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LOI CAM ON
Trude hét, t6i xin chan thanh cam on Ban Gidm
Hi¢u, Phong Khoa hoc Cong ngh¢ va Pao tao sau dai hoc,
Phong Ké hoach Tai vu, Khoa K§ thuat va Cong nghé cta
Truong Pai hoc Tra Vinh di tao diéu kién tot nhét cho toi

thuc hién dé tai nghién ctru khoa hoc nay.

T6i xin goi dén cac Thay va cic em sinh vién trong
nhom nghién ctru da cung t6i hoan thanh dé tai nghién ciru
khoa hoc nay.

Cubi cung cho t6i xin duoc goi 10i cam on téi
nhitng nguoi than, gia dinh, ban bé va dong nghiép da

dong vién, khuyén khich, gitip d& t6i trong subt qua trinh

thuc hién dé tai nghién ctru nay.

Toi xin chan thanh cadm on!

Chu nhiém dé tai

DPang Hiru Phuc




CHUONG 1: ) o
TONG QUAN PE TAI

1.1.  Sw can thiét ciia d@ tai

RoBot 1a san pham dugc ché tao ra chu yéu dya trén co s cua hai yéu t6 do la
khoa hoc va tri tu¢, dugc tao ra tur su tich hop cua nhiéu linh vuc khoa hoc va cong

nghé nhu: co khi, dién, dién tr va cong ngh¢ thong tin...

Robocon 1a mot cude thi rat bd ich cho sinh vién, kich thich kha nang hoc hoi, tu
duy va sang tao ctia sinh vién. Cudc thi nay di co tir rat lau (ndam 2002) va dugc nhiéu
truong dai hoc trong nudc tham gia. Tuy nhién, dbi véi trudng dai hoc Tra Vinh thi
cudc thi ndy con rit moi, giao vién va sinh vién cua trudng chua cé diéu kién tham gia
nén chua c6 nhiéu kinh nghi¢m vé Robocon. Diéu nay da duoc thé hién qua cudc thi
Robocon cdp trudng vira qua, dé thi qua d&, cac robot dugc thiét ké qua so sai va

khong dat chuan dé tham gia cudc thi cap khu vuc hay cao hon 1a cip quéc gia...

Véi muc tiéu tao ra mgt san choi Robocon cho sinh vién truong dai hoc Tra
Vinh, gitp cho giao vién va sinh vién c¢6 dugc nhan dinh téng quan hon vé Robocon,
déng thoi ché tao ra cac mé hinh robot véi két cAu co khi chic chin, hoat dong 6n dinh
nhim 1am mé hinh thi nghiém tryc quan vé Robocon, gitp cho gido vién va sinh vién
c6 thé tiép can Robocon mdt cach nhanh chong. Hudng téi muc tieu TVU sé& tham gia
vao cudc thi Robocon qudc gia trong tuong lai gan, tac gia di dé xuat dé tai nghién ctu
“THIET KE ROBOT DUNG TRONG HQC TAP VA NGHIEN CUU
ROBOCON”
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1.2.

Cac cong trinh nghién ciru lién quan
1.2.1. Toéng quan vé mdt sé cude thi Robocon
Robocon 1a cudc thi dugc khoi xudng tai Nhat Ban. Tu nam 2002, né tro
thanh cudc thi thuong nién do Hiép hdi Phat thanh va Truyén hinh Chau A Thai
Binh Duong (Asia-Pacific Broadcasting Union) to chtrc luan phién tai cac nuéc
thanh vién va mang tén ABU Robocon, dé c6 vii cho phong trao sang tao robot cta
thanh nién trong khu vyc. Thanh vién tai mdi nudc duoc cir mot doi 1a sinh vién
ciia mot truong dai hoc hay cao dang tham dy (ngoai trir nudc ding cai to chirc
duoc cu hai do1). Trong da sb truong hop, doi tham du ABU Robocon dugc tuyén
ra tir vong thi trong nudc do dai truyén hinh thanh vién t6 chtc véi ciing cha dé
nude chi nha dua ra. Moi doi s& c6 2 hodc 3 robot va s& thuc thi nhiém vy trong
vong 3 phut, ddi nao hoan tat cong vi¢e trudce ( hodc lam dugc nhiéu viéc hon) doi
kia s& 1a doi chién thang.
% Robocon 2002:
ROBOCON lan dau tién duoc t6 chic tai Nhat Ban ndm 2002 véi chu dé
"Chinh phuc nti Pha Si". Cac Robot di chuyén trén mit san bang phang dé

thuc thi nhiém vu.

S—— G = o TAN  NMKP=p 0

Hinh 1.1: San choi Robocon nam 2002
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+* Robocon nam 2008:
Puoc to chire tai Pune, An Do voi cha dé Touch the sky (Vuon t6i bau troi)
va luat choi kho hon hin cac nam trudc do. Cac robot thuc hién cong viéc

phuec tap hon.

FIG. 10 : ISOMETR

Hinh 1.2: Sdn choi Robocon nam 2008
** Robocon nim 2011:
Puoc t6 chirc tai Thai Lan voi chu dé Loy Krathong (13 truyén thong cia
Thai Lan nham dé tn vinh cac nit than cua con séng). Cac robot phai thuc hién

cong viéc leo doc, tha qua trén cau bap bénh.

Hinh 1.3: Sdn choi Robocon nam 2011

Trang 3


http://vi.wikipedia.org/wiki/Pune
http://vi.wikipedia.org/wiki/%E1%BA%A4n_%C4%90%E1%BB%99

+ Robocon nam 2012:
Puoc t6 chire tai HongKong véi chi dé "Peng On Dai Gat", Lut thi duoc
dua trén 1€ hoi hai banh bao ctia ngudi Trung Hoa. Cac robot phai chd nguoi,

leo débc, va leo cau thang dé thyc thi nhiém vu.

Hinh 1.4: San choi Robocon nam 2012

1.2.2.  Cudc thi Robocon cip truong cia truong dai hoc Tra Vinh

Truong dai hoc Tra Vinh da td chtrc 2 cude thi Robocon ndi bd vao nam

2011 va 2012.

+* Robocon nam 2011:

Hinh 1.5: Robocon TVU nam 2011
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+ Robocon nam 2012:

Hinh 1.6: Robocon TVU nam 2012

< NHAN XET :

Cudc thi Robocon duoc t6 chirc tir nam 2002 dén nay da dugc 13 ndm, cac dé thi nhin
chung c6 mirc 4o ngay cang kho, ndm sau khé hon nam trude, cac robot phai thuc hién
nhiéu coéng viée phirc tap hon, tir chay trén dia hinh bang phang dén leo déc, leo cau
thang, chd ngudi... vi vay doi hoi cac robot phai dugc thiét ké ngay cang cai tién, hoat

dong 6n dinh hon.

So véi 2 cude thi Robocon ndi bd cua truong dai hoc Tra Vinh vira qua, chiing ta dé
dang nhan ra rang dé thi qua don gian va cac robot thiét ké don gian, dong co va banh
xe va cac mach dién bd tri chua dang, robot khong thé thuc hién duoc cac cong viée

phtrc tap.

1.3.  Muc tiéu caa d@ tai

e Ché tao mot sa ban thi nghiém Robot
e Ché tao mot mo hinh Robot chay ty dong
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e Ché tao mot mo hinh Robot diéu chinh bing tay
1.4. Pham vi nghién ctru
Trong d& tai nay, tac gia tim hiéu vé Robocon, phuong phép thiét ké robot tu
dong va robot diéu khién bang tay thuong st dung trong cic cudc thi Robocon,
d6ng thoi nghién ctru ché tao mot mo hinh thi nghiém Robocon phuc vu cho cong
vi€c giang day va nghién ctru vé robot. Dé tai dugc thuc hién trén co sé ké thira cac
san pham cong nghé da duoc ché tao va ban trén thi truong nhu banh xe, encoder,

cac board mach cong suat...

1.5.  Quy trinh thuc hién
Quy trinh thyc hién dé tai duogc thuc hién theo thu tu cac cong viéc sau:

Bdng 1.1: Quy trinh thuc hién dé tai

16. Tién dd thuc hién

A A <A San pham phai N Nguwoi, co quan
STT Noi dung cong viéc dat Thoi gian thuc hién
Tim kiém tai liéu (phuc vu viéc | Thong tin vé tinh | 04/2012 e o,
1 | tinh toan 1y thuyét va thi cong toan thiét ké va dén Bang Hiu Phac
mo hinh) thi cong mo hinh | 05/2012
. A A 1A A1 . 05/2012 < N ,
2 Mua linh kién, vat tu, thiét ké MG hinh co khi, dén Dang Hiru Phuc
va thi cdng mé hinh Robot Board mach dién 07/2012 bang Hoang Vii
£ . A .2 Board mach va 07/2;012 Dang Hiru Phuc
3 | Viéet chuong trinh diéu khién chuone trinh dén L2 Tan Cuon
8 09/2012 8
’ 09/2012
4 | Chinh sura va viét bao cao Bao cao deén bang Hiru Phuc
10/2012
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CHUONG 2:
PHUONG PHAP VA KY THUAT THU'C HIEN

2.1.  Nguyén ly do dwong cia Robot [5]

Do dudong hay con goi 1a do line 13 phwong phap giup cho robot c6 thé di
chuyén chinh x4c dén cic muc tiéu da dinh truéc, Robot s& di chuyén theo cac vach
tréng hodc den c¢6 san trén san thi diu dé dén cac muc tiéu va ghi diém.

C6 nhiéu phuong phap do dudong khac nhau, ¢ diy tac gia gidi thiéu phuong
phap do dudng bam vach. Pay 1a phuong phap don gian nhung rat hiéu qua va thuong
duoc st dung trong cudc choi Robocon, phuong phap nay dugc thyc hién dya trén co
sO phan chiéu anh sang tir thin Robot xuéng mit san, 4nh sang s& phan xa lai néu gip
vach mau trang va s& khong phan xa ( hodc rat it) néu gip vach mau den hay ving mau
tdi, tir d6 gitip Robot xac dinh dugc duong di dén cac muc tiéu va thue thi nhiém vu do

nguoi diéu khién da 1ap trinh tir trudc.

