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luong cac ban ve..)

3. Cho diém ciia can bd huéng dan
( Biém ghi bang so va chir)

Ngay...... thang.......ndm 2018
Can bo hudng dan chinh
(Ky va ghi ro ho tén)



NHAN XET PANH GIA CUA NGUOI CHAM PHAN BIEN
PE TAI TOT NGHIEP
1. Panh gia chat lugng dé tai tot nghiép vé cac mat thu thap va phén tich so liéu
ban dau, co sd 1y luan chon phuong an ti wu, cach tinh toan chat luong thuyét
minh va ban Ve, gia tri 1y luan va thuc tidn dé tai.
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LOI MO PAU

Ngay nay, voi nhitng ung dung ctia khoa hoc ki thuét tién tién, thé gigi cua
chung ta da va dang ngay mot thay d6i, van minh va hién dai hon. Trong dé su
phat trién cua ki thuat ty dong hoa di dong gop vai trd quan trong, tao ra hang loat
nhiing thiét bi v4i cac diac diém ndi bat nhu: sy chinh xac, an toan, tdc do nhanh,
gon nhe ... Y tudng dé tai xut phat tir bai toan thuc té 1a thiét ké hé théng do nhiét
d6 phong, tir 46 dua vao nhiét do dat dé diéu khién dong co hé thdng lam mat khi
nhiét d§ vuot qua ngudng.

Pé tai “Thiét ké va xdy dung hé thong diéu khién téc dg dong co theo
nhigr @4”1a su két hop caa nhidu mach dién tir co ban ciing nhu sir dung phan tir vi
diéu khién trong chuong trinh giang day, 1a sy tong hop kién thirc cac mon co s
nganh va ki nang thuc hanh trong mén Vi diéu khién.

Dé tai cia em gom 3 chuong:

Chuong 1. Tong quan vé cdc phan tir

Chuong 2. Thiét ké hé thong diéu khién

Chuong 3. Chwong trinh diéu khién

Pé thuc hién duge dd an nay em xin gui |61 cam on chan thanh nhat dén tat
ca cac thiy co gido, cac can bd nhan vién trudng Dai hoc Dan Lap Hai Phong noi
chung va céc thay co gido trong khoa Dién - Pién tir néi riéng da day dd va giap
d& em suét thoi gian em hoc tai truong.

Trong qua trinh lam dé tai, do sy han ché vé thoi gian, tai liéu va trinh do
nén khong tranh khoi cé thiéu sét. Em rat mong dugc sy dong gop ¥ kién cua cac
thay co va cac ban dé do an tot nghiép caa em duoc hoan thién hon. Em xin chén
thanh cam on.

Hai Phong, thang 10 nam 2018
Sinh vién thuc hign
LE TUAN PHONG
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CHUONG 1.

TONG QUAN VE CAC PHAN TU
1.1. TONG QUAN VE Atmega328 PU

1.1.1. So d6 chin vi diéu khién Atmega328 PU

THE oo
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Hinh 1.1: Vi diéu khién Atmega328 PUva cac dang so dd chén.

1.1.2. Mot vai thong sé vé vi diéu khién Atmega328 PU

Atmega328¢6 tén dau du 1a Atmega328P-PU 1a vidiéu khién thudc ho AVR
ctia hangAtmel, ¢6 28 chan trong d6 c6 20 chan I/O trong dé: c6 6 chan diéu ché
xong PWM, 6 chananalog va cac chan digital con lai.

+ Kién triic: AVR 8bit

+ Xung nhip 16n nhat: 20Mhz

+ B0 nhé chuong trinh (FLASH): 32KB
+ Bo nhd EEPROM: 1KB

+ Bo nhd RAM: 2KB
+ Dién 4p hoat dong rong: 1.8V - 5.5V
+ Sb timer: 3 timer gom 2 timer 8-bit va 1 timer 16-bit
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+ S6 kénh xung PWM: 6 kénh (1timer 2 kénh)

Phén doan bd nhé khong bién d6i do bén cao:
-32KBytes trong chuong trinh tu lap trinh chuong trinh Flash Memory
-1KBytes EEPROM
-SRAM ndi bo 2KBytes
-Ghi / x6a chu ky: 10,000 Flash /
100.000 EEPROM
-Luu gitr dir liéu: 20nam 6 85°C /100 nam ¢ 25° C

-B6 ma khoi dong tuy chon véi cac khoa bao mat doc 1ap

Tinh nang ngoai Vi:
-Hai b6 hen gid / bo dém 8
-bit voi ché do Prescaler riéng biét va So sanh
-Mo6t bo hen gio / bo dém 16
-bit v&i ché do Prescaler, So sanh va Ché do6 Chuyp Riéng
-Bo dém thoi gian thuc véi Oscillator riéng biét
- 6 kénh PWM - 8-kénh 10-bit ADC trong g6i TQFP va QFN / MLF
* Bo nhiét do
- 6-kénh 10-bit ADC trong Goi PDIP
* Bo nhiét do
-Hai giao tiép ndi tiép Master /Slave SPI
-Mot chuong trinh Serial USART
-Mo6t cong song song theo dinh hudng 2 byte (twong thich vai Philips 12C)
-B6 dinh thdi Watchdog c6 thé Lap trinh voi B dao dong On-Chip riéng biét
-Mo6t bo két hop Analog On-Chip
- Ngit va danh thirc khi thay doi Pin

Lap trinh cho Atmega328:
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Céc thiét bi dya trén nén tang Arduino dugc 1ap trinh bangngon riéng. Ngon
ngir ndy dua trén ngdn ngit Wiring dugc viét cho phan ctng néi chung.Va Wiring
lai 12 mot bién thé ctia C/C++. Mot sd ngudi goi n6 13 Wiring, mot sd
khac thigoi 12 C hay C/C++. Dé 1ap trinh ciing nhu gui 1énh va nhan tin hiéu tur
mach Arduino, nhom phat trién dy an nay da ciing cap dén cho nguoi dung mot
moi truong lap trinh Arduino dugc goi 1a Arduino IDE (Intergrated Development

Environment)

1.1.3. So @6 khaoi vi diéu khién Atmega328
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Hinh 1.2: So db khéi vi diéu khién Atmega328
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1.1.4. By nhé chwong trinh
32KB b nhé Flash: nhitng doan 1&énh ban lap trinh s& dugc luu trit trong bo

nh¢ Flash cua vi diéu khién. Thuong thi s& c¢6 khoang vai KB trong s6 ndy sé& duoc
dung cho bootloader nhung dung lo, ban hiém khi ndo can qua 20KB bd nhé nay
dau.

2KB cho SRAM (Static Random Access Memory): gia tri cac bién ban khai
bao khi 1ap trinh s& luu ¢ ddy. Ban khai bao cang nhiéu bién thi cang can nhiéu bo
nhd RAM. Tuy vay, th uc su thi cling hiém khi nao bd nhé RAM lai tro thanh th
ma ban phai ban tam. Khi mat dién, dit liéu trén SRAM sé& bi mat.

1KBchoEEPROM (Electrically Eraseble Programmable Read Only Memor
y): ddy gidng nhu mot chiéc 6 cang mini — noi ban c6 thé doc va ghi dit liéu cua

minh vao day ma khong phai lo bi mat khi ctp dién giéng nhu dir liéu trén SRAM.

1.1.5. Cac cong xuit nhap cia Arduino UNO R3 ( Sir dung Atmega 328P — PU).
Arduino UNO c¢6 14 chén digital dung dé doc hodc xuét tin hiéu. Chung chi

c6 2 mirc dién ap 1a OV va 5V vé6i dong vao/ra t6i da trén mdi chan 1a 40mA. O

mdi chan déu c6 cac dién trd pull-up tir duge cai dit ngay trong vi diéu khién

ATmega328 (mic dinh thi cac dién trd nay khong duoc két ndi).

Mot so chan digital c6 cac churc nang dac bi¢t nhu sau:

« 2 chan Serial: 0 (RX) va 1 (TX): dung dé guri (transmit — TX) va nhén
(receive — RX) dir liéu TTL Serial. Arduino Uno c6 thé giao tiép véi thiét bi
khac thong qua 2 chan nay. Két ndi bluetooth thuong thiy néi ném na chinh
1a két nbi Serial khong ddy. Néu khong can giao tiép Serial, ban khong nén
st dung 2 chan nay néu khong can thiét

« Chan PWM (~): 3, 5, 6, 9, 10, va 11: cho phép ban xuat ra xung PWM vdi
d6 phan giai 8bit (gia trj tir 0 — 2°-1 twong umg véi OV — 5V) bang ham

analogWrite(). N6i mot cach don gian, ban c6 thé diéu chinh dugc dién ap
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ra & chan ndy tir mic OV dén 5V thay vi chi ¢d dinh ¢ mic OV va 5V nhu
nhitng chan khéc.

Chan giao tiép SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). Ngoai cac
chtic nang thong thudng, 4 chan nay con dung dé truyén phat dit liéu bang
giao thirc SPI véi cac thiét bi khac.

LED 13: trén Arduino UNO ¢6 1 dén led mau cam (ki hiéu chir L). Khi bam
nut Reset, ban s¢€ théy dén nay nhép nhay dé bao hiéu. N6 duoc ndi véi chan

s6 13. Khi chan nay duoc nguoi dung str dung, LED sé& sang.
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Arduino UNO ¢6 6 chan analog (A0 — A5) cung cdp d6 phan giai tin hiéu 10bit (0
— 2-1) dé doc gia tri dién ap trong khoang 0V — 5V. V&i chan AREFtrén board, ban
c6 thé dé dua vao dién ap tham chiéu khi st dung cac chan analog. Ttrc 1a néu ban cip
dién 4p 2.5V vao chan nay thi ban c6 thé dung cac chin analog dé do dién 4p trong
khoang tir OV — 2.5V vé&i d6 phan giai van 1a 10bit.

