ARDUINO

CHO NGUO1 MOI BAT PAU

(Quyén cén ban)



Arduino cho ngudi méi bat dau

LO1 GIOI THIEU

Vi diéu khién 12 mot thiét bj c6 thé 1ap trinh duwoc nham thuc hién cac tac vy dinh
san. Thuong viéc 1ap trinh nay danh cho céc ki su o trinh do ky thuat nhat dinh va
thuong rat kho khian déi véi cac ban hoc sinh tiép can. Nho su ra doi cua nén tang
Arduino dé don gian hda viéc tiép can voi vi diéu danh cho mot ca nhan chua biét gi

vé lap trinh vi diéu khién ma van c6 thé tao ra hang nghin tng dung khac nhau.

Quyén sach “Arduino cho ngwdi méi bat diu” (quyén cin ban) duoc thiét ké
cho cac ban chua biét hozc biét mot it vé I1ap trinh Arduino. Noi dung sach chu yéu
viét vé dinh huéng suy nghi lién quan dén lap trinh vi diéu khién nham muc tiéu phat
trién 1au dai, tao mot nén tang cin ban nhit cho cac ban 1am quen véi 1ap trinh vi
diéu khién. Bén canh do, cung cap cho ban mét sé tir ngir chuyén nganh thudng dung

trong nganh 1ap trinh vi diéu khién.

Quyén sach bao gém 4 chuong di tir khai niém can ban dén huéng dan mot sb
cach lap trinh dé c6 thé diéu khién duoc Arduino.

Chuwong 1 (Mgt sé khai niém can ban) s& cho ching ta mot s6 khéi niém cin ban
vé lap trinh vi diéu khién.

Chuwong 2 (Ldp trinh C can ban) s& cung cap mot s6 kién thic can ban nhat vé
lap trinh C hd trg cho lap trinh cho vi diéu khién.

Chuwong 3 (Téng quan vé Arduino) s& gidi thiéu so lugc vé Arduino va cac cong
cu hd tro lap trinh.

Chuwong 4 (Mgt s6 module ngogi vi quan trong) sé cung cap nhitng kién thac cét

16i trong lap trinh vi diéu khién néi chung va Arduino néi riéng.
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Chuong 1 MOT SO KHAI NIEM CAN BAN
1. M@t sb thuat ngir

- Vixt ly (MPU — MicroProcessing Unit/CPU — Central Processing Unit): la
mot may tinh, don vi tinh toan thuc hién cac phép toan logic theo chuong trinh

duoc 1ap trinh trudc.

- Vi diéu khién: chtra mot hozc nhiéu I8i vi xtr ly va cac module khac (RAM,

ROM, Timer,...) trén cung mét chip.

Microprocesser: CPU Microcontroller: CPU
and several supporting chips. on a single chip.

Serial
Interface

Serial
Interface

- Arduino: 1a nén tang vi diéu khién ma nguén mé duoc sir dung rong réi trén
thé gioi. Pay 1a dong vi diéu khién kha don gian dé bat dau vao con dudng

lap trinh nhang.

- Ngon ngtr lap trinh: 1a ngbn ngt tudn theo cac ct phap dat trudc dugc dung
dé lap trinh ra cac chwong trinh phan mém/nhung dé thuc hién mot muc dich

nao do.
2. Mot so tir viét tat
- MCU — MicroController Unit: vi diéu khién.

- CPU — Central Processing Unit: vi xu ly.

se, IIT

Image Credit: Kenneth C. Ree:
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SoC — System on chip: mét con chip s& chtra nhiéu module dé c6 thé xay dung
mot hé thong.
IDE - Integrated Development Environment: méi truong phat trién tich hop.
Code: chuong trinh.
Func/Function: ham.
Var/Variable: bién.
Decleration: khai bao.
Initialization: khaoi tao.
Build: dich ma chuong trinh.
Debug: g& 16i.
Program: nap code.
Pin: chan trén vi diéu khién.
IO - Input and Output: vao va ra.
Digital: s6.
Analog: tuong tu.

GPIO — General Peripheral Input/Output: cac tin hiéu vao/ra cia ngoai vi véi

muc dich chung.

PWM — Pulse-Width Modulation: diéu ché do rong xung.
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Chuong 2 LAP TRINH C CAN BAN
1. Giéi thigu
- C la ngbn ngit 1ap trinh cau tric duoc sir dung rong rai trong lap trinh
nhang. Tai liéu nay duoc viét ra nham tom tat mot sb ly thuyét co ban

trong 1ap trinh C nhiam muc dich cho viéc phuc vu lap trinh Arduino.
2. Cac thanh phin co ban trong ngdn ngir C

- Tir khoa Ia tir c6 ¥ nghia x4c dinh dung dé khai béo dit liéu, viét ham,...

\/fdu:if,else,for,switchpn

- Tén nham thé hién rd y nghia cta hang, bién, mang, con tro,... trong

chuong trinh.

- Kiéu dit liéu:
No Type Length | Range
1 unsigned char 1 byte 0 > 255
2 signed char 1 byte -128 > 127
3 unsigned int 2 bytes 0 > 65535
4 int 2 bytes -32,768 > 32,767
5 unsigned long 4 bytes 0 > 2%
6 long 4 bytes 2% > 23
7 unsigned long long | 8 bytes 0 > 2&¢
8 long long 8 bytes 268 > 268
9 float 4 bytes 3.4*10% > 3.4*10%
10 double 8 bytes 1.7*10%% > 1.7 *10%8

Khai bao va khai tao:

o Kbhai bao (declaration):

int this is parameter;

o Kbhai tao (initialization):
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int this is parameter = 100;

3. Céc hé @ém

- CO céc hé dém co ban: hé nhi phan (hé 2 — binary), hé bat phan (hé 8 —
octal), hé thap phan (hé 10 — decimal) va hé thap luc phan (hé 16 —

hexadecimal):

Hex Decimal Octal Binary ‘
0 0 0 0
1 1 1 1
2 2 2 10
3 3 3 11
4 4 4 100
5 5 5 101
6 6 6 110
7 7 7 111
8 8 10 1000
9 9 11 1001
A 10 12 1010
B 11 13 1011
C 12 14 1100
D 13 15 1101
E 14 16 1110
F 15 17 1111
10 16 20 10000
20 32 40 100000
40 64 100 100000
80 128 200 10000000
100 256 400 100000000
200 512 1000 1000000000

400 1024 2000 10000000000

10
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. Biéu thitc va phép toan

- Biéu thtc 1a sy phdi hop cta nhitng toan tir va toan hang.

a=b+1

index += 2

- CAéc loai phép toan:

o Phép toan sb hoc: cong (+), trir (-), nhan (*), chia (/), chia lay du (2).

10 + 8 / 2 = 14
12 5 5 =2

o Phép quan hé: 16n hon (>), 16n hon hoic bang (>=), bé hon (<), bé hon

hoic bang (<=), bang (==) va khéc (! =).
10 > 2 - cb gid tri 1 (dung)
20 == 30 - coO giatri 0 (sai)
o Phép toan luan ly: pha dinh (1), va (s&) va hoac (| ).
5 && (8 < 9) > cogiatri 1 (dang)
1110 - cO gidtri 1 (dung)
1 &8 0 —> co giatri 0 (sai)

o Phép toan trén bit (bitwise): va (&), hoac (), xor (), dich trai (<<),
dich phai (>>), dao (~).

Bit x Bity X&Y x|y XNy ~X
0 0 0 0 0 1
0 1 0 1 1 1
1 0 0 1 1 0
1 1 1 1 0 0

210 >>1=00102>>1 = 0001
210 << 1=00102 << 1= 01002

11
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o Céc phép toan khac: phép gan (=), phép gan két hop (+=, -=, *=, /=,

%=, >>=, <<=, &=, | =, =), phép tang giam (++, --).

o Do uu tién ctia cac phép toan:

PJ wu tién Céc phép toan Trinh tw

1 0O 0 - Trai > Phai
2 ! ~ & *  ++ - Phai - Trai
3 * % Trai - Phai
4 + - Trai - Phai
5 << >> Trai > Phai
6 < <= > >= Trai > Phai
7 —= | 1= Trai > Phai
8 & Trai > Phai
9 A Trai > Phai
10 | Trai - Phai
11 && Trai > Phai
12 | Trai - Phai
13 ? Phai - Trai
14 = 4= = *z= [z %= <<= >>= &= "= |= Phai > Tri

5. Mot s6 ham C thwong dung

a. Ham ré nhanh cé diéu kién (if ... else if ... else ....)

if (biéu thuc luédn 1y 1) {
<khbéi lénh 1>

}

else if (biéu thtc ludn 1y 2) {
<khbéi lénh 2>

else if (biéu thtic ludn 1y n) {

12
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<khéi 1é&nh n>
}
else {

<khéi 1lénh n + 1>

- Giai thich:
Néu (if) bidu thtc luan 1y 1 ding thi thuc hién knéi 1lénn 1 va

thoat khoi cau trac if, nguoc lai néu (else if) bidu thtc luan 1y 2

dung thi thuc hién khéi lénh 2 Vathoat khoi cau tric if,

nguoC lai (else if) NéUbidu thic luan 1y n dung thi thuc hién knéi

léenh n vathoat khoi cau tric if,
nguoC lai (else) thuc hién khéi 1énh n.

- Luuy:
o Tiukhbaif, else if, else phai viét thuong.

o Biéu thuc luan 1y ding khi két qua khac 0 (# 0) va sai khi két qua bang
0 (= o).

- M6t sb dang rat gon cua cau trac if

if (biéu thtc luadn 1ly 1) {
<khéi lénh 1>
}

hoac

if (biéu thtc ludn 1y 1) {
<khéi lénh 1>

}

else {

<khéi 1é&nh 2>

}

13
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- Vidu:

int a;
<L&y gi& tri cua a>
if (a > 0) {
printf (“The value of %d is greater than 07, a);
}
else if (a == 0) {
printf (“The value of %d is equal to 07, a);
}
else {
printf (“The value of %d is less than 07, a);

}

b. Ham ré& nhanh c6 diéu kién (switch ... case ...)

switch (biéu thuc)
case gié tri 1:
<khéi 1lénh 1>
break;
case gié tri 2:
<khéi 1lénh 2>

break;

case gid tri n:
<khéi 1lénh n>
break;

default:

<khéi lénh n+1>

- Giai thich:
Trong truong hop bidu thuc ¢ gid trila
gia tri 1 (case)thithuc hién xnéi 1enn 1 va thoat ra khoi cau tric

switch (break),

14
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hoac gia tri 2 (case) thi thuc hién xnéi 1enh 2 va thodt ra khoi cdu

trdc switch (oreak),

hoic gia tri n (case) thi thuc hién xnéi 1enh n va thodt ra khoi cdu

trdc switch (break),

nguoc lai (default) thithuc hién knéi 1énh n+1.

- Luuy:

o Tukhoéa switch, case, break, default phai viét thuong.

o Biéu thuc phai c6 két qua 1a gia tri nguyén.

- Vidu:

int month = 0;
<Nhdp thang>
switch (month) {
case 1:
printf
break;
case 2:
printf
break;
case 3:
printf
break;
case 4:
printf
break;
case b5:
printf
break;
case 6:

printf

(“Thang

(“Thang

(“Thang

(“Thang

(“Thang

(“Thang

I\n\r”);

3\n\r”) ;

3\n\r”) ;

4\n\r”) ;

5\n\r”);

6\n\r”) ;

15




}

break;
case 7:
printf
break;
case 8:
printf
break;
case 9:
printf
break;
case 10:
printf
break;
case 11:
printf
break;
case 12:
printf
break;
default:
printf

break;
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(“Thang 7\n\r”);

(“Thang 8\n\r”) ;

(“Thang 9\n\r”) ;

(“Thang 10\n\r”);

(“Thang 11\n\r”);

(“Thang 12\n\r”);

(“Nhép thang sai!\n\r”);

c. Vvong lap for

for (biéu thttc 1; biéu thtic 2; biéu thtic 3) {
<khéi lénh>

}

- Giai thich:

Dau tién s& thuc hién biéu thac 1,

Kiém tra biéu thac 2 néu dung thi thuc hién kxnhéi 1énh. Sau do6 thuc

hién biéu thuc 3.

16
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Kiém tra biéu thac 2 néu Vin con ding thi thuc hién khéi 1lenh. Sau

d6 thuc hién biéu thuc 3.

Kiém tra biéu thac 2 néu vin con ding thi thuc hién khéi 1lenh. Sau

do thuc hién biéu thuc 3.

Kiémtrabiéu thuc 2 néu sai thi thoat khoi vong for.
- Luuy:

o Turkhda for phai viét thuong.

- Vidu:

int idx = 0;
for (idx = 0; idx < 10; idx++) {

Printf (“Pay la vong l3p thut %d\n\r”, idx + 1);

- Mot sb tir khoa di v6i vong lap:
o break: dung dé thoat vong lap gan nhat chta né.

o continue: ding dé tiép tuc vong lap gan nhat, bo qua céc lau lénh phia
sau lénh continue.

