LOI MO PAU

Hién nay sb lugng cic phuong tién tham gia giao thong tai Viét Nam
ngdy mot ting, nhit 13 & nhitng thanh phd 16n nhu Ha Noi va TP HO Chi
Minh. Trong nhiing nim gan day clng vdi sy phat trién ciia nén kinh té 1a toc
d6 gia ting khong ngimg vé cac loai phuong tién giao thong. Su phat trién
nhanh chdng cua cac phuong tién d din dén tinh trang tic nghén giao théng
hay xay ra thuong xuyén vao nhiéu thoi diém. Van dé dat ra & day 1a 1am sao
dé dam bao tinh trang giao thong dugc thong sudt va s dung dén giao thong
tai cac nga tu, nhitng noi giao nhau cua cac lan duong la mot giai phap buc
thiét rat can duogc giai quyét. Luong xe trén cac tuyén duong cé luu luong cao
s& tich lily theo thoi gian, 1a mot trong nhitng nguyén nhan co ban dan dén tac
nghén. Pidu nay khong chigdy lang phi vé thoi gian, nhién liéu ma con anh
huong xau dén strc khoe, tam 1y nguoi dan va moi truong sinh théi.

Muyc dich caa md hinh 1a diéu khién hé thong giao thong gilp cho céac
nat giao thong khong bi un tic, phan ludng cho cac xe chay theo hang 16i
tranh xay ra tai nan déng tiéc khi tham gia giao thong.

Dua trén phuong phap nghién ciu va phan tich dac tinh chirc nang cua
cac linh kién, céc IC va &p dung nhitng kién thic da hoc cing véi su huéng
dan cua giang vién phu trach dé xay dyng nén mot mo hinh diéu khién dén tin
hiéu giao thong thong minh, quan 1y hoat dong tot va dung vai yéu cau cia dé

tai.



CHUONG 1.
TONG QUAN VE MO HINH THIET KE

1.1. TINH CAP THIET CUA PE TAI

Ngay nay, canh quan d6 thi Ha Noi dugc nhé t61 bdi sy gia tang dang
ké cac phuong tién giao thong ca nhan. Xe hoi va xe may dang 1am cac duong
phd dudng nhu nhé hep hon va khién hoat dong giao thong trd nén kho khin
hon. Pé giam un tic, chinh pha Viét Nam di qui hoach mot Hé thong giao
thong van tai cong cong (GTCC), bao gom cac tuyén tau dién ngdm va nhiing
tuyén duong danh riéng cho xe buyt. Tuy nhién, van nan tic nghén giao thong
va 6 nhiém moi trudng dang ngay cang tré nén nghiém trong hon. Trong khi
d6, mang ludi van tai cong cong, hién dang trong qué trinh chuan bj trién
khai, lai c6 tién do rat cham.

Hoi gifra nhirng nam 1990, cac hoc gia mi€u ta Ha Noi 1a thanh phé noi
hoat dong giao thong dang chuyén tir xe dap sang xe mdy (Godard, 1996).
Hoi gifta nhitng nam 2000, cac nha nghién cru nhan dinh Ha No6i 1a mdt
“thanh phé phu thudc vao xe may) va van dé tic nghén giao thong dang ngay
cang trd nén nghiém trong hon bao gio hét. Tha do cta Viét Nam, von duoc
coi 1a “thanh phd phat trién nhanh ciia thé giéi” dang phai d6i mat véi van
nan tic nghén giao thong trén dién rong giéng nhu nhiéu thanh phd khac &
chau A, dic biét 1a nhitng thanh phd da ting trai qua viéc xe hoi héa nhanh
chong (Barter, 2000). Lién quan t6i van dé nay, rat nhiéu giai phap déi pho da
duoc chinh quyén thanh phd ap dung nhu: nang cap mang ludi dudng bo hién
c6, xay dung méi cac con duong, cdu vuot va ham ngam; to chic lai giao
thong & cac diém giao cat; thuc thi luat giao thong; lép dat hé théng dén tin
hiéu giao thong; cai thi¢n hoat dong cia h¢ théng giao thong cong cong hi¢n

nay. Nhung, du di cé nhiing khoan dau tu d6, tinh hinh giao thong van khong



dugc cai thién 1a bao. Cach day mot vai nam céac cap chinh quyén da cé mot
s6 quyét dinh nham giam su chuyén doi nhanh chéng phuong tién giao thong,
Viéc xay dung mot Hé théng giao thong cong cong (dwa trén mang ludi
duong sat co ste chuyén chd 16n/ dudng sat nhe (MRT/MRT) va céc tuyén xe
buyt toc do cao) duong nhu 1 cdu tra 1oi thoa dang nham dat duwoc muc tiéu
mot hé thong giao thong d6 thi bén vimg. Nhung da xuat hién nhiing hoai
nghi vi téc d6 trién khai qua cham va vi nhitng khé khin ma thanh phd phai
giai quyét nham hoan tat viéc xay dung mot Hé thong van tai cong cong lién
két.

Sau khi dé tai duoc dua vao tng dung trong thuc té s& giai quyét dugc
van dé Uin tac giao thong ¢ nhiéu noi.

