DPIEU KHIEN BONG CO PIEN BANG HO VI BPIEU KHIEN ATmega32
Chuong 1: TONG QUAN
1.1Téng quan tinh hinh nghién ctu va tng dung vi diéu khién:

Vi diéu khién 1a mét té hop cac phan tir dién tir duoc tich hop trén mot mach co
nén chung goi 1a chip, né thuong duoc st dung dé didu khién céc thiét bi dién tu. Vi diéu
khién, thuc chat, 1a mot hé thong bao gém mot vi xtr Iy két hop véi cac khdi ngoai vi
nhu bd nhé, cac module vao/ra, cac module bién d6i sé sang twong tu va tuong tu sang
s6. O may tinh thi cic module thudng dugc xay dung boi cac chip va mach ngoai.

Vi diéu khién thuong dugc dung dé xay dung céc hé thong nhing. N6 xuét hién
kha nhiéu trong cac thiét bi dién, dién ti, may git, 10 vi song, dién thoai, ddu doc
DVD, thiét bi da phuong tién, day chuyén tu dong,...

Trén thé gioi va tai Viét Nam, vi diéu khién dugc tng dung khé nhiéu trong cac
thiét bj gia dinh ciing nhu cong nghiép. Trén 6td cac vi Xt 1y ngay cang duoc sir dung
nhiéu hon dé diéu khién céc thiét bi nho kha ning wu viét caa no.

Tai cac truong dai hoc, cao dang trong khu vuc, vi xtr Iy duoc dua vao giang day,
nghién citu tao ra cac tng dung va cac san choi mang tinh sang tao cho nguoi hoc. Pong
thoi giup ngudi hoc tiép can véi kién thic mai.

1.2 Ly do chon dé tai

Khoa 6t0 trudng cao dang Ly Tu Trong chua c6 chuong trinh hoc vé vi diéu
khién, sinh vién khoa 6td cia truong chua c6 san choi sang tao vé linh vyc vi diéu khién
SO Vi cac treong lan can va trong khu vuc.

1.3 Muc ti€u nghién ctru

Nghién ctru kha nang khai thac cac ang dung cua vi diéu khién va cac hé théng
trén 6t0.

1.4 DB6i tugng va phuong phap nghién ciru
1.4.1 Béi tugng nghién cau
Str dung chip diéu khién Atmega cua Atmel Corporation vao cac hé théng trén 6td

1.4.2 Phuong phap nghién ctru
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Nghién ctru cac cong trinh da dugc cong bd. Hoc tap kinh nghiém thiét ké, st
dung chip Atmega. Tra ctru Datesheet cia ho Atmega. Nghién ctiru cac phan mém hé tro
viét code. Nghién cau phan mém md phong. Thiét ké va van hanh céc ung dung don gian
nham xem xét kha ning dua vi diéu khién tiép can nguoi hoc.

1.5 Y nghia khoa hoc va thyc tién cua dé tai
1.5.1 Y nghia khoa hoc

Tao ra cac ung dung st dung vi diéu khién vao cac hé thong trén 6td
1.5.2 Y nghia thyc tién

Tao san choi va moi truong hoc tap sang tao cho hoc sinh, sinh vién khoa cong
nghé Pong luc Trudng Cao dang Ly Tu Trong

Chuong 2: CO SO LY THUYET
2.1 Tong quan vé vi diéu khién

Hau hét cac vi diéu khién ngay nay duoc xay dung dwa trén kién trdc Harvard,
dung dé chi nhitng kién trdc may tinh ma trong d6 phan biét rd rang bo nhég di liéu va bo
nhé chuong trinh, chung c6 nhitng duong truyén (bus) riéng dé truy cap vao bo nhé dix
liu va bo nhé chwong trinh, rong mot may tinh kién tric Harvard, CPU c6 thé vira doc
mat 1énh, vira truy cap dit liéu tir bd nhé cing ldc, kién tric nay dinh nghia bon thanh
phan can thiét cia mot hé thong nhing. Nhiing thanh phan nay 1a 16i CPU, bo nhé
chuong trinh (thong thuong la ROM hoac bo nhé flash), bo nhé dir ligu (RAM), mét
hoac vai bo dinh thoi va cac cong vao/ra dé giao tiép véi cac thiét bi ngoai vi va cac moi
truong bén ngoai - tat ca cac khéi nay duoc thiét ké trong mot vi mach tich hop. Vi diéu
khién khac véi cac bo vi xtr Iy da nang & chd 1a nd cd thé hoat dong chi vai vai vi
mach hé trg bén ngoai.

