két ndi voi GND.

Str dung dién trg kéo: Néu nit
nhan khéng hoat dong 6n dinh,
su dung dién tro kéo (pull-
down resistor hoac pull-up




resistor) dé dam bao muc tin
hiéu 6n dinh. Arduino c6 thé st
dung dién tro keo tich hop
bang cach cau hinh trong ma
lap trinh.

2

Arduino khong phan tng
khi nhan nat

Ma& lap trinh sai: Ma lap
trinh khong doc ding chan
s6 hoac khong xur 1y ding
sy kién nhan nat.

Cau hinh chan khéng
ding: Chan s cua
Arduino khéng duoc ciu
hinh dung cach.

Kiém tra ma lap trinh: Pam
bao rang chan sé dugc dinh
nghia ding va c¢6 ma dé xu ly
sy kién nhan n(t.

Str dung Serial Monitor: Sur
dung Serial.print() dé kiém tra
xem ma c6 doc ding trang théi
ctia nt nhan hay khéng.

const int buttonPin = 2;  // Chan sb két
ndi nat nhan

void setup() {

pinMode(buttonPin,
INPUT_PULLUP); // Str dung dién tro
kéo tich hop

Serial.begin(9600);
}

void loop() {
int buttonState =
digitalRead(buttonPin);
if (buttonState == LOW) {
Serial.printin("Button pressed");

}else {

Serial.printin("Button not pressed");

}
delay(100); // Tranh in qua nhiéu théng
tin

3

NGt nhan hoat dong khong
6n dinh

NUt nhan bi 15i: NUt nhan
cd thé bi hong hoac khong
hoat dong dung cach.
Tiép xuc kém: Céc chan
cua nit nhan hoac day két
ndi khéng tiép xuc tot.

Thay thé nGt nhan: Thir su
dung mot nat nhan khac dé
kiém tra.

Kiém tra két ndi: Pam bao rang
cac day két ndi va chan cua nit
nhin déu dugc két ndi chic
chan.




Bai tap
1. Pém sé 1an nhan mat button — ButtonStateChange
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// ding const dit trude khi khai bao bién sé& coi bién nay 1a mot hing sb

// Ban ¢6 thé doc duoc giatri bién hoic thuc hién cac phép toan

// Nhung khong thay d6i dugc gia tri cia hang sb nay.

const int buttonPin = 11;// hing s6 buttonPin mang gia tri 1a chan digital dwgc ndi véi
button

const int ledPin = 2; // hing s6 ledPin mang gi4 tri 1a chan digital dwoc ndi véi led

// Céc bién nay c6 thé thay ddi gia tri duoc
int buttonPushCounter = 0; // s0 1an button dugc nhan
int buttonState = 0; // trang thai hién tai cua button

. int lastButtonState = 0; // trang thai trudc do ctia button
. void setup() {
. pinMode(buttonPin, INPUT); // Cai dat button 1a INPUT

. pinMode(ledPin, OUTPUT); // Cai dat dén LED la OUTPUT

. Serial.begin(9600); //Bat cong Serial & baudrate 9600
-}

.void loop() {
. // doc gia tri hién tai cia button
. buttonState = digitalRead(buttonPin);

. // so sanh véi gia tri trude do

. If (buttonState != lastButtonState) {

. if (buttonState == HIGH) {

. // Néu trang thai by gio 1a button dang duoc nhan

. // thi hién nhién trudc @6 14 button chua duoc nhan (diéu kién trén)

. // chtng ta s& tang s6 1an nhan button 1én 1

. buttonPushCounter++;

. Serial.printin("Dang nhan");

. Serial.print("So lan nhan button la: ");

. Serial.printIn(buttonPushCounter);

-}

.else {

. // Néu trang thai bay gio 1a button dang dwoc THA

. // thi hién nhién trudc d6 1a button dang duoc nhan (diéu kién trén)

. // Chung ta s€ thong bao la button dang dugc tha va khong lam gi ca
. Serial.printin(*"off");

40.
41.
42,
43
> 44,

¥
¥

// Tuu 1ai trang thai button cho lan kiém tra tiép theo
lastButtonState = buttonState;




© 45, // D3 dém duogc s 1an nhan button, bay gio s& 1a phan sau bao nhiéu
. 46.// lan thi button s& lam dén sang
> 47 // Trong ngdn ngir 1ap trinh Arduino, ching ta c6 them mot phép todn mai
© 48.// d6 1a phép chia lay du (khac voi cac phép +, -, *, / dugc hoc trong truong
49 // phép nay sé& tra vé phan du ctia mot phép chia.
- 90.//Vidu: 6 % 4 =2 (% la toan tr) (vi 6 chia 4 = 1 du 2). Xem thém tai:
: http://arduino.vn/reference/modulo
< 51.// Ap dung:
= 52,1/ Chéng han, ban lam button nay ctr sau 4 14n bAm sé& lam dén led sang vi ban lam nhu
Sau:
53. // M6i upload code thi dén sang do buttonPushCounter =0.0 % 4 =0
- 54.// Sau do cu moi lan nhan nut thi buttonPushCounter dugc ting lén.
. 55 I..1%4=1-->tit
©56. /1.2 % 4 =2 -->tat
i; 57./1...3% 4 =3 -->tat
58./1...4% 4 =0-->bat
- 59.//...5%4=1-->tit
. 60./1...
- 61. if (buttonPushCounter % 4 == 0) {
- 62. digitalWrite(ledPin, HIGH);
63. Serial.printIn("Da bat den");
64 }else {
N 65 digitalWrite(ledPin, LOW);
/; 66. }
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Dién trd
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int button = 2;

void setup() {
Serial.begin(9600); //M& cong Serial & baudrate 9600 dé giao tiép véi may tinh
pinMode(button, INPUT); //Cai dat chan D2 ¢ trang thai doc dir li¢u

}

void loop() {
int buttonStatus = digitalRead(button); //Poc trang thai button
Serial.printIn(buttonStatus); //Xuat trang thai button
delay(200); //ICho 200ms

}

N N N N N N N e T e T e e T e e e e

Sau khi upload code 1&n mach Arduino, ban bam Ctrl + Shift + M dé m¢ cta s6
Serial Monitor dé xem trang thai button dugc mach Arduino giri vé may tinh.
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BAI 6: LAP TRINH PIEU KHIEN PONG CO

Gioi thigu:

Pong co budc 1a mot loai dong co ma & d6 ban s& ¢d thé quy dinh chinh xéc sé goc
quay va dong co budc s& phai quay. Khdng gidng nhu Servo, dong co budc cb thé quay
bao nhiéu d¢ tly ¥ va mdi 1an quay né s& quay duoc 1 step, 1 step & day 1a bao nhiéu con
phu thudc vao dong co budc caa ban. Vi dy, dong co budc cua ban ¢ 72 step thi nd sé can
quay 72 step dé hoan thanh mét vong quay. Sé step nay 1a hang s6, nhung ban c6 thé ding
cdng nghé micro step dé "cai thién" sé vong quay dong co buéc
Muc tiéu cuaa bai:

- Trinh bay duogc cu tric cua dong co

- Thiét ké va lap trinh dugc cac mach ung dung dong co

- Kiém tra va sira chita 16i hu hong

- Két ndi duge chuong trinh véi mé hinh

- Phat huy tinh cha dong trong hoc tap va trong cong viéc.
Noi dung chinh:
1. PWM.

bong co budc (stepper motor) 1a mot loai dong co dién c6 kha nang xoay mot géc
¢ dinh (budc) mdi 1an nhan mot xung diéu khién tir hé théng diéu khién. Pong co nay
duoc diéu khién bang cach dua cac xung diéu khién vao céc day cuon cua dong co dé tao
ra tiung budc xoay.

Céc dic diém chinh cia dong co budc bao gom:

Budc (Step): La goc quay nho nhat ma dong co ¢ thé xoay dugc khi nhan mét xung
diéu khién.

Tbc do (Speed): Toc @6 quay cua dong co dugc diéu khién bang cach thay doi tan
s6 cua xung diéu khién.

Piéu kién dang yén (Holding Torque): La mo-men xoan toi da ma dong co c6 thé
cung cép khi khong c6 xung diéu khién.

Hinh 6.1.1: Bong co budc




Driver A4988 1a mét trong nhiing driver phé bién duoc st dung dé diéu khién dong
co budc. N6 ¢6 kha ning cung cap cac xung diéu khién va dong dién can thiét dé hoat dong
dong co bude. Cac dic diém cua A4988 bao gom:

Dong Diéu Khién: C6 thé diéu chinh dugc dong diéu khién dau ra cho phl hop V6i
dong co st dung.

Tich Hop Bo Chia Budc: C6 thé ciu hinh dé diéu khién sé buéc mot vong quay cua
dong co budc.

Bao Vé Quéa Dong: Tich hop chiic ning bao vé qua dong dé bao vé driver va dong
co khoi hong hoc.

Giao Tiép D& Dang: C6 céc chan giao tiép dé dang két ndi véi vi diéu khién nhu
Arduino.

Rated Current/phase (dong tiéu thu toi da mdi pha) 2.0A
Phase Resistance (dién tr¢ tung pha) 1.40hms
Voltage (hiéu dién thé) 2.8V

2. Lap trinh diéu khién dong co.

2.1. Chuin bi dung cu, thiét bi vat liéu.
Arduino UNO hoac mach Arudino nao ciing duoc ha.
Driver diéu khién dong co A4988 hoic DRV8825.
Breadboard
Nguon cap 12V (tdi thiéu 1A).
Day breadboard.

2.2. Lap trinh diéu khién dong co.

// Run a A4998 Stepstick from an Arduino UNO.

/I Paul Hurley Aug 2015 - http://www.instructables.com/id/Drive-a-Stepper-Motor-with-
an-Arduino-and-a-A4988-/

int x;

#define BAUD (9600)

void setup()
{

Serial.begin(BAUD);

pinMode(6,0UTPUT); // Enable pin - chan khoi dong - ndi vao GND s& gilp ta bat dong
co buée, ndi vo VCC dong co budc dugc tha ra. NOm na: GND = servo.attach, VCC =
servo.detach

pinMode(5,0UTPUT); // Step pin

pinMode(4,0UTPUT); // Dir - pin




digitalWrite(6,LOW); // Set Enable low
}

void loop()
{
digitalWrite(6,LOW); // Bat Enable ¢ trang thai LOW
digitalWrite(4,HIGH); // Bat Dir ¢ trang thai HIGH
Serial.printin(*Cho chay 200 steps (1 vong)");
for(x = 0; x < 200; x++) // Cho chay 1 vong
{
digitalWrite(5,HIGH); // Output high
delay(10); // cho
digitalWrite(5,LOW); // Output low
delay(100); // cho
}
Serial.printIn(*"Pause™);
delay(1000); // dirng 1 s rdi quay tiép
}

Nh¢ gén dién 12V
2.3. Két ndi day dan va van hanh mach.

===1VDD

microcontroller

GND

logic power supply
(3-5.5V)




fritzing

Ting sitc manh cho ddng co bwdc bang vi buéc (micro stepping)
Pé bat chirc nang nay (micro stepping - vi budc), phai ndi ba chan MS1, MS2, MS3

vao VCC!

