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Tuén 4: Luoc thuyét Arduino

Vi diéu khién/Microcontroller 13 gi?

* Mot vi diéu khién xem nhu may tinh nho trén 1 chip bao gom: vi xir
ly, b nhd, vao/ra, v.v.

« Lénh dugc “nhiing/embedded” bén trong vi diéu khién

* Vi diéu khién thudng c6 kich thuéc nho, gia ré

AD AN
Converte ¢
’;“ Microprocessor|
Rt sl
Oscillator i o G
0 - 40MHz = 0

o <

g Microcontroller

Fig. 0-1 Microcontroller versus Microprocessor




Arduino la gi?

* Arduino 1a mét bo mach vi diéu khién
duoc dung dé 1ap trinh va c6 thé giao ti€p
voi cac thiet bi phan cang khac nhu may
tinh, dong co, cam bién...

« Uu diém cua cac bo Arduino:

“*Moi truong phat trién tmg dung co thé
tiép xtic nhanh, de 14p trinh,

< Cong ddng phat trién hay hd tro rong 16n,

#Gia thanh thip va phd bién trén thi
trudng.

<Gan nhiéu bo theo dang shield hay stack

ras ’

@ - srourvo.

ONINQYY wmaxy

<) @

ATVLINL
EM [

Arduino 1a gi?

* Dang bo Arduino Shield




Arduinola g

\

1?

TwRx LEDs
USB to serial IC

Resettable
fuse (500 mA)

16 MHz~
crystal

low dropout
regulator

Pin D13 LED

Digital IO pins

3.3 voit
Analog 110 pins

So do chan Atmel AVR ATmega 328

©Q Arduino function
reset
digital pin 0 EB
digital pin 1 4EE®
digital pin 2
digital pin 3 GED
digital pin 4
vcc
GND
crystal
crystal
[ovin)
[Pvi]

digital pin 5
digital pin 6
digital pin 7
digital pin 8

ATmega328P pin mapping
Arduino function OO

PC6 PC5 analog input 5
PDO PC4 analog input 4
PD1 PC3 analog input 3
PD2 PC2 analog input 2
PD3 PC1 analog input 1
PD4 PCO analog input 0
vcc GND GND

GND analog reference
PB6 AVCC

PB7 digital pin 13
PD5 digital pin 12
PD6 i @@ digital pin 11
PD7 i @D digital pin 10
PBO | @D digital pin 9




Kién trac AVR Atmega 328

4-Wire In/Out 3-Wire In/Out

Lap trinh Arduino

ARDUINO
OPEN-SOURCE|
COMMUNITY

Bo mach phan clirng Cong cu phan mém lap trinh  Cdng ddng ma ngudn mé&




Cau hinh cua Arduino Uno

Chip vi xit ly
Pién ap cung cép
S6 chéan 1/O s6

S6 chan Analog (Input
Dong dién DC cung cip 1/0
Dong dién DC cung cap cho chin 3.3V

Kich thwéc ciia bo nhé Flash

M
EEPROM
Xung nhip (clock
Chéan dén LED

Cau hinh cua Arduino Uno

> Ngudn cung cép tir 5 dén 12VDC

C6 thé cung cép cho bo Arduino Uno theo cac 3 cach sau:
* Cung cip theo cong USB (5V)

+ Cung cip theo jack cim 2.1mm ( cuc duong & giita )

+ Cung cap theo 2 chan Vin va GND.

Chu y:

e Khong cap ngudn vao chan 3.3VDC

e Cac chan GND ddng bo mirc 0VDC

10




Cau hinh cua Arduino Uno

> Chan 1/O s6 (Digital 1/0)
e (614 chan I/O s6 tir 0 dén 13
e (0 6 chan c6 kha nang diéu khién PWM: 3, 5, 6, 9, 10, 11
e (0 2 kha nang giao tiép ndi tiép (Serial): 0, 1
e (o kha nang giao tiép SPI : 10 (SS), 11 (MOSI), 12 (MISO), 13
(SCK)
» Chan I/0O tuong tu (Analog 1/0)
v C6 6 chan tir AO dén A5
v C6 2 kha ning giao tiép 12C: A4 (SDA) va A5 (SCL)
> Nut Reset hodc chan Reset: dung dé khoi tao lai Arduino khi dugc nbi

xubng GND (0VDC)

Thuat ngtr

*Sketch: Chuong trinh viét chay trén bo mach
Arduino

*Pin: ngo vao hodc ngd ra (vi dy: ngd vao nbi
vO1 nat nhan, ngd ra ndi voi den LED)

*Digital: giatri HIGH hodac LOW tng véi
muc 1 hoac 0, BAT hoac TAT

*Analog: cac khoang gia tri, tr 0 — 255 (vi du:
do sang den LED, toc dd motor)




Cai dat Arduino IDE

* Buéc 1: Tai chuong trinh cai dat tai website:
http://arduino.cc/en/Main/Software.