- M6t sé vong lap khac: ngoai ra con co mot sé vong lip khac nhu while,
do .. while

d. Ham/Chwong trinh con

- Ham duoc dung dé thuc hién mot cong viéc nao d6 cu thé ma nguoi ding
muén dat ra. Nguoi lap trinh thuong viét chuong trinh 16n thanh nhiéu
chuong trinh con dé cho chuong trinh d& phuc tap va dé dang trong doc

hiéu, bao tri code.

- Chuong trinh con c6 thé goi mot chuong trinh con khac. Néu chuong trinh

con goi chinh no thi goi 1a phuong phap dé quy. Luu y khi 1ap trinh d¢ quy

17
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la phai c6 diéu kién thoat, néu khong chuong trinh sé& lap vo tan va sinh ra

cac két qua khdng mong muén.

- Vidu:

int Sum (int a, int b) {

return (a + b);

void main () {
int result = 0;
result = Sum (2, 4);

printf ("2 + 4 = %d\n", result);

O chuong trinh trén thi ham Sum 13 chwong trinh con.
e. Mang mét chiéu

- Mang la tap hop nhiéu phan tir c6 chung kiéu dit liéu. Chi sé caa cac phan
tir trong mang ludn bt dau 1a 0 va tang dan 1 don vi cho cac phan tu tiép
theo.

- Vi du: tao ra mang 10 phan tir c6 dija chi lién tiép nhau c6 chung kiéu dix

licu la int.

int array([10];

- Pé tham chiéu phan tir trong mang, ta thuc hién cu phap sau:

Tham chiéu phan tir thir 2:

int value = array[2];

0,112  3|4|5|6|7]8]9

- Ngoai ra, chling ta con c6 mang nhiéu chiéu. Ban doc c6 thé tim hiéu thém.

f. Contro

- Con tro s& chua dia chi dung dé truy cap cac bién/ham thong qua dia chi

nay.

18
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Vi du:

int par; - Khai bao bién par c6 kiéu dit liéu 12 int.

int * px; - Khai bao con tré sé tré dén & nhé c6 kiéu dit liéu 1a
int.

px = &par; - Lay dia chi caa bién par gan cho con tro px;

(* px) = 10; > Gan 10 vao 6 nhd dugc chua trong con tro px (tac la
gan gia tri cho par théng qua con tro px).
M@t sé chia sé cua tac gia

Trén day la nhitng kién thirc can biét cia ngdn ngir C dé budc dau co thé
lap trinh Arduino nhung d6 khong phai la tit ca ngdn ngir C. Ban doc nén
tim hiéu thém vé& C va chi tiét hon vé cac muc phia trén duoc tac gia liét
Ké.

19
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Chuong 3 TONG QUAN VE ARDUINO

1. Phan cirng

- Hién nay trén thi truong c6 rat nhiéu dong arduino khéc nhau voi cac dac
tinh va sitc manh khac nhau nhu Arduino Uno R3, Arduino Mega 2560,
Arduino Nano CH40,...

- Trong tai liéu nay, chang ta s& dung Arduino Uno R3 trong sudt phan con

lai cua tai liéu. Mot s théng sb ki thuat can biét:

Vi diéu khién AT Mega328
Nguén (USB) 5V
Nguén ngoai 7-12V
S6 chan digital 14 (6 PWM)
S6 chan analog 6
Dong téi da trén GPIO 40mA
Dong téi da tir chan cap 150mA
nguédn 3.3VDC
Flash 32 KB vai 0.5 KB dung cho boot loader.
SRAM 2KB

20
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EEPROM 1KB
2. Phan mém
- Arduino IDE 14 méi truong dé Iap trinh va nap code cho cac dong Arduino.
Arduino IDE duogc xay dyng trén nén tang Java nén hd tro hau hét cac hé
diéu hanh hién nay.
a. Cai dat
- Buéc 1: Bé c6 thé dung duoc Arduino IDE, ching ta can download JRE
(Java Runtime Enviroment) cho mdy tinh. Ban vao trang chu cua Oracle
(www.oracle.com) va chon file download phi hop véi hé diéu hanh dang
st dung.
Java SE Runtime Environment 8u201
You must accept the Oracle Binary Code License Agreement for Java SE to download this
IO Accept License Agreementl ® pecline License Agreement
Product / File Description File Size Download
Linux x86 631 MB #jre-2u201-linux-iS86.rpm
Linux x86 83.8MB #jre-3u201-linux-i586.targz
Linux x64 64.91 MB #jre-3u201-linux-x64.rpm
Linux x64 80Y3IMB Ejre-3u201-linux-x64 targz
Mac 05 X x64d 7618 MB ®jre-2u201-macosx-xid.dmg
Mac O3 X x64 6777 MB #jre-3u201-macoss-x64.targz
Solaris SPARC G4-bit 4627 MB #jre-3u201-solaris-sparcv targz
Solaris x64 5014 MB ®jre-3u201-solaris-x64.targz
Windows x86 Online 1.8Y MB #jre-8u201-windows-iS86-iftw.exe
Windows x86 Offline 6353 MB #jre-3u201-windows-i586.exe
Windows x86 66.51 MB #jre-3u201-windows-i586.tar.gz
|Windnw5 XG4 7144 MB ®jre-3u201-windows-x64. exe
Windows xG64 T1.29MB ¥jre-3u201-windows-x64 targz

Buwéc 2: Truy cap vao trang cha cua Arduino (https://www.arduino.cc-

/en/Main/Software) va chon file cai dat phti hop véi hé diéu hanh dang sir

dung.
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Download the Arduino IDE

Contribute to the Arduino Software

ARDUINO 1.8.8

The open-source Arduino Software (IDE) makes it easy to
write code and upload it to the board. It runs on
Windows, Mac OS X, and Linux. The environment is
written in Java and based on Processing and other open-
source software.

This software can be used with any Arduino board

Refer to the Getting Started page for Installation
instructions.

Arduino cho ngudi méi bat dau

Windows Installer, for Windows XP and up
Windows z1P file for non admin install

Windows app Requires Win 81 or 10
t m

Mac OS5 X 10.8 Mountain Lion or newer

Linux 32 bits
Linux 64 bits
Linux ARM

Release Notes
Source Code
Checksums (sha512)

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this contribution

is not tax deductible). Learn

$3

o Sau khi gi
trinh.

more on how your contribution will be used.

LN Egpik] TIMES.

$5 $10 $25

$50

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED
(IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND
CENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE
USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES,
CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT
WITH A SMALL CONTRIBUTION! REMEMBER: OPEN SOURCE IS LOVE!

OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

-

ai nén tap tin tai vé, mo file arduino.exe dé khai dong chuong
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drivers
examples
hardware
java
lib
libraries
reference
tools
tools-builder
@ arduino.exe
42| arduino.Mjini
'@ arduino_debug.exe
:E] arduino_debug,l4j.ini
[55] arduino-builder.exe
[4] libusbO.dll
|:| msvep100.dIl
|:| rmsver]00.dll
|:] revisions.tit

oy

= wrapper-manifest.xml|

13-Apr-18 08:44 AM
13-Apr-18 08:45 AM
13-Apr-18 08:45 AM
13-Apr-18 08:46 AM
13-Apr-18 08:46 AM
13-Apr-18 08:46 AM
13-Apr-18 08:46 AM
13-Apr-18 08:46 AM
13-Apr-18 08:46 AM
02-Oct-17 15:37 PM
02-Oct-17 15:37 PM
02-Oct-17 15:37 PM
02-Oct-17 15:37 PM
02-Oct-17 15:37 PM
02-Oct-17 15:37 PM
02-Oct-17 15:37 PM
02-Oct-17 15:37 PM
02-Oct-17 15:37 PM
02-Oct-17 15:37 PM

Ta 0 giao dién chuong trinh nhu sau:

Arduino cho ngudi méi bat dau

File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
File folder
Application 395 KB
Configuration sett... 1KB
Application 393 KB
Configuration sett.. 1KB
Application 3,214 KB
Application extens... 43 KB
Application extens... 412 KB
Application extens... 753 KB
Text Document 234 KB
XML Document 1KB

&9 sketch_marl0a | Arduine 1.8.5
File Edit Sketch Tools Help

sketch_mari0a

t':i::i setup() |
f/ put your setup code here,

wvold loop() {

to run once:

f/ put your main code here, to run repeatedly:

ino Uno on COM14
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Buwoc 3: Cai dat driver:
o St dung cap USB két ndi Arduino véi may tinh, may tinh s& ty dong

nhan driver.
S
% Mice and other pointing devices
& Monitors
&* Network adapters
4 'Y Ports (COM & LPT)
".';' Arduino Uno (C70'M3)’
@ Print queues
B Processors
| Security devices
&85 Sensors

Snfhware devirec

o Néu may tinh hién thi thdng béo “Device driver software was not

successfully installed” thi thuc hién cac budc sau:

o Buwdc 3.1: Mé ctra s6 Run (phim windows + R).

o Buwdc 3.2: GO devmgnt .msc. Ctra $6 duoc hién thi nhu hinh bén dudi.
Sau d6, bAm chudt phai vao thiét bi 1a Arduino va chon “Update Driver

Software”.
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= Device Manage:

File Action View Help

L i AcINERN ? s

| 2o s

4= User
[> 1M Computer
b = Disk drives
b A Display adapters
b e DVD/CD-ROM drives
b Eﬁ Hurnan Interface Devices
b g IDE ATA/ATAPI controllers
B a IEEE 1394 Bus host controllers
b -EF Jungo
b -EB Keyboards
b --ﬂ Mice and other pointing devices
b ‘_:_l. Moniters
b ¥ Network adapters
Ajjb Other devices

! I E@ Arduino Leonardo |
- Portable Devices Update Driver Software...
|:> n Processors Disable

[ -y Sound, video and g

- Uninstall
> 4% Storage controllers

[ {8 System devices Scan for hardware changes
[~ i Universal Serial Bus
Properties

Launches the Update Driver Software Wizard for the selected device,

o Bwéc 3.3: Chon “Browse my computer for driver software”.

N [l Update Driver Software - Arduino Leonardo

B

How do you want to search for driver software?

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

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

Cancel
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o Budc 3.4: Chon nit nhan Browse... va chon dén noi chira driver (nam

trong thu myc tai vé cua Arduino).

g I Update Driver Software - Arduine Leonardo
Browse for driver software on your computer
Search for driver software in this location:
C:\Users', Username!\Desktop\arduino-1.0.2\drivers - Browse...
[ Include subfolders
= Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device,
Mext ] | Cancel I

o Bwaéc 3.5: Chon Next va doi cai dat driver.

o Budc 3.6: Sau khi thanh cong, ching ta s& thdy xuat hién céng COM

nhu & dau budc 3.

- Bwdc 4: Chon loai board twong tng. Chung ta mé chuong trinh Arduino
IDE vavao Tools = Board - Chon board dang str dung (¢ day la Arduino
Uno).
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sketch_apr10b | Arduino 1.0.5

- |

Arduino cho ngudi méi bat dau

File Edit Sketch Tools| Help

Auto Format Ctrl+T
Archive Sketch

Fix Encoding & Reload

sketch_apridh

Serial Monitor Ctrl+Shift+M
Board 4
Serial Port 4
Programmer >

Burn Bootloader

- Bwéc 5: Cau hinh cong COM dé nap code cho Arduino. Chon Tools =

Arduine Uno on COM1

Attiny13 @ 128 KHz (internal watchdog oscillator)
ATtiny13 @ 4.8MHz (internal 4.8 MHz clock)
_ATtiny13 @ 9.6MHz (internal 9.6 MHz clock)
‘Arduino Uno

Arduino Uno w/ ATmegaBA

Arduino Nano w/ ATmega328

Arduino Pro or Pro Mini (5V, 16 MHz) w/ ATmega328

Serial Port = COMxx (chon cong COM twong tng vai board Arduino).

sketch_apr10b | Arduino 1.0.5

File Edit Sketch|Tools | Help
Auto Format
Archive Sketch

sketch_apr1Ob

Serial Monitar

‘Board
Serial Port

Programmer

Fix Encoding & Reload

Burn Bootloader

- O
Ctrl+T
~
Ctrl+Shift+M
3
»  COM3 N
4
W
Arduino Uno on CORA
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- Luwu y: Néu chung ta gan nhiéu board vao may tinh dong thai thi chi co
thé nap cho mot board duy nhét (cho t&i phién ban hién tai 1.8.8), vi thé ta

nén xac dinh ding cong COM véi board ta can nap.
b. Gigi thi¢u vé Arduino IDE
Giao dién duoc chia thanh 3 vung chinh:

€9 sketch_dec12a | Arduino 1.8.7 - O ¥
File Edit Sketch Tools Help

sketch_dec12a

void setup() | 2 ~
S/ put your setup code here, to run once:

1

vold loop() {
S/ put your main code here, to run repeatedly:

Arduino/Genuino Uno on
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o Vung 1: Cac phim chirc nang

Icon Chutre nang

Bién dich chuong trinh dang soan
thao dé kiém tra cac 161 18p trinh.