2.1.1 Cac vi diéu khién théng dung
Ho vi diéu khién AMCC do tap doan "Applied Micro Circuits Corporation" san Xuét.

e 403 PowerPC CPU
« PPC403GCX

e 405 PowerPC CPU
o PPC 405EP

« PPC 405GP/CR
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Ho vi diéu khién Atmel

« Dong 8051 (8031, 8051, 8751, 8951, 8032, 8052, 8752, 8952)
« Dong Atmel AT91 (Kién tric ARM THUMB)

« Dong AT90, Tiny & Mega — AVR (Atmel Norway design)

« Dong Atmel AT89 (Kién truc Intel 8051/MCS51)

« Dong MARC4

Ho vi diéu khién Cypress MicroSystems

o CY8C2xxxx (PSoC)

Ho vi diéu khién Freescale Semiconductor. Ttr nim 2004, nhirng vi diéu khién nay duoc
phat trién va tung ra thi truong béi Motorola.

« Dong 8-bit

« 68HCO5 (CPUO5)

« 68HCO08 (CPU08)

« 68HC11 (CPU11)
« Dong 16-bit

« 68HC12 (CPU12)

« 68HC16 (CPU16)

« Freescale DSP56800 (DSPcontroller)
« Dong 32-bit

o Freescale 683XX (CPU32)

« MPC500

o MPC 860 (PowerQUICC)

o MPC 8240/8250 (PowerQUICC II)

« MPC 8540/8555/8560 (PowerQUICC III)

Ho vi diéu khién Fujitsu

o F2MC Family (8/16 bit)
o FR Family (32 bit)
o FR-V Family (32 bit RISC)
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Ho vi diéu khién Intel

Dong 8-bit

o 8XC42

« MCS48
MCS51
. 8061

« 8xC251
Dong 16-bit
« 80186/88
« MCS96
o MXS296
Dong 32-bit
o 386EX

e 1960

Ho vi diéu khién Microchip

PIC 8-bit (xtr ly dir liéu 8-bit, 8-bit data bus)

o Tur lénh dai 12-bit (Base-line): PIC10F, PIC12F va mot vai PIC16F

« Tu lénh dai 14-bit (Mid-Range va Enhance Mid-Range): PIC16FxxX,
PIC16F1xxx

o Tu Iénh dai 16-bit (High Performance): PIC18F

PIC 16-bit (xt ly dit li¢u 16-bit)

« PIC diéu khién dong co: dsPIC30F

o PIC c0 DSC: dsPIC33F

« Pho thong: PIC24F, PIC24E, PIC24H

PIC 32-bit (xt ly dit liéu 32-bit): PIC32MX

Ho vi diéu khién National Semiconductor

COP8
CR16

Ho vi diéu khién STMicroelectronics

ST 62

ST7

STM8

STM32 (Cortex-Mx)
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Ho vi diéu khién Philips Semiconductors

« LPC2000
o LPC900
« LPC700

2.1.2 Vi diéu khién Atmega

Atmel AVR ATmega8 PDIP.