Dic biét, Arduino UNO c¢6 2 chan A4 (SDA) va A5 (SCL) hd tro giao tiép 12C/TWI
v6i cac thiét bi khac.
1.1.6 Théng s6 k¥ thuat Arduino Uno R3( Sir dung Atmega 328P — PU):

Arduino UNO c6 thé st dung 3 vi diéu khién ho 8bit AVR 1a ATmega8,
ATmegal68, ATmega328. Bo nio nay co thé xu li nhimng tac vu don gian nhu
diéu khién dén LED nh4p nhdy, xir li tin hiéu cho xe diéu khién tir xa, 1am mot
tram do nhi¢t do - d6 4m va hién thi 1én man hinh LCD,...

Ngudn Power:

Ban c6 thé cAp ngudn 5V thong qua cong USB hodc cap ngudn ngoai voi
dién ap khuyén dung 1a 7-9V DC cho kit Arduino UNO. Khi ban khong c6 san
ngudn tir cong USB, 1oi khuyén 1a nén thiét ké wng dung cip ngudn bang pin

vudng 9V 1a téi vu nhat. Néu cap ngudn vuot qua ngudng gidi han 20V, kit s&
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chay ngay, nén ban hiy tuyét d6i can than va dung dong hd do ky truge khi cam
nguon.

Cac Power pin :

GND (Ground): dat caa ngudn dién cap cho kit. Khi ban dung cac ang
dung str dung nguén dién riéng hoac nhiéu ngudn thi phai néi nhitng chan GND
nay véi nhau .

5V: Pau ra dién ap 5V . Cac ban phai luu ¥ 1a dong t6i da cho phép cap &
pin nay la 0.5A.

3.3V: Pau ra dién ap 3.3V . Dong tbi da cho phép cip & pin nay 1a 0.05A.

Vin (Voltage Input): Cap nguén ngoai cho kit. Khi két néi, tién hanh ndi cuc
duong ctia nNguon Vi pin nay va cyc Am caa nguon véi pin GND.

IOREF: dién 4p hoat dong caa vi diéu khién trén Arduino UNO. Ban c6 thé
dung dong hd do dugc & pin nay. Khi do ban s& thdy no6 ludn 1a 5V. Tuy nhién
ko duoc Iy nguon tir pin nay cap di chd khac, vi don gian chic ning ciia no
khong phai 1a cap nguon

RESET: Chan reset s& duoc ndi véi nat bam. Khi ban nhan nit Reset, kit s&
reset vi diéu khién. Nguyén 1y 1a chan RESET sé& dugc ndi véi Ground qua 1 dién
tro 10KQ.
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CHUONG 2.

THIET KE HE THONG PIEU KHIEN PONG CO DC THEO
NHIET PO

2.1. SO PO KHOI
Vi yéu cau ciia dé tai 1a thiét ké hé thong diéu khién dong co DC theo nhiét
d9, tirc 1a tir nhiét d6 do duoc trong moi truong, hé thong diéu khién tdc d6 dong

co DC quay nhanh hay cham.Ta c6 so d6 khéi hé théng trong hinh 2.1

Modul doc Vi diéu khién Modul driver Pong co DC
nhiét d6 cong suat

A 4
A 4

A 4

Hinh 2.1: So db khdi hé thdng diéu khién dong co DC theo nhiét do.
Véi so do nay ta st dung cam bién do nhiét d6 moitruong. Pién 4p ra cua
cam bién duoc khuéch dai, hiéu chinh dé phu hop véi dau vao caa ADC. Khoi
ADC 1am nhiém vu chuyén d6i tir dién ap tuwong ty thanh dién ap sé dua vao khéi

xtr Iy. Khéi xtr 1y 1am nhiém vu nhan gia tri do, tir d6 diéu khién dong co DC
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quay véi téc do phu hop. Trén so d6 st dung khdi hién thi dé nguoi sir dung co
thétheodéiduqccécthéngs6Vétthaotécthuchién.

2.2. THIET KE CAC KHOI

2.2.1.
So d6 nguyén ly :

2255288 58838858
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Motor shield for Arduino

M
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55‘21 TITLE: AF_mshield-vi2
o Document Number: REU:
Date: 8/38/2011 3:49:49 PM [Sheet: 1/1

Module diéu khién dong co L293 13 mét shield mé rong cho céac board arduin
0, dung dédiéu khién cac loai dong co DC, dong co budc va dong co servo. Modul
diéu khién dong co L239 duoc thiét ké gon gang, dep mét va tuong thich hoan
toan véi cac board Arduino: arduino uno r3, arduino leoardo, arduino mega 2560,

gitp st dung va diéu khién mot cach dé dang va nhanh chong.

Arduino Motor Shield st dung 2 IC cau H L293D hoan chinh véi cac ché d6
bao vé va 1 IC logic 74HC595 dé diéu khién cac dong co. Arduino Motor Shield
c6 thé diéu khién nhiéu loai motor khac nhau nhu step motor, servo motor, motor
DC, v&i muc ap 1én dén 36V, dong toi da 600mA cho mdi kénh diéu khién.

Cu thé 1a diéu khién dugc s6 luong motor nhu sau:

2 jack cam diéu khién 2 dong co RC servo.

4 ngd ra diéu khién dén 4 dong co DC doc lap.
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2 dong co step motor loai don cuc (unipolar) hoac ludng cuc (bipolar)

Mach tich hop dién tré ndi GND giup cho khéng tu chay khi khoi dong

board.

Céc chan ma Arduino Motor Shield st dung la:

Chan diéu khién 2 RC servo duoc két ndi voi chan sé 9 va 10. Ngudn cung

cap duoc lay tryc tiép tir board Arduino.

Motor 1 ndi véi chan 11

Motor 2 néi véi chan 3

Motor 3 néi véi chan 5

Motor 4 néi véi chan 6

Chan 4, 7, 8, 12 dung diéu khién motor thong qua IC 74HC595

Ngoai ra dé tién cho viéc s dung nguon cam ngoai, trén Arduino Motor
Shield sir dung 1 jumper PWR muc dich dé Iy ngudn ngoai thong qua jack DC
cta board arduino dé cung cap ngudn cho motor hoat dong. Néu trong trudng hop
chung ta khong st dung jumper nay thi phai cap 1 nguédn riéng vao chan

EXT PWR dé cip ngudn cho motor hoat déng.

* Nguyén Iy hoat dgng mach cau H:

Mach cau H 1a mét trong nhitng mach dugc st dung rong rai cho vi¢c diéu

L1 i &R1
o o

————  Bfituong

L2/%

khién dong co.

;\R2

—eno

Hinh 2.7:Mach cau H.
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- Trong hinh 2.7, “ddi tuong” la dong co DC ma ta can diéu khién, “dbi
tugng” nay c6 2 dau A va B, muc dich diéu khién 1a cho phép dong dién qua “ddi
tuong” theo chiéu A dén B hodc B dén A. Thanh phﬁn chinh tao nén mach cau H
chinh 12 4 “khoa” L1, L2, R1 va R2 (L: Left, R:Right). O diéu kién binh thuong 4
khoa nay “mé”, mach cau H khong hoat dong. Hoat dong cia mach cau H duoc
mo ta trong hinh 2.8a va 2.8b.

[V LY

I e e

A B A ) B
i D]t —— e D51 1N ——
—- e
L2/ L R2 L2 4 \R2
— GND —GND
a) b)

Hinh 2.8: Nguyén 1y hoat dong mach cau H.

+ O hinh 2.8a L1 va R2 dugc “dong lai” , L2 va R1 van mé, dong di¢n sé
chay tir V qua khoa L1va di qua ddi twong dén dau B cua né trudc khi qua R2 vé
GND.

+ O hinh 2.8b L2 va R1 duoc “dong lai”, L1 va R2 mo, dong dién s€ chay tur
V qua khoa R1va di qua ddi tuong dén dau B ciia n6 trudce khi qua L2 vé GND.
Nhu vay, c¢6 thé dung mach cau H dé dao chiéu dong dién qua mot “ddi tuong”
(hay cu thé, dao chiéu quay dong co).

* |CDriverL293D:1ahaibdmachcauHduoctichhoptrongeung IC; Thong sé ki thuat
L293D:

+ Dién ap cuc dai: 36V.

+ Dong ra cuc dai: 1.2A.

+ Dai nhiét do hoat dong: -40 ~ 150°C.
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L.239D 1a mot chip tich hop 2 mach cau H trong goéi 16 chan. T4t ca cic mach
kich, mach cau déu duoc tich hop san. L293D c6 dién 4p danh nghia cao (16n nhat
36V) va dong dién danh nghia 16n nhat 1.2A nén rat thich hop cho céc cac ung

dung céng sut nho nhu cac déng co DC loai nho va vira.

Enable 1.2 Vee |
Input 1 Input 4
Output 1 Output 4
GND GND
GND GND
Output 2 Output 3
Input 2 Input 3

Vcee 2 Enable 3.4

Hinh 2.9: So d6 chan L293D.

C6 2 mach cau H trén mdi chip L293D nén c6 thé diéu khién 2 dbi tugng chi
v6i 1 chip ndy. Mdi mach cau bao gdm 1 dudng ngudn Vs (that ra 1a dudng chung
cho 2 mach cau), mot dudng current sensing (cam bién dong), phan cudi cua
mach cau H khong dugc ndi véi GND ma bo trong cho nguoi dung nbi mot dién

tro nho goi la sensing resistor.
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First two wires of
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<
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C

Sjuswiniisu| sexs|

Fl EFl F Pl FEL

aceci

Last two wires of
Stepper

b— 5V-36V -I —JVW\—I

Hinh 2.10: So @6 két nbi L293D.
Pong co s& duge nbi véi 2 duong OUT1, OUT2 (hoic OUT3, OUT4 néu

dung mach ciu bén phai). Mot chan En (EnA va EnB cho 2 mach cau) cho phép
mach cau hoat dong, khi chan En dugc dat 1én muc cao, mach cau sin sang hoat
dong.

2.2.2.Nguyén ly hoat donglC LOGIC74HC595

74HC595 1a IC ghi dich 8 bits két hop chét dit liéu, dau vao ndi tiép, dau ra
song song. Thudng dung trong cac mach diéu khién LED 7 doan, quét LED ma

tran,... dé tiét kiém sb chan Vdk téi da (chi dung 3 chan). C6 thé mé rong sé ngd
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ra ciia vdk bao nhiéu tury thich bang viéc mac ndi tiép dau vao dix liéu cac IC véi

nhau.