Bién dich va upload chuong trinh
dang soan thao.

Mo moét trang soan thao mdi.

Mo cac chuong trinh da luu.

Luu chwong trinh dang soan.

B EEEE S

Mo cura s6 Serial Monitor dé gui va
nhan dit liéu gitta may tinh va board
Arduino.

o \Vung 2: Cira s6 dé viét chuong trinh

Chuong trinh (code) s& duoc viét tai day. O day c6 2 ham quan

trong la setup () va loop ().

Ham setup () s& dugc khai chay mot 1an duy nhat. Chic ning cua
ham nay dung dé khoi tao cac bién, khai bao chirc ning, khai tao

cac thong sb cho cac module trong Arduino.

Ham 1oop () 1a noi chuong trinh dwoc chay va lap di lap lai cho

dén khi tat ngudn vi diéu khién.

o \Vung 3: Hién thi cac thong tin lién quan dén chuong trinh

La ctra s6 dé hién thi cac vé viéc build chuong trinh, nap chuong
trinh thanh cong xudng vi diéu khién va cac canh béo khéc lién quan
dén chuong trinh va vi diéu khién cua chung ta. Luu ¥, moi théng
bao va trang thai cuia ca qua trinh viét chuong trinh (write code),
xay dung chuong trinh (build code) va nap chuong trinh (program
code) déu dugc hién thi tai day. Cua so nay con duoc goi la cua so

debug.
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Chwong4  MOT SO MODULE NGOAI VI QUAN TRONG

Bai 1

1.

GENERAL PURPOSE INPUT/OUTPUT - GPIO
Gigi thi¢u
- General Purpose Input/Output (GPIO) la module dung doc tin hiéu vao
hay xuat tin hiéu ra mot hoic mot s6 chan vi diéu khién. GPIO chi 1am
viéc vai 2 muc dién ap (dién ap thap va dién ap cao) tuong Gng voi mac
logic 1 (mic dién ap cao — tly thudc vao vi diéu khién: co thé 1a 1.8V,

3.3V, 5V,...) va muc logic 0 (mirc dién &p thap — thuong 1a 0V).

- Xuét tin hiéu logic ra ngoai (output) 1 dwa dién 4p muc cao (muc logic 1)

hay dién &p thap (mac logic 0).

- Poc tin hiéu dién ap vao co két qua 1a muc logic 0/1 (input) nham dé xac

dinh xem dién &p tai chan vi diéu khién tuong (ng la muc thap hay cao.

- Mot s dac tinh khi chan cua vi diéu khién duoc ciu hinh 1a INPUT: cAu
hinh mic dinh cua cac chan Arduino (Atmega) 1a input, vi thé ching ta
khéng can khai b4o khi ham pinMode () khi str dung chung nhur mot chan
input. Chén vi diéu khién dugc cau hinh bang cach nay s& & trang thai tre
khang cao (high-impedance state) — khoang 100MQ.

- Thém tré kéo 1én/xudng cho mét chan cuaa vi diéu khién khi dugc cdu hinh
la INPUT: mét diéu nhu khéng bat budc nhung dugce xem 13 thong 16 (nén
duoc xem 1 bat budc) 1a phai xac dinh trang thai cua chan (duoc cau hinh
la input) néu khdng c6 tin hiéu input tir ngoai vao. Viéc nay duoc thyc hién
bang cach thém maot dién tro kéo 1én (In mirc dién &p cao - +5V dbi Voi
Arduino Atmega) hoic dién tré kéo xuéng (xudng dat — 0V). Gia tri dién

tré nay thuong dugc dung la 10 KQ.

- bic tinh cua chan cua vi diéu khién khi dwgc cdu hinh 13
INPUT PULLUP: bén trong vi diéu khién Atmega da c6 mot dién tro 20K

duogc kéo 18n nguon cd thé truy cap bang phan mém. Bé truy cap duoc dién

30



Arduino cho ngudi méi bat dau

tro dugc tich hop ndy thi ta khai bdo pinMode () Vvé&i bién Ia

INPUT PULLUP.

bic tinh cua chan cua vi diéu khién khi duoc cau hinh 1a ouTPUT: khi
dugc cdu hinh 12 OUTPUT thi chan nay ¢ trang thai tré khang thap (low-
impedance state). Diéu ndy c6 nghia 13 vi diéu khién c6 thé cung cap mot
luong dong dién 16n (vai milliampere dén vai chuc milliampere) ra ngoai.
Céc chan caa vi diéu khién Atmega cé thé diing mach kiéu source (cung
cap dong dién dwong) hoic kiéu sink (cung cap dong dién am) 1én dén
40mA. Vi lugng dong dién nay co thé du lam sang LED (phai mac ndi
tiép dién tro dé han dong) hoac mot vai cam bién nhung khong du dong dé

bat tat relay (ro-le), motor.

Lueu ¥ viéc ngan mach hoic dé cac thiét bi tiéu thu dong cao trén chan cua
Arduino c6 thé hong mot chan hoic ca con vi diéu khién. Vi vay, khi két
ndi bat cwr thiét bi nao vao vi diéu khién phai xem xét dén dong dién tiéu

thu.

M@t s6 ham thwong dung

d. pinMode ()

Chtc ning: dung dé ciu hinh mét chan 1 input hay output.

Cu phéap:

pinMode (pin, mode) ;

o pin: chan tamuén cau hinh.
O mode: INPUT, OUTPUT hO4C INPUT PULLUP.
Két qua tra vé: khong.

Vi du: thiét 1ap chan 13 la ouput.

pinMode (13, OUTPUT) ; // sets the digital pin 13 as output

Lueu y: c&c chan analog van c6 thé sir dung nhu digital (input/output).
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b. digitalwrite ()

- Chtic nang: ghi muc logic HIGH (cao) hoic row (thap) ra chan duogc chi
dinh.

- Cu phap:

digitalWrite (pin, value);

o pin: chan ta mudn ghi muc gia tri.
o value: HIGH hoac Low.
o Kétqua tra vé: khéng.

- Luuy:

o Néu khdng thiét 13p pinMode () 1a ouTpuT va két ndi dén LED vao pin
nay, khi goi ham digitalwrite (HIGH) thi dén LED c6 thé s& sang
md. Nguyén nhan 12 ta khdng thiét 1ap pinMode la ouTruT thi mic dinh
la 1nPUT VA goi ham digitalwWrite (HIGH) S€ bat dién tro ndi kéo Ién

nén s& xem nhu dén LED mac ndi tiép vai tro han dong ¢ gia tri 1n.

o Céc chan analog van c6 thé st dung nhu chan digital (ngoai trir chan

A6, A7 cua Arduino Mini va cua board Arduino Nano, Pro Mini).
C. digitalRead()
- Chtrc nang: doc gia tri logic tir chan dugc chi dinh.

- Cu phap:

digitalRead(pin) ;

o pin: chan ma ta mudn doc.
- Giatri tra vé&: H1cH hoac Low.
- Luuy:

o Néu chan duoc doc tin hiéu ma khong duogc ndi vao dau thi gia tri tra

Vvé 0 thé 1a 51GH hodc Low (va co thé thay d6i dot ngot).
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o Céc chan analog van c6 thé sir dung nhu chan digital (ngoai trir chan
A6, A7 cua Arduino Mini va cuaa board Arduino Nano, Pro Mini).
3. Mt sé6 module miu
a. Output
i. PeénLED
- Chirc nang: thuong dung dé 1am dén tin hiéu.

- Céch lap trinh: ta s& xem xét hai mach sau dé cting bat mot dén LED.

- & 8 & 8 & & 8 8 &
LI I I LI
L LI I I ) L I N Ll

- . ® & & & & * & & & & - &
LI LI I LI L]
- ® .- & 8 & 8 . & & % @ - ®
L LI I L L]

" a8 8 a8 8 8
- . " & & & 8 ® & & & & - ®

L
—— in—m-u

- = " & & & 8 . & & & 8 L
= L LI I a8 8 = @ L]

S_ . " 8 & 9 " 8 8 9
E- L LI I & 8 & & & LI
= - - LIS I L LI I L
D: L B & & & & @ & & & & & - &
Pl LI LI I L I . =
EI-CE L . ® 8 & @ . & 8 ® 9 L

EZE LI I L I I
iDj L LI I I - e w W L
\'Im: L B & & 8B & @ & & & & & L I
I L LI I 8 & = & L
- = L L I B A . § & & @ L
= & & & & & & @ & @ @ B @ & &

. LI I L A
- . - & 8 & 8 & & & & & - .

L LI I L A -

o Theo nhu hinh trén, dén LED sang khi dién 4p xuit ra tir Arduino la

dién ap cao.

void setup () {

pinMode (13, OUTPUT) ; // sets the digital pin 13 as
output

}
void loop () {

digitalWrite (led, HIGH); // sets the digital pin 13 on
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o Theo nhu hinh trén, dén LED sang duoc khi dién ap xuét ra tir Arduino

1a dién ap thap.

void setup () {

pinMode (13, OUTPUT) ; // sets the digital pin 13 as
output

}
void loop () {

digitalWrite (led, LOW); // sets the digital pin 13 off

o Dé bat/tit mot thiét bi, ching ta can biét dugc dic tinh cua thiét bi do
1a @ hoat dong can muc dién ap thap (muc logic 0) hay dién ap cao

(muc logic 1).
ii.  Module Relay
- Chuc nang: dung dé bat tat cac thiét bj c6 cong suat lon/dién ap lon/dong
dién lon.
- So dd chan:
o Hién nay, trén thi trudng co rat nhiéu loai module relay khac nhau véi
so d6 nguyén ly khac nhau (cach ly hoic khéng cach ly/tich cuc mic
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thap hoic cao), dién &p hoat dong khac nhau (5V, 12V hoic 24V) nén

khi str dung ta can chu ¥ doc ki hudng dan trude khi sir dung.

o Thong thuong, module s& ¢ 2 domino (hoic 1 header va 1 domino) dé

diéu khién module. Mot domino dé cap nguén (s& c6 2 chan DC+ va
DC- hoic GND va VCC) va tin hi¢u diéu khién bat tat relay (IN).
Domino con lai dung dé diéu khién céc thiét bi cong suat vai 3 ngd
COM (cdng chung), NO (normal open — thuong mé) va NC (normal
close — thuong dong). Néu relay duogc kich (hoat dong) thi COM s& ndi
v6i NO, nguoc lai néu relay khong duogc kich thi COM sé& ndi véi NC.

Céch két ndi vai Arduino:

AREF
GNE
13
iz
=1k
~ 10

TEO® L

R0 40
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Céch lap trinh: twong tu nhu 1ap trinh véi LED.
Input
NGt nhin (button)
Chtc nang: dung dé chon ché do hoat dong, nhan mét tin hiéu diéu khién
tir ngudi dung ma vi diéu khién c6 thé hiéu duoc.
So dd chan: nit nhan dugc chia thanh hai loai co ban 1a push button va

switch.

o Push button: sau khi tac dong luc thi nit nhan quay vé trang thai ban

dau, trang thai dong/mo c6 thé duoc giir hoic khéng gitr.

. P

o Switch: sau khi tac dong luc dé thay ddi trang thai thi nit nhan khéng

quay Vé trang thai ban dau, trang thai cia nt nhan duoc giit khi ngirng

tac dung luc

Céch lap trinh: chling ta ciing xem xét hai mach doc ndt nhan sau.
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L B B B L
LI B O A B LR B O O I
" & 8 8RR 8 8 & A
LI B I A -8 " e e

LN B B B Rﬂ".-'
10kQ

se s v e s v m]l -

U1
| 1] -
R % 10kQ
] o I st
I Arduing o 1| \
e & Uno T
I (Rew3)

= Xeét trang thai tai chan D2, gia st chan D2 chi nhan muc tin hiéu

dién ap va khong c6 dong dién di vao chan D2.
= Néu S1 khéng duoc nhan thi dién 4p tai chan D2 1a 5V. Iz, = 04

vi da gia s khong c6 dong dién vao chan D2.
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= Nguoc lai, néu S1 dugc nhan thi chan D2 duoc ndi véi 0V nén dién

ap doc vao la OV.

Trang thai nit nhan  Gia tri dién 4p Myc logic

Khong nhan 5V HIGH

Nhan oV LOW

int buttonPin = 2; // the number of the pushbutton pin

int buttonState = 0; // the state of pushbutton
void setup () {
// Initialize the pushbutton pin as an input
pinMode (buttonPin, INPUT);
}
void loop () {
buttonState = digitalRead (buttonPin) ;
if (buttonState == LOW) {
// The pushbutton is pressed
}
else {

// The pushbutton isn’t pressed
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"R{' -
10k0

LR | VTR I

oo n v off _J» o+

o Ta xét mach dién thi 2 nhu hinh trén, ta c6 so do nguyén 1y nhu sau:

u1

Arduino )
Uno D7
(Rev3) R1
10kQ2

» Tuong ty, ta cling xét trang thai tai chan D2.
= Néu S1 khéng duoc nhan thi dién 4p tai chan D2 1a OV. Iz, = 04
vi da gia s khong c6 dong dién vao chan D2.
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= Nguoc lai, néu S1 dugc nhan thi chan D2 duoc ndi véi 5V nén dién

ap doc vao la 5V.