Vi diéu khién AVR do hang Atmel san xuat duoc gigi thiéu lan dau nam 1996.
AVR c6 rat nhiéu dong khac nhau bao gom dong Tiny AVR (nhu AT tiny 13, AT tiny
22...) c6 kich thuéc bo nhé nho, it bo phan ngoai vi, roi dén dong AVR (chan han
AT90S8535, AT90S8515,...) co6 kich thudc bd nhd vao loai trung binh va manh hon 1a
dong Mega (nhu ATmega32, ATmegal28,...) v6i bo nhd c6 kich thude vai Kbyte dén
vai tram Kb cung vdi cac bo ngoai vi da dang dugc tich hop trén chip, cling c6 dong tich
hop ca bd LCD trén chip (dong LCD AVR). Téc do caa dong Mega ciing cao hon so voi
cac dong khac. Su khac nhau co ban giira cac dong chinh 1a cau tric ngoai vi, con nhan
thi van nhu nhau.

Vi diéu khién Atmega AVR c6 cong suat cao, tiéu thu niang luong thap, ciu trdc
RISC tién véi 130 lénh véi chu ky thuc hién don xung 16n nhat, 32 thanh ghi da muyc dich
8 bit, 16 MIPS tai tan s6 dit 16 MHz, bo nhan 2 chu ky On-chip, Power-on Reset va
Brown-out Detection c6 thé 1ap trinh, bo dao dong RC bén trong c6 thé lap trinh cac murc,
5 Mode ngu (ldle, ADC Noise Reduction, Power-save, Power-down va Standby), cé kha
ning Reset khi bat ngudn, kha ning do 16i Brown out lap trinh dwoc, c6 ngudn ngit trong
Va ngat ngoai.

Cét 18i cua AVR la su két hop cac cau Iénh phong phi voi 32 thanh ghi da muc
dich. T4t ca 32 thanh ghi déu truc tiép két ndi tai bo xir 1y logic sé hoc - Arithmetic Logic
Unit (ALU), cho phép truy nhap 2 thanh ghi doc Iap trong mot cau 1énh don dugc thyuc
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hién trong mot chu ky xung. Két qua caa ciu trdc tré nén gon nhe, hiéu qua hon, trong
khi van dat dugc thoi gian xir Iy nhanh hon gép 10 lan cac vi diéu khién CISC thdng
thuong khéac.

M6t wu diém khac ca chip Atmega la gia thanh ré va dé tiép can véi ngudi méi bat
dau. Cac mach wng dung va mach ho tro phong phd, dé tiém kiém, ciu tric nguén mo
cho phép truy xuat dix liéu rong.

2.2 Mach tich hgp arduino véi vi diéu khién ATmega32
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Mach tich hop arduino uno

Arduino di va dang duoc sir dung rat rong réi trén thé gisi, va ngay cang chang to
duoc sirc manh caa ching théng qua vo sé tng dung doc déo ctia ngudi ding trong cong
doéng nguon mé (open-source). Tai Viét Nam Arduino dugc biét dén nhiéu trong thoi
gian gan day thong qua cac tng dung manh mé cua no.

2.2.1 Céac loai bo mach Arduino

Vé mit chtic ning, cac bo mach Arduino duoc chia thanh hai loai: loai bo mach
chinh co chip Atmega vi du nhu UNO hay Pro va loai mé rong thém chirc nang cho bo
mach chinh (thuong duoc goi la shield).

Céac bo mach chinh vé co ban 1a giéng nhau vé chtrc niang, tuy nhién vé mat cau
hinh nhu s6 luong /0, dung lwong bd nhé, hay kich thudc ¢d su khac nhau. Mot sé bo c6
trang bi thém cic tinh ning ké nbéi nhu Ethernet va  Bluetooth.

Céac bo ma rong cha yéu mé rong thém mot sb tinh nang cho bo mach chinh vi du
nhu tinh ning két ndi Ethernet, Wireless, diéu khién dong co v.v...
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Axduino Uno Axduino Leonardo Axduino Due Axduino Ydn Arduino Tre

Arxduino Micxo

a
Arduino Robot Axduino Esplora Arduino Mega ADK Arduino Ethexnet Arduino Mega 2560 Axduino Mini

LilyPad Azduino USB  LilyPad Azduino LilyPad Axduino LilyPad Arduino Axduino Nano Arduino Pro Mini

Céac mach arduino théng dung

2.2.2 Céc ung dung ndi bat cia bo mach Arduino

Arduino duoc chon 1am bo ndo xu ly cua rat nhiéu thiét bi tir don gian dén phuc
tap. Trong sé d6 c6 mét vai tng dung thuc su chiang té kha niang vuot troi caa Arduino
do chling c6 kha ning thuc hién nhiéu nhiém vu rat phic tap. Sau day 1a danh sach mot
sb trng dung noi bat caa Arduino.

