4

= e Kesc—=

|

HOC VIEN HANG KHONG VIET NAM
KHOA PIEN TU VIEN THONG

HUONG DAN SU DUNG CO BAN ARDUINO

FEEEEEEEEES |
v v U U U o

TP.HCM, Thang 5, Nam 2014.

- =D e K esc—= =




MUC LUC.:
Loi néi dau.

Chuong 1: Tong quan V& Arduing UNO. ...........cceeeeieieeeieieeeessseseses s 1
L. TONG QUAN. oottt s ettt n ettt en et 1
2. S0 @0 ChAN CUA AFUINOD. ....voeeeeeee ettt 2

Chuong 2: Cai dat chwong trinh Arduino IDE va Driver cho Arduino....................... 4
1. Cai dat chwong trinh Arduino IDE ................ccccoiiiiiii 4
2. CALAAL DIIVEE (..ot et 5
3. AFAUINO IDE ... e 7

Chwong 3: Huwéng dan cai dit ban mé phéng Arduino trén Proteus............c.cc.c........ 11

Chwong 4: Giao tiép Arduino véi mot so linh Kién dién ti. ..........co.cooovveveeeeeeceeennes 13
1) Project 1: Led NhAP NNAY. ......cvoveieeieeceieeeeeee st 13
2) Project 2 : Pén sang Khi nhan Phim. ..........co.oooviiiiieeceeeeeeee s 18
3) Project 3 : Led sang dan tirled 1 dén led 10 va nguwoC 1ai..........cc.cooevvvvrvrrnnnnn, 21
4) Project4 : Led sang dan tir led 1 dén led 10 va ngwoc lai thoi gian delay thay
AOT AUQC. ..ot s e s 24
5) Project 5: Pidu khién toc dd dong co baNg PWM........cc.coovvvvveeeesrnreneeerenenn, 27
6) Project 6 : Picu khién dong co' bang L293D.........cccooevveieeeeeeeeeeeeeeeeee e 31
7) Project 7: Giao tiép Arduino VEi LCD 16X2........ccooieveieeeeeseeeeeeeseeeeesnneseas 34
8) Project 8: Giao tiép VT MAY NN, ........oceieieeeeeeeeeeeeeeeeee et 47
9) Project 9. Po nhiét dd mdi trwong dung LM35D hién thi LCD va Serial
V{0 11 (o] USSP 49
10) Project 10: Giao tiép Arduino Véi SErvo MOLOT. .........cooveevveeeeeeeeeeeeeeeeees 54

Tai lIEU tham KNAO. ........cciiiiie e 56



Loi No6i Pau.

Arduino di va dang duoc st dung rat rong rai trén thé gidi, va ngay cang ching to
duoc sic manh cua ching thdng qua v sb tng dung doc dao ciia ngudi ding trong cong
ddng ngudn ma. Arduino thyuc sy di gay song gié trén thi trudng nguoi dung trén toan
thé giGi trong vai nam gan day, s6 luong nguoi ding cuc 16n va da dang véi trinh do trai
rong tir bac phd thong 1én dén dai hoc dd 1am cho ngay ca nhing ngui tao ra ching phai
ngac nhién vé mirc do pho bién.Tuy nhién tai Viét Nam Arduino van con chua duoc biét
dén nhiéu, céc tai liéu lién quan dén nd van con rat han ché. Puoc sy gioi thiéu va chi dan
cta thay Nguyén Thanh Diing, sau mot thoi gian tim hiéu tac gia da bién soan tai liéu
“HUONG DAN SU DUNG CO BAN ARDUINO”. Trong tai liéu nay cung cap cho ban

doc mét luong kién thirc co ban nhat vé Arduino ciing nhu cac tng dung thuc té caa no.
Tai liéu gom c6 cac ndi dung sau:
Chuong 1: Tong quan vé Arduino Uno.
Chuong 2: Cai dat chwong trinh Arduino IDE va Driver cho Arduino.
Chwong 3: Hwéng dan cai dat ban md phong Arduino trén Proteus.
Churong 4: Giao tiép Arduino véi mét so linh kién dién tit.
Khi bién soan, tac gia da tham khao mot sé tai liéu nuéc ngoai dé tai liéu vira dam
bao vé mac noi dung vira cd thé tiép can duoc véi ban doc.

Khi viét tac gia da c6 ging dé tai liéu duoc hoan chinh nhat song chic chin khéng

tranh khoi sai sot, vi vay rat mong nhan dugc sy gop y cua ban doc.
Moi y kién dong gop xin lién hé: trungtin.vaa@gmail.com
Tac gia
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Chwong 1: Tong quan vé Arduino Uno.
1. Tong quan.

Arduino that ra 12 mot bo mach vi xur 1y duoc dung dé Iap trinh tuong tac véi cac
thiét bi phan cang nhu cam bién, dong co, dén hoic céc thiét bi khac. Dic diém ndi bat
ciia Arduino 13 méi trudng phét trién tng dung cuc ky dé st dung, véi mot ngdn ngir
lap trinh c6 thé hoc mdt cach nhanh chdng ngay ca véi ngudoi it am hiéu vé dién tir va
lap trinh. Va diéu 1am nén hién tuong Arduino chinh 1a mac gia rat thap va tinh chat

ngudn mé tir phan cang toi phan mém.

Arduino Uno 1a sir dung chip Atmega328. N6 c6 14 chan digital /0, 6 chan dau vao
(input) analog, thach anh dao ddng 16Mhz. Mot s6 thdng sb ky thuat nhu sau :

Chip ATmega328

Dién 4p cap nguon 5V

Dién ap dau vao (input) (kién | 7-12V

nghi)

Dién 4p dau vao(giodi han) 6-20V

S6 chan Digital /0 14 (c6 6 chan diéu ché d6 rong xung PWM)

S6 chan Analog (Input ) 6

DC Current per 1/0 Pin 40 mA

DC Current for 3.3V Pin 50 mA

Flash Memory 32KB (ATmega328) véi 0.5KB s dung
bootloader

SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

Xung nhip 16 MHz
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2. So d6 chan ciia Arduino.

Ba0-0 (-0 0 0 (8
CEUR S I B

AV

DIGITAL (FAM~) E &

m‘ i tresesrerneres
o ARDUINO ‘

3
#5538 WWW.ARDUINO.CC ~ MADE IN ITALY

.

T

inh 1: Arduino Uno.

a) USB (1).

Arduino sir dung cap USB dé giao tiép vai may tinh. Théng qua cap USB chiing ta
c6 thé Upload chuong trinh cho Arduino hoat dong, ngoai ra USB con la nguén cho

Arduino.
b) Nguon (2va3).

Khi khdng str dung USB 1am ngudn thi ching ta cé thé st dung ngudn ngoai théng
qua jack cam 2.1mm ( cuc duong & gitra ) hoic cd thé sir dung 2 chan Vi, va GND dé cap
ngudn cho Arduino.

Bo mach hoat dong véi ngudn ngodi & dién ap tir 5 — 20 volt. Ching ta c6 thé cap
mot &p 16n hon tuy nhién chan 5V s& c6 muc dién ap Ion hon 5 volt. Va néu str dung ngudn
|6n hon 12 volt thi s& ¢6 hién tugng ndng va lam hong bo mach. Khuyét céo céc ban nén

ding ngudn 6n dinh 1a 5 ¢én dudi 12 volt.
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Chan 5V va chan 3.3V (Output voltage) : cac chan nay dung dé Iy ngudn ra tir nguon
ma chiing ta di cung cap cho Arduino. Luu ¥ : khong dwgc cap ngudn vao cac chan nay vi

sé lam hong Arduino.
GND: chan mass.
c) Chip Atmega328.

Chip Atmega328 C6 32K bo nhd flash trong @6 0.5k str dung cho bootloader. Ngoai
ra con c6 2K SRAM, 1K EEPROM.

d) Input va Output ( 4, 5 va 6).

