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Ki thuat 1ap trinh phan cimg ngdy nay cé su phat trién manh mé&, n6é duoc tng
dung vao hau hét cac linh vuc nhu san xuit cong nghiép, tu dong hoa va con rat nhidu
linh vyre khac nita. So véi ki thuat 1ap trinh phan mém thi ki thuat 1ap trinh phan ctng
c6 nhitng tng dung riéng va duoc 1ap trinh dé didu khién khién cac hé théng mang lai
loi ich dang ké cho nguoi sir dung. Véi tinh uu viét ctia ki thuat 1ap trinh phan ctng
thi n6 htra hen mang lai hiéu qua coéng viéc rat cao. Chung ta biét rang lap trinh phan
cung thuc hién lap trinh trén cdc dong vi xir 1y khac nhau. Trong qua trinh nay, ta st
dung ngdn ngit 1ap trinh phan ctng dé thyc hién céac thao tac lién két diéu khién gitra vi
xtt 1y véi cac thanh phan trong bo mach va céc thiét bi ngoai vi. Vi vay né c6 su tng
dung rét rong rii trong tit ca cac nganh. Nhung trong khudn khé cia dé tai nay chung
em chi di sdu vao mot huéng cu thé d6 1a “sim hiéu vé bo mach Arduino”. Ching em
thuc hién dé tai nhdm muc dich c¢6 duoc nhimg cai nhin tong quan vé cac dong bo
mach Arduino thong dung hién nay, dong thoi tim hiéu vé cdu tao va cac chirc ning co
ban cta timg bo mach nay. Pé hoan thanh tot dé tai nay, cac thanh vién di co sy tich
Ity kién thirc, tim hiéu vé vi diéu khién va céc loai linh kién duoc st dung trong mach.
DPong thoi rén luyén kha ning tu duy doc lap, lién két y tuong va ky nang lam viéc
nhom cua cac thanh vién. Vi nhitng muc dich trén, da tao dong luc cho ching em
hoan thanh dé tai nay.

Em xin chan thanh cam on thdy Nguyén Hoang Nam — Giang vién huéng din
mon “Do an 17 d3 cung cip nhimg kién thirc hitu ich va dinh hudng nghién ctiu dé
gitip chiing em hoan thanh tét dé tai nay.

Pay 1a bai tap 16n lan dau tién ma nhém ching em chung strc lam viéc cung
nhau, moi ngudi da that sy ¢b ging dé hoan thanh tét nhiém vu ctia minh. Nhung trong
qua trinh thyc hién khong thé tranh khoi nhitng thiéu sét. Vi vy, ching em rit mong
nhan dugc sy dong gop y kién tir Thay va cac ban, dé c6 thé hoan thién hon.

Em xin chan thanh cam on !!!



CHUONG

1

TONG QUAN VE BO MACH ARDUINO

1.1. Gi6i thiéu chung vé bo mach Arduino

Arduino da va dang dugc str dung rat rong rai trén thé gidi, va ngay cang ching
t6 duoc strc manh ctia chiing thong qua vo sd tng dung ddoc dao cua nguoi ding trong
cong ddéng ngudn md (open-source). Tuy nhién tai Viét Nam Arduino van con chua
duoc biét dén nhiéu. Noi dung cta phan ndy nham giéi thiéu mot s6 thong tin vé
Arduino véi hy vong cung cip cho ngudi dung DIY thém mét lua chon méi day tiém
nang dé thue hién cac du 4n cua minh.

FiRsm e

T

Hinh 1. Hinh anh mé ta kich thuoc nho gon cua bo mach Arduino

Tu khi xuat hién trong cong déng ma ngudén mod va lap trinh phan clng,
Arduino thyc sy da gay song gio trén thi truong nguoi dung DIY (1a nhitng nguoi tu
ché ra san pham cua minh) trén toan thé gidi trong vai nam gan day, gan giéng véi
nhimg gi Apple da 1am duogc trén thi treong thiét bi di dong. SO lwong ngudi dung cuc



16n va da dang véi trinh d6 trai rong tir bic phd théng 1én dén dai hoc da lam cho ngay
ca nhitng nguoi tao ra chiing phai ngac nhién vé muc do phd bién.

Hinh 2. Nhitng thanh vién khoi xwong Arduino

Vay, Arduino 13 gi ma c6 thé khién ngay ca nhitng sinh vién va nha nghién ctru
tai cac truong dai hoc danh tiéng nhu MIT, Stanford, Carnegie Mellon phai sir dung;
hoic ngay ca Google ciing mudn hd trg khi cho ra doi bo kit Arduino Mega ADK
dung dé phat trién cac ing dung Android twong tac véi cam bién va cac thiét bi khac?

That vay, Arduino 1a mot bo mach vi xtr ly dugc dung dé 1ap trinh tuong tac
voi cac thiét bi phén cung nhu cam bién, dong co, den hodc cac thiét bi khac. Pic
diém ndi bat ciia Arduino 13 moi trudng phat trién tmg dung cuc ky d& sir dung, véi
mot ngdn ngit 1ap trinh c6 thé hoc mot cach nhanh chdng ngay ca véi nguoi it am
hiéu vé dién tir va lap trinh. Va diéu 1am nén hién tuong Arduino chinh 1a mutrc gia rat
thip va tinh chit ngudn mé tir phan ctng téi phin mém. Chi voi khoang $30, ngudi
dung da c6 thé s hitu mot bo Arduino ¢6 20 ngd I/O c6 thé twong tac va diéu khién
chirng Ay thiét bi.

Arduino ra doi tai thi trin Ivrea thudc nude Y va duoc dit theo tén mot vi vua
vao thé ky tht 9 12 King Arduin. Arduino chinh thirc dugc dua ra gidi thiéu vao nim
2005 nhu 1a mot cong cu khiém tén danh cho céac sinh vién cua gido su Massimo
Banzi, 14 mot trong nhitng nguoi phét trién Arduino, tai truong Interaction Design
Instistute Ivrea (IDII). Mic du hau nhu khong dugc tiép thi gi ca, tin tirc vé Arduino
van lan truyén vé6i toc do chong mit nhd nhitng 101 truyén miéng tot dep cua nhimg



ngudi dung dau ti€n. Hién nay Arduino ndi tiéng td1 noi c6 ngudi tim dén thi tran
Ivrea chi dé tham quan noi da san sinh ra Arduino.

1.2. Mot sb ing dung noi bit ciia bo mach.

Arduino dugc chon lam bd ndo xu 1y cua rat nhiéu thiét bi tr don gian dén
phuc tap. Trong s6 d6 c6 mot vai ung dung thuc sy chung to kha nang vuot trdi clua
Arduino do ching cé kha nang thuc hi¢n nhiéu nhiém vu rét phuc tap. Sau day la
danh sach mot sd ung dung ndi bat ctia Arduino.

» May in 3D.

Mot cudc cach mang khéc cling dang am tham dinh hinh nho vao Arduino, do
1a su phat trién mdy in 3D ngudén m& Reprap. May in 3D 1a cong cu giup tao ra cac
vat thé thuc truc tiép tir cac file CAD 3D. Cong nghé nay hira hen nhiéu tmg dung rit
tha vi trong d6 c6 cach mang hoa viéc san XuAt c4 nhan.

Hinh 3. Mdy in 3D Makerbot diéu khién bang Arduino Mega2560

» Robot.
Do kich thudc nhé gon va kha nang xtr Iy manh mé€, Arduino dugc chon lam
bd xtr 1y trung tAm cua rat nhiéu loai robot, dic biét 14 robot di dong.



Hinh 4. Robot di dong tranh vat can dung Arduino nano va camera CMUCam

> Thiét bi bay khéong nguoi lai UAV.

UAV la mot ing dung dac bi¢t thichhop voi Arduino do chung c6 kha nang xt
1y nhiéu loai cam bién nhu Gyro, accelerometer, GPS... diéu khién dong co servo va
ca kha nang truyén tin hiéu tir xa.

Hinh 5. Mot thiét bi UAV

» Game tuwong tdc.
Viéc doc cam bién va tuong tac voi PC 1a mot nhiém vu rat don gian ddi voi
Arduino. Do d6 rat nhiéu tng dung game tuong tac c6 st dung Arduino.
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> Diéu khién dnh sang.
Céc tac vu diéu khién don gian nhu dong ngit dén LED hay phtic tap nhu
diéu khién anh sang theo nhac hoidc twong tac voi anh sang laser déu c6 thé thuc
hién vdi Arduino.

Hinh 6. Trinh dién cong nghé Ambilight véi Arduino

» Kich hoat chup anh t6c do cao
Pay 1a mot ung dung rat don gian nhung dic biét hiru ich véi nhitng ai dam
mé chyp anh. Ung dung nay giGip tao ra nhirng buc anh doc dao ghi lai nhiing
khoanh khic xdy ra cuc nhanh ma néu khong c6 dung cu hd trg chung ta khé 1ong
ghi lai.

Trén day chi 1a mdt vai vi du minh hoa cho kha nang tng dung ctia Arduino.
Khi tim kiém trén Google, ban c6 thé tim thdy v6 sé tng dung c6 st dung Arduino.
Ngoai ra c6 thé tham khao trén céac trang web dé tim hiéu thém nhiéu tng dung rit
doc dao.

1.3. Kha nang cua bo mach Arduino.

Bo mach Arduino thuong st dung dong vi xur ly 8-bit megaAVR cua Atmel
v6i hai chip pho bién nhat 13 ATmega328 va ATmega2560. Cac dong vi xir 1y nay
cho phép lap trinh cac tng dung diéu khién phirc tap do duoc trang bi cau hinh manh
voi cac loai b0 nhd ROM, RAM va Flash, cac ngd vao ra digital I/O trong d6 co
nhiéu ngd c6 kha ning xuat tin hiéu PWM, cic ngd doc tin hiéu analog va cac chuin
giao tiép da dang nhu UART, SPL, TWI (12C).

» Sirc manh xu .
Xung nhip: 16MHz.



EEPROM: 1KB (ATmega328) va 4KB (ATmega2560).
SRAM: 2KB (Atmega328) va 8KB (Atmega2560).
Flash: 32KB (Atmega328) va 256KB (Atmega2560).

> Poc tin hiéu cam bién ngé vao:
Digital: Cac bo mach Arduino déu c6 cac cong digital c6 thé cdu hinh 1am ngd vao
hodc ngd ra bang phan mém. Do d6 nguoi dung c6 thé linh hoat quyét dinh sé luong
ngo vao va ngo ra.
Téng sb lugng cong digital trén cac mach ding Atmega328 1a 14, va trén
Atmega2560 la 54.

Analog: Cac bo mach Arduino déu co trang bi cac ngd vao analog voi do phan giai
10-bit (1024 phan muc, vi du v6i dién ap chuan 1a 5V thi d6 phan giai khoang
0.5mV). S6 luong coéng vao analog 1a 6 db6i voi Atmega328, va 16 dbi voi
Atmega2560.

Véi tinh ning doc analog, ngudi ding c6 thé doc nhiéu loai cam bién nhu
nhiét do, ap Sut, do 4m, anh sadng, gyro, accelerometer...

> Xudt tin hiéu diéu khién ngé ra:
Digital output: Twong tu nhu cac cong vao digital, ngudi dung c6 thé cdu hinh trén

phan mém dé quyét dinh dung ngd digital nio 1a ngd ra. Tong sé lugng cong digital
trén cac mach dung Atmega328 1a 14, va trén Atmega2560 la 54.

PWM output: Trong s6 cac cong digital, ngudi dung c6 thé chon mot sé cong dung
dé xudt tin hiéu diéu ché xung PWM. D6 phén giai cla cac tin hieu PWM nay 1a 8-
bit.

S6 luong cong PWM ddi véi cac bo dung Atmega328 1a 6, va ddi voi cac bo
dung Atmega2560 la 14.

PWM c6 nhiéu tmg dung trong vién thong, xtr Iy 4m thanh hoic diéu khién
dong co ma phd bién nhit 1a dong co servos trong cac may bay mé hinh.

> Chudn Giao tiép:
Serial:

Piy 1a chuin giao tiép nbi tiép duoc dung rit phd bién trén cic bo mach
Arduino. Mbi bo c6 trang bi mot s6 cong Serial cimg (viéc giao tiép do phan cing
trong chip thuc hién). Bén canh d6, tit ca cac cong digital con lai déu co thé thuc
hién giao tiép ndi tiép bang phan mém (cé thu vién chuan, nguoi dung khong can



phai viét code). Mirc tin hiéu cta cac cong nay 1a TTL 5V. Luu ¥ cong ndi tiép RS-
232 trén cac thiét bi hodc PC c¢6 muc tin hiéu 1a UART 12V. Pé giao tiép duoc giira
hai mirc tin hiéu, can phai c6 b chuyén muc, vi du nhu chip MAX232.

Sb luong cong Serial cing clia Atmega328 13 1 va ciia Atmega2560 1a 4. Vi
tinh nang giao tiép ndi tiép, cac bo Arduino c6 thé giao tiép duge voi rat nhidu thiét
bi nhu PC, touchscreen, cac game console...

USB: Cac bo Arduino tiéu chuan déu c6 trang bi mot cong USB dé thuc hién két nbi
vo1 may tinh dung cho viéc tai chuong trinh. Tuy nhién cac chip AVR khéng co
cong USB, do d6 cac bo Ardunino phai trang bi thém phan chuyén doi tir USB
thanh tin hiéu UART. Do d6 may tinh nhan dién cong USB nay 1a cong COM chir
khong phai 1a cong USB tiéu chuén.

SPIL: Pay 1a mét chuin giao tiép nbi tiép dong bd co bus gom cd 4 day. Véi tinh
ning nay cac bo Arduino c6 thé két ndi véi cac thiét bi nhu LCD, bd diéu khién
video game, bo diéu khién cam bién céc loai, doc thé nhé SD va MMC...

TWI (12C): Pay 1a mot chuan giao tiép ddng bo khac nhung bus chi ¢6 hai day. Véi
tinh nang nay, cic bo Arduino c6 thé giao tiép véi mot so loai cam bién nhu
thermostat ctia CPU, td¢ do quat, mét $6 man hinh OLED/LCD, doc real-time clock,
chinh am lugng cho mot s6 loai loa. ..

» Moi trueong lap trinh bo mach Arduino.

Thiét ké bo mach nhé gon, trang bi nhiéu tinh ning thong dung mang lai
nhiéu loi thé cho Arduino, tuy nhién sttc manh thyc sy ciia Arduino nam & phén
mém. Mai truong lap trinh don gian dé sir dung, ngdn ngir lap trinh Wiring dé hiéu
va dya trén nén tang C/C++ rat quen thudc voi nguoi 1am ki thuat. Va quan trong 13
s6 luong thu vién code dugc viét sin va chia sé boi cong ddng ngudn mé 13 cuc ky
16n.
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click here to enable/disable the
Serial Monitor

Hinh 7. Giao dién IDE cua Arduino

Méi truong 1ap trinh Arduino IDE c6 thé chay trén ba nén tang pho bién nhét
hién nay 1a Windows, Macintosh OSX va Linux. Do c6 tinh chit nguon mé nén moi
treong l4p trinh ndy hoan toan mién phi va c6 thé mé rong thém baéi ngudi dung cd
kinh nghiém.