1.2. HE THONG PEN GIAO THONG THONG MINH TREN THE

r

GIOI

Trong nhiing nim gan day, thé gidi néi nhiéu dén su can thiét phai c6
mot Hé théng giao thong thong minh (Intelligent Transport System - ITS). Vé
thuc chat, ITS 1a ung dung cong nghé cao dién tir, tin hoc va vién thong dé
diéu hanh va quan 1y h¢ théng giao thong van tai. Tai mot s6 nuée phat trién,
tu dong hoa truyén tin trong giao thong van tai da duogc trién khai hang chuc
nam nay.

Muc tiéu cua ITS 13 gi? ITS duoc coi 1a mot hé thong 16n, trong d6 con
nguoi, phuong tién giao thong, mang ludi dudng giao thong 1a cac thanh phan
ciia hé thong, lién két chit ch& véi nhau nham bao dam cho hé théng giao
thong van tai dat cac muc tiéu: giam tai nan giao théng, gidm un tic giao
thong, giam 6 nhiém méi truong, ha gid thanh van chuyén; tang hiéu qua van
chuyén, tao diéu kién thuan loi tdi da cho viéc di lai... Nhat Ban 1a mot dién
hinh thyc hién ITS.

Budc khai diu dé trién khai ITS tai Nhat Ban, cac thong tin vé giao

thong dugc cung cip qua Hé thong thong tin lién lac mot phuong tién giao



thong (VICS). Pay 1a mot 1 hé thong dit liéu sé nham cung cép cho cac i xe
thong tin cap nhat vé giao thong dudng bo. Str dung hé théng nay, thong tin
chi tiét vé duong bd can thiét cho 1ai xe duoc truyén di tir cOt tin hiéu dat trén
duong téi hé thong thiét bi dinh vi dat trén xe. Thong tin truyén di trén dién
rong duoc théng qua dai phat song FM. Tir 1996-1998, sé luong hé thong
VICS ban ra da dén 600.000 chiéc. Noi duogc trang bi dau tién 1a cac duong
phd cua tha d6 Tokyo. Hé thdng hd tro lai xe ty dong trén dudng cao tdc
(AHS) dé dugc nghién ctru va phat trién tir nam 1991. Muc tiéu nghién ctu 1a
canh bao nhiing nguy hiém phia trudc trén dudng, xac dinh vi tri cua céc
phuong tién giao thong khac, ngin ngira va dap dang sau. AHS duoc nghién
ctru trén 3 linh vuc chi yéu: Thong tin: nghién ctru viéc cung cap thong tin
cho 14i xe; Diéu khién: nghién ctru ho tro diéu khién xe; Dan duong tu dong:
nghién ciru hd trg 1ai xe hoan toan ty dong. Su an toan cua lai xe I trach
nhiém cua hé thdng nay. Du 4n Phuong tién giao thong an toan cao (ASV)
cling da bit dau duoc nghién ctru tir 1991 bao gém 6 linh vuc va 32 hé thong.
Nhiéu két qua di dat duoc trong phat trién cong nghé tu dong. Mot sd nha san
Xudt 6 to da ban ra cac hé thong diéu khién dan duong thich tmg. Hé thong
thu thué duong dién tr dé chdng un tic giao thong (ETS) da dugc nghién ciru
tir 1990 va trién khai tir thang 3-1997. Hé thdng nay cua Nhat Ban phu hop
Vi tat ca cac kiéu thu thué duong trong khi sir dung cing mot thiét bi trén xe.
Giai doan tir 2000 dén nay thuc sy 1a mot cudc cach mang trong hé thong giao
thong véi cac dich vu cua ITS cho nguoi st dung & Nhat. Tir nam 2005-2010,
theo chuong trinh da xay dung, ITS s& két hop cong nghé méi v4i nang cap
co so ha téng, hoan thién phap ché va thé ché xa hoi, 14i xe tu dong s€ tro
thanh hién thyc, han ché toi da un tic giao thong. Nhat Ban dat hep nguoi
doéng nhung rat tu hao vi d 4p dung cong nghé phat trién cac dir liéu diéu
khién bang may tinh cho hang triéu 6 to, tao nén mot phuong tién di lai théng

minh nhat thé gi6i.



Thong minh hoéa hé théng giao thong chinh 1a giam vai trd cua con
ngudi trong diéu hanh giao théng. Khi con ngudi khong con vai tro gi thi s&
dat dén muc tu dong héa. PBay chinh 1a muc ti€u cao nhét cta ITS. Pé dat
dugc muc ti€u nay, ITS phdi co 3 giai doan: thu thdp thong tin, xtr Iy thong
tin va dua thong tin dugc xir 1y t&i nguoi tham gia giao thong.

Traffic Control and Surveillance

Traffic Signals

Traffic Control Centre Variable Message Sign

CCTV Camera

Vobiclo Dtector | g
Lane Control Signal
Hinh 1.1. Hé thong ITS Hong Kong str dung hé thong CCTV va cac
cam bién dé thu thap thong tin.