Nguén Mit thu Nguén Mit thu

IR bi phan xa khi IR bi phan xa rat it khi
gap vach trang gap nén xanh

Hinh 2.1: Cdm bién nhén biét vach mau
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+¢ Thuit toan co ban:

Nguyén tic diéu khién don gian nhat 1a robot 1éch vé phia bén nao thi ta s& diéu
khién cho robot "bé 1ai" vé& huéng nguoc lai. day goi 1a diéu khién ON-OFF. Cach
diéu khién nay tuy don gian nhung robot s& chay lic lu. Nhu vy ta s& can mot cach
diéu khién tot hon,cai tién cta cach trén, d6 1a ta can phai xem x¢ét thém 1a robot
dang 1éch nhiéu hay it dé ta s& "bé 1ai" nhiéu hay it. D4y goi la phuong phap diéu
khién ty 18. Vi duy ta c6 6 cam bién trén robot :3 trai (A1 A2 A3),3 phai (A4 A5 A6).
Ta s€ c6 cac do 1éch twong ung la+2 ; +1 ;0 ;0 ; -1 ; -2 twong Gng v6i A1 A2 A3
A4 A5 A6. Vay néu cam bién A2 c6 tin hiéu ta s& c6 do léch 1a +1, A6 tich cuc ta

s€ ¢0 do 1éch 1a -2. Nhu vay gia tri diéu khién dong co sé ty 1€ theo do 1éch nay :
PWM =PWMO0 +/- K*d¢ léch (¢D)]

Trong d6, K 13 hé s6 ty 16 PWM 1a gia tri diéu xung cho dong co, PWMO 1a tdc do
trung binh.

Hinh 2.2: B¢ léch line cua Robot
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Tt cac gia tri cua cam bién dua vé€ vi di€u khién sé diéu khién téc dd cac dong
co do duong mdt cach phu hop nhat dé dua robot chay vao gira duong line nham

dam bao d6 chinh x4c khi di chuyén.
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Hinh 2.3: Robot nhan line o vi tri trung tam
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Hinh 2.4: Robot bi 1éch line vé bén trdi va bén phai
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Nhu vay, sau khi da xac dinh dugc cac truong hop ma khi do dudong robot co
thé gip phai, ta nhan gia tri ciia cam bién va so sanh véi cac trudng hop da thiét 1ap,
néu cac cam bién dang roi vao truong hop nao thi ta didu khién dong co cho tirng
truong hop do.

T cac gia tri cia cam bién dua vé, vi diéu khién sé diéu khién téc d6 cac dong
co mot cach phu hop nhit dé dua robot chay vao gitra dudng line nhim dam bao do
chinh xac khi di chuyén.

2.2. Vi diéu khién AVR [1],[8]

AVR 1a ho vi diéu khién 8 bit theo cong nghé mdi, véi nhitng tinh ning rat
manh duogc tich hgp trong chip ctia hang Atmel theo cong ngh¢ RISC, n6 manh ngang
hang véi cac ho vi diéu khién 8 bit khac nhu PIC, Psoc. Do ra doi mudn hon nén ho vi
diéu khién AVR c6 nhiéu tinh ning mdi, dap tng téi da nhu cau ciia ngudi st dung, so
véi ho 89xx s& c6 dd 6n dinh tot hon, kha nang tich hop, su mém déo trong viéc lap
trinh va rat tién loi. Hon nita, cong cu lap trinh (mach nap, phén mém soan thao va bién
dich) cho AVR rat don gian, dé sir dung, c6 hd trg mién phi.

% CAac tinh niing méi cia hg AVR:
Hau hét cac chip ho AVR déu c6 céc tinh nang sau:
- B6 nhé chuong trinh Flash co thé 1ap trinh lai rat nhiéu lan va dung luong 16n,
c6 SRAM (Ram tinh) va b nhé EEPROM lon.

Giao dién ndi tiép Serial Peripheral Interface (SPI).

Cac ngo vao/ra (1/0) hai hudng.
Giao tiép 12C.
B bién d6i ADC 10 bit.

Céc ché d6 tiét kiém niang luong nhu sleep, stand by ...
Mot bd dinh tho1 Watchdog.
Timer/Counter 8 bit, 16 bit tich hop PWM

1 b6 so sénh analog.
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- Giao tiép USART...
Mét s6 chip AVR thong dung:

o AT90S1200

o AT90S2313
o AT90S2323 and AT90S2343
o AT90S2333 and AT90S4433
o AT90S4414 and AT90S8515
o AT90S4434 and AT90S8535
o AT90C8534

o ATtinyl0, ATtinyl1l and ATtiny12

o ATtinyl5

o ATtiny22

o ATtiny26

o ATtiny28

o ATmega8/8515/8535
o ATmegal6
« ATmegal6l
o« ATmegal62
e ATmegal63
o ATmegal69
o ATmega32
o ATmega323
o« ATmegall3
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o ATmega64/128/2560/2561
« ATB86RF401.

¢ Lap trinh cho AVR
Pé 1ap trinh cho AVR, chung ta c6 thé sir dung 2 ngon ngit co ban 1a C va ASM.
Nhin chung, 2 ngdn ngit nay c6 nhimng vu va nhugce diém riéng. Ngbn ngir ASM c6 wu
diém 1a gon nhe, giup ngudi 1ap trinh ndm bét sdu hon vé phan ctng. Tuy nhién lai c6
nhuoc diém 1a phtc tap, kho trién khai vé mat thuat toan, khong thuan tién dé xay dung
cac chuong trinh 16n. Nguoc lai ngon ngit C lai dé dung, tién loi, dé debug, thuan tién
dé xay dung cic chwong trinh 16n. Nhung nhuoc diém cua ngon ngit C 1a kho gitp
nguoi 1ap trinh hiéu biét siu vé phan cing, cac thanh ghi, tip lénh cia vi diéu khién.
Hon nita, xét vé toc do, chwong trinh viét bang ngén ngir C chay chdm hon chuong
trinh viét bang ngon ngit ASM, chiém dung bd nhé nhiéu hon ASM. Tuy vao ting bai
toan, tirng yéu cau cu thé ma ta chon lwa ngdn ngit 1ap trinh cho phu hop.
2.2.1.  Chip vi diéu khién ATMEGAS
ATMEGAS 1a chip vi diéu khién ho AVR nén c¢6 day du chirc ning co
ban cua AVR.
- C6 tét ca 28 chan.
- 23 chén 1/0 chialam 3 port 1a B, C, D.
- Nguén cép tir 4.5 — 5.5 vol
- 8Kb bd nhé Flash, nap xo4 10.000 lan
- 512 bytes EEPROM, nap xo04 duoc 100.000 lan
- 1Kb Ram noi
- 32 thanh ghi 8 bit
- 2 timer 8 bit, 1 timer 16 bit
- 3 kénh PWM
- 6 kénh ADC - 10 bit
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- Giao tiép SPI

PDIP
=
(RESET) PC8 [] 1 28 [1PC5 (ADC5/SCL)
(RXD) PDO ]2 27 [1PC4 (ADC4/SDA)
(TXD) PD1 ] 3 26 [1PC3 (ADC3)
(INTO) PD2 [] 4 25 [1PC2 (ADC2)
(INT1) PD3 5 24 [IPC1 (ADC1)
(XCK/TO) PD4 [ 6 23 [1PCO (ADCO)
vee 07 22 [1GND
GND 8 21 [1 AREF
(XTAL1/TOSC1) PB6 (]9 20 [JAVCC
(XTAL2/TOSC2) PB7 [] 10 19 [1PB5 (SCK)
(T1) PD5 ] 11 18 [1 PB4 (MISO)
(AINO) PD6 [] 12 17 [0 PB3 (MOSI/OC2)
(AIN1) PD7 [] 13 16 [1PB2 (SS/OC1B)
(ICP1) PBO [] 14 15 [1PB1 (OC1A)

Hinh 2.5: So'd6 chdn ATMEGAS

2.2.2.  Chip vi diéu khién ATMEGA32

Ciing nhu chip ATMEGAS, ATMEGA32 c6 day du tinh ning cua ho
AVR, vé gi4 thanh so véi cac loai khac thi gia thanh 1a vira phai khi nghién ctru
va lam céc cong viéc ung dung toi vi diéu khién. Ngoai ra, ATMEGA32 ¢6 nhiéu
chtrc ndng hon ATMEGAS nhu: nhiéu /O hon, bd nhé 16n hon, ...

+ Tinh nang :

- B nhé 32KB Flash ¢6 kha nang doc, ghi 10000 lan.

- 1024 byte EEPROM c6 khaning doc, ghi 100000 1an.

- 2KB SRAM.

- 8 kénh dau vao ADC 10 bit, 4 kénh PWM

- C6 40 chan, trong d6 c6 32 chan I/O chia lam 4 PORT A,B,C,D. Cac

chan nay déu c6 ché d6 pull up resistors.

- Giao tiép SPI, ITAG.

- Ngudn cap tir 4.5 — 5.5 vol
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PDIP

N
(XCK/TO) PBO ] 1 40 [0 PAD (ADCO)
(T1y PB1 ] 2 39 @ PA1 (ADCT)
(INT2/AINO) PB2 ] 3 38 [0 PA2 (ADC2)
(OCO0/AIN1) PB3 ] 4 37 [ PA3 (ADC3)
(§5) PB4 5 36 [0 PA4 (ADC4)
(MOSI) PB5 ]| & 35 [J PA5 (ADCS5)
(MISO) PB6 ] 7 34 O pas (ADCB)
(SCK) PB7 ] 8 33 O pa7 (ADCT)
RESET ] 9 32 [ AREF
vce O] 10 31 @ GND
GND ] 11 30 b Aavcc
XTAL2 ] 12 29 O PC7 (TOSC2)
XTALT ] 13 28 [3 PCs (TOSC1)
(RXD) PDO ] 14 27 b Pcs (TDI)
(TXD) PD1 O 15 26 [0 PC4 (TDO)
(INTO) PD2 ] 16 25 O PC3 (TMS)
(INT1) PD3 17 24 B Pc2 (TCK)
(OC1B) PD4 ] 18 23 O PC1 (SDA)
(OC1A) PD5 ] 19 22 O PCO (SCL)
(ICP1) PD6 ] 20 21 [0 PD7 (0C2)

Hinh 2.6: So dé6 chdn ATMEGA32

2.3.  Giao tiép tay game PS2 dié¢u khién robot [7]
2.3.1. Két ndi phin cing

Hinh 2.7: Tay Game PS2 ciia Sony

Trang 14



4. black: ground 6. yellow: attention
2. orange: command
(play station -> controller)

‘ \ 5. red: 7. blue:

\ | POW“ clock
3. grey: 3. 3V
vibration
motor power
72V-9V?