Ngbn ngir 1ap trinh ¢ thé duoc mé rong thong qua cac thu vién C++. Va do
ngdn ngitr 14p trinh nay dua trén nén tang ngodn ngit C cia AVR nén ngudi dung
hoan toan c6 thé nhung thém code viét bang AVR C vio chuong trinh néu muén.

» Cac loai bo mach Arduino.

Vé mit chuc nang, cdc bo mach Arduino dugc chia thanh hai loai: loai bo
mach chinh ¢6 chip Atmega va loai m¢ rong thém chirc nang cho bo mach chinh
(thuong duoc goi 1a shield).

Céac bo mach chinh vé co ban 13 gidng nhau vé chirc ning, tuy nhién vé mit
ciu hinh nhu s luong I/O, dung luong bd nhd, hay kich thuée cé sy khac nhau.
Mot sd bo ¢6 trang bi thém cac tinh nang két ndi nhu Ethernet va Bluetooth.

Cac bo mo rong chil yéu mé rong thém mot sé tinh ning cho bo mach chinh
vi du nhu tinh nang két ndi Ethernet, Wireless, diéu khién dong co v.v...

Dudi ddy 1a thong s6 k¥ thuat cia mot s6 loai bo mach Arduino thong dung
va co céc tinh nang xur Iy manh mé.

11



Béang 1. So sanh dic diém cia mot so loai bo mach Arduino.

Loai bo
Mach Arduino Arduino Arduino Arduino Arduino

Uno Ethernet Yun Nano Mega ADK

Thong

s0 k¥

thuat

Chip xtr 1y ATmega32 | ATmega328 | ATmega32u | ATmegal68 | ATmega256
8 4 0

bié¢n ap hoat

dong 5V 5V 5V 5V 5V

Dién 4p dau

vao 7-12V 7-12V 5V 7-12V 7-12V

bién ap gioi

han dau vao 6-20V 6-20V 5-12V 6-20V 6-20V

Chén I/O 14 (6daura | 14 (4 daura |20 (7daura | 14 (6 ddura | 54 (15 dau

digital PWM) PWM) PWM) PWM) ra PWM)

Sb chan ‘

analog daura |6 6 12 8 16

Dong DC trén

chan I/0 40 mA 40 mA 40 mA 40mA 40 mA

Dong DC trén | 50 mA 50 mA 50 mA Khong c6 50 mA

chan 3.3V.
32KB (0.5 |32KB 32KB (4 16 KB 256 KB

Flash Memory | KB (0.5 KB KB (2KB (8KB
bootloader) | bootloader) | bootloader) | bootloader) | bootloader).

SRAM 2 KB 2 KB 2.5KB 1 KB 8 KB

EEPROM 1 KB 1 KB 1 KB 512Bytes 4KB

Tdc dd 16 MHz 16 MHz 16 MHz 16 MHz 16 MHz

xung

Gia tri truong | 605.000d 935.0004d 52€ 34.99% 1.540.000d

Dia chi mua Sotatec.com | Sotatec.com. | Store.arduin | gravitech.us | Sotatec.com.
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’ .vn vn 0.cc vn
Gid re nhat co San pham
thé mua 310.0004 280 000d chua phén 240.000d 420.000d
bia chi mua Machtudon | kme.com.vn | Pho1 tai Vi€t gieiihienty Thegioiic.
g.vn Nam donghoa.co com
m

Tur bang so sanh trén, nhan théy mét diéu 1a cac san phém Arduino trén thi

truong 1a rat da dang. Do day 1a nhiing loai bo mach ma ngudn md nén gia ca trén
thi truong cling rat bién dong. Sinh vién thyc hién 1ap trinh trén Arduino nén tim

ngudn san pham chat lugng uy tinh va mua véi gid ré nhat.

Két ludn: Trong chuong ndy ta da trinh bay nhiing cai nhin tong quan nhét vé bo

mach Arduino. Trong chuong 2, ta s€ lya chon trinh bay chi tiét vé cac loai bo mach

Arduino dugce st dung théng dung nhit hién nay véi nhitng tinh ning xir Iy chuyén

biét.
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CHUONG

2

CAC LOAI BO MACH ARDUINO THONG DUNG

2.1.Bo mach Arduino Uno.
2.1.1. Tong quan.

Arduino Uno 1a bo mach vi xur 1y hoat dong dya trén ATmega328. Bo mach
nay c6 14 chan input/output digital (trong d6 c6 6 chan duoc dung cho diéu ché
xung dau ra PWM), 6 dau vao analog, tan sb giao dong thach anh 1a 16MHz, két n6i
USB, jack cdm ngudn, chan tiéu d& ICSP, mot nut reset. Bo mach ndy chua tat ca
cac tinh ning can thiét dé hd trg két ndi véi cac vi didu khién khac. Ngudn st dung
cho bo mach c6 thé qua USB, sir dung pin hodc ngudn thong qua bd chuyén do6i
AC-DC.

B WM S
- n ! & o

DIGITAL (PWM~) F E

[
Bl W, ARDUTND . €C - WMADE TN ETALY

Hinh 8. Bo mach Arduino Uno

Arduino Uno khac véi tit ca cac bo mach khac & chd né khong sir dung chip
diéu khién ndi tiép FTDI USB. Thay vao d6 cac tinh ning ctia ATmegal 6U2 dugc
lap trinh dé chuyén d6i USB nbi tiép.

14



O phién ban tht hai: bo mach Uno c6 dién tré ndi duong 8U2 HWB véi dat, do do
ta d& dang hon trong viéc thiét 1ap ché do DFU.

O phién ban stra doi thir 3 ctia bo mach ¢6 céac tinh nang méi dudi day:

-So @ chan 1.0: Thém cac chan SDA va SCL gan véi chan AREF va 2 chan méi
duoc dit gan chan RESET, IOREF cho phép Shield nhan ngudn cép tir bo mach.
Trong tuong lai, Shield s€ twong thich voi cac bo mach c6 sit dung AVR, c6 dién
ap hoat dong 1a 5V va Arduino Due hoat dong ¢ 3.3V. Mdt s6 chan trong bo
mach khong duoc két néi gi dé danh cho myc dich trong tuong lai.

- Mach Reset manh m¢& hon.

- ATmega 16U2 thay thé cho 8U2.

"Uno" la tir trong tiéng Y va dugc dat tén dé danh dau viéc phat hanh phién
ban Arduino 1.0. Uno va phién ban 1.0 s€ 1a phién ban tham khdo cia Arduino, va
luén c6 sy cai tién. Uno 13 mot trong nhirng bo mach moi nhét trong mot loat cac bo
mach USB Arduino, va la m6 hinh tham chiéu nén tang cuia Arduino, dé so sanh véi
phién ban trudc d6, xem cac thong s6 ctia bo mach Arduino.

2.1.2. Tém tit cac thong sb.
Biang 2. Tém tit cac thong so chinh ciia bo mach Arduino Uno

Chip xu ly ATmega328
Dién ap hoat dong 5V
Dién ap vao (khuyén nghi) 7-12V
bi¢n ap vao (gidi han) 6-20V
S6 chan I/0O Digital 14 (6 chan dau ra PWM)
S6 chan dau vao
Analog 6
Dong DC trén chan I/O 40 mA
Dong DC trén chan 3.3V
50 mA
Flash Memory 32 KB (0.5 KB sur dung
cho bootloader)
SRAM 2 KB (ATmega328)
EEPROM 1 KB (ATmega328)
Toc do xung 16 MHz

15



2.1.3.

Thiét ké c4u triic mach tham khao (Schematic).

Xem phan phu luc 1: So' @6 mach nguyén Iy Arduino Uno hodc xem qua

duong link: http://arduino.cc/en/uploads/Main/Arduino_Uno_Rev3-schematic.pdf

Luu ¥: Thiét ké tham khao Arduino c6 thé st dung ATmega8, 168, hodc 328,

cac mo hinh hién tai st dung ATmega328, Nhung ATmega8 dugc thé hién trong so

dd dé tham khao. CAu hinh chan 1a giéng hét nhau trén tit ca ba bo vi xir 1y.

2.1.4. Ngudn cap.

Arduino Uno c6 thé duoc cAp ngudn thong qua két néi USB hodc véi mot

nguodn cung cap dién bén ngoai. Nguon dién dugc chon mdt cach ty dong. Nguon

cAp bén ngoai (khong phai 1a USB) c6 thé 1y tir bo chuyén d6i AC-DC hodc ngudn

pin. Cac bo chuyén ddi c6 thé duoc két ndi bang cach cim chan cim dudng kinh
2.1mm vao 15 cim dién trén bo mach. Néu ngudn lay tir pin c6 thé duoc lap vao 2
dau GND va Vin chan tiéu dé cta két néi POWER.

Bo mach c6 thé hoat dong voi cac ngudn cap ngoai tir 6 dén 20 volt. Néu

ngudn it nhat thuong 13 7V, tuy nhién, cac chan 5V ¢ thé duoc cip ngudn bé hon
5V nhung khi d6 mach c6 thé hoat dong khong 6n dinh. Néu sir dung hon 12V, bd
6n ap bi nong va hong mach, khuyén nghi nén st dung & khoang 7 dén 12 volts.

Nguon cap cua cac chan nhu sau:

2.1.5.

Vin. Dién ap dau vao ciia bo mach Arduino khi né st dung ngudn cip ngoai
(khac véi cac ngudn cap 5V tir két ndi USB va cac ngudn dién theo quy dinh).
Ta c6 thé cap ngudn qua chan Vin hodc cap ngudn thong qua cac jack cim két
nbi voi chan nay.

5V. Chéan dau ra duge quy dinh 12 5V. Bo mach c6 thé c6 thé duoc cip ngudn
dién tir cac jack (7-12V), két ndi USB (5V), hoidc chan Vin cta bo mach (7-
12V). Cung cap dién ap thong qua chan 5V hoic 3.3V bo qua cac khuyén céo
c6 thé gdy hong mach. Khong nén st dung no.

3.3V. Ngudn cép 3.3V dugc quy dinh trén bo mach. Dong cap ti da 1a 50mA.
GND Chan noi dat.

IOREF. Chan nay cap dién ap tham chiéu cho vi diéu khién hoat dong. Bo hd
tro cau hinh chuén doc dién ap trén chan OIREF va lya chon nguén cép thich
hop hoic kich hoat dich dién 4p trén dau ra dé lam viéc voi cac ngudn 5V hoic
3.3V.

Pau vao dau ra.
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Trén bo mach c6 14 chan digital cé thé duogc st dung cho mach dich vao

hodc ra, st dung cac ham pinMode(), digitalWrite(), va digitalRead(). Chung hoat
dong & muc dién ap 5V. mdi chan co thé cung cip hodc nhan dong cuc dai 1a 40mA
va duoc ndi voi dién tré mic dinh tir 20-50 KQ. Ngoai ra con c6 mdt s6 chan co

chtrc nang dac biét:

Chén ndi tiép: 0 (RX) va 1 (TX). Str dung dé nhan va truyén dir liéu TTL. Chan
nay duoc ndi voi chan tuong tng ciia ATmega82U.

Chén ngit ngoai: 2 va 3. Chan nay c6 thé duoc thiét 14p dé thuc hién ngit khi
dién ap qua thap hodc thay doi dot bién gia tri dién ap. Thuong st dung ham
ngt attachInterrupt().

PWM: 3, 5, 6, 9 va 10. Xung PWM c6 do rong 1a 8 bits. Khi diéu ché xung dau
ra st dung ham analogWrite().

SPIL: 10(SS), 11 (MOSI), 12 (MISO), 13 (SCK). Cac chan nay hd trg truyén din
SPI str dung thu vién SPI.

LED: 13. C6 mot dén LED duge ndi véi chan 13. Khi dién ap ¢ muc cao LED
sang va & murc thap thi LED tat.

Uno c6 6 dau ra analog, c6 nhin 1a A0 dén A5, mdi chan dugc cung cap 10

bits dir li¢u (twong ung voi 1024 gid tri khac nhau). Trén bo mach Ethernet c6 6
chan dau vao tuong ty, c6 nhin tir A0 dén A5, mdi chan st dung 10 bits (ttrc 1a co
1024 gia tri khac nhau). Ngudn cip cho cac chan nay 13 tir 0-5V, mic di n6 co thé
thay doi pham vi hoat dong cua ching bang cach sir dung chan AREF va ham

analogReference(). Ngoai ra, mot s6 chan c6 chic nang chuyén biét:

TWI: A4 (SDA) va A5 (SCL). Hd trg truyén thong TWI st dung thu vién Wire.
Con ¢6 hai chan khac trén bo mach la:

AREF: Dién 4p tham chiéu cho dau vao twong ty. St dung véi ham
analogReference().

Reset. Puoc dung dé thiét lap lai vi diéu khién. Thuong str dung nat reset dé hd
tro cac khdi trén bo mach.

Ta c6 thé xem két ndi giita cac chan Arduino va ATmega328 nhu sau:
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Atmega168 Pin Mapping

Arduino function Arduino function
reset (PCINT14/RESET) PC6]* ™ 28] PC5 (ADC5/SCL/PCINT13) analog input 5
digital pin 0 (RX) (PCINT16/RXD) PDO[]2 271 PC4 (ADC4/SDA/PCINT12) analog input 4
digital pin 1 (TX) (PCINT17/TXD) PD1]s 207 PC3 (ADC3/PCINT11) analog input 3
digital pin 2 (PCINT18/NTO) PD2[J+ 21 PC2 (ADC2/PCINT10) analog input 2
digital pin 3 (PWM) (PCINT19/0C28B/NT1) PD3[]s 247 PC1 (ADC1/PCINT9) analog input 1
digital pin 4 (PCINT20/XCKITO) PD4[}6 2317] PCO (ADCO/PCINTS) analog input 0
vcC veelyr 2] GND GND
GND GND[Je 21 AREF analog relerence
crystal (PCINTE/XTAL1/TOSC1) PBE[}o 200 AVCC VvCC
crystal (PCINTZ/XTAL2/TOSC2) PB7[]10 191 PB5 (SCK/PCINTS) digital pin 13
digital pin 5 (PWM) (PCINT21/0C0B/T1) PDS | 18] PB4 (MISO/PCINT4) digital pin 12
digital pin 6 (PWM) (PCINT22/0COA/AING) PD6 ]2 1711 PB3 (MOSIOC2A/PCINT3) digital pin 11(PWM)
digital pin 7 (PCINTZ23/AINT) PD7[ 3 160 ] PB2 (SS/OC1B/PCINT2) digital pin 10 (PWM)
digital pin 8 (PCINTO/CLKOACP1) PBO[]4 15 PB1 (OC1A/PCINT1) digital pin 9 (PWM)

Hinh 9. So' d6 néi chan Arduino va ATmega328
Déi v6i so d6 chan cia ATmega8, 168 va 328 thi tuong tu.

2.1.6. Cac thong sb khac.
» Bo nho.

ATmega328 c6 32KB (vdi 0.5KB danh cho bootloader). N6 c6 2KB bd nhd
SRAM va 1KB bo nhé EEPROM (c6 thé doc va ghi théng qua thu vién EEPROM
library).

