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LOI CAM DOAN

Toi xin cam doan d0 4n nay tong quét lai két qua quéa trinh nghién ciu cua
tdi. Céac sd liéu, hinh anh, thong tin trong dd 4n déu trung thuc, do toi tim hiéu, tham
khao tir nhiéu ngudn tu liéu.

Do 4an nay khong sao chép céc d6 an da co tir trudc.

Néu phat hién co bét ky su gian 1an nao t61 xin hoan toan chiu trach nhiém Ve
ndi dung dé tai cia minh. Truong dai hoc BA RIA-VUNG TAU khéng lién quan
dén nhitng vi pham tac quyén, ban quyén do tdi giy ra trong qua trinh thuc hién

(néu co).

Ving Tau, nam 2017

Nguodi cam doan:

Hoang Nghia Hiép
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LOI CAM ON

Dau tién xin guri 161 cam on sau sic dén Thay Nguyén Luong Thanh Tung -
trén cuong vi 1a giang vién huéng dan dé tai da nhiét tinh chi bao, hudng dan, giang
giai tan tinh vé cdc vudng mic trong qua trinh tim hiéu dé tai.

Cam on Hiéu Trudng, cung cac quy thiy c¢o truong Pai hoc Ba Ria — Viing
Tau di hd trg tan tinh vé trang thiét bi, phén mém, co s& vat chat tao diéu kién hoan
thinh d an.

Cam on thay chil nhiém cung cac giang vién bd mon di cung cap, bd sung vé
mit kién thirc; gop phan ning cao von hiéu biét vé nganh hoc tao tién dé co ban dé
thuc hién d¢ tai thuan lgi hon,

Xin cdm on cac ban cung khoa, cung khoa da dong vién, khich 1€, ing hd Ve

nhiéu mat goép phan lam nén thanh cong ctia d6 4n nay.

XIN CHAN THANH CAM ON!
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NHAN XET
(Ciia gi4o vién hwéng din)
e Thai dg, tac phong va nhan thirc trong qua trinh thuc hién:

Gi4o Vién Huéng Din:
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NHAN XET
(Cua giao vién phan bién)
e Thai dg, tac phong va nhan thirc trong qua trinh thuc hién:

Gido Vién Phan Bién:
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LOI MO PAU

Ngay nay k¥ thuét vi diéu khién d3 tré nén quen thudc trong cac nganh k¥ thuat
va trong dan dung. Cac by vi diéu khién c6 kha nang xu ly nhiéu hoat dong phuc
tap ma chi can mot chip vi mach nho, n6 di dan thay thé cac tu diéu khién 16n va
phuc tap béng nhitng mach dién gon nhe, dé dang thao tac sir dung.

Vi diéu khién khong nhitng gop phan vao k¥ thuat diéu khién ma con gép phan
to 16n vao viéc phat trién thong tin. Chinh vi céc 1y do trén, viéc tim hiéu, khao sat
vi diéu khién 1a didu ma cac sinh vién nganh dién ma dic biét 1a chuyén nganh k¥
thuat dién-dién tu phai hét st quan tam. D6 chinh la mot nhu cau can thiét va cép
bach ddi v6i mdi sinh vién, dé tai nay duoc thyc hién chinh 1a dap ing nhu cau do.

Pé gop phan dap tng nhu cau trén va dong gop thém giai phap thay thé cac ti
diéu khién 16n va phirc tap, sau mot thoi gian dudi su giang day cua cac thay co
truong Pai hoc Ba Ria - Viing Tau, d@)ng thoi dugc sy gitp do nhiét tinh cua th?ly
Nguyén Luong Thanh Tung va céc ban cung khoa, toi da thiét ké, ché tao "M6 hinh
phan logi sén pham theo chiéu cao dung Arduino."*

Do thoi gian, kién thirc va kinh nghiém cua toi con c¢6 han nén s& khong thé
tranh khoi nhitng sai sot. Toi rat mong dugc su giup d& va tham khao y kién cua

thay c¢6 va cac ban nhaim dong gop phat trién thém dé tai.

SVTH: Hoang Nghia Hi¢p

https://lwww.facebook.com/groups/hociot



B&o cao D6 dn tot nghiép GVHD: ThS. Nguyén Luong Thanh Tung

MUC LUC

Pé muc Trang

PHIEU GIAO PE TAI PO AN TOT NGHIEP

LOI CAM POAN
LOI CAM ON
NHAN XET
Chuong 1: TONG QUAN PE TAL .......oooovvieiieieeeee e esssess s 9
1.1 LY d0 €hom @@ (2. ..o..ovooeeeoeeceeceeeeeeeee e sss s 9
1.2 GiGi AN @8 €22 ..ooooveoeeeeeecee et 9
1.3 NGUOD I T .oooveooveeceecceesee et 9
1.4 Nhiém vu nZhi€n ClU: ..o 10
Chwong 2: TONG QUAN CAC LINH KIEN CHINH.........ccocooovonrvvnrrinrenreinnen, 11
2.1 ArduiNOUND R3 ..o 11
2N G103 11 S 11
725 21 U 1o TP 13
2.1.3 CAULIUC, thONE SO .erveeeeeveeeeseeseeese st teese st 14
2.2 1€ TAHGCEI5 ...t s s s st 20
2.2.1 Thé N30 18 diCh VA CRO? ceoeeeeeeeeeeeeee et eeeee e e e eneneene 20
2.2.2 So dd & chitc nang cac chan 74HCS595 .....vvevveeveeeeeeeeeesesesse s 21
2.2.3 Gian @6 thoi gian vé cach hoat dong clia IC ......ocvvcveeeeeeeeeeeeeeee e, 23
2.3 EL8-DBONK ...ttt ss st esss s st nss st anssnnins 24
BN B G103 110 T 24
2.3.2 ThONE SO KF tUAL w..vveeveeeeeeseeesee et eses s snnsesnnsenns 25
2.3.3 SO A0 GAY worvvvrreeerieseeereee et 25
2A LED 7 @OAN ... 26
B R G103 110 ST 26
2.4.2 Cautao & Nguydn 1y hoat AONG ........coeeevveeveerenriisissseeessisssessessessssesnssnens 26
2.4.3 Tro han dONE: ..o e 27
22 T 1Y/ (o) (0 i 15 TP 28

https://lwww.facebook.com/groups/hociot



B&o cao D6 dn tot nghiép GVHD: ThS. Nguyén Luong Thanh Tung

2.5.1 GBT HRIBU evveeeeeeeee e eeee e eeeseeeeesseesessesesesseese st ees s aesseseses s eeeseeeeesenee 28
2.5.2 ThONE SO KT tHUAL ...t es s 28
2.5.3 Cautao & Hoat AONE e 29
2.6 MOAUIE LIM2596 ...t 30
2.6.1 GG HRIBU «vveveeeeeeeeeeeeeeeeeeeeeeeeeeseeeee e e seseseseeesesesesesseseeees e eees s eeeseseees e 30
2.6.2 ThONE SO KT tHUAL ..vovveveeeeeseeeeeseee et sns s ssss s nss s 30
2.6.3 Nguyen 1y hoat ONE ...coveviiieiie e 31
2.7 IMIOTOE SEIVO ...ttt ettt bbbttt bttt b et n s 32
271 GG HRIBU evveeeeeeeee oo e eeee e e ses e ses e eee s eeesseees s eeeseeeeesenee 32
2.7.2 Hoat dong & CAULAO vt s s se e e es e e e s s e 33
2.7.3 ThONE SO KT tAUAL ..oovveveeeeeieeeeseee et 34
2.7.4 Dieu bién d0 IONE XUNG....vvovveereeireeeeesssssssesssseesssssssssssssssessssssssssssessesens 35
2.7.5 GIOT NAN QUAY c.vvieieiiiiiieecs et ne e eneas 36
2.7.6 Phan loai va cac kich thudc dac bi€t .......cceevvvvviiiiiiicee e, 36
Chwong 3: MO HINH PEM & PHAN LOAI SAN PHAM ..........cccooocomrrinrrrnnc, 37
31 GEOT hICU ..o 37
3.2 CAc phan MEm thi€t K& ........c...coovvvvvireerieeeeeeeeee st 38
B0 R A o 11 o T 38
3.2.2 Proteus 8 Professional ...........cccvieiininineensise e 39
3.3 .80/ @0 KNOL ......vovoovievecviecsis st 40
3.4 Nguyen 1y hoat dOng ............cccoviiiiiiii s 42
B MACK I s 44
3.6 Lurtt @0 thUft tOAN .......oooveoveeeececeesee st 45
3.7 Code — chwong trinh............coooiiiirciceee s 46
Chuong 4: KET LUAN .......ooooiiiieeeeeeeeeeeeeeeesss s 53
4.1 UWNRUQC @EEMN ...t 53
4.2 HUONZ PRAL EFECIL....ovooveocveeceeeeeeeceeeee st 53
TAI LIEU THAM KHAO .........oovoovieeeeeeeeceeeesesnseesess s ssessss s ssssssssss s sssasees 54
SVTH: Hoang NghtaHigp 8