Dbi véi Windows co phién ban cai dat .exe va phién ban nén .zip.
* Buéc 2: Bam (click) vao tAp tin vira tdi (.exe) dé cai dat hodc gidi
nén tap tin .zip vao thu muc bat ky va chay chuong trinh khong
can cai dat.

Trinh soan thao Arduino IDE

| % Blink | Arduino 0021

s in the public domain.

Input / Edit Areg|

talWrite (13, HIGH):
1000) ;
te(l3, LOW):

&y (1000)

Tham khao: http://arduino.cc/en/Guide/Environment y




Cai dat driver cho may tinh

* Buée 1: Kég ndi Arduino véi méy tinh bang cap USB > dén
led bao nguon sang

frg

et Lo

Power LED should stay on

Cai dat driver cho may tinh

* Buéc 1: May tinh nhén dang va thong bao nhan cai dat driver.

[F=] Windows Security X

Would you like to install this device software?

Name: Arduin USB Driver
% Publisher: Arduine LLC

Always trust software from "Arduino LLC".  ({§ Install Don't Install

@ Vou should only install driver software from publishers you trust. How can |
decide which device software is safe to install?

3 o sotvware oo N ==
Device driver software was not successfully installed

Unidentified Device K No driver found

You can change your setting te automatically search Windows Update for drivers
Change setting...

What can1do if my device did not install properly?

z




Cai dat driver cho may tinh

* Budc 2: Vao Start Menu = Control Panel = System and

Security = System - Device Manager.

File Action View Help
=m0 Hm &R %S
a8 user-PC
78 Computer
> g Disk drives
K, Display adapters
L3 DVD/CD-ROM drives
U5 Human Interface Devices
» g IDE ATA/ATAPI controllers
= Keyboards
P Mice and other pointing devices
& Monitors
&Y Network adapters
4 [y Other devices

= fjn’:':‘c“l Update Driver Software... <----
2 Processe (Decabie

% Sound,\ Uninstall

8 System ¢

§ Universa Scan for hardware changes

Properties

Cai dat driver cho may tinh

* Budre 3: Click chudt phai 1én Arduino Uno - Update Driver

Software

() L Update Driver Software - Arduina Leonardo

How do you want to search for driver software?

= Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
far your device, unless you've disabled this feature in your device installation
settings.

= Browse my computer for driver software
Locate and install driver software manually.




Cai dat driver cho may tinh

* Budgrc 4: Chon “Browse my computer for driver software” va
chon duong dan t6i thu myc driver ctia bo Arduino Uno duoc
luu trit. Click Next dé hoan thanh qua trinh cai dat driver

G )=[) carino1s3 <[4 [ 5e0
rganize v Include in ibrary v arewith v Bum ew folder
Org; Includ library Sh. h B Mew fold
1% Computer 4 Name Date modified Type Size
& Local Disk (C
L] ) 9/30/2013 9:34 PM File folder
arduine-153 R
1 examples EL File folder
Atmel
I\ hardware 3 File folder
cyqwinbd = -
jova 9/30/20133:36 PM  File folder
f lib 9/30/2013 9:35 PM File folder
LUFA .
libraries 11/15/2013 232 PM  File folder
MinGW
reference 9/30/20120:35PM  File folder
mwn-31.1
& tools File folder
erflogs
9 @ arduino.exe Application 840 KB
Program Files i
% cygiconv-2.il Application extens.. %47 KB
Program Files (81 A
| (%] eygqwint.dil Application exten... 1829 KB
Python27 P A
3] libusb0.dil Application extens.. 42K8
Users
1 revisions.tit THT File 438
WinAVR-20100111 -
% nebcSerial.dil 9/30/2013 9:34 PM Application extens... 107 KB
Windows =
l 14 ftems
19

Trinh soan thao Adruino IDE

v New, Open, Save : Tao m&i, mé va Save sketch

v" Upload: nap code dang soan thao vao Arduino

v’ Verify : kiém tra code c6 13i hay khong

v' Serial Monitor : Pay la man hinh hién thi dir liéu

tir Arduino gui 1én may tinh

10



Trinh soan thao Adruino IDE

e Menu: File Edit Sketch Tools Help

* File: Tao file m&i New, Mo file Open, Vi du mau Example, ...