NGi mot cach ndm na, cit mdi chan MS1, MS2, MS3 duoc ndi vd VCC, no s& tang
s6 budc cia dong co budc 1én. Nghia 1a thay vi chi can quay 200 budc 1a duoc mot vong.
Bay gio s& phai quay nhiéu hon, luc d6 s& c6 d6 chinh xac cao hon!

MS1 MS2 MS3 Vi buéc
Khong nbi Khong n6i Khong n6i 1
VvCC Khong ndi Khong ndi 1/2
Khong nbi VCC Khong n6i 1/4
VCC vCC Khong ndi 1/8
VCC VCC VCC 1/16

Thi ndi MS1, MS2, MS3, ta s& duoc vi budce 1/16, nghia 13 véi dong co bude c¢6 200 budc
thi ta s& chia nho mdi budc ra thanh 16 budc => Tong s6 budc cia dong co lic nay 1a 200

*16 = 3200.

2.4. Hw héng thwong gip, nguyén nhan va cach khic phuc.

STT Hu héng thwong gap

Nguyén nhan

Cach khic phuc

1  DBdng co khong hoat dong

Nguon cap khong du:
Pong co budc yéu cau
dong dién va dién ap nhat
dinh, néu khong du, dong
co s€ khong hoat dong.

Kiém tra ngudn cap: Pam bao
ring ngudn cip dién du dong
va dién ap cho dong co. Kiém
tra thong s k¥ thuat cua dong
co va sir dung ngudn phi hop.




Két ndi khong dung: Cac
day cua dong co khong
dugc két ndi dung cach
vai driver hodc Arduino.

L&i driver dong co: Driver
c6 thé bj hong hozc khdng
duoc két ndi dung cach.

Kiém tra két ndi: Bam bao rang
cac day cua dong co duoc két
ndi diing cach vai driver va cac
chan cua driver dugc két ndi
dang cach vaéi Arduino.

Kiém tra driver: Thir sir dung
mot driver khac dé kiém tra
néu driver hién tai bi hong.

2

Dong co bi rung hoac
khong quay dung huong

Chudi xung diéu khién
khéng dung: Tin hiéu diéu
khién tr Arduino khdng
dung tan sé hodc thi tu.
Két ndi cudn day sai: Cac
cuon day cia dong co
khong dugc két nbi dung
cach.

Driver bi 15i: Driver c6 thé
khong hoat dong dang
cach hodc khong tuong
thich véi dong co.

Kiém tra ma lap trinh: Pam
bao rang ma lap trinh gui tin
hiéu diéu khién dung thir tu va
tan s6 cho driver dong co.
Kiém tra két ndi cuon day: Xac
dinh va két ndi dung cac cudn
day cta dong co buac. Stirdung
datasheet cia dong co dé xac
dinh céc chan cua cudn day.
Thay thé driver: Tht sir dung
driver khac néu driver hién tai
khong hoat dong dling cach.

3

Pong co bi mat budc

Quaé tai: Bong co bi qua tai
do tai qua nang hoic téc
d6 qué cao.

Piéu khién khéng chinh
xac: Tin hiéu diéu khién
khéng chinh xac hoac
khong du d6 chinh xac.

Giam tai: Giam tai trén dong
co hodc giam tdc do hoat dong.
Cai thién diéu khién: Str dung
ma lap trinh v4i d6 chinh xac
cao hon va toi wu hoa tan sb
diéu khién.

Bai tap.

Piéu khién dong co quat bang nit nhan st dung Arduino.

(NC) 5 1 3 (COM)

!
6 2

(NO)

Cau tao delay

(COM)
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Tén linh kién S6 lwong
Arduino Uno R3 1
Day cam 9
Breadboard 1
Button 1
LED 5mm 1
Tro 220R 2
Relay 1
Motor 1
Fan 1



https://arduinokit.vn/dieu-khien-motor-quat-bang-nut-nhan-su-dung-arduino/

int buttonPin = 2;

int relayPin = 3;

int relayState = HIGH;

int buttonState;

int lastButtonState = LOW,
long lastDebounceTime = 0;
long debounceDelay = 50;

void setup() {
pinMode(buttonPin, INPUT);
pinMode(relayPin, OUTPUT);

digitalWrite(relayPin, relayState);

}
void loop() {

int reading = digitalRead(buttonPin);

it (reading != lastButtonState) {
lastDebounceTime = millis();

¥

it ((millis() - lastDebounceTime) > debounceDelay) {

if (reading != buttonState) {
buttonState = reading;

if (buttonState == HIGH) {
relayState = IrelayState;

k
k
k

/] set the relay:
digitalWrite(relayPin, relayState);

lastButtonState = reading;

¥




BAI 7: LAP TRINH CAM BIEN

Gioi thigu:

Cam bién (tén tiéng Anh: Sensor) 1a mot thiét bi c6 kha ning phat hién va phan hoi
mot sb loai dau vao (a4nh séng, nhiét o, am thanh, do 4m,...) tir méi trudong. Dau ra sé 1a
tin hiéu da duoc chuyén d6i va hién thi trén man hinh diéu khién.

Cam bién dong vai trd quan trong trong Internet van vat (1oT), gilp tao ra mot hé
sinh thai dé thu thap va xu ly cac tin hiéu khac nhau tir méi truong. Tir d6, cac tinh hiéu
nay duoc theo ddi, quan Iy va kiém soat mot cach dé dang va hiéu qua hon.

Céc cam bién thudong dugc phan loai dya trén nguyén ly hoat dong, dir liéu dau vao
hodc pham vi tng dung. Do dé, cac loai cam bién c6 thé duoc phan thanh ba loai dya trén
cac nguyén tac hoat dong nhu sau: cam bién vat ly, cam bién hoa hoc va cam bién sinh hoc.

Cam bién vat Iy: Puoc ché tao tir cac dic tinh vat ly caa thanh phan bién doi cu thé.
Ngoai ra, cam bién vat ly con phu thudc tinh chat vat ly caa vat liéu chirc ning.

Cam bién hda hoc: Pay 1a mot phan tng dién hoa, gilp chuyén doi thanh phan, néng
d6 cua cac hop chat vo co hodc hitu co thanh tin hiéu dién.

Cam bién sinh hoc: Bang céach str dung cac hda chat hoat tinh sinh hoc, cam bién
sinh hoc ¢6 kha ning phat hién va do duoc cac hop chat sinh héa.

Muc tiéu cuaa bai:
Trinh bay dugc cau tric cua cac loai cam bién
Thiét ké va lap trinh dugc cac mach ung dung dung cam bién
Kiém tra va sira chita 16i hu hong
Két nbi duoc chuong trinh véi mé hinh
- Phat huy tinh chu dong trong hoc tap va trong cong viéc.
N@i dung chinh:
1. Lap trinh cam bién nhiét d@o.
1.1. Lap trinh cam bién nhiét do LM35.

Cam bién nhiét ¢6 LM35 l1a mét loai cam bién twong tu rat hay duoc tng dung trong
cac ung dung do nhiét d6 thoi gian thuc. Vi n6 hoat dong kha chinh xac véi sai s6 nho,
dong thoi véi kich thuéc nho va gia thanh ré 1a mot trong nhitng wu diém cia nd. Vi day 1a
cam bién tuong tu (analog sensor) nén ta c6 thé dé dang doc duoc gia tri caa nd bang ham
analogRead()

Nguyén vat liéu thuc hanh

STT Nguyén vt ligu S6 lwong Thong s6
1 Arduino Uno R3 1
2 Day cap nap 1
3 | Cam bhién nhiét LM35 1
4 Breadboard (Bo test) 1
5 | Day cam (Puc — Puc)
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Hinh 7.1.1: So db chan caa LM35
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int sensorPin = AO;

void setup()

{
Serial.begin(9600);

}

void loop()

{

int reading = analogRead(sensorPin);



https://arduinokit.vn/cam-bien-nhiet-do-lm35/

Serial.printin(temp);
delay(1000);

float voltage = reading * 5.0 / 1024.0;
float temp = voltage * 100.0;

Ham analogRead() c6 nhiém vu doc gia tri dién ap tir mot chan Analog (ADC), ham
nay ludn tra vé 1 s6 nguyén nam trong khoang tir 0 dén 1023 twong @ng véi thang dién ap
(mic dinh) tir 0 dén 5V. Ham analogRead() can 100 micro gidy dé thuc hién.

Viy reading = analogRead(sensorPin) c6 nghia 14 doc gi tri dién &p tir cam bién

nhiét do LM35.

float voltage = reading * 5.0 / 1024.0;

Cong thtc tinh ra gia tri hiéu dién thé tir gia tri cam bién (don vi Volt) Voltage = gia
tri dién ap tir cam bién chia cho muc analog cao nhat (1024) rdi nhan vai muc dién ap 5V.

Nhu ¢ trén ta thay nhiét 6 thay doi tuyén tinh 10mV/°C nén doi tir Vol sang °C thi
ta chi can nhan gia tri dién thé vai 100 1a ra nhiét do.

float temp = voltage * 100.0;
1.2. Lap trinh cam bién nhiét d va do am DHT11.

1
2
3
4

DHT11 pins
vcc
DATA
NC
GND

Thong sb ki thuat:

bién ap hoat dong: 3-5.5V DC

Ngudng d6 am: 20 - 90%

Sai s6 d6 am: + 5%

Ngudng nhiét do: 0 - 550C

Sai s6 nhiét do: + 20C

Két ndi cam bién DHT11 v&i mach Arduino

DHT11 irdumo UNO R3

\/cc

Signal D2

—————

I




Dé lap trinh Arduino diéu khién dugc sensor DHT11 ta cin cai dit thém 2 thu vién.

Ban ¢4 thé cai dit thém thu vién truc tiép trong Libraries manager hoic download tir link.
Dau tién 1a Adafruit_Sensor: https://github.com/adafruit/Adafruit_Sensor

® @ Library Manager

Type Al B Tapic  All Adafruit_Sensor

Adafruit TSL2591 Library by Adairuit
Library for the TSL2591 digital luminosity (light) sensors. Library for the TSL2591 digital lumninasity [light) sensars.
Mare infg

Adafruit Unified Sensor 0y Adalruit 1.0.2 INSTALLED
Required for all Adafruit Unified Sensor based libraries. & unified sensor abstraction layer used by many Adalruit sensor libraries,
HMore infg

| AOATPU_VLSILUK T ROarrm
Sensor driver for YL5S3ILOX Time of Flight $ensor Sensor driver for YL33L0X Time of Flight sensor

GobbitLineCommand o Jason Talley

Basic to advanced line following, intersection detection, basic motor control, battery monitoring, gripper control, and basic collision
detection of the Gobbit robat. The built in functions range from simple out of the box single command line fallowing and gripper actuation to
deep fine tuning of PD motor control functions which include battery monitoring for variable manipulation, pin selections for custom L2598 style
mator drivers, sonar range sengor and collision contrgl, presets for the Sparkfun Ardurmoto motor driver, and presets for the Adafruit « 2.3 motor

Close
Sau do la thu vién DHT: https://github.com/adafruit/DHT-sensor-library
| BN Library Manager
Type Al Topic Al dht22]
DHT sansor library oy Adafruit v 1.2.0 INSTALLED
Arduino library for DHT11, DHT 22, etc Temp & Humidity Sensors Arduino library for DHT11, DHT22, etc Temp & Humidity Sensors
More info
Close
/**

* Example for reading temperature and humidity



https://github.com/adafruit/Adafruit_Sensor

* using the DHT22 and ESP8266

*

* Copyright (c) 2016 Losant 1oT. All rights reserved.
* https://www.losant.com
*/

#include "DHT.h"
#define DHTPIN 14  // what digital pin the DHT sensor is conected
to
#define DHTTYPE DHT11 // there are multiple kinds of DHT
Sensors
DHT dht(DHTPIN, DHTTYPE, 15);
void setup() {
Serial.begin(9600);
Serial.setTimeout(2000);

/I Wait for serial to initialize.
while(!Serial) { }

Serial.printin("Device Started");

Serial.printIn(*'----======smmmmmmmmmmm e ";

Serial.printIn("Running DHT!);

Serial.printIn(*'---=-==-=mmmmmmmmm e ");
}

int timeSinceLastRead = 0;
void loop() {

// Reading temperature or humidity takes about 250 milliseconds!