https://lwww.facebook.com/groups/hociot



B&o cao D6 dn tot nghiép GVHD: ThS. Nguyén Luong Thanh Tung

Chuong 1: TONG QUAN PE TAI

1.1 Ly do chon deé tai:

Vi su phat trién cua xa hoi, khoa hoc ki thuit noi chung va vi diéu khién noi
riéng ngay cang duoc ung dung ¢ hau hét cac linh vuc.

Trong nhiéu linh vuc duge quan tadm, ¢ moét linh vuc vé vi diéu khién dugc
quan tdm rat nhiéu hién nay dé 1a vi diéu khién AVR. Mot trong sd nhiing bién thé
phd bién ctia AVR 1a Arduino.

Viéc tim hiéu va ng dung hét kha ning cua nhiéu loai Arduino 1a ca mot
qua trinh dai 1y tha va hitu ich, vi sy thuan ti¢n, tinh gon, kha nang phat trién cling
nhu sy da dang c4c dong san pham phu hop nhiéu quy mé wng dung ciia nd.

Mot y tuéng khac duge quan tdm dong dao trén cac dién dan hoc tap nganh
dién tir va ty dong hda, nhung chura c6 mot tai liéu chinh théng phd bién hudng dan
hay cung cap thong tin vé no, ciing nhu chua dugc giang day ¢ nhiéu trung tam do
1a ing dung Arduino trong san xuét.

Trude thuc tién éy, tbi da quyét dinh chon dé tai ndy nhim tim hiéu vé vin

dé dém va phan loai san phdm qua (rng dung caa Arduino.

1.2 Giéi han deé tai:
Trong pham vi d0 4n ndy, tdi xin trinh bay so luoc vé& cau tao ciing nhu
nguyén 1y hoat dong cia Mo hinh phén loai va dém san pham theo chiéu cao sir

dung Arduino Uno R3, 74HC595, led 7 doan...

1.3 Nguon tu liéu:

Dua vao muc dich tim hiéu, pham vi giéi han va doi tuong nghién ctru; trong
qué trinh thuc hién, dé tai st dung ngué)n tu liéu nhu sau:

- Céc tai liéu k¥ thuat vé ciu trac, nguyén 1y hoat dong.

- C4c tai liéu vé trang thiét bj dién tur.

- Tai liéu vé l4p trinh 14p trinh, ma hda vi diéu khién.

SVTH: Hoang Nghia Hiép 9
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1.4 Nhiém vu nghién ctru:
Muc dich nghién ctru théng qua d¢é tai 1a tim hiéu vé tng dung dém va phan
loai san pham nén nhiém vu nghién ctru gdm:
- Tim hiéu co ché hoat dong.
- Phan tich so d6 nguyén 1y.
- Nang cao ky nang lap trinh vi diéu khién, han mach, 1am san phém dién
tur.

- Phat trién kha ning tu duy cho sinh vién trong qua trinh nghién ctru.

SVTH: Hoang Nghia Hi¢p
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Chuwong 2: TONG QUAN CAC LINH KIEN CHINH
2.1 ArduinoUno R3
2.1.1 Gidi thigu
Arduino duoc khdi dong vao nam 2005 nhu 1a mdt du an danh cho sinh vién trai
Interaction Design Institute Ivrea (Vién thiét ké twong tac Ivrea) tai Iwrea, Italy. Céi

tén "Arduino" dén tor mOt quan bar tai Ivrea, noi mQt vai nha sang 1ap cua du an nay

thuong xuyén gap mat.

Céc thiét bi dwa trén nén tang Arduino dugc 1ap trinh bang ngdn ngit riéng.
Ngon ngit ndy dua trén ngdn ngit Wiring duge viét cho phan ctrng néi chung trén
mot moi trudng phat trién tich hgp (IDE) chay trén cac may tinh c4 nhan. Va
Wiring lai 12 mét bién thé cua C/C++. Mot sd nguoi goi nd 1la Wiring, mgt sb khac

thi goi la C hay C/C++.

Sau khi nén tdng Wiring hoan thanh, cac nha nghién ctru da lam viéc voi nhau
dé giup n6é nhe hon, ré hon, va kha dung déi voi cong dong ma ngudén md. mot

trong s6 cac nha nghién ciru 1a David Cuarlielles, da pho bién y tudng nay.

Nhimg nha thiét ké ctia Arduino ¢6 ging mang dén mot phuong thirc dé& dang,
khong tén kém cho nhitng ngudi yéu thich, sinh vién va giéi chuyén nghiép dé tao
ra nhirng thiét bj c¢6 kha ning twong tac véi moi truong thong qua cac cam bién va

cac co cau chap hanh.

Thong tin thiét ké phan ctimg duoc cung cip cong khai dé nhitng ai mudn ty lam
mot mach Arduino bang tay c6 thé ty minh thuc hién dugc (ma ngudn mo). Nguoi
ta udc tinh khoang gitta ndm 2011 c6 trén 300 ngan mach Arduino chinh thirc da
duoc san xuét thuong mai, va vao nim 2013 c6 khoang 700 ngan mach chinh thirc

da dugc dua toi tay nguoi dung.

Phin cting Arduino gbc duoc san xuét boi cong ty Italy tén 1a Smart Projects.

Mot vai board dan xuét tir Arduino ciing dugc thiét ké boi cong ty ctia My tén 1a

SVTH: Hoang Nghia Hi¢p 11
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SparkFun Electronics. Nhiéu phién ban ctia Arduino ciing da duoc san xuét phi hop

cho nhiéu muc dich st dung:

Axrduino Uno Axrduino Leonaxdo Axrduino Due

Axrduino Esplora

LilyPad Arduino USB LilyPad Arduino LilyPad Axduino
Simple SimpleSnap

Hinh 2.1: Nhitng phién ban ciia Arduino

SVTH: Hoang Nghia Hi¢p 12
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2.1.2 Uno

"Uno" c¢6 nghia la mot b::ing tiéng Y va duogc dit tén dé danh déu viée phét hanh
sdp toi ctia Arduino 1.0. Uno va phién ban 1.0 s& 1a phién ban tai liéu tham khao cua
Arduino. Uno 12 méi nhat trong céc loai board Arduino, va cac md hinh tham chiéu

cho cac nén tang Arduino.

Arduino Uno 1a mot “hdi déng quan tri” dya trén ATmega328. N6 c6 14 sb
chan dau vao / dau ra, 6 dau vao analog, 16 MHz cong huong gém, két ndi USB,
mot jack cdm dién, mot tiéu dé ICSP, va mot nut reset. No chira tit ca moi thar cin
thiét dé hd tro céc vi diéu khién; chi can két ndi né véi may tinh bang cap USB hoic

cap dién cho n6 dé bat dau.