New Cir+N
Open. Cr+0

Sketchbook E 01.Basics ¥ AnalogReadSerial
Examples ) 02.Digital > BareMinimum
Close CrrleW .Analog Y Blink
Save RS 04.Communication ¥ DigitalReadSerial
Save As... Ctrla ShiftS e W e
Upload Curl+U 06 Senzors }  ReadAnalogVoltage
Upload Using Programmer  Ctrl+Shift+U 07 Displsy i<
Page Setup Ctrl+Shift+P 08 Strings. Lz
Print Cir+p D358 L

10 Starterkit >
HEEERES ctrl-Comma ArduinelsP
i Sy Bridge v

EEPROM »

Esplora »

Ethernet v

Firmata L2

GsM v

LiquidCrystal >

Robot Control >

Trinh soan thao Adruino IDE

* Sketch menu
« Verify/ Compile: chirc nang kiém tra 15i code.
« Show Sketch Folder: hién thi noi code luu trit code.
* Add File: thém vao mét Tap code moi.
* Import Library: thém thu vién cho IDE

9 -
!’sk_ztch_nuvl&a\ A‘rﬁl.ﬂm Add Library...

Tools Help

| File Edlt E—
Verify / Compile Ctri+R Esplora
Sketch|  Show Sketch Folder  Ctri+K Ethernet
| AddFile.. Firmata
Impott Libraty... » G5M
1 LiquidCrystal

Rrknt Crntral

11



Trinh soan thao Adruino IDE

* Board : Chon bo Arduino phu hgp

Auto Format
Archive Sketch
sketch_novd4g

Serial Monitor

Board
Serial Port

Programmer

Bur Bootloader

CculeT

Fix Encoding & Reload
Ctrl ShiftM

» ©  Arduino Uno
»| Arduino Duemilanove w/ ATmega32s

Arduino Diecimila or Duemilanove w/ ATmega168
Ardino Nano w/ ATmega3zs

Arduino Nano w/ ATmegal6s

Arduino Mega 2560 or Mega ADK

Arduino Mega (ATmegal 280)

Arduino Leonardo

Arduino Miniw/ ATmega32s

Arduino Mini w/ ATmegal6s

Arduino Etheret

y

Ardhuino Fio
Arduino BT w/ ATmegad2s

Arduino BT w/ ATmegal6s

LilyPad Arduino w/ ATmegai2s

LilyPad Arduino w/ ATmegalés

Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmega32s
Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmegal6s
Arduino Pro or Pro Mini (33, 8 MH) w/ ATmega328
Arduino Pro or Pro Mini (33, 8 MHz) w/ ATmegal68
Arduino NG or older w/ ATmegal6

Arduino NG or older w/ ATmega3.

Trinh soan thao Adruino IDE

» Serial Port: Chon cong giao tiép phii hgp. Thong tin cong

tham khdo trong Device Manager.

& Device Manager - m} %
File Action View Help

e TEEHR B EX®

sketch_mar23a | Arduino 1.0.5-r2

- N

> [ Mice and other pointing devices A~

> [ Monitors
> [ Network adapters

> M Portable Devices

Ports (COM & LPT)

& Arduino Uno (COM4)
» =0 Print queues

» [ Processors

> [ SD host adapters M

File Edit Sketch Help

Aute Format Ctrl+T
Archive Sketch
- Fix Enceding 8 Reload
Serial Monitar Ctrl+Shift+M "
Board 3
Serial Port » COM3
COmM4
Programmer >
COM5
Burn Bootloader
COME
24
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Vi dy mau

* File > Examples > Basics > Digital = Blink

©e Blink | Arduino 1.6.10

File Edit Sketch Tools Help

New Ctrl+N

Open... Ctrl+0

Open Recent >

Sketchbook >

Examples ’ 2 e one seconc, epasc

Close Ctri+w LG L B O onS_sSaconc, repeat

Save Ctrl+S M AnalogReadSerial

Save As..  Ctrl+Maiusc+S 02.Digital BareMinimum d
03.Analog Blin

Page Setup  Ctrl+Maiusc+P 04.Communication DigitalReadSerial

Print Ctri+P 05.Control Fade

Preferences  Ctrl+Virgola 06.5ensors ReadAnalogVoltage
07.Display >

Quit Cl+Q 08 Strinas >

25
Lap trinh cho bo mach

* Ngon ngir 1ap trinh C/C++
* Lap trinh phﬁn mém, 14p trinh nhang, 14p trinh vi diéu khién,
lap trinh di dong, 1ap trinh vi mach, vién thong, v.v.