> Truyén dan.

Arduino Uno c6 mét sd phuong thirc dé giao tiép v6i may tinh va cac
Arduino khac, hodc cac dong vi xir 1y khac. ATmega328 cung cap giao tiép ndi
tiép UART TTL (5V), trong d6 c6 sin trén cac chan digital 0 (RX) va 1 (TX).
ATmegal6U2 trén cac kénh giao tiép ndi tiép v6i bo mach nay thong qua cong
USB va xuét hién cong COM ao két ndi voi phan mém mdy tinh. 16U2 sir dung
cac trinh diéu khién tiéu chuan phan cirng USB COM. Tuy nhién khi thuc hién trén
Window, mot tap tin dugc yéu cau. Phin mém Arduino bao gém mot man hinh
cho ta nhin théy duoc dir liéu duoc chuyén dén bo mach Arduino. LED RX va TX
s& nhap nhay khi dir liéu dugc chuyén thong qua két ndi cong USB cua chip va
cong USB cila may tinh. (khong thyc hién giao tiép ndi tiép trén chan 0 va 1).

Thu vién SoftwareSerial cho phép giao tiép ndi tiép trén bat ky chan digital
nao ctua Uno. ATmega328 ciing hd tro giao tiép 12C (TWI) va SPI. Phan mém
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Arduino bao gdm mdt thu vién wire library dé don gian héa viéc st dung bus I2C.
Véi truyén dan SPI, sir dung thu vién SPI.
» Ldp trinh.

Arduino Uno c6 thé duoc lap trinh v&i cac phﬁn mém Arduino. Chon
Arduino Uno tir thanh céng cu Tools — Board menu (theo vi diéu khién trén bo
mach). Dé biét chi tiét , xem tai liéu tham khao va huéng dan.

ATmega328 trén Arduino Uno di kém véi mdt bo nap khéi dong preburned
cho phép tai code méi 1én ma khong can sir dung lap trinh phan cimg bén ngoai.

N6 giao tiép bang cach st dung giao thirc ban dau STK500 (tham chiéu, tip tin
tiéu dé viét bang ngoén ngi C).

Ta ciing c6 thé bo qua bd nap khéi dong va chuong trinh vi didu khién
thong qua ICSP (In-Circuit Serial Programming).

O cac dong ATmegal 6U2 (hoic 8U2) mi ngudn phan mém cé san. Cac
ATmegal6U2/8U2 dugc nap véi mdt bo nap khdi dong DFU, ma co thé duoc kich
hoat bang cach:

- Trén thé hé bo mach thir 1: két ndi jumper dugc han & mat sau cua bo mach
va sau do cai dat lai 8U2.

- Trén thé hé bo mach th 2 hodc cudi cung: c6 mot dién tro ndéi HWB
8U2/16U2 véi dat, 1am cho n6 dé dang hon trong viéc dat ché d6 DFU.

Sau d6 c6 thé sir dung phan mém FLIP Atmel (Windows) hodc 1ap trinh
DFU (Mac OS X va Linux) dé tai mot phan mém méi. Hodc c6 thé sir dung header
ISP Iap trinh ngoai (ghi de 1én cac bo nap khéi dong DFU).

> Tw dong reset (phan mém).

Thay vi reset vat 1y trudc khi tai dir liéu, Arduino Uno dugc thiét ké dé cho
phép thay thé bang mot phan mém chay trén may tinh khi dugc két nbi. Mot trong
nhirg dong diéu khién phan cimg (DTR) ciia ATmega8U2/16U2 duoc két ndi véi
duong day duoc thiét 1ap cuia ATmega328 thong qua mot tu dién 100 nF. Khi dong
nay dugc xac dinh (thap nhat) , dong reset roi dii 16n dé reset lai chip. Phan mém
Arduino str dung kha ning nay dé cho phép tai code 1én bing cach nhan nat upload
trong moi trudng Arduino. Piéu nay c6 nghia 1a bd nap khai dong cé thé c6 mot
thoi gian chd ngan hon, giam thiéu DTR c6 thé phdi hop khi bat dau tai 1én.

Thiét 1ap nay c6 ¥ nghia khac. Khi Uno duoc két ndi voi mot trong hai may
tinh chay Mac OS X hoic Linux, n6 reset moi khi két ndi duoc thuc hién tir phén
mém (thong qua cong USB). Trong nira gidy hodc 1au hon, bo nap khéi dong chay
trén Uno. Trong khi nd dugc 1ap trinh dé bo qua dir liéu bi thay ddi, nd s& ngin
chdn cac byte dau tién cua dir liéu gui dén bo mach khi két nbi dugce thiét lap. Néu
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mot ban sketch chay trén bo mach nhan dugc cau hinh mdt lan hoac cac dir liéu
khéc khi lan dau tién bat dau, chac chan rang phan mém ma bo mach giao ti€p cho
doi mot gidy sau khi mé két noi va trudce khi gui dir liéu nay.

» Bado vé qua dong USB.

Arduino Uno c6 mot bang thiét lap duoc st dung dé bao vé cé)ng USB cua
may tinh khi ngdn mach va qua dong. Mic du hau hét cac mdy tinh cung cap ché
dd bao vé ndi by, nhung con c6 thém céc cau chi, cic cau chi nay c6 thém mot 1op
bao vé. Néu dong cao hon 500 mA duoc 4p dung cho cac cong USB, cau chi s& tir
dong pha v& cac két nbi khi ngan mach va quéa dong xay ra.

» Dac tinh vat Iy.

Chiéu dai t6i da va chiéu rong twong tmg ctia Uno PCB 1a 2,7 va 2,1 inch,
v6i cac két ndi USB va jack ngudn thi s& vuot ra ngoai kich thude cii. Bén 15 vit
trén bo mach dung dé gin vao mot bé mit trong mot sb trudng hop. Luu ¥ rang
khoang céach gitta chan s 7 va 8 1a 160 mil (0,16 ").

2.2.Bo mach Arduino Ethernet.
2.2.1. Tong quan

Arduino Ethernet 1a bo mach vi xu ly xay dung dua trén chip ATmega328.
Bo mach c¢6 14 chan sb input/output, 6 chan input twong tw, dao dong thach anh
16MHz, két not mang thong qua cong RJ45, jack cam ngudn, dau ICSP, va nit
Reset.

Trén bo mach nay, chan 10, 11, 12 va 13 dugc danh riéng dé giao tiép voi
module Ethernet va khong nén sir dung cac chan nay cho muc dich khac. Do vay ma
sO chan danh san bay gid chi con 1a 9 chan, voi 4 chan st dung cho diéu ché xung
dau ra PWM. C6 thé thiét thiét 1ap ngudn cap trén module Ethernet.
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Hinh 10. Bo mach Arduino Ethernet

Module Ethernet khic véi cac bo mach khac & chd né khong co cac cong
USB két ndi tryc tiép v6i chip nhung lai c6 giao tiép Wiznet Ethernet. Diéu nay c6
thé tim thdy twong tu nhu trén cac bo mach Ethernet Shield.

Trén bo mach c6 dau doc thé microSD, né c6 thé duoc dung dé luu trit files
cho dich vu mang, va truy nhap thong qua thu vién SD. Chan 10 dugc danh cho
giao tiép Wiznet, chan 4 (SS) dé két ndi vé6i thé nhd SD.

Bo mach ¢6 6 chin header l4p trinh lién tiép twong thich véi chuén giao tiép
USB va phu hop véi cac loai cap FTDI USB hodc véi Sparkun va Adafruit FTDI
dua trén két ndi cac két ndi USB co ban. N6 co cac tinh nang ty dong reset, cho
phép thuc hién tai dir liéu ma khong can phai 4n nut reset trén bo mach. Khi cong
USB dugc két ndi véi ngudn cap, Arduino Ethernet s& dugc cap ngudén USB.

Trong bo mach sira doi 1an 3 gi6i thiéu vé tiéu chuan so do chan 1.0, trong d6
bao gdm:

- Thém cac chan SDA va SCL 1a cac chan gan chan ARFF va hai chan méi duoc
dat gﬁn chan Reset, diéu nay tao diéu kién dé bao vé viée sir dung thanh phﬁn
I2C va TWI dé tuong thich véi tat ca cac bo mach Arduino.

- TOREF cho phép hd trg dé thich ing véi ngudn cung cap trén bo mach. Thanh
phan hd tro nay st dung chan IOREF s& twong thich v6i bo mach st dung AVR,
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hoat dong & 5V va v6i Arduino Due hoat dong ¢ 3.3V. Canh chan IOREF la
mot chan khong duge két ndi va dugce str dung trong twong lai.

2.2.2. Tém tit cac thong so.

Bang 3. Tém tit cac thong so ciia bo mach Arduino Ethernet

Chip xu ly ATmega328

bién &p hoat dong 5V

Pién 4p vao (khuyén nghi) 7-12V

bién &p vao (gidi han) 6-20V

Dién ap vao PoE (gidi han) 36-57V

Chan s6 Input/Output 14 (4 chan diéu ché xung dau ra
PWM)

Céc chan Arduino danh riéng:

Chén 10 dén 13 sir dung cho SPI

Chén 4 sir dung két ndi SD card

2 chan W5100 — chan ngat (khi

ndi cau)
Chan dau vao tuong tu 6
Dong DC trén chan Input/Output 40 mA
Dong DC véi chan 3.3V 50 mA

Flash Memory 32 KB (ATmega328) trong d6 0.5
KB dung cho bootloader

SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

Tbc d6 xung 16 MHz

W5100 TCP/IP Piéu khién nhiing Ethernet
Nguon cap Ethernet tir Jack chuan

MicroSD card, v6i chuyén dbi dién ap hoat dong

2.2.3. Thiét ké cAu trac mach tham khao (Schematic)

Xem phu luc 2: So' do nguyén 1y bo mach Arduino Ethernet hodc xem theo

duong link: http://arduino.cc/en/uploads/Main/arduino-ethernet-R3-schematic.pdf

2.2.4. Ngudn cap

Bo mach c6 thé dugc cip ngudn théng qua ngudn cip bén ngoai, ngudn tiy
chon trén Modul Ethernet (PoE), hodc st dung thong qua két ndi cap FTDI/USB.
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Céac ngudn bén ngoai c6 thé duoc sir dung théng qua bd chuyén déi AC-DC
hodc ngudn pin. Adapter cé thé két nbi thong qua jack cam duong kinh 2.1mm trén
bo mach. Khi str dung ngudn pin thi can phai cé cac cuc Vin va Gnd.

Bo mach cé thé hoat dong voi cac ngudn cap ngoai tir 6 dén 20 volt. Néu
ngudn it nhat thuong 1a 7V, tuy nhién, cac chan 5V ¢ thé duoc cip ngudn bé hon
5V nhung khi d6 mach co thé hoat dong khong 6n dinh. Néu sir dung hon 12V, bd
6n ap bi nong va pha hiy mach, khuyén nghi nén sir dung & khoang 7 dén 12 volts.

Nguon cap cua cac chan nhu sau:

- Vin. Dién 4p dau vao cua bo mach Arduino khi no6 st dung ngudn cip ngoai
(khac voi cac ngudn cap 5V tir két ndi USB va cac ngudn dién theo quy dinh).
Ta c6 thé cap ngudn qua chan Vin hodc cap ngudn thong qua cac jack cam két
nbi voi chan nay.

- 5V. Chan dau ra duoc quy dinh 1a 5V. Bo mach c6 thé c6 thé duoc cip ngudn
dién tir cac jack (7-12V), két ndi USB (5V), hodc chan Vin ctia bo mach (7-
12V). Cung cép dién ap théng qua chan 5V hodc 3.3V bo qua cac khuyén céo co
thé gy hong mach. Khong nén sir dung né.

-3.3V. Ngudn cip 3.3V dugc quy dinh trén bo mach. Dong cap ti da 1a 50mA.

-GND Chan nbi dat.

- IOREF. Chan nay cap dién 4p tham chiéu cho vi diéu khién hoat dong. Bo hd
tro cau hinh chuén doc dién ap trén chan OIREF va lya chon nguén ca”ip thich
hop hodc kich hoat dich dién ap trén dau ra dé 1am viéc voi cac ngudn 5V hodc
3.3V.

Cac tuy chon module PoE dugc thiét ké dé tach ngudn tir cap xoan thudng
Category 5 Ethernet.

Ngudn cap trén module Ethernet 1a phan cimg riéng ré& khong duogc thuc hién
bdi Arduino, nd 1a mot phu kién thir 3. Dé biét thém thong tin chi tiét nén tham khao
datasheet.

2.2.5. Pau vao va dau ra

Trén bo mach c6 14 chan digital cé thé duoc sir dung cho mach dich vao
hodc ra, sir dung cac ham pinMode(), digitalWrite(), va digitalRead(). Ching hoat
dong ¢ mirc dién ap 5V. mdi chan co thé cung cip hodc nha dong cuc dai 1a 40mA
va duoc ndi voi dién tré mic dinh tir 20-50 KQ. Ngoai ra con c6 mdt s6 chan co
chuc nang dac biét.
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Chén ndi tiép: 0 (RX) va 1 (TX). Sir dung dé nhan va truyén dit liéu TTL.
Chén ngit ngodi: 2 va 3. Chan nay c6 thé duoc thiét 1ap dé thuc hién ngit khi
dién ap qué thap hodc thay doi dot bién gia tri dién ap. Thuong st dung ham
ngit attachInterrupt().

PWM: 3, 5, 6,9 va 10. Xung PWM c6 d6 rong 1a 8 bits. Khi diéu ché xung dau
ra st dung ham analogWrite().

SPIL: 10(SS), 11 (MOSI), 12 (MISO), 13 (SCK). Cac chan nay hd tro truyén
dan SPI sir dung thu vién SPI.

LED: 9. C6 mdt dén LED duoc ndi véi chan 9. Khi dién ap & muc cao LED
sang va & muc thap thi LED tat. Trong da sd cac bo mach Arduino khac, LED
thudng nam & chan 13. Nhung trén bo mach Ethernet lai 13 chan s 9 boi vi
chan 13 da dugc st dung cho két nbi SPI.

Trén bo mach Ethernet ¢6 6 chan dau vao tuong tu, c6 nhan tr Ao dén As,

mdi chan st dung 10 bits (tirc 1a c6 1024 gi tri khac nhau). Ngudn cip cho cac chan
nay 1a tir 0-5V, mdc du nd c6 thé thay ddi pham vi hoat dong ctia chiing bang cach

st dung chan AREF va ham analogReference(). Ngoai ra, mot s6 chan c6 chirc nang
chuyén biét:

TWI: A4 (SDA) va A5 (SCL). Hd tro truyén thong TWI st dung thu vién
Wire. Con ¢6 hai chan khac trén bo mach la:

AREF: Dién ap tham chiéu cho dau vao twong tu. St dung voi ham
analogReference().

Reset. Puoc dung dé thiét 1ap lai vi diéu khién. Thuong sir dung nut reset dé
hd tro cac khoi trén bo mach.