May in 3D

M6t cudc cach mang khéac cling dang 4m tham dinh hinh nho vao Arduino, d6 1a sy phat



trién may in 3D nguon mé Reprap. May in 3D 1a c6ng cu gilp tao ra cac vat thé thuc truc
tiép tir cac file CAD 3D. Cong nghé nay htra hen nhiéu ang dung rét thi vi trong dé co
cach mang hoa viéc san xuat ca nhan.

quocbao747



Robot

Do kich thudce nho gon va kha nang xt Iy manh mé, Arduino dugc chon lam bg xir
ly trung tdm cua rat nhiéu loai robot, dic biét 1a robot di dong.

2.2.3 Moi truong lap trinh bo mach Arduino

Thiét ké bo mach nho gon, trang bi nhiéu tinh ning thong dung mang lai nhiéu loi
thé cho Arduino, tuy nhién sicc manh thuc sy cia Arduino nam & phan mém. Mai trudng
lap trinh don gian d& st dung, ngdn ngit 1ap trinh d& hiéu va dya trén nén tang C/C++ rat
quen thudc véi ngudi 1am ky thuat. Va quan trong 1a sé luong thu vién code duoc viét

san va chia sé bai cong ddng ngudn mé 1a cuc ky 16n.

[Z/] Arduino - 0016

FA/sthe pin on which you connect the “anode (4} of the LED
byte ledPin = A3

ZeoRr onyolicemlteh click here to enable/disable the

byte sState = LOW:
Serial Monitor
A/this Ffunction runs only once {(aftex resecT)
woid setup () {
S7open the sexial port and sSst data rate to 9600 bps
Sexisl.begin(9600) >
F/set the pin we use to O0OUTPUT =so we can powsx-up thie LED
pinModes {(ledPin, OUTPUT) >
S /send our sSTatas
Sexisl.printlin(""Pxogram starcted.”) >
Sexisl.princ{™The LED comnmnected to GND ang RN )
Serial.print(ledPin, DEC):
Sexisl.princtin{(™ will sSctart Tto blink!") > -~
|

.{'




2.3 Phan mém lap trinh va hé tro 1ap trinh
2.3.1 Phan mém lap trinh cho arduino

Aruino IDE

Intergrated Development Environment (IDE) 1a cong cu dugc sir dung dé lap trinh cho
cac board Arduino.

@@ Blink | Arduino 1.0.5 ) =10| x|

Vung | Fle Edt Sketch Tools Help

pae

I&nh

Blink § )
int led = 13; =

void setup() {
pinMode (led, OUTPUT):

}
vung
Vié't void loop () B
digitalWrite(led, HIGH):
chuwong delay(1000) ;
trinh digitalWrite(led, LOW);
delay(1000);
}
Kl ;f_l
Vung
théng
bao

Arduino Uno w/ ATmegaSA on COM3

Vung Iénh

Bao gom céc nat 1énh menu (File, Edit, Sketch, Tools, Help) va céc icon cho phép
su dung nhanh cac chic nang thuong dung cua IDE.

Ving viét chuong trinh



La noi ma ban s& viét cac doan ma ctia minh tai day.
Vung thdng bao
Nhitng théng bao tir IDE s& dugc hién thi tai day.

Uu diém cua IDE 1a giao dién don gian, dé sir dung va thu vién ho tro kha day du. N6
thich hop cho ngudi méi bat dau.

C/C++

Cong cu lap trinh C/C++ 14 cong cu manh mé khi viét chuong trinh cho vi diéu
khién. Tuy nhién n6 chi thich hop véi nhitmg ngudi hiéu biét sau hon vé vi diéu khién.
NOGi cach khéc, chi khi that su c6 kién thuac phong phi vé vi diéu khién thi méi sir dung
C/C++ dé tao ra céc ung dung phong pht hon cho vi diéu khién.