Il Sensor readings may also be up to 2 seconds 'old’ (its a very slow
sensor)

float h = dht.readHumidity();

// Read temperature as Celsius (the default)

float t = dht.readTemperature();

/l Read temperature as Fahrenheit (isFahrenheit = true)




float f = dht.readTemperature(true);

Il Check if any reads failed and exit early (to try again).
if (isnan(h) || isnan(t) || isnan(f)) {
Serial.printIn(“Failed to read from DHT sensor!");
timeSinceLastRead = 0;
return;

¥

/l Compute heat index in Fahrenheit (the default)
float hif = dht.computeHeatIndex(f, h);

/I Compute heat index in Celsius (isFahreheit = false)
float hic = dht.computeHeatIndex(t, h, false);

Serial.print("Humidity: ");
Serial.print(h);
Serial.print(" %\t");
Serial.print("Temperature: ");
Serial.print(t);
Serial.print(" *C "),
Serial.print(f);
Serial.print(" *F\t");
Serial.print(""Heat index: ");
Serial.print(hic);
Serial.print(" *C ");
Serial.print(hif);
delay(2000);
¥

Dong 1: khai bdo véi hé thong 1a trong chuwong trinh ta ¢ st dung thu vién DHT
cua Adafruit.

Dong 3: do ¢ day ta sir dung cong Digital 0 trén Node Wifi nén pin st dung 1a 14 dé
diéu khién module DHT11, vi vay ta dat mot hang s6 vai tén goi DHTPIN c6 gia tri 1a 14.
Ta ciing khai bao loai DHT 1a DHT11 & dong ké tiép. C6 nhiéu loai cam bién khéac nhau
trong dong DHT nhu DHT22 hay DHT21.

Dong 5: khai bao d6i twong DHT, ta can khai bao pin va loai DHT bang cac hing s6
da khai bao & trén.

Trong ham setup, ta can khai tao dbi teong Serial dé sir dung in ra gié tri doc duoc
tir cam bién trong ham loop.




Trong ham loop, ta lan luot doc cac gia tri d6 am, nhiét d6 (d6 C) va nhiét do (do F)
va in ra ctra s6 Serial.

Tién hanh bién dich va upload code I&n Arduino. Luc nay, ban s& thay céc gia tri doc
duoc tir cam bién s& duoc in ra trong cira sé Serial

Sau khi upload chuong trinh 1én mach Arduino, ban hdy bam Ctrl + Shift + M dé
mé cira s6 Serial Monitor va xem két qua.

_io/x]
I Send |
Nhiet do: 30.00 -]

Do am: 54.00

Nhiet do: 30.00
Do am: 54.00

Nhiet do: 30.00
Do am: 54.00

Nhiet do: 30.00
Do am: 54.00

4] | »

¥ dutoscroll  |BothmLa R w| [9800baud x|

2. Lap trinh cam bién am thanh.

Module cam bién &m thanh 12 mét board mach duoc trang bi mét microphone (50Hz
— 100kHz), dé thu nhan &m thanh tir méi trudng xung quanh. Microphone nay chuyén doi
am thanh thanh tin hiéu dién.

Tin hiéu dién nay duoc dua dén bo so sanh LM393 trén bo mach, IC so sanh nay s&
sb hoa va truyén tin hiéu & chan OUT.

Sensitivity Adjustment Power LED

Electret
Microphone

oD LM393 Comparator Status LED

Hinh 7.2.1: Mach cam bién am thanh




VCC: Cép ngudn cho cam bién. Khuyén céo ngudn cap cho cam bién tir 3,3V dén
SV.

GND: La chan ndi dat.

OUT: Pau ra mizc & CAO trong diéu kién yén tinh va mic THAP khi phat hién am
thanh. C6 thé két néi véi cac chan Digital trén Arduino hozc ndi tryc tiép vai Relay.

STT [TEN LINH KIEN SO LUONG
1 Arduino Uno R3 1
2 |Cam bién am thanh 1
3  |Daycim 1
4 Breadboard 1
5 |Relay 5V DC 1

Chan VCC cua cam bién s& duoc ndi véi chan 5V cua board Arduino va chan GND
s& ndi vi GND, chan nhan tin hiéu OUT sé& duoc ndi vao chan Digital (8) cua bo Arduino
Uno R3.
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#define sensorPin 8

/l Variable to store the time when last event happened
unsigned long lastEvent = 0;

void setup() {
pinMode(sensorPin, INPUT); // Set sensor pin as an INPUT
Serial.begin(9600);

¥

void loop() {
// Read Sound sensor
int sensorData = digitalRead(sensorPin);

/'If pin goes LOW, sound is detected
if (sensorData == LOW) {

/I 1f 25ms have passed since last LOW state, it means that
/I the clap is detected and not due to any spurious sounds
if (millis() - lastEvent > 25) {




Serial.printIn("Clap detected!");
¥

/l Remember when last event happened
lastEvent = millis();

¥
¥

3. Bai tap.
3.1. Lap trinh cam bién &nh sang dung quang tro.

Trén mach ¢6 1 bién tro 10K ohm dung dé diéu chinh d6 nhay sang:

Vin vé bén trai (nhin theo hudng tir dudi 1én quang tro): s& tang do nhay cia cam
bién vé&i anh sang: chi can luong anh sang nho thi mach sé& ty ngat.

Vin vé bén phai: s& giam do nhay cua cam bién véi anh sang, can lugng anh sang
v6i cudng d6 manh hon dé ngat mach.

Cam bién nay cd thé sir dung két hop voi Arduino dé 1ap trinh bat tit thay vi mach
Ro-le.

Cam bién nay 1a mot dang cam bién Digital - tin hiéu xuat ra | gia tri Digital HIGH
(5V) va LOW. Tai chan OUT, mach tra vé mic HIGH (5V) khi troi téi (cudong do anh sang
chiéu vao thap) va LOW néu nguoc lai.
Mach cam bién anh sang diing quang tré ¢6 wu diém:

Nho gon.

Do chinh xac cao.

Céc thanh phan phu nhu dién tro, tu dién... can thiét cho mach da dwoc gan day du.
Chi can cap ngudn, ndi day diéu khién vao ro le 1a c6 thé tit/md bong dén hay cac thiét bi
dién khac theo cudng do anh sang chiéu vao cam bién.

Gia thanh thap, khoang 50.000 ddng.

Str dung dién ap chuan 5V tuong thich véi nén tang Arduino.
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int cambien = 10;// khai bao chan digital 10 cho cam bién

int Led = 8;//khdo bao chan digital 8 cho den LED

void setup (){

pinMode(Led,OUTPUT);//pinMode xuat tin hiéu dau ra cho led
pinMode(cambien,INPUT);//pinMode nhan tin hiéu dau vao cho cam bié
}
void loop (){

int value = digitalRead(cambien);//luu gia tri cam bién vao bién value
digitalWrite(Led,value);//xuét gia tri ra dén LED

ky

3.2. Lap trinh bién khoang cach HC-SR04.
Phan cing




Arduino UNO

Breadboard

Day cim breadboard

1 cam bién siéu &m HC-SR04

Cam bién khoang cach siéu &m HC-SR04 duoc sir dung rat phd bién dé xac dinh
khoang cach vi RE va CHINH XAC. Cam bién sir dung s6ng siéu am va c6 thé do khoang
cach trong khoang tir 2 -> 300 c¢m, véi d6 chinh xac gan nhu chi phu thudc vao céch lap
trinh.,

Cam bién HC-SR04 c6 4 chan 1a: Ve, Trig, Echo, GND.

Vee 5Y;

Trig [Mét chan Digital output
Echo [Mét chan Digital input
GND |GND

Dé do khoang céch, ta s& phat 1 xung rat ngin (5 microSeconds - 0) tir chan Trig.
Sau d6, cam bién s& tao ra 1 xung HIGH & chan Echo cho dén khi nhan lai duoc song phan
Xa & pin nay. Chiéu rong cua xung sé bang véi thoi gian song siéu am dugc phat tir cam
bién va quay tro lai.

Tbc do caa am thanh trong khong khi 1a 340 m/s (hang s vat 1y), tuong duong véi
29,412 microSeconds/cm (106 / (340*100)). Khi da tinh dwgc thoi gian, ta sé chia cho
29,412 dé nhan duoc khoang cach.
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1. constint trig = 8; // chan trig caia HC-SR04

2. const int echo = 7; // chan echo cua HC-SR04

3.

4. void setup()

5 {

6. Serial.begin(9600); // giao tiép Serial véi baudrate 9600
7. pinMode(trig, OUTPUT); // chan trig sé phat tin hiéu
8. pinMode(echo,INPUT); // chan echo sé& nhan tin hiéu
9 }

10.

11.void loop()

12.{

13. unsigned long duration; // bién do thoi gian
14. int distance; // bién luu khoang cach

15.

16./* Phéat xung tir chéan trig */

17. digitalWrite(trig,0); // tat chan trig

18. delayMicroseconds(2);

19. digitalWrite(trig,1); // phat xung tir chan trig
20. delayMicroseconds(5); // xung c6 do dai 5 microSeconds
21. digitalWrite(trig,0); // tat chan trig

22.

23./* Tinh toan thoi gian */

24.// Bo d6 rong xung HIGH & chan echo.

25. duration = pulseln(echo,HIGH);

26.// Tinh khoang cach dén vat.

27.distance = int(duration/2/29.412);

28.

29./* In két qua ra Serial Monitor */

30. Serial.print(distance);

31. Serial.printIn("cm™);

32.delay(200);

33.}

3.3. Lap trinh cam bién mura.

Mach cam bién mua gom 2 phan:
Mach cam bién mua dugc gan ngoai troi
Mach diéu chinh d6 nhay can duoc che chin




Mach cam bién mua hoat dong bang cach so sanh hiéu dién thé cia mach cam bién
nam ngoai troi voi gia tri dinh trudc (gié tri nay thay doi dugc théng qua 1 bién tré mau
xanh) tir d6 phat ra tin hiéu déng / ngét ro le qua chan DO. Vi vay, chling ta diing mot chan
digital dé doc tin hiéu tir cam bién mura.

Khi cam bién khé rao (troi khong mua), chan DO ciia module cam bién sé duoc giir
& murc cao (5V). Khi c6 nuéc trén bé mat cam bién (troi mua), dén LED mau d6 s& séang
1én, chan DO duogc kéo xudng thap (OV).