So d6 chan cua 74HC595 :
e[ ] O 18] veg
oz|z 5] ao
o3[z 14] Ds
o4 a 13] OE

595

o5 5 1z| sT_cP
06 | & 11| sH_CP
ar|z 10| MR
GND [ & a |ar

(input)

Chan 14 : dau vao dit liéu ndi tiép . Tai 1 thoi diém xung clock chi dwa vao duoc 1
bit

(output)

QA=>QH : trén cac chan (15,1,2,3.,4,5,6,7)

Xuét dit liéu khi chan chan 13 tich cuc & mac thép va ¢c6 mdt xung tich cuc & suon
am tai chan chét 12

(output-enable)

Chan 13 : Chan cho phép tich cuc & mic thap (0) .Khi & mutc cao, tat ca cac dau ra
ctiia 74595 tro vé trang thai cao trd, khong c6 dau ra nao duoc cho phép.

(SQH)

Chan 9: Chan dir liéu ndi tiép . Néu dung nhiéu 74595 mac ndi tiép nhau thi chan
nay dua vao dau vao cua con tiép theo khi da dich du 8bit.

(Shift clock)

Chan 11: Chan vao xung clock . Khi c¢6 1 xung clock tich cuc & suon duong(tir O
1én 1) thi 1bit duwoc dich vao ic.

(Latch clock)
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Chan 12 : xung clock chét dir liéu . Khi ¢6 1 xung clock tich cuc & suon duong thi
cho phép xuat dir liéu trén cac chan output . luu ¥ c¢6 thé xuat di liéu bat ky lac
nao ban muén ,vi du dau vao chan 14 dc 2 bit khi ¢6 xung clock ¢ chan 12 thi dit
liéu s& ra & chan Qa va Qb (chu y chiéu dich dit liéu tir Qa=>Qh)

(Reset)

Chan 10: khi chan nay & muc thap(mic 0) thi dir liéu s& bi xoa trén chip).

So d6 chuc nang chan:

14 |Ds

11 | sHcP

= 8-STAGE SHIFT REGISTER

o | ars | 9

12 ISTCP | ¢ BIT STORAGE REGISTER

13 [OF 3.STATE OUTPUTS
aola1|az]a3]a4]as|as a7

1511 (2 13 14 |5 |6 17

74xx595 dau ra hoat dong ¢ 2 mirc 0 &1 dong ra tim 35mA . dién ap hoat dong
<=7V . Cong suét trung binh 500mW.

2.2.3 Module Arduino diéu khién dong co 1293d (Arduino motor shield
1293d)

Arduino Motor Shield 1a mot phan board mé rong cho céc board arduino,
dung dé diéu khién cac loai déng co DC, déng co bude va dong co servo. Arduino
Motor Shield duoc thiét ké gon gang, dep mat va twong thich hoan toan véi cac
board Arduino: arduino uno r3, arduino leonardo, arduino mega2560, giup ban co
thé sir dung va diéu khién mot cach dé dang va nhanh chéng.
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Arduino Motor Shield st dung 2 IC cau H L293D hoan chinh véi cac ché d6 bao
vé va 1 IC logic 74HC595 dé diéu khién cac dong co.
Arduino Motor Shield c6 thé diéu khién nhiéu loai motor khac nhau nhu step
motor, servo motor, motor DC, véi mtc 4p 1én dén 36V, dong t6i da 600mA cho
mdi kénh diéu khién.
Cu thé 1a diéu khién duoc sb lwgng motor nhu sau:
2 jack cam diéu khién 2 dong co RC servo.
4 ngd ra diéu khién dén 4 dong co DC ddc lap.
2 dong co step motor loai don cuc (unipolar) hoac ludng cuc (bipolar)
Mach tich hop dién tré ndi GND giup cho khéng tu chay khi khoi dong board.
Céac chan ma Arduino Motor Shield str dung la:
Chan diéu khién 2 RC servo duoc két ndi voi chan sé 9 va 10. Nguon cung
cap duoc lay tryc tiép tir board Arduino.
Motor 1 ndi véi chéan 11
Motor 2 néi véi chan 3
Motor 3 ndi véi chan 5
Motor 4 néi véi chan 6
Chén 4, 7, 8, 12 dung diéu khién motor thong qua IC 74HC595
Ngoai ra dé tién cho viéc sir dung ngudn cam ngoai, trén Arduino Motor Shield sir
dung 1 jumper PWR muc dich dé ldy ngudn ngoai thong qua jack DC cta board
arduino dé cung cap ngudn cho motor hoat dong. Néu trong truong hop chung ta
khong sir dung jumper nay thi phai cap 1 ngudn riéng vao chan EXT PWR dé cap

ngudn cho motor hoat dong.

26



Servo 1 PRy 0 05 0605 e 3) 300 Hm)
Servo 2 RIS L R R R R o
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M4_B
% GND

3 M3_A
Y M3_B

M1 A
M1 B
GND
M2_A CQue) S
: o SV Gnd
| : .amm
il gialg

\»-.“
PR

Y

v
)
)

N«iﬂ&l@xi)
POWER
Céac chan trén Shield duoc két ndi véi board Arduino nhu sau:

2 day diéu khién 2 Servo két ndi véi chan s6 9 va 10. Ngudn nudi 14y truc tiép tur
board Arduino (ngudn 5V).

e Motor 1 ndi v6i chan 11.

e Motor 2 ndi v6i chéan 3.

e Motor 3 ndi v6i chéan 5.

e Motor 4 ndi v6i chéan 6.

e Chan4,7, 8,12 dung diéu khién Motor thong qua IC 74HC595

e (Céac chan chua sur dung: 2, 13, A0, A1, A2, A3, A4, AS
Trén Shield ¢6 1 jump mau vang PWR dugc str dung: Néu két ndi ngudn ngoai
cho board Arduino théng qua Jack DC (vd pin 9V) thi ngudn nudi motor duoc 1ay
ludn tir jack nay, khong can nbi ngudn véi EXT PWR. Néu ngit jumper, ban can

nbi ngudn riéng vao EXT PWR dé nudi Motor.

2.2.4. Motor DC
a. Cau tao ciia dong co dién mot chiéu Pong co dién mot chiéu cé thé phan
thanh hai phan chinh: Phan tinh va phan dong. - Phan tinh hay stato hay con goi 1a
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phan kich tir dong co, 1a bo phan sinh ra tir truong né gdm cé: +) Mach tir va day
cudn kich tir Idng ngoai mach tir (néu dong co duogc kich tir bang nam cham dién),
mach tir dugc lam bang sat tir (thép duc, thép dac). Day quén kich thich hay con
goi 1a day quan kich tir duoc lam bang day dién tir, cac cudn diy dién tir nay dugc
mac ndi tiép véi nhau.

+) Cyc tir chinh: La bd phan sinh ra tir truong gom c6 161 sit cuc tir va day
quan kich tir Iong ngoai 16i sat cuc tir. Lai sat cyc tir lam bang nhiing 14 thép k¥
thuat dién hay thép cacbon day 0,5 dén 1mm ép lai va tan chit. Trong dong co
dién nho co thé dung thép khbi. Cyc tir duwoc gan chat vao vo may nho cac buldng.
Day quan kich tir dugc quan bang diy dong boc cach dién va mdi cudn day déu
duoc boc cach dién ky thanh mot khoi, tim son cach dién trude khi dit trén cac
cuc tir. Cac cudn day kich tir duge dit trén cac cuc tir nay duoc ndi tiép véi nhau

+) Cuc tir phu: Cuc tir phu dugce dat trén cac cuc tir chinh. Loi thép cda cuc tur
phu thudng lam bang thép khéi va trén than cuc tir phu co dit day quan ma ciu tao
gidng nhu day quéan cuc tir chinh. Cuc tir phu duoc gan vao vo may nho nhitng
bulong.

+) Gong tir: Gong tir ding 1am mach tir ndi lién céc cuc tir, dong thoi lam vo
may. Trong dong co dién nho va vira thuong dung thép day ubn va han lai, trong
may dién 16n thuong dung thép dtac. Co khi trong dong co dién nho dung gang lam
VO may.

+) Cac bo phan khac:

Nip may: Dé bao vé may khoi nhitng vat ngoai roi vao 1am hu héong day quan
va an toan cho ngudi khoi cham vao dién. Trong mdy dién nho va vira nap may
con ¢6 tac dung lam gia d& 6 bi. Trong truong hop nay nap may thudng lam bang
gang. Co cau choi than: Dé dua dong dién tir phan quay ra ngoai. Co cau chdi than
bao gém c6 choi than dat trong hop choi than nho mét 16 xo ti chit 1én ¢o gop.
Hop chdi than dugc ¢b dinh trén gia chdi than va cach dién véi gia. Gia choi than
c6 thé quay duoc dé diéu chinh vi tri chdi than cho dang chd, sau khi diéu chinh
xong thi dung vit c6 dinh lai. - Phan quay hay roto: Bao gdm nhitng bo phan chinh

sau.
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+) Phan sinh ra strc dién dong gom c6: Mach tir duoc 1am bang vat liéu sét tir
(1a thép ki thuat) xép lai v&i nhau. Trén mach tir c6 cac ranh dé 16ng day quéan
phan &ng. Cudn ddy phan ang: Gom nhiéu béi day ndi v6i nhau theo mét qui luat
nhat dinh. Mdi bdi ddy gébm nhiéu vong diy cic dau day cua bdi day duoc ndi véi
cac phién dong goi 1a phién gbp, cac phién gop d6 duge ghép cach dién véi nhau
va cach dién véi truc goi 1a c6 gdp hay vanh gop. Ty trén cd gop 1a cap trdi than
1am bang than graphit va dugc ghép sat vao thanh c¢6 gop nho 10 xo.