Chinh vi vay, s€ c6 nhiéu camera va cam bién duoc lép dat trén mat
duong dé thu thap cac thong tin vé ludng giao thong, khi hau, thoi tiét,... cac
thong tin ndy dugc hé thong may tinh phan tich va xtr 1y, sau d6 cung cap tro
lai cho tai xé vé tinh hinh giao thong trén dudng dé tai xé chon giai phap giao
thong toi vu, gitp han ché t6i da tai nan va un tic giao thong, dam bao thoi
gian di lai ngdn nhat va an toan nhét cho cac phuong tién dang luu thong trén
duong. Pay 1a hé théng bao gdm cac phuong tién truyén hinh, ndi mang quan
1y toan qubc. Nha quan 1y chi can ngdi mot chd van co thé bao quat dugc toan
bd hé théng duong toan quéc. Don cur, mot sy kién dang x4y ra trén mot diém
ctia duong cao toc c6 thé 1ap tuc duge thong bao trong toan hé théng quan 1y
va st dung dudng cao tdc, dong thoi két ndi véi to chirc thanh tra giao thong

trén toan qudc dé kip thoi xur 1y.
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Hinh 1.3: M4t trung tam giam sat giao thong tai Nhat Ban
Tai Nhat, tham chi nguoi di bd cling dung may dinh vi tir xa. Trong cac
du an nghién ctru gan day, cong nghé giong noi két hop mat kinh va tai nghe
cho ngudi mu dé thu nhan céc tin hiéu tia héng ngoai. Khi nhan dugc cac tin

hi¢u giao thong, hé théng s€ phat ra am thanh "do, do, do6" hodc "xanh, xanh



xanh" dé canh bao ngudi st dung khi qua duong. Nhat Ban khong phai 1a
qudc gia duy nhat ap dung hé théng van tai thong minh trén duong phd. Tai
My, co quan nghién ctru ITS da dugc thanh 13p tir nam 1990 véi tén goi "Hiép
hoi phuong tién giao thong thong minh duong bd MJ". Nguoi lai xe My s€
dugc giam mot s6 18 phi néu thanh toan bé‘mg dién tr. Tr nam 1992, Lién
minh chau Au (EU) d& c6 nhiéu chuong trinh, dy an nghién ctru, tmg dung
cong nghé thong tin trong giao thong van tai. Nam 1998, Han Qudc 1a nudc
chu nha t6 chirc Hoi nghi quéc té vé ITS va cong bd chuong trinh tong thé
quéc gia vé ITS do — B Giao thong van tai va Xay dung chu tri. Nam 1996,
Bo Giao thong van tai Trung Qudc da thanh 1ap Trung tim nghién ciru vé ITS
va hé thdng quan 1y giao thong tu dong di dugc trién khai ¢ Béic Kinh.
Malaixia dang ddy manh phét trién ITS va di c6 du an tong thé vé ITS. Hé
théng ITS da dugc lap dat & mot sd tuyén duong thu thué. Nam 1996, céc co
quan cta Chinh phu Nhat Ban dd phdi hop soan thao"Chuong trinh tong thé
vé ITS cua Nhat Ban". Tai Xinhgapo, Chinh pht budc nguoi 1ai xe phai sir

dung may thanh toan 1& phi cau dudng so.

Hinh 1.4: Lap dat cac Camera giam sét tai cac nit giao thong



Tai Viét Nam, viéc nghién ctu va ung dung ITS 1a can thiét, va phai
lam timg budc cho phu hop vai diéu kién Viét Nam, dé dén nam 2020 c6 co

s& ha tang cho ITS nhu mét s6 nude trong khu vyc hién nay.

1.3. Y TUONG THIET KE MO HINH PIEU KHIEN TiN HIEU PEN
GIAO THONG.

Duya trén 13 mot sd hé thong dén giao thong théng minh hién dai trén
thé gi6i vé tinh ning ty dong hoa cta nd, qua d6 ching ta c6 thé tham khao va
tmg dung vao trong thuc té. Tuy nhién voi thoi gian, kién thuc va kinh phi
han hep viéc thiét ké mot mod hinh diéu khién giao thong thong minh con kho
khan vi vay em sé& thiét ké mot mo hinh Pén giao thong thu nho phu hop véi
thiét ké theo dang dién hinh , ph6 thong hién nay dang sir dung tai nudc ta.
Ngoai ra dén giao thong sé c6 thém kha ning c6 thé thay doi duoc thoi gian
cac tuyén tuy vao luu lwong nguoi ma ta cd thé thiét lap thoi gian cho céac
tuyén tuy vao ting thoi diém. Thiét ké nay rdt phu hop cho nhiing tuyén
duong, cac diém giao nhau vao gid cao diém, tan tim,...va phan nao khic
phuc duoc tinh trang 4ch tic giao thong dang dién ra hang ngdy tai cac thanh

phé 16n trén ca nude.
1.4. CAC PHUONG AN THIET KE MACH PIEU KHIEN

1.4.1. Véi mach dung IC rai
Uu diém:
- bam bao do chinh xéac cao
- Tan sb dap wng cua mach nhanh
- Ton hao cong suat bé, mach co thé sir dung pin hoic acquy
- Kha ning dém rong
_ Gi4 thanh thip
- Mach don gian dé thyuc hién



Nhuroe diém:

Véi viéc st dung ki thuat s6 khé c6 thé dap tng duogc viéc thay doi sé
dém. Mudn thay d6i mot yéu cau nao dé cua mach thi budc long phai thay doi
phan ctng. Do d6 mdi lan phai lap lai mach dan dén ton kém vé kinh té ma
nhiéu khi yéu cau d6 khdng thuc hién dugc bang phuong phap nay vi viéc
tinh toan cac thuat toan rat phirc tap.