Arduino Uno co 14 chén digital véi chitc nang input va output str dung cac ham
pinMode(), digitalWrite() va digitalRead() dé diéu khién cac chan nay tdi s& dé cap ching
& c4c phan sau.

Ciing trén 14 chan digital nay chung ta con mot s6 chan chirc nang do 1a:

Serial : chan 0 (Rx ), chan 1 ( Tx). Hai chan nay dung dé truyén (Tx) va nhan (Rx)
dir liéu néi tiép TTL. Ching ta c6 thé st dung nd dé giao tiép voi cong COM cia mot sd
thiét bi hoac cac linh kién c6 chuan giao tiép ndi tiép.

PWM (pulse width modulation): cac chan 3, 5, 6, 9, 10, 11 trén bo mach ¢6 dau “~”
la cac chan PWM chling ta c6 thé st dung no dé diéu khién toc do dong co, do sang cua
den...

SPI : 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK), cac chan nay hd tro giao tiép theo
chuan SPI.

12C: Arduino hd tro giao tiép theo chuan 12C. Cac chan A4 (SDA) va A5 (SCL) cho

phép ching tao giao tiép gitra Arduino véi cac linh kién ¢ chuan giao tiép 1a 12C.
e) Reset (7): dung dé reset Arduino.
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Chuwong 2: Cai dat chwong trinh Arduino IDE va Driver cho
Arduino
1. Cai dat chuong trinh Arduino IDE

C4c ban truy cap vao trang web http://arduino.cc/en/Main/Software va tai vé chuong

trinh Arduino IDE phu hop véi hé diéu hanh caa may minh bao gdm Windown, Mac OS
hay Linux. Déi vai Windown c6 ban cai dat (.exe) va ban Zip, ddi véi Zip thi chi can giai

nén va chay chuong trinh khong can cai dat.

Sau khi cai dat xong thi giao dién chuong trinh nhu sau:

[ea) sketch_aprZla | Arduinc =l 1
File Edit Sketch Tools Help

sketch_apr21a s

1w Uno on COMA0

Hinh 2: Arduino IDE
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2. Cai dat Driver

Str dung cap USB két ndi Arduino véi may tinh, Iic nay ban s& thiy dén led power

cua bo sang. May tinh s& nhan dang thiét bi va ban s& nhan dugc théng béo:

“Device driver software was not successfully installed”

Wha

-
3 Driver Software Installation

Device driver software was not successfully installed

Arduine Une XK No driver found

t can | do f my device did not install properky?

Hinh 3: Driver Software Installation.

Bay gid ban click vao Start Menu chon Control Panel ké dén ching ta chon System

and Security, click System va sau d6 chon Device Manager.

& Device Manager

File Action View Help

|¢nep || B BT &

4 = Mike-HP

@ Batteries
® Biometric Devices
© Bluetooth Radios

€ Broadcom 2070 Bluetooth
{8 Computer
g Disk drives
K., Display adapters
3 DVD/CD-ROM drives
05 Human Interface Devices
4 IDE ATA/ATAPI controllers
=5 Imaging devices
< Keyboards
I Mice and other pointing devices
&S Menitors
& Network adapters
I» Other devices

4n Arduine Uno
KB Portable Devices
) Processors
& Sound, video and game controllers
M System devices
@ Universal Serial Bus controllers

HOC VIEN HANG KHONG

Hinh 4: Device Manager.
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Chuing ta s& thay canh bao mau vang thiéu driver trén Arduino. Click chuét phai trén

Arduino Uno icon sau d6 chon “Update Driver Software”

¥ Network adapters
‘ « -1 Other devices

[ m Arduino linn.
| &5 Portable De
|

|

Update Driver Software...
2 Processors Disable
§ Sound,videl  yningal

/& System devi

§ Universal Se Scan for hardware changes

Properties

[launches the Update Driver Software Wizard for the selected device.

Hinh 5: Right click va chon ”Update Driver Software”

Chon “Browse my computer for driver software”.

4 34 Mike-HP

B Batteries » i Update Driver Software - Arduino Uno
¢ B Biometric D¢
-9 g“:“': R How do you want to search for driver software?
3 Broadcof

1% Computer

b g Disk drives

B, Display adag

<13 DVD/CD-RQ

05 Human Intef

b G IDE ATAZAT]

=5 Imaging dey

‘ = Keyboards

i A Mice and ot
» IS Monitors

& Network ad

473 Other devic

4@ Arduino

Hinh 6: Click chon “Browse my computer for driver software”

< Search automatically for updated driver software
Windows will search your computer and the Intemet for the latest driver software
for 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.

Chon duong dan t6i folder “driver” noi ma phan mém Arduino duoc luu tri.

. drivers 06/12/2013 10:38 ... File folder
. examples 06/12/,2013 10:38 ... File folder
. hardware 06/12/2013 10:38 ... File folder
L jawa 06/12/2013 10:41 ... File folder
W lib 06/12/2013 10:41 ... File folder
. libraries 16/04,2014 5:06 PR File folder
. reference 06,/12/2013 10:41 ... File folder

tools 06/12/2013 10:41 ... File folder

28 arduino.exe 11/08/2013 2:59 PM  Application

¥ cygicone-2.dIl 11/09/2013 2:59 PM DLL File
2] cygwinl.dll 11/09/2013 2:59 PM  DLL File
=] libusb0.dll 11/09/2013 2:59 PM DLL File
= revisions.bdt 11/09/2013 2:59 PM  Text Document
7| mdbeSerial.dil 11,/09/2013 2:59 PM  DLL File

Hinh 6: Driver

Click “Next” Windown tu dong cai dat driver, qua trinh cai dat driver hoan tat.
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3. Arduino IDE

Arduino IDE I noi dé soan thao code, kiém tra 13i va upload code cho arduino

sketch_marl6a | Arduino 1.0.3 = 8 =R

File Edit Sketch Tools Help

sketch_mar16a

Hinh 7: Arduino IDE.

a) Arduino Toolbar: c6 mot sb button va chirc niang cua chiing nhu sau :

Hinh 8: Arduino Toolbar.
> Verify : kiém tra code c6 13i hay khong .

» Upload: nap code dang soan thao vao Arduino .

» New, Open, Save : Tao méi, mé va Save sketch

> Serial Monitor : Pay 1a man hinh hién thi di liéu tir Arduino guri Ién

may tinh -

b) Arduino IDE Menu:

File Edit 5ketch Teools Help
Hinh 9: IDE Menu
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> File menu:

New
Open...
Sketchbook
Examples
Close

Save

Save As...
Upload

Upload Using Programmer

Page Setup
Print

Preferences
Quit
Hinh 10: File menu.

Ctrl+ N
Ctrl+ O

Ctrl+-W
Ctrl+S
Ctrl+Shift+S
Ctri+U

Ctrl+ Shift+U

Ctrl+Shift+P
Ctrl+P

Ctrl+ Comma

Ctrl+=Q

Trong file menu chdng ta quan tam toi muc Examples day la noi chira code mau vi

du nhu: cach su dung cac chan digital, analog, sensor ...

Mew
Open...
Sketchbook
Examnples
Close

Save

Save As...

Upload

Upload Using Programmer  Ctrl+ Shift+ L

Page Setup
Print

Preferences

Quit

Ctrl+M
Cirl+ 0
' 01.Basics k AnalogReadSerial
' 02.Digital v BareMinimum
B 02 Andlog 8 Blink
Sl 04.Communication » DigitalReadSerial
Sl 05.Control k Fade
EHEL 0&.5ensors 4 Read&nalogVoltage
07.Display 4
Ctrl+ Shift+P 08.5trings r
Cirl+P 08.USB 4
10.5tarterkit k
Crl+-Comma ArduinclSP
cti-Q Bridge 4
EEPROM »
Esplora 4
Ethernet 3
Firmata k
G5M r
LiquidCrystal k
Robot Control 3

Hinh 11: Click Examples.