MADE oo
INITALY | "o
@ o M

- Bl oo (9 8

*/SMD
EDITION

POWER ANALOG IN,

Hinh 2.2: Arduino Uno

Uno khéc véi tat ca cac phién ban truéc & chd né khong st dung cac FTDI chip
diéu khién USB-to-serial. Thay vao d6, nd co tinh ning Atmega 16U2 1ap trinh nhu
1a mot cong cu chuyén d6i USB-to-serial.

Phién ban 2 (R2) cta Uno st dung Atmega8U2 c6 mot dién tréd kéo dong 8U2
HWB Xuéng dét, lam cho n6 d& dang hon dé dua vao ché do DFU.

Phién ban 3 (R3) ctia Uno ¢ cac tinh nang méi sau day:

o Thém SDA va SCL gan voi pin Aref va hai chdn méi dugc dit gin véi pin

RESET, cac IOREF cho phép thich trng véi dién ap cung cép.

o Dat lai mach khée manh hon.

« Atmega 16U2 thay thé 8U2.

SVTH: Hoang Nghia Hiép 13
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2.1.3 Cautruc, thong sb

GVHD: ThS. Nguyén Luong Thanh Tung

Bang 2.1: Mt vai thong s6 ciia Arduino UNO R3

Vi diéu khién

ATmega328 ho 8bit

bién ap hoat dong 5V DC (chi dugc cip qua cong USB)
Tan s6 hoat dong 16 MHz
Dong tiéu thu khoang 30mA
Dién 4p vao khuyén dung 7-12vVDC
Dién ap vao gidi han 6-20vVDC

S6 chan Digital /O

14 (6 chan hardware PWM)

S6 chan Analog

6 (46 phan giai 10bit)

Dong toi da trén mdi chan /O 30 mA
Dong ra téi da (5V) 500 mA
Dong ra toi da (3.3V) 50 mA

32 KB (ATmega328) voi 0.5KB dung

B6 nho flash
bo1 bootloader
SRAM 2 KB (ATmega328)
EEPROM 1 KB (ATmega328)

SVTH: Hoang Nghia Hi¢p
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a. Vi diéu khién & bo nh¢

Arduino UNO c¢6 thé sir dung 3 vi diéu khién ho 8bit AVR 13 ATmega8,
ATmegal 68, ATmega328. Bo ndo nay co thé xir i nhimg tac vu don gian nhu diéu
khién dén LED nhép nhdy, xtr 1i tin hiéu cho xe diéu khién tir xa, lam mét tram do

nhiét d6 - d6 Am va hién thi 1én man hinh LCD,...

v o waTEasa s
—

[

Hinh 2.3: Vi diéu khién Atmega328 tiéu chuan

32KB b nhé Flash: nhitng doan I¢nh 1ap trinh s€ duoc luu trit trong bd nhé
Flash cta vi diéu khién. Thudng thi s& c6 khoang vai KB trong sd nay s& dugc dung

cho bootloader nhung dirng lo, hiém khi nao can qua 20KB bo nhé nay.

2KB cho SRAM (Static Random Access Memory): gia tri cac bién khai bao
khi 14p trinh s& luu & day. Khai bdo cang nhiéu bién thi cang can nhiéu bd nhé
RAM. Tuy vay, thuc sy thi cling hiém khi nao bd nhé RAM lai trd thanh thi phai
ban tam. Khi mét dién, dir liéu trén SRAM s& bi mit.

1Kb cho EEPROM (Electrically Eraseble Programmable Read Only
Memory): day gidng nhu mot chiéc 6 cimg mini — noi ¢ thé doc va ghi dit liéu vao

ma khong phai lo bi mét khi cap dién gidng nhu dit liéu trén SRAM.

SVTH: Hoang Nghia Hiép 15
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b. Chutao

Hinh 2.4: Arduino doi dau
Mot board Arduino doi ddu gdm mot cong giao tiép RS-232 (goc phia trén-

bén trai) va mot chip Atmel ATmega8 (mau den, nim géc phai-phia duéi); 14 chan

/O s6 nam ¢ phia trén va 6 chan analog dau vao & phia day.

Board Arduino s& dua ra hau hét cac chan VO cua vi diéu khién dé st dung
cho nhitng mach ngoai. Diecimila, Duemilanove, va bay gio 1a Uno dua ra 14 chan
VO k¥ thuat sb, 6 trong sb d6 c6 thé tao xung PWM (diéu ché d6 rong xung) va 6
chan input analog, c6 thé dugc st dung nhu 13 6 chan IO sb. Nhitng chan nay dugc
thiét ké nim phia trén mit board, thong qua cac header cai 0.10-inch (2.5 mm). Cac
board Arduino Nano, va Arduino-compatible Bare Bones Board va Boarduino c6
thé cung cip cac chan header duc & mit trén cua board dung dé cim vao céc

breadboard.
Chiéu dai t6i da va chiéu rong cua Uno PCB 14 2,7 va 2,1 inch tuong tng,

v6i két ndi USB va jack dién mo rong vuot ra ngoai khong gian cil. Bon 16 vit cho

phép duoc ge”in vao mot bé mat khéc:

NOOBOOOHO000000L

Hinh 2.5: Cdc 16 vit ginip cé dinh vi tri Arduino

SVTH: Hoang Nghia Hiép 16
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C. Vi tri & chitc nang cac chén
Néu khong c6 sdn ngudn tir cong USB, c¢6 thé cip ngudn cho Arduino UNO tir
mot bo chuyén d6i AC—DC hoic pin. Cac bo chuyén doi c6 thé duoc két nbi bﬁng
mdt plug-2.1mm trung tim tich cyc vao jack cam dién.

Trudng hop cip ngudn qua ngudng trén s& 1lam hong Arduino UNO.

Cac chan nang luong:

« GND (Ground): cuc 4m ciia ngudn dién cip cho Arduino UNO. Khi ding
cac thiét bj st dung nhitng ngudn dién riéng biét thi nhimg chan nay phai
duogc nbi v6i nhau.

« 5V:cap dién ap 5V dau ra. Dong t6i da cho phép & chan nay 1a 500maA.

« 3.3V:cap dién ap 3.3V dau ra. Dong toi da & chian nay 1a S0mA.

« Vin (Voltage Input): dé cip ngudn ngoai cho Arduino UNO, ta ndi cuc
duong ctiia ngudn voi chan ndy va cuc 4m v6i chan GND.

« IOREF: dién ap hoat dong ctia vi diéu khién trén Arduino UNO c6 thé duoc
do & chan nay. Va di nhién n6 ludn 1a 5V. Mic du vay khong duoc 1ay ngudn
5V tir chan nay dé sir dung boi chiic ning ctia né khong phai 1a cap ngudn.

« RESET: viéc nhan nut Reset trén board dé reset vi diéu khién tuong duong
voi viéc chan RESET duge ndi véi GND qua 1 dién tré 10KQ.

Cac chan Input/Output:

Hinh 2.6: Cdc ngé vao/ngé ra cua Arduino

Arduino UNO c¢6 14 chan digital ding dé doc hodc xuat tin hiéu. Ching chi c6 2

mirc dién ap 12 0V va 5V véi dong ti da trén mdi chan 1a 40mA.
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Mot sO chan digital c6 cac chirc nang dac biét nhu sau:

2 chan Serial: 0 (RX) va 1 (TX): dung dé gui (transmit — TX) va nhan
(receive — RX) dit liéu TTL Serial. Arduino Uno c6 thé giao tiép véi thiét b
khac thong qua 2 chan nay. Két ndi bluetooth thudng thay ndi ndm na chinh
1a két ndi Serial khong day. Néu khong can giao tiép Serial, khong nén st
dung 2 chan ndy néu khong can thiét

Chan PWM (~): 3,5, 6,9, 10, va 11: cho phép ban xuét ra xung PWM véi
d6 phan giai 8bit (gia tri tir 0 — 2°-1 twong Gmg v6i OV — 5V) bang ham
analogWrite(). N6i mot cach don gian, c6 thé diéu chinh duoc dién ap ra ¢
chan nay tir mirc 0V dén 5V thay vi chi ¢ dinh & mtc 0V va 5V nhu nhiing
chan khac.