+) L1 sat phan ung: Dung dé dan tir, thudng dung nhirng tam thép ki thuat
dién day 0,5mm phu cach dién mong & hai mat réi ép chat lai dé giam ton hao do
dong dién xoay gdy nén. Trén 14 thép c6 dap hinh dang ranh dé sau khi ép lai thi
dat day quan vao. Trong nhiing dong co trung binh trd 1én ngudi ta con dap nhiing
16 thong gi6 dé khi ép lai thanh 15i st ¢ thé tao dugc nhiing 15 thong gio doc truyc.
Trong nhitng dong co dién 16n hon thi 13i sat thudng chia thanh nhimg doan nho,
gitra nhitng doan ay c6 dé mot khe ho goi 13 khe ho thong gio. Khi may lam viéc
gi6 thdi qua cac khe hé 1am ngudi day quan va 15i sat. Trong dong co dién mot
chiéu nho, 18i sit phan tng duoc ép truc tiép vao truc. Trong dong co dién Ion,
giita truc va 13i sat co dit gia roto. Dung gia roto cé thé tiét kiém thép k¥ thuat
dién va giam nhe trong lugng roto.

+) Day quéan phan ung: Day quan phan tng 13 phan phét sinh ra suit dién
dong va co dong dién chay qua, diy quan phan tng thuong lam bang day dong co
boc cach dién. Trong may dién nho co cong suat dudi vai Kw thuong dung diy cé
tiét dién tron. Trong may dién vira va 16n thudng dung day tiét dién chir nhat, day
quan duoc cach dién can than voi ranh cua 16i thép. Dé tranh khi quay bi vang ra
do luc li tAm, & miéng ranh c6 dung ném dé d¢ chit hoac dai chit diy quan. Ném
c6 thé 1am bang tre, gd hay bakelit.

+) Co gop: C6 gop gdom nhiéu phién ddéng c6 dugc ma cach dién véi nhau
béng |6p mica day tu 0,4 dén 1,2mm va hop thanh mot hinh truc tron. Hai dau truc
tron dung hai hinh dp hinh chit V ép chit lai. Giita vanh dp va tru tron ciing cach
dién béng mica. Pudi vanh gép c6 cao 1én mot it dé han cac dau day cua cac phﬁn

tr diy quan va céc phién gop duoc dé dang.
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- Phan loai dong co dién mot chiéu Khi xem xét dong co dién mot chiéu cling
nhu may phat dién mét chidu nguoi ta phan loai theo cach kich thich tir cac dong
co. Theo d6 ta c6 4 loai déng co dién mot chiéu thuong st dung:

+) Pong co dién mot chiéu kich tir doc 1ap: Phan tmg va phan kich tir duoc
cung cap tir hai nguon riéng ré.

+) Pong co dién mot chiéu kich tir song song: Cuén day kich tir duwoc mac
song song véi phan ang.

+) Pong co dién mot chiéu kich tir ni tiép: Cudn day kich tir dwoc mac nbi
tép voi phan ung.

+) Pong co dién mét chiéu kich tir hdn hop: Gom c6 2 cudn diy kich tir, mot
cudn mac song song véi phan tng va mot cuén mac ndi tiép véi phan tng.

- Uu nhuoc diém cta dong co dién mot chiéu Do tinh uu viét caa hé thong
dién xoay chiéu: dé san xuat, dé truyén tai..., ca may phat va dong co dién xoay
chiéu déu c6 cu tao don gian va céng suat 16n, dé van hanh... ma may dién (dong
co dién) xoay chiéu ngay cang duoc st dung rong rii va phd bién. Tuy nhién dong
co dién mot chiéu van giir mot vi tri nhat dinh trong cong nghiép giao thong van
tai, va ndi chung & céc thiét bi can diéu khién tdc do quay lién tuc trong pham vi
rong (nhu trong may can thép, may cong cu lén, dau may dién...). Mic du so voi
dong co khong dong bo dé ché tao dong co dién mét chiéu cung c& thi gia thanh
dat hon do str dung nhiéu kim loai mau hon, ché tao bao quan ¢ gdp phic tap
hon. Nhung do nhiing wu diém ctia né6 ma may dién mot chiéu van khong thé thiéu
trong nén san xuat hién dai.

+) Uu diém cua dong co dién mot chiéu 1a co thé dung lam dong co dién hay
may phat dién trong nhiing diéu kién lam viéc khac nhau. Song wu diém I&n nhat
cta dong co dién mot chiéu 1a diéu chinh tdc d6 va kha ning qua tai. Néu nhu ban
than dong co khong dong bo khong thé dap tmg dugc hoic néu dép tng duoc thi
phai chi phi cac thiét bi bién d6i di kém (nhu bo bién tan....) rat dat tién thi dong
co dién mot chidu khong nhing c6 thé diéu chinh rong va chinh xac ma cau tric
mach luc, mach diéu khién don gian hon déng thoi lai dat chét luong cao.

+) Nhuoc diém chii yéu cia déng co dién mot chiéu 1a co hé thdng co gop
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- chdi than nén véan hanh kém tin cay va khong an toan trong cac mdi truong rung
chan, dé chay no.

Nguyén ly 1am viéc ciia dong co dién mat chiéu:

Khi cho dién ap mét chiéu vao, trong ddy quan phan tmg c6 dién. Céc thanh
dan c6 dong dién nam trong tir truong sé chiu luc tac dung 1am réto quay, chiéu
cua luc dugc xac dinh bang quy tic ban tay trai.

Khi phan uing quay duoc nira vong, vi tri cac thanh dan d6i chd cho nhau. Do
c¢6 phiéu gop chiéu dong dién dit nguyén 1am cho chiéu luc tir tac dung khong thay
d6i. Khi quay, cac thanh dan cat tir truong s& cam ung véi suat dién dong Eu chiéu
cua suat dién dong dugc xac dinh theo quy tic ban tay phai, & dong co chiéu sdd
Eu nguoc chiéu dong dién Iu nén Eu duoc goi 12 stirc phan dién dong. Khi d6 ta co
phuong trinh: U = Eu + Ru.Iu

Pic tinh co ciia dong co dién mot chiéu kich tir ddc 1ap:

Khi nguén mét chiéu co cong suat khong da 16n thi mach dién phan tmg va
mach dién kich tir mic vao hai nguén doc lap nhau. Luc nay dong co duoc goi la

dong co dién mot chiéu kich tir doc 1ap[2].

So d6 ndi day cua dong co dién mot chiéu kich tir doc lap

Ta c6 phuong trinh cin bang dién ap ctia mach phan tng nhu sau:
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Uy=Ey+ Ry + Ry (1.1)

Trong do:

Uy: Pién 4p phan tng, V
E.: Stc dién dong phan tng, V
Ry: Pién tréd mach phén ung, Q
l,: Dong dién ciia mach phan tng, A
Voi: Ry =y + ref + I + It
ry: Pién trd cudn diy phan tng
Ief: Pién tré cudn day cuc tr phy
ret: Pién tro tiép xtc cudn bu

Stre dign dong E; cua phﬁn ung dong co dugc xac dinh theo biéu thirc:

_PN
E= Zﬂa.qlrki.@. (0 (1.2)

Trong do:
P: S6 doi cuc tir chinh

N: S6 thanh dan tac dung cia cudn day phan (mg
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a: S6 d6i mach nhanh song song ciia cudn day phan tng
¢: Tur thong kich tir dudi mdt cuc tur
®: Toc d6 goc (rad/s)
P.N
K= ﬂl - Hé sb céu tao cua dong co

Tu (1.1) va %.2) ta co:
RR

u Ll
o (1.3)
K.OK.®

Biéu thuc trén 1a phuong trinh dac tinh co dién cia dong co

Mat khac, m6 men dién tr Mg; cua dong co dugc xac dinh boi

Mac = Ké Iy (1.4)
\Y]

Vé6il — 2 :thay gia tri I vao (1.3) ta co
K.®

= U _Ru + Ry M (1.5)

Ko (KoP

Néu bo qua ton that co va ton that thép thi momen co trén truc dong co

bﬁng mo men dién tu, ta ky hiéu 1a M. Nghia la: Mg = Mo = M
Uy Ry+ Ry M

Ko (Ko
bay la phuong tinh dac tinh co ciia dong co dién mot chiéu kich tir doc 1ap.

Q=

(1.6)

Gia thiét phan tng duogc bu du, tir thong =fconst, thi cic phwong trinh dic
tinh co dién (1.3) va phuong trinh dic tinh co (1.6) 14 tuyén tinh. P thi cia
chung duoc biéu dién trén hinh 1.2 1 nhitng duong thang.

5 U
Theo céac do thi, khi [; =0 hodac M =0taco: @® = Ko =,

oo duoc goi 1a tdc do khong tai 1y tuong cua dong co dién mdt chiéu kich tir doc

A

1ap.
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D) @

) g, ) g

Hinh: Décl%h co dién \;Iénaéc tin{‘l co (c}:ﬁa &\’dlﬁlél co dién rl;\lér‘[mchié&I
Khi o =0 ta co:
|
| = U— — nm (17)
Ry Ry
M = K. ¢.|nm = Mmm (18)

Inm va Mpm duoc goi 1a dong dién ngan mach va mé men ngan mach.

Ngoai ra phuong trinh dic tinh (1.3) va (1.6) ciing c6 thé dugc viét dudi dang:

U R
=Kok ' =0 -Ao (1.9)
U R
@ = = 5 M=y —Aw (1.10)
Ko (Ko) 0
Trong do:
R=Ry+ Ry,
@ Y
" Ko
R R
/X(\’): -I = 2 'M
K.@ (K.®)

A duoc goi 1a do sut tbc do ung voi gia tri cia M. Tu phuong trinh dac tinh co
ta thdy co 3 tham sb anh huong dén dic tinh co: tir thong dong co , dién ap phan
tmg Uy, dién tré phan tng dong co.

- Phuong phap thay dbi dién tro phan tng

- Phuong phép thay doi tir thong @
- Phuong phap thay doi dién ap phan Gng

Phwong phap thay doi dién tré phan tng:
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- Pay la phuong phéap thuong dung dé diéu khién téc do dong co dién mot chiéu
+) Nguyén Iy diéu khién: Trong phuong phap nay nguoi ta gitt U= Ugm, =Bim
® va ndi thém dién tré phu vao mach phan tng dé ting dién trd phan tmg[3].
D0 cliing cia duong dic tinh co:
A R
A + (1.11)

, vt B cang nho nghia 1a dic tinh co cang déc va
+) Ta thay khi dién tr& cang 16n thi

do d6 cang mém hon.