1.4.2. Vé&i mach dung PLC
Uu diém:

- Tan s dap tng ciia mach nhanh

- C6 kha nang khir nhiéu tir bén ngoai dam bao tin hiéu diéu khién

- Kha ning dém rong

- Bam bao do chinh xac cao

- C6 thé thay d6i mot cach linh hoat bang viéc thay doi phan mém,
trong khi d6 phan cimg khong can thay doi.

Nhueoe diém:

- Vén dau tu kha cao

- Khong phu hop véi lam mé hinh nhé gay lang phi vé tai chinh ciing
nhu tai nguyén cua PLC.

1.4.3. Véi mach két ndi véi may tinh
Uu diém:

- Tdc d6 xtr Iy rat 16n

- Pam bao do chinh xac cao

- C6 thé thay d6i mot cach linh hoat bang viéc thay doi phan mém,
trong khi d6 phan ctmg khong can thay doi.

- C6 thé quan 1y tir xa qua mang

Nhuroe diém:
- Vbn dau tu cao

- Chuong trinh diéu khién 1ap trinh phirc tap.



- Lang phi tai nguyén cuia may tinh vi chuong trinh sir dung trong mo
hinh khong phai xur ly nhirng thuat toan qua phuec tap.
1.4.2. Véi mach dung ky thuat vi diéu khién

Ngoai nhitng uu diém nhu da liét ké trong phuong phap ding IC roi thi
mach dém san pham dung k§ thuat vi diéu khién con c6 nhirng uu diém sau:

- Mach c6 thé thay doi sé6 dém mét cach linh hoat bang viéc thay doi
phan mém, trong khi d6 phan cang khong can thay d6i ma mach duing IC roi
khong thé thuc hién duoc.

- S linh kién st dung trong mach it hon nén gia thanh thap hon.

- Mach don gian hon so v6i mach dung IC roi, PLC hay may tinh
nhung van dam bao duoc tinh ning diéu khién ctia mé hinh.

= Trong thiét ké nguoi ta thuong chon phuong phép toi uu va kinh té

do @6 em chon phuong phap xay dung vi mach dung k¥ thuat vi xi .

10



CHUONG 2.

NGHIEN CUU CAC
THIET BI SU DUNG TRONG MO HINH

2.1. KHOI PHIiM PIEU KHIEN BANG TAY

2.1.1. Cong dung ciia mit nhan

Nut bidm 12 mot hinh thtrc ra 1énh pho bién nhat hién nay. Khi goi mot
cai thang may ta chi can bam nut, khi goi ctra thi bAm chudng, bat dén thi bam
nat cong tic, va diéu khién thoi gian cho dén tin hiéu giao thong ciing can
phai co6 nut nhan dé xuét 1énh diéu khién cho VXL . Lénh rat da dang., ban co
thé bam cung mot nat, nhung 1énh s& khac nhau & mdi thoi diém, va mdi
trang thai. Vi du, nhu ban nhip chudt may tinh, thuc ra ciing 14 ban nhap nit
bam, nhung ban thiy rd rang rang, & nhitng vi tri di chuyén chudt khac nhau,
nat bAmcuachudt s& dua ra cAc ménh 1énh khéac nhau cho may tinh thyc hién.
2.1.2. Mot so trang thai bam nut thong dung

Trang thai nt bam ra Iénh ttc thoi, d6 1a khi ta bAm nut thi ngay lap
tirc moi trang thai phai duoc kiém tra va chuong trinh dung lai dé thuc hién
1énh tir nat bAm. C6 nghia 1a khi ta ra 1énh tai thoi diém bam nat, va may hiéu
rang da bdm nat. Trang thai cho nt bam, d6 1a chuong trinh ma ta dang
chay, dén mot giai doan nao dé no can phai c6 sy ra 1énh bﬁng nat bam, va
chuong trinh chd ra 1€nh bam nat dé chay tiép, hodc bat dau mét cong viée
nao d6 sau khi cho. Khi bdm xudng nat nhin s& c6 mot giai doan di xudng va
khi cham vao mach dién phai c6 mot khoang thoi gian gitt cho nat bam tiép

xuc voi mach dién, sau d6 1a giai doan tha nit bam ra.