Trang thai nat nhan  Gia tri dién ap Mic logic

Khéng nhan oV LOW

Nhan 5V HIGH

int buttonPin = 2; // the number of the pushbutton pin

int buttonState = 0; // the state of pushbutton
void setup () {
// Initialize the pushbutton pin as an input
pinMode (buttonPin, INPUT);
}
void loop () {
buttonState = digitalRead (buttonPin) ;
if (buttonState == HIGH) {
// The pushbutton is pressed
}
else {

// The pushbutton isn’t pressed

- Luwu y: Trén déy 1 hai cach mic ndt nhan co ban thudng dwoc sir dung.
Bén canh do, ta xem xét mot khia canh khéc la tin hiéu dién ap doc vao co
6n dinh khong? Do co cu co hoc ctia nt nhan nén sé sinh ra hién tuong
rung phim khi nhan nén tin hiéu doc vao khéng dugc 6n dinh khi mai bat

dau nhan.
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33V
% R1
51 _l ¥ R
‘ “HA 100V 1008

o Dé giai quyét hién twong nay, ta cd cach chdng rung bang phan cing

hodc phan mém.

= Phan mém: khi phat hién nit nhin dugc nhan thi ta dgi mot khoang
thoi gian sau (thuong khoang 20ms) thi méi doc tin hiéu dé dién ap

duoc 6n dinh.

= Phan ciing: ta mac thém tu vao dé tao ra mach loc thong thip nham

han ché nhitng gai nhidu do nit nhan tao ra.

%"W (i) H, o
oo T

w

~ ~

o Tin hiéu dién &p sau khi mic thém tu da khong con nhitng gai nhiéu

khéng mong muén.
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(@nnnL < 15+
L.

Raising Edge

ii. Cam bién chuyén dong (PIR)

- Chtic nang: dugc st dung dé phét hién chuyén dong cua cac vat thé phat
ra hong ngoai (con nguoi, con Vat, cac vat phét nhiét,...); cam bién co thé

chinh dugc d6 nhay ciing nhu thoi gian kich tré.
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o
>

So d6 chan:

O

VCC/GND: chan cap ngudn.

Dout: chan tin hiéu dang digital. Khi phét hién c6 vat thé thi chan Dout
s& & muc dién ap cao, thoi gian chuyén tir mire dién ap cao sang thap

tly thudc vao ché do hoat dong (xem bén dudi).
Sensitivity control: diéu khién d6 nhay caa cam bién theo khoang cach.

Off time control: thoi gian tré.

Ché do hoat dong:

O

O

Single trigger (L mode): chan Dout s& xudng muc dién &p thip sau thoi

gian tré khi phat hién sy chuyén dong lan dau tién.

Repeatable trigger (H mode): chan Dout s& xuéng muc dién ap thap

sau thoi gian tré khi phét hién sy chuyén dong lan cudi cing.

‘H" mode and “1”
mode control

Sensitivity Off Time
Control Control
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- Céch lap trinh: twong ty nhu 1ap trinh véi nGt nhan. Gia sir dang & mode
H, khi doc dugc muc logic cao thi c6 su chuyén dong va mic logic thap
thi khdng cd chuyén dong.

4. Loi két

- Mot van d& can quan tam Ia thiét bi/module cua ching ta can duoc cap
dong bao nhiéu 1a du dé hoat dong? Pay 1a mot van dé thiét yéu vi kha
ning cap dong cua vi diéu khién téi da 1a 40mA d6i v6i mach Arduino
UNO R3 IC cam va nhitng dong vi diéu khién khac nhau thi s& c6 dong
cap khéac nhau.

- Vén dé dit ra 1a néu ching ta mudn bat tat mot thiét bi/module c6 dong
tiéu thy 16n hon dong dinh mic cua vi didu khién thi can phai lam gi? Dé
giai quyét duoc van d& ndy, ching ta can dén mot mach dém dong dién

cho céc thiét bi tiéu thu dong dién 16n.
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Bai 2 TIME
1. Giéi thigu
- Time (thoi gian) trong lap trinh vi diéu khién kha quan trong vi gip cho

vi diéu khién nhan biét thoi gian nd can phai thuc hién/thoi gian da thyuc

hién mot nhiém vy ma nguoi lap trinh dua ra.
2. Mot s6 ham thwong dung
a. delay()

- Chtic ning: dung dé dimg chuong trinh trong khoang thoi gian xac dinh

(don vi: milliseconds).

- Cu phap:

’delay(ms);

o ms: sb milliseconds can ding chwong trinh (kiéu dir liéu: unsigned

long)
- Két qua tra vé: khong.

- Vidu:

ldelay(lOOO); // wait for a second

- Luu y: trong thoi gian thuc hién ham delay thi vi diéu khién khong thuc
hién bat ct chuong trinh nao khéc nhu doc gié tri cam bién, tinh toan hay
thao tac trén cac chan. Tuy nhién, ham delay s& khéng vo hiéu cac ngat
(interrupt) nén céc giao tiép ndi tiép bang phan cing van hoat dong (dudng
nhan dir liéu), phat xung PWM hay trang thai cac Pin khong thay doi. Vi
vay, chung ta nén that sy luu y khi dung cdc ham delay.Ngoai ra, ham

delay ciing dugc ding nhu mét cach chdng rung phim bang phan mém.
b. delayMicroseconds ()

- Chtic ning: ding dé dimg chuong trinh trong khoang thoi gian xac dinh

(don vi: microseconds).
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- Cu phap:

‘delayMicroseconds(us);

o us: 6 microseconds can ding chuong trinh (kiéu dit liéu: unsigned

long)
- Két qua tra vé: khong.

- Vidu:

‘delayMicroseconds(lOOO); // wait for a millisecond

- Luu y: ham nay 1am viéc chinh x&c khi us > 3 microsenconds.
C. millis ()

- Chtic nang: tra vé sb milliseconds ké tir khi bat dau hoat dong. Gia tri nay

s& bi tran va quay vé 0 khi dat gia tri tdi da (khoang 50 ngay).

- Cu phap:

‘time = millis();

Két qua tra vé: sb milliseconds (kiéu dir liéu: unsigned long).

- Vidu:

unsigned long time;

void loop () {
time = millis{();

delay (1000) ; // walt a second

- Luu ¥: kiéu dix lidu 12 unsigned long nén khi ta thuc hién phép toan thi
phai dam bao chung kiéu dir liéu dé khdng gay ra I6i sai vé gia tri toi da
cua cac kiéu di liéu.

d. micros ()

- Chtic nang: tra vé s6 microseconds ké tir khi bat dau hoat dong. Gié tri nay

s& bi tran va quay veé 0 khi dat gia trj t6i da (khoang 70 phut).
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- Cu phap:

‘time = micros () ;

- Két qua tra vé: sb microseconds (kiéu dit liéu: unsigned long).

- Vidu:

unsigned long time;

void loop () {

time = micros();

delay(1000) ; // wait a second
}
Loi két

- Khi str dung cac ham delay thi ta can phai can nhéc c6 nén st dung hay

khéng vi n6 s& 1am anh huéng dén téc do chuwong trinh.

- Ta ciing c6 thé sir dung cac phuong phap khac dé thay thé cac ham delay

nhu tinh toan thdi gian dwa vao viéc Iy cac ham gid tri thoi gian hién tai.
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UART
Gigi thigu
- UART la mot chuan giao tiép ndi tiép dé giao tiép gitra cac thiét bi véi
nhau.
- Trong Arduino, UART dugc dung dé giao tiép giita board Arduino véi cac

module khéc c6 cung giao thuc hoac gitra board Arduino vai cac board vi
diéu khién khéc.

- Giao thic UART s& truyén vai 2 day tin hiéu 1a TX va RX. Khi 2 board
mudn néi chuyén véi nhau thi phai mic chéo (nghia 1a TX thing nay sé
ndi véi RX thang kia, RX thang nay ndi voi TX thang kia).

- Mot thdng sb quan trong la tbc do6 truyén (baudrate), cac thdng sb nay 1a
nhiing s6 duoc quy dinh trudc 1200, 2400, 4800, 9600, 19200, 38400,
57600, 115200,...

M@t s6 ham thwong dung
d. Serial.begin ()

- Chtic nang: thiét 1ap baudrate (va cac théng s khac) cho giao tiép ndi tiép.
Day la thiét 1ap baudrate cho module phan cimg (chan 0 va 1 trén vi diéu
khién). Thong sé khac nhu s lwong data, parity va stop bits (gi& tri mac

dinh la 8 data bits, no parity va 1 stop bit).

- Cu phap:

Serial.begin (speed);

Serial.begin (speed, confiqg);

o Serial: d6i twong cong néi tiép (serial port).
o speed: baudrate (bits per second — kiéu di lidu: 1ong).

O config: SERIAL 5N1, SERIAL 6N1, SERIAL 7N1, SERIAL sn1 (the

default), sErIAL 5N2, SERIAL 6N2, SERIAL 7N2, SERIAL 8N2,

SERIAL 5E1, SERIAL 6El, SERIAL 7El, SERIAL 8El, SERIAL 5EZ,
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SERIAL 6E2, SERIAL 7E2, SERIAL 8E2, SERIAL 501, SERIAL 601,
SERIAL 701, SERIAL 801, SERIAL 502, SERIAL 602, SERIAL 702,
SERIAL 802.

- Két qua tra vé: khong.

- Vidu:

void setup () {
// opens serial port, sets data rate to 9600 bps
Serial.begin (9600) ;

void loop () {}

b. serial.end()
- Chuc ning: nging giao tiép ndi tiép.

- Cu phap:

‘Serial.end();

- Két qua tra vé: khong.
C. Serial.print()/Serial.println{()

- Chtic ning: in dit liéu ra théng qua cong ndi tiép vai cac ky tu nhin thiy
dugc (human-readble ASCII text). Vi I1énh serial.println() thi sau
dir liéu in ra thi c6 kém theo 2 ky tu: ky tu tra v& dau dong (a carriage
return character - ASCII 13 — “\r”) va ky ty xudng hang (a newline
character — ASCII 10 — “\n”).

- Cu phap:

Serial.print (val);

Serial.print(val, format);

o serial:dditwong cong ndi tiép.
o val:giatrican in ra (vSi bat ky kiéu dit liéu nao).

o format: dinh dang dir liéu cta va1 (xem vi du).
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- Két qua tra vé: sb bytes dir liéu duoc ghi ra cong ndi tiép (kiéu dir liéu:

size_t)

- Vidu:

void setup () {

Serial.begin (9600); // open the serial port at 9600 bps:

void loop () {

Serial.print (78); // gives "78"
Serial.println(); // enter new line
Serial.print (1.23456); // gives "1.23"
Serial.println(); // enter new line
Serial.print ('N"); // gives "N"
Serial.println(); // enter new line

Serial.print ("Hello world."); // gives "Hello world."

Serial.println(); // enter new line
Serial.println (78, BIN); // gives "1001110"
Serial.println (78, OCT); // gives "116"
Serial.println (78, DEC); // gives "78"
Serial.println (78, HEX); // gives "4E"
Serial.println(1.23456, 0); // gives "1"
Serial.println(1.23456, 2); // gives "1.23"
Serial.println(1.23456, 4); // gives "1.234¢6"
delay (1000); // wait a sencond

d. serial. write ()

- Chtic nang: ghi dit liéu nhi phan (binary data) théng qua cong ndi tiép. Dix

liéu nay duogc giri dang byte hoic chudi cac bytes.

- Cu phap:
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Serial.write (val);
Serial.write(str);

Serial.write (buf, len);

o serial: dditwong cong ndi tiép.

o val:giatri can gui di — 1 byte.

o str:chudi cac ky tu giri di — chudi cac bytes.
o buf: Mang c4c byte can gui.

o len: chiéu dai chudi dir lidu can gui.

- Két qua tra vé: s bytes dit liéu duoc ghi ra cong ndi tiép (kiéu dit lidu:

size t).

- Vidu:

void setup () {

Serial.begin (9600); // open the serial port at 9600 bps:

void loop () {

Serial.write (45); // send a byte with the value 45

int bytesSent = Serial.write(“hello”); /* Send the string
“hello” and return the length of the string.*/

delay (1000); // wait a sencond

- Luu y: néu bo dém (buffer) du khoang tréng dé truyén thi ham
Serial.write () Sétra vé trugc khi tat ca cac ky tu duoc g, cac ky tu
gui di s& duoc luu trix trong bo dém. Néu do dém truyén bi day thi ham
nay sé khoa (block) mai cho dén khi du khoang tréng cho viéc truyén. Bé
tranh truong hop bi khoa (block) thi nén kiém tra trudc sé byte con tréng

trong bo dém bang ham serial.availableForirite ().