Chain giao tiép SPI: 10 (SS), 11 (MOSI), 12 (MIS0), 13 (SCK). Ngoai céc
chtrc ning thong thuong, 4 chan nay con dung dé truyén phat dir liéu bang
giao thirc SPI véi cac thiét bi khac.

LED 13: trén Arduino UNO ¢6 1 dén led mau cam (ki hiéu chit L). Khi bAm
nit Reset, ta s& thiy dén nay nhdp nhay dé bao hiéu. N6 dugc ndi voi chan sd

13. Khi chéan nay dugc nguoi dung str dung, LED s€ sang.

Arduino UNO ¢6 6 chan analog (A0 — A5) cung cap do phan giai tin hiéu 10bit
(0 — 2°-1) d@é doc gia tri dién ap trong khoang OV — 5V. Véi chan AREF trén

board, ta c6 thé dé dua vao dién ap tham chiéu khi sir dung cac chan analog. Tuc 1a

néu cap dién 4p 2.5V vao chan nay thi ta c6 thé ding céc chin analog dé do dién ap

trong khodng tr OV — 2.5V v&i d6 phan giai van 1a 10bit.
Pic biét, Arduino UNO c6 2 chan A4 (SDA) va A5 (SCL) hd tro giao tiép
12C/TWI véi céc thiét bi khac.
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d. Extension shield

Hinh 2.7: Céc shield xép chong lén Arduino
Arduino ciing sir dung chip AVR cuia Atmel 1am nén tang, thé nén hau hét cai gi
PIC/AVR l1am dugc thi Arduino lam dugc. Néu mudn diéu khién dong co, s& ¢6 céc
mach cong suét twong thich hoan toan v6i Arduino. Néu mudn diéu khién qua mang
Internet, ciling c6 mdt mach Ethernet/Wifi tuong thich hoan toan véi Arduino. Va
cOn rat nhiéu thir khac nira.
Nhitng mach dugc dé cap nhu trén dugc goi la cac extension shield (mach m&

rong). Cac shield nay giup tdng tinh linh hoat cia Arduino.

Axrduino GSM Shield Axduino WiFi Shield Arduino Wireless Proto
Shield

Axrduino Wireless SD
Shield Arduino Prxoto Shield

Axrduino Ethexnet
Shield
Hinh 2.8: Mot s6 shield théng dung
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2.2 1C 74HC595

IC 74HC595 con duoc goi 1a IC dich chdt v&i moi quan hé "vao nbi tiép vara song

song 8 hit".

Hinh 2.9: IC dich chét

Pé thuc sy hiéu ro IC nay chung ta s& phai tra 151 mot s6 cau hoi co ban nhat cua
van dé. Trudc tién, thé nao la dich va chot? Noi mot chat 1y thuyét ky thuat sb vé 2

thuat ngir dich va chot dé ta nam chac van dé hon.

2.2.1 Thé nao 1a dich va chét?

Dichla gi?
- Thuét ngit "Dich" dugc dung cho IC nay thuc chét 1a cach ndi ctia dan ki thuat vé
dic tinh ngd vao nbi tiép ctia IC. Vay "dic tinh ngd vao ndi tiép ctia IC" 1a nhu thé
nao? C6 thé noi 1 cach don gian 1a ta c6 thé dua lan luot nhiéu gia tri logic vao 1
ngd vao cua IC d6 dé nod luu vao bd nhé chd dén khi c6 1énh xir 1i. Co thé hiéu ngd
vao ndi tiép tuc 13 cac gia tri duge nap vao IC mot cach tir tir & ting thoi diém khac
nhau trén cung 1 ngd vao, con néu ndi vao song song thi c6 nghia 1a s& c¢6 nhiéu ngd
vao va cac gia tri s& dugc nap vao IC cung 1 lac. Thuét ngit nay ddi voi ngd ra ciing
tuong tu.

Chét 1a gi?
- Chét 14 khi théa man 1 diéu kién ndo d6 né sé& cho phép IC gitr nguyén gia tri ngd

ra, khong cho n6 thay d61 méac du tin hi€u ngd vao c6 thay doi thé nao.

SVTH: Hoang Nghia Hiép 20

https://www.facebook.com/groups/hociot



B&o cao D6 dn tot nghiép GVHD: ThS. Nguyén Luong Thanh Tung

2.2.2 So @6 & chirc ning cac chan 74HC595

Dé hiéu o vé IC 74HC595 ta can co trong tay datasheet cta né

T4HC 595
o1 [1] = Vee
o2 [Z] [15] cn
o3 [3] Ds
a4 [4] OE
os [5] STCP
o6 [5] SHCP
ar [7] MR
GhD [2] ars

Hinh 2.10: So d6 chdn ciia IC

o Céac chantir 1 t6i 7 va chan s615 1a ngd ra cua IC. Chan DS (14) 1a ngd vao
ctia IC (day 14 IC vao ndi tiép nén ta chi can 1 ngd vao la du).

« Chan 16 - VCC la chéan cap ngudn duong (tir 2V dén 6V)

« Chéansd 8 GND la chéan cip Ground — cyc (-) ctia ngudn

e Chéan SHCP: la chan dua xung clock (xung nhip) vao IC va khi c6 canh 1én
ctia xung thi IC dua tin hiéu & ngd vao vao bd nhd cua IC dé cho xur 1y

« (Cha thich: Thé nao 14 xung clock? Thuc ra xung clock 1a 1 chudi tin hiéu
logic 0 va 1 c6 thé 1a 1 xen k& v6i 0 ciing c6 thé 1a 0,1 ngau nhién, nhung noi
chung n6 14 1 chudi tin hiéu logic.

_ O thoi diém nay ngueoi ta
£oi la canh lén cua xung.

= Con o thai diém nay nguui ta

20i la canh xuong cua xung.

Hinh 2.11: VD vé xung clock
Con canh 1én va canh xudng ctia xung thi ta co thé thiy trén hinh, canh I&n Ia khi
xung clock chuyén trang thai tir 0 1én 1, con canh xudng 13 thoi diém khi chuyén tir

1 xudng 0).
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Vay khi ¢6 canh 1én ctia xung tai chan SHCP thi 1 tin hiéu logic tir ngd vao
ctia IC s& duogc luu trit vao trong IC dé chd tin hiéu cho phép xur 1y. Bo nhé tdi da
ctia IC 12 8 bit, néu vuot qua ngudng nay thi gia tri méi s& duogc dua vao IC va dong

thoi gid tri cti nhat ctua IC sé dugc xo04 di.

11001 | 1101 |<— 0
Gia sir & day IC da nap d3y 8 bit nhung ta van nap ti€p 1 bit nira thém vao.

X <€ | 0011 | 1010 |
Khi dé thi bit vira nap vao sé& day bit cli nhat ra khdi IC (mat ludn).
Hinh 2.12: Cdch nap dir liéu ciia bo nho IC ghi dich

- Chéan STCP: 1a chan dua xung clock vao IC dé khi c6 canh 1én cua xung thi IC
dua toan bg 8bit data da dugc luu (da né1 & chan SHCP) ra ngd ra cua IC.