1 Rank

Types Spectrum Ranking

Python

. JavaScript
Go

© @ NP o p e N s

Swift

10,

. Ruby

& -
it

&l%
it

&l~
P

&0

& -
0

® -

26
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Lap trinh cho bo mach

* Ngon ngit 1ap trinh C/C++
« Cic ciu 1énh phai két thic boi ddu chdm phay ;
* Céc “cht thich/comments” ¢ sau ky ty //comments hodc &
trong /*comments */
* Stir dung céc ham (functions)
« Cac ham khong c6 bién tra vé void()
« Cac ham thuong c6 ciu tric
* Void setup()

{
/...

}

Chuong trinh vi du

Blink | Arduino 1.0

Elink
Turnz on on LED on for one second, then off for one second, repeatedly.

Thizs example code iz in the public domain.
xS

vold setup() {
A7 initialize the digital pin oz an output.
#¢ Pin 15 has an LED connected on most Arduino boards:
pintode(13, OUTRUT);

3

vold Lloop(y {
digital¥rite(13, HIGH); /¢ set the LED on

e Loy (1888 ; 44 watt for o second
digital¥rite(13, LOW); /¢ zet the LED off
e Loy (108 5 /¢ wait for a second

+

Arduino Uno on /dev/tty.usbmodemfd131

14



Cac lénh Digital 1/0

*pinMode (pin, mode)
* mode = INPUT hodc OUTPUT

*digitalRead (pin)
*Poc gia tri tu pin=HIGHhodc LOW (muc
cao hodc muc thép)

*digitalWrite(pin, value)
*Ghi gid tri value = HIGH hodc LOW ra
pin

Cac lénh dinh thoi (timing)

* delay (xxx)

— Durng trong xxx ms

— VD: delay(1000); //dirng trong 1000ms
* delayMicroseconds (yvyy)

— Durng trong yyy microseconds (us)

— VD: delayMicroseconds(500); //dirng trong
500us

e Lénh khac:
arduino.cc/en/Reference/HomePage

15



Vi du: diéu khién dén LED

So db mach:

SIM1

[ 1

220R

<TEXT> D1
LED-RED
<TEXT=

<TEXT=> 31

Vi du: diéu khién dén LED

* Budc 1: Mo IDE va go doan code vao chuong trinh soan thao

¢ Code chuong trinh:
int ledPin = 9; //Khai bdo chan giao
tiép LED
void setup() { //Ciu hinh cho Arduino
pinMode (ledPin, OUTPUT) ;
}

void loop() { //Vong léap vd han khi
chay chuong trinh

digitalWrite (ledPin, HIGH) ;
delay (1000) ;
digitalWrite (ledPin, LOW) ;
delay (1000) ;

}

+ Buoc 2: click [§] dé bién dich chuong trinh va kiém tra 13i

« Budc 3: Tao tap tin Hex dé mo phong trén Proteus hodc dé luu trir
khi chua nap code vao Arduino

16



Vi du: diéu khién dén LED

* Bude 3:
Vao File chon Preferences.

[File] Edit Sketch Tools Help

New Ctrl+MN
Open... Ctrl+0
Sketchbook 2
Examples 3
Close Ctrl+W

Save Ctrl+S

Save As... Ctrl+Shift+5
Upload Ctrl+U

Upload Using Programmer  Ctrl+Shift+U

Page Setup Ctrl+Shift+P
Print Ctrl+P
Preferences Ctrl+ Comma
Quit Ctrl+Q

Vi du: diéu khién dén LED

Bude 3:
Check vao compilation va OK.