Phan cing
Arduino UNO

Breadboard
Day cim breadboard
1 module cam bién mua

So dd chan nbi

Cam bién mua Arduino Uno
GND |GND

vCC 5Y;

DO [Digital 6

int rainSensor = 6; // Chan tin hiéu cam bién mua & chan digital 6 (arduino)
void setup() {

pinMode(rainSensor,INPUT);// Bat chan cam bién mua 1a INPUT, vi tin hiéu s& duoc
truyén dén cho Arduino

Serial.begin(9600);// Khai dong Serial ¢ baudrate 9600

Serial.printIn("Da khoi dong xong");

¥




void loop() {
int value = digitalRead(rainSensor);//Poc tin hiéu cam bién mua
if (value == HIGH) { // Cam bién dang khong mua
Serial.printin("Dang khong mua");

} else {

Serial.printIn("Dang mua™);
}
delay(1000); // Doi 1 ti cho lan kiém tra tiép theo. Ban hdy tham khao bai "Viét chuong
trinh khong dung lam delay" trén Arduino.VN dé két hop doan code nay va ca chuong
trinh cta ban

}

3.4. Lap trinh cam bién chuyén dong.

PIR 14 chir viét tit cua Passive InfraRed sensor (PIR sensor), tirc 12 b cam bién thu
dong dung ngudn kich thich 1a tia hdng ngoai. Tia hong ngoai (IR) chinh Ia céc tia nhiét
phat ra tir cac vat thé nong. Trong cac co thé song, trong chiing ta ludn c6 than nhiét (thdng
thuong 12 & 37 do C), va tir co thé chling ta s& ludn phat ra cac tia nhiét, hay con goi la cac
tia hong ngoai, ngudi ta s& ding mot té bao dién dé chuyén doi tia nhiét ra dang tin hiéu
dién va nho d6 ma co6 thé 1am ra cam bién phét hién cac vat thé nong dang chuyén dong.
Cam bién nay goi 1a thu dong vi nd khdng ding ngudn nhiét tu phat (Iam ngudn tich cuc,
hay chi dong) ma chi phu thugc vao cac ngudn tha nhiét, d6 1a than nhiét cua cac thuc thé
khac, nhu con nguoi con vat...

Fresnel Lens

Infrared Radial Sensor Features

* Designed for Use with above Sensors

* Optimized for Dual Element
Pyroelectric Devices

* White Light Immunity to Reduce
False Triggers

* UV Resistant for Outdoor Applications

* Designed for Uniform Sensitivity

4. 5mm High excluding pins, Pins - 13.5mm High to Reduce Electronic Gain

Pay 1a ¢au do PIR, loai bén trong gan 2 cam bién tia nhiét, n6 c6 3 chan ra, mot chan
ndi masse, mot chan ndi vai ngudn volt DC, muc &p 1am viéc o thé tir 3 dén 15V. Goc do

Features

* Dual Compensating Elements

* Excellent Operating Stability

* Supply Voltage: 3-15V

* Larger Sense Window for Area Detection
* Body Dimensions: 9. 1lmm Diameter,




l6n. Dé ting dd nhay cho dau do, Ban dung kinh Fresnel, n6 duoc thiét ké cho loai dau co
2 cam bién, goc do 1én, c6 tc dung ngan tia tir ngoai.

Chuyén déng ngang

. kbl Xuét hién tin hiéu
cla ngudn than nhiét

_ Kinh hoi tu Fresnel

Nguyén ly phat hién chuyén déng ngang ciia cac ngudn than nhiét

Céc nguon nhiét (voi nguoi va con vat 1a nguon than nhiét) déu phat ra tia hong
ngoai, qua kinh Fresnel, qua kich loc 14y tia hdng ngoai, n6 duoc cho tiéu tu trén 2 cam
bién hong ngoai gan trong dau do, va tao ra dién 4p dugc khuéch dai véi transistor FET.
Khi c6 mét vat nong di ngang qua, tir 2 cam bién nay s& cho xuét hién 2 tin hiéu va tin hiéu
nay sé& duoc khuéch dai dé c6 bién do du cao va dua vao mach so ap dé tac dong vao mot
thiét bi diéu khién hay bao dong.

Chuan bi

Board Arduino UNO R3

Module PIR - Cam bién chuyén dong

Mot déen LED

Loa




int ledPin = 13; // chon chan 13 bao hiéu LED

int inputPin = 2; // chon ng®d tin hiéu vao cho PIR
int pirState = LOW; // Bat dau véi khong c¢6 bao dong
int val = 0;
int pinSpeaker = 10; //chon chéan cho chudng khi c6 dot nhap

void setup()

{

. pinMode(ledPin, OUTPUT);

10 pinMode(inputPin, INPUT);

11. pinMode(pinSpeaker, OUTPUT);
12. Serial.begin(9600);

13.}

14,

15. void loop()

16.{

©CoNOrwdE

17.val = digitalRead(inputPin); // doc gié tri dau vao.

18.if (val == HIGH) // néu gia tri & muc cao.(1)
19.{

20. digitalWrite(ledPin, HIGH); // LED On

21. playTone(300, 160); // thoi gian chudng kéu




22.delay(150);

23.

24.if (pirState == LOW)

25.{

26. Serial.printIn("Motion detected!");
27.pirState = HIGH;

28.}

29.}

30.else

31.{

32.digitalWrite(ledPin, LOW);
33.playTone(0, 0);

34. delay(300);

35.if (pirState == HIGH)

36.{

37. Serial.printIn(*Motion ended!");
38. pirState = LOW;

39.}

40.}

41.}

42,

43.void playTone(long duration, int freq)
44 {

45. duration *= 1000;

46. int period = (1.0 / freq) * 1000000;
47.long elapsed_time = 0;

48.while (elapsed_time < duration)
49.{

50. digitalWrite(pinSpeaker,HIGH);
51.delayMicroseconds(period / 2);
52. digitalWrite(pinSpeaker, LOW);
53. delayMicroseconds(period / 2);
54.elapsed_time += (period);

55.}

56.}




BAI 8: LAP TRINH PIEU KHIEN TU XA

Giai thiéu:

Cam bién vat can hdng ngoai (Infrared Obstacle Sensor) 1a mét loai cam bién st
dung c6ng nghé hdng ngoai dé phat hién va do khoang cach vat can. Cam bién nay st dung
tia hdng ngoai dé phat ra mot tin hiéu va do thoi gian ma tin hiéu nay tro lai sau khi va
cham véi vt can, tir d6 tinh toan khoang céch giita cam bién va vat can.

Cam bién phét hién vat can thudng duoc sir dung trong cac ung dung nhu robot ty
dong hoa, xe tu 14i, hé théng giam sat khoang céach, va hé thong an ninh ty dong. N6 c6 thé
hoat d6ng & muc ning suat cao, dong thoi ciing dam bao tinh an toan trong cac tng dung
tu dong.

Muc tiéu ciaa bai:
- Trinh bay duoc ciu tric cua cac thiét bj tir xa
Thiét ké va lap trinh duoc cac mach ang dung diéu khién tir xa
Kiém tra va sira chita 16i hu hong
- Két ndi duge chuong trinh véi mé hinh
Phat huy tinh chu dong trong hoc tap va trong cong viéc.
Noi dung chinh:
1. Piéu khién qua héng ngoai

Distance Adjust
IR Power LED
Receiver
( / s
<+— Gnd
V\
K Out
IR Emitter Obstacle LED
LED

Hinh 8.1.1: Cau tao modul hong ngoai.
Chan VCC: la chan cap ngudn cho module, thuong dugc ndi voi ngudn 5V DC.
Chan GND: 1a chan dat, duoc ndi voi chan dat caa nguon.
Chan OUT: 1a chan dix liéu, s& dua ra tin hiéu khi ¢d sy phat hién cua déi tuong.
Nguyén ly hoat ddng caa cam bién vat can hdng ngoai
Cam bién vat can hong ngoai hoat dong dua trén nguyén ly thu phét séng hong ngoai.
Khi cam bién nhan dugc tin hidu tir mot ngudn phat song hong ngoai, nd sé phan hoi lai tin




hiéu d6 va do luong thoi gian phan hdi cua song dé xac dinh khoang céch tir cam bién dén

vat thé.
VARV ARV A A S 4
%eflective Surface///
Z Z /L [JL [ L 7

Circuit Boards

Photodiode IRLED Photodiode IRLED

IR Receiver IR Transmitter IR Receiver IR Transmitter

Cam bién str dung mot bo phat song hdng ngoai dé phat ra tin hiéu séng hong ngoai. Khi
séng hdng ngoai va cham vai vat thé, n6 sé bi phan xa tré lai va dugce nhan bai mot bo thu
s6ng hong ngoai trén cam bién. Cam bién sau do6 sir dung do tré thoi gian giira tin hiéu phét
va tin hiéu nhan dé tinh toan khoang cach tir cam bién dén vat thé.

VCC (3.3V/5V)

Gnd (0V)
Piéu chinh triét &p L

¥\ Digital

Output Pin
Pau thu
\
™
Pau phat
2. Lap trinh diéu khién qua héng ngoai
2.1. Chuan bi dung cu, thiét bi vat liéu.
Tén linh kién S6 lwong
Arduino Uno R3 1
Céap nap 1




Bread Board (Bo Test)

Relay 5V 1 kénh

Day cam (Puc — Céi)

Day ciam (Puc — Duc)

Cam bién vat can hong ngoai

LCD16X2

Board 12C LCD16X2

LED 5V/5MM

Nguon DC 12V/2A

2.2. Lap trinh diéu khién qua hong ngoai.

#include <Wire.h>
#include <LiquidCrystal_12C.h>
LiquidCrystal_12C lcd(0x3F, 16, 2);
#define in 14
#define out 17
#define relay 3
int count=0;
void IN()
{
count++;
Icd.clear();
Icd.print("SO NGUOI:");
Icd.setCursor(0,1);
Icd.print(count);
delay(1000);

}
void OUT()

{

count--;




Icd.clear();

lcd.print("SO NGUOI:");
Icd.setCursor(0,1);
Icd.print(count);
delay(1000);

}
void setup()

{
Icd.begin();
Icd.backlight();
Serial.begin(9600);
Icd.setCursor(0,2);
lcd.print(" HELLO ™);
delay(2000);
pinMode(in, INPUT);
pinMode(out, INPUT);
pinMode(relay, OUTPUT);
Icd.clear();
Icd.print("Person In Room:");
Icd.setCursor(0,1);
Icd.print(count);

b
void loop()

{
if('digitalRead(out))
INO;
if('digitalRead(in))
OuUT();
Serial.print(count);
Serial.printIn("""");

if(count<=0)

{
Icd.clear();
digitalWrite(relay, LOW);
Icd.clear();
lcd.print("KO CO NGUOI:");
Icd.setCursor(0,1);




Icd.print("Den Tat");
delay(200);
b
else
digitalWrite(relay, HIGH);
}

2.3. Két ndi day din va van hanh mach.

O ham loop(), ching ta kiém tra trang thai cua chan OUT va chan IN. Néu chan
OUT duoc kich hoat, chiing ta ting bién count 1&n 1 va hién thj théng tin sé lugng nguoi
trén LCD théng qua ham IN(). Néu chan IN duoc kich hoat, ching ta giam bién count di 1
va hién thi théng tin s6 lwong ngudi trén LCD thong qua ham OUTY(). Sau dé, chung ta in
gia tri hién tai caa bién count ra Serial Monitor.