0o

Hinh: Dac tinh co ciia dong co khi thay dbi dién tro phu
Ung v61 Ry = 0 ta c6 do cing ty nhién fy c6 gia tri 16n nhét nén dic tinh co tu
nhién c6 do cirng 16n hon tat ca cac duong dac tinh co co6 dién tréd phu. Nhu vay,
khi ta thay doi Rs ta dugc mot ho dic tinh co thép hon dac tinh co tu nhién.
- Pic diém cta phuong phap:
+) Pién tré mach phan tng cang tang thi do doc dic tinh cang 16n, dic tinh co
cang mém, d6 6n dinh tdc do cang kém va sai sb tdc do cang lon.
+) Phuong phap nay chi cho phép diéu chinh téc do trong ving dudi tbc d6 dinh
mure ( chi cho phép thay ddi tbe d6 vé phia giam).
+) Chi 4p dung cho dong co dién c6 cong suat nho, vi ton hao ning lugng trén
dién tr& phu lam giam hiéu suét cla dong co va trén thuc té thuong dung & dong

co dién trong can truc.
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+) Panh gia cac chi tiéu: Phuong phap nay khong thé diéu khién lién tuc duoc ma
phai diéu khién nhay cép. Dai diéu chinh phu thudc vao chi s6 moémen tai, tai cang
nho thi dai diéu chinh D = nax / mireeang mho. Phuong phap nay c6 thé diéu chinh
trongdai D=3 :1
+) Gia thanh dau tu ban dau ré nhung khong kinh té do tén hao trén dién tré phu
16n, chat lugng khong cao du diéu khién rat don gian.

Phuong phap thay doi tir thong ®:

- Nguyén 1y diéu khién:

Gia thiét U= Ugp, Ry = const. Mudn thay doi tir thong dong co ta thay doi
dong dién kich tir, thay d6i dong dién trong mach kich tir bang cach ndi néi tiép
bién tré vao mach kich tir hay thay d6i dién ap cap cho mach kich tu.

Binh thuong khi dong co lam vi¢c & ché d6 dinh muc véi kich thich tbi da
(P &= max) ma phuong phap nay chi cho phép tang dién tré vao mach kich tu
nén chi c¢6 thé diéu chinh theo huéng giam tir théng @ tic 1a diéu chinh tdc do

trong ving trén toc do dinh muac. Nén khi giam @ thi tbc do khong tai 1y tuong
~2

w =" tang, con do cung dac tinhco B = — “«_ giam, ta thu dugc ho dac
kP Ry

tinh co nam trén dic tinh co tw nhién[3].

A O
0%
N
Mo ™S
o M
(OF
m (Dl
D,
! >N
0
Mcl Mcz

Hinh: Dic tinh co ctia dong co khi giam tir thong
- Khi ting téc d6 dong co bang cach giam tir thong thi dong dién ting va ting
vuot qua mirc gia tri cho phép néu momen khong ddi. Vi vay muén giit cho
dong dién khong vuot qua gia tri cho phép dong thoi voi viée giam tir thong thi
ta phai gidm M theo cung ti I€.

- Pic diém cta phuong phap:
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+) Phuong phap nay c6 thé thay d6i toc d6 vé phia ting.

+) Phuong phap nay chi diéu khién & ving tai khong quéa 16n so véi dinh murc,
viéc thay d6i tir thong khong 1am thay doi dong dién ngan mach.

+) Viéc diéu chinh téc d6 bing cach thay déi tir théng 1a phuong phap diéu
khién v6i cong suat khong dbi.

+) Péanh gia cac chi tidu diéu khién: Sai sb toc d6 16n, dic tinh diéu khién nam
trén va dbc hon dic tinh ty nhién. Dai diéu khién phu thudc vao ph?m co cua
may. C6 thé diéu khién tron trong dai diéu chinh D = 3 : 1. Vi cong suat cua
cudn day kich tir bé, dong dién kich tir nho nén ta co6 thé diéu khién lién tuc véi
D 1,

+) Phuong phép nay duoc ap dung tuong ddi pho bién, co thé thay doi lién tuc
va kinh té ( vi viéc diéu chinh téc d¢ thuc hién & mach kich tir véi dong kich tir
(1 + 10)%Ig4, ctia phan tng nén ton hao diéu chinh thap).

Pay la phuong phap gan nhu 1 duy nhat d6i voi dong co dién mot chiéu khi can
diéu chinh toc d¢ 16n hon téc do diéu khien

Phwong phap thay doi dién 4p phan ng:

- Pé diéu chinh dién 4p phan tGng dong co mot chiéu can cé thiét bj ngudn nhu
may phat dién mot chiéu kich tir dc 14p, cac bo chinh luu diéu khién ... Cac
thiét bi ngudn ndy co chirc ning bién ning luong dién xoay chiéu thanh mot
chiéu co strc dién dong Ep, diéu chinh nho tin hiéu diéu khién Ugy. Vi nguén co
cong suat hitu han so v6i dong co nén cac bd bién d6i nay co dién tré trong Ry,
va dién cam Ly, khac khong. Dé dua toc dong co véi hibu suét cao trong gidi han

rong rai 1:10 hoac hon nira[3].

P

T BBD

Hinh: So d6 dung bo bién d6i diéu khién dién 4p phan tng

O ché d6 xac 14p co thé viét dugce phuong trinh dic tinh caa hé thdng nhu sau:
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Ep - Ev = lu(Rp +|§(ud) (1.12)
Eb . Rb+ ud

= A 1.13
K ?dm K.®4m - ( )

D= Uu _ ﬂ
o o | (1.14)

- Vi tir thong cta dong co duoc gitt khong doi nén do ctng dic tinh co ciing
khong d6i, con tbe do khong tai 1y tudng thi tuy thude vao gia tri dién ap diéu
khién Ugy cta hé théng, do d6 co thé ndi phuong phap diéu chinh nay 1a triét de.
Pé xac dinh giai diéu chinh toc d6 ta dé y réng tbc d6 16n nhét cua hé
théng bi chédn boi déc tinh co co ban, 1a dic tinh ing vdi dién ap phﬁn ung dinh
murc va tur thong cling duogc gilr & gid tri dinh muec. Tdc dd nho nhét cua dai diéu
chinh bi gidi han boi yéu cau vé sai sb toc d6 va vé moémen khdi dong. Khi

momen tai la dinh muc thi cac gia tri 1on nhat va nhé nhat cua tée d0 la:

VI "
Omax = Do max ~ W (115)
- (1.16)
Omin = Domin = 1ol .
4

Pé thoa min kha nang qua tai thi dic tinh thip nhat ctia dai diéu chinh
phai c6 mémen ngén mach 1a: Mpymmin = Mcmax = KmM-Mdm
Trong d6 Ky 14 hé sé qua tai vé momen. Vi ho dic tinh co 1a cac duong thing

song song nhau, nén theo dinh nghia vé d§ ciing ddc tinh co c6 thé viét:

VI
o M= M ﬁ: LBd -
min - ommin - dm KMl (117)
M
Dymax — al M_ 1
- ‘B| = dm
D « .- L P (1.18)
KwlMan |4
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Hinh : Dic tinh co ciia dong co khi thay d6i dién ap
- V6i mot co cdu may cu thé thi cac gia tri gmax, Mam: Km 12 xdc dinh, vi vay
pham vi diéu chinh D phu thudc tuyén tinh vao gia tri ciia d6 cimgB. Khi diéu
chinh dién 4p phan tng déng co bang cac thiét bi ngudn diéu chinh thi dién tré

téng mach phan Gmg gip khoang hai lan dién tr& phan ing dong co. Do d6 ¢6

A L7 A 1
thé tinh so b0 duoc: ghax. |,3 |IVI— <10
dm

Vi thé tai ¢6 dic tinh mémen khong d6i thi gid tri pham vi diéu chinh téc do
cling khong vuot qua 10. Ddi voi cac may cd yéu ciu cao vé dai diéu chinh va
do chinh x4c duy tri tdc do 1am viéc thi viéc st dung cac hé théng hé nhu trén la
khong thoa man dugc.

- Trong pham vi phu tai cho phép c6 thé coi dic tinh co tinh cta hé truyén dong
mot chiéu kich tir doc 1ap 1a tuyén tinh. Khi diéu chinh dién 4p phan tGng thi do
cimg c6 dic tinh co trong toan dai 1a nhu nhau, do d6 d6 sut toc twong ddi sé dat
gia tri 1on nhat tai dic tinh thép nhét cua dai diéu chinh. Hay noi cach khac, néu
tai dic tinh co thap nhat cua dai diéu chinh ma sai sb toc do khong vuot qua gia
tri sai s6 cho phép, thi hé truyén dong s& 1am viéc vdi sai s6 luén nhé hon sai sd
cho phép trong toan bd dai diéu chinh. Sai s6 twong ddi cua toc d6 & dic tinh co

thap nhat la:
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0 min min

S (1.19)
0 min 0 min
s |Bl@mn o v - Aw (1.20)

Vi céac gia tri Mgm, ©® omin, sﬁ{) la xac dinﬁ)nén ¢6 thé tinh duoc gia tri toi
thiéu ciia 6 ctng dic tinh co sao cho sai s6 khong vuot qua gia tri cho phép. Dé
lam viéc nay, trong da s cac truong hop can xdy dung cac hé truyén dong dién
kiéu vong kin.

- Nhan xét: Ca 3 phuong phép trén déu diéu chinh duoc tdc do dong co dién mot
chiéu nhung chi c6 phuong phap diéu chinh téc d6 dong co dién mot chiéu bang
cach thay doi dién ap Uy dit vao phan ung ctia dong co 1a tot nhat va hay duoc
str dung nhét vi né thu duoc dic tinh co ¢6 do cing khong doi, diéu chinh toc do
bang phang va khong bi ton hao.