€. Serial. availableForWrite ()
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- Chtic nang: s bytes con lai trong bo dém truyén.

- Cu phap:

‘Serial.availableForWrite();

o serial: dditwong cong ndi tiép.

- Két qua tra vé: sb bytes co san dé ghi.

f. serial.available ()

- Chtic ning: s6 bytes c6 sin trong bo dém nhan (bo dém ti da 1a 64 bytes).

- Cd phap:

’Serial.available();

o serial: dditwong cong ndi tiép.

- Két qua tra vé: s6 bytes c6 sin dé doc.

- Vidu:

void setup ()

void loop ()

}

{

{

Serial.begin (9600) ;

// open the serial port at 9600 bps:

// reply only when you receive data:
if (Serial.available() > 0) {

// Read data at here. Please see next example.

J. Serial.read()

- Chutre nang: doc mot byte dit liéu dén.

- Cu phap:

‘Serial. read () ;

o serial:dditwong cong ndi tiép.
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- Két qua tra vé: ky tu dau tién trong chudi dit liéu nhan duoc (kiéu di liu:

int).

- Vidu:

int incomingByte = 0; // for incoming serial data

void setup () {
// opens serial port, sets data rate to 9600 bps
Serial.begin (9600) ;

void loop () {
// send data only when you receive data:
if (Serial.available() > 0) {
// read the incoming byte:

incomingByte = Serial.read();

// say what you got:
Serial.print ("I received: ");

Serial.println (incomingByte, DEC) ;

h. M@ét sé6 ham khac:

- Ngoai cac ham trén, Serial van con nhiéu ham khac st dung cho nhiing

truong hop khac:
o if(serial):kiém tra cong ndi tiép cé sin sang chua.

O Serial.find():tim xem trong bo dém co ky ty muén tim hay khong
bang cach doc dit liéu trong bo dém dén khi tim dugc ky tu mong

mudn.
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Serial.findUntil ():tim chudiky ty can tim co tn tai trong bo dém
hay khéng bang cach doc dit liéu trong bo dém dén khi tim duoc chudi

muc tiéu hozic chudi dé két thic su tim kiém.
serial.flush(): dgi cho viéc truyén hoan tit cho tat ca cac ky tu

trong bo dém.

Serial.parseFloat () tra vé gia tri cd kiéu dau chim dong phu hop
dau tién trong bo dém. Céc ky tu khdng phai sé hodc dau trir s& bj bo
qua. Ham nay s& cham dut khi gip ky tu dau tién khong phai dau cham
dong hoic hét thoi gian (thoi gian nay duogc thiét lap boi ham

Serial.setTimeout () )

Serial.parseInt(): tuong ty nhu ham Serial.parseFloat ()

nhung gia tri can doc 12 Kiéu int.

Serial.peek () tra vé ky tu tiép theo trong bo dém ma khéng cé xda
né di ra khoi bo dém.

Serial.readBytes (): doC vé s6 byte dir liéu dugc xac dinh trudc.

Serial.readBytesUntil (): doc vé sb byte dir liéu duoc xac dinh

truéc va phat hién ky tu két thic hoic hét thoi gian dinh truéc.

Serial.readString(): doc dit liéu trong bo dém dudi kiéu dit liéu la

String.

Serial.readStringUntil (): doc dit liéu trong bo dém dudi kiéu dir
liéu 12 string cho dén khi ky tu két thac duoc phét hién hoac hét thoi

gian dinh trudc.

Serial.setTimeout (): thiét 1ap thoi gian téi da cho viéc doi dir liéu
tir cong ndi tiép. Gia tri mac dinh 13 1 gidy.

serialEvent () : ham nay duoc goi khi cé dit liéu dén.
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- Pé biét thém théng tin chi tiét, wui long truy cap vao link

https://www.arduino.cc/reference/en/lanquage/functions/communication/

serial/
Mt s6 module miu

a. Module bluetooth HC-05

- Chirc ning: 1a module chuyén d6i chuan giao tiép ndi tiép sang bluetooth.
Khi may tinh két ndi module nay thi méy tinh nhan 12 mot cong COM 4o.

o Giao tiép bang bluetooth 1a giao tiép tam gan (dugi 10m).

- So dd chan:

Configuration mode

§ b Gl 5 ¢
f\k?ll:vf\?f\lv—(o Rx___RX
DIGITAL (PWM~) £ # Vce -- 5V

. GND -- GND

KEY -- 3.3V

Ix . []
RX S

Q
=z
o
|

vcc

KEY connected
to 3.3v
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o Két néi nhu hinh trén, ta c6 thé khdng can thiét phai ndi chan KEY Vi
3.3V.

o Trén mic dinh cua bluetooth 1a HC-05, mat khau két ndi 1a 1234 va
baudrate mac dinh la 9600.

o Ching ta c6 thé thay d6i cAu hinh caa module bluetooh bing ché do
AT command, baudrate cho ché d6 nay 1a 38400. Ban c6 thé tim kiém

trén mang bang tir khoa “hc05 at commands”.
o Luuy, TX va RX phai dugc mic chéo.

- Cach lap trinh:

int incomingByte = 0; // for incoming serial data

void setup () {

Serial.begin (9600); // opens serial port, sets data rate to
9600 bps

}

void loop () {
Serial.println ("Nguyen Binh Khiem, Vinh Long");
// send data only when you receive data:
if (Serial.available() > 0) {
// read the incoming byte:

incomingByte = Serial.read():;

// say what you got:
Serial.print ("I received: ");
Serial.println(incomingByte, DEC) ;
}
delay (1000) ;
}

- Luu y: ddy 1a chuan bluetooth 2.0 nén chi giao tiép 1 — 1 (térc 12 mot master

va 1 slave giao tiép véi nhau). Néu ban mudn tim hiéu vé nhiéu module
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giao tiép véi nhau c6 thé tham khao véi tir khoa “module bluetooth 4.0”
hoac “module bluetooth BLE”.

b. Module RF HC-11

Chirc nang: mach thu phat RF UART C1101 (HC-11) truyén nhan & tan
s6 433Mhz véi khoang cach 1y tuong 1én dén 200m (khoang céch truyén

nhan xa hon bluetooth).

o Khi giao tiép véi module ndy can phai luu ¥ 1a thiét 1ap cing kénh séng,

cung dia chi kénh nhung khac dia chi module.

o Thay ddi thiét 1ap nay ban ciing vao ché 46 AT nhu module bluetooth
HC-05, ban c6 thé tham khao véi tir khoa “module uart cc1101 at

command”.
So db chan: twong tu nhu module HC-05.
Cach lap trinh: tvong ty nhu module HC-05.
Luu y:

o Tat ca cac module c6 chung kénh séng va dia chi kénh ciing déu nhan

duoc dir lieu khi mot module trong mang truyén.

o Trén thi trudng co hai loai module CC1101 la giao tiép bang UART va
SPI, trén day 1a module giao tiép bang UART. Minh khuyén khich cac
ban ding module nay vi don gian dé s dung hon module giao tiép

bang SPI.
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. Loi két
- UART (hay giao tiép ndi tiép) 12 mot chuan giao tiép rat phd bién va thong

dung khi lap trinh vi diéu khién vi tinh don gian dé sir dung truyén dix liéu

nho.

- Chlng ta nén phan biét rang giao tiép ndi co rat nhiéu chuan va UART la

mot trong sé d6 nén can than khi noi cac khai niém:
o UART la giao tiép ndi tiép (dang).
o Giao tiép ndi tiép chi la UART (sai).

- C6 mot chuan giao tiép ciing kha pho bién trong cong nghiép la RS232, vi
muc dién &p hoat dong cua 2 chuan giao tiép 1a khac nhau nén khi vi diéu
khién vai cac module c6 chuan giao tiép nay thi ching ta can thém mot
module chuyén doi tir UART sang RS232.

- Luu y rang ddi teong Serial 1a d6i tuong hoat dong véi ngoai vi phan cing
bén trong chip (chan 0 va chan 1) va mét s6 board Arduino chi c6 1 module
giao tiép ndi tiép, néu ung dung cua ching ta mudn hoat dong nhiéu
module giao tiép ndi tiép hon thi c6 cac ban cd thé tham khao thu vién
“SoftwareSerial”. Khi ban st dung thu vién nay thi khdng cé cac chuac

nang lién quan dén phan cimg nhu interrupt hay event.
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1. Giéi thigu

ANALOG
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- Céc tin hiéu ta cam nhan duogc tir moi trudng déu 1a tin hiéu analog (tin

hiéu tuong tw) nhung vi diéu khién ta chi hoat dong vai tin hiéu digital (tin

hiéu s6), vi thé ta mudn vi diéu khién hiéu duoc tin hiéu twong ty thi phai

c6 module chuyén tir analog sang digital (module ADC — Analog Digital

Converter). Nguoc lai, ta ciing c6 thé xuat tir tin hiéu digital sang tin hiéu

analog bang module DAC (Arduino Due ¢6 hd tro module nay, néu board

Arduino khong hd tro thi ta gan thém chip roi dé chuyén doi ra gia tri

analog thuc su).

- Ngoai hai module ADC va DAC, PWM (Pulse Width Modulation) ciing

dugc Arduino hd tro nhu mot tinh ning analog dung dé xuat xung véi do

rong xung thay do6i véi chu ky xac dinh trugc,

Sv

Ov

Sv

Ow

5w
Ov

Sv

Ov

Sv

Owv

Pulse Width Modulation
0% Duty Cycle - analogWrite(0)

25% Duty Cy

;

cle — analo

gWrite(64)

50% Duty Cycle - analogWrite(127)
|

75% Duty Cycle - analo

gWrite(191)

100% Duty Cycle - analo

L

gWrite(255)

2. Mot s6 ham thwong dung
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d. analogRead()

- Chuc nang: doc gié tri analog tir mot chan duoc chi dinh trudc. Board

Arduino c6 chira nhiéu kénh analog (mdi nguon tin hiéu 1a mot kénh).

o Tin hiéu tra vé c6 do phan giai 10-bit, co nghia 1a vi diéu khién doc
dién &p tir OV — VCC thi gié tri tra vé tir 0 dén 1023 (21° - 1). Néu tin
hiéu dién &p nhé hon OV thi gi tri doc duoc van 1a 0, tuong tu néu dién
&p 16n VCC thi gid tri tra vé 1a 1023,

o Gia tri ngudng dién &p tham chiéu c6 thé thay doi khi st dung ham
analogReference().

o Cac board Arduino nhu UNO, Nano, Mini, Mega thi thoi gian doc tin

hiéu analog ngo vao khoang 100 us.

Operating

Usable pins Max resolution
voltage

5 Volts A0 to A5 10 bits
5 Volts A0 to A7 10 bits

Mega, Mega2560, .
MeaaADK 5 Volts A0 to Al4 10 bits

5 Volts A0 to A11* 10 bits
5 Volts A0 to Al1* 10 bits
3.3 Volts A0 to A5 12 bits**
e 3.3 Volts A0 to All 12 bits**
3.3 Volts A0 to A6 12 bits**

(*) A0 d&én A5 s& duogc ghi 1én board, A6 dén All twong tng Vai Cac
chan 4, 6, 8,9, 10 va 12.

(**) DO phan giai mac dinh 1a 10 bits. Néu mudn str dung 12 bits thi

phai dung ham analogReadResolution ().

- Cu phap:

| analogRead (pin) ;

o pin: ten chan analog mudn doc.
- Két qua tra vé: gia trj analog doc duoc.

- Vidu:
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/* potentiometer wiper (middle terminal) connected to analog
pin 3 outside leads to ground and +5V */

int analogPin = A3;
// variable to store the value read

int val = 0;

void setup () {
Serial.begin (9600) ; // setup serial
}
void loop () {
val = analogRead(analogPin); // read the input pin

Serial.println(val); // debug value

Luu ¥: néu chan analog khong duoc két ndi vai ngudn tin hiéu nao thi gia

trj tra vé s& bi dao dong khong biét trudc.

b. analogReference ()

Chte nang: cdu hinh dién &p tham chiéu cho chan analog ngd vao.

Cu phéap:

analogReference (type) ;

o type: loai tham chiéu duoc st dung.
» Arduino AVR Boards (Uno, Mega, etc.)

e DEFAULT: dién 4p 5V néu ding board Arduino 5V hoic dién ap
3.3V néu duing board Arduino 3.3V.

e INTERNAL: dién 4p tham chiéu noi, bang 1.1V trén chip
ATmegal68 or ATmega328P va 2.56V trén chip ATmega8

(khéng c6 san trén board Arduino Mega).

e INTERNAL1V1: dién &p tham chiéu noi 1.1V (chi c6 trén board

Arduino Mega).
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INTERNAL2VS6: dién &p tham chiéu noi 2.56V (chi c6 trén board
Arduino Mega).

EXTERNAL: St dung dién ap trén chan AREF dé tham chiéu ( tir
0 dén 5V).

= Arduino SAMD Boards (Zero, etc.)