11



da cao
vi i nut bam

~
N

théxi gian

Vitr tigp x0c mach dién

Hinh 2.1: Puong dic tinh ctia nit nhan

Nhin 1&n hinh trén, ta thay. Khi bdm nit, c6 qua trinh di xudng ctia nit
bam VA qué trinh di 1én cua nat bAm. Nhung thyc té, ddi voi mach dién trong
nat bam, né chi c¢6 thé nhan dugc trang thai tiép xtic hoic khong tiép xuc, nén
tin hiéu nhan dugc s€ nhu duong mau xanh trong hinh dudi. Ching ta chi
quan tdm dén trang thai ctia duong mau xanh trong cac (mg dung cia nut
bam. Vay trang thai nut bam lai ¢6 thém 3 trang thai nira 1a trang thai bam
xubng, trang thai gitt nit bam va trang thai nha nat bim 1én. Két hop véi 2
trang thai diéu khién trén, chiing ta c6 6 trang thai pho bién cua nat bam.
Chung ta luu ¥ rang, nit nhan c6 6 trang thai chir khéng phai chi co 4 trang
thai. Nhung & day ching ta xét trang thai tir khi ta bAm nut cho téi khi nha thi
VDK mdi thue thi 1€nh.

Trong md hinh ndy, ta ¢4 nat bdm dugce ndi véi mot chan caa VXL va
chan con lai dugce nbi véi GND. Nhitng phim nhan nay duoc dung dé diéu

chinh thay d6i thoi gian cta dén tin hiéu giao thong.
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Hinh 2.2: So dd khdi nat nhan dua vao chan VDK
2.2. KHOI XU LY TRUNG TAM

2.2.1. Gi6i thiéu so lwgc vé khoi xir ly trung tam

Bo vi diéu khién viét tit 1a Micro-controller, 1a mach tich hop trén 1
chip c6 thé lap trinh duogc, dung dé diéu khién hoat dong cua 1 hé¢ théng. Theo
cac tap 1énh cua ngudi 1ap trinh, bd vi diéu khién tién hanh doc, luu trir thong
tin, xir 1y thong tin, do thoi gian va tién hanh déng mé mot co cau nao do.

Trong céc thiét bi dién va dién tir dan dung, cac bd vi diéu khién diéu
khién hoat dong cua ti vi, may giat, dién thoai ... Trong h¢ théng san xuét tu
dong, bo vi diéu khién dugc st dung trong Robot day truyén tu dong. Cac hé
thong cang “thong minh” thi vai tro ciia hé vi diéu khién cang quan trong.

Vé6i khéi xir ly trung tm nay chdng em sir dung IC vi diéu khién
89C52 la loai vi diéu khién thong dung va chiing em di duoc hoc tai truong.
2.2.2. Khao sat b vi diéu khién 89C52

IC vi diéu khién 89C52 thudc ho MCS51 ¢6 céc dic diém sau:

- 8Kb ROM

- 256 byte RAM

- 4port 1/0 8 bit

- 3 bd dinh thoi

13



- Giao tiép nai tiep

- 64Kb khong gian bd nhd chuong trinh mé rong

- 64Kb khong gian bo nh¢ dir liéu mé rong

1
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\/

= [INT)
= [INTI
pe=== tw: . pe=e=-
! Timer 1 ll -------- " i ------- !| "-l-l[-l-l
| Tiier 0 ‘ !
1 [ e IAOSRANE ) poy :
4K 851 Timer1
Inerrupt wnlro Orther registers| | 128 hyles RAM L

Oscillator

Buscontrol @

/0 port

|

MM}

Serfal port

|

HOH

-y

i

RST

—MIF

Uiy e

PPl

Hinh 2.3: C4u trac phan cing ho VDK 89C51
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Chirc nang cac chan vi diéu khién:

(T2)
(T2 EX)

NBm o RN OdNOO RGN o
0000000000000 0000007(0

1 ~ 40 [
2 39 O
3 38 [T
4 37 [
5 36 [
6 35 [
7 34 T
8 33 3
9 32 I
10 31 O
11 30 O
12 29 O
13 28 [
14 27 [
15 26 [
16 25 [
17 24 [
18 23 [
19 22 [
20 21

VCC

P0O.0 (ADO)
PO.1 (AD1)
P0.2 (AD2)
P0.3 (AD3)
PO.4 (AD4)
P0.5 (AD5)
P0O.6 (ADG)
P0.7 (AD7)
EA/VPP
ALE/PROG
PSEN

P2.7 (A15)
P2.6 (A14)
P2.5 (A13)
P2.4 (A12)
P2.3 (A11)
P2.2 (A10)
P2.1 (A9)
P2.0 (A8)

Hinh 2.4: So dd chan cdm VDK 89C52

- Port O:

La port c6 chan tir 32 dén 39 ¢6 2 cong dung. Trong cac thiét ké c6 toi
thiéu thanh phﬁn, port 0 dugc sir dung lam nhiém vu XuAt nhap.Trong cac

thiét ké 16n hon c6 bo nhé ngoai, port 0 trd thanh bus dia chi va bus dir liéu

da hop.
- Port 1:

L& cac port ¢6 chan tir 1 dén 8. C6 chuc nang nhu cac duong 1/0.