8. white:
g unknown

\

1. brown: data ‘ 9
(controller -> play station) acknoledge

/I

£ 2008 CunousInventor.com

Hinh 2.8: So do chdn cia tay Game
Déi vai didu khién robot, chi can ding cac day sau: Clock, Data, Command,
VCC & GND, Attention.
Clock,Data,Command,Attention ndi vé6i cac chan I/O bat ky. Chan Data nén
dugc kéo ngudn bang dién tro tir 1k-10Kk.
Clock: xung, dong bd hoa qua trinh truyén dit liéu.
Data: dir liéu tir gamepad vé vdk;
Command: dir liéu tir vdk dén gamepad.
Attention: Chip select
VCC: 3-5V; GND:0V
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2.3.2. Céch truyén nhan di liéu
Gampad va vi diéu khién truyén va nhan ting byte dit liéu cung 1 luc

bang giao tiép ndi tiép. Xung Clock duoc giir & mirc cao cho dén khi bit dau gui
1byte. Sau d6, Clock s& dugc dua xubng muc thap dé bat dau qua trinh truyén
va nhan dit liéu trong thoi gian 8 xung Clock. Khi xung Clock ¢ canh xubng, dir
lidu trén dudng truyén bit dau thay d6i. Khi xung Clock ¢ canh 1én, dir liéu
dugc doc. Byte ¢ trong sd thap nhat dugc truyén trudc.
% Céac budc truyén nhén dir liéu: thong thuong trai qua 9 budc.

- Budc 1: Vdk gt 0x01

- Budc 2: Vdk gui 0x42

- Budce 3: Vdk gui 0x00

- Budc 4: Vdk nhan byte thir 4
(UP,DOWN,RIGHT,LEFT,START,SELECT)

- Budce 5: Vdk nhan byte tha 5 (o, O, X, A, R1,R2,L1,L2)

- Budc 6: Vdk nhan byte thir 6: Analog bén phai 0x00 = Left OxFF = Right

- Budc 7: Vdk nhan byte thir 7: Analog bén phai 0x00 = Up 0xFF = Down

- Budc 8: Vdk nhan byte thtr 8: Analog bén trai 0x00 = Left OxFF = Right

- Budc 9: Vdk nhan byte thr 9: Analog bén trdi 0x00 = Up OxFF = Down
Céc nut 4n tich cuc mire thap.

Vidu: - Phim UP duogc an thi byte thir 4 nhan dugc s€ 1a 0b11101111
- Phim vudng duogc 4n thi byte thir 5 nhan duge s€ 1a 0b01111111

2.4.  Phin mém CodevisionAVR [51,[8].[9]

C6 rat nhidu phan mém lap trinh cho AVR, nhu CodeVisionAVR, IAR,
AVRStudio, WinAVR, BascomAVR trong d6 CodeVisionAVR 1a mot trong nhitng
phﬁn mém kha noi tiéng va phé bién, hd tro nhiéu thu vién 1ap trinh. Trong khudén khd

dé tai nay, tac gia stir dung phan mém CodeVision dé lap trinh cho AVR.
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File Edit View FProject Tools Settings Windows Help

i ple|@| & o] |nle] sl &022el ol B % s SEm 2|
Naviuamr||:adﬂmuas4 e
= §h CodeVisionAVR

[§ Mo Froject
{8 Other Files

Messages

[ Insert |

Hinh 2.9: Giao dién phan mém CodeVision

% Pé tao Project méi, ta chon trén menu: File -> New duogc nhu sau:

& CodeVisionAVR =JOEd

File Edit Yiew Project Tools Settings Windows Help

& ple|R] & o« [mle] oaln] @o22el ol ol s 8 =l 2|
Navigator | Code Templates 4 | *
= % CodevisionAvR

i No Project
- Other Files

Messages

| Insert |

Hinh 2.10: Tao Project méi
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Click chon Project sau d6 click chudt vao "OK" dugc cira s6 hoi xem c6 st dung

CodeWinzardAVR hay khong, ta chon " YES" duogc giao dién nhu sau:

#F CodeWizardAVR - untitled.cwp

&F CodeWizardAVR - untitled.cwp

Flle Hzlp
USART | Analog Comparator | ADC | SPI
12C 1wie |  2Wie(12C)

{"Chip jl Ports

Chip: IA.Tmcga'l EL

[
24 MHz

Clock: |8.000000

[T Check Resst Sourcs
Program T ppe:

Iﬂ.pplicatinn

| BibElangedI Froject Information
| EstemallRQ | Timers |

File Help
USART | Analog Comparator | ADC | SPI

12c 1wite | 2wire120)
LCD |___§_I_i_t.-_§!_-_a_t_'r_;_|ed I FProject Information
Chip [ Poris | EsternallRQ | Timers

Ports | PortB | PotC  PortD |

Data Direction Pullup/Dutput W alue
Bit D Out| ol BitD
Bit 1 Out| 0] Bit1
Bit 2 Out| a0l Bit2
Bit 3 Out| 0 Bit3
Bit 4 Out| 0 Bit4
Bit5 Out| 0| Bit5
Bit 6 Out) 0O Bitb
Bit 7 Out| O Bt 7

Click on bit to toggle state

Hinh 2.11:Cdu hinh chip AVR

Str dung chip AVR nao va thach anh tan s bao nhiéu ta nhap vao tab Chip.
Dé khoi tao cho cac cong IO ta chuyén qua tab Ports. Cac chan IO cia AVR mic dinh
trang thai IN, mubn chuyén thanh trang thai OUT dé c6 thé dua cac murc logic ra ta

click chudt vao cac nat IN (mau tring) dé nd chuyén thanh OUT trong cac Tab Port.

Sau d6 chon File -> Generate, Save and EXxit.
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ar -u .cwp
| File | Help | _I
O new | 5P
= open re [12C]
E save Farmnation
Save As. .. | Timers

FProgram Preview
@9 Generate, Saveand Exk  sutValue
L Exit

(=1L R W ¥ U on

Bit2 Ouwl 0| B2
Bit 3 Out| 0| Bt 3
Bit4 Outl O Bit4
Bit5 Out 0| BitS
Bit 6 Out| 0| Bit6
Bit7 Ouw| 0| B?

Hinh 2.12: Luru lai cdu hinh chip

— _
Savein |10 v CBHE
ﬁ Flwe
Hwo_e
My Recant
Documents

(4

Deskiop

My Documerts

!

My Canpues

WyNebwok  Flerane |l K
Places
Saveastpe  [CConplerfes ' K

[see ]
o |

Hinh 2.13: Bt tén Project va lieu vao 6 ciing may tinh
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Sau khi dit tén cho Project, ta chon " SAVE" dé luu Project vao 6 clrng may tinh,

sau do ta s€ c6 giao di¢n soan thao chuong trinh cho AVR.

B CodeVisionAVR - 10.pr] - [C:\cvavr\JACKY\IO KITUO.c] -12E4
[] Fie Edt Project Took Settings Windows Help - B %
B D Jﬂ@ 8| | |u[e s o3RO 08 3% s BmE ¢

fffflff?????*****??*infilf%????***11???1*?????????’?* ﬁ
Thisz progran wes produced by the

CodelfizarddVR V1.24.6 Professional

Aptomabic Progrem Femerator =
& Copyrighc 135B-Z005 Pawel Haidue, HF ImfoTech s r.1.

htep: S hpinfetech, con

e-mail:officefhpinfotech. com

1

2

3

fl

B
(] B

7

8

W Froject :

10§ version -

11} bate s 1272042006
12) kathor - PACG

130 Company : P4CG

14f Conments:

17Q Chip typa : ATnegalsl

160 Progran cype : kpplication
190 clock frequency OB, 000000 Mz
Jf Memory modal : Small

AP External SDAM size : O

Z2fl Data Stack size -1t
&
M4
&
&

TEEfftdtit bbbt e e e A4S ex st a 28t s bk J

fincluda <megalé.h*

o @

He:;sag&s|
Hinh 2.14: Giao dién soan thdao chuwong trinh

Sau khi soan thao chuong trinh xong, ta tién hanh bién dich chuong trinh bang

cach an F9 hodc vao menu : Project — Compile. Pugc cira sé Information nhu sau:
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i Information

X

Caompiler l

Chip: ATmegalb

Proaram type: Application
temory modet Small

Optimize for: Size

[z]printf features: nt, wadth
[z]zcanf features: nt, width
Promaote char bo mt Mo

char iz unsigned: Yes

8 kit enums: Yes

Enhanced core nstructions: On
Autamatic register allocation: On

280 linefz) compled
Mo emors
Mo warnings

Bit variables size: 0 byte(s]

[ata Stack area B0h to 15Fh

Data Stack size: 256 byte(s]

E stimated Data Stack usage: 0 byte(s)
Global vanables sze: 0 byte(s]

Hardware Stack area: 160k to 45Fh
Hardware Stack size: 768 byte(s]

Heap size: 0 bytefs]
EEPROM usage: 0 byte(s) (0.0% of EEPROM)

Hinh 2.15: Cita sé bién dich

Néu chuong trinh khong phét hién 151, ta chon "OK" khi d6 mot file co phﬁn mo rong
1a ".Hex" s& duoc tao ra trong Project, ta dung file nay dé nap vao chip AVR bang thiét
bi nap.
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CHUONG 3

THIET KE VA THI CONG

3.1. Robot tw dong
3.1.1. So db khéi

'l MODUN do line

w

TAY GAP

Ud L J
.O, r A X
7z b BO DIEU KHIEN - ATMEGAS32 *
g A A
o[-~ ==1-----1 ===
U v ¥ v
0 | BOARD CONG BOARD CONG
= | SUAT TRAI SUAT PHAI
-
)
bt
th
2
Motor Motor
Manh /banh
trai phai

Hinh 3.1: so do khéi Robot tu dong

- Khéi ngudn: cung cip ngudn DC cho Robot, gdm cac ngudn 24v, 12v, 5v.

- B9 diéu khién: Diéu khién Robot hoat dong theo churong trinh do ngudi lap trinh

dinh san.

- Board cong suat trai va phai: diéu khién 2 dong co banh xe trai va banh xe phai

cua Robot.
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- Modun do line: thuc hién chtrc ning do duong, gitp Robot di chuyén dung

huong.

- Tay gip: thuc hién chirc ning gip qua.