AR DEFAULT: dién ap tham chiéu 3.3V

AR INTERNAL: dién ap tham chiéu ngi 2.23V

AR INTERNAL1VO: dién ap tham chiéu noi 1.0V
AR INTERNAL1V65: dién ap tham chiéu noi 1.65V
AR INTERNAL2v23: dién ap tham chiéu ngi 2.23V

AR EXTERNAL: St dung dién ap trén chan AREF dé tham chiéu.

» Arduino SAM Boards (Due)

AR DEFAULT: gié tri mic dinh 14 3.3V, day 1a dién &p tham chiéu

duy nhat trén board Arduino Due.

- Két qua tra vé: khong.

- Luuy:

o Sau thay d6i dién &p tham chiéu, vai gia tri tra vé dau tién s& khong

C.

chinh xac.

Khong sir dung dién ap tham chiéu ngoai (théng qua chan AREF) voi

muc dién ap nho hon 0V hay 16n hon 5V.

Néu st dung dién &p tham chiéu ngoai, ching ta can thiét lap dién ap

tham chiéu 1a ExTERNAL trudc khi goi analogRead (). Bang khong thi

s& gay ngan mach dién 4p tham chiéu noi va dién &p tham chiéu ngoai

giy ra “hw héng” vi diéu khién.

analogWrite ()
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- Chtic nang: ghi ra dang song PWM dén chan duoc chi dinh.

o Sau khi goi ham analogurite (), chan duoc chi dinh sé€ tao ra song
PWM v6i duty cycle dugc chi dinh méi toi khi goi ham analogwrite ()
lan nira. Tan s6 PWM & hau hét cac chan 12 490Hz, riéng chan 5 va 6

trén Uno (hoic cac board tuwong tu) ¢6 tan s xap xi 980Hz.

- Cd phap:

‘analogWrite(pin, value) ;

o pin: chan dé ghi xung PWM.
o value: duty cycle, gié tri tir 0 dén 255.
- Két qua tra vé: khong.

- Vi du: thiét 1ap d6 sang dén tuong Gng Véi gid tri bién tro.

// LED connected to digital pin 9

int ledPin = 9;

// potentiometer connected to analog pin 3
int analogPin = 3;

// variable to store the read value

int val = 0;

void setup () {

pinMode (ledPin, OUTPUT); // sets the pin as output

void loop () {
val = analogRead(analogPin); // read the input pin

/* analogRead wvalues go from 0 to 1023, analogWrite wvalues
from 0 to 255 */

analogWrite (ledPin, val / 4);
}

3. Mt s6 module mau

a. Biéntré
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- Chirc ning: c6 thé thay d6i duoc gia tri dién tro.

Wipﬁ:‘[ Resistive
Track

Canstruction

O D @Lugs
T AN~

tﬂ Symbol

- So dd chan:

o Bién tro c6 3 chan (nhu hinh trén) véi gid tri 1a R, gia tri dién tré Ry

va Ro3 s& thay doi gia tri khi xoay nam van.
R12 + R23 == R

o Néu tandi chan 1 va 3 cua bién tré vao ngudn dién 5V, ta c6 mach chia
&p Vai gid tri dién ap thay doi tir OV dén 5V.

- Oéién&& ..o
- J.Qm.'.'..l

- Cach lap trinh:

void setup () {

Serial.begin (9600) ;
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void loop () {

int sensorValue = analogRead (AD5);

Serial.println (sensorValue);

delay (500) ;

}

- Luuy:

O

b.

Bién tré ¢6 nhiéu hinh dang khac nhau va cach hoat dong khéac nhau
nhung muc dich chung van 1a thay doi gia trj dién tro.
Bién tro ¢6 nhiéu gid tri dién tro toi da khac nhau nén tiy vao tng dung

ma ta chon gid tri dién tré phu hop.

Module diéu khién dong co L298N

- Chtrc nang:

O

Pé diéu khién téc do dong co (chay nhanh hay cham) thi ching ta can
thay doi gia tri dién ap cho dong co va dong co 1a mot thiét bj tiéu thu
dién voi dién &p cao l1an dong dién cao nén viéc vi diéu khién diéu khién
truc tiép dong co 1a khong thé. Pé hd trg van dé nay, ching ta can mot
mach l4i (mach diéu khién — driver) dong co dé nhan tin hiéu diéu khién

tir vi diéu khién va cho ngd ra dién ap tuong ung.

Mach diéu khién dong co L298N 1a mot module thdng dung diéu khién
2 dong co DC 12V riéng bi¢t.
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So db chan:
o Hai domino MotorA va MotorB duoc ndi véi dong co.
o Chan 12V-GND dé cap ngudn cho dong co.

o Chan 5V-GND dé cap ngudn cho mach diéu khién dong co. Chung ta
c6 thé khong cap ngudn 5V thi c6 thé dung jumper dé lay dién ap tur
ngudn 12V.

& b B S B mo s i e

Jumper for the 5V Regulator
Motor VCC 5V - 35V

Ground

+5V In/ Out

5V Regulator

o Céac chan ENA, IN1, IN2 dé diéu khién MotorA, tuwong ty cac chan
ENB, IN3, IN4 dé diéu khién MotorB.

o Céc chan INx dé diéu khién chiéu quay caa dong co, chan ENx dé cap

xung thay doi téc do dong co.
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PWM Signal
MotorA MotorB
Control Pins
1v o ...‘: 1“ -llf
] e e
INT=HIGH ' ? bj ‘ -
— 1 0
IN2=LOW , @
— 2 .
— i 'y ) -
ENA = HIGH ‘_“o__i i - * Q_M" L
L298N Block Diagram ™

- Céch lap trinh:

o Dung bién trg dé thay doi toc do dong co:

L298N

12V DC Motor

Power Supply - 12V -:

/* Arduino DC Motor Control - PWM | H-Bridge | L298N -
Example 01

by Dejan Nedelkovski, www.HowToMechatronics.com

*/
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#define enA 9
#define inl 6
#define in2 7

#define button 4

int rotDirection = 0;

int pressed = false;

void setup() {
pinMode (enA, OUTPUT) ;
pinMode (inl, OUTPUT) ;
pinMode (in2, OUTPUT) ;
pinMode (button, INPUT) ;
// Set initial rotation direction
digitalWrite (inl, LOW) ;

digitalWrite (in2, HIGH);

void loop () {
// Read potentiometer value
int potValue = analogRead (A0);
// Map the potentiometer value from 0 to 255
int pwmOutput = map (potValue, 0, 1023, 0 , 255);
// Send PWM signal to L298N Enable pin

analogWrite (enA, pwmOutput);

// Read button - Debounce

if (digitalRead(button) == true) {
pressed = !pressed;

}

while (digitalRead (button) == true);

delay (20);

// If button is pressed - change rotation direction
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if (pressed == true & rotDirection == 0) ({
digitalWrite (inl, HIGH);
digitalWrite (in2, LOW) ;
rotDirection = 1;
delay (20);
}
// If button is pressed - change rotation direction
if (pressed == false & rotDirection == 1) {
digitalWrite (inl, LOW) ;
digitalWrite (in2, HIGH);
rotDirection = 0;

delay (20);

o Dung joytick dé diéu khién xe:

L298N

12V DC Mator - 120 RPM 12V DC Motor - 120 RPM

JJ’J‘H’ ,J.H;i

www-HowToMechatronics. com

3x3.7V=11.1V

Joystick

18650 Li-ion

uol-17 05981

18650 Li-ion

/* Arduino DC Motor Control - PWM | H-Bridge | L298N
Example 02 - Arduino Robot Car Control

by Dejan Nedelkovski, www.HowToMechatronics.com

*/
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#define enA
#define inl
#define in2
#define enB
#define in3

#define in4

int motorSpeedA

int motorSpeedB

void setup ()

Arduino cho ngudi méi bat dau

I I
(@) o
~ o~

{

pinMode (enA, OUTPUT) ;

pinMode (enB, OUTPUT) ;

pinMode (inl, OUTPUT) ;

pinMode (in2, OUTPUT) ;

pinMode (in3, OUTPUT) ;

pinMode (in4, OUTPUT) ;

void loop ()
int xAxis

int yAxis

// Y-axis

if (yAxis

analogRead (AQ); // Read Joysticks X-axis

= analogRead (Al); // Read Joysticks Y-axis

used for forward and backward control

< 470) |

// Set Motor A backward

digitalWrite (inl, HIGH);

digitalWrite (in2, LOW) ;

// Set Motor B backward

digitalWrite (in3, HIGH);

digitalWrite (in4, LOW);

// Convert the declining Y-axis readings for going
backward from 470 to 0 into 0 to 255 value for the PWM signal
for increasing the motor speed

motorSpeedA = map(yAxis, 470, 0, 0, 255);
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motorSpeedB = map (yAxis, 470, 0, 0, 255);
}
else if (yAxis > 550) {

// Set Motor A forward

digitalWrite (inl, LOW) ;

digitalWrite (in2, HIGH);

// Set Motor B forward

digitalWrite (in3, LOW) ;

digitalWrite (in4, HIGH);

// Convert the increasing Y-axis readings for going
forward from 550 to 1023 into 0 to 255 value for the PWM signal
for increasing the motor speed

motorSpeedA = map (yAxis, 550, 1023, 0, 255);

motorSpeedB

}

// If joystick stays in middle the motors are not moving

map (yAxis, 550, 1023, 0, 255);

else {
motorSpeedA = 0;
motorSpeedB = 0;

// X-axis used for left and right control
if (xAxis < 470) {

// Convert the declining X-axis readings from 470 to O
into increasing 0 to 255 wvalue

int xMapped = map(xAxis, 470, 0, 0, 255);

// Move to left - decrease left motor speed, increase
right motor speed

motorSpeedA motorSpeedA - xMapped;
motorSpeedB = motorSpeedB + xMapped;
// Confine the range from 0 to 255
if (motorSpeedA < 0) {

motorSpeedA = 0;
}
if (motorSpeedB > 255) {

motorSpeedB = 255;
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}
if (xAxis > 550) {

// Convert the increasing X-axis readings from 550 to 1023
into 0 to 255 value

int xMapped = map(xAxis, 550, 1023, 0, 255);

// Move right - decrease right motor speed, increase left
motor speed

motorSpeedA = motorSpeedA + xMapped;

motorSpeedB - xMapped;

motorSpeedB

// Confine the range from 0 to 255

if (motorSpeedA > 255) {
motorSpeedA = 255;

}

if (motorSpeedB < 0) {

motorSpeedB = 0;

}

// Prevent buzzing at low speeds (Adjust according to your
motors. My motors couldn't start moving if PWM value was below
value of 70)

if (motorSpeedA < 70) {
motorSpeedA = 0;

}

if (motorSpeedB < 70) {
motorSpeedB = 0;

}

analogWrite (enA, motorSpeedA); // Send PWM signal to motor
A

analogWrite (enB, motorSpeedB); // Send PWM signal to motor
B

Luuy:
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o Ching ta nén tach ngudn cho mach céng suat va mach diéu khién riéng
biét nhau dé tranh nhitng anh huang khéng mong mudn (khéng cam

jumper).
o Néu cdm jumper thi khdng cip ngudn 5V.
4. Loi két
- Tin hiéu analog la tin hiéu rat quan trong vi nhiéu cam bién sé tra vé tin
hiéu dién ap dé xu ly.
- Xung PWM la mét tin hiéu diéu khién hiéu qua trong nhiéu tng dung can

su thay d6i dién ap dudi sy diéu khién cua vi diéu khién.
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12C
Giai thiéu

12C 1a mot chuan giao tiép 2 day (SDA va SCL) cho phép két ndi nhiéu

thiét bi voi nhau (1én dén 127 thiét bi) trén cing mot bus (dudng truyén).
Céc chan tin hiéu SDA va SCL phai c6 dién tro kéo 1én ngudn (thuong la
dién tro 4.7kQ ndi 1én nguon VCC).

- Chuan giao tiép 12C 1 giao tiép kiéu chu/to (master/slave). T4t ca c4c giao

tiép déu do master khoi tao.

- Céc tng dung thuong ding khi giao tiép giita vi diéu khién va cac module

thi vi diéu khién luon dong vai tro 1a master.

- Thu vién hd trg giao tiép 12C 12 Wire (mot s6 tai liéu s& ghi 1a TWI thay
cho 12C). Luu y, thu vién nay st dung b dém 32 bytes nén néu truyén

vuot qua sb bytes nay thi nhitng bytes vuot qua s& bi bo qua.
- Céc chan hd trg 12C trén mot s6 dong board Arduino:

Uno, A4 (SDA), A5 (SCL)
Ethernet
Mega2560 20 (SDA), 21 (SCL)
Leonardo 2 (SDA), 3 (SCL)
Due 20 (SDA), 21 (SCL),
SDAL, SCL1
M@t s6 ham thwong dung

d. Wire.begin ()
- Chtic nang: khoi tao két ndi thiét bi va tham gia vao mang 12C. Ham nay

thuong duoc goi mot 1an duy nhat.