- Chan MR: 1a chan reset IC (ttc 1a tra IC vé trang thai ban dau — gidng nhu khi
ta ghost may tinh vay — khi chan nay tich cuc thi toan bd bd nhéd cua IC s€ bi xo0a
tat ca bang 0, tuy nhién luu ¥ 1a lac nay tin hiéu & ngd ra khong bi x04 ma vin
gilt nguyén gia tri trudc d6) va chan nay tich cuc muc thap (LOW active) c6
nghia 13 mudn reset IC thi phai duwa 0V vao chin nay.

- Chén EO: la chan Output Enable chan khi dugc tich cuc thi mdi cho phép ta
diéu chinh duogc gia tri ngd ra. Khi tén chan IC ma c6 diu gach trén dau tic 1a
né tich cuc thap (LOW active) tirc 1a mudn tich cuc chan ndy thi ta phai dua Ov
(GND) vao chan nay. Con néu khi chan nay khong dugc tich cuc (tuc 1a dua
muc logic 1 vao chan nay thi ngd ra bi dua I€n trang thai tré khang cao).

- Chan sb 9 chan Q7S: Chir S ¢ day Ia viét tit cho tir Serial (ndi tiép) chan nay
thuong duoc dung khi ta ndi tiép cac IC 74HC595 v6i nhau (chan Q7S cua
con trudc ndi vao chan DS cua con sau) chin nay s& c6 gia tri cta bit trong sd
cao ctia bd nhd IC (Bit méi duge dua vao s& nam & vi tri LSB — trong s6 thap)

néu mic ndi tiép cac IC 74HC595 lai v6i nhau theo cach nhu vdy thi khi bit
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MSB bi day ra khoi bd nhd cua IC s& khong mat di ma trude d6 nd di duoc sao

chép qua IC phiasau.

2.2.3 Gian d6 thoi gian vé cach hoat dong cua IC

e aiaiaiaiaialaiaiaiaiaiaiaiaiaiaisl
DS ] ‘ ‘ [ 1

|
stee Pl 3 M
| 1 | RN ‘
- —
T |
Qo "~ T "'_‘__'_|_| l “‘“‘i-,l—|—
| |
ar T LT ,|. Zstate |
| | e |
1
e L] ] Zsate |
| ]
= l ] -Lee !
|
ars | —

Hinh 2.13: Gidn dé hoat déng ciia IC
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2.3 E18-D8ONK

2.3.1 Gidi thiéu

Lau nay, ching ta da quen voi viéc su dung cam bién siéu 4m dé phat hién vat
can, tuy nhién diém yéu ciia n6 1a dé bj nhiéu. Bé khic phuc diém yéu trén, dd 4n da
str dung mot phuong phap phat hién vat can khac. Do chinh 1a sir dung hdng ngoai,
ma cu thé hon 1a st dung cam bién E18-D8ONK thudng tng dung cho céc dic tinh
Robot tranh vat can, trén cac day chuyén phat hién san ph‘ém, cac by reminder da

chirc nang..v.v..

Cam bién vat can hong ngoai E18-D8ONK dung 4nh siang hong ngoai dé xac
dinh vat can cho do phan hdi nhanh va rat it nhiéu do str dung mat nhan va phét tia
h6ng ngoai theo tan sb riéng biét. Cam bién c6 thé chinh khoang cach hoat dong

thong qua bién tré & phan cudi than cam bién.

Hinh 2.14: Cdm bién E18-D8ONK
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2.3.2 Thong sd k¥ thuat

Dién 4p hoat dong: 5VDC

Khoang céch hoat dong toi da: ~80cm

Dong kich ngd ra: 300mA

Goc diém: ~15°

Thoi gian hoi dap: ~2ms

Nhiét d6 moi trudong lam viée: -25°C~50°C

Ngo ra dang NPN cuc thu ho giap tiy bién duoc dién ap ngd ra, tro treo 1én
ap bao nhiéu s& tao thanh dién ap ngd ra bay nhiéu.
Chét liéu vo cam bién: Nhua

Hién thi ngd ra bang Led

Kich thuéce: 1.8cm (D) x 7.0cm (L)

2.3.3 So db day

E18-D8ONK c6 cach ndi day twong ddi don gian:
Mau nau: VCC, ngudn duong 5VDC
Mau xanh dwong: GND, ngudén am 0VDC

Mau den: tin hi€u ngd ra cyc thu hod NPN, can tr¢ treo dé tao muc cao

5VDC
E18-D8ONK
5VDC
EE
3 < =
»
IN ouT
GND

Hinh 2.15: So'd6 chén ciia E18-D8ONK
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2.4 LED 7 doan

2.4.1 Giéi thi¢u

Hinh 2.16: LED 7 doan

LED 7 doan hay LED 7 doan (Seven Segment display) ding nhiéu trong céc
mach hién thj thdng bao, hién thi sd, ki ty don gian... LED 7 doan dugc cu tao tir
cac LED don sip xép theo cac doan nét dé c6 thé biéu dién cac chir sé hoic cac ki
ty don. TUy vao kich thude cuia sé va ki ty ma mdi doan dugc cau tao boi mot hay
nhiéu LED don. Qua d6 nguoi ta chi can céc bit twong Gng véi cac LED don dé

diéu khién, hién thi s6 tir 0 dén 9 va céc ki tu.

2.4.2 Cautao & Nguyén Iy hoat dong

Trong LED 7 doan bao gdm it nhét 1a 7 con LED mic lai véi nhau, vi vy ma c6
tén la LED 7 doan la vay ,7 LED don dugc mic sao cho nd co thé hién thi duoc céac
s6 tr 0 -9, va 1 vai chit cai thong dung, dé phan cach thi nguoi ta con dung thém 1

led @é hién thi ddu chim (dot) .

ot

o
WO o Dy T

Hinh 2.17: Cdu tao LED 7 doan
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Nhu vay néu nhu mudn hién thi ky tu nao thi ta chi cin cip ngudn vao chin d6
13 led s& sang nhu mong mudn.

LED 7 doan di ¢ nhiéu bién thé nhung ciing chi van c6 2 loai:
+ Chan Anode chung (Chan + cac led mic chung lai v&i nhau .)

+ Chan Catode chung (Chan - cac led duoc méic chung v6i nhau .)

Common Cathode Common Anode
A I,
098786 Chung cuc Duong —
, e
cac chan p e "
1,2,4,5,6,7,9,10 ndi , b 1l b
V@i cac chan Digital
chan 3,8 ndi vdi ngudn Sv . !/ )
,.T. E-———I!~

tuong tu vai cac chan e
Digital, chan 3,8 ndi cuc

C G Chung cuc Am rl: | l" M

12345 &m GND S Tl e [T

= m

Hinh 2.18: Cdu tao 2 loai LED 7 doan

Dién ap gitta Vee va Gnd phai 16n hon 1.3 V méi cung cip du led sang, tuy
nhién khong dugc cao qua 3'V.

2.4.3 Tro han dong:
Trong cac mach thi thuong dung nguén 5V nén dé tranh viéc dot chay led thi
cach don gian nhat 14 mic thém tré han dong.

Thong s6 1am viéc ctua LED:

e Diengp=2V.

e Dong=20mA.