Néu bién count c6 gia tri nhé hon hodc bang 0, chlng ta tit dén trong phong bang
cach dat chan relay xuéng muc thap va hién thi thong bao “KO CO NGUOI: Den Tat” trén
LCD. Nguoc lai, néu bién count cd gia tri 16n hon 0, chung ta bat dén trong phong bang
cach dat chan relay Ién muc cao.




2.4. Hu héng thwdng gip, nguyén nhan va cach khic phuc.

STT  Hu héng thwong gip Nguyén nhan Céch khic phuc
1 Cam bién khdng nhan duoc | Cam bién khong duoc cap | Kiém tra va dam bao rang cam
tin hiéu dién dung cach. bién duoc cip dién dang cach.
Dau day khong dung hoic | Kiém tra va chic chén rang cac
long. day két ndi déu dung va chic
Cam bién bi hong. chan.
Thay cam bién néu bi hong.
2 Cam bién nhan dién sai Cam bién bi bui ban hoic | | am sach cam bién va dam bao
hogc khdng chinh xac che khuét. khﬁng'cé vat can che khuét.
Goc hoac khoang cach | piay chinh géc va khoang cach
cam bien khong phti hop. | ¢ua cam bién sao cho phii hgp
L6i trong ma lap trinh. Véi yéu cAu sir dung.
Kiém tra lai ma lap trinh va
dam bao rang no duoc Viét
chinh xac va khong co 16i
logic
3 Cam bién phan hdi cham | Tan s6 quét cua cam bién | Didu chinh tan s6 quét cua cam.
khdng phu hop. bién cho phu hop vai yéu cau.
L&i trong lap trinh, vi du | Kiém tra m& lap trinh va loai
nhu d6 tré khdng can thiét. | bo cac doan ma giy do tré
khong can thiét.
4 Xung dot phan cang hoac | Cam bién s dung cung | Kiém tra so dd ndi day va ¢am
phan mém chan GPIO vdi cac thiét bi | bao riang cac chan GPI1O khdng
khac. bi xung dot.
Thu vién phan mém | S dung cac thu vién phan
khong tuong thich. mém twong thich va kiém tra
xung dot vai cac thu vién khac.
3. Bai tap.

3.1. Infrared remote control (diéu khién bang hong ngoai) véi Arduino

v

D N NI N N NN

1 board Arduino UNO x1.

IR LED (hay con goi la LED hong ngoai) x1.

bién tro 30 6m x1.
IR receiver x1.
Remote TV x1.

NGt bam x4.

Day cam breadboard




v" Breadboard

DIGITAL (PWN=~)

(UNO)

> o T . ON .
Rx=m Arduino —

Poan mi nay ding dé doc tin hiéu tir remote. Vao link sau dé tai thu vién hd trg IR

remote: https://github.com/shirriff/Arduino-IRremote/

Sau khi tai thu vién v&, mé cira s6 Arduino, chon Sketch--->Import Library...--->

Add Library....sau d6 chon file .zip vira tai vé dé c6 thé sir dung thu vién.

#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 duoc tin hiéu

{




¥
¥

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

Sau khi upload doan code trén, ma ctra s6 Serial va bam céc nit cia remote, tuy loai
remote s& cd gia tri tra vé khac nhau, remote Sony ctiia minh s& nhu thé nay:

=1

=

=1
m

Autoscroll :No line ending :9600 baud «

DIGITAL (PuH=~) &

Arduino”




#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 ddi tuong IRrecv méi
decode_results results;// luu gitr két qua giai ma tin hiéu

const int RED =7;// LED dé

const int YELLOW = 6;// LED vang

const int GREEN = 5;// LED xanh

[* trang thai cta cac LEDs*/

boolean stateRED = false;

boolean stateYELLOW = false;

boolean stateGREEN = false;

void setup()

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

}

/I 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
}
}

GIAl THICH

Véi doan ma trén, khi nhan cac nat 1, 2, 3 trén remote, cac LED d6, vang, xanh s&

lan luot on-off, khi nhan nat Power thi toan bo LEDs s& tat.
Céac keywords cta thu vién nhu:

IRrecv irrecv(receiverPin);: tao ddi twong IRrecv méi co tén la irrecv sir dung tham

sb 1a receiverPin.
decode_results results; : luu két qua giai mé duoc
irrecv.enablelRIn(); : bat dau giai ma tin hiéu IR
irrecv.decode(&results):: tra vé true néu cd tin hiéu dén
irrecv.resume; : doi tin hiéu IR tiép theo.




BAI 9: LAP TRINH PIEU KHIEN KHONG DAY

Gioi thigu:

ESP8266 13 mot module Wi-Fi véi kha ning két ndi Internet va duoc tich hop san
trén mot sb board nhiing nhr NodeMCU, Wemos, va ESP-01. ESP8266 c6 thé hoat dong
nhu mot diém truy cap (access point), mot client két ndi dén mot diém truy cap khac, hoic
ca hai déu duoc. N6 dugc su dung rong réi trong cac (ng dung IoT (Internet of Things) nhu
cam bién théng minh, hé thdng kiém soat thiét bi, hoic cac tng dung diéu khién tir xa.
Module nay c6 gia thanh ré va rat dé s dung, cing voi d6 13 kha ning twong thich véi
nhiéu loai vi diéu khién khac nhau.

ESP8266 la dong chip tich hop Wi-Fi 2.4Ghz c6 thé lap trinh duoc, ré tién dugc san
Xuat boi mot cong ty ban dian Trung Qudc: Espressif Systems. Pugc phat hanh dau tién vao
thang 8 nam 2014, dong gbi dua ra thi trudng dang Module ESP-01, duoc san xuat boi bén
thir 3: Al-Thinker. C6 kha ning két ndi Internet qua mang Wi-Fi mot cach nhanh chéng va
st dung rét it linh kién di kém. Vi gia ca c6 thé noi 1a rat ré so véi tinh nang va kha ning
ESP8266 c6 thé lam dugc.

ESP8266 c6 mot cong ddng cac nha phat trién trén thé gisi rat 16n, cung cap nhiéu
Module 1ap trinh m& mé gitp nhiéu ngudi c6 thé tiép can va xay dung wng dung rat nhanh.

Hién nay tat ca cac dong chip ESP8266 trén thi truong déu mang nhan ESP8266EX,
la phién ban nang cip cua ESP8266
Muc tiéu ciaa bai:

- Trinh bay duogc cau trdc caa cac thiét bi khdng day
- Thiét ké va lap trinh dugc cac mach ung dung diéu khién khdng day
- Kiém tra va sira chita 16i hu hong
- Két ndi duge chuong trinh véi mé hinh
- Phat huy tinh chu dong trong hoc tap va trong cong viéc.
Noi dung chinh:
1. Pidu khién qua wifi.

ESP8266 ESP-01 1a mot module ToT duoc thiét ké dua trén vi diéu khién ESP8266
cuia cong ty Espressif Systems. Day 1a phién ban module nhé gon nhat trong cac phién ban
cua ESP8266 vai kich thuac chi 24mm x 14mm.

ESP-01 c6 tich hop sin mot bo phat WiFi, du dé két ndi véi mang internet va truyén
dir liéu. Module nay con dugc tich hop mot cong giao tiép chuan UART, cho phép truyén
dir liéu giita ESP8266 va cac thiét bi khac nhu Arduino, Raspberry Pi, hoic may tinh thong
qua cong COM. ESP8266 01 ciing c6 kha nang 1ap trinh va nap firmware thong qua cong
UART, gilip cho viéc phat trién tng dung 10T trg nén don gian hon.




Hinh 9.1.1: Module ESP8266

Théng sb ky thuat ciaa Module Wifi ESP8266 ESP-01:

Chip Wi-Fi: ESP8266EX

Ngudn cip: 3.0V ~ 3.6V DC

Tiéu thu dong dién:

Ché d6 hoat dong: 80mA ~ 170mA

Ché do cho: < 1.0mA

Chuan giao tiép: Wi-Fi 802.11 b/g/n

Tbc do truyén dix liéu: 110 ~ 460800bps (tiy chon)

bién ap: 3.3V DC

Kich thudc: 24mm x 14mm X 3mm

Anten: PCB Anten hodc IPEX anten ngoai (tuy chon)

§I
: ESP-01
T E PINOUT
a i &
oo I«
| ||
(1] anp | NOTES:

ﬂm viTxp & Typ. pin current 6mA (Mac. 12mA)
. For slesp mode, connact GPIO16 and
EXT_RSTB. On wakeup, GPI016 will output
LOW for system reset.
i On boot/resat/wakeup, keap GPIO15 LOW
and GPI02 HIGH.

B EOWER Il sP. FUNCTION(S)

Bl /0 COMM. INTERFACE

B Apc I PIN NUMBER
CONTROL .\,\. PWM

[In/c

Hinh 9.1.2: So dd chan ESP8266 ESP-01




Hudéng dan nap code cho ESP8266 NodeMCU
Buwdc 1: Mo Arduino IDE Ién, click vao File trén thanh cong cu chon Preferences
(Ctrl+Comma).

£ PIR Relayhungczo | Arduino 189 T
File| BHit Sketch Tools Help

New Ctrl+N

Open... Ctrl+ O

Open Recent L

Sketchbook 4

Examples 4

Close Ctrl+W

Save Ctrl+5

Save As.. Ctrl+5Shift+5

Page Setup  Ctrl+Shift+P OULpUL
Print Ctrl+P

Preferences  Ctrl+Comma

input

Quit Ctrl+ ()

Buwéc 2: Copy dudng Link bén dudi bo vao 6 td mau vang va nhan OK la xong.
Copy Link tai day: http://arduino.esp8266.com/stable/package esp8266com_index.json
chen-link-cho-esp8266

Sketchbook location:

C:\Jsers\CaoHung\DocumentsArduing

Editor language: iSystern Default - (requires restart of Arduino)
Editor font size: 12

Interface scale: Automatic | 100 - % (requires restart of Arduing)

Theme: :Default theme w (requires restart of Arduino)

Show verbose output during: [~ | compilation [~ upload

Compiler warnings: MNone  «

|| Display line numbers

|| Enable Code Folding

Verify code after upload

[] Use external editor

Aagressively cache compiled core

Check for updates on startup

Update sketch files to new extension on save (.pde -> .ino)
Save when verifying or uploading

Additional Boards Manager URLs: |hth:l:ﬂarduino.espSZEG.comfsEblefpadcage_espSZGSoom_index.json |

More preferences can be edited directly in the file
C:\Users\CaoHuna'\AppData'Local\Arduina 15\preferences. it

{edit only when Arduino is not running)

OK Cancel

Vao Tools > Board > Boards Manager




5 PIR_Relayhungcao | Arduino 1.8.9 o

File Edit Sketch Tools||Help

Auto Format Ctrl+T
Archive Sketch
PIR_Relayhun Fix Enceding & Reload
/fdefine the Manage Libraries... Ctrl+Shift+]
int Relay = 3 ooial Monitor Chrl+Shift+M
int PIR = 2;
int Buzzer = Serial Plotter Crl+Shift+L
int LED = 12: Boards Manager...
WIF201 / WiFiNIMA Firmware Updater
s
void setup() z : —
//define th Board: "Arduino Yun I Arduino AVR Boards
pinMode (Rel Port @ Arduine Yin
pinMode (Buz Get Board Info

Arduino/Genuino Uno

i nMnde (T.EN

Ctra s6 m& 1én ta Seach “Esp8266” dé tai danh muc cua cac Board vé. Nhan Install
dé tién hanh cai dat. Poi mot 1at dé chuong trinh tim kiém. Ta kéo xudng va click vao
ESP8266 by ESP8266 Community, click vao Install. Chd phan mém tu dong download va

cai dat.