HOC VIEN HANG KHONG
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> Edit menu:

Undo Ctri+Z

Redo Ctri+Y

Cut Ctri+ X

Copy Ctrl+C

Copy for Forum Ctrl+Shift+ C
Copy as HTML Ctri+ Alt+C
Paste Ctri+V
Select All Ctrl+ A

Comment/Uncomment Ctrl+Slash

Increase Indent Ctrl+ Close Bracket
Decrease Indent Ctrl+ Open Bracket
Find... Ctri+F

Find Next Ctrl+G

Find Previous Ctrl+ Shift+ G

Use Selection For Find Ctri+E

Hinh 11: Edit menu

» Sketch menu

Verify / Compile Ctrl+R

Show Sketch Folder Ctrl+K
Add File...

Import Library... »
Hinh 12: Sketch menu

Trong Sketch menu :

v Verify/ Compile : chirc ning kiém tra 13i code.
v" Show Sketch Folder : hién thi noi code dugc luu.
v Add File : thém vao mét Tap code méi.

v" Import Library : thém thu vién cho IDE
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> Tool memu:

Auto Format Ctrl+T
Archive Sketch
Fix Encoding & Reload

Serial Monitor Ctrl+ Shift+M
Board >
Serial Port >
Programmer »

Burn Bootloader

Hinh 13: Tool menu.
Trong Tool menu ta quan tam cac muc Board va Serial Port

Muc Board : c4c ban can phai lya chon bo mach cho pht hop véi loai bo ma ban st

dung néu 1a Arduino Uno thi phai chon nhu hinh:

Arduino Yan
& Arduino Uno
Arduine Duemilanowve or Diecimila
Arduino Nano
Arduino Mega 2560 or Mega ADEK
Arduino Mega (ATmegal 280)
Arduino Leonardo
Arduino Micro
Arduino Esplora
Arduino Mini
Arduino Ethernet
Arduino Fio
Arduinc BT
LilyPad Arduino USE
LilyPad Arduino
Arduino Pro or Pro Mini
Arduino NG or older
Arduinc Robot Control
Arduinoc Robot Motor

Hinh 14: Chon Board

Néu céc ban sir dung loai bo khac thi phai chon dlng loai bo ma minh dang c6 néu

sai thi code Upload vao chip s& bi 16i.

Serial Port: day la noi lya chon cong Com cua Arduino. Khi ching ta cai dat driver
thi may tinh s& hién thong bao tén cong Com cua Arduino la bao nhiéu, ta chi viéc vao
Serial Port chon dang cong Com dé nap code, néu chon sai thi khdng thé nap code cho

Arduino dugc.
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Chuong 3: Huéng dan cai dit ban mé phéng Arduino trén
Proteus.
Dé md phong dugc Arduino trén proteus thi ching ta can phai download thu vién

arduino cho proteus. Dé c6 dugc thu vién ndy cac ban can truy cap vao trang web:

http://blogembarcado.blogspot.com/search/label/Proteus

orary [ ARDUINO_IDX

ary [ ARDUIND LIB

ary [ Boards_Shields jpg
orary | README txt

ary [ UltraSonicSensor. HEX

ary |/ boards . DSM

Hinh 15: Thu vién mé phong Arduino.

Sau khi download vé cac ban chép 2 file ARDUINO.IDX va ARDUINO.LIB vao

thu muc:
Proteus 7:

C:\Program Files (hoac x86) \Labcenter Electronics\Proteus 7 Professional\LIBRARY
Proteus 8:

C:\Program Files (hoac x86) \Labcenter Electronics\Proteus 8
professional\Data\LIBRARY

Trong thu vién nay ho trg 5 loai board Arduino khac nhau trong ¢6 gém c6 Arduino
Uno, MEGA, NANO, LILYPAD va UNO SMD va mdt cam bién siéu am Untrasonic.

HOC VIEN HANG KHONG SV: NGUYEN TRUNG TiN


http://blogembarcado.blogspot.com/search/label/Proteus

Sau khi chép xong ching ta khai dong Proteus 1&n vao thu vién linh kién bang cach
bam phim P va gd tir khoa 1a ARDUINO chiing sé& hién ra danh sach céc board hién c6 &

day toi chon Arduino Uno.

[ UNTITLED - ISIS Professional . - o
File View Edit Tools Design Graph Source Debug Library Template System Help

DEH @G ew |BiE +|+08Q (|9 @ 2 AR BREN DR E
k C

v? ;

SIM1

+
917

P TERMINALS
DEFALILT

=
g
=
=
=)

+O>80@ENENY® HE ¥ w|& F i

bl
SIMULING
=TEAT=

[» [ [ 0l [ W | @ Hovessaoes | [Roctsheet1

Hinh 16: Mé phong Arduino bang Proteus.

Luu y ching ta can phai cap nguon vao 2 chan 5V va Gnd trén mach nhu hinh trén.
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Chwong 4: Giao tiép Arduino véi mot sé linh kién dién tir.
1) Project 1: Led nhap nhay.

Sau day tdi s& tao mot project nhap nhay led thoi gian delay 1a 1 giay st dung proteus

dé mo phong.

. SIMA1
v" So d6 mach:

=
&
=
=
(=]

220R D1

LED-RED
<TEXT=

Hinh 17: Led nhap nhay.
v" Code chuong trinh.

int ledPin = 9;
void setup() {
pinMode(ledPin, OUTPUT);

}

void loop() {
digitalWrite(ledPin, HIGH);
delay(1000);
digitalWrite(ledPin, LOW);
delay(1000);
}

Sau khi g8 code vao chuong trinh soan thao ban can click va . dé kiém tra I6i.
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Tao File Hex.

Chung ta can phai c6 file Hex dé cung cap cho proteus va khi bim play chuong trinh

mai hoat dong dugc. Céch tao file Hex trén Arduino IDE nhu sau:

Click vao File chon Preferences.

Edit Sketch Tools Help

Mew Ctrl+M
Open... Ctrl+ O
Sketchbook >
Examples »
Close Ctrl+W

Save Ctrl+5

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 Chrl+ Q)

Hinh 18: Click Preferences.

Céc ban check vao compilation va OK.
Preferences &l_léj

Sketchbook location:

C:\Users\0985110100\Documents 'n,-!\rduino|

Editor language: :Sysbem Default - {requires restart of Arduino)

Editor font size: | 16 {requires restart of Arduino)
Show verbose output during: ] upload
verify code after upload

[[] Use external editor

Check for updates on startup

Update sketch files to new extension on save {.pde -> .ino)

Automatically assocate .ino files with Arduino

More preferences can be edited directly in the file
C:\Users\0985110100\AppData\Roaming YArduino 15\preferences. txt

Ny WhNen Arduinog I1s not ru g

[ OK ] [ Cancel ]

Hinh 19: Check compilation.

Sau d6 tiép tuc bam
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Chuong trinh s& tu dong built mot file hex duoc luu & duong dan nhu hinh dudi
(:\Users\ 0985111 \AppData\Local \emp\bu1 1d9 11044872 7674380763, tmp/BLink. cpp. hex

Sketch uses 1,116 bytes (3%) of program storage space. Meximm 13
tlobal variables use 11 bvtes (08) of dvnamic memorv, leaving 2,037 bvtes f
1 Arduing Una on CONAD

Hinh 20: Buong dan chua file hex.

Céc ban chép file hex ra mot thu muc nao d6 sau d6 mé proteus 1én va double click vao

Aruino Uno.