- Port 2:

La port c6 chan tur 21 dén 28 ¢ 2 cong dung, hodc lam nhi¢m vu xuat

nhap hoic 1a byte dia chi cao ciia bus dia chi 16 — bit cho cac thiét ké co bd
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nhé chuong trinh ngoai hodc cac thiét ké c6 nhidu hon 256 byte bo nhé dir
liéu ngoai.
- Port 3:

La cac port ¢ chan tir 10 dén 17. C6 chirc ning nhu cac duong 1/0.
Ngoai ra con c6 chirc nang dac biét sau:

Bang 2.1: Chtic nang dac biét cac chan Port 3

Bit Tén Dia chi bit Chirc nang

P3.0 |RxD |BOH Chan nhan dit liéu cua port ndi tiép
P3.1 |TxD |Bi1H Chén phét dit liéu cua port noi tiép
P3.2 INTO B2H Ngb vao ngit ngoai 0

P3.3 INT1 B3H Ngbé vao ngat ngoai 1

P34 | TO B4H Ngb vao cua bd dinh thoi / dém 0
P35 [Tl B5H Ngd vao ctia bo dinh thoi / dém 1
P36 |WR B6H Piéu khién ghi bo nhé dir liéu ngoai
P3.7 RD B7H Diéu khién doc bo nhd dit liéu ngoai

- PSEN (Program Stone Enable):

Chan 29. Chan cho phép doc bd nhé chuong trinh ngoai.
- ALE ( Address Latch Enable):

Chan 30. La chan tin hi€u cho phép chdt dia chi dé truy cap bd nhd
ngoai, khi On-chip xuat ra byte thip cta dia chi. Tin hiéu chét duoc kich hoat
& mic cao, tin sb xung chdt = 1/6 tan s6 dao dong cua bd VDK. N6 c6 thé
duogc dung cho cac bd Timer ngoai hoac cho muc dich tao xung Clock. Day
cling 13 chan nhan xung vao dé nap chuong trinh cho Flash ( hoic EEPROM )
bén trong On-chip khi né & mirc thap.

- EA ( External Access):
Chan 31. Tich cuc murc thép, chay chuong trinh ROM ngoai. Tich cuc

muc cao, chay chuong trinh ROM ndi.
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- Cac ngo vao bo dao dong trén chip:
Chén 18 va 19.
- Cdc chdn nguon:
Chan 20 GND. Chan 40 VCC.
- RST ( Reset):
Chén 9. Reset tich cuc muic cao trong it nhat 2 chu ky may.
Cac thanh ghi chirc nang dac biét:
- Tw trang thai chuwong trinh:
Tur trang thai chuong trinh (PSW: Program Status Word) ¢ dia chi DOH

chtra céc bit trang thai nhu bang tom tat sau:

Bang 2.2: Chtic nang cac bit thanh ghi trang thai chuong trinh

_ Dia
Bit Ky hi¢u Mo ta bit
chi
PSW.7 | CY D7H CoO nho
PSW.6 | AC D6H Co& nho phu
PSW.5 | FO D5H Co0

PSW.4 | RS1 D4H | Chon diy thanh ghi (bit 1)

Chon day thanh ghi (bit 0)

00 = bank 0 : dja chi tir 00H dén 07H
PSW.3 | RSO D3H |01 =bank 1 : dia chi tir 08H dén OFH
10 = bank 2 : dia chi tir 10H dén 17H
11 =bank 3 : dja chi tir I8H dén 1FH
PSW.2 | OV D2H | Co tran

PSW.1 |- DIH | Du trir

PSW.0 | P DOH | Co kiém tra chin 1é
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- Thanh ghi B:

Thanh ghi B ¢ dia chi FOH dugc dung véi thanh ghi tich iy A cho
phép todn nhan va chia. Lénh MUL AB sé& nhan cac gi4 tri khong dau 8 bit
trong A va B r6i tra vé két qua 16 bit trong A (byte thip) va B (byte cao). Con
lénh DIV AB sé& chia A cho B roi tra két qua vé két qua nguyén trong A va
phan du trong B. Thanh ghi B ciing ¢6 thé dugc xem nhu thanh ghi dém da
dung. N6 duogc dia chi hoa tung bit béng cac dia chi bit FOH dén F7H.

- Con tré ngan xép:

Con tré ngin xép (SP) 1a mot thanh ghi 8 bit ¢ dia chi 81H. N¢ chira
dia chi ctia byte dir liéu hién hanh trén dinh cua ngan xép va lay dir liéu ra
khoi ngan xép. Lénh cat dit liéu vao ngin xép s& 1am tang SP trudc khi ghi dir
liéu, va lIénh léy dir liéu ra khoi ngan xép s€ doc dir li€u va lam gidm SP.

- Con tro dir liéu:

Con tro dit liéu DPTR duogc dung dé truy xuit bd nhé ngoai 13 mot
thanh ghi 16 bit ¢ dia chi 82H (DPL: byte thap) va 83H (DPH: byte cao).
- Cdc thanh ghi port xudt nhdp:

Cac Port cua 89C52 bao gém Port 0 & dia chi 80H, Port 1 & dia chi 90
H, Port 2 & dia chi AOH va Port 3 & dia chi BOH. Tat ca cac Port déu duoc dia
chi hoa ting bit. Piéu d6 cung cip mot kha ning giao tiép thuan loi.