@ Boards Manager =
Type :AJI v:lespSZGG I
esp8266 by ESP8266 Community -

Boards included in this package:

Generic ESPB266 Module, Generic ESPB285 Module, ESPDuino [ESP-13 Module), Adsfruit Feather HUZZAH ESP8266, Invent One,
XinaBox CW01, ESPresso Lite 1.0, ESPresso Lite 2.0, Phoenix 1.0, Phoenix 2.0, NodeMCU 0.9 (ESP-12 Module), NodeMCU 1.0
(ESP-12E Module), Olimesx MOD-WIFI-ESPE266(-DEV), SparkFun ESPE266 Thing, SparkFun ESPE2E6 Thing Dev, SweetPes
ESP-210, LOLIN{WEMOS) D1 R2 & mini, LOLIN[WEMOS) D1 mini Pro, LOLIN(WEMOS) D1 mini Lite, WeMos D1 Ri, ESPino (ESP-12
Module), ThaiEasyElec's ESPino, Wiflnfo, Arduino, 4D Systems gend IoD Range, Digisturmp Osk, WiFiduino, Amperka WiFi Slot,
Seeed Wio Link, ESPectro Core.

Online help

More info

(250 v || mstal

Boards Manager

Type Al w | |Filter your search...

Intel i686 Boards by Intel
Boards included in this package:
Edison.

More info

AMEL-Tech Boards by AMEL Technology
Boards included in this package:
SmartEverything Fox.

Online help

Maore info

asp8266 by ESP8266 Community
Boards included in this package:
Generic ESPB266 Module, Olimex MOD-WIFI-ESPEB266(-DEV), NodeMCU 0.5 (ESP-12 Module), NodeMCU 1.0 (ESP-1ZE Module), Adafruit HUZZAH

ESP8266 (ESP-12), SweetPea ESP-210.
Install

More info

COnline help
Close




Chon Board dé Iap trinh cho ESP8266:
Két néi mudule USB-to-UART vao may tinh. Vao Tool—Board—Generic ESP8266
Module, chon cong COM twong tng véi module USB-to-UART twong ung.

sketch_aug22a | Arduino 1.6.5 - O p

File Edit Sketch Tools Help

Autc Format Ctrl+T
Archive Sketch
sketch_aug22; Fix Encoding & Reload
void setup() Serial Monitor Ctrl+ Shift+ M
// put your
Board: "Arduino Uno” E Boards Manager...
! Port Arduino AVR Boards
vold loop() f Programmer: "AVRISP kil ; Arduino Vin
f/ put your ®  Arduine Une

Burn Bootloader

Arduine Duemilanove or Diecimila
Arduing Mano

Arduine Mega er Mega 2560
Arduine Mega ADK
Arduine Leonardo

Arduine Micro

Arduine Esplora

Arduine Mini

Arduine Ethernet

Arduine Fio

Arduine BT

LilyPad Arduine USB

LityPad Arduino

Arduine Pro or Pro Mini
Arduine MG or older
Arduine Robot Control
Arduine Robot Metor
Arduine Gemma

habsats g dules

I Generic ESP3266 Module
Adafruit HUZZAH ESPB266

Sau khi két ndi UART vs ESP8266. c6 thé test code ESP8266 ¢ day:

int pin = 2;
void setup() {
pinMode(pin, OUTPUT);

¥

void loop() {




digitalWrite(pin, HIGH); //bat led

delay(1000); /ldtng 1s
digitalWrite(pin, LOW); //tit led
delay(1000); /ldtng 1s

2. Lap trinh diéu khién qua wifi
2.1. Chuan bi dung cu, thiét bi vat liéu.

Cai san Arduino IDE trén may

Cai thu vién Blynk theo dudng link da gan

Chon két ni véi ESP32 theo diing board va dang cong COM

Cai dat tién ich ho tro Iap trinh ESP32 trong Arduino IDE

Tao mot sketch méi dé viét code ESP32 Blynk

1. Tai tng dung Blynk tir App Store hoac Google Play

2. Sau khi tai xudng, ban hdy mé @ng dung va tao tai khoan (Create New Account).
Néu da co tai khoan, ban nhan vao Log In (ding nhap). Luu y: Ban can nhap email chinh
Xéc, vi ching ta s& dung chung dé nhan ma xac thyc ¢ budc tiép theo.

3. Tao mot dy &n méi, chon thiét bi 12 ESP32 va chon loai két ndi 1a WiFi dé bat dau
du &n ESP32 Blynk nay.

4. Sau khi nhan nat tao, mot ma xac thuc s& dugc gui vé email, ban hdy mé email
kiém tra va xac thuc nhé.




5. Click vao bat ky ddu trén man hinh dé mé hop tién ich. Trong dy 4n ESP32 Blynk
— diéu khién dén LED nay, chung ta s& str dung nit (button). Ban hay kéo 1 n(t ra man hinh
chinh nhé.

6. Click vao nut dé thay doi cai dit. Trong pham vi bai nady, minh s& cau hinh 1a
Digital GP21, sau d6 click chon ché d6 dé chuyén doi.

7. Cudi cung, click vao nat PLAY. Giao dién s& chuyén tir ché d6 EDIT (chinh sira)
sang ché do PLAY. O PLAY, ban c6 thé twong tac va diéu khién cac thiét bi ngoai vi. Tuy
nhién, IGc nay thi ban khéng thé kéo va tha vao widget méi, ban phai nhan STOP va tro vé
ché do EDIT thi méi lam duoc viéc nay.

GNO D) {d vee
—GPIO15 [) g crio1s
GPo2 D ESP8266 [ crion2 &
oo By ESP-12 d sriora 2 10k
CP2102  GND = FRONT
usBSerial gy GPos D q crio16 Céne tic
Converter S
™o —L GPioa D d oo s |
——rx0 D Q anc =
o o )
Chay binh thuong mo P | ©d0FIO$?S | q nest
GPIOO | ]
) GND
Khi 13p trinh |

2.2. Lap trinh diéu khién qua wifi.
#include <ESP8266WiFi.h>
#include <WiFiClient.h>
#include <ESP8266WebServer.h>
#include <ESP8266mDNS.h>

MDNSResponder mdns;

ESP8266WebServer server(80);

String webPage;

const char* ssid  ="wifi";  //Thay tén wifi ¢ day

const char* password = "password"; //Thay tén password ¢ day

void setup() {




pinMode(12, OUTPUT); //led chan 12
pinMode(13, OUTPUT); //led chéan 13

webPage += "<h1>ESP8266 Web Server</hl1><p>Socket
href=\"socket1On\"><button>ON</button></a>&nbsp;<a
href=\"socket1Off\"><button>OFF</button></a></p>";
webPage += "<p>Socket #2
href=\"socket20n\"><button>ON</button></a>&nbsp;<a
href=\"socket2Off\"><button>OFF</button></a></p>";

Serial.begin(115200);
delay(100);

Serial.printin();
Serial.printin();
Serial.print("Connecting to ");
Serial.printin(ssid);

WiFi.begin(ssid, password);

while (WiFi.status() 'I= WL_CONNECTED) {
delay(500);
Serial.print(".");

b

Serial.printin("");
Serial.printin("WiFi connected");
Serial.printIn("1P address: ");
Serial.printin(WiFi.locallP());

if (mdns.begin("esp8266", WiFi.locallP()))
Serial.printin("MDNS responder started");

server.on("/", [10{
server.send(200, "text/ntml", webPage);

b
server.on(*/socket10On", [1({

#1 <a

<a




server.send(200, "text/html", webPage);
//Béat led 12
digitalWrite(12, HIGH);
delay(1000);

b;

server.on("/socketlOff", [10{
server.send(200, "text/html"”, webPage);
/[Tat led 12
digitalWrite(12, LOW);
delay(1000);

b;

server.on("/socket20n", []O{
server.send(200, "text/html"”, webPage);
//Bat led 13
digitalWrite(13, HIGH);
delay(1000);

b

server.on("/socket20ff", [10{
server.send(200, "text/html"”, webPage);
/Tt led 13
digitalWrite(13, LOW);
delay(1000);

b

server.begin();

Serial.printin("HTTP server started");

b
void loop() {

server.handleClient();
} ~ 7
Doan code trén sé dang nhap vao wifi + password dugc chinh stra san. Néu sai
s& xuat hién diu cham.................... lién tuc.

ESP8266 c6 2 loai server:

ESP & ché do Access Point: ESP8266 ty tré thanh 1 diém phét wifi, ¢d ip riéng
khi truy cap vao (thuong l1a 192.168.4.1) va cling tao dugc web page.

ESP truy cap vao wifi chung: Khi d6 ESP8266 sé c6 dia chi riéng cua minh,
mé trinh duyét bat ky (Chrome, Firefox...) gb vao 6 dia chi ip s& vd webpage.




gidng nhau.
server.on("/", [10{
b

192.168.0.105/

//Bat led 12

delay(1000);
b

Ca 2 phuong thirc chi khac nhau vé cach truy cap, con code tao web page

server.send(200, "text/html", webPage);

Server theo doi duong link "/" nghia la trang chd. Vi du ip caa minh la

server.on("/socket1On", []JO{
server.send(200, "text/html", webPage);

digitalWrite(12, HIGH);

2.3. Két ndi day dan va van hanh mach.

2.4. Hw héng thwong gip, nguyén nhan va cach khic phuc.

STT

Hu héng thwong gap

Nguyén nhan

Cach khic phuc

1

ESP8266 khong két ndi
dugc voi mang Wi-Fi

Sai SSID hoac mat khau
Wi-Fi.

Kiém tra va chic chan rang
SSID va mat khau Wi-Fi ding.




Tin hiéu Wi-Fi yéu hoic
khong 6n dinh.

Cac thiét 1ap cau hinh
mang khong ding.

Dit ESP8266 gan router Wi-Fi
dé cai thién tin hiéu.

Kiém tra va ciu hinh lai cac
thiét 1ap mang cho ding.

Khéng diéu khién duoc
LED qua giao dién web
hoac trng dung

Li trong ma lap trinh, dac
biét 1a trong phan xir ly
y&u cau tir giao dién web.
Cong GPIO khong duoc
thiét lap dtng.

Két ndi phan cung gita
ESP8266 va LED khoéng
dang.

Kiém tra va sta I6i mi lap
trinh,

bam bao rang coéng GPIO
duoc thiét 1ap chinh xac trong
ma.

Kiém tra két ndi phan cung
gitta ESP8266 va LED, dam
bao rang LED duoc két ndi
dung cuc va chan GPI1O.