Edit Component “-a - e & D)
Component Reference: |5IM1 Hidden:
Hidden:
Component Value: |SIMULIND [R13a] idden: Hidden Bine
blogembarcada. blogspot.com: [Defaul) A‘de All j
Program File: | ( m |I’:Ie All j
RSTDISBL [Disable resel)  ————lCiLLL 4 — el -
Select File Nam I Lﬁj
WDTON (Enable watchdog] | 2 —orect Fie Name
BOOTRST [Select Resst e Look in: SAMPLES j &% B8
CKSEL Fuses: = MName = Date modified Type Size
Pl
Boot Loader Size: e Generator Scripts 27/01/201411:43 ... File folder
Recent Places
ST Fuses: Graph Based Simulation 26/01/2014 2:04 PM  File folder
S " 4 Interactive Simulation 2/11/201310:44 .. File folder
. Desktop Schematic & PCE Layout 12/02/2014 11:40 ... File folder
ELDLE D=l RbrE] — THUC HANH 15/12/2013 3:06 PM  File folder
CKOUT [Clock output] = Tutorials 12/02/201411:40 ... File folder
MAME: Libraries V5M for 8051 21/11/2013 1045 ... File folder
Advanced Properies ' _.' WSM for 8086 21/11/201310:45 ... File folder
T V5M for ARMT 21/11/201310:45 ... File folder
Dizaszemble Binary Code T
F V5M for AVR 21/11/201310:45 ... File folder
Other Properties: t‘i V5M for Basic Stamp 21/11/201310:45 ... File folder
g V5M for Cortex M3 21/11/201310:45 ... File folder
Metwork §
WSM for HC11 21/11/201310:45 ... File folder
V5M for M5P430 21/11/201310:45 ... File folder
V5M for PICAXE 21/11/201310:44 ... File folder
WSM for PICCOLO 21/11/201310:45 ... File folder
Exclude from Simulation V5M for PICMICRO 21/11/201310:45 ... File folder
Exclude from PCE Lapout WSM for USE 21/11/201310:45 ... File folder
Edit all properties s text =] dethi.hex 02/04/2014 9:39 PM  HEX File
h—*. =
File name: || hi | .dDEﬂ
Files of type: [HEX, UBROF. COFF, ELF or OBJ Files ~|
— —

Hinh 21: Add file Hex cho Proteus.
Bam vao vi tri s6 1 va chon noi luu file hex & trén chon tiép Open, OK va Play.

Céc ban s& thay led nhap nhéy tat va sang thoi gian delay 1a 1s.
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v" Giai thich chuong trinh.
int ledPin = 9;
Khai bdo mét gia tri bién integer 1a ledPin = 9.
void setup() {
pinMode(ledPin, OUTPUT); }

Trong Arduino sketch can phai c6 ham setup() va loop() néu khéng c6 thi chuong
trinh béo 16i. Ham Setup() chi chay mét lan ké tir khi bat dau chuong trinh. Ham nay c6

chuc nang thiét 1ap ché do vao, ra cho cac chan digital hay téc d6 baud cho giao tiép Serial...
Cau tric ciia ham pinMode() la nhu sau:
pinMode(pin,Mode);
pin : la vi tri chan digital.
Mode: la ché do vao ( INPUT), ra (OUTPUT).
Lénh tiép theo.
pinMode(ledPin, OUTPUT);

Lénh nay thiét lap chan sb 9 trén board 14 chan ngd ra (OUTPUT). Néu khong khai

bao “ int ledPin = 9; ” thi ban c0 thé viét cach sau nhung y nghia khéng thay doi:
pinMode(9, OUTPUT);
Bt buoc khai bdo mot ham loop() trong Arduino IDE. Ham nay la vong lap vo han

void loop() {
digitalWrite(ledPin, HIGH);
delay(1000);
digitalWrite(ledPin, LOW);
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delay(1000);

}
Tiép theo ta s& phan tich ham digitalWrite( ledPin, HIGH); Iénh nay c6 y nghia la
Xuat ra chan digital c6 tén 1a ledPin ( chan 9) mutc cao ( HIGH), mirc cao tudng tng 1a 5

volt.
delay(1000);

Lénh nay tao mot khoang tré véi thoi gian la 1 gidy. Trong ham delay() cua IDE thi
1000 tuong tng vai 1 giay.

digitalWrite(ledPin, LOW);

Ciing gidng nhu digitalWrite( ledPin, HIGH); Iénh nay xuat ra chan ledPin muc thap
(LOW) tuc la 0 volt.

Va tiép tuc 1a mot ham delay().

Nhu vay ching ta c6 thé thdy chuong trinh s& thuc hién tat sang led lién tuc khong

ngung trir khi ta ngat ngudn.
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2) Project 2 : Pén sang khi nhan phim.
v' So dd mach:
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Hinh 22: Bén sang khi nhan phim
v" Code chuong trinh :

const int buttonPin = 2;
const int ledPin = 13;
int buttonState = LOW;
void setup() {
pinMode(ledPin, OUTPUT);
pinMode(buttonPin, INPUT); }
void loop(){
buttonState = digitalRead(buttonPin);
if (buttonState == HIGH) {
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digitalWrite(ledPin, HIGH); }
else {
digitalWrite(ledPin, LOW);

13
v" Giai thich chuong trinh :

Trudc tién ta khai béo hai bién dé luu trix vi tri chan caa phim nhan va led :
const int buttonPin = 2;
const int ledPin = 13;

Phim nhan s& & vi tri chan s6 2 va led chan s6 13.

Ta khai b4o mét bién trang thai cua phim nhan 1a int buttonState = LOW;

Trong ham setup() 1a khai ché d6 (Mode) cho chan button va chén led. Chan button

la chan ngd vao va chan led la chan ngd ra.
pinMode(ledPin, OUTPUT);
pinMode(buttonPin, INPUT);
Trong ham loop() ta c6 cau lénh dau tién 1a :
buttonState = digitalRead(buttonPin);

Cau lénh nay c6 nghia la gan gié tri doc dugc tir chan button (chan 2) cho bién
buttonState.. buttonState s& c6 gia tri 0 néu nhu button khdng duoc nhan va cé gié tri 1 néu
duoc nhan. Bing céach sir dung ham digitalRead() ta c6 thé kiém tra duoc céc chan digital

dang & mirc cao hay thap.

Sau khi doc duoc gié tri c6 ¢ chan buttonPin ( chan 2) ta kiém tra xem 1a button cé

nhan hay khong.
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Néu ¢ tuc 1a buttonState =HIGH thi lic nay ta bat led bang Iénh digitalWrite()
if (buttonState == HIGH) {
digitalWrite(ledPin, HIGH); }
Nguoc lai thi ta mot 1an nira st dung ham digitalWrite() dé tat led
else {
digitalWrite(ledPin, LOW);

}
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3) Project 3 : Led sang dan tir led 1 dén led 10 va ngwoc lai.
v So d6 mach.
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Hinh 23: Led sang dan tir led 1 dén led 10 va nguoc lai.

v" Code chuong trinh.

byte ledPin[] = {4, 5,6, 7,8, 9, 10, 11, 12, 13};
int direction = 1,
int currentLED = 0;
void setup() {
for (int x=0; x<10; x++) {
pinMode(ledPin[x], OUTPUT);} }
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void loop() {
for (int x=0; x<10; x++) {
digitalWrite(ledPin[x], LOW);

}
digitalWrite(ledPin[currentLED], HIGH);

currentLED += direction;

if (currentLED == 9) {direction =-1;}
if (currentLED == 0) {direction =1;}
delay(500);

}
v" Giai thich chuong trinh.

Trong Project nay ching ta sir dung 10 chan digital dé diéu khién 10 led, dé cho
chuong trinh ngan gon thi & day téi sir dung mang 1 chiéu gdm 10 phan tir trong d6 chira

10 vi tri chan led ma ta sir dung trong project
byte ledPin[] ={4, 5,6, 7, 8, 9, 10, 11, 12, 13};
Tiép tuc khai béo 2 bién integer 14 :
int direction = 1,
int currentLED = 0;

Trong ham setup() t6i st dung mot vong lap dé dinh nghia mode cho céc chan led.
T6i nghi 1a khéng kho dé hiéu dugc cac cau lénh nay.