Preferences =
Sketchbook location:
C:\sers\09851 10 100'\Documents Arduing)| Browse |
Editor language: | System Default + | (requires restart of Arduino}
Editor font size: |16 (requires restart of Arduino)

Show verbose output during:

[F] Werify code after upload

[ Use external editor

| Check for updates on startup

[#] Update sketch files to new extension on save (.pde -> .ino)

7] Automatically assodiate .ino files with Arduino

sers\0985110100\AppData'Roaming\Arduina 15\preferences. txt

hen Arduinais r g
[ oK Cancel |




Vi du: diéu khién dén LED
Budc 4: Click

Check vao compilation va OK.
IDE sé& tu dong bién dich mot tap tin HEX dugc luu & duong dan

C:\Users\user name\AppData\Local\Temp\filename.tmp\Blink.cpp.
hex

Dung bo mach Arduino véi Bread board

18



Ung dung cta Arduino

* https://www.youtube.com/watch?v=elg3yuAAawA

* https://www.youtube.com/watch?v=PfvqunpN7M4

* https://www.youtube.com/watch?v=9Xj3VuyoxOs

Tham khao

Tutorial, bo mach, lap trinh, ting dung, projects, v.v.

https://www.arduino.cc
http://arduino.vn

https://www.tutorialspoint.com/arduino/index.htm

19



Tham khao trng dung Arduino

*https://create.arduino.cc/projecthub

*https://electronicsforu.com/arduino-

projects-ideas

Mua bo mach Arduino ¢ dau ?

* https://hshop.vn

* https://icdayroi.com/

20



Proteus

« La phan mém thiét ké mach (schematics, layout, mé phong,
gia 1ap hoat dong ctia mach dién)

* Trang web: https://www.labcenter.com/downloads/

14 ’/‘\l ?
Hudng dan st dung Proteus
* Sau khi cai dat Proteus, thuc hién cac budc sau:
Buwée 1: Tai Isis Proteus tai:
http://blogembarcado.blogspot.com/p/downloads.html

e 608 -Viow Tooh-Dusgn - Goph -Dsbug - Ubrary - Tempit - Syem -
DEES QESARDR= 0 RE 4+ +4844 ¢ soB/EEAE G2 fEs 2B
3 HoooPupe x B8 Sehemotic Coptne

il

DUINO1

~i "oa

7

+E>BUOE\E:OUR VB FuE+

NI 9OTVNY

(Wmd~) Tviisia
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Huéng dan sir dung Proteus

* Sau khi cai dat Proteus, thuc hién cac budce sau:

Buée 2: Sao chép BLOGEMBARCADO.LIB thu vién trén vao
thu muc:

C:\Program Files (hodc x86) \Labcenter Electronics
\Proteus X Professiona\LIBRARY Proteus X

C:\Program Files (hodc x86)\Labcenter Electronics
\ProteusX professional\Data\LIBRARY

Buée 3: Khoi dong Proteus [én vao thu vién linh kién béng cach
bam phim P va go tr khoa 1a ARDUINO, xuat hi¢n danh sach
cac bo hién va chon Arduino Uno.

Hudng dan str dung Proteus

* Sau khi cai dat Proteus, thuc hién cac budce sau:
Budre 3: Khoi dong Proteus 1én vao thu vién linh kién bang cach
bam phim P va go tir khoa 1a ARDUINO, xuat hién danh sach
cac bo hién va chon Arduino Uno.

@s#)|[RINZREXA B2 IE
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Hudng dan str dung Proteus

* Sau khi cai dat Proteus, thuc hién cac budc sau:
* Buéc 4: Cap ngudn vao 2 chan 5V va GND
* Bude 5: M6 hop thoai Edit Component va chon file HEX theo
duong dan da luu ¢ bai trudc.
Chon PLAY dé mé phong chuong trinh

it component 1 RS D]

BOOTRST (3sctResel Ve -

Huéng dan demo trén Youtube

* https://www.youtube.com/watch?v=jy--XGV6ofk
* https://www.youtube.com/watch?v=WYKkTHvtrnLk

* Link down Arduino Lib b6 sung

* https://github.com/cyberponk/Arduino-Library-for-
Proteus/tree/master/Copy%20t0%20Proteus%20folder/LIBRARY

23



Mach 9-trong-1

NGt nhdn D2-D3

Cam bién do am nhiét d6 DHT11: Giao ti€p _CBDHT11-D4
1-Wire

Cam bién nhiét dd LM35: giao ti€p Analog
Coi Buzzer: tap am thanh, c6 thé kich on off
bang tin hiéu Digital hodc cap xung PWM
dé tao ra tan s& am thanh khac nhau

Cam bié&n hdng ngoai IR1838: sir dung dé
nhan tin hiéu‘thg‘ngoai 38khz tlr céc loai
Remote, tay cam diéu khién