LED nhap nhay khong déu
hoac khéng phan hoi

Nguon dién khoéng on
dinh.

Str dung GPIO khdng phu
hop (Mot sé chan GPIO ¢6
chuc nang dac biét trén
ESP8266).

Ldi logic trong ma diéu
khién.

Sir dung ngudn dién 6n dinh,
dam bao rang ESP8266 va
LED dugc cap nguon di.

Sir dung cac chan GPIO
khuyén nghi dé diéu khién
LED (vi du: GP102, GPIOA4).
Kiém tra va sura 16i logic trong
ma diéu khién, dam bao céc
lénh bat/tit LED duoc thuc thi
ding.

4

Khong tai dugc ma lap
trinh 1én ESP8266

Cong COM khong diing
hoac bji chiém dung boi
phan mém khéc.

Két néi USB khong chac
chan hoic cap USB kém
chat luong.

Sai tbc do baud hoic thiét
lap khong dung trong phan
mém IDE (Arduino IDE,
PlatformlO, v.v.).

Kiém tra va chon ding cong
COM trong phan mém IDE.
Str dung cap USB chat luong
t6t va dam bao két néi chac
chan.

Kiém tra va thiét lap ding toc
d6 baud (thuong la 115200) va
cac thiét lap khéc trong phan
mém IDE.




BAI 10: LAP TRINH GIAO TIEP LCD

Gioi thigu:

Man hinh LCD 16x%2 la mot linh kién duoc st dung rong rai trong trong cac du an
dién tir va lap trinh.

LCD (Liquid Crystal Display) 1a man hinh tinh thé l1ong. LCD Ia loai thiét bi dé hién
thi cac Ky tu, cO cau tao boi cac diém anh chtra cac tinh thé long (liquid crystal).

Man hinh LCD c¢6 uvu diém 1a phang, cho hinh anh sang, chan that va tiét kiém ning
lwong. Vai Arduino, ching ta cé thé st dung LCD 16x2, gdm 2 dong, mdi dong 16 & ky
tu. Vi tri cac 6 ky tu duoc danh tr 0, 1, 2, 3, 4, 5,...,15.

Muc tiéu cuaa bai:

- Trinh bay duogc cau trdc caa LCD

- Thiét ké va lap trinh dugc cac mach ung dung dung LCD

- Kiém tra va sira chita 16i hu hong

- Két ndi duge chuong trinh véi mé hinh

- Phat huy tinh chu dong trong hoc tap va trong cong viéc.

Noi dung chinh:
1. Két néi LCD.
1.1. Phan loai LCD.
VSS VDD VEERS RWENDO D1 D2 D3 D4 DS D6 D7 A K
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Ngay nay, thiét bi hién thi LCD 1602 (Liquid Crystal Display) duoc sir dung trong
rat nhiéu céc ung dung cia VDK. LCD 1602 c6 rat nhiéu vu diém so vai cac dang hién thi
khac nhu: kha niang hién thi ki tu da dang (chi, so, ki tw d6 hoa); dé dang dua vao mach
rng dung theo nhiéu giao thirc giao tiép khac nhau, tiéu ton rat it tai nguyén hé thong, gia
thanhré,...
Thong sb ki thuat cua san pham LCD 1602:

- Pién 4p MAX : 7V

- bién ap MIN : - 0,3V

- Hoat dong 6n dinh : 2.7-5.5V

- bién ap ra muc cao : > 2.4

- bién ap ra muc thap : <0.4V




- Dong dién cip ngudn : 350uA - 600uA
- Nhiét 6 hoat @ong : - 30 - 75 35 C
1.2. So' @ chan va chire ning cac chin ciia LCD.

Chan

KY hiéu

Mo ta

Vss

Chan ndi dat cho LCD, khi thiét ké mach ta ndi chan nay véi
GND cua mach diéu khién

VDD

Chan cap ngudn cho LCD, khi thiét ké mach ta ndi chan nay
véi VCC=5V ctia mach diéu khién

VEE

Diéu chinh d¢ twong phan cua LCD.

RS

Chan chon thanh ghi (Register select). N6i chan RS véi logic
“0” (GND) hoic logic “1” (VCC) dé chon thanh ghi.

+ Logic “0”: Bus DB0-DB7 s& ndi voi thanh ghi 1énh IR cua
LCD (6 ché do “ghi” - write) hodc ndi v6i b dém dia chi
ctia LCD (¢ ché do “doc” - read)

+ Logic “1”: Bus DB0-DB?7 sé& ndi véi thanh ghi dit liéu DR
bén trong LCD.

R/W

Chan chon ché d6 doc/ghi (Read/Write). N6i chan R/W véi
logic “0” dé LCD hoat dong & ché d6 ghi, hoac ndi véi logic
“1” @& LCD & ché d6 doc.

Chéan cho phép (Enable). Sau khi céc tin hiéu duoc dit 1én
bus DB0-DB7, céc 1énh chi duoc chap nhan khi c6 1 xung
cho phép cua chén E.

+ O ché @6 ghi: Dit liéu ¢ bus s& duoc LCD chuyén
vao(chap nhan) thanh ghi bén trong né khi phat hién mot
xung (high-to-low transition) cua tin hiéu chan E.

+ O ché do doc: Dit lidu s& dwoc LCD xuat ra DBO-DB7 khi
phéat hién canh I&n (low-to-high transition) & chan E va duoc
LCD giit & bus dén khi nao chan E xudng mirc thap.

DBO -
DB7

Tam duong cua bus dir liéu dung dé trao doi thong tin véi
MPU. C6 2 ché d6 st dung 8 duong bus nay :

+ Ché d 8 bit : Dir liéu duoc truyén trén ca 8 dudng, véi bit
MSB la bit DB7.

+ Ché d6 4 bit : Dit liéu duoc truyén trén 4 duong tir DB4 t6i
DB?7, bit MSB la DB7

Nguén duong cho dén nén

GND cho dén nén

2. Lap trinh giao tiép LCD.




2.1. Chuin bi dung cu, thiét bi vat liéu.

STT Tén linh kién S6 lwong Ghi chu
1 Arduino UNO 1
2 Breadboard 1
3 Day cim breadboard 10
4 Module LCD (16x02, 20x04,... 1
5 Bién tro (1k, 4.7K, 10K,.. 1

o wn -

o

VSS: tuong duong vai GND - cuc am

R 4 | 1! & 1€ >
©CONONDWN

VSS (Ground)

VDD (+ve)

VE (Contrast Voltage)
Register Select
Read/Write

Enable

Data 0

Data 1

Data 2

(10 Data 3
¢ 11 Data 4

12 Data 5
_13 Data 6

\€ 14 Data7

15 Backlight Anode (+ve)

E \‘ .16 Backligt Cathode (Ground)

VDD: twong duong vdi VCC - cuc duong (5V)
Constrast Voltage (Vo): diéu khién d6 sang man hinh

Register Select (RS): diéu khién dia chi nao s& duoc ghi dit liéu
Read/Write (RW): Ban sé doc (read mode) hay ghi (write mode) dit liéu? N6 s€ phu

thudc vao ban gui gid tri gi vao.

Enable pin: Cho phép ghi vao LCD
DO - D7: 8 chan du liéu, mdi chan s& co gia tri HIGH hoic LOW néu ban dang &
ché d6 doc (read mode) va n6 s& nhan gié tri HIGH hoic LOW néu dang & ché do

ghi (write mode)

Backlight (Backlight Anode (+) va Backlight Cathode (-)): Tat bat dén man hinh

LCD.

2.2. Lap trinh giao tiép LCD.




Thu vién LiquidCrystal 1a thu vién diéu khién LCD trén Arduino, n6 duoc xay dung
dé cho cac ban c6 thé lap trinh diéu khién cac module LCD 6 vudng mot cach nhanh chéng
ma khéng can phai 1ap trinh nhiéu. Thu vién nay duoc viét dé ph hop véi con IC HD44780
(con diéu khién module LCD), tuy nhién, trén thi truong minh toan thay cac con LCD cua
Trung Qudc va thu vién nay van hoat dong tét. Nghia 13, ban chi can mua module LCD vé
va gin vao Arduino, nap code 1a chay dugc, khong can quan tAm dén IC diéu khién LCD.

#include <LiquidCrystal.h>//Khai bao thu vién
LiquidCrystal Icd(12, 11, 5, 4, 3, 2);//Khai bao cac chan RS, E, D4-
D7 két néi véi Arduino
void setup() {
Icd.begin(16, 2);//Khéi tao man hinh LCD va xac dinh kich thudc
man hinh LCD la 16x2
}
void loop() {
Icd.clear();//X6a man hinh va dat con tro vé vi tri dau tién (0, 0)
lcd.setCursor(6,0);//Di chuyén con tré dén cot twong wng
led.print("HELLO");//Xuat ra man hinh ti vi tri con tro
Icd.setCursor(5,1);
Icd.print("ARDUINQO");
delay(1000);
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2.3. Két ndi day dan va van hanh mach.
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Pé LCD hoat dong:

Can cap ngudn dwong (+) vao chan VDD ctia LCD, cap ngudn &m (-) vao chan VSS.
Két ndi chan Baclight Anode vé&i ngudn duong (+) va Backlight Cathode véi ngudn

am (-) dé diéu khién bat dén man hinh.
Két ndi chan VEE véi bién tre dé diéu khién do sang man hinh.




Chan R/W két ndi véi GND (R/W=0) dé ghi dit liéu vao LCD.
Két ndi chan RS va Enable véi board mach Arduino dé giao tiép voi Arduino.
Piéu khién LCD & ché d6 4 bit, két ndi 4 chan D4, D5, D6, D7 véi board mach

Arduino.

Khi str dung mach gia 1ap giao tiép LCD véi Arduino thi c¢é thé khong can sir dung
chan VDD, VSS, VEE ciing nhu Backlight Anode (+) va Backlight Cathode (-).
2.4. Hu héng thwdng gip, nguyén nhan va cach khic phuc.

STT

Huw héng thwong gap

Nguyén nhan

Céch khac phuc

Man Hinh Khaéng Hién Thi

Két ndi day bj sai: Day ndi
gitra Arduino va LCD cé
thé bi cidm sai chan hoic
long.

Pién ap cung cap khéng
da: LCD khong nhan dua
ngudn dién dé hoat dong.

Thu vién LCD khong
dugc khai bao dung:
Khong bao gom ding thu
vién hoac khong khai bao
dung cau hinh trong ma
nguon.

Kiém tra két ndi day: Pam bao
rang tat ca cac day két ndi dang
theo so dd mach.

Kiém tra ngudn dién: Dam bao
rang nguon dién cung cap cho
LCD la du (thuong la 5V cho
cac man hinh LCD phé bién).
Kiém tra thu vién va cau hinh:
Kiém tra lai ma ngudn dé dam
bao ban di bao gom thu vién
LCD (vi du: LiquidCrystal.h)
va khai bao dung cac chan két
no.

Man Hinh Hién Thi Khang
Dung Ky Ty

Lbi ma ngudn: M4 ngudn
c6 thé co 16i hoic khdng
giri ding di ligu t6i LCD.
L6i thu vién: Phién ban
thu vién c6 thé khong
tuong thich hogc co 16i.
Ldi giao tiép: Tin hiéu
giao tiép giita Arduino va
LCD bi nhiéu.