Tiép theo 12 ham loop(), dau tién toi tat tat ca cac led bang cac cau lénh:

for (int x=0; x<10; x++) {
digitalWrite(ledPin[x], LOW);}
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Sau d6 cho sang led dau tién bang cau lénh :
digitalWrite(ledPin[currentLED], HIGH);

Vi ta di khai bao currentLED = 0 nén mang s& truy xuat phan tir dau tién trong

mang c6 gia tri 12 4 vi thé led & vi tri chan digital s6 4 s& sang.
currentLED += direction;

Tang currentLED 1én 1 don vi ( direction =1 ). \Vong lap tiép theo s& 14 led & chan
digital 5 sang va ci nhu thé cho dén led & chan s6 13 séng, thi luc ndy currentLED == 9,
cau Iénh “if (currentLED == 9) {direction = -1;}” s¢ thuc hién va led s¢ sang nguoc lai
tir led 10 xubng led thir 1.

Hai cau lénh :
if (currentLED == 9) {direction =-1;}
if (currentLED == 0) {direction = 1;}

ding dé quy dinh chiéu sang cua led 14 ting dan hay giam dan. Néu la Led thir 10 sang thi
tiép theo s& giam xudng led thir 9 va nguoc lai néu led thi 0 sang thi chu ky tiép theo led

1 s& sang.
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4) Project 4 : Led sang dan tir led 1 dén led 10 va ngwoc lai thoi gian
delay thay d6i dwoc.
v So d6 mach :

Trong project nay hoan toan giéng project 3 chi thém mét bién tré dung dé diéu chinh

thoi gian delay cho chuong trinh

=
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<TEMT:

<TEXT* LED-RED
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Hinh 24: Led sang dan tir led 1 dén led 10 thoi gian delay thay doi dugc.

v" Code chuong trinh.
int ledPin[] ={4,5,6,7,8,9, 10, 11, 12, 13};
int direction = 1;
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int currentLED = 0;
int potPin = 0;
unsigned long changeTime;
void setup() {
for (int x=0; x<10; x++) {
pinMode(ledPin[x], OUTPUT);
}
}
void loop() {
int delayvalu= analogRead(potPin);
for (int x=0; x<10; x++) {
digitalWrite(ledPin[x], LOW);
}
digitalWrite(ledPin[currentLED], HIGH);

currentLED += direction;

if (currentLED == 9) {direction = -1;}
if (currentLED == 0) {direction = 1;}
delay(delayvalu);

}
v" Giai thich chuong trinh.

Chuong trinh ta chi thém va thay d6i mot vai cau lénh ma thdi ngoai ra khdng khac

gi nhiéu so véi project 3, cac cau Iénh d6 nhu sau :
int potPin=0;

int delayvalu= analogRead(potPin);
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delay(delayvalu);
Dau tién ching ta khai bdo mét bién chua vi tri chan bién tra két ndi do 1a vi tri A0
int potPin=0;

Poc gia tri tir chan analog A0 bang cau lénh analogRead(potPin) va gan né cho bién
delayvalu. Arduino c6 6 chan dau vao analog danh dau tir AO dén A5 véi 10 bit chuyén doi
tir analog sang digital (ADC). Nghia & chan analog c6 thé doc duoc cac gié tri dién ap tir 0

dén 5 volt twong ang vai cac s6 integer tir 0 (0 volt ) dén 1023 (5 volt ).

Trong project nay chiing ta can thiét 1ap thoi gian delay bang cach diéu chinh bién
trg. Ta sir dung cau lénh delay(delayvalu) dé tao thoi gian tré. Néu ta diéu chinh bién tro
sao cho dién 4p dau vao chan analog 1a 5 volt thi delayvalu s& ¢6 gia tri 1a 1023 ( hon 1
giay), néu 12 2,5 volt thi delayvalu s& 14 511. Céc ban thtr diéu chinh bién trg ta sé thay thoi

gian delay thay d6i hoic 14 nhanh dan hoac 1a cham dan.

Luu y : d6i vai céc chan analog chiing ta khdng can thiét 1ap ché do vao ra bang ham

pinMode nhu céc chén digital. Mac dinh cac chan analog la input.
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5) Project 5: Piéu khién toc d6 dong co bang PWM.
v' So dd mach

Sir1

21

MPM
=TEXT=

CHInayw
-
L=[17
m —
X
5
v

B Liigemnemens bicgspolcom B
SIMULIMG UNO
=TEXT=

Hinh 25: Diéu khién toc d6 dong co.
v" Code chuong trinh.

int potPin = 0;
int transistorPin = 9;
int potValue = 0;
void setup() {
pinMode(transistorPin, OUTPUT);}
void loop() {
potValue = analogRead(potPin) / 4;
analogWrite(transistorPin, potValue);

}
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v" Giai thich chuong trinh.

Nhu trong so dd mach ta thay bién tré dugc ndi véi chan A0, transistor duoc néi Voi
chan sé 9 théng qua dién tré 1k. Nhu vay ta khai bo 2 bién chua vi tri chan cho bién tro

va transistor.
int potPin = 0;
int transistorPin = 9;
Bién integer potValue chua gia tri doc dugc tir chan AO.
int potValue =0

Mot cau hoi dit ra & day 1a néu ching ta khong két néi transistor diéu khién dong co
vao chan s6 9 ma thay vao d6 la chan sé 1 hoic 2 dé diéu khién téc ¢ dong co thi co dugc
khong ?.

Cau tra loi 1a Khdong. Vay tai sao Khong ?

T6i sé tra 1oi cau hoi nay sau. Nhung truge hét toi ndi vé PWM. PWM (pulse width
modulation) 1a phuong phap diéu ché dua trén sy thay doi do rong ctia chudi xung dan dén
su thay doi dién ap ra.

Pé tao ra duoc PWM trén Arduino thi ching ta st dung lénh analogWrite(Pin,
Value);

Trong do:

Pin: 12 vi tri chan, d6i véi Arduino Uno thi chi c6 cac chan 3,5, 6, 9, 10 & 11 méi
c6 chirc nang tao PWM. Vay chling ta c6 thé tra loi duoc cau hoi bén trén, cac chan digital
con lai caa c6 thé doc hodc xuat 2 gia tri 12 0 va 1 ma thoi.

Value: Gia tri nam trong khoang 0 dén 255.
Dé hiéu rd hon vé PWM tdi s& minh hoa qua vi du sau.

Néu tdi sir dung lénh analogWrite(transistorPin, 127); thi dang xung & chan 9 (
transistorPin = 9) s€ nhu hinh dudi va gia tri trung binh ngo ra sé 1a 2,5V (50% ).
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Hinh 26: PWM 50%.
Néu Value = 64 (hay 25%) thi dang xung nhu sau:

Hinh 27: PWM 25%.

Value = 229 (hay 90%) thi dang xung sé la :

Hinh 28: PWM 90%.

Tur vi duy trén ta thay sy thay doi do rong ctiia chudi xung dan dén sy thay doi dién ap
ra. Ta ciing thay riang dién ap trén motor ciing thay ddi tuyén tinh theo sy thay d6i dién ap
ngd ra trén chan 9. Tac 1a néu dién ap trung binh trén chan 9 12 2,5 volt (50% ) thi dién ap

trén hai dau motor 1a 6 volt ( nguén motor 1a 12 volt ).
Quay lai chuong trinh ta can quan tdm toi mot cau lénh doé la:

potValue = analogRead(potPin) / 4;
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Chuing ta can phai chia gi4 tri doc duoc cho 4 vi gia tri analog s& nam trong khoang
0 (0 volt ) d&n 1023 (5 volt ), nhung gia tri cAn xuat ra ngoai chan 9 lai nam trong khoang

0 dén 255 d6 chinh 131y do tai sao c6 chia 4 & day.
Va cau lénh cudi cuing 12 tao PWM trén chan 9 dé diéu khién téc dé dong co.
analogWrite(transistorPin, potValue);