Duéi day 1a so d6 chan ciia Arduino va ATmega328.
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Atmega168 Pin Mapping

Arduino function Arduino function

reset (PCINT14/RESET) PC6J* ™ 28] PC5 (ADCS5/SCL/PCINT13) analog input 5
digital pin 0 (AX) (PCINT16/RXD) PDO[]2 270 PC4 (ADC4/SDA/PCINT12) analog input 4
digital pin 1 (TX) (PCINT17/TXD) PD1J3 26071 PC3 (ADC3/PCINT11) analog input 3
digital pin 2 (PCINT18/INTO) PD2[}« 2|71 PC2 (ADC2/PCINT10) analog input 2
digital pin 3 (PWM) (PCINT19/0C2B/INT1) PD3[]5 27 PC1 (ADC1/PCINT9) analog input 1
digital pin 4 (PCINT20/XCK/TO) PD4 e 2] PCO (ADCO/PCINTS8) analog input 0
vcec vceyr 2[1GND GND
GND GND[}# 217] AREF analog reference
crystal (PCINTE/XTAL1/TOSC1) PB6 ] 2[] AVCC VCC
crystal (PCINT7/XTAL2/TOSC2) PB7 ] 19[] PB5 (SCK/PCINTS) digital pin 13
digital pin 5 (PWM)  (PCINT21/0COB/T1) PDS [} 18]7] PB4 (MISO/PCINT4) digital pin 12
digital pin 6 (PWM) (PCINT22/0OCO0A/AINO) PD6 ]2 171 PB3 (MOSI/OC2A/PCINT3) digital pin 11(PWM)
digital pin 7 (PCINT23/AIN1) PD7 12 161] PB2 (SS/OC1B/PCINT2)  digital pin 10 (PWM)
digital pin 8 (PCINTO/CLKOACP1) PBO[]14 1507 PB1 (OC1APCINT1) digital pin 9 (PWM)

Hinh 11. So do néi chan ciia Arduino va ATmega328.

2.2.6. Cac thong sb khac.
> B6 nhé

ATmega328 c¢6 32 Kb (v6i 0.5 Kb st dung cho bootloader). N6 ciing ¢ bd
nhd SRAM 2Kb va EEPROM.

> Truyén dan

Arduino Ethernet dugc c6 céac tinh ning dugc sir dung dé giao tiép voi may
tinh va Arduino khac va cac vi diéu khién khac. Thu vién Software cho phép
truyén dan tryc tiép trén bat ki chan digital nao ciia Uno.

ATmega328 ciing hd trg truyén dan TWI va SPL. Phan mém Arduino bao
gd6m thu vién Wire thudng st dung cho bus TWI. Véi truyén dan SPI, ta sir dung
thu vién SPI.

Bo mach ciing c6 thé két ndi voi diy mang théng qua Ethernet. Khi két ndi
v6i mang, bo mach can duoc cung cép dia chi IP va dia chi MAC. Hb trg thu vién
Ethernet. Trén bo mach c6 khe doc thé microSD thong qua thu vién SD. Két ndi
SS tai chan 4.

» Lap trinh.

25



Co thé 1ap trinh trén bo mach Ethernet Arduino trong hai cach: théng qua 6
chan header 1ap trinh ndi tiép , hodc lap trinh ISP bén ngoai.

Ta c6 thé 1ap trinh bo mach Ethernet v6i chuong trinh ngoai nhu AVRISP
mkll hoic USBTinyISP. Thiét 1ap moi truong dé ghi ban thao 1ap trinh theo hudéng
dan. Diéu nay s& x6a cac bo bootloader ndi tiép. Tuy nhién dé khic phuc diéu nay
ngudi ta lam viéc véi cac bo mach hd tro Ethernet Shield. Chic chin diéu nay sé
1am thay ddi cac thiét 1ap mang.

> DPac diém vt ly

Chiéu dai va chiéu rong toi da cua PCB Ethernet twong tmg 1a 2.7 va 2.1
inch, vé6i cac két ndi RJ45 va jack ngudn s& vuot ra ngoai kich thude cii. Bén 16 vit
cho phép gin bo mach vao cac bé mit trong mot sd trudng hop can thiét.

» Cai dat

Néu mudn tai gitr liéu vé& bo mach Arduino Ethernet nén tham khéo céc
huéng dan: nang cip bootloader Arduino Ethernet theo phién ban méi nhat.

2.3. Bo mach Arduino Yun.
2.3.1. Tbng quan.

Arduino Yun 1a mdt bo mach vi diéu khién hoat dong dua trén ATmega32u4
va Atheros AR9331. B9 vi xu ly Atheros hd tro hé diéu hanh Linux dua trén
OpenWRT c6 tén Linino. Bo mach duogc xay dung c6 hd tro Ethernet, Wi-Fi, cong
USB, khe cdm thé nh¢ microSD, 20 dau vao / dau ra digital (trong d6 ¢6 7 chan co
thé dugc st dung dé didu ché xung dau ra PWM va 12 dau vao analog), dao dong
thach anh 16 MHz , két ndi micro USB, mot header ICSP, va 3 nut reset.
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Hinh 12. Bo mach Arduino Yun.

Luu y: O mdt sb nudce, cAm ban cac thiét bi kich hoat WiFi néu khong co su
chép thuan cia chinh phu. Trong khi cho doi chép nhan, mot sb nha phan phéi dia
phuong vo da hiéu héa chirc nang Wi-Fi. Vi vay viéc su dung Yun trong truong hop
nay 1a can thiét. Néu mudn vo6 hiéu héa Wi-Fi, chay sketch. Dé biét thém thong tin,
tham khao bai dang nay dién dan vé Arduino.

ARS331 Linux

Ethernet

Prog. Micro USB Micro SD

U5B Host

ATmega 32U4

Hinh 13. Mot s6 thanh phdn chinh trén bo mach.
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Yun khac biét véi nhitng bo mach Arduino khac & chd né co thé giao tiép voi
hé diéu hanh Linux (dwgc phan phdi cho bo mach), do vy may tinh c6 két ndi mang
manh mé€ va don gian hon véi Arduino. Ngoai I¢nh Linux nhu cURL, c6 thé viét
thém céac chuong trinh riéng va cac tap 1€nh cho cac twong tdc manh mé.

Yun cling tuong ty nhu Leonardo trong d6 ATmega32u4 dugc xay dung s
dung giao tiép USB, loai bo mot sb thtr khong can thiét so véi bo vi xir Iy thir cap.
Diéu nay cho phép Yun tuong tic véi mot may tinh khi két ndi gidng nhur 1a chudt
va ban phim, cong (CDC) ndi tiép / cong COM 4o.

g
K X ot HOST
ATmega aithce — Linino
b
32u4 = P AR9331 |*
Tx Rx sSD
< CARD
w

UsB WiFi ETH

Prog, Interface] |interface
[ ARDUINO ENVIROMENT _| _ LINUX ENVIROMENT

Hinh 14. So d6 két néi dit liéu cuia cac thanh phc”in bo mach.

Thu vién Bridge tao diéu kién truyén thong tin giira hai bo vi xt 1y, cho phép
Arduino chay céc shell scripts, giao tiép v6i giao dién mang, va nhan thong tin tir b
vi xtr Iy AR9331. Cac cong USB, giao tiép mang va thé nhd SD khong két ndi voi
32U4, nhung két ndi voi AR9331, va thu vién Bridge ciing cho phép Arduino giao
tiép voi nhitng thiét bi ngoai vi.

2.3.2. Tém tit cac thong sb.

Do Arduino Yun c6 hai vi xtr 1y, vi vay phai c6 hai bo thong sé duoc trinh
bay bang hai bang riéng biét. Trong bang dudi ddy ta s& trinh bay vé vi xt 1y dong
vai trd quan trong nhét 1a ATmega32u4.
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Bing 4. Tém tit thong s6 Arduino Yun

Chip xtt Iy AVR Arduino
Chip xu ly ATmega32u4
bién &p hoat dong 5V
Dién ap vao 5V
S6 chan I/O digital 20
S6 kénh PWM 7
S6 kénh dau vao analog 12
Dong DC trén chan I/0 40 mA
Dong DC cho chan 3.3V 50 mA
Flash Memory 32 KB (4 KB dung cho bootloader)
SRAM 2.5KB
EEPROM 1 KB
Toc dd xung 16 MHz
Vi xur ly Linux
Vixu ly Atheros AR9331
Architecture MIPS @400MHz
Dién ap hoat dong 3.3V
Ethernet IEEE 802.3 10/100Mbit/s
WiFi IEEE 802.11b/g/n
USB Type-A 2.0 Host/Device
Card Reader Micro-SD only
RAM 64 MB DDR2
Flash Memory 16 MB
PoE h tro tuong thich véi card 802.3af

2.3.3. So dd mach nguyén Iy tham khao (Schematic).

C6 thé vao duong link nay dé xem thém chi tiét:
http://arduino.cc/en/uploads/Main/arduino-Yun-schematic.pdf

2.3.4. Ngudn cap.

Khuyén nghi nén st dung ngudn cip cho bo mach thong qua két ndi micro-
USB véi dién 4p 5VDC. Néu cung cap ning lugng cho bo mach qua chan Vin thi
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cling phai cdp ngudén 5VDC nhu quy dinh. Khong c6 diéu chinh dién ap trén bo
mach 1€n cao hon, nhu vay s€ lam hong bo mach.

Yun ciing twong thich v6i ngudn PoE nhung dé sir dung tinh ning ndy can
phai gén mot module PoE trén bo mach hoac mua bo mach ma PoE duoc lép rap
san.

Nguon cap cua cac chan nhu sau:

- VIN. Dién ap dau vao bo mach Arduino. Khong gibng nhu cic bo mach
Arduino khac, néu mudn cip ngudén cho bo mach thong qua chan niy, phai
cung ngudn 5V nhu quy dinh.

- 5V. La ngudn cp duoc sir dung chay vi diéu khién va cic thanh phan khac
trén bo mach. Dién ap nay c6 thé liy tir chan Vin hoic USB.

- 3V3. Ngudn cung cip 3.3V ctua mot sé chan trén bo mach. Dong dién tdi da
qua céac chan nay la 50 mA.

- GND. Chan néi dat.

- IOREF. Pién 4p ma tai d6 cac chan 1/0 hoat dong (ttrc 12 ngudn VCC cho bo
mach). V&i Yun 1a 5V.

2.3.5. B nhé.

B6 nhé ATmega32u4 ¢6 32 KB (v6i 4 KB duogce stir dung cho bootloader). N6
cling c6 2,5 KB SRAM va 1 KB EEPROM.

B6 nhé trén AR9331 khong dugc nhiing vao bén trong bd vi xtr 1y. B nhd
RAM va bd nhé luu trir duoge két ndi v6i bén ngoai. Yun c6 64 MB bd nhé RAM
DDR2 va 16 MB b nh¢ flash. B nhé flash dugc cai dit khi san xuit két hop voi
hé diéu hanh Linux dya trén OpenWRT c¢6 tén la Linino. Ta c6 thé thay ddi noi
dung cda hinh anh ma nha may san XUuét, chéng han nhu khi cai dat mot chuong
trinh hodc khi thay ddi mot tap tin cAu hinh. C6 thé tr¢ lai cAu hinh ban dau béng
cach nhin nat "WLAN RST" trong 30 gidy.

2.3.6. Dau vao dau ra.

Bo mach c6 thé khong truy nhap I/O ctia Atheros AR33. Tét ca cac dau vao
1/O dong duogc gin v6i 32U4. Trong sé 20 chan 1/0 trén Yun c6 thé duge sir dung
khai bao dau vao hodc dau ra, st dung cac ham pinMode(), digitalWrite(), va
digitalRead (), hoat dong & 5 volts. M&i chan c6 thé cung hodc nhan dugc tdi da
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dong 13 40 mA va c6 mot dién tré 20-50 kQ . Ngoai ra, mot s6 chan co chirc ning

riéng:

Serial: 0 (RX) va 1 (TX). Puoc sir dung dé nhan (RX) va truyén tai (TX) dit liéu
nbi tiép TTL bang cach sir dung kha ning ghép néi ATmega32U4 véi phan
cimg. Luu ¥ rang trén Yun, ghép nbi tiép théng qua USB (CDC); voi TTL ndi
tiép trén cac chan 0 va 1, s dung class Seriall. Cac phan cimg cua
ATmega32U4 va AR9331 trén Yun duoc két ndi v&i nhau va duoc st dung dé
giao tiép giira hai bd xtr 1y. Nhu 1a phd bién trong cac hé thong Linux , trén céc
cong ndi tiép ciia AR9331 duoc ghép ndi véi cac giao tiép diéu khién dé truy
cap vao hé théng.

TWI: 2 (SDA) va 3 (SCL). Hd trg truyén TWI bang cach st dung thu vién Wire
library.

Chén ngét ngoai: 3 (interrupt 0), 2 (interrupt 1), 0 (interrupt 2), 1 (interrupt 3) va
7 (interrupt 4). Cac chan c6 thé duoc cau hinh dé kich hoat ngét khi ngén mach
hodc thay doi bat thuong gia tri dién ap. Xem ham attachInterrupt() dé biét chi
tiét. Khong nén st dung chin 0 va 1 nhu chin ngét boi vi ching 1a dudng ndi
tiép phan cing duoc sir dung dé giao tiép voi bo vi xir 1y Linux. Chan 7 duge
két ndi v6i bo vi xir Iy AR9331 va né c6 thé duoc sir dung cho viée “bat tay tin
hi¢u” trong tuong lai.

PWM: 3, 5, 6, 9, 10, 11, va 13. Cung cdp diu ra PWM 8-bit st dung ham
analogWrite ().

SPI: header ICSP. Céc chan hd tro SPI giao tiép bang cach sir dung thu vién SPI
library. Luu y rang cac chan SPI khong két néi véi bat ky chan 1/0 digital nao
khi ching dang ¢ trén Uno , Chung chi c6 sin trén cic két ndi ICSP. Diéu nay
c6 nghia rang néu c6 mot shield c6 sir dung SPI , nhung khong c6 mot két ndi
ICSP chan 6 két ndi dén chan 6 header ICSP ciia Yun, Shield s& khong lam
viéc.

Chan SPI ciing dugc két ndi véi AR9331 chan Gpio, noi ma nd dugc thuc

hién trong phdn mém giao dién SPI. Piéu nay c6 nghia ring ATMega32u4 va

AR9331 ciing c6 thé giao tiép bang cach sir dung giao thic SPL

LED: 13. C6 tich hop dén LED két ndi vé6i chan digital 13. Khi dién 4p trén
chan & muc cao, dén LED dugc bat, va nguoc lai.

C6 modt sb dén LED trang thai khac trén Yun, cho thiy kha ning két ndi
WLAN, két n6i WAN va USB.
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RX [ Serial reciver
T Serial transmit
L13 e Pin 13
WAN [ WAN (ethernet) indicator
ONIIE Power indicator
WLAN [ WLAN (WiFi) indicator
USB [l USB

YUN RST

Hinh 15. Vi tri mét s6 chdn chuyén bigt.