GIOI THIEU MOQT SO HE TRUYEN PONG PIEN MQT CHIEU:

- Hé truyén dong may phat - dong co mét chiéu (F - D)
- Hé truyén dong xung ap - dong co (XA - BC

- H¢ truyen dong chinh luu - dong co (CL - BC)
Heé truyen dong may phat - dong co di€én mot chiéu (F - P):
- CAu tric hé F - P va dic tinh co ban:

Hé thong mdy phat - dong co (F - D) 13 hé truyén dong dién ma bo bién doi dién
12 may phat dién mot chiéu kich tir doc 1ap. My phat nay thudng do dong co so
cap khong dong bo ba pha kéo quay[3].

Tinh chét cua may phat di¢én dugc xac dinh bdi hai dic tinh: Pac tinh tu
hoa 1a sy phu thudc gitra stc di¢n dong may phat vao dong dién kich tur va dac
tinh tai 1a sy phu thudc ctia dién ap trén hai cuc ciia may phat vao dong dién tai.
Céc dic tinh nay noi chung 1a phi tuyén do tinh chét cua 15i sét, do cac phan tng
ciia dong dién phan Gng ... trong tinh toan gan ding co thé tuyén tinh hoa céac

dac tinh nay:

Er =Krd Fo f =Ko F.C.ikr (1.22)
Trong do:
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Kr: 13 hé s6 két cau ctia may phat
C = AdF/Aikrla hé ) goc cua dac tinh tur hoa.

Néu day quan kich thich ctia may phéat dugc cip boi ngudn ap 1y tudng

Ukr thi: Ixg =Ukg/TkE

Strc dién dong cuia may phat trong truong hop nay s€ ty 1€ véi dién ap kich thich

bdi hé s6 hang Kr nhu vay c6 thé coi gan dung may phat dién mot chiéu kich tir

doc 1ap 1a mot bo khuyéch dai tuyén tinh:
Ee = Ke.Uke

ike \/\V\
U_,dk Uk

Hinh: So d6 nguyén ly h¢ truyén dong may phat dong co

Néu dit R = Ryp + Ryp thi c6 thé viét duge phuong trinh cac dac tinh ctua

hé F - b nhu sau:

K
B U L (1.22)
Ko Ko
Ke R
W = u - M 1.23
KO & Ko (1.23)
Uu U M
®=@  KF  KD— 1.24
30 (1.24)
KD

Céc biéu thire trén chung to rang, khi diéu chinh dong dién kich thich cta

may phat thi diéu chinh duoc tbc do khong tai ctia hé théng con do cing dic tinh

co thi gitr nguyén. Ciing c6 thé diéu chinh kich tir ctia dong co dé co dai diéu

chinh téc d6 rong hon.
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- Cac ché do lam viéc cuia hé¢ F- b

o A
\

\

dl T
et | (1)

o ————
W\ kif = 0
e (V)

\

Hinh: Cac trang thai lam viéc cua h¢é F-D

Trong hé F - D khong c6 phan tir phi tuyén ndo nén hé c6 nhing dic tinh
dong rat tot, rat linh hoat khi chuyén cac trang thai 1am viéc. Vi so d6 co ban
nhu hinh 1.7 dong co chip hanh P c6 thé lam viéc & ché do diéu chinh dugc ca
hai phia: Kich thich may phét F va kich thich dong co B, dao chiéu quay bang
cach dao chiéu dong kich thich may phat, him dong nang khi dong kich thich
may phat bang khong, hadm tai sinh khi giam téc d6 hodc khi dao chiéu dong
kich tir, him nguoc & cudi giai doan hdm tai sinh khi dao chiéu hodc khi lam
viéc 6n dinh v&i mémen tai co tinh chat thé nang ... h¢ F - P c6 dac tinh co ¢ ca
bbn goc phan tu ciia mit phang toa d6 [®,M].
+) O gbc phan tu tht I va tha 111 te d6 quay va momen quay cia dong co ludn
cung chiéu nhau, strc dién dong may phat va déng co c6 chiéu dbi nhau va
||:F| >|g| ,‘C‘JC’ = ’03‘ Cong suat dién tir cia may phét va dong co la:

PE=EgI1>0

®
Cac biéu thtrc nay néi 16n rang ning luong dugce van chuyén thuan chiéu tir
ngudn — may phat déng co tai—
+) Vung ham tai sinh ndm & goc phan tu thir 1T va tha IV, lac nay do o> |o,|
nén |E|> |Eg|, mdc du E, Ef mdc ngugc nhau, nhung dong dién phan tmg lai chay

nguoc tir dong co vé may phat 1am cho mémen quay nguoc chiéu téc d6 quay.
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Cong suat dién tr cua may phat, cong suat dién tur va cong suat co hoc cua dong

co la:
PE=Egl1<0
Pp=E.I>0
Pio=Mn<0

Chi do dong dién d6i chiéu ma cac bat dang thirc trén cho ta thiy ning
luong duoc chuyén van theo chiéu tir tai-ddng co méy phat ngudm may phat F
va dong co P d6i chirc niang cho nhau. Ham tai sinh trong hé F - P dugc khai
thac triét dé khi giam tdc d6, khi ham dé dao chiéu quay va khi lam viéc on dinh
Vi tai c6 tinh chat thé nang.

- bic diém caa hé F - b:

+) Céc chi tiéu chat lugng cua hé F - D vé co ban twong ty cac chi tiéu cua hé
diéu ap dung bo bién ddi néi chung. Uu diém noi bat caa hé F - D 1a sy chuyén
d6i trang thai lam viéc rat linh hoat, kha nang chiu qua tai 1on, do vy thuong st
dung hé truyén dong F - B & cac may khai thac trong cong ngiép mo.

+) Nhuoc diém quan trong nhét cua hé F - P 13 dung nhiéu may dién quay, trong
d6 it nhat 13 hai may dién mot chiéu, gay 6n 16n, cong suit lap dit mdy it nhat
gip ba lan cong suat dong co chap hanh. Ngoai ra do cac may phat mot chiéu co
tir du, ddc tinh tir hoa c6 tré nén khé diéu chinh sau téc do.

Hé truyén dong xung ap — dong co (XA - PC)

Bo bién d6i xung ap 1a mot ngudn dién ap dung diéu chinh téc d6 dong co
dién mot chiéu[3].

Ta 4

K

U VOZ

L1

v

i

;
h
=
e

|

4
Y

Hinh: So d6 nguyén Iy va gian dd xung
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Pé cai thién dang song ctia dong dién phan ung ta thém vao mach mét van
dém Vg. Co thé str dung thyristor hodc transistor cong suat dé thay cho khéa K &
trén. Khi dong cat khoa K, trén phan ung dong co s& co dién ap bién do6i theo

dang xung vuong. Khi ¢ trang thai dong lién tuc thi gia tri trung binh cta dién ap

ra sé la:
11 L
1 1
CK 0 CK
Trong do:

t1 : La thoi gian khoa ¢ trang thai dong
to : La thoi gian khoa ¢ trang thai mo

Tck : Thoi gian thyc hién mot chu ky dong mo khoa

5}
: La do rong cua xung ap
=1
CK
Vay ta c6 thé coi bo bién d6i xung dang tri voi nguodn lién tuc co dién ap ra Uy
va Ug c6 thé thay d6i dugc bang cach thay doi do rong xung?. Mat khac, thoi
gian mot chu ky dong cét ciia khoa K rat nho so voi hang s thoi gian co hoc cia
hé truyén dong, nén ta coi toc d6 va strc dién dong phan tng dong co khong thay

d6i trong thoi gian Tek.
- Pic tinh diéu chinh cta hé XA - PC
K

r.U Rp+
= — N 1.26
K-q)dm K-chm ( )

R R
p= LY 2t My (1.27)

KL (K Pim)?

Khi thay d6i v ta dugce ho duong thang song song c6 do cimg B = const va
tbc Ao khong tai li tuong o o thay d6i theoy. Néu ngudn vo cung 16n thi ta co thé
bo qua Ryg, khi d6 do cting ctia dac tinh co ctiia h¢ ¢6 do cung la:

(K- Qm )’
=8, = Ro ~ const (1.28)
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Téc d6 khong tai li tudngey phu thude vao ¢hi 1a gia tr1 gi1a dinh. No co
thé ton tai néu nhu dong trong h¢ 1a lién tuc ké ca khi gia tri dong tién dén 0. Vi
vay hai biéu thirc trén chi dung véi trang thai dong lién tuc.

Khi dong dién du nho thi hé s& chuyén trang thai tir dong lién tuc sang
trang thai dong gian doan. Khi d6 cac phuong trinh dic tinh diéu chinh ndi trén

khong con ding nita ma lac nay dic tinh cua hé 1a nhitng duong cong rat doc.

i
Y2
Y3

Y4 M
'E

Hinh: Dac tinh co cua hé

- Nhan xét:

+) T4t ca dic tinh diéu chinh cia hé XA — DC khi dong dién gian doan déu co
chung mdt gié tri khong tai 1i tudng, chi ngoai trir truong hop 0.

+) Bo ngudn xung ap can it van dan nén vén dau tu it, hé don gian chac chan.

+) D cung cua dac tinh co 16n.

+) Pién ap dang xung nén gay ra ton that phu kha 16n trong dong co. Khi 1am
viéc ¢ trang thai dong dién gidn doan thi dac tinh lam viéc kém 6n dinh va ton
that niang luong nhiéu.

Hé truyén dong chinh loju - ddng co’ dién mot chiéu (CL - PC)

- So dd nguyén ly:
cL ;

Hinh: So d6 nguyén 1y ctia hé chinh luu-dong co dién mét chiéu
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Hé truyén dong chinh luu c6 diéu khién - dong co dién mét chiéu (CL - DC)
c6 bo bién d6i 1a cac mach chinh luu c¢6 diéu khién, co stc dién dong Eq phu
thudc vao gia tri cia xung diéu khién ( tac 1a phu thude vao goc diéu khién hay
goc m¢o Tiristor )[3].