Néu nhu d4 diéu kién duogc toc do dong co bang PWM rdi thi viéc diéu khién d6 sang
cua Led hay dén ddi véi cac ban bay gio 1a chuyén qua don gian. Céc ban chi can ndi chan
s6 9 vai mot Led co dién tro han dong 1a 220 ohm va code chuong trinh hoan toan giéng
nhu diéu khién dong co. Luu y 12 khi md phong céc ban s& khong thay duoc led thay doi
d6 sang ma chi thay nhap nhay nguyén nhan 1a do phan mém proteus khéng dap ung kip su
thay doi cua cac xung PWM. Nhung khi 1am thyc té cac ban s& thiy duoc sy thay doi do

sang cua Led ro rét.
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6) Project 6 : Piéu khién dong co bang L293D.
v' So dd mach:
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Hinh 29: Biéu khién dong co bang L293D.
v" Code chuong trinh

#define switchPin 2 // chan cong tdc
#define motorPinl 8// L293D Input 1
#define motorPin2 7 // L293D Input 2
#define speedPin 9 // L293D enable chan 1
#define potPin 0 // chan bién tré noi véi A0
int Mspeed = 0;
void setup() {
pinMode(switchPin, INPUT);
pinMode(motorPinl, OUTPUT);
pinMode(motorPin2, OUTPUT);
pinMode(speedPin, OUTPUT);
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void loop() {
Mspeed = analogRead(potPin)/4;
analogWrite (speedPin, Mspeed);
if (digitalRead(switchPin)) {
digital Write(motorPinl, LOW);
digitalWrite(motorPin2, HIGH); }
else {
digitalWrite(motorPinl, HIGH);
digitalWrite(motorPin2, LOW);

}
}
v" Giai thich chuong trinh:

Code cua project nay hoan toan don gian. Trudc tién ta dinh nghia cac chan sé su
dung trén arduino.

#define switchPin 2 // chan céng tac
#define motorPinl 8// L293D Input 1
#define motorPin2 7 // L293D Input 2
#define speedPin 9 // L293D enable chan 1
#define potPin 0 // chan bién tré noi véi A0

Khai bao mot bién chira toc d6 doc tir bién tro.
int Mspeed = 0;

Tiép theo trong setup() ta thiét 1ap ché do vao, ra cho cac chan vira dinh ngha.
pinMode(switchPin, INPUT);
pinMode(motorPinl, OUTPUT);
pinMode(motorPin2, OUTPUT);
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pinMode(speedPin, OUTPUT)

Trong vong loop() chling ta doc gi4 tri tir bién tre két ndi véi chan A0 va gan n6 cho
Mspeed :

Mspeed = analogRead(potPin)/4;
Thiét lap toc d6 cho dong co bang cau lénh:
analogWrite (speedPin, Mspeed);

Kiém tra xem cdng tac c6 duoc bat hay khong, néu c6 thi thiét lap motorPinl =
LOW va motorPin2 = HIGH ta sé€ thay dong co quay nguoc chiéu kim dong ho.

if (digitalRead(switchPin)) {
digitalWrite(motorPin1, LOW);
digital Write(motorPin2, HIGH); }
va néu cong tac khéng dugc bat thi motor s& quay cung chiéu kim dong ho:
else {
digitalWrite(motorPinl, HIGH);
digitalWrite(motorPin2, LOW);

}
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7) Project 7: Giao tiép Arduino véi LCD 16x2.

Giao tiép giira Arduino va LCD 16x2 rat don gian boi vi Arduino IDE da c6 san thu
vién cho LCD la LiquidCrystal.h, cbng viéc cua ching ta la hiéu va biét cach sir dung thu
vién nay ma thoi.

v So d6 mach:
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Hinh 30: giao tiép voi LCD 16x2.
v" Code chuong trinh :

#include <LiquidCrystal.n>
LiquidCrystal lcd(12, 11, 5, 4, 3, 2); // thiet lap chan cho LCD
void setup() {
Icd.begin(16, 2); // thiet lap loai LCD su dung la 16 cot va 2 dong
}
void loop() {

introduce();

basicPrintDemo();

displayOnOffDemo();

setCursorDemo();
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scrollLeftDemo();

scrollRightDemo();

cursorDemo();

createGlyphDemo();

}

void introduce(){

Icd.clear();

Icd.setCursor(0,0);

lcd.print("HV HANG KHONG VN");

Icd.setCursor(1,1);

Icd.print("HD SD ARDUINO™);

delay (1000);

for(int x=0; x < 3; x++) {
Icd.noDisplay(); //tat hien thi
delay(300);
Icd.display(); // bat hien thi

delay(300);

}
}

void basicPrintDemo() {
Icd.clear(); // xoa man hinh
Icd.print("HV HANG KHONG");
delay(1000);
}

void displayOnOffDemo() {
Icd.clear();
Icd.print("BAT/TAT MAN HINH");
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for(int x=0; x < 3; x++) {
lcd.noDisplay();
delay(500);

|cd.display();

delay(500);

}
}

void setCursorDemo() {
Icd.clear();
Icd.print("Setup Cursor");
delay(500);
Icd.clear();
Icd.setCursor(5,0); // thiet lap con tro o vi tri cot 5 hang 0
lcd.print(5,0™);
delay(500);
Icd.setCursor(10,1); // thiet lap con tro cot 10 hang thu 1
lcd.print(*10,1");
delay(500);
Icd.setCursor(3,1); // thiet lap con tro o vi tri cot 3 hang 1
lcd.print("3,1");
delay(500);
}
void scrollLeftDemo() {
Icd.clear();
Icd.print("Scroll Left Demo");
delay(500);
Icd.clear();
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Icd.setCursor(7,0);

Icd.print("Beginning");

Icd.setCursor(9,1);

lcd.print("Arduino™);

delay(500);

for(int x=0; x<16; x++) {
Icd.scrollDisplayLeft(); // cuon man hinh sang trai
delay(250);

}

}
void scrollRightDemo() {

Icd.clear();
Icd.print("Scroll Right");
Icd.setCursor(0,1);
Icd.print("Demo");
delay(500);
Icd.clear();
Icd.print("Beginning™);
Icd.setCursor(0,1);
Icd.print("Arduino™);
delay(500);
for(int x=0; x<16; x++) {
Icd.scrollDisplayRight(); // cuon mang hinh sang phai
delay(250);
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void cursorDemo() {
Icd.clear();
Icd.cursor(); // bat con tro
Icd.print(*Cursor On");
delay(1000);
Icd.clear();
Icd.noCursor(); // tat con tro
Icd.print("Cursor Off");
delay(1000);
Icd.clear();
Icd.cursor();
Icd.blink(); // nhap nhay con tro
Icd.print("Cursor Blink On");
delay(1000);
Icd.noCursor();
Icd.noBlink(); // tat nhap nhay con tro
}

void createGlyphDemo() {
Icd.clear();
byte charl[8] = { //tao chiz “0”
B01110,
B10001,
B0000O,
B01110,
B10001,
B10001,

HOC VIEN HANG KHONG SV: NGUYEN TRUNG TIN



B01110,
B0000O
h
byte char2[8] = { //tao chiz “o”
B01110,
B00001,
B00010,
B01110,
B10001,
B10001,
B01110,
B0000O
b
Icd.createChar(0, charl); // tao ky ti tuy chinh O
Icd.createChar(1, char2); // tao ky tu tuy chinh 1
for(int x=0; x<5; x++) {
Icd.setCursor(8,0);
Icd.write(byte(0)); // in chiz “6” ra man hinh
delay(1000);
Icd.setCursor(8,0);
Icd.write(byte(1)); // in chiz “o” ra man hinh
delay(1000);
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v" Giai thich chuong trinh:

Dau tién ching ta khai bao thu vién ma chiing ta s& si dung dé diéu khién LCD. Nhu
da noi ¢ trén ching ta s& sir dung thu vién ¢ tén 1a LiquidCrystal.h. C6 rat nhiéu thu vién

va code mau cho nhitng loai LCD khéac, ban c6 thé truy cap vao trang web

http://www.arduino.cc/playground/Code/LCD dé tai vé str dung.
Dé khai béo thu vién cho LCD hay bt ci thu vién ndo khéc ta dung cau lénh
#include <tenthuvien.h>
Trong truong hop nay ta khai béo 1a :
#include <LiquidCrystal.h>
Tiép theo tao mot doi twong va gan chan cho né bang cau lénh :
LiquidCrystal Object(RS, E, D4, D5, D6, D7);

Nhu vay trong doan code trén t6i da khai bao mot ddi twong co tén 1a Icd ( cac ban
c6 thé thay thé lcd bang nhitng tir khac ma cac ban mudn ) va chan 12 caa Arduino ndi véi
chan RS, chan 11 ndi véi E va cac chan 5 dén chan 2 lan luot ndi vai D4 dén D7 trén LCD
16x2.