= Vay néu dung ngudén 5V , thi dproi tréntro=5 -2 =3 V.
R=U/1=3/(20x10°%) =150Q .
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2.5 Motor DC
2.5.1 Gidi thi¢u
bong co dién mot chiéu 1a may dién chuyén ddi nang luong di€n maot chiéu
sang ning luong co. (May dién chuyén doi tir ning lugng co sang ning luong dién
la may phat dién).
bong co DC giam tdc V1 1a loai duoc lya chon va st dung nhiéu nhét hién
nay cho cac md hinh, thiét ké Robot don gian... Pong co DC giam toc V1 c6 chat
luong tuong doi cung v&i kha ning dé lép rap dem lai sy ti¢én dung, thich hop cho
mo hinh dd 4n nay.
2.5.2 Thong sb k thut
- Dién 4p hoat dong: 3—» 9VDC
- Dongdién tiéu thu: 110— 140Ma
- Ti s6 truyén: 1:120
- S6 vong/phit:
* 50 vong/phat — 3VDC
* 83 vong/phat - 5VDC
- Momen: ~1Kg.Cm

7

18

z]h
i{l

A

i

A\ Vs Motor Power

Hinh 2.19: Kich thudc dong co
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2.5.3 Cu tao & Hoat dong

GOm c6 3 phan chinh stator (phan cam), rotor (phéan (ng), va phan chinh luu
(chdi than va c6 gop).
- Stator cua dong co dién 1 chiéu thudng 1a 1 hay nhiéu cip nam cham vinh ciru,
hay nam cham dién.
- Rotor c6 céac cudn day quén va duge nbdi i ngué)n dién mét chiéu.
- B0 phan chinh luu, n6é c6 nhiém vu la d6i chiéu dong di¢n trong khi chuyén dong

quay cuarotor la lién tyc.

)
*

Pha 1: Tu trudong cua rotor cung cuc vdi stator, s€ day nhau tao ra chuyén

dong quay cua rotor.

N ]

L

*

Pha 2: Rotor tiép tuc quay

Pha 3: Bo phan chinh dién s& ddi cuc sao cho tir trudng giita stator va rotor

clng dau, tré lai pha 1

Hinh 2.20: Nguyén Iy hoat dong phan cam va phan vmg.
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2.6 Module LM2596

2.6.1 Gidi thiéu
Mach Giam Ap LM2596 13 module giam 4p c6 kha ning diéu chinh dugc dong
ra dén 3A. Tac 1a khi cép nguén 9v vao module, sau khi giam ap ta c6 thé lép duoc

ngudn 3A<9v... nhu 5V hay 3.3 V.

Hinh 2.21: module giam ap

2.6.2 Thong s6 k¥ thuat

« Module ngudn khong st dung cach ly
« Ngudn dau vao tir4V - 35V,

o Ngudn daura: 1V-30V.

« DongraMax: 3A

o Kich thudc mach: 53mm x 26mm

« Dauvao: INPUT +, INPUT-

« PDaura: OUTPUT+, OUTPUT-
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2.6.3 Nguyén ly hoat dong

Current flow direction

Output + B2 g . = Input +

Hinh 2.22: Huong di ciia dong dién trong LM2596
Khi cdp ngudn thd vao chan INPUT+, INPUT- ta s& nhan duogc ngudn ra tir
chan OUTPUT+, OUTPUT-
Dién ap dau ra duoc tiy chinh bang cach vin bién tré trén module... Bién trd

trén module nay hd tro vin 14 vong.

= Dua trén nguyén 1y trén, Module LM2596 duoc ap dung vao mé hinh nham
tuy chinh tbc d6 bang tai hoat dong thong qua dong co DC:

Hinh 2.23: Piéu chinh toc dé Motor théng qua module LM2596
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2.7 Motor Servo
2.7.1 Gioi thiéu

Servo 1a mot dang dong co dién dac biét. Khong giéng nhu dong co thong
thudng ¢t cdm dién vao 1a quay lién tuc, servo chi quay khi dugc diéu khién voi
gdc quay nam trong khoang giéi han. Mdi loai servo ¢ kich thudc, khdi luong va
céu tao khac nhau. C6 loai thi ning chi 9g (chi yéu dung trén may bay mé minh),
co loai thi s& hitu mot momen lyc tuong doi (vai chuc Newton/m), hoac co loai thi

khoe va nhong sac chac chan...

Hinh 2.24: Micro Servo 99

Céc dong co servo diéu khién bang lién lac vo tuyén duoc goi 1a dong co
servo RC (radio-controlled). Trong thuc té, ban thin dong co servo khong phai
dugc diéu khién bang vo tuyén, nd chi ndi véi may thu vo tuyén trén may bay hay

xe hoi. Pong co servo nhan tin hi€¢u tir may thu nay.
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2.7.2 Hoat dong & Cau tao

Pong co DC va dong co budc von 1a nhimg hé hdi tiép vong ho. Viéc thiét
1ap mot hé théng diéu khién dé xac dinh nhitng gi ngin can chuyén dong quay cua
dong co hodc 1am dong co khong quay ciing khong dé dang.

Mit khéc, ddng co servo duogc thiét ké cho nhimg hé thdng hdi tiép vong kin.
Khi ddng co quay, van tdc va vi tri s& dugce hdi tiép vé mot mach diéu khién. Néu co
bat ky 1y do nao ngin can chuyén dong quay cua dong co, co cau hoi tiép s& nhan
théy tin hi¢u ra chua dat duoc vi tri mong mudn. Mach diéu khién tiép tuc chinh
sai 1éch cho dong co dat dugc diém chinh xac.
Motor
Electronics Board
Positive Power Wire (Red)
Signal Wire (Yellow or White)
Negative or Ground Wire (Black)

\\\\'\T './;".

Potentiometer
Output Shaft/Gear
Servo Attachment Horn/Wheel/Arm

© o N o gk~ w bh e

Servo Case
10. Integrated Control Chip

Hinh 2.25: Cdu tao co ban ciia mét dong co (motor) servo
bé quay dong co, tin hi¢u sb duogc go1 to1 mach diéu khién. Tin hiéu nay
khai dong dong co, thong qua chudi banh rang, nbi véi von ké. Vi tri ctia truc von
ké cho biét vj tri truc ra cta servo. Khi von ké dat dugc vi tri mong mubn, mach
diéu khién s& tit dong co. Mic du ta cé thé chinh quay lién tuc nhung cong dung

chinh cua dong co servo la dat dugc goc quay chinh x4c trong khoang gidi han.

SVTH: Hoang Nghia Hi¢p 33

https://www.facebook.com/groups/hociot


https://bientan.wordpress.com/
https://bientan.wordpress.com/category/servo-delta-2/

B&o cao D6 dn tot nghiép GVHD: ThS. Nguyén Luong Thanh Tung

2.7.3 Thong s6 k¥ thuat

PWM=0range (J1I") -

Vcc=Red (+) 4 ©/

Ground=Brown (=) —

Hinh 2.26: So do néi day ciia Micro Servo

Khéi luong: 99

- Tin hi¢u: Analog

- M6 men xo4n: 1.6kg/cm

- Toc d6 hoat dong: 0,12sec/60degree
- bién ap hoat dong: 4.8VVDC~5VDC
- Nhiét do hoat dong: 0 °C —55°C

- Delay: 10us

CI 1 ] O
o
(an] =
nJ ~J M

o O

- —

y
—= 12,5 =
Hinh 2.27: Kich thudc Micro Servo
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2.7.4 Piéu bién d6 rong xung

Truc cua dong co servo R/C dugc dinh vi nho vao k¥ thuat goi la diéu bién
d6 rong xung (PWM). Trong hé thdng ndy, servo 1a dap tng ctia mot diy cac xung
s 6n dinh. Cu thé hon, mach diéu khién 1a dap ung cua mot tin hi¢u sb ¢ céac xung
bién d6i tir 1 — 2 ms. Cac xung nay duoc goi di 50 lan/gidy. Chli y rang khong phai
s6 xung trong mot gidy diéu khién servo ma 1a chiéu dai cua cac xung. Servo doi
hoi khoang 30 — 60 xung/gidy. Néu sé nay qua thap, do chinh xac va cong sut dé

duy tri servo s€ giam.