3.1.2. Thiét ké h¢ thong co khi

Hinh 3.2: Bdng vé chi tiét robot
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< Yéu cau thiét ké:
o Khdi Robot phai nhé 30kg
o Chiéu cao tir Im dén 1,5m
o Chiéu rong tir 0.5m dén 1m
o Tay gap di chuyén doc than
o Banh xe trudc 1a banh da huéng Omi
o Banh xe sau bang nhom duc

3.1.3. Thiét ké cac mach dién

% Mach do duong:
i
Ri R11, R1 Ri R
=30 330 330 330 330 R1 R1 R17,
330 330 330
i) o1 D12 1B 3 (epi:] 020 o021 Dbz2 D23 C24 D4 028 15 D16 o7
LED LED LED ] 1) LED LED LED LED LED LED LED LED ] LED LED

vuhwu’!rjl
“Llovee

EEEGECRE

] =
cos, COS; CDS; %}%&) COs co!

Hinh 3.4a: Board sensor do line

Trang 24



W 50

aT8

our? * _ '?‘m
) -

/N

- o ouTs
Dok
) hz

-4
v%c
- $ BT1S L~ aT14
L1 ar LT ST our i toox _| cis| o - o0k
QUIE DDk Dk T — K 15 INE
en | 2 INS UiBs g <
™= I~ |
J naze Liaz4
L
= VEC
VECC
yog  COND
w3
2 Voo " = | - : il
B outt 5 < i
i =5 £ 8 :
< nt OUT: 4
n 3 R1g, ST Az EH 2
Nig 330 R1 T A3 25 z
A Mg 330 T o 5 Y
I i T A A8 BE =}
A INE 7 OUTE -1 - a0
g i AT B7
i0 MEg D10
LED e 12 g-g g -
RN 3 \ LeD Y €11
coNte A 1
TAHC245

,1|

Hinh 3.4b: Board sensor do line

B§ cam bién do line cua robot dugc thiét ké dua trén co s¢ phan chi€u anh sang, nguon

sang phat ra tir Led va phan chiéu vé quang tré két ndi véi Op-amp dé so sanh mirc

dién 4p, khi phat hién line, dién ap ngd ra ciia cdm bién la muc 1, ngugc lai 1a mic 0.

Vi diéu khién s& doc cac gia tri dién ap nay dé diéu khién robot chay diing hudng.

% Mach cong suat:

e Mach cong suit sir dung loai 1Fet + 1 Relay c6 Opto cach li dé bio vé

chip vi di€u khién khi cé sw co xay ra.

e Fet ¢6 chirc ning diéu khién dong ngit role theo tin s6 PWM dé

thay doi dién ap cip cho dong co.
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e Ngé vao tin hiéu c6 4 chan gom: PWM + ( chan 1), PWM - ( chan 2),
Dir + ( chan 4), Dir - (chan 3).
e Ngé ra gom c6 5 chian gom: chian ngudn 12v, 24v, chan M1 va M2 dé

gin dong co.

24V

R21
D17 iz
%30 FR207 =
T T—
4 Mz 4
LU
3 Bi8&
1 330 CONS
124
2V
CON4 o —
e 7
CON3
DiBFR10T RI8  22R 173
2V
i @ 4
CON1 BS52 o2
m
1 R20 /—/I;
0K CON3
s
w1
e
&7

MACH DIEU KHIEN DONG CO 1 FET 1 RELAY

Hinh 3.5: mach céng sudt
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3.2. Robot diéu khién tay

Robot diéu khién bang tay c6 két cau gan gidng v6i Robot tu dong, tuy nhién co
diém khac biét 1a Robot dugc diéu khién bang bo diéu khién tay, va két ciu co khi
dugc thiét ké chac chan hon, tay gap da nang hon, dé dam bao kha ning hoat dong linh
hoat ctia Robot.

7

<« B¢ diéu khién bang tay gamepad ciia sony:

Hinh 3.6: B¢ diéu khién bang tay

B diéu khién tay v6i cac niit nhan thyc hién cc chirc ning sau: Robot chay thang, lui

thang, queo trai, queo phai, canh tay chay ra - rit vao, gip va tha vat.
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3.3.  Sa ban thi nghiém robot

3.3.1.

So do khoi

|

MODULE CAM BIEN DO LINE, CO

BIEN TRO' CHINH BO NHAY

ﬂ

BOARD THi NGHIEM VI DIEU KHIEN AVR ATMEGA32 GOM: NUT NHAN,

ayvod
HOSNIS OHD AS "WIIHON |HL O¥VO8a OHD AZL "MOLOW OHD AFZ : NQNON 08

[

LED 7 DOAN, LED DON , LCD KY TV,...

i 71

BOARD CONG SUAT BOARD CONG SUAT
MOTOR TRAI MOTOR PHAI

Il L

MOTO BANH TRAI MOTO BANH PHAI

3.3.2.

7
0‘0

Hinh 3.7: So do khoi sa ban thi nghiém
Chiic niing cac khdi

Module ciam bién do line ( do dwong di cho robot):

- Module nay c6 chitc niang nhan biét cic vach tring va den, dua tin hiéu vé
mttc TTL cho board vi diéu khién tir d6 diéu téc cac motor trai va phai.

- Ngudn cip cho module 13 5V, dugc cung cap tir board ngudn.

- Module ¢6 8 led don béo trang thai ctia 8 kénh: led sang (mg véi vach tring,
led tat ung v6i mau den.-Trén module c6 bién trd dung chinh do nhay cta

Sensor.
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Board thi nghiém vi diéu khién AVR ATMEGA32:

- Board bao gdém thanh phan chinh 1a vi diéu khién ATMEGA32, bao gdm cac
khdi sau:

v' Khéi cac ngd I/O thong dung:
o 32 ngo Output vo1 LEDs (high active).
o 32 ngd Input v6i nut nhan (configurable sensitive level).
o 4 LED 7 doan.
o 1TEXT LCD 16*2.
o 1 coi Buzze.
o 32 ngd IO nay ciing duoc ndi ra IO mé rong cua board.
v Khéi ADC:
o 1 cam bién nhiét do LM35 hoidc DS1820 (Option).
o 1 bién tré xoay potentiometer.
v' Khdi truyén thong UART:
o Tich hgp RS232 transceiver (CMOS < TTL).
o Hb tro ngd mo rong cho card chuyén USB <> RS232.
o Hb trg ngd mé rong cho module RF.
v' Khéi RTC:

o St dung thach anh 32K cung cap clock cho bd dao dong dinh thoi
gian thuec.

v' Khéi programming va debug port:
o HOb trg 1 ngd ISP tiéu chuan.

o HOb tro 1 ngd JTAG dé debug onchip.
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v Khdi nguon:

o St dung bo adapter rdi (di kém) hodc 14y ngudn tir card chuyén USB
< RS232.
v' So @b tong quat nhu sau:

——e TEXT LCD 16*2
7-SEG LED &——

Thermo sensor
LM35 or DS1820 (Opt.) e—
(A/D)

Power Supply Biiss6

—= Potentiometer
(A/D)

3 LEQ2 LEDL LEDO

_Cj

—
X2 @5_‘ A
o = = fisizzzzziz:
f“#‘ 2 DSSS orereocBA
= e R i
|E- ' 32 BUTTONS g ™.
= 2 (" ™
o - = DHEEEEE
Communication [9] E] @ L
EXTERNAL MODULE { ..EJ @ 2 @ '
uss TD R$232 .
L ( L) .3 T3 o3
\. a['* ()ﬁ @ ol lo] EI
(17 cclco|f): -
i L I
- SRR =
EGASZ| DEVELOPMENT BOAR
r E?' ‘”h'n' ] Email: support@kht.com.v
JTAG port for
debug onchi
AL i 32 GPIOs with buttons
Standard ISP port for S ® (configurable active level)
programming chip RTC clock

ATMEGA32 o—

|0 expansion port e——

Hinh 3.8: So do tong qudat board thi nghiém vi diéu khién
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Thermo sensor

——=e TEXT LCD 16*2

LM35 or DS1820 (Opt.) e——
(A/D) 7-SEG LED
Power Supply Buzze Potentiometer
(\ (AD)
Tt
> = ' @
RS232 " |
Communication - ¢
A A [ U
JTAG port for
debug onchip
32 GPIOs with LEDs 32 GPIOs with buttons

Standard ISP port for

: ! (configurable active level)
programming chip

RTC clock

IO expansion port
ATMEGA32

Hinh 3.9: board thi nghiém vi diéu khién thuc té

< Board cong suat motor :

- Phan cong suat ding 4 POWER MOFETs IRF3205 c6 thong s6 : VDSS = 55V,
RDS(on) = 8.0mQ, ID = 110A

- Pién 4p cap ngd vao tir +12V dén +40VDC.

- Str dung opto xung 6N137, va IC 1ai MC33883 nén tan s6 PWM co thé dap tng
1én dén 100Khz.

- Ng6 vao opto cach ly PWM+, PWM-, DIR+, DIR-.
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- Str dung IC kich fet chuyén dung MC33883 cua Freescale, nén duty PWM dat
dugc hiéu suat cao, uu diém hon so véi céc IC kich fet khac.

- C6 Led bao ngudn, Led bao chiéu dong co va PWM.

- Board c6 2 nat nhan DIR va PWM thich hop cho viéc test board bang tay.

¢ Khoi nguon:

Str dung b adapter roi hodc 1ay ngudn tir card chuyén USB <> RS232.

Power Supply
Jack ghim ngudn |

PWR SWITCH

» Jumper chon ngudn JP18

MODULE
cz21

Power LED

= Diém cap ngudn mé rong

Hinh 3.10: So dé nguyén Iy khoi nguon

Bdng 3.1: Cdc ché dg nguon cdp

Power mode JP19
Tur adapter roi 1-2 déng
Tur card chuyén USB & RS232 2-3 dong

Khéi nguodn ciing cung cap san cac diém 1dy ngudn mé rong cho cac muc dich khéc.
% Khoi IO véi 32 ngd output LEDs

Trang 32




32 LEDs dugc 14i tryc tiép tir 32 ngd 10, tich cyc mire cao (high active) va c6
thé kich hoat/cam ting port (8 LEDs) mot cach riéng r& nhau nho vao cac jumper
ENABLE/DISABLE LED output tir JP13 - JP16.