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

Trong ham setup() ching ta can khai béo loai LCD ma ching ta st dung. Vi trong
thu vién LiquidCrystal.h hd tro rat nhiéu loai LCD chiang han nhu 16x2, 16x4, 20x2, 20x4,
GLCD....O day ching ta sir dung 16x2 thi ta khai béo.

Icd.begin(16,2);

Trong loop() ching ta co6 8 chuong trinh con, va toi s€ giai thich ting chuong trinh

con.
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¢ Chuong trinh con thir 1: introduce().
bay la chuong trinh giagi thiéu.
¢ Chuong trinh con thir 2:  basicPrintDemo()

Trong chuong trinh con nay ching ta s& diéu khién sao cho LCD hién thi dong chir

ma ta mong muén.
Pau tién chling ta xoé tat ca man hinh bang cau lénh:
Icd.clear();

Chlng ta can luu y doi twong lcd : néu nhu ban dau ching ta khai bao doi tugng l1a
LCD16x2 thi ching ta phai viét cau lénh 1a LCD16x2.clear().

Pé hién thi mot dong ky tu bat ky [8n man hinh thi ta dung cau Iénh print() cu thé

trong truong hop nay la:
Icd.print("HV HANG KHONG");

Cac ky tu bén trong ngoac kép sé dugc hién thi 1én man hinh, néu tong cac ky tu Ion

hon 16, thi cac ky tu tir thir 17 tré di s& khong duoc hién thi [én man hinh.
¢ Chuong trinh con thi 3: displayOnOffDemo()

Trong chuong trinh con nay huéng dan cho chiing ta cac cau lénh chic ning bat va

tat man hinh. Ta cin quan tam téi 2 cau Iénh sau.
Icd.nodisplay();
Cau lénh nay c6 chirc nang tit man hinh hién thi.
Icd.display();

Cau Iénh nay cho phép hién thi man hinh.
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¢ Chuong trinh con thir 4: setCursorDemo()

8§ 9 10 11 12 13 14 15 16

Hinh 31: LCD 16x2.

Chuong trinh con nay huéng dan ching ta cac cau Iénh dich chuyén vi tri con tro

theo y mudn, cac cau lénh can quan tam do 1a:
Icd.setCursor(5,0);
Icd.print("5,0");

Dich con tré dén cot thir 5 hang thir 0. Sau d6 xuat ra man hinh LCD 5,07 tir cot tha
5 hang 0 tr¢ di.

Icd.setCursor(10,1); // thiet lap con tro cot 10 hang thu 1
Icd.print("10,1™);
Dich con tré dén vi tri cot 10 hang thi 1. Xuat ra man hinh "10,1"
Tuong tu nhu vay d6i voi 2 cau lénh cudi 12 :
Icd.setCursor(3,1); // thiet lap con tro o vi tri cot 3 hang 1

Icd.print("3,1");
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¢+ Chuong trinh con thir 5: scrollLeftDemo()

Chuong trinh con nay s& dich cac ky tu dang hién thi trén man hinh sang bén trai.
Cac cau Iénh trong chuong trinh con nay khéng kho, ching ta chi quan tdm téi cac cau 1énh

sau:
for(int x=0; x<16; x++) {
Icd.scrollDisplayLeft(); // cuon man hinh sang trai
delay(250);
}
Trong vong lap ching ta c6 cau Iénh:
Icd.scrollDisplayLeft();

Mai 1an chuong trinh thuc hién cau 1énh nay s& dich tat ca cac ky tu dang hién thi
trén man hinh sang bén trai 1 cot. Ching ta ¢6 vong lip 16 1an nhu vay cac ky tu s& dugc
dich hét vé bén trai.
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W O W
-

U)? O~ N S WD O
o o LW OO0 O0OO0O0ON0N0

Hinh 32: Trudc khi dich trai.
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Hinh 33: Dich tréi lan thi 8.

VES

Khi vong Iap thuc hién duoc 16 1an thi man hinh sé& tréng hoan toan.
¢+ Chuong trinh con thir 6: scrollRightDemo()

Hoan toan tuong tu nhu scrollLeftDemo() chuong trinh con nay s€ thuc hién dich

phai cac ky tu trén man hinh.
Cau lénh can quan tam Ia: Icd.scrollDisplayRight();
¢ Chuong trinh con thu 7: cursorDemo()
O phan nay ching ta s& tim hiéu cac cau lénh diéu khién con tro bat, tit va nhip nhay.

Icd.cursor() : cau I1énh nay cho phép chdng ta bat con tro.
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Hinh 34: Con tro LCD
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lcd.noCursor(): tit con tro
lcd.blink(): nhap nhéy con tro
¢+ Chuong trinh con thir 8: createGlyphDemo()

Bay gio ching ta s& tim hiéu cach ty tao ra mot ky tu khong thuoc hé théng ma

ASCII, chang han nhu céc chi cai c6 dau trong hé thdng chit céi tiéng viét nhu 4, 8, 6,0 ...

Déi véi LCD 16x2 cir mdi ky tu trong mot 6 s& dugc tao thanh tir 5x8 6 nho (5 cot,
8 dong)

Dé tao mot ky tu thi chling ta ding mot mang gom 8 phan ter, mdi phan tir 12 1 byte,

nhung chi sir dung 5 bit thap cua 1 byte dé biéu dién ky tu do.

byte happy[8] = { //tao chzz “6”
B01110,

B10001,

B0000O,

B01110,

B10001,

B10001,

B01110,

B00000

b

byte sad[8] = { tao chiz “o”
B01110,

B00001,

B00010,

B01110,

B10001,
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B10001,
B01110,
B0000O
h
Sau khi d4 tao dugc ky tw mong muén ta sir dung cau Iénh:
Icd.createchar(num,data);
Trong do:
num: 1a cac chir s ta 0 dén 7.
data: la cac méng chira ky tu cua chdng ta.
Cau lIénh nay s& gan ky tu ta da tao vao mot chir so.
Icd.createChar(0, happy);
Icd.createChar(1, sad);

Pé hién thi mot ky tu ra man hinh ta dung cau lénh Icd.write(data).
Hién thi chit “6” ra man hinh LCD.

Icd.write(byte(0));
Hién thi chit “0” ra man hinh LCD

lcd.write(byte(1));
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8) Project 8: Giao tiép véi may tinh.

Trong phan nay t6i s& trinh bay cach dé giao tiép giira Arduino véi may tinh théng

qua chuan giao tiép ndi tiép khdng déng bo UART.
Diéu khién bat tat bing cach gui 1énh tir may tinh.
v So d6 mach;

Dung cap USB két néi Arduino véi may tinh. Led ndi vai chan 13 théng qua dién tro

220 ohm.
v" Code chuong trinh:

int ledpin =13;

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

}

void loop() {
if( Serial.available()>0)
char setupled = Serial.read();}

switch(setupled)

{

case'l': {
digitalWrite(ledpin,HIGH); break;
}

case '0":
{

digitalWrite(ledpin,LOW); break; }}}
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v" Giai thich chuong trinh:

Pé co thé diéu khién duoc led bat tat ching ta can ma Serial monitor bang cach nhap

vao biéu tuong . ;
i R B

-~

Autoscroll Noline ending | 9600 baud

Hinh 35: Serial Monitor.
Trong chuong trinh ta can chi y t6i cac cau Iénh sau:
Serial.begin(9600);
Cau lénh nay thiét 1ap téc do truyén dit liéu caa ching ta 1a 9600 bps.