Vé6i d6 dai xung 1 ms, servo dugc diéu khién quay theo mot chiéu (gia st 1a

chiéu kim dong hd):

1.5ms

20 ms

QLGLG

1.Om=

Servoe
position

Hinh 2.28: Piéu khién truc ra cia déng co bang cich diéu ché dé réng xung

Véi d6 dai xung 2 ms, servo quay theo chiéu nguoc lai. Ky thuat nay dugc

goi lati 1€ s0 — chuyén dong cua servo ti 1¢ voi tin hi€u s6 di€u khién.
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2.7.5 Giéi han quay

Céc servo khic nhau & goc quay duoc voi cung tin hiéu 1 — 2 ms (hodc bat

ky) duoc cung cip. Cac servo chuin dugc thiét ké dé quay t6i va lui tir 90 d6 — 180

d6 khi duoc cung cip toan bo chidu dai xung. Néu ta ¢ diéu khién servo vuot qué

nhiing gidi han co hoc cua nd, hién tugng nay kéo dai hon vai giay s€ lam banh

rang cua dong co bi pha huy

2.7.6 Phan loai va cac kich thudc dac biét

Ngoai servo kich thuéc chuan dung trong robot va mé hinh diéu khién vo

tuy€n con co cac loai servo R/C khéc:

Servo ti 1& Y / ti 1& 16n (quarter-scale / large-scale servo): kich thudc gap
khoang 2 1an servo chuan, cong suat 16n hon 13, duoc ding trong c4c md

hinh may bay 16n, 1am déng co cong suét cho robot.

Servo nho (mini-micro servo): kich thuéc nho hon khoang 2 1an so véi
servo chuan, khong manh bang servo chuan, ding ¢ nhiing khong gian

hep trong m6 hinh méy bay hay xe hoi.

Servo to1 buém (sail minch servo): manh nhat, dung dé diéu khién céac

day thirng ctia budm nhé va buém chinh trong mé hinh thuyén budm.

Servo thu b phan ha canh(landing-gear retraction servo): dung dé thu bo
phan ha canh trong mo hinh may bay vira va 16n. Thiét ké bo phan ha
canh thuong doi hoi servo phai dam bao goc quay it nhét 1a 170 do.
Cac servo nay thuong nhé hon kich thudc chuan vi khong gian giéi han

trong mé hinh may bay
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Chuwong 3: MO HINH PEM & PHAN LOAI SAN PHAM

3.1 Giéi thiéu

Hinh 3.1: M6 hink hé thong

D6 4n “M6 hinh phan loai va dém san pham theo chiéu cao sir dung Arduino”
bang viéc thiét ké mo hinh phan loai san phdm va lap trinh Arduino ¥ tuéng ap
dung Arduino trong cong nghiép san xuat cang sang to, kha thi hon.

Khi san phdm trén bang tai di qua cam bién (E18-D8ONK) duoc thiét ké véi
dong co Servo dé phan loai san phém két hop véi LED 7 doan dé hién thi s6 lugng
san pham, giup chung ta mdt phan nao hiéu duoc day chuyén phan loai san pham

trong thuc té.

Hinh 3.2: Board mach chinh cua hé tho”'ng
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3.2 Cac phan mém thiét ké

3.2.1 Arduino
Arduino 13 méi truong phat trién tich hop ma ngudn md, cho phép ngudi ding
dé dang viét code va tai no 1én board mach, duoc viét béng Java dya trén ngén ngit

1ap trinh va phan mém ma nguén mé khéc.

ARDUINO

AN OPEN PROJECT WRITTEN, DEDUGGED.
AND SUPPORTED BY ARDUINO.CC AND
THE ARDUINO COMMUNITY WORLDWIDE

LEARN MORE ABOUT THE CONTRIBUTORS
OF ARDUINO.CC on arduino.cc/credits

Hinh 3.3: phdn mém Arduino

Ké tir thang 3 nam 2015, Arduino IDE (Intergrated Devalopment Editor — mdi
truong phat trién thich hop) da duoc phd bién tai rat nhidu noi véi giao dién truc
quan.

Ngon ngit phd quat cho Arduino 1a C va C++. Do d6 phan mém phu hop voi
nhiing ngudi dung quen thudc cac ngdn ngir nay.

Phan mém gém nhitng mang thu vién phong phi nhu: EEPROM, Firmata,
GSM, Servo, TFT, Wifi,... Va cac mang thu vién ngay cang da dang nho sy dong

gop ctia cong ddng Arduino trén toan thé gidi.
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3.2.2 Proteus 8 Professional

PROTEUS 8
CAD Connected

DESIGN

pn"TF' 'E SUITE

Bectronics Design

T

To Completion

|abcenterp M-
. T v o et o

From Concept

Proteus 8 Professional ¥8.1 SP1. © Labcenter Electronics 1983-2014

Conf ring homepage for first us

Hinh 3.4: Proteus Labcenter Electronics

Proteus 1 phan mém mo phong mach dién tir ciia Labcenter Electronics, mo
phong cho hau hét cac linh kién dién tu thong dung, dic biét hd tro cho ca cac MCU
nhu PIC, 8051, AVR, ...

Phan mém bao gdm 2 mang chinh 1a ISIS cho phép mé phong mach dién tir va
ARES dung dé v& mach in.

.
3 UNTITLED - Proteus 8 Professional - Schematic Capture ‘ o8] X ‘

File Edit View Tool Design Graph Debug Library Template System ‘Help

DERY MEDCADE~ 0
DY EL T T DR A EY Al &

a} Home Page X “[E8 Schematic Capture x ‘ |||
L ERSEEE i i

>
40

t B® oevices

NB S ® O v = 4 il

: > b Il B 8 No Messages  Root sheet 1

Hinh 3.5: Giao dién chinh cia Proteus
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3.3 So' dd khoi

| KHOITINHIEU |

7 '

—— > KHOI XU LY

KHOI NGUON

KHOI
PHAN LOAI

Hinh 3.6: So d6 khéi mé hinh dém & phdn loai san pham

« Khéi nguén gém céc linh kién tac dong dén cong suat, dong dién. (adapter,

module ngudn...) cung cip nang lugng thich hgp cho md hinh hé thong.

Hinh 3.7: Adapter AC—DC cho hé thong

o Khéi hién thi (Led 7 doan): hién thj sb luong dém dugc tir cam bién

oo
0.0

it

Hinh 3.8: cdac cap Led 7 doan
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« Khdi phén loai (Bing tai, Servo): phan céc san pham thanh nhiéu loai theo
yéu cau ctia mo hinh dé tai.
« Khdi tin hiéu 1a cac cam bién E18D8ONK: phat hién vat thé va truyén tin

hi¢u vé khoi xur 1y dé ma hoa dir liu.

ra

Hinh 3.9: Cdc Servo, cam bién va bang tai

« Khéi xir Iy (Arduino Uno R3, IC 74HC595...): xi 1y tin hiéu tir cdm bién va

xuat dir li¢u duoc ma hdéa dén cac khoi hién thi, khoi phan loai.

DL i i
v, gt |

oo oo
oo, oo,

Hinh 3.10.: Board mach cing cdc linh kién
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3.4 Nguyén ly hoat dong

Khi duoc cép nguén, mach s€ hoat dong theo chuong trinh duoc thiét lap trén
Arduino

98882 8RRE

L ®
o=
TERCESS

1
12
10
3

2

0
13

SiM1

1

1
I

<

f282282828

i
T

SIAULING UNO
<TEXT=

Hinh 3.11: So do nguyén 1y hoat dong
Chu trinh hoat dong ctia m6 hinh hé théng nay duogc bat dau tir sy thu nhan tin
hiéu cua cac cam bién.
Céc tin hiéu duoc trung tAm xir 1y va xuét céc 1énh twong thich cho Servo cing

v6i chudi Led 7 doan dé thuc hién theo ding yéu cau deé tai.
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O trang thai binh trudng, cam bién E18-D8ONK cip xung mirc cao cho bd xur Iy
trung tdm. Véi xung muc cao, thong qua code da dugc 1ap trinh, Arduino Uno R3
duy tri hién trang. 2 IC “dich chdt” 74HC595 tiép tuc chu trinh quét cac led 7 doan
voi khéi dir liéu dang ¢6 (1 IC s& phu trach nhitng con sé ma led 7 doan hién thi, IC
con lai s& phu trach vi tri hién thi nhitng con s6 d6). Pong co Servo giit nguyén

thanh gac phan loai & goc 0°.