Pién ap chinh luu Ug (hay Eq ) 1a dién ap khong tai & dau ra, c6 dang dap mach
v6i s6 1an dap mach 13 n trong mot chu ki 2®ua dién ap thir cAp may bién ap. +)
Vi so d6 chinh lwu hinh tia: n = m, trong ¢6 m 1a s6 pha +) Vi so @0 hinh cau:
n = 2.m, trong d6 m 14 s6 pha

Gia str dién ap thtr cdp cta may bién 4p c6 dang hinh sin v6i biéu thuec 1a:

Uz = Uom.Sinet = Uoy.Sing , (vo1 0= ot) (1.29)
Trong khoang 8 ( 0 2 kthitdang dién ap va dong dién lap lai nhu chu ki ban dau
nén ta chi can xét trong motchuki T=2. =«

- So' d6 thay thé cua hé CL — BC.

N
L1

Tiristor

Hinh: So do thay thé ctia hé chinh luvu-dong co dién mat chiéu

Khi van dén thi ta c6 phwong trinh cén bang dién 4p nhu sau:

dig
: . dig
Suy ra: Upm Sind —g=ig.Ry + Ly, o (1.31)
Trong do:
Ry = Rpa+ Ry + R
L= tba +tu + Ly
Vv 2
Véi:Rpg R2 Rp.(—2) (1.32)
W
1
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2
Lpg=L 4L .gM ) (1.33)

W

H

- Trang théi dong lién tuc

O trang thai dong lién tuc, khi van nay chua khoa thi van ké tiép da mo, viéc mo
van ké tiép 1a diéu kién can dé khoa van dang din. Do vy, dién ap cta chinh
luu s& c6 dang dudng bao cua dién ap thir cp mdy bién ap.

Gia tri trung binh cta dién ap chinh luu:

2 Z
_n a+ n _n n
% .[ dr 4. me sin 999 (1.34)
N
= s .Uom .cos®  Ugg .cosA
Trong do:
0=wt

o=00 — (E—%) : La goc mé cua van
U n n
do= 7-YU2m .siny : La dién 4p mot chiéu 1én nhit & dau ra chinh
luu tmg véi o =0
Uom: La tri bién d6 cua dién ap tht cap mdy bién ap
n: La s6 lan dap mach trong mot chu ki

+) B6 qua sut ap trén van, ta c6 phuong trinh dac tinh co nhu sau :

U go.CO¥ Ry
0 = - — ) M (135)
CR-dm (K-q)dm)
Trong do:

RR— +R 4R 4 X 4 R

Ry: La dién tré cta phan ung dong co
Rkh: La dién trd ctia cudn khang loc

Wy 2
—)
1

Rpa: La dién tro ciia mdy bién ap, v6i R pg =R 2 +R1.(
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, 2
Xpa: La dién khang may bién ap, véi X pa= X 24 X .(_V2)
(=

Ry: La dién trd cta cac van ( Ry rat nho co thé bo qua)
n
" Xpa : La dién tré dang tri do qué trinh chuyén mach
+) B§ cling cua déac tinh co:

M _AM (K. Q) °
dw Aa)_ R.. (1.36)

B =

mA

M(1)

Hinh 1.13: Dac tinh co cia h¢ chinh luu-ddng co mat chiéu khi dong lién tuc
- Trang thai dong gian doan
Khi dién khang trong mach khong du 16n, néu st dién dong cta dong co du
16n thi dong dién tai sé tré thanh gian doan. O trang thai nay thi dong qua van bat ki
s& bang 0 trudc khi van ké tiép mé. Do vay trong mot khoang dan cia van thi st

dién dong cua chinh luu bang strc dién dong nguon: eq = Up , v6i 0 < 0 <

A, trong d6 X 1a khoang dan.
Khi dong dién bang 0 thi strc dién dong cia chinh luu bang strc dién dong
cuadongco:eqg=E, voi &< 0< -

Vay ta c¢6 dién 4p trung binh cua chinh luu 1a :

2 2
x n N A n
UF 5 Jus @+ JEP=5 [ Upp sift 8+ JEd (1.37)
0 A 0 A
:_ﬁ U2m (I cosA) +E(—— )
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KHOA DIEN - BPIEN TU TRUONG PAI HOC DAN LAP HAI PHONG

Vay : Ug =—;-U2m (¥ cosh) + E.(—ﬁ ) (1.38)

bac tinh co cua hé CL - BC khi dong dién gidn doan:

AO )
Bién lién tuc

0)01

o2
Oplt

M

o=m/2

Hinh: Pac tinh co cia hé chinh luu-dong co khi dong gian doan

- Nhan xét:

+) Uu diém: Hé truyén dong chinh luu - dong co c6 d6 tdc dong nhanh cao,
khong gay on va dé tu dong hoa, do cac van ban dan c6 hé sé khuéch dai cong
suat rat cao, vi vay rat thudn tién cho viéc thiét 1ap hé théng tu dong diéu
chinh dé nang cao chét lugng céac dac tinh tinh va cac dac tinh dong ctia h¢
théng. Mat khéc, viéc dung hé chinh Iuu - dong co c6 kich thudc va trong
lugng nho gon.

+) Nhuogc diém: Hé truyén dong chinh luu - dong co ¢6 cac van ban dan 1a cac
phan tir phi tuyén tinh, do d6 dang dién 4p chinh luu ra c6 bién d6 dap mach

cao, gy nén ton that phy trong may dién mot chiéu.
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2.2.5. Mach do nhiét d¢
Nhiét do 1a mdt dai lugng vat 1y vo hudng. Dé do dac va tinh toan gia tri
cua no ta phai dung cac bd cam bién. Mach do nhiét 4§ & day em chon loai phé
bién 1aDHT22. B cam bién DHT22 dua ra dién ap 10mV cho mdi sy thay d6i
19
* Thong so ki thudt:
+ Dién ap hoat dong 3.3V — 5.5V.
+ Dai do d6 4m 0 - 100%.
+ Sai s6 d6 am £2%.
+ Dai do nhiét do -40 — 80°C.
+ Sai sb nhiét do +0.5°C.
So do va chtrc nang chan cua linh kién dién tc DHT22:

iR

Pin sequence number: 1 23 4 (from left to right direction).

Pin Function
1 VDD--—--power supply
2 DATA-signal
3 NULL
4 GND

Hinh 2.2: So d6 chan cuia DHT22.

Chén 1 - VDD chan ndi nguén (5V).
Chan 2 - DATA chan dir liéu vao ra.
Chéan 3 - NC
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Chén 4 - GND chan néi mass (0V).

Khéi xi Iy:
So d6 két ndi vai vi xu ly

MC U A DATA

GND

+ Pé co thé giao tiép voi DHT22 theo chuan 1 chan vi xt 1y thyc hién theo 2
budc.

- Gui tin hiéu muén do (Start) t6i DHT22, sau d6 x4c nhan lai.

- Khi da giao tiép dugc véi DHT22, cam bién sé& guri lai 5 byte dit liéu va nhiét
d6 do duorc.

Bwoc 1 : Gui tin hiéu start

—pi Host pulls up ie— - Sensor pullsup 1—
20~-40us i

.......

Host pulils low 80us %Sta.rt data transmission
- Ims minimum - he Sensor pulls low - i
E—
Host's signal Sensor's signal

+ MCU thiét lap chan DATA 13 output kéo chan DATA xuéng 0 trong
khoang thoi gian >=1 ms. Khi d6 DHT22 s& hiéu 1a MCU mudn do nhiét 6
do am.

+ MCU dua chan DATA 1én 1 sau d6 thiét lap lai 13 chan dau vao.
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+ Sau khoang 20-40 us DHT sé& kéo chan DATA xudng thap. Néu >40us ma
chan DATA chua dugc kéo xudng thap nghia 1a chua giap tiép duoc voi
DHT22.
+ Chan DATA s& & muc thap 80 us sau d6 duoc DHT22 kéo 1én miic cao
trong 80 us. Bang viéc giam sat chan DATA , MCU c6 thé biét dugc ¢ giao
tiép dugc voi DHT22 hay khong. Néu tin hiéu do dugc 1én cao khi 6 hoan
thién qua trinh giao tiép cuia MCU véi DHT22.

Budc 2: Doc gia tri trén DHT22.

DHT22 s& tra gia tri nhiét d6 va d6 am vé dudi dang 5 byte trong do:

+ Byte 1 gia tri phan nguyén ciia d6 am.

+ Byte 2 gia tri phan thap phan cua do am.

+ Byte 3 gia trj phan nguyén cua nhiét do.

+ Byte 4 gia tri phan thap phéan cua nhiét do.

+ Byte 5 kiém tra tong.

Néu Byte 5=Bytel+Byte2+Byte3+Byte4 thi gia tri nhiét d6 va d6 am 1a chinh
xac con néu khong thi két qua do bi sai.

Céch tinh nhiét d6 va do am. (Bytecao *256 + Bytethap)/10.

Poc dit liéu : sau khi giao tiép dugc voi DHT22 , DHT22 s& guri lien tiép 40bit 0
hoac 1 vé MCU tuong tng Voi 5 byte gia tri nhiét do do am.

+ Bit 0
Sensor outputs 1 bit dataof "0 "
—_— —
26~28us
i
1
Start transmit 1 bitdata Start transmit next 1 bit data
— -
e —
Host's signal Sensor's signal

+ Bit 1
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Sensor outputs 1 bitdataof" 1"

T0us
GND o i ; (S
Start transmit 1 bit data ! Start transmit next 1 bit data
- -
E——— ST
Host's signal Sensor's signal

Sau khi tin hiéu dugc dua vé 0 ta doi chan DATA cia MCU dwgc DHT22
kéo 1én 1. Néu chan 1 DATA trong khoang 26-28 us thi 1a 0 con néu ton tai
trong khoang 70 us thi 1a 1. Do d6 trong 14p trinh ta bit suon 1én cia DATA sau
d6 delay 50 us. Néu gia tri do duoc 1a 0 thi doc dwoc bit 0 néu gia tri do dugc 1a
1 thi doc duoc bit 1c thé ta doc cac bit tiép theo.