- Cu phap:

Wire.begin ()

Wire.begin (address)

o address: 7-bit dia chi cua slave (ty chon), néu khong dugc khai bao
thi tham gia bus véi vai tro nhu master.
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- Két qua tra vé: khong.
b. Wire.requestFrom ()

- Chtic nang: Y&u cau dir liéu slave. Cac bytes sau d6 c6 thé duoc truy xuat

VGi CAc ham available () Va read ().

- Cu phap:

Wire.requestFrom (address, quantity);

Wire.requestFrom (address, quantity, stop):

o address: 7-bit dia chi cua thiét bi can yéu cau.
0 quantity: sb bytes yéu cau.

o stop: true thi s& guri tin nhin ngirng (stop message) sau yéu cau va giai
phong bus. Nguoc lai néu false thi sé tiép tuc giri tin nhian khai dong
lai (restart message) sau yéu cau, trudng hop nay thi van giit bus &
trang thai tich cuc.

- Két qua tra vé: sb bytes tra vé tir slave.

C. Wire.beginTransmission ()

- Chtic ning: bit ddu qué trinh truyénn dit liéu dén dia chi 12C duoc chi
dinh. Sau d¢, dung ham write () dé ghi cac bytes can truyén va bat dau

Uuyénbénghéﬂ]endTransmission(L

- Cu phap:

‘Wire.beginTransmission(address);

o address: 7-bit dia chi cua thiét bi can truyén toi.
- Két qua tra vé: khong.
d. Wwire.endTransmission ()
- Chtic ning: két thic qué trinh truyén tai dén dia chi thiét bi dugc cho trugce.

- Cu phap:
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Wire.endTransmission () ;

Wire.endTransmission (stop) ;

O

stop: true thi s& gui tin nhan ngirng (Stop message) sau qué trinh truyén
va giai phong bus. Nguoc lai néu false thi sé& tiép tuc gui tin nhin khai
dong lai (restart message) sau qua trinh truyén, trudng hop nay thi van

gitr bus ¢ trang thai tich cuc.

- Két qua tra vé:

O

e.

0: truyén thanh cong.

1: dir liéu qua dai so véi bo dém.
2: nhan NACK khi truyén dia chi
3: nhan NACK khi truyén dit liéu
a: 16i khac.

Wire.write ()

- Chtic nang: ghi dit liéu tir slave dén master hoic tir master t6i slave.

- Cu phap:

Wire.write (value) ;

Wire.write (string) ;

Wire.write (data, length);

O

O

value: gia tri cua 1 byte can gii.
string: chudi can gui.
data: mang cac di li¢u.

length: s6 byte can gui.

- Két qua tra vé: sb bytes da gui.

- Vidu:
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#include <Wire.h>
byte val = 0;

void setup ()
{
Wire.begin(); // join i2c bus as a master

}

void loop ()
{

Wire.beginTransmission (44); // transmit to device #44
(0x2c)

// device address 1is specified
in datasheet

Wire.write (val); // sends value byte
Wire.endTransmission () ; // stop transmitting
val++; // increment value
if(val == 64) // if reached 64th position (max)
{
val = 0; // start over from lowest value
}
delay (500) ;

f. Wire.available ()

- Chtic ning: tra vé sb bytes dé co thé truy xuat bang ham read () . Ham nay
duoc goi & master sau khi goi ham requestFrom() hoac & slave trong

chuong trinh xtr Iy onReceive ().

- Cu phap:

IWire.available();

- Két qua tra vé: s6 bytes c6 san dé doc.
0. Wire.read()

- Chtic ning: doc mot byte di duoc truyén tir slave dén master sau khi goi

requestFrom() hodc dugc truyén tir master dén slave.

- Cu phap:

‘Wire.read();

- Két qua tra vé: byte tiép theo nhan duoc.
- Vidu:
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#include <Wire.h>

void setup ()

{

Wire.begin () ; // join i2c bus (address optional fo

master)

Serial.begin(9600); // start serial for output

}

void loop()
{

Wire.requestFrom (2, 6); //
device #2

while (Wire.available ()) //
requested
{
char ¢ = Wire.read(); //
Serial.print(c); //
}
delay (500) ;

}

request 6 bytes from slave

slave may send less than

receive a byte as character
print the character

r

h. Wire.setClock ()

- Chtic nang: diéu chinh tan sé clock cho giao tiép 12C.

- Cu phap:

Wire.setClock (clockFrequency) ;

o clockFrequency: §id tri cua tan sb giao tiép (don vi la Hz). Cha y nén

xem giéi han cua tat ca phan cang trong mang dé chon tan sé hop 1y.

- Két qua tra vé: khong.

I Wire.onReceive ()

- Chtic ning: dang ky tén mot chuong trinh con dé khi ¢ su kién nhan dix

li¢u thi chuong trinh con nay dugc goi.

- Cu phap:

Wire.onReceive (handler) ;

o handler: tén chuong trinh con dugc goi. Ham nay nén cd dang nhu

Sau
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void TWIReceiveHandler (int numOfBytes) {

}

- Két qua tra vé: khong.
J. Wire.onRequest ()

- Chuc nang: dang ky mot chuwong trinh con dé khi c6 mot yéu cau tir master

thi ham nay sé duoc goi.

- Cd phap:

‘Wire.onReceive(handler);

o handler: tén chuong trinh con dugc goi. Ham nay nén cd dang nhu

sSau

void TWIReceiveHandler (void) {

- Két qua tra vé: khong
3. M@t sé6 module
a. Module IMU MPU6050
- Chtrc nang:

o La mot cam bién tra vé céc gia tri gia toc (accelerometer — hay goi la

accel) va con quay hoi chuyén (gyroscope — hay goi 1a gyro).

o IMU thuong dung trong cac ung dung theo ddi chuyén dong.
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@ scLvsh e
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ITG-MPU

- So do chan:
o Hai chan VCC-GND duoc ndi vao ngudn 5V.
o Hai chan SDA, SCL lan lugt mic vao cac chan A4, A5,

o Co thé khong can dén chan INT.

POWER

o =

r m &

- Cach lap trinh:

o Poc V& gia tri tho chua qua xir Iy:

// MPU-6050 Short Example Sketch
// By Arduino User JohnChi

// RAugust 17, 2014

// Public Domain

#include<Wire.h>
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// I2C address of the MPU-6050

intlé_t AcX,AcY,AcZ,Tmp, GyX,GyY,GyZ;

void setup () {

Wire.begin () ;

Wire.beginTransmission (MPU addr) ;

Wire.write (0x6B); // PWR MGMT 1 register

Wire.write (0); // set to zero

6050)

Wire.endTransmission (true) ;

Serial.begin (9600) ;

}
void loop () {

Wire.beginTransmission (MPU addr) ;

(wakes up the MPU-

Wire.write (0x3B); // starting with register 0x3B

(ACCEL_XOUT H)

Wire.endTransmission (false);

Wire.requestFrom (MPU addr,14,true);

total of 14 registers

AcX=Wire.read()<<8|Wire

.read(); //

(ACCEL_XOUT H) & 0x3C (ACCEL_XOUT L)

AcY=Wire.read()<<8|Wire

.read(); //

(ACCEL_YOUT H) & Ox3E (ACCEL_YOUT L)

AcZ=Wire.read()<<8|Wire

.read(); //

(ACCEL_ZOUT H) & 0x40 (ACCEL_ZOUT L)

Tmp=Wire.read()<<8|Wire.

& 0x42 (TEMP OUT L)

GyX=Wire.read()<<8|Wire.

& Ox44 (GYRO XOUT 1)

GyY=Wire.read()<<8|Wire.

& 0x46 (GYRO YOUT 1)

GyZ=Wire.read()<<8|Wire.

& 0x48 (GYRO ZOUT 1)

Serial.print ("AcX = ");
Serial.print (" | AcY =
Serial.print (" | Acz =
Serial.print (" | Tmp =

Serial.print (Tmp/340.00+36.53
in degrees C from datasheet

Serial.print (" | GyX =

read(); //

read(); //

read(); //

read(); //

// request a

0x3B

0x3D

0x3F

0x41

0x43

0x45

0x47

(TEMP_OUT_H)

(GYRO_XOUT H)

(GYRO_YOUT H)

(GYRO_ZOUT H)

Serial.print (AcX);

"); Serial.print (AcY);

"); Serial.print (AcZ);

")

); //equation for temperature

"); Serial.print (GyX);
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Serial.print (" | GyY = "); Serial.print (GyY);
Serial.print (" | GyZz = "); Serial.println(GyZ);
delay (333);
}
- Luuy:

o Code mau trén rat don gian va chua dugc xir 1y tot, ban nén tim thém
cac nguon tai lieu khac vai tir khoa “MPU6050 Arduino” dé c6 nhiing
nguon tai liéu day du hon.

o Day 1a mot cam bién kha kho dé xir Iy vi ¢6 can phai nhiéu thuat khac
két hop thi mai ra két qua tot hon. Néu ban c6 lam dé tai lién quan thi
c6 thé tim hiéu bo loc Kalman (Kalman filter) va bo loc bl
(complementary filter) dé ra két qua tbt nhat.

b. Module thoi gian thuc RTC

- Chtrc nang:

o Luu trix thoi gian thuc té ngay ca khi vi diéu khién khong hoat dong.

o Thuodng duoc ding trong cac tng dung diéu khién thiét bi theo thoi

gian hoic mot sb tng dung can biét thoi gian thyc.

. FEX L XL X

alHL/

a
i
= )

gTC _ 12C
=
IS @

@ =i’

- So d6 chan:
o Hai chan VCC-GND néi véi nguon 5V.

o Hai chan SDA, SCL lan lugt mic vao hai chan A4, Ab.
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- Céch lap trinh:

#include <Wire.h>
// Address of DS1307
const byte DS1307 = 0x68;
// Number of bytes that need to read from DS1307
const byte NumberOfFields = 7;
// Time variable

int second, minute, hour, day, wday, month, year;

void setup ()

{
Wire.begin () ;
// Setup time: 07:00:10 Sat 27/04/2019
setTime (07, 00, 10, 7, 27, 4, 19);
Serial.begin (9600) ;

void loop ()

{
// Read data from DS1307
readDS1307 () ;
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// Display time to Serial monitor
digitalClockDisplay () ;

delay (1000) ;

void readDS1307 ()

{

Wire.beginTransmission (DS1307);

Wire.write ((byte)0x00);

Wire.endTransmission () ;

Wire.requestFrom (DS1307, NumberOfFields);

second = bcd2dec (Wire.read ()

minute = bcd2dec (Wire.read ()
hour = bcd2dec (Wire.read ()
wday = bcd2dec (Wire.read ()
day = bcd2dec (Wire.read ()
month = bcd2dec (Wire.read ()
year = bcd2dec (Wire.read ()

year += 2000;
}

&

) ;

&

0x7f) ;

0x3f); // 24h

// Convert from BCD (Binary-Coded Decimal) to Decimal

int bcd2dec (byte num)
{

return ((num/16 * 10) + (num

}

// Convert from Decimal to BCD
int dec2bcd (byte num)
{

return ((num/10 * 16) + (num

void digitalClockDisplay () {

o)
°

Q

o

16));

10));
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// digital clock display of the time
Serial.print (hour) ;

printDigits (minute);

printDigits (second);

Serial.print ("™ ");

Serial.print (day);

Serial.print ("™ ");

Serial.print (month);

Serial.print ("™ ");

Serial.print (year);

Serial.println () ;

void printDigits (int digits)

Serial.print(":");

if (digits < 10)

Serial.print('0");

Serial.print (digits);

/* Set up time for DS1307 */

void setTime (byte hr, byte min, byte sec, byte wd, byte
d, byte mth, byte yr)

{
Wire.beginTransmission (DS1307) ;
Wire.write (byte (0x00)); // Reset pointer
Wire.write (dec2bcd(sec));
Wire.write (dec2bcd(min)) ;
Wire.write (dec2bcd (hr));

Wire.write (dec2bcd(wd)); // day of week: Sunday
= 1, Saturday = 7

Wire.write (dec2bcd(d));
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Wire.write (dec2bcd (mth)) ;
Wire.write (dec2bcd(yr));

Wire.endTransmission () ;

}

4. Loi két

- M@t trong nhitng vu diém cua giao tiép 12C 1a c6 thé giao tiép rat nhiéu
thiét bi trén cing mot bus vat 1y. Nhung mdi thoi diém trén bus chi ton tai

duy nhat mot két néi gitra mot master va mot slave.
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Bai 6 NGAT - INTERRUPT
1. Gigi thigu
- Ngat (interrupt) 1a mot tinh ning rat quan trong cua vi diéu khién. N6 c6
thé can thiép vao bat cr thoi diém nao cua vi diéu khién khi c6 mot sy kién

ngat xay ra.

- Interrupts cho phép nhirng cong viéc quan trong duoc thuc hién ngam (mac
dinh 1a dugc cho phép). Mot s6 ham s& khdng hoat dong khi tat interrupt

va céc dit liéu truyén dén vi diéu khién co thé bi bo qua
2. Mot s6 ham thwong dung
a. interrupts ()
- Chtic nang: cho phép ngit hoat dong khi chiing ta di tat interrupt.