- Cdc thanh ghi dinh thot:

VDK 89C52 chira 3 bd dinh thoi dém 16 bit dugc dung trong viée dinh
thoi hodc dém sy kién. Timer 0 & dia chi 8AH (TLO: byte thap) va 8DH
(THL1: byte cao). Viéc van hanh timer duogc set bdi thanh ghi Timer Mode
(TMOD) ¢ dia chi 89H va thanh ghi diéu khién timer (TCON), con & dia chi
88H chi c6 TCON duoc dia chi hoa tirng bit.
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- Cdc thanh ghi port néi tiép (SBUF)

Khi truyén dir 1i¢u thi ghi 1én SBUF, khi nhan dit liéu thi doc SBUF.
Cac mode van hanh khac nhau dugc 1ap trinh qua thanh ghi diéu khién port
nbi tiép (SCON) (duoc dia chi hoa ting bit) & dia chi 98H.
- Cdc thanh ghi ngat:

89C52 ¢6 cu triic 6 ngudn ngat, 2 mic wu tién. Cac ngit sau bi cam
sau khi reset hé théng va s& duoc cho phép bang viéc ghi thanh ghi cho phép
ngat (IE) ¢ dia chi 8AH. Ca hai thanh ghi duoc dia chi hoa timg bit.
- Cdc thanh ghi diéu khién cong sudt:

Thanh ghi diéu khién cong suat (PCON) ¢ dia chi 87H chtra nhiéu bit

diéu khién. Chiing dugc tom tat trong bang sau:

Bang 2.3: Chuc ning cac bit thanh ghi diéu khién cong suat

Bit | Ky hiéu | M6 ta
Bit ting gap doi toc do baud, bit nay khi set lam

7 SMOD cho toc do baud tang 2 & cac ché do 1,2 va 3 cua
port ndi tiép.

6 - Khong dinh nghia

) - Khong dinh nghia

4 - Khong dinh nghia

3 GF1 Bit co da muc dich 1

2 GFO Bit cd da muc dich 2

. oD Nguén giam; thiét %ap d@% tich cuc ché do nguén
gidm, chi ra khoi ché dd bang reset.

o b Ché do ng’hi; thi‘ét lap d§ tich cuc ché do rrlghi, chi
ra khoéi ché d¢ bang 1 ngat hodc reset h¢ thong.

Quan trong nhét trong cac thanh ghi trén 1a thanh ghi dém chuong

trinh, né duoc dat lai 0000H. Khi RST tré lai mirc thap, viéc thi hanh chuong
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trinh luén bat dau & dia chi dau tién trong bd nhd chuong trinh: dia chi

0000H. Noi dung ctia RAM trén chip khong bi thay ddi bsi 1énh reset.

Té chirc bd nhé

Byte address

Bit address

7F

80 Byte

30
2F

2E
2D
2c
2B
2A
29
28
27
26
25
24
23
22
21

20
1F
18
17
10
OF
08
07

General
purpose
RAM

TF

7E

7D

7C

7B

7A

79

78

77

76

75

74

73

72

71

70

6F

6E

6D

6C

6B

6A

69

68

67

66

65

64

63

62

61

60

SF

SE

5D

5C

5B

5A

59

58

57

56

55

54

53

52

51

50

4F

4E

4D

4C

4B

4A

49

43

47

46

45

44

43

42

41

40

3F

3E

3D

3C

3B

3A

39

38

37

36

35

34

33

32

31

30

2F

2E

2D

2C

2B

2A

29

28

27

26

25

24

23

22

21

20

1F

1E

1D

1C

1B

1A

19

18

17

16

15

14

13

12

11

10

OF

OE

0D

0C

0B

0A

04

08

6

3

4

00

Bank 2

Bank 2

Bank 1

00

Defauk register
bank for RO - R7

RAM

Byte address

FF
FO

EO

DO

B8

BO

A8

AO

99
98

90

9D
8C
8B
8A
89
88
87

83
82
81
80

Bit address

F7|F6|F5[F4[F3| F2 |[F1]|F0

E7|EG|ES5|E4|E3| E2 |E1|EOD

D7 D6 D5 D4 D3 D2 D1 DO

- |- T-[BC[BB] BA [Ba[BS

B7]B6]B5[B4[B3] B2 [B1][BO

AF| - | - |AC|AB| AA [A9]|A8

A7|A6|A5|A4[A3] A2 [A1[AD

not bit addressable

9F [9EJ9D[9C[9B] 9A [99]98

97[96[95[94]93] 92 [91]90

not bit addressable

not bit addressable

not bit addressable

not bit addressable

not bit addressable

8F [6E[GD[BC[8B[6A |89[88

not bit addressable

not bit addressable

not bit addressable

not bit addressable

87| 86|85| 84|83] 82 [81[80

Special, Funcition registers

Hinh 2.5: T6 chitc bo nh¢ ciia 89C52
Moi dia chi trong ving RAM da dung déu c6 thé duoc truy xuat tu do,