2.3.2 Phan mém ho tro 1ap trinh cho arduino

Do tinh pho dung cua arduino nén ¢6 nhiéu phan mém hé trg cho nguoi ding khi
sir dung. Cac phan mém nay c6 wu diém l1a kéo tha va giao dién truc quan, nd gitp nguoi
dung khong mat nhiéu thoi gian viét code va gap céac 13i logic khi viét code. Diéu nay hod
trg tich cuc cho nguoi méi 1am quen véi vi diéu khién, tuy nhién, thu vién cua nd co xu
huéng nham chén khi cac tng dung cé tinh rap khudn va han ché su mé rong kha ning
ctia ngudi hoc cling nhu mé rong kha nang st dung vi diéu khién va nhitng muc dich c6
tinh phuec tap hay dac thu.

Phan mém miniBloq
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MiniBlog la phan mém ho trg lap trinh cho ngudi méi bat dau kha pho bién. Giao
dién don gian, dé sir dung va hé tro tt cho arduino tir thu vién mé. Cac cdng cu cua



miniBlog c6 tinh tryc quan va chi can kéo-tha nén nguoi mai lam quen cé thé dé dang
thiét 1ap hoat dong cua bo mach arduino ma khéng can hiéu biét vé ngén ngi Iap trinh.

Phan mém mBlock

Tuong ty nhu miniBlog, mBlock ciing 12 phan mém hé tro 1ap trinh cho arduino.
Giao dién than thién, dé sir dung, chirc ning kéo tha giup nhanh chéng dat dugc yéu cau
ma khdng can quan tim dén kha nang 15i logic trong qué trinh viét code

Phan mém proteus

=k 3]

gvigg

+E>BUOENE LS

L3 » ] L @ Ho Messa; Foot sheet 1 +2700.0 21000 th

Proteus 1a phan mém md phong, phan mém ho tro rat nhiéu linh kién ciing nhu bo
mach Véi thu vién ma. Tuy kho st dung nhung 13 cong cu dac luc cho ngudi hoc khi ¢6
kha ning mo phong voi do chinh xac 1én dén hon 90%. Mai trudng trong proteus cho
phép thiét 1ap cac phép thir véi nhiéu linh kién va mach ngoai vi ho trg. Két qua ciia mo
phong 1a co so cho thiét 1ap cac hé théng va giam chi phi cho qué trinh thiét ké.



CHUONG 3: XAY DUNG MO HINH PIEU KHIEN PONG CO PIEN BANG HOQ VI
DPIEU KHIEN ATmega32

3.1 Phuong phap xay dung mo hinh

Pé xay dung mo hinh diéu khién dong co DC c6 thé tng dung vao céc hé thong
trén & td. Can tién hanh xay dung giai thuat voi cac dic diém twong quan véi cac hé
théng trén 6 to.

Giai thuat dugc xay dung theo so d6 nhu sau

/ Phat tin hidu /

Thu nhan tin hién

L J

L

Xuat gia tri didu khién

Co cau chap hanh




Nhu vay hé thbng mudn hoat dong can c6 hai diéu kién. Can phai c6 tin hiéu ban
dau &ng vaéi ngudn cap cho hé théng va phai co diéu kién sau co cau chap hanh ang véi
co cau chap hanh thuc su c6 hoat dong.

Diéu nay twong tng véi tin hiéu ngudn tir cdng tic may va tin hiéu phan hoi tir
hoat dong hé théng. Tin hiéu ngudn dung dé tranh cac hoat dong ngoai y muédn khi cong
tic may chua dugc bat. Con tin hiéu phan hdi tir hé théng gidp tu chuan doan khi hé
thdng khdng hoat dong ciing nhu hé théng khong thé hoat dong.