Cam bién anh sang quang
tré Photoresistor

Bién tr& Variable Resistor: c6 thé dung

ham AnalogRead() dé doc gia tri dién ap Tén linh kién | SGchan |
trén bién tro tuong dng. [ 1 | Cam bién DHT11 D4
Button: 2 button ndi vao chan D2 va D3 cla EN Cam bién LM35 A2
Arduino, 1 button ndi vao chan Reset. n Coi buzzer D5
Led: 2 led don n8i vao chan D12 va D13 cla [ 4 | Cam bién hong ngoai IR1838 D6
Arduino. BE cim bién anh sang quang tré Al
Led RGB: nGivi0 2 chan D9, D10, D11 cia MMM Bién trd Variable Resistor L0
Arduino, cdp tin hiéu hodc xung dé bién déi Nat nhén SW1, SW2 D2, D3
mau sic. [ 8 | LED D, Xanh D12, D13

[ 9 | LED RGB D9, D10, D11

Mach LCD

* LCD1602 Keypad Shield hoat dong ¢ dién ap
S5V.

+ Bao gém LCD 16x2 va 6 nut nhin.

* Str dung chan 4,5,6,7,8,9,10 va chén A0 cua .
Arduino dé giao tiép véi LCD. LCD 16x2 gdm ¢6 2

« Khong can sir dung chan 10 sau khi LCD da hang, moi hang 16 cot
duoc két noi.

+ Pén nén xanh dwong voi chir mau tring.
* Sir dung thu vién LCD 4bit.

+ Diéu chinh d6 sang dén nén qua bién tro

Bo mach LCD 1602
Keypad LCD Shield

24



Mach LCD

LED Contrast In Circult serial
5 5 rogramsing -
otentiometer r iFeaE . o

i ¢

LCD_TCLhO2 Module
Controled by -
Digital Pin D4~D9)
£:09
RS: DA
pB?7:D7
DBb:Db
DBS:DS
DBY:DY
RU:GND

Srmswmes S

Analeg Pin (AL~AS5)
with Gnd and Pouer

§,kays connact to

analog Input 0
49 has been occupied

ion for D4 To D10 and Analog Pin 0

Pin Function Instruction
Digital 4(D4)
Four high order bidirectional
Digital S(DS) ed

D4~D7 are used as
0B

Digital 6{06)

Digital 7(07)

Digital 8(08) RS Choose Dats or Signal Display
Digital 9(09) Enable Starts data readirite

Digital 10(D10) LCD Backlight Control

Analog 0(AD) Button select Select, up, right, down and left

40 has been occupie

Mach LCD

* Thu vién LiquidCrystal: #include <LiquidCrystal.h>

* LiguidCrystal (rs, enable, d4, d5, d6, d7):Mach LCD c6 thé dugc
dicu khién bdi 4 hoac 8 duong data. Bo qua chan d0, d1, d2, d3 va khong ket

noi. Chan RW c6 thé noi xuong GND thay vi noi vao Arduino.
* Vi du: LiquidCrystal 1cd(8, 9, 4, 5, 6, 7);

* lcd.begin(cols, rows):Khdi tao giao tiép LCD, x4c dinh s hang va cot
hién thi. Ham begin() can dugc goi trude cac 1énh khac trong thu vién LCD

nay.
* Vi du: led.begin(16, 2); //thiét 13p 16 cot, 2 hang cho LCD 6x2

+ led.setCursor (col, row): Datvi tri con tré ma ky tw/chudi ky tu s& xuét

hién trén LCD.
* Vidu: led.setCursor(0,0); //con tro s dat ¢ hang 0, cot 0

* lcd.print (data): Ghil chudi ky tura LCD.
* Vi du: led.print("hello, world!");

+ lcd.write(data): Gui 1 ky tw ra LCD

25



Mach cam bién

« Cam bién DHT11 la cam bién nhiét d¢ va do
4m
* Théng s clia cam bién nhu sau:
* Pién ap hoat dong : 3V - 5V (DC)
* Dai d6 4m hoat dong : 20% - 90% RH, sai sb
+5%RH
* Dai nhiét d¢ hoat dong : 0°C ~ 50°C, sai sb +2°C
* Thoi gian déap Gng: 1s
« Khoéng cach truyén t&i da: 20m

* Chan linh kién: VCC, DATA, GND

Mach cam bién

« Mach k&t ndi cam bién DHT11 véi bo
mach LCD1602 va bo mach Arduino

* Mach cam bién goém c6 3 chan
+ Dir liéu cam bién (DATA): S(xanh) — ndi vao
chan Al
+ Chan ngudn: VCC (d6) -- VCC
+ Chén ngudn; GND (den) -- GND
+ Ghi cha: Ngd vao analog A0 duoc ndi
véi cac button nén khong dung chan
AO0.
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