- Pau vao tuong tu: AO - AS, A6 - Al1 (trén digital 4, 6, 8,9, 10, va 12). Yun co
12 dau vao twong tu, nhan A0 dén A11, tit ca trong sd d6 ciing c6 thé duoc sir
dung nhu chan I/O digital. Chan A0-A5 xuit hién & nhitng vi tri trong ty nhu
trén Uno; dau vao A6-Al1 trén chan I/O digital tuong Uing 1a 4, 6, 8, 9, 10, va
12. M&i dau vao tuong tu cung cap d6 phan giai 10 bit (1024 muc gia tri khac
nhau). Theo mac dinh, dau vao tuong ty 1a 5 volts.

- Aref. Pién 4p tham chiéu cho cac dau vao tuong tu. Puoc su dung véi ham
analogReference ().

Cé 3 nut reset voi cac chire nang khac nhau trén bo mach:

- Yun RST. Mang dong thip dé reset bo vi xtr Iy AR9331. Reset AR9331 dé
reboot lai hé thong Linux. Tét ca cac dir liéu duoc luu trit trong RAM s& mat va
tat ca cac chuong trinh dang chay s& chim dut.

- 3204 RST. Mang dong thap dé reset vi diéu khién ATmega32U4. Pugc s
dung dé Reset khi gan thém khoi Shield trén bo mach.

- WLAN RST. Nut nay c6 hai chirc ning. Chirc ning so cip dé khoi phuc lai cdu
hinh WiFi cia may. C4u hinh may bao g@)m viéc dat WiFi cho Yun trong ché do
diém truy cap (AP) va gan cho né dia chi IP mic dinh 1a 192.168.240.1 , trong
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tinh hubng nay, c6 thé két ndi v6i may tinh cta ban véi mot mang WiFi xuét
hién véi tén SSID. Bé khoi phuc lai ciu hinh WiFi ctia ban, ban phai bAm va gii
nit WLAN RST trong 5 gidy. Khi ban bAm nit WLAN LED mau xanh s& bit
dau nhap nhay va s& tiép tuc vin nhap nhdy khi ban b tay ra nut sau 5 gidy chi
ra rang cac thi tuc khoi phuc WiFi da duoc ghi nhan. Chirc nang thir hai cia nat
WLAN RST la dé khoi phuc lai ché d6 dir liéu mic dinh linux, dé khoi phyc lai
moi trudng Linux, ban phai nhan nat trong 30 gidy. Luu ¥ rang khéi phuc lai s&
lam mat tat ca cac tap tin duoc luu va cic phan mém cai dit trén bo nhd flash-
on-board két nbi véi AR9331.

2.3.7. Truyén dan.

Yun c6 mot s6 phuong thirc dé giao tiép v6i may tinh, Arduino khac, hoic vi
diéu khién khac. ATmega32U4 cung cap giao tiép ndi tiép chuyén dung UART TTL
(5V). 32U4 ciing cho phép ghép ndi tiép (CDC) thong qua cong USB va xuit hién
nhu cong com ao dé giao tiép phin mém trén may tinh. Chip nay ciing hoat dong
nhu mét thiét bi USB 2.0 téc dd cao, st dung chudn COM USB Driver. Phin mém
Arduino bao gdm mot man hinh ndi tiép cho phép dit liéu van ban don gian dugc
giri dén va di tir bo mach Arduino. LED RX va TX trén bo mach s& nhip nhay khi
dir liéu dugc truyén qua két ndi USB v6i may tinh.

Chén digital 0 va 1 duoc s dung cho giao tiép ndi tiép gitta 32U4 va
ARO9331. Thong tin gitra cac bd vi xr Iy dugc xur ly bdi cac thu vién Bridge. Thu
vién SoftwareSerial cho phép giao tiép nbi tiép trén bat ky chan digital ndo cta Yun
trir chan 0 va 1.

ATmega32U4 ciing hd tro giao tiép I12C (TWI) va SPI. Phan mém Arduino
bao gdbm mot thu vién Wire dé don gian héa viéc sir dung bus 12C. Véi truyén dan
SPI, str dung thu vién SPI library. Yun thuc hi¢n cac cong vi¢c nhu ban phim va
chudt , va c6 thé duoc 18p trinh dé diéu khién cac thiét bi dau vao bé“mg cach st dung
ban phim va chugt.

Trén bo mach Ethernet va giao dién WiFi dugc giao tiép truc tiép véi bo vi
xtr Iy AR9331. Bé giri va nhan dit liéu thong qua ching, st dung thu vién Bridge.
Pé ciu hinh cic giao dién, ¢ thé truy cip vao bang diéu khién mang nhu dugc mo
ta trong phan dau. Yun ciing c6 kha niang luu trit nhu USB thong qua Linino. C6 thé
két ndi thiét bi ngoai vi gidng nhu thiét bi flash USB dé thém tinh ning luu trit, ban
phim, hoac webcam.
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2.3.8. Lap trinh

Yun c6 thé duoc 1ap trinh véi phan mém Arduino. Lya chon Arduino Yun tir
Tools — Board ctia thanh menu. Dé biét thém chi tiét nén tham khao céc tai liéu
huéng dan.

ATmega32U4 trén Arduino Yun di kém véi mot by bootloader preburned
cho phép tai code méi cho bo mach ma khong can lap trinh phan cing bén ngoai.
Truyén dan st dung giao thire AVR109. Ta ciing c6 thé bé qua bd bootloader va
chuong trinh vi diéu khién thong qua ICSP header (In-Circuit Serial Programming).

2.3.9. Mot sb tinh chat khéc.
» Tu dong Reset va bootloader.

Thay vi yéu can an nat reset vat 1y trude khi tai dir liéu, Yun duoc thiét ké
dé reset bang phan mém trén may tinh thong qua két ndi. Cac thiét 1ap lai duoc
kich hoat khi (CDC) serial cia Yun/cong COM duoc mé ra & mic 1200baud va
khi d6 s& déng lai. Khi diéu nay xay ra , b xur 1y s& thiét 1ap lai, pha v& két ndi
USB véi mdy tinh (c6 nghia 1 cac cong ndi tiép/ cong COM 4o s& bién mat). Sau
khi reset by vi xtr Iy , bd nap bootloader hoat dong trong khodng 8 gidy. Bo
bootloader ciing c6 thé duoc bit dau bang cach nhan nut reset trén Yun. Khi khong
reset duoc bang phan mém thi c6 thé reset vat 1y trén bo mach.

» Bao vé€ qua dong USB.

Arduino Uno c6 mot bang thiét 1ap duoc st dung dé bao vé céng USB cua
may tinh khi ngdn mach va qua dong. Mic du hau hét cac may tinh cung cap ché
do bao v€ ndi bg, nhung con cd thém cac cau chi, cac cau chi nay c6 thém mot 16p
bao vé. Néu dong cao hon 500 mA duoc ap dung cho céc céng USB, cau chi sé tu
dong pha v& cac két nbi khi ngan mach va quéa dong xay ra.

» Dac tinh vat 1y.

Chiéu dai va chiéu rong toi da cua PCB Ethernet twong tmg 1a 2.7 va 2.1
inch, vé6i cac két ndi RJ45 va jack ngudn s& vuot ra ngoai kich thudc cii. Bén 18 vit
cho phép gin bo mach vao cac bé mit trong mot sd trudng hop can thiét. Khoi
lugng ctia bo mach nay 1a 0.0406Kg.

2.4.Bo mach Arduino Nano.
2.4.1. Thng quan.

Arduino Nano 1a bo mach kich thudc rat nho, diy di va than thién dua trén
ATmega328 (Arduino Nano 3.x) hodc Atmegal68 (Arduino Nano 2.x). N6 chi thiéu
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mot jack cam dién DC, va 1am viéc v4i mot cap USB Mini-B thay. Nano duoc thiét
ké va duoc san xuit boi Gravitech.
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Hinh 16. Arduino nano: (a) mat trudc, (b) mat sau

> So d6 mach nguyén 1y Schematic:
Déi v6i Arduino Nano 3.0 st dung chip ATmega328: Xem & phan phu luc 3: So
dé nguyén Iy bo mach Arduino Nano. Hoac download tai duong link:
http://arduino.cc/en/uploads/Main/ArduinoNano30Schematic.pdf

2.4.2. TéHm tit cac thong sb.

Bang 5. Tém tit cac thong s6 Arduino Nano

Chip xur ly Atmel ATmegal68 or ATmega328
bién &p hoat dong 5V
(muc logic cao)
Pién ap vao (khuyén 7-12V
nghi)
Dién dp vao (gidi han) 6-20 V
S6 chan I/O digital 14 (6 chan diu ra PWM)
Sb chan dau vao analog 8
Dong Dc trén chan 1/0 40 mA
16 KB (ATmegal68) hoac 32 KB (ATmega328)
Flash Memory voi 2 KB st dung cho bootloader
SRAM 1 KB (ATmegal68), 2 KB (ATmega328)
EEPROM 512 bytes (ATmegal68), 1 KB (ATmega328)
Tbc dd xung 16 MHz
Kich thudc 0.73" x 1.70"
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2.4.3. Ngudn cép.

Arduino Nano cé thé dugc cap ngudn thong qua cac két nbi mini-B USB,
dién ap 6-20V khong duoc kiém soat ngudn dién bén ngoai (pin 30), hodc 5V theo
quy dinh cung cap dién bén ngoai (pin 27). Ngudn dién s& tu dong lya chon ngudn
dién ap cao nhat. Cac chip FTDI FT232RL trén Nano chi dugc cip ngudn néu bo
mach duoc hd trg thong qua cong USB. Két qua 13, khi cAp ngudn bén ngoai (khong
USB), dau ra 3.3V (duoc cung cap boi cac chip FTDI) 1a khong c6 san va dén LED
TX va RX s& nhap nhay néu chan s6 0 hoic 1 1a & mic cao.

2.4.4. Bo nhé.

Atmegal68 c6 bo nhg flash 16 KB dé luu trit code (trong d6 c6 2 KB dugc
st dung cho bootloader); ATmega328 c6 32 KB, (ciing voi 2 KB dugc str dung cho
bootloader). Atmegal68 c6 1 KB SRAM va 512 byte EEPROM (c6 thé duoc doc va
ghi bang thu vién EEPROM); ATmega328 c¢6 2 KB SRAM va 1 KB EEPROM.

2.4.5. Pau vao va dau ra.

C6 14 chan digital trén Nano co thé duoc st dung thiét lap dau vao hodc dau
ra, st dung cac ham pinMode(), digital Write(), va digitalRead(), chung hoat dong &
dién ap 5 volts. Mdi chan c6 dong t6i da 1a 40 mA va ndi vé6i dién tré 20-50 Q.
Ngoai ra, c6 mdt s6 chan chirc ning chuyén biét:

- Serial: 0 (RX) va 1 (TX). Pugc st dung dé nhan (R) va truyén tai (TX) dit liéu
nbi tiép TTL.

- Chan ngat ngoai: 2 va 3. Cac chan co thé dugc cau hinh dé kich hoat ngat khi
ngan mach hoic qua dong. Xem ham attachInterrupt() dé biét chi tiét.

- PWM: 3, 5, 6, 9, 10 va 11. Cung cép ddu ra PWM 8-bit sir dung ham
analogWrite ().

- SPI: 10 (SS), 11 (Mosi), 12 (miso), 13(SCK). Céac chan hd tro truyén din SPL

- LED: 13. Co6 tich hop dén LED két nbi voi chan digial 13. Marc dién &p cao
LED sang va ngugc lai.

Nano ¢6 8 dau vao analog, d6 phan giai bits (1024 gia tri khac nhau). Hoat
dong & dién ap 5V, c6 thé thay ddi dién ap hoat dong bang viéc st dung ham
analogReference (). Chan analog 6 va 7 khong duoc st dung nhu chan digital.
Ngoai ra, mot sé chan c6 chirc ning chuyén biét:

- 12C: 4 (SDA) va 5 (SCL). Hb trg 12C (TWI) truyén thong bang cach st dung
thu vién Wire library.
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Co6 mot vai chan khac trén bo mach:

- Aref. Bi¢n ap tham chiéu cho cac dau vao tuong tu. Pugc st dung véi ham
analogReference().

- Reset. mang dong thap dé thiét 1ap lai vi diéu khién. C6 thé nhan nut reset khi
gan thém cac khdi Shield trén bo mach.

Xem thém cac anh xa gitra Arduino chan va cac port ctia Atmegal68.
2.4.6. Truyén dan.

Arduino Nano c¢6 mot s phuong thirc dé giao tiép v6i may tinh, Arduino
khac, hodc vi diéu khién khac. Atmegal68 va ATmega328 cung cip giao tiép ndi
tiép UART TTL (5V), c6 sin trén chan digital 0 (RX) va 1 (TX). FTDI FT232RL
trén cac kénh cua bo mach nay ndi tiép qua cong USB va chuong trinh diéu khién
FTDI (kém véi phdn mém Arduino) cung cdp mot cong com ao cho phan mém trén
may tinh. Phin mém Arduino bao gdm mot man hinh ndi tiép cho phép dit liéu van
ban don gian duogc guri dén va di tir bo mach Arduino. LED RX va TX trén bo mach
s& nhap nhay khi dit liéu dang dugc truyén qua chip FTDI va két ndi USB v6i may
tinh (nhung khong cho giao tiép ndi tiép trén cac chan 0 va 1). Thu vién
SoftwareSerial cho phép giao tiép ndi tiép trén bat ky chan digital cua Nano.

Atmegal68 va ATmega328 ciing hd tro truyén dan 12C (TWI) va SPL Phéan
mém Arduino bao gém mot thu vién Wire dé don gian hoéa viéc sir dung bus 12C.
Dé sir dung giao tiép SPI, phai xem datasheet ciia cic chin Atmegal68 hodc
ATmega328.

2.4.7. Lap trinh.

Arduino Nano c6 thé duogc 1ap trinh voi phén mém Arduino. Chon "Arduino
Diecimila, Duemilanove, hodc Nano w/Atmegal68" hoac "Arduino Duemilanove
hodc Nano w/ATmega328". Tur chuong trinh chon Tools —trén thanh menu (theo
vi diéu khién trén bo mach).

Atmegal68 hodac ATmega328 trén Arduino Nano di kém véi mot bo
bootloader Preburned cho phép tai code méi ma khong can st dung cong cu lap
trinh phan cing bén ngoai. Truyén din st dung giao thire STK500. Ta ciing c6 thé
b6 qua bd bootloader va chuong trinh vi diéu khién thong qua ICSP header (In-
Circuit Serial Programming)..

2.4.8. Chuc nang tu dong reset.
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Thay vi reset vat 1y trudc khi tai code 1én, Arduino Nano duoc thiét ké cho
phép reset trén phan mém thong qua két ndi v6i may tinh. Mot trong nhitng dong
diéu khién phan cung (DTR) cua FT232RL duoc két ndi véi cac duong diy cia
Atmegal68 hoic ATmega328 thong qua mot tu dién 100 nF. Khi dong thap thi thuc
hién reset. Phan mém Arduino sir dung kha ning nay dé cho phép tai code 1én bang
cach nhén nut tai 1én trong mdi trudng Arduino. Diéu nay c6 nghia 13 bootloader co
thé thoi gian chd ngan hon.