Hinh anh DHT22

Note: Pin 3 is not used

8

£

u

"
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CHUONG 3.

CHUONG TRINH PIEU KHIEN

3.1. LUU PO THUAT TOAN

Khdi tao Modul cong
suat
Khéi tao ModulDHT

V
Poc nhiét do tur
DHT22
True | Set speed
=255
Fail
False True Set speed
—>
=100
Fail
Seet speed
> =0
True
False

3.2 Gi6i thiéu vé Arduino
Arduino ra doi tai thi tran Ivrea, nude Y va dugc dit theo tén mét vi vua vao thé
ky thr 9 1a King Arduin.
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N6 chinh thirc dugc dua ra gidi thiéu vao nam 2005 nhu la mot cong cu cho sinh
vién hoc tap cta giao su Massimo Banzi, mot trong nhitng nguoi phat trién
Arduino tai truong Interaction Design Instistute Ivrea (IDII). DU hau nhu khong
c6 mot su tiép thi hay quang cdo nao nhung tin tic vé Arduino van lan truyén
Vi tée d6 chong mat nho vo van 10 truyén miéng tt dep cua nhitg nguoi ding
dau tién.

C6 thé ban d3 quen lap trinh trén PC, v&i nhitng ngdn ngit nhu C, C++, C#,
Java, Python, Ruby...Nhung phan mém trén PC chi chiém khoang 10% san
luong phan mém trén thi truong. 90% con lai 1a code diéu khién tivi, may giat,
diéu hoa, tu lanh... tom lai 1a tt ca cac thiét bi dién tar xung quanh ban. Pay
cling 1a mot mang theo to1 1a kha thu vi. Lap trinh theo hudng nay dugc goi la
embedded computing, hay physical computing, tirc 12 1ap trinh dé con nguoi
tuong tac voi cac thiét bi thuc.

Pé nguoi thiét ké co thé nhanh chong dua ra dwgc mau thé hién y tuang
ctia minh, rat can phai c6 nhitng platform dé dé dang prototyping. Va mot trong
nhitng platform dang duoc st dung rat nhiéu trong prototyping 1a Arduino.

Arduino 1 mét bo mach xir Iy duoc dung dé lap trinh twong tic véi cac
thiét bi phan cirng nhu cam bién, dong co,... Diém hap dan ¢ Arduino véi anh
em lap trinh 12 ngdn ngit cyc ki d& hoc (gidng C/C++), céc ngoai vi trén bo
mach déu di duoc chuan héa, nén khong can biét nhiéu vé dién tu, chung ta
cling ¢ thé lap trinh dugc nhitng trng dung tha vi. Thém nira, vi Arduino 1a mot
platform di dugc chuan hoa, nén da co rat nhiéu cac bo mach mé rong (goi 1a
shield) dé cam chdng 1én bo mach Arduino, ¢ thé hinh dung ném na 1a "library"
clia cac ngdn ngir lap trinh. Vi du, mudn két ndi Internet thi c6 Ethernet shield,
muén diéu khién dong co thi c6 Motor shield, mudn két ndi nhan tin nhan thi c6
GSM shield,... R4t don gian, va ta chi phai tap trung vao viéc "lap ghép" cac

thanh phan nay va sang tao ra cac ung dung can thiét :)

C6 thé ké ¢ day mét s6 tng dung hay ho cta Arduino:

55



KHOA DIEN - BPIEN TU TRUONG PAI HOC DAN LAP HAI PHONG

« Robot: Arduino dugc ding dé lam bo xtr Iy trung tdm cua rat nhiéu loai
robot. P06 1a nho vao kha nang doc cac thiét bi cam bién, diéu khién dong
cO,... cua Arduino.

« Game tuong tac: chung ta c6 thé dung Arduino dé tuong tac v6i Joystick,
man hinh,... dé choi cac tro nhu Tetrix, pha gach, Mario... Con nhiéu game

rat sang tao nira.

« May bay khong nguoi lai
o MO0 phdong Ipod :D (vi du & day:

3.3 Lap trinh cho Arduino

Céc thiét bi dya trén nén tang Arduino dugc lap trinh bang ngdn riéng.
Ngon ngit nay dya trén ngdn ngit Wiring duoc viét cho phan cang néi chung. Va
Wiring lai 1a mot bién thé cua C/C++. M6t s6 ngudi goi né 1a Wiring, mét s6
khac thi goi 1a C hay C/C++. Riéng minh thi goi né 1a “ngon ngir Arduino”, va
d6i ngii phat trién Arduino ciing goi nhu vay. Ngon ngit Arduino bat nguon tur
C/C++ phd bién hién nay do d6 rat d& hoc, d& hiéu. Néu hoc tét chuong trinh
Tin hoc 11 thi viéc lap trinh Arduino s& rat dé tho déi vai ban.

bé lap trinh cling nhu guri Iénh va nhén tin hiéu tr mach Arduino, nhém
phat trién dy 4n nay da cling cap dén cho ngudi ding mot moi trudng lap trinh
Arduino dugc goi 1a Arduino IDE (Intergrated Development Environment) nhu

hinh duéi day.
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oo Blink | Arduino 1.0.5 ‘ -|0| x|

File Edit Sketch Tools Help

Blink
This example code is in the public domain.

-~

N 00 COM2 -0 x|

// Pin 13 has an LED connel Send I
o

// give 1t a name:
int led = 13;

// the setup routine runs
void setup() {
/ initialize the digice
pintode(led, OUTPUT):

}

/ the loop routine runs c
void loop() {
digitalWirite(led, HIGH):
delay(1000):;
digitalWrice(led, LOW):
delay(1000);

}
al=——— -

=
[BothNL&CR x| |9800baud |

Ving Iénh:
Bao gom cac nuat Iénh menu (File, Edit, Sketch, Tools, Help). Phiaduai 1a
cac icon cho phép str dung nhanh cac chic nang thuong dung cua IDE dugc

miéuta nhu sau:
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Errar compliing

Arduine Uno w/ ATmeg aSA on COM3
Icon Chire nang
& Bién dich chuwong trinh dang soan
hH

thao dé kiém tra cac 15i 1ap trinh.

Bién dich va upload chuwong trinh

dang soan thao.

Mo mot trang soan thao mai.

+ Mo cac chuong trinh da Iwu.

| Luu chuong trinh dang soan.

Mo cura s6 Serial Monitor d€ gui va
nhan dir liéu gitra may tinh va board
Arduino.

Altium Designer ,
Phan mem thiét ké mach tu dong Altium Designer 1a mot moi truong thict

ké diénttr dong nhat, tich hop ca thiét ké nguyén 1y, thiét ké' mach in PCB, lap
trinh hé théngnhiing va FPGA.
Céc diém dic trung ciia Altium Designer :

Giao dién thiét ké, quan 1y va chinh sira than thién, dé dang bién dich, quan
Iyfile, quan 1y phién ban cho cac tai liéu thiét ké.

HO trg manh mé cho viéc thiét ké tu dong, di day tu dong theo thuat toan
t6i wu, phan tich 1ap rap linh kién. HJ tro viéc tim cac giai phap thiét ké hodc
chinh stramach, linh kién, netlist c6 sén tir trude theo cac tham sb méi.

M, xem va in cac file thiét ké mach dé dang vé6i day du cac thong tin linh
kién,netlist, dit liéu ban v&, kich thuée, sb lugng. ..

Hé thong cac thu vién linh kién phong ph, chi tiét va hoan chinh bao gém

tat cacac linh kién nhung, so, tuong tur. ..
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bat va stra doi tuong trén cac 16p co khi,dinh nghia cac luat thiét ké, tuy
chinhcac 16p mach in, chuyén tir schematic sang PCB, dit vi tri linh kién trén
PCB.

M6 phong mach PCB 3D, dem lai hinh &nh mach dién trung thuc trong
khénggian 3 chiéu, hd trg MCAD-ECAD, lién két truc tiép voi mé hinh STEP,
kiém trakhoang cach cach dién, cAu hinh cho ca 2D va 3D
H) tro thiét ké PCB sang FPGA va nguoc lai.

C6 thé thay rang Altium Designer c6 nhiéu diém manh so véi cac phan mém

khac nhudit luat thiét ké, quan 1y du an d& dang ,giao dién than thién ...

3.4. CHUONG TRINH PIEU KHIEN

#include "DHT.h"

#include <AFMotor.h>

#define DHTPIN 2 // cai dat chan tin hieu cho modul dht22

#define DHTTYPE DHT22

AF_DCMotor motor(1, MOTOR12 64KHZ); // tao dong co #1, 64KHz pwm
int maxTemp = 30;

int minTemp = 18;

DHT dht(DHTPIN, DHTTYPE);
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void setup() {
Serial.begin(9600);
dht.begin();
motor.run(FORWARD);

void loop() {

delay(1000);

float h = dht.readHumidity();
float t = dht.read Temperature();
if (t>=maxTemp ){
motor.setSpeed(255);

}

if (t<maxTemp || t>= minTemp ){

motor.setSpeed(100);

}

if (t<minTemp ){

motor.setSpeed(0);

}
Serial.print("Humidity: ");
Serial.print(h);
Serial.print(" %\t");
Serial.print("Temperature: ");
Serial.print(t);
Serial.printIn(" *C ");

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

KET LUAN
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Sau 3 thang tim toi va thuc hién dd 4n tdt nghiép voi dé tai “Thiét ké va
xdy dung hé thong diéu khién déng co theo nhigt d9” d giap em nam viing
dugc cac kién thuc vé:

- Vi diéu khién, cu thé laAtmega328 PU.

- Céac kién thirc vé sensor nhiét, vi mach thuat toan, diéu khién motor DC
va lap trinh diéu khién trén Andruino.

- Cach thuc thiét ké hé thdng; Thuc hién mé phong hé théng trén phan
mém thiét ké mach Proteus

Pé em co thé thuc hién dugc dé tai trong thdi gian 3 thang vira qua khong
thé thiéu duoc sy hudng dan nhiét tinh, ti mi cua cac thay co trong khoa Dién -

Pién tir. Em xin chan thanh cam on céc thay co.
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