0on o O O Y |
(==l (== )I_k [

Hinh 3.12: M6 hinh khi chuwa c6 tac dong tir cam bién.

Khi dugc tac dong baoi doi tuwong, dong dién qua tro treo thong qua cam bién
E18-D8ONK tdi GND. Liic nay, xung muc thap dugc cap cho Arduino Uno R3. Di
liéu dugc xtr Iy va dua vao 2 IC 74HC595 1am thay doi sy hién thi & led 7 doan.
Pong thoi, dong co Servo quay thanh gac phan loai mot goc 50°, dbi tuong duoc

duara khoi bang tai.

&880 \D =)
7z

Hinh 3.13: M6 hinh hoat dong khi co tin hiéu tu cam bién.
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3.5 Mach in

Mach in ¢6 thé duoc thiét ké tir cac phﬁn mém vé mach chuyén dung nhu
OrCad, Proteus, EsyEDA, KitCad.... (Déi voi do 4n nay thi mach in dugc vé béng

phan mém Proteus dé tién lgi hon khi tich hop mé phong.)

aderHa - 9314 AlHOUM DMAOH

Hinh 3.14: Ban thiét ké mach in.

Trong qua trinh lam mach, do tay nghé con non tré, thiéu kinh nghiém nén

mach thiéu sy thAm my ciing nhu tinh chuyén nghiép.

Hinh 3.15: Mach thuc té
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3.6 Luu dd thuét toan

-

Set up program

=0
EPPROM1++ Servol EPPROM2++ Servo2 EPPROM3++
active active |
Display Display Display
| |
EPPROM1 =0
EPPROM2 =0
EPPROM3 =0
Off
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3.7 Code — chwong trinh

#include <Servo.h>

#include <EEPROM.h>

Servo servol;

Servo servoz2;

int latchPinl = 8;
int clockPinl = 10;
int dataPinl = 9;
int latchPin2 = 11;
int clockPin2 = 13;
int dataPin2 = 12;

int resetPin =2;
int Sensorl =3;
int Sensor2 =4;

int Sensor3 =5;

int SensorStatel;
int SensorState?2;

int SensorState3;
int LastSensorStatel;
int LastSensorState?2;

int LastSensorState3;

int b1,b2,b3,c1,c2,c3;

SVTH: Hoang Nghia Hi¢p

https://www.facebook.com/groups/hociot

46



B&o cao D6 dn tot nghiép GVHD: ThS. Nguyén Luong Thanh Tung

const int Seg[10] ={
0b11000000, //0
Ob11111001,//1
0b10100100, /12
0b10110000, /13
0b10011001, //4
0b10010010, //5
0b10000010, //6
0b11111000, /17
0b10000000, //8
0b10010000, /19

}

constintled [9] ={

0,

0b100000,
0b010000,
0b001000,
0b000100,
0b000010,
0b000001,

)3
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void setup()

{
pinMode (latchPinl, OUTPUT);
pinMode (clockPinl, OUTPUT),
pinMode (dataPinl, OUTPUT);
pinMode (latchPin2, OUTPUT);
pinMode (clockPin2, OUTPUT);
pinMode (dataPin2, OUTPUT);

pinMode(resetPin, INPUT);
pinMode(Sensorl, INPUT);
pinMode(Sensor2, INPUT);
pinMode(Sensor3, INPUT);

servol.attach(7);

servo2.attach(6);

¥

void Delay(float delayTime, void (func)()){
unsigned long endTime = millis() + delayTime;
while(millis() < endTime)
{
func();}
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wvoid Display(){
led7segPlus (c1,1);
delay(1);
led7segPlus (b1,2);
delay(1);
led7segPlus (c2,3);
delay(1);
led7segPlus (b2,4);
delay(1);
led7segPlus (c3,5);
delay(1);
led7segPlus (b3,6);

delay(1);}

void reset()
{ EEPROM.write(1,0);
EEPROM .write(2,0);
EEPROM.write(3,0);

}

void Typel()
{
Display();
Type3();
SensorStatel = digitalRead(Sensorl);
if ((SensorStatel != LastSensorStatel)&(SensorStatel == 0))
{ EEPROM.write(1,EEPROM.read(1)+1);
if (EEPROM.read(1) > 99) { EEPROM.write(1,0);}
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cl = EEPROM.read(1) % 10;
bl = EEPROM.read(1) / 10;

servol.write(50);

Delay(2300,Type2);

servol.write(0);}
LastSensorStatel = SensorStatel;}

void Type2()
{ Display();
Type3();
SensorState2 = digital Read(Sensor2);
if ((SensorState2 != LastSensorState2)&(SensorState2 == 0))
{
EEPROM.write(2,EEPROM.read(2)+1);
if (EEPROM.read(2) > 99) { EEPROM.write(2,0);}
c2 = EEPROM.read(2) % 10;
b2 = EEPROM.read(2) / 10;

servo2.write(50);
Delay(2300,Typel);

servo2.write(0);

¥

LastSensorState2 = SensorState2;

void Type3()

{
SensorState3 = digitalRead(Sensor3);

SVTH: Hoang Nghia Hi¢p

https://lwww.facebook.com/groups/hociot

50



B&o cao D6 dn tot nghiép GVHD: ThS. Nguyén Luong Thanh Tung

if ((SensorState3 != LastSensorState3)&(SensorState3 == 0))
{
EEPROM.write(3,EEPROM.read(3)+1);
if (EEPROM.read(3) > 99) { EEPROM.write(3,0);}
c¢3 = EEPROM.read(3) % 10;
b3 = EEPROM.read(3) / 10;
¥

LastSensorState3 = SensorState3;
}
void loop()
{ servol.write(0);

servo2.write(0);

if (digitalRead(resetPin)!=0) { reset();}

Typel();
Type2();
Type3();
Display();
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void led7segPlus (int number, int pin)

{
digitalWrite(latchPin1, 0);
shiftOut(dataPinl, clockPinl, MSBFIRST, led[pin]);
digitalWrite(latchPin2, 0);
shiftOut(dataPin2, clockPin2, MSBFIRST, Seg[number]);
digitalWrite(latchPin2, 1);
digitalWrite(latchPin1, 1);
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Chwong 4: KET LUAN
Sau mot thoi gian nghién ctru va tim hiéu dé tai nay; dén nay, “m6 hinh phan
loai va dém san phém theo chiéu cao su dung Arduino” da dugc thiét ké, ché tao

thanh cong.

4.1 Uu/Nhuoc diém
Uu diém:
- Mach nhé gon.
- Dap tng dugc yéu cu cua dé tai.
- Hién thi rd rang.
Nhuwoe diém:
- Chua c6 giao dién giam sat, mé phong trén may tinh.
- D6 6n dinh chua toi vu.

4.2 Hwéng phat trién

- Ap dung cho cac ddy chuyén san xuat nho.
- Thay doi cam bién dé tao ra diy chuyén phén loai dua trén cac tiéu chi
khac nhau cua san pham.

- Khic phuc nhuge diém dé dé tai duoc hoan thién hon.

Do thdi gian va kién thirc con han hep nén khong thé tranh khéi nhitng thiéu
sot trong qua trinh thuc hién dé tai. R4t mong nhan dugc nhitng gop v, nhitng danh

gia quy bau ctia quy thay cd va céac ban.
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