Thiét 1ap nay tng dung khac. Khi Nano duoc két ndi voi may tinh chay
MacOS X hoic Linux , reset mdi l1an két ndi duogc thuc hién gitra bo mach va phén
mém (thong qua cong USB). Trong nira gidy hodc 1au hon, bd bootloader chay trén
Nano.

2.5. Bo mach Arduino Mega ADK.
2.5.1. Tbng quan.

Arduino ADK 1a bo mach vi xur 1y hoat dong dua trén chip ATmega2560. Bo
mach c6 giao tiép USB dé két ndi véi dién thoai chay hé diéu hanh Android dwa IC
MAX3421e. Bo mach c6 54 chan input/output digital (trong d6 15 chan duoc su
dung cho diéu ché xung dau ra PWM), 16 dau vao analog, 4 céng phan ctng ndi
tiép UARTSs (hardware serial ports), dao dong thach anh 16MHz, két ndi USB, jack
cim ngudn, dau ICSP, nut reset. ADK dya trén chip Mega 2560.

Tuong ty nhu bo mach Mega 2560 va Uno, n6 c6 tinh nang ATmega8U?2 lap
trinh nhu mot bo chuyén doi USB ndi tiép.

O phién ban str d6i thir 2, bo mach MegaADK c6 dién tré ndi dudong 8U2
HWB xudng dat, giup ta dé dang hon trong viéc dit ché d6 DFU.
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Hinh 17. Arduino Mega ADK
Phién ban stra d6i thir 3 ctia bo mach c6 cac dic tinh méi dudi day:

- So dd chan 1.0. Thém chin SDA va SCL ¢ gan chan AREF va hai chin méi &
gan chan RESET, chan IOREF cho phép cac mach hd trg nhin ngudn cip tir
bo mach Arduino. Trong twong lai, bo mach hd tro s& twong thich véi ca bo
mach chinh va déu st dung AVR, bo mach hoat dong ¢ dién ap 5V. Mot )
chan tam thoi khong dugc két ndi va sé& duge danh cho cac muc dich trong
tuong lai.

- Chutc nang RESET mach manh hon.

> So d6 mach nguyén 1y Schematic.
Xem phan phu lyc 4: So d6 nguyén 1y bo mach Arduino Mega ADK. Hoic
download tai duong link:
http://arduino.cc/en/uploads/Main/ADK MEGA_2560-Rev2-sch.pdf
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2.5.2. Tom tit cac thong sb.

Bang 6. Tém tit cac thong s6 Arduino Mega ADK

Chip xu ly ATmega2560
Dién ap hoat dong 5V
Pién 4p dau vao (khuyén 7-12V
nghi)
Pién ap dau vao (giodi 6-20V
han)
Sb chan I/O digital 54 (trong d6 15 chan dung cho diéu ché
xung dau ra PWM)
S6 chan dau vao analog 16
Dong DC trén chan I/0 40 mA
Dong DC trén chan 3.3V 50 mA
Flash Memory 256 KB, 8 KB sur dung cho bootloader
SRAM 8 KB
EEPROM 4 KB
Tbc dd xung 16 MHz

2.5.3. Ngudn cap.

Arduino ADK c¢6 thé dugc cip ngudn thong qua két ndi USB hoidc duge cip
ngudn tir bén ngoai. Ngudn dién duoc chon tu dong. Ngudn cap bén ngoai (khong
phai USB) c6 thé duoc 14y qua bd chuyén déi AC-DC hodc ngudn Pin. Cac bd
chuyén d6i c6 thé dugc két ndi bang cach cam jack 2.1mm vao jack cdm dién ctia bo
mach. Khi str dung ngudn pin thi can phai cé cac cuc Vin va Gnd.

Luu ¥: Vi ADK 14 bo mach chira host-USB, dién thoai s& 1iy ra ning luong
can thiét tir bo mach dé sac Pin. Khi ADK dugc cap ngudn qua cong USB, tong
dong 500mA c6 sén cho dién thoai va bo mach. Cac ngudn cip bén ngoai co thé cip
ngudn 1én dén 1500mA: 750mA danh san cho dién thoai va bo mach ADK, 750mA
con lai dugc phan bd cho céc thiét bi truyén dong va cam bién ga“'m vo1 bo mach.
Nguon cap 1.5A dang dugc st dung thong dung nhét hién nay.

Bo mach c6 thé hoat dong véi cac ngudn cip ngoai tir 5.5 dén 16 volt. Néu
ngudn it nhat thuong 1a 7V, tuy nhién, cac chan 5V co thé dugc cap ngudn bé hon
5V nhung khi d6 mach c6 thé hoat dong khong 6n dinh. Néu sir dung hon 12V, bd
6n ap bi nong va pha hiy mach, khuyén nghi nén sir dung & khoang 7 dén 12 volts.
Ngudn cap cta cac chin nhu sau:
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- Vin. Dién 4p dau vao cua bo mach Arduino khi n6 st dung ngudn cip ngoai
(khac v6i cac ngudn cip 5V tir két ndi USB va cac ngudn dién theo quy dinh).
Ta c6 thé cap ngudn qua chan Vin hodc cap ngudn thong qua cac jack cam két
ndi vi chan nay.

- 5V. Chan d4u ra dugc quy dinh 14 5V. Bo mach c6 thé c6 thé duoc cip ngudn
dién tir cac jack (7-12V), két ndi USB (5V), hodc chan Vin ctia bo mach (7-
12V). Cung cap dién ap théng qua chan 5V hoic 3.3V bo qua cac khuyén céo co
thé gay hong mach. Khong nén sir dung né.

- 3.3V. Ngudn cip 3.3V dugc quy dinh trén bo mach. Dong cip tdi da 1a 50mA.
- GND Chan néi dét.

- IOREF. Chan nay cép dién ap tham chiéu cho vi diéu khién hoat dong. B hd
tro cau hinh chuén doc dién ap trén chan OIREF va lga chon nguén cép thich
hop hodc kich hoat dich dién &p trén dau ra dé 1am viéc véi céc nguén 5V hoac
3.3V.

2.5.4. Pau vao va dau ra.

Mdi chéan trong s6 50 chan digital trén ADK c6 thé dugc s dung nhu dau
vao hodc dau ra, stt dung cac ham pinMode(), digitalWrite (), va digitalRead() dé
thiét 1ap chtrc ning. Chung hoat dong & dién ap 5 volts. Mdi chan c¢6 thé cung cip
hodc nhan t6i da dong 40 mA va ndi véi dién tré c6 trd khang 20-50 Q. Ngoai ra,
mot s6 chan c¢6 chirc nang riéng biét:

- Chan ndi tiép (Serial): 0 (RX) va 1 (TX); Serial 1: 19 (RX) va 18 (TX); Serial 2:
17 (RX) va 16 (TX); Serial 3: 15 (RX) va 14 (TX). Sir dung dé nhan va truyén
dir liéu TTL. Chan 0 va 1 ciing duoc két ndi v6i cac chan twong tng cla
ATmega8U2.

- Chan ngét ngoai: 2 (interrupt 0), 3 (interrupt 1), 18 (interrupt 5), 19 (interrupt
4), 20 (interrupt 3), and 21 (interrupt 2). Chan nay c6 thé duogc thiét 1ap dé thuc
hién ngit khi dién 4p qué thap hodc thay do6i dot bién gia tri dién ap. Thudng st
dung ham ngit attachInterrupt().

-PWM: 2 dénl3 va 44 dén 46. Xung PWM c6 do rong 1a 8 bits. Khi diéu ché
xung dau ra str dung ham analogWrite().
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- SPI: 50 (MISO), 51 (MOSI), 52 (SCK), 53 (SS). Céc chan nay hd tro truyén dan
SPI str dung thu vién SPI.

- USB Host: MAX3421E. MAX3421E lién két v6i Arduino va véi bus SPL Vi
vay, no6 su dung cac chan nhu sau:

Digital: 7 (RST), 50 (miso), 51 (Mosi), 52 (SCK). Luu y: Khong str dung chan 7
lam d4u vao hodc dau ra vi n6 duoc st dung trong lién két véi MAX3421E.

Khong chia nho trén cac chan tiéu dé: PJ3 (GP_MAX), PJ6 (INT MAX), PH7
(SS).

- LED: 13. C6 mét dén LED duoc ndi v6i chan 13. Khi dién ap ¢ muc cao LED
sang va ¢ muc thap thi LED tit.

- TWIL: 20 (SDA) va 21 (SCL). Hb tro truyén théng TWI sir dung thu vién Wire.

Trén bo mach Ethernet ¢6 16 chan dau vao twong tu, mdi chan sir dung 10 bits
(tire 14 ¢6 1024 gia tri khac nhau). Ngudn cip cho cac chin nay 1a tir 0-5V, mic di nd
c6 thé thay d6i pham vi hoat dong ctia chung bang cach st dung chan AREF va ham
analogReference(). Ngoai ra, mdt s6 chan c6 chirc nang chuyén biét:

Con c¢6 hai chan khac trén bo mach la:

- AREF: Pién 4ap tham chiéu cho dau vao tuong tw. St dung véi ham
analogReference().

- Reset. Pugc dung dé thiét 1ap lai vi diéu khién. Thuong str dung nat reset dé hd
tro cac khdi trén bo mach.

2.5.5. Cac thong s khéc
» Bo nho

ADK c¢6 256 KB bd nh¢ flash dé luu trit code (trong d6 c6 8 KB duoc st
dung cho b nap khoi dong), 8 KB SRAM va 4 KB EEPROM (c6 thé duoc doc va
ghi bang thu vién EEPROM).

> Truyén dan
Arduino ADK c6 mdt s6 thiét bi dé giao tiép voi may tinh, Arduino khac
hodc vi diéu khién khac. ATmega2560 cung cip bdn phan cing UARTSs cho TTL
(5V) giao tiép nbi tiép. ATmega8U2 trén cac kénh bo mach nay ndi tiép qua cong
USB va cung cip mot céng com 4o cho phadn mém trén may tinh (Windows sé& can
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mot tap tin.inf), nhung OSX va Linux s€ nhan biét bo mach nhu mot céng COM tu
dong. Phian mém Arduino bao gdm mot man hinh ndi tiép cho phép dir liéu vin
ban don gian dugc giri dén va di tir bo mach Arduino. LED RX va TX trén bo
mach s& nhip nhay khi dir liéu duoc truyén qua chip ATmega8U2/16U2 va két nbi
USB véi may tinh (khong duge két ndi qua cac chan 0 va 1).

Thu vién SoftwareSerial cho phép giao tiép ndi tiép trén bat ky chan digital
nao cua ADK.

ATmega2560 ciing hd trg truyén thong TWI va SPI. Phan mém Arduino
bao gdm mot thu vién Wire dé don gian hoa viée st dung bus TWL Vi truyén dan
SPI, st dung thu vién SPI library.

Giao dién USB-host dugc dua ra boi IC MAX3421E cho phép Arduino
ADK két ndi va tuong tac v6i bat ky loai thiét bi c6 cong USB nao. Vi du, cho
phép tuong tac voi nhiéu loai dién thoai, diéu khién may anh Canon, giao tiép Vo1
ban phim, chudt va cac tro choi diéu khién nhu Wiimote va PS3.

» Lap trinh

Arduino ADK c6 thé duoc 14p trinh voi phan mém Arduino. Dé biét chi tiét,
xem tai liéu tham khdo va huéng dan. ATmega2560 trén Arduino ADK di kém véi
mot bo nap khoi dong preburned (giéng nhu trén Mega 2560) cho phép tai 1én
code méi cho bo mach ma khéng sir dung 14p trinh phan cimg bén ngoai. Bo mach
giao tiép bang cach st dung giao thirc ban dau STK500v2.

Ta ciing c6 thé bd qua bd nap khoi dong va chuong trinh vi diéu khién
thong qua chan tiéu d& ICSP (In- Circuit Serial Programming). Mi ngudn
ATmega8U2 firmware c6 san trong kho Arduino. ATmega8U2 duoc nap véi mot
bd nap khoi dong DFU va co thé duoc kich hoat bé“mg cach:

- Trén bo mach REV1: két ndi véi cac jumper han & mit sau ctia bo mach va
sau do reset lai 8U2.

- Trén bo mach Rev2 hodc cidc bo mach sau nay: c6 mdt dién tro ndi
8U2/16U2 HWB véi dat , gitp ta dé dang hon trong viéc dat ché do DFU.
Sau d6 ta co thé st dung phdn mém cua Atmel FLIP (Windows) hoic 1ap
trinh DFU (Mac OS X va Linux) dé tai mot phan mém moéi. Hoic ta c6 thé st
dung chan tiéu dé ISP duoc lap trinh bén ngoai (ghi dé 1én cac bd nap khai
dong DFU).

» Reset ty dong
Thay vi reset vat 1y trude khi tai code 1én, Arduino mega ADK dugc thiét ké

cho phép reset trén phan mém thong qua két ndi véi may tinh. Mot trong nhimng

43



dong diéu khién phan cing (DTR) cia ATmega8U2 duoc két ndi véi cac duong
day ciia ATmega2560 thong qua mot tu dién 100nF. Khi dong thap thi thuc hién
reset. Phan mém Arduino sir dung kha niang nay dé cho phép tai code 1én bang
cach nhan nut tai 1én trong moi truong Arduino . Piéu nay c6 nghia 13 bootloader
c6 thé thoi gian chd ngan hon.

Thiét 1ap nay c6 ¥ nghia khac. Khi ADK duogc két ndi voi mot trong hai
may tinh chay Mac OS X hoic Linux, reset moi lan két ndi duge thuc hién gifra bo
mach va phan mém (théng qua cong USB). Khoang ntra gidy sau hodc lau hon, bo
bootloader chay trén ADK. Trong khi né dugc 1ap trinh dé bo qua dir liéu bi thay
dbi (tire 1 bat cir diéu gi ngoai viée tai code moi), né sé ngin chin nhitng byte dau
tién cua dir licu guri dén bo mach sau khi duogc két ndi. Néu phac thao chay trén bo
mach nhan duoc mot cdu hinh thoi gian hodc cac dit liéu khac khi 1an dau tién khoi
dong. Phai dam bao rang, phin mém ma ta két nbi phai cho mot vai gidy sau khi
két ndi va trude khi giri dit lidu.

» Bao vé qua dong USB.

Arduino Uno c6 mot bang thiét 1ap duoc st dung dé bao vé céng USB cua
may tinh khi ngdn mach va qua dong. Mic du hau hét cac may tinh cung cap ché
dd bao vé ndi by, nhung con c6 thém céc cau chi, cic cau chi nay c6 thém mot 16p
bao vé. Néu dong cao hon 500 mA duoc ap dung cho cac cong USB, cau chi s& tir
dong pha v& cac két nbi khi ngan mach va quéa dong xay ra.

» Pac tinh vat ly va Shield tuong thich.

Chiéu dai tdi da va chiéu rong twong ciia ADK PCB 14 4 va 2,1 inch, véi cac
két ndi USB va jack cam dién vuot ra ngoai kich thuée cii. Ba 15 vit cho phép gin
bo mach vao mdt bé mit trong mot sd truong hop. Luu ¥ rang khoang cach giita
chan s6 7 va 8 1a 160 mil (0,16 ).