JP13 Ip22

ENABLE LED -2 [ 32 LEDS
cho PORT A = EWA_BUZZ | .
X D e JP16
| | ENABLE LED
| .o FB.O FC.O  FD.O | = cho PORT D
| PA.L PB.L PC.lL  PO.1 |
: Fa.2 PBE.2 PC.2  PD.2 : (El?}

g RIS EHL D
ENABLELED &———® é | L FB.3 FC.3 PC.3 | A ENABLE LED
cho PORT B = o cho PORT C

| | K 3
| PA.G PB.4 PC.9  PO.49 | ~
| FA.S FB.S PC.S F-o.sl ( }
) ) QOO |
| PALE PE.6 PLL6 P&

o | A7 FB.7 PC.7 F0.7 | -

32 GPIOs with LEDs
Hinh 3.11: Khéi Led don
< Khoi 10 véi 32 ngé input phim nhén
32 phim nhan duoc dua thang vao 32 ngd IO véi mirc tich cuc c6 thé hiéu
chinh dugc (hi/low) thong qua jumper chon JP9.

Bang 3.2: Chon trang thdi tich cyc cua nut nhan

Miic tich cyc ciia phim nhan JP9
HIGH 1-2 dong
LOW 2-3 dong
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JPS
Chon mdrc tich cypre o——
cho phim nhan

r'- _—— e ——————
| [© O O oll
I P LD FE.0C PC .0 FD .0 I
I O O O O |
I Pa.1 PE.1 PC.1 PD.1 I
L] O O O
| |
Ip,q z FE.Z FPC.2 FD.Z I
L] O O O I
I Fa LS FE.3 FC.3 PD .3
l L] O O O I
I Pa .4 PE.4 PC.4 PD .4 I
o o o ol
I FPA.S FE.5 FC.5 PD .5 I
| |o o o oll
I A& FE.& PC.& PD.6& I
| [© '®)] O ol |
PA.7 _ FB.7 PC.7 i?)

32 GPIOs with buttons
(configurable active level)

Hinh 3.12: Khoi niit nhdn
% Khéi IO véi LED 7 doan
Toan bd port A duoc ndi v6i port ma LED 7 doan thong qua switch SW3 va 1 phan
port B tham gia quét LED 7 doan thong qua switch SW2.
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SW2 J11

PBO — T DISO
PBL — " —Dbist
PB2 e s s DIS2 a y) 5V (7) 3
= = ]
PB3 — . _biss/ 2 a m(T 2 2
R7 1K
sw DIp-a 8 HEADER A]:I-.0Q1§
R6 1K o
Sw3 J14 us © Us ©
N 10 ¥ 10 ¥ ¥
R I T L i
PA2 — " Wo C c 6B c 6B
. — X Wo = < +1c L S
PA4 — R0 e D E 3]0
PAS == R P E T E €
PAG — N %o o\ 5F G 5F
= S5 - —A L e TP S,
SW DIP-8 8 HEADER LED7.1 LED7.2 LED7.3
7-SEG LED e——;
,— — — — P — — — —
| LED3 LED2 LED1 LEDO |
EMISEPLWL
) l o1 oz a3 o3 2
10O m& réng

quét LED 7 doan

RIBTI2ZTEZ2E
el b DPG FEDCB A
a P It 8] — It ° IO md réng
T11 J1a giai ma LED 7 doan

ol el

e Switch SW3
ENABLE Port A
giai ma LED 7 doan

el

[ m
[

e Switch SW2
ENABLE Port B
quét LED 7 doan

Hinh 3.13: So dé nguyén 1y khoi Led 7 doan
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% Khoi IO véi TEXT LCD 16*2

1 phan port D tham gia 14i TEXT LCD thong qua switch SW1

5V

o R24
NAN
10K
Q6 R23\ 5V
AS64 ] AN Q
1k2 J8 SW1

1 —

) 2 —T—
2 —T—

3

7 2 —T— Egg

5 2 —T— PD7

5 - —T— PD6

7 2 —T— PDE

il —r— PD4
2 —T—

8 HEADERSW DIP-8 =

—L_CS8
o 104 R5
10

U4
LCD 1602A

— o (42}
—
5V
o
= /
10K>4—‘
R18 Y

Hinh 3.14a: So dé nguyén Iy khoi LCD
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———= VR chinh contrast F TEXT LCD 16*2
——————————————— N
I —— — "5 — |
| ~ — — I
| \az’ T] |
| | LCD16x2 |
I R24 R23 l
| us [l
I N\ — — _ — =|
4 - i SRR . e = e O v
e JB|UFFBL ENRS D7 D& DS D4
1 ® 2
o

CONTRAST LC

®

Switch SW1 IO mé& réng port
ENABLE port D didu khién LCD
lai TEXT LCD

Hinh 3.14b: So do khoi LCD

% Ngo output véi loa buzze

Buzze

S A564
1k2 w | I
R22 JP22 e — —
g 100 1
] Ls1 ENA BUZZ
:lﬂ L _ e po
L buzz ENABLE PDY

khién loa buzz

Hinh 3.15: So dé nguyén Iy khoi loa buzze
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% Khéi ADC véi LM35 (hoic DS1820) va bién tré xoay potentiometer

5V [
0 ]
5V )
32 (? 2 R1
P23 R2 3 | P24 3 ¢/, K
PAO 2 1 2 2 g 1  PAl
A s IS g1 : £3 ; .
> —I 2 2 [ 1 pA2
1 —
LM35 =
1 DS1820 —

Thermo sensor
LM35 or DS1820 (Opt.) —e Potentiometer
(A/D) (A/D)

wn
P24 o—»N=T] I§ |
ENABLE LM35 ST O
L JP23

ENABLE Potentiometer
Hinh 3.16: So dé nguyén Iy khoi ADC

Bién trod xoay potentiometer va 2 cam bién nhiét d6 LM35, DS1820 lan luot ndi véi
3 kénh ngd vao bod chuyén d6i ADCO, ADC1 va ADC2 thong qua cac jumper JP23,
JP24 va JP25.
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% Khdi truyén thong UART

U3

8 19
X— R2IN R20UT [F1p~X
—o 1 7 | T2IN [—X
o E X x TOUT____| 12 RxD 232 RS232 RXD SEL
z X 14 RIOUT MIT™"7%D 232 RXD_232 6 5
O——~ TIOUT TIN [T ————— S ORISE 3
© 53X 13 Ci+ RXD_RF 2 T 1 PDo
O—3 R1IN ~
O——7—X 6 c3 10uF
O—o—X V-
i 3 J6
0—0 r5—X V+ C1- RS232 TXD SEL
Lo C2+ —_| TXD_232 6 5
5V T~ a4 cs 10uF TXD_USBA 3 1
comz o J a TXD_RF 2 T J PD1
= | | NOuE 16 vC 5 co- S
6 —— J7

c
| MAX232
0.1uF | = C7 *‘
10uF

J5
6 FP1
5 — %
5V
o TXD_RF 7
3 c15
RXD RF 2 104 T
l L
= MODULE RF = = USB TO 232

Hinh 3.17a: So d6 nguyén Iy khoi UART
Khdi truyén thong ni tiép UART hd trg 3 ché do hoat dong:

v Hoat dong théng qua RS232 transceiver (TTL <> CMOS): chitc ning UART
trén chip ATMEGA32 lic nay két ndi v6i COM port thong qua RS232
transceiver dé chuyén doi qua lai giita 2 chuan dién 4p CMOS va TTL (thudng
st dung két ndi véi PC).

v Hoat dong thong qua module thu phat wireless RF: day 1a module roi, nhan tin
hiéu RF chuyén ddi sang tin hiéu UART (TTL) va nguoc lai dé giao tiép véi
chuc nang UART trén ATMEGA32.

v' Hoat dong thong qua card chuyén USB < RS232: ciing 13 module rdi, chuyén
d6i giao tiép USB sang RS232. O mode nay, ngudn cip cho board co thé ldy

tryc tiép tir card chuyén.
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2 jumper chon J6 va J7 phai thiét lap twong tng véi méi mode hoat dong trén theo
bang 3.3.

Luu ¥: trén cung 1 jumper, chi duy nhit 1 mode thiét 1p & cung 1 thoi diém (ddng),
cac mode con lai khong dugc kich hoat (phai dé ho).

Bdng 3.3: Sir dung cdc ché d6 UART

Mode J6 J7
Thong qua RS232 transceiver 5-6 dong 5-6 dong
Thong qua card RF 1-2 dong 1-2 dong
Thong qua card chuyén USB ) )
3-4 dong 3-4 dong
& RS232
Ngd 10 mé réng cho
module thu phat RF
SENSSNES P S N S ey
I Ji[ s Jt
I MODULE R I
] ., |
| | _ 6 - Lua chon két néi chan
| c RKD - TXD I RxD trong tirng mode
COM port .—r o @32
USE| o I
I - RF I
D N v N e
Ja Ji7 £ Es a
| = e o g o
RS232 | S
Communication :I ~ @Cq
Cé

» Ngb IO mé réng cho
module USB < RS232

I
| |
' |
I
| EXTERNAL MODULE |

USB TO RS232 I
| |
| |
l

A O S S SO QP S R L o
Hinh 3.17b: So do khoi UART
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PC6 6 PC7 7
° ~| JP18 RTC clock
JP17
PCce 2 2Pt ———a JP18 - Thiét Iap ché do hoat dong ctia PC7
e —— o
32.768 N_VAR L
= X1 ™ SRS 1
Iy —— !
cii| " 32.768KNz BN [FoRTaR17 }

T

= = = JP17 - Thiét lap ché do hoat déng cltia PC6

Hinh 3.18: So dé nguyén 1y khéi RTC
Chan PC6 va PC7 c6 thé thiét 1ap nhu chan RTC clock input hodc chan chitc ning port
thong thuong théng qua jumper chon JP17 va JP18 voi chi tiét nhu trong bang bén

dudi.
Bang 3.4: Sir dung cdc ché @ RTC

Mode JP17 JP18
RTC clock input 1-2 déng 2-3 dong
Chirc nang port thong thuong 2-3 dong 1-2 déng

% Khoi IO mé rong
Toan bd 32 10 trén ATMEGA32 déu duoc két ndi truc tiép ra ngd 10 mé rong véi
tuy chon dién trd pull up/down (thong qua cac jumper chon JP5, JP6, JP7, JP8) co
thé thiét dat doc 1ap cho timg pin riéng ré trén cung 1 port (thong qua cac switch
chon SW24, SW25, SW26 va SW27).