Chiing ta c6 thé thiét 1ap cac téc do khac nhu 300, 1200, 2400, 4600, 9600, 19200,
57600, 115200. Can luu y rang de toc do truyen gitra may tinh va thiét bi phai giong nhau,
néu khong thi dir licu nhan duoc s& bi 16i.

Trong vong lap loop() chidng ta cé cau Iénh:
Serial.available()>0

Céu lénh nay dung dé kiém tra xem c6 dit ligu truyén toi hay khong. Ngoai ra
Serial.available() con tra vé cho ching ta so ky tu da dugc truyen téi Arduino

HOC VIEN HANG KHONG SV: NGUYEN TRUNG TiN n



char setupled = Serial.read();

Khi dit liéu duoc truyén téi Arduino thi dit liéu s& dugc luu vao bo nhg dém. Ching
ta khai béo bién setupled véi kiéu dit liéu char va dung ham Serial.read() dé truy suat di
liéu trong bo nhé dém va luu vao trong n6. Nhu vay Ky tu dau tién trong chudi ky tu duoc
truyén toi s& duoc gan vao setupled. Dung ham Switch-case dé kiém tra, néu 1a “1” thi sang
led, néu 12 “0” thi tat led, cac trudong hop con lai thi khéng lam gi.

9) Project 9. Po nhiét d0 méi trwong dung LM35D hién thi LCD va
Serial Monitor.
v" So d6 mach.

R1

1k
<TEKT

SIMULING UMD
<TERT*

Hinh 36: giao tiép véi LM35, LCD va Serial monitor.
v" Code chuong trinh:

#include <LiquidCrystal.n>
LiquidCrystal lcd(12, 11, 5, 4, 3, 2); // dinh nghia chan cho LCD
int maxC=0, minC=100, maxF=0, minF=212;
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int scale = 1;
int buttonPin=8; //chan ket noi voi phim nhan
void setup() {
Icd.begin(16, 2); // khai bao su dung lcd 16x2
analogReference(INTERNAL);// khai bao dien ap tham chieu cho Im35
Serial.begin(9600);
pinMode(buttonPin, INPUT);
Icd.clear();
}
void loop() {
Icd.setCursor(0,0);
int sensor = analogRead(0); // doc du lieu tu Im35
int buttonState = digitalRead(buttonPin);
if (buttonState==1) {
scale=-scale;
Icd.clear();
}
switch (scale) {
case 1:
celsius(sensor);
break;
case -1:
fahrenheit(sensor);}
delay(250);
}
void celsius(int sensor) {
Icd.setCursor(0,0);
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int temp = sensor* 0.1074188;
Serial.print("Nhiet do moi truong :");
Serial.print(temp);
Serial.printin("* do C");
Icd.print(temp);
lcd.write(B11011111); // “°”
lcd.print("C ");

if (temp>maxC) {maxC=temp;}
if (temp<minC) {minC=temp;}
Icd.setCursor(0,1);
lcd.print("H=");
Icd.print(maxC);
lcd.write(B11011111);
lcd.print("C L=");
Icd.print(minC);

lcd.write(B11011111);
lcd.print("C ");

}

void fahrenheit(int sensor) {
Icd.setCursor(0,0);

float temp = ((sensor * 0.1074188) * 1.8)+32; // chuyen doi sang do F
Serial.print("Nhiet do moi truong :");

Serial.print(int(temp));

Serial.printin(do F");

Icd.print(int(temp));

lcd.write(B11011111);

lcd.print("F ");
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if (temp>maxF) {maxF=temp;}
if (temp<minF) {minF=temp;}
Icd.setCursor(0,1);
lcd.print("H=");
Icd.print(maxF);
lcd.write(B11011111);
lcd.print("F L=");
Icd.print(minF);
lcd.write(B11011111);
lcd.print("F ");
}
v" Giai thich chuong trinh:

Tong quan: chuong trinh s& kiém ta mac dién ap ngd ra cua LM35 twong @ng Voi
nhiét do cua mOi truong h!én thj trén Lcd va Serial I\{Ioni'gor. Nhiét @6 ctia moi truong duoc
tinh bang d6 C va do F, néu nhan phim thi sé thay doi hién thi la @6 C hay d6 F.

 Batdau chuong trinh ta khai bao thu vién Lcd va dinh nghia chan ciing nhu céc bién
can dung cho toan bg chuong trinh.

#include <LiquidCrystal.h>
LiquidCrystal lcd(12, 11, 5, 4, 3, 2); // dinh nghia chan cho LCD
int maxC=0, minC=100, maxF=0, minF=212;
int scale = 1;
int buttonPin=8;// chan ket noi voi phim nhan
Trong ham setup() chling ta can quan tam t&i cau Iénh:

analogReference(INTERNAL);

Khai bao dién p tham chicu cho bo chuyen doi ADC bén trong Arduino Uno 12 1,1V
( day la gia tri dién ap tham chiéu néi mac dinh caa Arduino Uno).

Pé tinh toan dung nhiét d6 mdi trudong ching ta can luu y nhitng diém sau:

B chuyén d6i ADC gom 10 bit tic 1 1024 muc.
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Dién ap tham chiéu cho bo chuyén d6i ADC 12 1,1V.
Déi véi LM35 thi dién &p ngd ra tuyén tinh véi nhiét do caa méi truong.
Hé sb chuyén d6i dién &p sang nhiét d6 12 10mV/1°C = 0,01V/1°C.
Xay dung cbng thac tinh nhiét do.
Ta biét:
1,1 volt (1100 mV) c¢6 1024 muyc biéu dién, vay 1 muc s& 1a 1,1/1024 (volt),
dé chuyén doi tir dién ap sang nhiét do thi ta chia tiép cho 0,01V. Tir day ta thay ci 1 muc

. 1,1
chuyén doi cua ADC tuong (ing voi ————— °C =0.10742188 °C.
1024.0,01

Nhur vay chiing ta chi can doc gid tri dau vao ¢ chan A0 (gié tri nam trong khoang 0
- 1023) va gan chung cho bién integer sensor.

int sensor = analogRead(0);
Pé tinh ra nhiét do chinh xéac ching ta nhan gia tri ciia sensor véi 0.10742188.

Trong chuong trinh con celsius(int sensor) ta co cau Iénh:
int temp = sensor* 0.1074188;

Trong chuong trinh con fahrenheit(int sensor) ta c6 cau [énh chuyén d6i tir 46 C sang
do F la:

float temp = ((sensor * 0.1074188) * 1.8)+32;
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10) Project 10: Giao tiép Arduino véi Servo motor.
v So d6 mach

SIM
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Hinh 37: Giao tiép voi Servo motor
v" Code chuong trinh.
#include <Servo.h>
Servo servol,
void setup()
{

servol.attach(5);

}
void loop()

{
int angle = analogRead(0); // Read the pot value
angle=map(angle, 0, 1023, 0, 180);
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servol.write(angle);
delay(15);
}
v" Giai thich chuong trinh:
Khai bao thur vién cho Servo motor bang cau lénh.
#include <Servo.h>

Khai bao ddi twong co tén 1a servol

Trong ham setup() ta dinh nghia chan cho Servo:
servol.attach(5) ;

Chan s6 5 caa Arduino s& néi vai chan input cia Servo motor.

Poc gia tri dién ap cua bién tro va gan no cho bién integer angle :
int angle = analogRead(0);

Gia trj doc dwoc tir bién tro s& nam trong khoang 0 dén 1023 va goc quay ciia Servo
tir 0° @én 180° ta sir dung cau lénh :

angle=map(angle, 0, 1023, 0, 180);

Cau Lénh nay s& chuyén d6i tir gia tri cua bién tro sang goc quay tuong tng cua
Servo.

Dé diéu khién gdc quay cua Servo ta dung cau lénh:

servol.write(angle);
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Tai liéu tham khao.

> Beginning Arduino - Mike McRoberts
» Arduino cookbook — Michael Margolis

> http://arduino.cc

> http://blogembarcado.blogspot.com
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