ADK duoc thiét ké dé twong thich v6i hau hét shield dugc thiét ké cho Uno,
Diecimila hoac Duemilanove. Chan digital 0-13 (lan can AREF va chan GND),
dau vao analog 0-5, chan header power va chan tiéu dé ICSP nim & cac vi tri
tuong Gmg. Hon nita phan chinh UART (serial port) ndm trén cac chin gidéng nhau
(0 va 1), ciing nhu chan ngat ngoai 0 va 1 (chan 2 va 3 twong Gmg). SPI ¢ sin
thong qua cac chan tiéu dé ICSP trén ca ADK va Duemilanove/Diecimila.
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CHUONG

3

CO BAN VE LAP TRINH ARDUINO

3.1. Ngon ngir 1ap trinh trén Arduino.

C6 thé ban di quen 1ap trinh trén PC, voi nhitng ngén ngit nhu C, C++, C#,
Java, Python, Ruby. Nhung ban c6 biét 1a phan mém trén PC chi chiém khoang 10%
san lwong phan mém trén thi trudng. 90% con lai 14 code diéu khién tivi, may giat,
diéu hoa, ta lanh... tom lai 13 tit ca cac thiét bi dién tir xung quanh ban. Pay ciing 1a
mdt mang theo t6i 1a khé thu vi. Lap trinh theo hudng nay dugc goi la embedded
computing, hay physical computing, tirc 13 14p trinh dé con ngudi twong tac véi cac
thiét bi thuec.

Dé nguoi thiét ké co thé nhanh chong dua ra duoc mau thé hién y tudng cia
minh, rat can phai c6 nhiing platform dé dé dang prototyping. Va mot trong nhiing
platform dang duoc st dung rat nhiéu trong prototyping 1a Arduino.

Arduino 12 mét bo mach xir Iy dugc dung dé 1ap trinh twong tac véi cac thiét bi
phan cing nhu cam bién, dong co, ... Piém hip din ¢ Arduino véi anh em 1ap trinh 13
ngodn ngit cuc ki dé hoc (gibng C/C++), cac ngoai vi trén bo mach déu di duge chuan
hoa, nén khong can biét nhidu vé dién tir, ching ta cling c6 thé 1ap trinh dugc nhiing
ung dung thu vi. Thém nira, vi Arduino 1a mdgt platform da duoc chuin hoéa, nén da cé
rat nhiéu cac bo mach mo rong (goi 13 shield) dé cdm chong 1én bo mach Arduino, c6
thé hinh dung ném na 1a “library” cta cac ngdn ngir lap trinh. Vi dy, mudn két ndi
Internet thi c6 Ethernet shield, mudn diéu khién dong co thi c6 Motor shield, mubn
két ndi nhan tin nhan thi co6 GSM shield,... Rat don gian, va ta chi phai tap trung vao
viée “ldp ghép” cac thanh phan ndy va sang tao ra cac tng dung can thiét.

C6 thé ké ¢ ddy mot s6 ing dung hay ho cua Arduino:

- Robot: Arduino dugc dung dé 1am bd xir 1y trung tdm cua rat nhiéu loai robot.
Do 1a nho vao kha nang doc cac thiét bi cam bién, diéu khién dong co,... cua
Arduino.

- Game tuong tac: chiing ta c6 thé dung Arduino dé tuong tac voi Joystick, man
hinh,... dé choi c4c trd nhu Tetrix, pha gach, Mario. ..

45



- May bay khong nguoi lai.
- Mo phong Ipod.
- Va nhiéu nhiéu ung dung khéc nita. ..

3.2. Piéu kién cén thiét dé 1ap trinh.

Nhu vay, tuy 12 mot bo mach nhé nhu thé, Arduino c6 thé dung vao rat nhiéu
mg dung thi vi khac nhau. Vay dé phat trién tmg dung dua trén Arduino, ta chi can
IDE phat trién (download ¢ http://arduino.cc), mot day két ndi USB loai A-B, va mot
bo mach Arduino 1a co thé bit dau duge ri.

Ngbon ngir lap trinh cta Arduino dua trén ngén ngir 1ap trinh Wiring cho phan
ctimg. Néu quéa quen thudc v6i ngdn ngit C/C++, nhu vay viée viét code Wiring 14 rat
dé dang. Cong thém cac tai liéu trén website, c6 kha nhiéu cac library viét sin dé diéu
khién ngoai vi: LCD, sensor, motor... nén viéc can lam chi 1a két hop ching véi nhau
dé tao tmg dung cho riéng ctia minh.
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Hinh 18. Bo mach Arduino Uno

Hinh trén 13 can canh bo mach Arduino Uno. Pdi v6i chung ta 1ap trinh cho
Arduino thi trude tién quan tdm nhitng thanh phan duoc danh sé & trén:
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1. Céng USB (loai B): day 1a cong giao tiép dé ta upload code tir PC 1én vi diéu
khién. Pong thoi n ciing 1a giao tiép serial dé truyén dir liéu gitra vi diéu khién
vG1 may tinh.

2. Jack ngudn: dé chay Arduino thi c6 thé lay ngudn tir céng USB & trén, nhung
khong phai lac nao ciing c6 thé cim v6i may tinh duge. Lic do, ta can mot
ngudn 9V dén 12V,

3. Hang Header: danh s tir 0 d&én 12 13 hang digital pin, nhan vao hodc xuét ra cac
tin hiéu s6. Ngoai ra c6 mot pin dit (GND) va pin dién 4p tham chiéu (AREF).

4. Hang header thir hai: chu yéu lién quan dén dién 4p dat, ngudn.

5. Hang header thtr ba: cac chan dé nhan vao hodc xuit ra cac tin hiéu analog. Vi
du nhu doc théng tin cua céac thiét bi cam bién.

6. Vi diéu khién AVR: day 1a b xir Iy trung tdm cia toan bo mach. Véi mdi mau
Arduino khac nhau thi con chip nay khac nhau. O con Arduino Uno nay thi st
dung ATMega328.

3.3. Céu triic ciia mdt chwong trinh lip trinh.
Moi chuong trinh Arduino dugc chia lam 2 chirc ning:

Pau tién 1a cai dit chirc ning. Viéc nay giup khoi tao va dung dé Arduino biét
s& két ndi dén thiét bi nao, ciing nhur khéi tao bién ma ta can trong chwong trinh.

Thr hai 13 vong lip. Pay 1a nén tang cua mdi chuong trinh Arduino. Khi
Arduino hoat dong, sau khi chirc ning cai dit hoan tat, vong lip s& chay tt ca céac
code, sau d6 thuc hién lai dén khi nao méat nguén hodc bi reset. Quang thoi gian dé
hoan thanh dya trén code dugc nap vao. Ta c6 thé viét code dé chay vai gio néu
khong muén lip quyét dinh.

Ham setup s& chira tat ca cac khai bao ban dau cua chwong trinh (vi nd luén
duoc chay dau tién va chi chay 1 lén). Ham loop s€ 1a noi thyc hién cac tac vu cua
nguoi thiét 1ap, noi cac 1énh duoc lap di lap lai vo han. Ta can phai vach dinh rd
chuong trinh hoat dong nhu thé nao va hoat dong ra sao dé chon vao ding ham.
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Hinh 19. Cdu triic chwong trinh Arduino.
» Tap cac Iénh thong dung trong 1ap trinh.

Chuong trinh Arduino c6 thé dugc chia thanh ba phan chinh: ciu tric, gia tri
(cac bién va cac hﬁng sé), va cac ham. Dé biét vé cac tap 1énh duoc su dung. Vao
duong link sau: http://arduino.cc/en/Reference/HomePage

3.4. Cai dit Driver va phin mém lap trinh Arduino trén Windows.

Trong phan nay dam bao moi thir duge thiét 1ap va chuan bi sin sang cho viéc
1ap trinh sau qua trinh két nbi phan cing. Ta s& kiém tra xem Arduino c6 lam viéc va
c6 tuong thich v6i may tinh dang str dung hay khong. Nhitng dbi trong can co trong
phan nay 1a: bo mach Arduino, cdp néi USB chuan c6 chiéu dai vira du, Adapter 9V
v6i jack cim 2.1mm, mot s6 chan dam can thiét.

Tuy thudc vao bo mach Arduino sir dung ma ta s€ lya chon cac moéi truong lap
trinh khac nhau: Windows, Mac OS hodc Linux. Vi hi¢n nay moi truong 1ap trinh
trén windows than thién v6i ngudi dung nén trong phan ndy ta sé trinh bay vé céac
thiét lap trén moi truong Windows. Ta s& thuc hién theo cac budc sau:

Buéc I: Tii phin mém Arduino.

- Vao trang web cta Arduino www.arduino.cc dé tai phin mém, trong hudng dan
nay ta str dung phién ban phan mém 1a Arduino 1.0.5 hoic dung link download:

http://arduino.googlecode.com/files/arduino-1.0.5-windows.zip
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- Tt file .zip tén “arduino-1.0.1-windows”, tién hanh giai giai nén va dit trong thu
muc bat ky. Trong thu muc nay click icon “arduino” dé chay chuong trinh (khong
can cai dit).

- Sau cai dat giao di¢n chuong trinh c6 dang nhu sau:

ving cira s6 lap
trinh

Hinh 20. Giao dién chuwong trinh Arduino IDE

Bwoc 2: Cai Driver cho ddy cap FTDI.

- Dé giao tiép bo mach véi Arduino v6i may tinh can c6 day cap FTDI nhu hinh
20, 1a day cap USB nbi vao bo mach FTDI Adapter. Chitc ning cua diy cap
FTDI nay 14 chuyén cong USB thanh céng COM.
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Hinh 21. Day cap FTDI

- Day cap FTDI la mot dung cu USB nén dau tién cam vao cong USB, may tinh s&
yéu cau cai Driver tén “Driver FT232RL.zip” tir muc “Tai Liéu” trong trang web
san pham. Thyc hién cac budc cai drivers theo huéng din ciia may tinh. Néu cai
driver thanh cong may tinh s& xuat hién mot cong COM méi, dé kiém tra cAn mé
chuong trinh Arduino, chon Tools — Serial Port thi s& xuét hién cong COM
méi. Luu ¥, cling can click chon cong COM nay thi chuwong trinh Arduino méi c6
thé nap code xuéng bo mach Arduino duoc.

- Dudi déy 1a cac bude cai driver cho FTDI trén hé diéu hanh Windowns.

Khi cdm bo mach Arduino, ta c6 thé nghe thay tiéng két ndi tir may tinh, xem goc
du6i bén phai man hinh thiy théng biao Found New Hardware FT232R USB
UART.

jrj Found New Hardware |~
FT232R USE UART

] g !:ml '_EL""'!, Ty e 34T REM

Hinh 22. Théng bdo nhén phan cing tir windows

Sau d6 vai gidy, cac dinh hudng cai dit phan cing bat dau. Lya chon “No not
this time” va click Next.
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Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

whindows will search for current and updated software by
loaking an pour computer, on the hardware installation C0., ar on
the Windows Update “web zite [with pour permizzion].

Eead our privacy policy

Can Windows connect to "Windows Update to search for
zoftware?

) s, this time only
() v'es. now and every time | connect a device

©H

Click Mest to continue,

I Mest > J [ Cancel ]

Hinh 23. Xac nhan cai dat 1
Giao dién phan tiép theo, lya chon Install from a list or specific location

Found New Hardware Wizard

Thiz wizard helpz vou install zoftware for:

FT232R USE UART

r':}l If pour hardware came with an installation CD
i or Hoppy disk, insert it now.

“what do you want the wizard to do?

() Install the software automatically (Recommended)
(&inztall fram a lizt or zpecific location [Advancedt

Click Mest to continue.

[ < Back ” Mest » l [ Cancel ]

Hinh 24. Xac nhan cai dat 2

Tai cira s6 tiép theo ta lya chon Include this location va browse dén folder chua
driver vira download. Luc chon folder va click OK
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- Browse For Folder E“gl =

Please choose your se

Select the Folder that contains drivers For vour hardware,

%) Search far the best

(£} IB My Documents | |
lse the check boxe E W My Computer |
pathz and remaovabld TR

# W3 My Mebwark Places

[ 5earch remo ® |7 arduino
lhelids thiss = =3 -:[:ur--1 2.02.04 WHOL Certified
e — | amd&4
| C:ADocumenty = ize6 s
& ) utils 3

() Don't search, | will

Chooze this option td

; To view any subfolders, click a plus sign above,
the driver you choos i i R g

[ Ok ] [ Cancel ]

[ < Back J[ Mest > ][ Cancel J

Hinh 25. Duyét Folder

Sau khi thyc hién budc trén. Click Finish. Khi qua trinh cai dat hoan tat, ta can
khéi dong lai may tinh.

System Settings Change

Windaws has finished instaling new devices, The software that supparts viour device requires that wou restart vour computer, You musk restart your
\,3/ compuker before the new settings will kake effect,

Do wou wank ko reskark vour computer now?

Hinh 26. Thong bao xac nhan

Khi may tinh khoi dong xong Arduino dugc cim vao may tinh. Di dén muc
Device Manager (tir thanh Start Menu, lya chon Settings -> Control Panel.
Click vao System va lua chon tab Hardware. Sau do click vao nuat Device
Manager)
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LS Device Manager El El@

File  Action Mew Help
& =2 = W
= =) EMTHEOGEM
i 5 comOcom - serial port emulakors
| :_.} Zomputer
e Disk drives
1 i-g Displaw adapters
L DYDY CD-ROM drives
I {8 Human Interface Devices
=% IDE ATAJATAPI controllers
| dge IEEE 1594 Bus host cantrollers
‘e kevboards
Ty Mice and other pointing devices
¥ Monitors
- HE Mebwork adapters
‘g MNYIDIA Metwork Bus Enumerakor

Cther devices
F Ports (COM & LPT)

i ;g" Communications Pork (COM1)
5 Printer Port (LFT1)
i 8| 155 Serial Port [
| ﬂ Processors
| %= SEPZ IEEE 1394 Devices
i . sound, video and game controllers
“e# Skorage volumes

Iy System devices
: Universal Serial Bus controllers

Il + - + + + - + H + -H

e B e ——

Hinh 27. Kiém tra céng dwoc két noi

Tt hinh trén ta thay tén cong COM Port dugc két ndi trong thiét 1ap nay la
COM3.

Sau khi thiét 14p cong COM nhu trén, cim dau con lai cua day cap FTDI vao
tram ndi FTDI Adapter ciia bo mach Arduino nhu hinh 27. Lwu y quan sat diu
“chdm tron mau tring” dé cdm dung chiéu.
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Diecimila
s

- e
gt =

Hinh 28. Noi cap FTDI vao bo mach Arduino
Buéc 3: Thuwe hién cdc thao tic trén phin mém IDE Arduino 1.0.5

- Chon bo mach lap trinh: Vao Tools — Board va click chon dong Arduino ma
minh mudn 14p trinh.