- Cu phap:

‘interrupts();

- Két qua tra vé: khong.

- Vidu:

void setup() {}

void loop () {
noInterrupts () ;
// critical, time-sensitive code here
interrupts () ;

// other code here

b. noInterrupts ()

- Chuic nang: tat ngit. Ching ta tat ngat trong truong hop c6 nhitng cong
viéc nghiém khac vé thoi gian vi ngat c6 thé anh huong mot phan nho dén
thoi gian thyc hién cac cong viéc khac. Luu ¥ khi tat ngat thi mot s6 ham

s¢ khong hoat dong.
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- Cu phap:

‘noInterrupts();

- Két qua tra vé: khong.

C.

attachInterrupt ()

- Chtic nang:

o Dang ky chuong trinh con ma chuong trinh nay dugc goi khi co mot

su thay doi tir mot chan digital bén ngoai.

o Céc chan hé trg interrupt:

Board Digital Pins Usable For Interrupts
Uno, Nano, Mini, other 328-based 2,3
Uno WiFi Rev.2 all digital pins
Mega, Mega2560, MegaADK 2, 3,18, 19, 20, 21
Micro, Leonardo, other 32u4-based 0,1,2,3,7
Zero all digital pins, except 4
MKR Family boards 0,1,4,56,7,8,9,Al, A2
Due all digital pins
101 all digital pins (Only pins 2, 5, 7, 8,

10, 11, 12, 13 work with CHANGE)

- Cu phap:

|attachInterrupt(digitalPinToInterrupt(pin), ISR, mode);

O

pin: chan s& xét diéu kién dé vao chuong trinh con.

TsRr: ham duogc goi khi c6 ngat xay ra.

mode: dinh nghia cac ché do dé goi vao ngat.

Low: Xay ra ngat khi chan c6 muc dién ap.

CHANGE: Xay ra ngat khi tai chan vi diéu khién c6 sy thay doi gié tri

logic.
RISING: Xay ra khi ¢ sy chuyén muc dién ap tir thap 1én cao.
FALLING: Xay ra khi c6 sy thay doi mirc dién &p tir cao xudng thap.
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- Két qua tra vé: khong.

- Vidu:

const byte ledPin = 13;
const byte interruptPin = 2;

volatile byte state = LOW;

void setup () {
pinMode (1ledPin, OUTPUT) ;
pinMode (interruptPin, INPUT PULLUP);

attachInterrupt(digitalPinToInterrupt (interruptPin),
blink, CHANGE) ;

}

void loop () {

digitalWrite (ledPin, state);

void blink() {

state = !state;

- Luuy:

o Khi goi ham ngit thi ham delay () s& khdng hoat dong, gia tri tra vé
millis () & khong thay ddi, dir liéu nhan vé tir cac giao tiép c thé bi

mat. Vi vay, ta ding ham nay khi that sy can thiét va cuc ky quan trong.
o Nén khai b4o cac bién dang volatile trong chuong trinh ngit nay.
o Phai lap trinh ham dugc dinh kém cang ngan cang t6t va thoi gian thuc
hién phai ngan
d. detachInterrupt ()
- Chure nang;: tit ngat dugc dinh kém.
- Cu phap:
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‘ detachInterrupt (digitalPinToInterrupt (pin));

o0 pin: chan dugc dinh kem interrupt can tat.
- Két qua tra vé: khong.
3. Loi két

- Interrupt 12 phan kha quan trong nhung ciing rét than trong khi st dung.
Néu ban cam thay khong tu tin thi c6 thé tim cach giai quyét khac khong

can dung interrupt.
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Bai 7 MOT SO MODULE THONG DUNG KHAC
1. Module do khoang cach SRF-05

- Churc nang: do khoang cach dung séng siéu am.

120203

- Nguyén ly hoat dong: ta kich chan Trig mot xung I6n hon 10us thi module
s& phat ra mdi trudng 8 xung séng siéu am. Sau d6 chan ECHO s& chuyén
trang thai tir thap 18n cao, chan ECHO xudng thap lai khi c6 xung phan xa
lai (gap vat can thi xung s& phan xa lai) hodc sau 30ms néu khéng cé vat
can. Thoi gian cua xung ECHO & muc cao 1a thoi gian dé song am di tur

module dén vat can cong véi thoi gian séng phan xa tir vt can vé module.

SRFO05 Timing Diagram, Mode 1

Trigner pulse
1005 Mininum
Trigoer pulze
input to SRFOS
2 oycles off
sonic hurst
Utrasonic burst
transmitted
from SRFOS Echo pulse - 100uS to 25mS. Times

out after 30mS if no object detected

Echao pulse autput
from SRFOS to
uszers contraller

- So d6 chan:
o Hai chan VCC-GND duoc nbi vao ngudn 5V.
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o Chan Trig ndi vai chan 12, chan Echo néi vao chan 13.

Chuong trinh mau:

fritzing

/*

VCC to +5V

GND to ground

TRIG to digital pin 12

ECHO to digital pin 13

*/
const int TRIG PIN = 12;
const int ECHO PIN = 13;

void setup ()

{
// initialize serial communication:
Serial.begin (9600) ;
pinMode (TRIG PIN, OUTPUT) ;

pinMode (ECHO PIN, INPUT) ;

void loop ()
{

long duration, distanceCm, distanceln;
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digitalWrite (TRIG _PIN, LOW);

delayMicroseconds (2) ;

digitalWrite (TRIG _PIN, HIGH);

delayMicroseconds (10) ;

digitalWrite (TRIG PIN, LOW);

duration

// convert
distanceCm

distanceln

= pulseln (ECHO_PIN,HIGH);

duration / 29.1 / 2

duration / 74 / 2;

if (distanceCm <= 0)

{

Serial.println ("Out of range"):;

else

Serial
Serial
Serial
Serial

Serial

}

.print (distanceln) ;
.print ("in: ");
.print (distanceCm) ;
.print ("cm") ;

.println () ;

delay (1000) ;

the time into a distance

4
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Luu ¥: két qua do khoang cach phy thudc rat nhiéu vao bé mat vat thé.

Cam bién d

m dat

>
o>

Chtc nang: do do am dat nhung khong dua ra gia tri cu thé. Ta can phai

dung phuong phap thuc nghiém dé diéu chinh ciing nhu 1dy thdng sé cho

viéc lap trinh cam bién.
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- So dd chan:

o Hai chan VCC-GND néi véi ngudn 5V.

o Chan DO cho két qua tra vé dang digital (HIGH/LOW). Trén module

c6 bién tré diéu chinh gia trj so sanh.

o Chan A0 tra vé két qua dang analog (dao dong tir OV - VCC).

TX - B
rRxmm Arduino

- Chuong trinh mau:

int sensor pin = AQ;

int output value ;

void setup ()
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Serial.begin (9600) ;
Serial.println("Reading From the Sensor ...");

delay (2000) ;

void loop ()

{
output value= analogRead(sensor pin);
output value = map (output value,550,0,0,100);
Serial.print ("Mositure : ");
Serial.print (output value);
Serial.println("%"):;

delay (1000) ;
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MOT SO HAM KHAC
Ham 1/0 nang cao

pulseIn(pin, value[, timeout]):tra vé do dai cua xung & mac HIGH
hoic zow (value) tai chan pin. Gid trj tra vé 1a 0 néu khéng cé xung muc

value trudcC thoi gian timeout.

shiftIn(dataPin, clockPin, bitOrder):dich chuyén tung bit khi co
su thay doi tai chan clockpin thanh mot byte tai chan datapin, thir tu
cia cac bit trong mot byte duoc sip xép theo bitorder

(MSBFIRST/LSBFIRST).

shiftout (dataPin, clockPin, bitOrder, wvalue): XUAt gia tri ting
bit ra chan datapin khi c6 sy thay doi tai chdn clockpin theo thir

bitOrder (MSBFIRST/LSBFIRST) VOi gia tri value.
Ham lién quan dén toan
abs (x) : tra vé tri tuyét ddi cua x.

constrain(x, a, b):tra vé gid tri cia x bi chin boi can dudi a va can

trén p.

map (value, fromLow, fromHigh, toLow, toHigh): chuyén dé)i gié
tri value tir pham vi gia tri nay (fromLow - fromHigh) thanh pham vi gia

tri khac (toLow - toHigh).

max (x, y).tra vé 1én hon trong 2 sb x va V.

min(x, y).tra vé nho hon trong 2 sb x va V.

pow (base, exponent): tinh lily thira base mil exponent.
sq (x) : binh phuong x.

sgrt (x) . can bac 2 cua x.

sin(rad). sin cua rad.
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cos (): COS cua rad.

tan () :tan cua rad.

Ham lam viéc véi chudi

char *strcpy(char *dich, char *nguon). Sa0 Chép chudi nguén vao

chudi dich.

char *strncpy(char *dich, char *nguon, int n):Sa0 Chépnk)'/

tu dau tién caa chudi ngudn sang chudi dich.
int strlen(char *s):tra vé do dai cua chudi s.

char *strcat (char *dich,char *nguon): ghép chudi nguET)n vao sau

chudi dich.

char *strncat(char *dich,char *nguon,int n): ghép n Ki tu dau

tién cua chudi ngudn vao chudi dich.

int strcmp (char *sl,char *s2):.S0 sanh hai ChUSi s1va s2.
char *strlwr(char *s):chuyén tit ca cac ky tu vé chit thuong.
char *strupr(char *s):chuyén tt ca cac ky tu vé chit hoa.

void *memset (void *ptr, int value, size t num). ghi num bytes

ctia bo nhé bit dau tir dia chi ptr thanh gia tri value.

void *memcpy (void *destination, const void *source, size t

num) : S0 Chép num bytes tir dia chi source dén dia chi destination.
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LOI KET

Chung ta d3 di qua hau hét cac tinh ning cin ban cua Arduino va di thyuc hién
mét s6 vi du don gian, nhém tac gia hy vong cac ban cé thé nam duogc céc kién thuc

ctia Arduino dé ban c6 thé tao ra nhitng san phdm nhu mong mudn.

Trong quyén sach nay, tac gia khong hudng dan ban doc 1am bat ky mot du an
nao hoan chinh ma chi cung cap cho ban nhitng kién thac riéng Ié vi sb luong du &n
thi nhiéu v sb ké nén cac tac gia khdng thé hudng dan chi tiét ting du 4n mot. Vi
thé, noi dung sach chi cho ban nhitng kién thuc cét 16i nhat dé ban c6 thé ty phat

trién tng dung ban mong mudn.

Cho dén thoi diém hién tai, Arduino duoc xem la mot nén tang vi diéu khién dan
dung phd bién nhét trén thé gidi nén sé tuong tai liéu trén mang nhiéu vo sé ké va
luong kién thuc trong quyén sach nay chi 1a mot phan rat nhé nhoi trong luong kién
thirc 4y. Vi thé, ca nhan cac ban can phai chii dong tim hiéu thém dé c6 nhiing kién
thirc rong hon va hiéu duoc ban chit cua tu duy vi diéu khién.

Néu ban doc c6 bat cir gop y/thic mic lién quan dén noi dung quyén séach thi
ding ngan ngai giri mail vé nhom tac gia theo thong tin tac gia bén dudi.

Quyén sach dugc tong hop tir rat nhiéu tai liéu tham khao trén mang nén day chi
dugc xem 1a quyén sach ghi chd lai cac thdng tin can thiét vé Arduino. Quyén sach
nay chi mang tinh chit tham khao va khéng c6 ban quyén tac gia (cac van dé ban

quyén mang tinh chit phap 1y khong dwoc céc tac gia bién soan chiu trach nhiém).
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THONG TIN TAC GIA
Tacgial
Ho va tén: Phan Minh Tri
Email: minhtril996vli@gmail.com

Chuyén nganh hoc tap: chuyén nganh diéu khién va tu dong hoa, khoa Pién — Bién
tir truong dai hoc Bach Khoa thanh phé H6 Chi Minh.

Linh vuc nghién ctu: ki su phan mém nhing (embedded software engineeing), 1ap

trinh vi diéu khién (embedded engineeing), ré bt (robotic).

Tac gia 2
Ho va tén: Lam Phudc An
Email: 1551002@hcmut.edu.vn

Chuyén nganh hoc tap: chuyén nganh dién ti, khoa Dién — Dién tr truong dai hoc
Béach Khoa thanh ph H6 Chi Minh.

Linh vuc nghién ctu: ky su phan mém nhiing (embedded software engineeing), 1ap
trinh vi diéu khién (embedded engineeing).
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AP DUNG GIANG DAY

Xin cam on cau lgc bé GenS-P (trudng Trung hoc Phé
théng chuyén Nguyén Binh Khiém, Vinh Long) d dung tai
liéu nay nhu mét tai lieu tham khao cho chuong trinh giang

day Arduino tai cau lac bo.
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