Bdng 3.5: Sir dung cdc ché dg dién tré pull up/down

JP5 cho port A
_ JP6 cho port B
Resistor mode JP7 cho port C
JP8 cho port D
Pull UP 1-2 déng
Pull DOWN 2-3 dong
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JP5 - Thiét Iap pull up/down _

IO expansion port ._L

resistor cho port A

SW24 — En/Disable resistor "

cho tirng pin trén Port A

JP6 - Thiét Iap pull up/down
resistor cho port B

SW25 - En/Disable resistor

cho tirng pin trén PortB  *

JP8 - Thiét 1ap pull up/down
resistor cho port D

SW27 — En/Disable resistor

@

aps UP___ DOUN L

3 a

X =

0

2

<

o

<

[~

o

[N

".

<

. o

>

Jgﬁ +

up Z =

DOWN
“

up —
JPB

=
DOWN

cho tieng pin trén Port D

JP7 - Thiét lap pull up/down
resistor cho port C

SW26 — En/Disable resistor

(M

PC.OGND+SY FD.7 PDR

cho tieng pin trén PortC ¢

i

lnlslailalss SN 1ol sslss}s N oo} ois QN aslssiellsl= g

(-4
o
~
I
e
—

—

S—_—

Hinh 3.19: So do khoi Port mé réng
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D)

% Cong nap ISP va cong debug JTAG

u2

MOSI 12 PB5
PB5 5 13
J4 50V - | PB6
MOSI 1 2 MISO 2
3 v PB6 6 1 PB7 J1
5 5
/SRCEKSET J d scK 5 PC2 1 2
e g 10 PB7 7 3|20 5V Pca 3 7z
— A © PC3 5 3 TRESET|
/RESET 11 7 8
4 A PC5 9 10 -
ICISP = B
¢
6 | —
e JTAG 1
7 -
VEg
i
74HC4053

JTAG) ICISP

J1
J4a

JTAG port for
debug onchip

Standard ISP port for
programming chip

Hinh 3.20: So dé nguyén Iy khoi cong nap ISP va JTAG

Trén board ho trg 1 céng nap tbc do cao, tuong thich hoan toan voi cong cu nap
USB AVR Prog hodc STK.
Ngoai ra con c¢6 cong JTAG phuc vu debug onchip cho cac yéu cau nang cao trong

tuong lai.
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3.3.3. Cac bai thi nghiém trén sa ban
- Céc bai thi nghiém c6 thé xay dung trén sa ban bao gom:
o X 1y loc nhidu va doc cam bién do line hién thi ra led don trén b thi

nghi¢m.
o Diéu khién tdc DC motor.

Thuyc hién céc bai thi nghiém AVR co ban nhu: led don, led 7doan, LCD, nut nhén,
ADC...

Trang 44



CHUONG 4:

KET LUAN VA HUONG PHAT TRIEN

4.1. Két dat dwogc
Pé tai di hoan thanh voi 6 san pham duoc tao ra vugt mirc ding ky ban dau. Céac

san pham cua dé tai bao gom:

- 1 sa ban thi nghiém Robot ty dong.

- 3 Robot tu dong.

- 2 Robot diéu khién bang tay.

Trong d6, c6 2 robot tu dong va 1 robot diéu khién bang tay di tham gia vao cudc
thi Robocon cap Truong ciia Khoa K thuat va Cong nghé t6 chic vira qua.

% Cac san pham da thi cong:

Hinh 4.1: Cdc san pham cua dé tai
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4.2. Uu khuyét diém

4.3.

< Uu diém:
o Céc san pham dugc thiét ké chic chén, bén dep
o Hoat dong tdt va on dinh cao
o C6 thao rap hodc cai tién d& dang
o Lam mo hinh thi nghiém tryc quan, gitp ich cho viéc gidng day va nghién
ctru.
< Khuyét diém:
o Cac mo hinh robot thiét ké don gian.
o Cac robot chi thyc hién cac bai thi nghiém don gian nhu do duong, gip tha
vat.

o Chua giao tiép duoc modul Analog ciia tay game.

Hwéng phat trién caa dé tai

—Tiép tuc nghién ciru, cai tién mo hinh co khi va chuong trinh diéu khién dé
robot c6 kha nang hoat dong linh hoat hon.

— Thuc hién giao tiép modul Analog cia tay game.

—Nghién ctru cac ky thuat do dudng khac nhu la ban sd, xir 1y anh. ..
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PHU LUC 1
CAC SO PO MACH PIEN

1. Board cam bién do line
i

Ri R11, R1 Ri R
=30 330 330 330 330 R1 R1 R17,
30 330 330
oio o1 D12 1B 3 oia 020 D21 Doz D23 D24 D14 D25 15 C1E o7
LED LED LED D D LED LED LED LED LED LED LED LED v} LED LED
% R R R % 3 X TR % R % RO R R
J2 =
CON1TD
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2. Board mach ngudn cong suat
nguon cong suat
F1

24y
J3 Q
2
r 0/-\/0
FUSE
24vDeC
12v

J4 T R11
3 H 2.2K 12V

4TOUF/S0VATOUF/SOV  a700F 500
JB oS I

LED

i J7
D4 4 4 >
DIODE T G5~ 6 = o7

out voltage

24y cong suat

CON3

CON2 +5V
A

r[v out voltage VDK
L

2
1
+1’12V
U
113 023
3 . N 2 Hvin OUTPUT
1N4007 4 EB =]
12¥DC -+ cul- 2l om a
= — ON/OFF @
1000UF/25V LM2575/TO
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3. Board diéu khién Manual Robot

- .
AAA Y e
e, PN
66R e
RIC I) Dol
DL @
NV b, PN
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e
RIE VJ ACE.
DR o4
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s8R
R18 :
08 o5
NRN
B 121
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RET
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4. Board diéu khién Auto Robot
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5. Board mach bg thi nghiém
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6. Cac Board mach cong suat
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PHU LUC 2
CHUONG TRINH PIEU KHIEN

1. Chwong trinh diéu khién Robot tw dong

*****************************************************/

#include <mega32.h>

#include <delay.h>
T
#define sensor PINC
T T
#define pwmL OCRI1A

#define DirL PORTD.3
T T
#define pwmR OCR1B

#define DirR  PORTD.2
T
#define pwmDC_up_down PORTD.6
#define Dir_up_down PORTD.7
T
#define pwmDC_kep_tha PORTD.1
#define Dir_kep_tha PORTD.0
T
#define limit_kep PINB.2

#define limit_tha PINB.4

#define limit_down PINB.3
T
#define p7 0b00000001

#define p6 0b00000011

#define p5 0b00000010

#define p4 0b00000110

#define p3 0b00000100

#define p2 0b00001100

#define p1 0b00001000

#define tt 0b00011000

#define t1 0b00010000

#define t2 0000110000

#define t3 0b00100000
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#define t4 0b01100000

#define t5 0b01000000

#define t6 0b11000000

#define t7 0b10000000

#define rangoai 0b00000000
#define ngatu 0b11111111
T

bit erL,erR;

void speed(unsigned char L,unsigned char R);

void kep ();

void tha ();

void up ();

void down () ;

void buzzer (unsigned char t); // tham so t la so lan kich buzzer
void doline();

void xoay_phai(); /I xoay phai danh cho ham xoay 180
void xoay_phail(); I/ xoay phai danh cho ham xoay 90
void xoay_trail(); I/ xoay trai danh cho ham xoay 90
void xoay_180(); // xoay robot 180 do

void xoay_phai_90(); Il xoay phai robot 90 do

void xoay_trai_90(); Il xoay trai robot 90 do

void offset_phai(); /l chinh robot ve line trung tam khi lech phai
void offset_trai(); // chinh robot ve line trung tam khi lech trai

T T L
I/ Declare your global variables here

[* CHUONG TRINH MAU

Chuong trinh main gom co cac hoat dong sau:
1. robot do line gap nga tu, dung lai

2. gap qua, nang qua len

3. xoay 180 do, quay tro lai vi tri xuat phat

*/

void main(void)

{

// Declare your local variables here
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// Input/Output Ports initialization

[/l Port A initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/] State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTA=0xFO;

DDRA=0xFF;

// Port B initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/] State7=T State6=T State5=T State4=P State3=P State2=P State1=T StateO=T
PORTB=0x1C;

DDRB=0x00;

// Port C initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/] State7=T State6=T State5=T State4=T State3=T State2=T Statel=T StateO=T
PORTC=0x00;

DDRC=0x00:;

[/l Port D initialization

/I Func7=0ut Func6=0ut Func5=0ut Func4=0ut Func3=0ut Func2=0ut Func1=0ut
FuncO=0Out

// State7=0 State6=0 State5=0 State4=0 State3=0 State2=0 State1=0 State0=0
PORTD=0x00;

DDRD=0xFF;

// Timer/Counter O initialization
/I Clock source: System Clock
Il Clock value: Timer O Stopped
/ Mode: Normal top=0xFF

// OCO output: Disconnected
TCCRO0=0x00;

TCNTO0=0x00:;

OCRO0=0x00;

// Timer/Counter 1 initialization

/I Clock source: System Clock

/Il Clock value: 250.000 kHz

// Mode: Ph. correct PWM top=0x00FF
/[ OC1A output: Non-Inv.
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// OC1B output: Non-Inv.