3.1.1 Xay dung mé hinh

Pé don gian, mé hinh duoc xay dung véi chire ning diéu khién hé thdng 1a chu
yéu, tam thoi loai bo cac diéu kién. Néu md hinh hoat dong tét, cac chirc ning khac s&
duoc phat trién them.

Mo ta

Diéu khién dong co DC ding arduino UNO va module L298N.

5V Enable

(+12V Power |

Power GND —

+5V Power -

A Enable

Input

B Enable | [ENS




So d6 néi day

Pé diéu khién 2 dong co DC, can chi ¥ dau ndi cuc +,- cua dong co tuong tng VGi chan
+,- cua OUTPUT X.

Cép ngudn cho Module 1.298 nhu hinh trén.

Néu ding dong co 5V va dong co dudi 1A c6 thé dung chan 5V caa Arduino. Néu
khéng, ngudn cap cho dong co & L298 phai 1 ngudn riéng dé khdng 1am hong Arduino.

Céc chan sb D2, D4, D7 va D8 ciia Arduino s& néi twong ung vai IN1, IN2, IN3 va IN4
cua L298.

Chiéu quay cua dong co dugc diéu khién bang cach xuit cac dau ra HIGH hoic LOW tai
cac chan INx.

Vi du véi Bong Co A: Logic HIGH & IN1 va IN2 Logic LOW sé lam dong co quay mot
huéng néu dit Logic nguoc lai s& 1am dong co quay theo hudng nguoc lai.



3.1.2 biéu khién dong co DC

Str dung phan mém hé tro mBlock.

Arduino Program
et digital pin €& output a:
et digital pin E¥ output a:

et digital pin @@ output a:

e
[:uaiGsem

et digital pin @ output a:
L

L3

L3

wait ) secs

3.2 Két qua

Mach hoat dong 6n dinh. Khdng c6 hién tuong tré. Qua trinh hoat dong kéo dai
khéng nhan thay 13i phat sinh do hé théng. Thoi gian dao chiéu on dinh, téc do dong co
khong thay di sau nhiéu chu ky.



CHUONG 4: KET LUAN VA KIEN NGHI
4.1 Két luan

Vi diéu khién néi chung va Atmega véi bo mach tich hop arduino UNO c6 thé
ding dé diéu khién dong co dién DC. Két qua cho thdy c6 thé ang dung vao nhiéu hé
thdng trén 6 t6 nhu nang ha kinh, diéu chinh guong chiéu hau, hé théng gat nuéc mua, hé
thdng diéu chinh ghé...

Kha nang tiép can vi diéu khién khong quéa kho déi vai sinh vién khoa 6td truong
cao dang ly tu trong trong khi méi truong nghién ctiu rat phong phu, kha ning sang tao 1a
rat dang quan tam.

Hiéu biét vé vi diéu khién gitip nguoi hoc dé hiéu hon vé cac hé thong trén 6td
nhu hé théng phun xing dién tir EFI, hé thong chuan doan, hé théng ABS...

Nam duoc mot kién thirc mai gitp tam thé ngudi hoc ty tin hon, ban linh hon va
dam mé nghé nghiép hon.

4.2 Kién nghi

Nén gigi thiéu véi ngudi hoc nhur 1a mot san choi mé. Tao diéu Kién cho nguoi
hoc tiép can kién thizc méi. Tang kha ning kich thich sang tao cho ngudi hoc.

M& rong cac ung dung va ting mic do kho cua hé thdng la cong viéc can lam dé
hé théng gan sat véi hé thong thuc té trén 6td.

Phat trién hé thong doc lap, tuong tac, tuong thich va co thé thay thé hé thdng trén
6td 1a muyc tiéu caa nhitng du 4n tiép theo.



Tai liéu tham khao

https://vi.wikipedia.org/wiki/Vi_diéu_khién

http://arduino.vn/
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https://www.arduino.cc/en/Main/Software


http://st.com/
https://www.arduino.cc/en/uploads/Main/Arduino_Uno_Rev3-schematic.pdf
http://arduino.cc/en/Tutorial/HomePage
https://www.arduino.cc/en/Main/Software