Kiém tra md ngudn: Pam bao
rang ma ngudn khdng c6 15i va
dir liéu gui téi LCD dang dinh
dang.

Cap nhat thu vién: Kiém tra va
cap nhat thu vién LCD Ién
phién ban méi nhat.

Kiém tra giao tiép: Dam bao
rang day két néi ngan gon,
cach xa nguon nhiéu va su
dung day chat luong tét.

Man Hinh Chép Tat Lién
Tuc

Nguén dién khoéng 6n
dinh: CO su dao dong
trong nguén cung cap
dién.

L3i phan mém: M4 ngudn
c6 thé c6 vong lap khdng

Kiém tra nguon dién: Sir dung
ngudn dién 6n dinh va kiém tra
day két néi.

Téi wu ma ngudn: Pam bao
rang ma nguon duoc viét ti uu




t61 wu hoic gay qua tai cho | va khdng gay qué tai cho vi
Arduino. diéu khién.

3. Bai tap.
3.1. Nhép nhay chix trén man hinh LCD.
* Phan cirng
1 con Arduino Uno R3
1 Text LCD 16x2(c6 thé dung véi module 12C)
1 Bién Tro 10k
1 Bién Tro 220 ohm
1 breadboard
Mot sé day breadboard
* Két ndi mach

e

N3y np ueys d

Cap ngudn cho LCD va dén

* Lap trinh.

//Thém thu vién LiquidCrystal - n6 c6 sin vi vay ban khong can cai thém
gica
#include <LiquidCrystal.h>

/IKhéi tao vai cac chan




LiquidCrystal lcd(12, 11, 5, 4, 3, 2);
void setup() {

lcd.begin(16, 2);//Thong bao day la LCD 1602

lcd.print("Hello World!")://In ra dong chit, ban c6 thé chinh chix lai tuy
y

Icd.setCursor(0, 1);

Icd.print(*"arduino.vn®);

ky

void loop() {

lcd.noDisplay()://X0& man hinh hién thi
delay(500);//cho 0,5 giay
lcd.Display();//Hién thi tro lai
delay(500);

}

3.2. Chwong trinh ty dich chuyén chir & dong thir 1 trén LCD khi bét dau c6 ki tu &
dong thir 2

// Thém thu vign
#include <LiquidCrystal.h>

/IKhai bado cac chan LCD
LiquidCrystal lcd(12, 11, 5, 4, 3, 2);

void setup() {
/I Cau hinh hang va cot LCD
Icd.begin(16, 2);

}

void loop() {
// Pua con tro vé vi tri (0,0):
Icd.setCursor(0, 0);
llnragiatrite 0-9:
for (int thisChar = 0; thisChar < 10; thisChar++) {




Icd.print(thisChar);
delay(500);

¥

// Bat con tro tai vi tri (16,1):

Icd.setCursor(16, 1);

/1 Céu hinh hién thi tu cuén chi;

Icd.autoscroll();

//IN giatrite 0 - 9:

for (int thisChar = 0; thisChar < 10; thisChar++) {
Icd.print(thisChar);
delay(500);

} ,

/[ Tat chtrc nang ty dong cudn

Icd.noAutoscroll();

/1 X6a man hinh cho vong lap ké tiép
Icd.clear();

BAI 11: LAP TRINH GIAO TIEP ADC




Gioi thigu:

ADC la viét tat ciia Analog to Digital Converter. ADC duoc st dung dé chuyén doi
dau vao tuong tu (thudng 1a dién &p) sang dang ky thuat s6. Diéu can thiét 1a moi vi diéu
khién phai c6 ADC, vi tit ca cac vi diéu khién chi hoat dong trén dién ap dau vao va dau ra
Ky thuat s6.

Vi vay, ADC l4y dién ap twong ti va chuyén ddi ching thanh k¥ thuat sb, va dua
chung dén bo vi diéu khién. Trong bang Arduino UNO, c6 mot b ADC 10-bit da kénh. O
day, 10-bit c6 nghia 1a dién ap dau vao 0-3.3V hoic 0-5V dugc anh xa thanh cac gia tri ky
thuat sé trong pham vi tir 0 dén 1023 (Vi 2710 = 1024).

Trén Arduino UNO c6 tong cong 6 chan ADC. Céc chan nay 1a A0, A1, A2, A3, A4 va
A5. Dé hiéu diéu ndy mot cach dé dang nhat, ching ta s& tao mot mach su dung chiét ap
(potentiometer)va bo mach Arduino UNO.

Muc tiéu cuaa bai:

- Trinh bay dugc cong thic chuyén d6i cuia ADC
Thiét ké va lap trinh dugc cac mach ung dung dung ADC
Kiém tra va sira chira 15i hu hong
Két ndi dugc chuong trinh véi mé hinh
Phat huy tinh chi dong trong hoc tap va trong cong viéc.

Noi dung chinh:
1. Giao tiép ADC.

Hau hét tat ca cac vi diéu khién hién dai déu c6 ADC tich hop sin, phd bién nhit 13
Arduino dua trén ATMega328P véi d6 phan giai 10 bit va STM32 véi @6 phan giai 12 bit.

Arduino IDE cung cap ham ‘analogRead ()’ dé doc dién ap analog trén mot trong
cac chan analog va tra vé gia tri s nguyén 10 bit, tirc 12 pham vi tir 0 dén 1023.

Bién tro chi don gian chi 1a mot dién trg cd thé thay d6i duoc tri s6. Mach Arduino
khong doc truc tiép dién tro nay ma doc gian tiép qua dién 4p ma bién tré gay ra.

Biéntre

Phan mau vang 1a mot 16p dién tro. Cay kim mau xanh duge dé chat xudng phan
dién tro ndy. Gia st c6 dong dién di tir 1 dén 3 thi n6 s& phai qua phan mau vang (dugc to
d6) va d6 chinh 1a dién trg hién tai cua bién tré. Chi viéc van ciy kim dé ting giam do dai
cua vung mau do, qua do tang giam gia tri dién tro.

Gia st dat mot hiéu dién thé vao 2 cuc 1 va 2, sir dung cong thie dinh luat Om, ta
c6 thé tinh duoc dién &p lay ra ¢ cuc 3. Khi van bién tro, ta s& lam thay dbi dién tro & phan
mau dé va mau vang (do dién tich ciia ching thay doi), qua d6 lam thay doi dién &p ¢ chan
3. Nhiing cai volume van am thanh to / nhé ciing ¢6 nguyén li hoat dong twong tu nhu vay.




Nguoi ta goi hé 2 dién tré ndy 1a cdu phan ap, tirc 13 phan chia dién 4p nhd mot cau
dién tro.
2. Lap trinh giao tiép ADC.
2.1. Chuin bi dung cu, thiét bi vat liéu.
Mach Arduino (trong bai stir dung Arduino UNO R3).
Breadboard.
Bién tr& (ban c6 thé chon loai bt ki).
2.2. Lap trinh giao tiép ADC.
void setup() {
Serial.begin(9600); //M¢& cong Serial dé giap tiép | tham khao Serial

¥

void loop() {
int value = analogRead(A0); //doc gia tri dién ap ¢ chan A0
//(value luén nam trong khoang 0-1023)
Serial.printin(value);  //xuat ra gia trj vira doc

int voltage;

voltage = map(value,0,1023,0,5000); //chuyén thang do cta value
/ltr 0-1023 sang 0-5000 (mV)

Serial.printin(voltage); //xuét ra dién ap (don vi la mV)

Serial.println(); ~ //xudng hang

delay(200); //dgi 0.2 giay
}
Bam Ctrl + Shift + M dé mo ctra s6 Serial Monitor va xem két qua.
Il
I Send |
733 ;I

150
733

150
733

149
728

149
728

v
1] | »

W adtoscroll — [BothmiacR | [ss00baud = |

Dong dau tién la gia tri dién ap doc duoc bang lénh analogRead();
Dong thir 2 14 gié tri dién &p (tinh bing mV) sau khi dung ham map() dé chuyén d6i




2.3. Két ndi day din va van hanh mach.
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2.4. Hu héng thwong gip, nguyén nhan va cach khic phuc

STT  Hu héng thwong gip Nguyén nhan Céch khic phuc




1

Két Qua Poc ADC Khéng
Chinh Xac

Nhiéu dién ta: Nhiéu tu
cac thiét bi khac hoac tir
chinh mach Arduino.
Ngudn dién khong 6n
dinh: Pién &p cung cap
cho Arduino hoac cam
bién khong 6n dinh.
Khong hiéu chinh cam
bién: Cam bién hoac mach
do khong duoc hiéu chinh
dang cach.

Giam nhiéu: Sir dung céc tu loc
(capacitor) dé loc nhidu trén
cac duong tin hiéu va ngudn
dién. Pat Arduino va cam bién
cach xa cac ngudn nhidu dién
tur.

On dinh ngudn dién: Bam bao
rang nguodn dién cung cap cho
Arduino va cam bién 13 6n dinh
va du manh. St dung b ngudn
chét luong tot.

Hiéu chinh cam bién: Hiéu
chinh cam bién trugc khi st
dung dé dam bao do chinh xac
cua két qua do.

2

Két Qua Boc ADC Thay
Doi Dot Ngot

Két ndi day khong chac
chin: Cac day két ndi bi
long hoac khdng cim
dang.

Sai cau hinh: Sai cai dit
trong ma ngudn, khong
chon dung chan ADC
hoac khong cai dat dung
gia tri tham chiéu.

Kiém tra két ndi: Bam bao ring
tat ca cac day két ndi chic chan
va ding chan.

Kiém tra cau hinh: Pam bao
rang ma nguon cai dat ding
chan ADC va gid tri tham
chiéu.

3

Gié& Tri ADC Khéng Thay
Doi

Cam bién khdng hoat
dong: Cam bién hoic
mach do ¢6 van dé.

M4 nguon sai: M& ngudn
khong doc ding chan hoac
c6 15i trong logic.

Kiém tra cam bién: Dam bao
rang cam bién hoat dong binh
thuong. Thir thay thé bang cam
bién khac néu co.

Kiém tra md ngudn: Pam bao
rang ma nguon doc dung chan
va khong co 16i logic.

3. Bai tap.
Bai Tap 1: Poc Gia Tri Cam Bién Nhiét Do LM35

void setup() {

Serial.begin(9600);

}

const int sensorPin = AQ; // Chan cam bién ndi vgi A0




void loop() {
int sensorValue = analogRead(sensorPin); // Poc gia tri tir chan cam bién
float voltage = sensorValue * (5.0 / 1023.0); // Chuyén dbi gia tri ADC sang dién &p
float temperatureC = voltage * 100; // LM35: 10mV/°C
Serial.print("Temperature: ");
Serial.print(temperatureC);
Serial.printin(* °C");
delay(1000);
}

Bai Tap 2: Po Anh Sang Str Dung Cam Bién Quang Tré (LDR)

const int sensorPin = AQ; // Chan cam bién ndi vai A0

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

void loop() {
int sensorValue = analogRead(sensorPin); // Poc gia tri tir chan cam bién
Serial.print("Light Intensity: ");
Serial.printin(sensorValue);
delay(1000);

¥
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