// Noise Canceler: Off

/I Input Capture on Falling Edge
// Timerl Overflow Interrupt: Off
/Il Input Capture Interrupt: Off

/l Compare A Match Interrupt: Off
/l Compare B Match Interrupt: Off
TCCR1A=0xAl;

TCCR1B=0x03;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCR1AL=0x00;

OCR1BH=0x00;

OCR1BL=0x00;

/[ Timer/Counter 2 initialization
/Il Clock source: System Clock
Il Clock value: Timer2 Stopped
/ Mode: Normal top=0xFF

/[ OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNT2=0x00:;

OCR2=0x00;

/l External Interrupt(s) initialization
I INTO: Off

I INT1: Off

Il INT2: Off

MCUCR=0x00;

MCUCSR=0x00;

I/ Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x00:;

/I USART initialization
/I USART disabled
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UCSRB=0x00;

I/l Analog Comparator initialization

// Analog Comparator: Off

/I Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

SFIOR=0x00;

/I ADC initialization
// ADC disabled
ADCSRA=0x00;

/I SPI initialization
// SPI disabled
SPCR=0x00;

/I TWI initialization
/I TWI disabled
TWCR=0x00;
buzzer(2);
while (1)
{
down();
delay_ms(50);
tha();
buzzer(1);
while(sensor!=ngatu)

{
doline();

}

speed(0,0);
delay_ms(1000);
kep();

up();
buzzer(1);

delay_ms(1000);
buzzer(1);
xoay_180();

delay_ms(300);
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buzzer(1);
while(sensor!=ngatu)

{
doline();

ky

speed(0,0);
while(1);

¥

¥
M

void speed(unsigned char L,unsigned char R)
{
pwmL=L*2.54;
pwmR=R*2.54;
}
T T
void kep ()
{
Dir_kep_tha =0;
delay_ms(20);
while(limit_kep)
{

pwmDC_kep_tha = 1;
}
pwmDC _kep_tha = 0;
}
M T
void tha ()
{
Dir_kep_tha=1,
delay_ms(50);
while(limit_tha)
{

pwmDC _kep_tha =1;

b
pwmDC_kep_tha = 0;
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void up ()
{
Dir_up_down =1;
delay_ms(50);
pwmDC_up_down = 1;
delay_ms(3000);
pwmDC_up_down = 0;
}
T
void down ()
{
while(limit_down)
{
Dir_up_down = 0;
delay_ms(50);
pwmDC_up_down = 1;
}
pwmDC_up_down = 0;
by
T T
void buzzer (unsigned char t)
{
char i;
for(i=0;i<t;i++)
{
PORTA.6=0;
delay_ms(60);
PORTA.6=1;
delay_ms(60);
}

¥
M nnnn

void doline()

{
DirL = DirR =0;
switch (sensor)

{

case p7:
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speed(70,30);
erR=0;
erL=1;
break;

case p6:
speed(70,30);
erR=0;
erL=1,
break;

case p5:
speed(70,40);
erR=0;
erL=1;
break;

case p4:
speed(70,40);
break;

case p3:
speed(70,50);
break;

case p2:
speed(70,60);
break;

case pl:
speed(70,60);
break;

case tt:
speed(77,70);
break;

case t1:
speed(60,70);
break;

case t2:
speed(60,70);
break;

case t3:
speed(50,70);
break;

case t4:
speed(40,70);
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break;

case t5:
speed(40,70);
erR=1;
erL=0;
break;

case t6:
speed(30,70);
erR=1;
erL=0;
break;

case t7:
speed(30,70);
erR=1;
erL=0;
break;

case rangoai:
if(erR==1)
{
speed(0,70);
}
else if(erL==1)
{
speed(70,0);
}

break;
default:
{
if(erR==1)
{
speed(0,70);
}
else if(erL==1)
{
speed(70,0);
}
speed(70,70);
break;
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void xoay_phai()
{

DirL =0;

DirR = 1;

speed(55,40);
¥
T
void xoay_phail()
{

DirL =0;

DirR = 1;

speed(60,45);
¥
T T
void xoay_trail()
{

DirL =1;

DirR = 0;

speed(60,45);
by
T
void offset_phai ()
{

while(sensor!= t4)
{
if(sensor==tt) break;
DirL =0;
DirR=1;
speed(30,30);
}
speed(0,0);
delay_ms(200);
while(sensor!= p4)

if(sensor==tt) break;
DirL =1;
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DirR = 0;
speed(30,30);
}
speed(0,0);
}
T |
void offset_trai ()

while(sensor!= p7)
{
if(sensor==tt) break;
DirL =1;
DirR =0;
speed(30,30);
}
speed(0,0);
delay_ms(200);
while(sensor!=t7)
{
if(sensor==tt) break;
DirL =0;
DirR =1;
speed(30,30);
}
speed(0,0);

¥
M

void xoay_180(void)
{
char i;
offset_phai();
while(i<=3)
{

xoay_phai();
if(sensor==tt){ while(sensor==tt); i++; }
delay _ms(50);
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}
speed(0,0);
delay_ms(300);
offset_trai();

¥
T

void xoay_phai_90()
{
char a;
while(a<2)

{

xoay_phail();
if(sensor==tt){ while(sensor==tt); a++; }

¥

while(sensor!= t4)
{
DirL =0;
DirR =1;
speed(30,30);
}
speed(0,0);
delay_ms(300);
offset_trai();

¥
T

void xoay_trai_90()
{

char a;
while(a<?2)

{

xoay_trail();
if(sensor==tt){ while(sensor==tt); a++; }

ky

while(sensor!= p4)
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DirL =1;

DirR =0;

speed(30,30);
}

speed(0,0);
delay_ms(300);
offset_phai();
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2. Chwong trinh diéu khién Robot diéu khién bang tay

*****************************************************/

#include <mega8.h>
#include <delay.h>

// Declare your global variables here

#define Psdata  PINB.5

#define Pscmd PORTB.0

#define Psatt  PORTD.7

#define Psclk PORTD.6
|

#define PwmL OCR1A /ltoc do dong co ben trai
#define DirL PORTC.4 //chieu dong co trai
#define PwmR OCR1B /ltoc do dong co ben phai
#define DirR PORTC.5 //chieu dong co ben phai
M|

#define PwmDC1 PORTB.3 //OCR2

#define DirDC1  PORTB.4
M|

#define tay_kep PORTD.0

#define Dir_tay kep PORTD.1
T

#define tay_truot PORTD.2

#define DirDC3  PORTD.3
M|

#define kep_token PORTD.4

#define DirDC4  PORTD.5
|

#define toi 0

#define lui 1

#define kep 1

#define tha 0

#define dorong 100 /ltinh theo phan tram
#define do_rong  Oxff*dorong/100 //tinh theo ti le

#define loc_nhieu 10
// Data Types defines
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typedef unsigned char byte;
typedef unsigned int word;

static word timecount;

enum state{setup,runpro};

enum
PS{NOPRESS,SLT,START,UP,RIGHT,DOWN,LEFT,TRIGLE,O,X,SQUARE,L2,R2
,L1,R1};

static byte newnumpressed=NOPRESS;
static byte Psbyte4,Psbyte5,Rightjoylr,Rightjoyud,Leftjoylr,Leftjoyud,;

unsigned char

t 11t 12t rit r2,t up,t down,t left,t rightt _triangle,t square,t start,t selectt Xx;
static byte Ps_access (byte Tdata);

byte PS_state();

void select();
void start();
void up();
void right();
void down();
void left();
void triangle();
void circle();
void x();
void square();
void 11();
void ri();
void 12();
void r2();

I/ Timer O overflow interrupt service routine
interrupt [TIMO_OVF] void timer0_ovf _isr(void)
{

/I1ms timer0

/I Reinitialize Timer 0 value

TCNTO0=0x06;
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if (timecount++==1000)
{

timecount=0;

}

if ((timecount%5)==0)

{
newnumpressed=PS_state();
if(t_r1>0) t rl--;
if(t_11>0) t I1--;
if(t_12>0) t I12--;
if(t r2>0) t r2--;
if(t_ up>0) t up--;
if(t_ down>0) t down--;
if(t_right>0) t right--;
if(t_left>0) t_left--;
if(t_start>0) t_ start--;
if(t_select>0) t_select--;
if(t_triangle>0) t_triangle--;
if(t_x>0) t X--;

¥
¥

void main(void)

{

// Declare your local variables here

/I Input/Output Ports initialization

// Port B initialization

/I Func7=In Func6=In Func5=In Func4=0ut Func3=0ut Func2=0Out Func1=0ut
FuncO=0Out

/] State7=T State6=T State5=T State4=0 State3=0 State2=0 State1=0 State0=0
PORTB=0x21;

DDRB=0b11011111;

// Port C initialization

/I Func6=In Func5=0ut Func4=0ut Func3=In Func2=In Funcl=In FuncO=In
/] State6=T State5=0 State4=0 State3=T State2=T State1=T State0O=T
PORTC=0x00:;
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DDRC=0xff;

[/l Port D initialization

/I Func7=0ut Func6=0ut Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/] State7=0 State6=0 State5=T State4=T State3=T State2=T State1=T StateO=T
PORTD=0xc0;

DDRD=0xFF;

// Timer/Counter 1 initialization

/Il Clock source: System Clock

/I Clock value: 125.000 kHz

/l Mode: Ph. correct PWM top=0x00FF
// OC1A output: Non-Inv.

// OC1B output: Non-Inv.

I/l Noise Canceler: Off

/I Input Capture on Falling Edge
// Timerl Overflow Interrupt: Off
/I Input Capture Interrupt: Off

/Il Compare A Match Interrupt: Off
/l Compare B Match Interrupt: Off
TCCR1A=0xA1,

TCCR1B=0x03;

TCNT1H=0x00:;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCR1AL=0x00;

OCR1BH=0x00:;

OCR1BL=0x00;

// Timer/Counter 2 initialization
/I Clock source: System Clock
/Il Clock value: 125.000 kHz

// Mode: Fast PWM top=0xFF
/[ OC2 output: Inverted PWM
ASSR=0x00;

IITCCR2=0x7C; [//125Khz
TCCR2=0x7B; [//250Khz
TCNT2=0x00:;
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OCR2=0x00;

/l Timer/Counter 0O initialization
/Il Clock source: System Clock
// Clock value: 125.000 kHz
TCCRO0=0x03;

TCNTO0=0x00;

// Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x01;

Il Global enable interrupts

#asm("'sei")

tay kep=tay_truot=kep token=tha;

while (1) /[chuong trinh chinh. Tac dung quet game pad

/Ivi dieu khien lien tuc doc du lieu tu game pad de biet nut nao duoc nhan
//du lieu tra ve thong tin trang thai cac nut nhan duoc luu trong cac thanh ghi:
//Psbyte4 Psbyte5

{
Il PwmL=Leftjoylr;
if((Psbyte4 ==0xFF)&&(Pshyte5 ==0xFF))

{
If((t_r2==0)&&(t_start==0)) DirR=0;
If((t_12==0)&&(t_start==0)) DirL=0;
if(t_left==0) Dir_tay_kep=0;
If((t_11==0)&&(t_12==0)&&(t_select==0)&&(t_start==0)) PwmL=0;
If((t_r1==0)&&(t_r2==0)&&(t_select==0)&&(t_start==0)) PwmR=0;
If((t_up==0)&&(t_down==0))