(55 sketch_dec0ga 5
File Edit Sketch [Tools] Help

Auto Format

Ctri+T
Archive Sketch
Fix Encoding & Reload

skelchfdecﬂgé

Serial Monitor Ctrl+Shift+ M |
| Board »l @ Arduino Uno
| |
Serial Port bl Arduine Duemilanove w/ ATmega328
| Arduine Diecimila or Duemilanove w/ ATmegalss
Programmer »

Arduine MNane w/ ATmega328
Arduino Nano w/ ATmegalb8
Arduino Mega 2560 or Mega ADK
Arduino Mega (ATmegal280)

Arduine Lecnardo

Burn Bootloader

Arduino Esplora

Arduine Micro

Arduine Mini w/ ATmega328
Arduine Mini w/ ATmegalGs
Arduino Ethernet

Arduine Fio

Arduine BT w/ ATmega328
Arduino BT wy/ ATmegal68
LilyPad Arduine USB

Hinh 29. Lua chon bo mach can ldp trinh

- Lwa chon céng: dé xem céng COM Port ma bo mach dang két ndi voi may tinh ta
vao Tools — Serial Port. Trong truong hop ma ta thyc hién 1a COM3.
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Auto Format

Archive Sketch

Fix Encoding & Reload

Serial Monitor Ctrl+ Shift+ M

sketch_decOq

Board
Serial Port

Programmer

Burn Bootloader

Hinh 30. Kiém tra cong két noi véi may tinh

- Mo mot ban thao chay thw trén chuwong trinh Aruino: vao File— Example...Céc
lya chon trong hinh du¢i day mo ta vi du vé “Button”.

25 sketch
Edit Sketch Tools Help
MNew Ctri+N
Open... Ctrl+0
Sketchbook 4
Examples 3 01.Basics
| Close Ctri+W 02.Digital 4 BlinkWithoutDelay
Save Ctrl+5 03.Analog 4 Button
| Save As... Ctrl+5Shift+5 04, Communication » Debounce
I Upload Ctrl+U 05.Control r DigitallnputPullup
W Upload Using Programmer  Ctrl+5hift+U 06.5ensors 3 StateChangeDetection
: Page Setup S Ep 07.Display 3 toneKeyboard
Tenn - 08.5trings 3 toneMelody
09.UsE 3 toneMultiple
i\ Preferences Ctrl+Comma 10.Starterkit b tonePitchFollower
| Quit Ctrl+Q ArduinoISP
EEPROM »
Esplora 4
Ethernet 4
' Firmata 3
f G5M ,
LiquidCrystal 4
I 4 Robot_Control (3
i Bahet Mntar S

Hinh 31. Mo ban thao chay thi trén Arduino

Sau khi m¢ vi du 1€n s€ xuat hi€én mdt ctra s6 mdi ¢6 dang nhu sau:
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Hinh 32. Cira s6 sketch vira duoc mé

Bién dich chwong trinh: Bubc dau tién dé c6 dugce ban phac thao da sin sang dé
chuyén sang Arduino hay khong 1 phai bién dich né. C6 nghia 12 ta kiém tra 13i
chuong trinh va thuc hién chinh stra dé ¢6 su twong thich véi phan cting Arduino.
Vao Sketch — Verify/Compile hoic 4n Ctr+R hodc nhan biéu tugng )

!

Hinh 33. Bién dich chuwong trinh

56



- Upload code 1én bo mach: Sau khi bién dich chuong trinh thanh céng. Ta tién
hanh 4n nat Reset trén bo mach, dé thuc hién upload code 1én bo mach. Lua chon

File — Upload hoic 4n t6 hop phim Ctr+U hoic 4n biéu tuong

'.@ Button | Arduine 1.0.5 __? — - ﬁmﬁg‘
@ Edit Sketch Tools Help i
Mew Ctri+M
Open.., Ctri+0
Sketchbook 3
Examples v =
Close Crl+W
Save Ctrl+S hde fLED) commected to digital
Save As,.. Ctel+Shift+§  frached to pin 2. i
Upload Ctrl+U | 1

Upload Using Programmer  Ctri+Shift+U

Page Setup Ctri+Shift+F | oy 4
Print Ctrl+P L ground

Preferences Ctrl+Comma feady an LED on the hoard

Quit Ctrl+Q

created 2005

by Dojolave <http:/ www. 130, o0cgs
modified 30 Aug 2011

by Tom Igoe

This example code is in the public domain.

Hinh 34. Upload code lén bo mach
Khi qua trinh upload dir liéu dugc thyc hién LED nho bét ddu nhip nhay.
3.5. Arduino Fritzing

Pé thyc hién md phong, tao schematic, layout cac mach thong thuong noi
chung va bo mach Arduino véi cac thiét bi ngoai vi néi riéng ta st dung phan mém
md phong thiét ké Fritzing. Fritzing 12 phdn mém thiét ké PCB mi ngudén mo tuong
thich voi mbi truong Windows, Mac va Linux. N6 ¢ giao dién don gian va dé st
dung. Dé lam viéc véi phén mém nay, ta thuc hién cac budc sau:

Bwoc 1: Tai va cai dat Fritzing.

Vao Fritzing download page va lya chon hé théng ma ban dang st dung. Lam
theo hudng dan trén trang nay dé cai dat vao may tinh. Khi cau dat Fritzing, ta s& c6

cac thanh phan thu vién, ddy, dién trd, nat...Ngoai ra cic thanh phan nhu bo mach
Arduino va cam bién ciing c6 thé dé dang thém vao thiét ké dang thyc hién.
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Light Relay

Fan/AC Relay Heaver Relay Humidifier elzy Dehumidifier Fetay

3 Feitsing ari

Hinh 35. Ghép Arduino véi breadboard va cdc linh kién khdc bang Fritzing
Buwéc 2: Bit diu thuwe hién project don gidn.

Khi bat dau md Fritzing project, ta s& bat dau thuc hién véi breadboard
nhu hinh dudi day:

The Breadboard View = meant to look lis o resife
breadbosrd prototype.

it

Begin by dragging & part from the Parts Bin, which is over at
‘r; * % the sop right, Then pul in more parts, connacting tham by
= - dhicking on the connectors and dragging wires. The process i
similar 1o how you would arrange things in the physical
world,

.-
® &« After youTe finished reating your sketch in the breadboard

IHSPECTOR

Hinh 36. Giao dién phan mém Fritzing
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Phia bén phai ciia man hinh 13 thanh menu véi tat ca cac thanh phan va
cai dat. Néu cac thanh phan nay 1a tuy chinh, ntra dudi cta thanh cong cu sé
hién thi cac tily chon tily chinh ¢ san cho san cho mdt thanh phﬁn cu thé.

Hinh 37. Cira s6 lua chon va cdi dt component

Pé dit cac thanh phan nay trén Breadboard. Ta thuc hién chon va kéo céac
thanh phﬁn nay vao khu vuc lam viéc nhu hinh dudi. Hop van ban gidi thi¢u
trén Breadboard s& bién mat khi ta dit thanh phf:il’l dau tién. Vi du: kéo thanh
phan dién tré xudng breadboard dé cac chan duoc két ndi voi cot trén bang
mach. Khi cdc chan duoc két ndi véi bang mach, toan bo cdt hodc hang s€ cé
mau xanh 14 cdy, khi vuc mau xanh 14 chi ra két ndi dién giita cac 16
breadboard.
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1D Untitied Siichfzz* - Fitzing - [Bresdboard View] s =
e Edit Part  View Window |outing Help

LR AR AN ] " e e 0 . e e e LB B

LA BN AN LR B A LA O S L B O

® ® 8 0 0 6 8 8 0 8 e e e e e b e e e e e

e P e e E e " e e e e

® e e 0 0 8 e e e L B A O I

L IR B O U B B A A A " e e e e

8 8 0 8 0 e E e Y e " e e e

® 8 § ® ° 8 8 8 P P T S S T PSR

LR B B O O B O T O B O B B O I B O R TR B O B B O I

# ® 8 9 T § 0 E 0 TN E YT

T F PSR T R EEEEEEEEEEEYY

® ® ® ® ° 8 8 ¢ P P E O e e e O O O e O e e S E O e OO

LR AN " e e e " e 0 0w * e e e " e e 00

LA A " e 0 0 LR B BN AN L BN * e 0 0w

“ L m | "
Na connections to route

Hinh 38. Pat linh kién lén Breadboard

Dé nodi day gitra cac thanh phan, ta dung chudt chi vao vi tri can ndi day
dau tién va thuc hién kéo dén vi tri can noi day thir 2.

R
LR

-
L

“- e w0 8
LR

LRI
LR

L BB AR A B I A B LA R A B R R
e eI T ITITIITPITOTNITIIRINIOITIN OO OO
e [T R ]
kl‘.i"_&‘.*..t'ii..'&.i".‘.'.'i—.-l.".’

Ii.-t‘.'tiiti'.t!.‘-it.i.-t'tfl'.itvlfl‘ i
AL N R S R B SR R A B SR LA R R L AR
R R R R YRR T R EYeE e
CHE R R A T R I I O A R O
8 B e R e RS YRS RS E S

LA
...

"eeew
- . w .

LA
s e e

L L
e e

LU
- e e

Hinh 39. Noi day linh kién

Pé hoan thanh viéc thiét ké, chung ta can thém ngudn cap. Click va kéo
cac thanh phan ngudn ra khoi thanh cong cu bén phai vao khu vyc lam viée. Vi
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tri cac day dan dién nhu hinh dudi. Ta c6 thé diéu chinh cac vi tri dat nguon
cach nodi day sao cho dé quan sat nhat.

el R

INSPECTOR

Hinh 40. Cdp nguén

Khi hoan thanh viéc thiét ké toan b mot mach chi véi cach kéo va tha
mot vai thanh phan! Céc tinh ning breadboard khong tim thiy trong bat ky phan
mém thiét ké PCB khac. N6 thuc sy 1am cho toan bd qué trinh thyc hién dé
dang hon dé c6 thé nhin thiy hinh anh tryc quan giong nhu trén thiét ké mach
that.

Bwoc 4: Schematic

Pé thuc hién mach so d6 nguyén ly ctia mach vtra thuc hién, ph?m mém
Fritzing s& hd trg tao mot so do két ndi mach chinh xac. Chon nat Schematic
phia trén bén phai cua s6 lam viéc. Khi d6 s& xuat hién so dd vira thuc hién.
Fritzing dam béo tit ca cac két ndi 1a chinh xac, ta c6 thé tiép tuc kéo tha, xoay
linh kién va diéu chinh nbi day trén so db nay dé c6 duoc cach sip xép hop 1y.
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Hinh 41. Cira s6 schematic
Buwoc 5: Thuc hién mach Layout

Dé thyc hién layout cho mach don gian gom: ngudn pin, LED, tré nhu
trén. Ta 4n sang tab PCB trén goc bén phai man hinh.

Thu nhé thanh trugt phia dudi man hinh dé xem duoc tat ca cac linh kién.
Thay d6i vi tri, kéo, tha va xoay linh kién dé c6 cach sip xép hop 1y. Vi muc
dich cua vié thiét ké bang mach 1a 1am cho mach tén it khong gian nhat co thé,
ta s& thu nho bang mau xanh 14 ciy xudng dén khi c6 du khong gian sip xép cac
thanh phan. Pé thu nho bo mach chi can nhip vao goc bat ky va kéo vé phia
tam cua bo mach.

Hinh 42. Cira s6 layout
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Sau khi lga chon dugc kich thudc bang mach mau xanh phu hop & phia
gdc dudi bén phai man hinh. Ta kich vao nat Autoroute @ g phia trung tam
ctra s6 1am viéc. Cac vét dong sé thay thé cac dudng manh luc trude.

Hinh 43. Bé dong ddy néi

Buwoc 6: Chi sira va lam sach bo mach

Sau khi thuc hién ndi day déng tu dong, trén mach s¢€ xuat hién mot sb
duong nbi khong chuan xic. Cac autoroute tao ra mot sé diém uén cong khong
canthiét trén dudong day. Pua chudt c6 vong tron mau cam nhd dén vi tri can
chinh trén day trén day. Khi bendpoint chuyén mau xanh, nhip chudt phai va
chon "remove bendpoint". Chon day va dua chuot dé ntra dudi cua thanh cong
cu phia bén phai ciia man hinh. C6 tiy chon dé diéu chinh do rong ciia vét dong
trén bo mach. Ddi véi cac thiét ké phuc tap, vét d@)ng phai nho dé tiét kiém chi
phi va khong gian. Ché tao PCB luén tao ra cac vét dong nho a chinh xéc.
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Hinh 44. Lwa chon kich thuoc ddy

Luu ¥: cac vét dong ciing phai di1 16n dé tranh cac hién twong xau khi mach hoat
dong.

Hinh 45. Két qua sau diéu chinh

Buwoce 7: tuy chinh bo mach

Trong phan nay, cac van ban va hinh anh c6 thé d& dang cho vao project
Fritzing. Trén thanh cong cu di chuyén cuon chudt Xuéng tiéu dé cai dat “PCB
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view”. Céc tuy chon bén phai vdi chit F 1a cai ma ta can lua chon. Click va kéo
vao kho vuc lam viéc. Lop in trén bo mach ndy mac dinh 1a mau tre"lng chur
khong phai 12 16p mau dong. Thong thudng cac 16p tiéu dé bo mach duogc thiét
ké nguoc dé luc in rabo mach sé& c6 dang diing.

RS

+
! hdawm

Hinh 46. Tao tiéu dé cho mach

Phia trén 1a cac budc co ban dé thuc hién mot project Fritzing don gian.
Déi v6i cac truong hop sit dung bo mach Arduino thi thiét ké cua ta s& phic tap
hon rat nhiéu. Do d6 yéu cau dit ra 1 phai sap xép cac linh kién trén bo mach
sao cho tiét kiém dugc muc tdi da chi phi va khong gian nhung phai dam bao 1a
mach hoat dong tdt .
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Két ludn

Trong qué trinh thyc hién dé tai nay, cic thanh vién da that su cd ging hét stc
minh bén canh su chi dan tan tinh thﬁy gido. Bo an 1 dugc thuc hién trong vong 15
tuan, sau khi hoan thanh dé tai nay chung em thuc su hiéu dugc nhiing van dé can ban
ddi véi viéc thiét ké va 1ap trinh mot sb loai bo mach Arduino. Ngoai ra cung cﬁp
nhiing kién thirc vé cac phin mém g dung trong thiét ké mach va nhiing k¥ ning lap
trinh co ban cta ngon ngit 1ap trinh phan cting. Nhung mét diéu quan trong khong thé
khong noi dén d6 1a tao cho chiing em nhitng k¥ ning mém cua ban than, kha ning tu
duy ddc lap va kha nang lam viéc nhom.

Mot 1an nira em xin chan thanh cam on thay Nguyén Hoang Nam da gitp d&
chung em hoan thanh t5t bai tip 16n nay !!!
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Danh muc tai li¢u tham khao

Arduino Programming- Ebook.
Introduction to Arduino - Ebook
http://arduino.cc/

http://machtudong.vn/arduino

http://mad-science.wonderhowto.com
http://fritzing.org

Céc nguon tai li¢u khac...
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Phu luc 1:
Phu luc 2:
Phu luc 3:
Phu luc 4:

Phu luc

So dd nguyén 1y bo mach Arduino Uno.

So d6 nguyén 1y bo mach Arduino Ethernet.
So dd nguyén 1y bo mach Arduino Nano.

So dd nguyén 1y bo mach Arduino Mega ADK.

68