{
PwmDC1=1;
OCR2=0;
TCCR2=0;
DirDC1=0;
}

If((t_right==0)&&(t_left)==0) tay_kep=0;
If((t_right==0)&&(t_left)==0) Dir_tay kep=0;
if((t_ x==0)&&(t_triangle)==0) tay_truot=0;
If((t_ x==0)&&(t_triangle)==0) DirDC3 =0;
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DirDC4=0;

t square=100;

else

if((t_r2==0)&&(t_start==0)) DirR=0;
iIf((t_12==0)&&(t_start==0)) DirL=0;
if(t_left==0) Dir_tay_kep=0;
If((t_11==0)&&(t_12==0)&&(t_select==0)&&(t_start==0)) PwmL=0;
If((t_r1==0)&&(t r2==0)&&(t_select==0)&&(t_start==0)) PwmR=0;
If((t_up==0)&&(t_down==0))
{
PwmDC1=1;
OCR2=0;
TCCR2=0;
DirDC1=0;
}
/[tat nut khi nhan cung luc
triangle();
circle();
X();

square();

up();
right();
down();
left();
110);
r1();
12();

r2();
start();
select();

Trang 77



/Ivi dieu khien se gui 1 byte yeu cau game pad tra ve du lieu trang thai cua game pad
byte Ps_access (byte Tdata)

{
byte i,data=0;

for (i=0;i<8;i++)

{
Pscmd=(Tdata>>i)&0x01;
Psclk=0;
delay us(20);
data|=(Psdata<<i);
Psclk=1;
delay us(20);

}

return data;

¥

byte PS_state()
{
#asm("'cli")
Psbyte4=0xFF;
Psbyte5=0xFF;
Psatt=0;
//bytel
Ps_access(0x01);
//byte2
switch(Ps_access(0x42))
{
case 0x41: //byte 3
if (Ps_access(0x00) == 0x5A)
{
//byte 4
Psbyte4 = Ps_access(0x00);
//byte 5
Psbyte5= Ps_access(0x00);
}
case 0x73:
/lbyte 3
iIf (Ps_access(0x00) == 0x5A)
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//byte 4
Psbyte4=Ps_access(0x00);
//byte 5
Psbyte5=Ps_access(0x00);
//byte 6
Rightjoylr =Ps_access(0x00);
/Ibyte 7
Rightjoyud =Ps_access(0x00);
//byte 8
Leftjoylr=Ps_access(0x00);
//byte 9
Leftjoyud=Ps_access(0x00);
}
¥
#asm("'sei")
Psatt=1,
return 0;
¥
//:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
void r1()
{
if((Psbyte5&8)==0)
{
t rl=loc_nhieu;
PwmR=254;
¥
¥
//:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
void r2()
{
if((Psbyte5&2)==0)
{
t_r2=loc_nhieu;
DirR=1;
PwmR=254:
}
¥
//:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
void 11()

Trang 79



if((Psbyte5&4)==0)
{
t_I1=loc_nhieu; //khong bo duoc, anh huong do on dinh dong co
PwmL=254;
}
}
//:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
void 12()
{
if((Psbyte5&1)==0)
{
t_12=loc_nhieu;
DirL=1,;
PwmL=254;
¥
}

void select()
{ if((Psbyte4&1)==0)

{
t_select=loc_nhieu;
PwmL=PwmR=254;
b
¥
//:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
void start()
{
if((Psbyte4&8)==0)
{
t_start=loc_nbhieu;
PwmL=PwmR=254:
DirL=DirR=1;
b
}
//:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
void up()
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if((Psbyte4&16)==0)

{
t_up=loc_nhieu;
TCCR2=0x7C;
OCR2=255;
}
}
//:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
void down()
{
if((Psbyte4&64)==0)
{
t _down=loc_nhieu;
TCCR2=0x7C;
OCR2=255;
DirDC1=1;
}
}
//:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
void right()
{
if((Psbyte4&128)==0)
{
t_right=loc_nhieu;
tay _kep=1,;
}
by
//:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
void left()
{
if((Psbyte4&32)==0)
{
t_left=loc_nhieu;
tay_kep=1,;
Dir_tay_kep=1;
}
}
//:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
void triangle()
{
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if((Psbyte5&16)==0)

{
t_triangle=loc_nhieu;
tay_truot=1,
¥
by
//:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
void x()
{
if((Psbyte5&64)==0)
{
t x=loc_nhieu;
DirDC3=1;
tay truot=1;
b
¥
//:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
void square()
{
if((Psbyte5&128)==0)
{
if(t_square>0) t square--;
else
{
kep_token=kep;
by
b
¥
//:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
void circle()
{
if((Psbyte5&32)==0)
{
kep_token=tha;
b
b
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3. Chuwong trinh Test sa ban thi nghiém

*****************************************************/

#include <mega32.h>

/I Alphanumeric LCD functions

#include <alcd.h>
#include <delay.h>

#define PWML OCR1A
#define PWMR OCR1B
#define DIRL PORTD.6
#define DIRR PORTD.7
#define BUZZ PORTD.3

#define STARTBUT PIND.2

#tdefine SENSORS PINC

#define FORW 0
#define REV 1

#define MAXSPEED 255

#define center 0b00011000

#define rl
#define r2
#define r3
#define r4
#define r5
#define r6
#define r7

#define 11
#define 12
#define 13
#define 14
#define 15
#define 16
#define 17

0b00001000
0b00001100
0b00000100
0b00000110
0b00000010
0b00000011
0b00000001

0b00010000
0b00110000
0b00100000
0b01100000
0b01000000
0b11000000
0b10000000
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#define err 0b00000000

#define quarter 0b00111100

char cnt;
void sound(char count)
{
while(count--1=0)
{
BUZZ=0;
delay _ms(100);
BUZZ=1;
delay _ms(100);
}
}

I/l Timer 0 overflow interrupt service routine
interrupt [TIMO_OVF] void timerQ_ovf _isr(void)
{
switch (SENSORS)
{
case (center) : PWML=PWMR=MAXSPEED;
break;
case (rl): PWML=MAXSPEED;
PWMR=MAXSPEED*6/7;
break;
case (r2): PWML=MAXSPEED;
PWMR=MAXSPEED*5/7;
break;
case (r3) . PWML=MAXSPEED;
PWMR=MAXSPEED*4/7;
break;
case (r4) . PWML=MAXSPEED;
PWMR=MAXSPEED*3/7;
break:
case (r6) : PWML=MAXSPEED;
PWMR=MAXSPEED*2/7;
break:
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case (r7) : PWML=MAXSPEED/2;
PWMR=MAXSPEED*1/7;
break:

case (I11): PWMR=MAXSPEED;
PWML=MAXSPEED*6/7;
break;

case (12): PWMR=MAXSPEED;
PWML=MAXSPEED*5/7;
break;

case (13): PWMR=MAXSPEED,;
PWML=MAXSPEED*4/7;
break;

case (14) : PWMR=MAXSPEED,;
PWML=MAXSPEED*3/7;
break:

case (16) : PWMR=MAXSPEED;
PWML=MAXSPEED*2/7;
break:

case (I7): PWMR=MAXSPEED/2;
PWML=MAXSPEED*1/7;
break:

default: if (SENSORS&0b00111100)==quarter)

{
sound(l);
++ent;
while ((SENSORS&0b00111100)==quarter);

¥

}

void main(void)

{

// Declare your local variables here
// Input/Output Ports initialization

/I Port A initialization
/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
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/l State7=T State6=T State5=T State4=T State3=T State2=T State1=T State0=T
PORTA=0x00;
DDRA=0x00:;

// Port B initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/] State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTB=0x00;

DDRB=0x00;

// Port C initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
/] State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTC=0xFF;

DDRC=0x00;

[/l Port D initialization

/I Func7=In Func6=In Func5=0ut Func4=0ut Func3=In Func2=In Funcl=In FuncO=In
/] State7=T State6=T State5=0 State4=0 State3=T State2=T State1=T StateO=T
PORTD=0x00;

DDRD=0x30;

DDRD.6=1;

DDRD.7=1;

DDRD.3=1;

PORTD.2=1;

// Timer/Counter 0 initialization
/I Clock source: System Clock
Il Clock value: 115.200 kHz

// Mode: Normal top=0xFF

// OCO output: Disconnected
TCCRO0=0x03;

TCNTO0=0x00;

OCRO0=0x00;

/l Timer/Counter 1 initialization

/I Clock source: System Clock

/Il Clock value: 115.200 kHz

/l Mode: Ph. correct PWM top=0x00FF
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// OC1A output: Non-Inv.

// OC1B output: Non-Inv.

I/ Noise Canceler: Off

/l Input Capture on Falling Edge

// Timerl Overflow Interrupt: Off
/I Input Capture Interrupt: Off

/l Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
TCCR1A=0xA1,

TCCR1B=0x03;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCR1AL=0x00;

OCR1BH=0x00;

OCR1BL=0x00;

// Timer/Counter 2 initialization
/I Clock source: System Clock
/I Clock value: Timer2 Stopped
/ Mode: Normal top=0xFF

// OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNT2=0x00;

OCR2=0x00;

/l External Interrupt(s) initialization
I/ INTO: Off

I/ INT1: Off

I INT2: Off

MCUCR=0x00;

MCUCSR=0x00;

I/ Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x01;

/I USART initialization
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/I USART disabled
UCSRB=0x00;

I/l Analog Comparator initialization

/I Analog Comparator: Off

I/l Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

SFIOR=0x00;

/Il ADC initialization
// ADC disabled
ADCSRA=0x00;

/I SPI initialization
/I SPI disabled
SPCR=0x00;

/I TWI initialization
/I TWI disabled
TWCR=0x00;

I/l Alphanumeric LCD initialization
// Connections are specified in the
I/ Project|Configure|C Compiler|Libraries|Alphanumeric LCD menu:
/I RS - PORTA Bit 0

// RD - PORTA Bit 1

/ EN - PORTA Bit 2

// D4 - PORTA Bit 4

// D5 - PORTA Bit 5

// D6 - PORTA Bit 6

// D7 - PORTA BIt 7

/I Characters/line: 16

Icd_init(16);

Icd_clear();
Icd_gotoxy(0,0);
Icd_putsf("HELLO™);
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DIRL=DIRR=FORW,;
while(STARTBUT!=0) sound(1);
I/ Global enable interrupts
#asm("'sei")
while (1)
{
if (cnt==2)
{
#asm("cli)
PWML=PWMR=MAXSPEED;
DIRL=FORW;
DIRR=REV;
delay _ms(5000);
#asm("sei")
DIRL=DIRR=FORW;
cnt=0;
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