ACC

PSwW

P2

SBUF
SCON

P1

TH1
THO
TLA1
TLO
TMOD
TCON
PCON

DPH
DPL
SP
PO

bang cach danh dia chi gian tiép. C6 128 bit duoc dia chi hda & cac byte tir

20H cho dén 2FH.
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Hoat dong ctia by time

Bang 2.4: Thanh ghi chirc nang dac biét dung time

Pia chi h6a tirng
SFR Muc dich Dia chi _
bit
Diéu  khién
TCON | 88H Co
time
TMOD | Ché d6 time | 89H Khong
Byte thap cua
TLO _yt P 8AH Khong
time 0
Byte thap cua
TL1 _yt P 8BH Khéng
time 1
Byte cao cua
THO _ 8CH Khong
time O
Byte cao cua )
TH1 _ 8DH Khong
time 1

- Thanh ghi ché dé timer (TMOD)
Thanh ghi TMOD chira 2 nhém 4 bit dung dé dat ché d6 lam viéc cho

timer 0 va timerl.

Bang 2.5: Céc bit thanh ghi ché do Time

Bit Tén Time | Mo ta

Bit (mé ) cong, khi 1én 1 time chi chay khi
TMOD.7 | GATE |1
INT 16 muc cao

Bit chon ché do counter / time
TMOD.6 | C/T 1 1 : bo dém su kién
0 : bo dinh khoang thot gian
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TMOD.5 | M1 1 Bit 1 cta ché do ( mode )
Bit 0 cua ché do
00 : ché d6 0 : time 13 bit
TMOD.4 | MO 1 01:ché do 1 : time 16 bit
10: ché 36 2 : tu dong nap lai
11 : ché do 3 : tich time
™Mob3 | GATE 1o Bit (m& ) cong, khi 1én 1 time chi chay khi
INT 16 mtc cao
TMOD.2 | C/T 0
TMOD.1 | M1 0
TMOD.0 | MO 0

- Thanh ghi diéu khién timer (TCON)
Thanh ghi TCON chtra cac bit trang thai va cac bit diéu khién cho timer

0 va timer 1.

Bang 2.6: Tom tat thanh ghi TCON

Bit

Ky hiéu

Dia chi

Mo ta

TCON.7

TF1

8FH

Co tran Time 1. Pugc dat boi phan cung
khi bd Time 1 tran. Pugc xo04 boi phan
cung khi bd VXL hudng t61 chuong trinh

con phuc vu ngit.

TCON.6

TR1

8EH

Bit diéu khién bo Time 1 hoat dong. Puogc
dat / x6a boi phan mém dé diéu khién bo

Time 1 ON / OFF.

TCON.5

TFO

8DH

Co tran Time 0. Pugc dit boi phan cung
khi bo Time 0 tran. Pugc x04 boi phr:fm

cing khi b VXL hudng td1 chuong trinh
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con phuc vu ngat.

TCON.4

TRO

8CH

Bit diéu khién bd Time 0 hoat dong. Puoc
dit / x6a boi phan mém dé diéu khién bo

Time 0 ON / OFF.

TCON.3

IE1

8BH

Co ngat ngoai 1. Puoc dit boi phan cung
khi suon xung cua ngét ngoai 1 duoc phat
hién. Puoc x6a boi phan cimg khi ngit

duoc xur ly.

TCON.2

IT1

8AH

Bit diéu khién ngat 1 dé tao ra ngat ngoai.

Puoc dit / x6a bdi phan mém.

TCON.1

IEO

89H

Co ngat ngoai 0. Puoc dit boi phan cing
khi suon xung cua ngat ngoai 0 duoc phat
hién. Puoc x6a boi phan cimg khi ngit

duoc xu 1y.

TCON.O

ITO

88H

Bit diéu khién ngat 0 dé tao ra ngat ngoai.

Puoc dit / x6a boi phan mém.

Hoat dong port noi tiép.

- Thanh ghi diéu khién port néi tiép.

Ché d6 hoat dong cua port ndi tiép dugc dat bang cach ghi vao thanh
ghi ché d6 port ndi tiép (SCON) & dia chi 98H. Sau day cac bang tom tat
thanh ghi SCON va céc ché do cta port ndi tiép:

Bang 2.7: Tém tat thanh ghi ché d6 port ndi tiép SCON.

Bit Ky hiéu | Diachi | Mo ta

SCON.7 | SMO 9FH Bit 0 ctia ché do chon port ndi tiép
SCON.6 | SM1 9EH Bit 1 ctia ché d6 chon port ndi tiép
SCON.5 | SM2 9DH Bit 2 ctia ché d6 2 ndi tiép. Cho phép
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truyén thong da xir Iy trong cac ché do 2
va 3 ; R1 s€ khong bi tdc dong néu bit thu
9 thu duoc 1a 0.
Cho phép bo thu phai dat 1én 1 dé thu cac
SCON.4 | REN 9CH
ky tu
Bit 8 phat, bit thir 9 dugc phat cac ché do
SCON.3 | TB8 9BH . L
2 va 3 : dat duoc va xoéa bang phan mém.
SCON.2 | RB8 9AH Bit 8 thu, bit thir 9 thu dugc
Co ngat phat. Pat 1én 1 khi két thac phat
SCON.1 | TI 99H . o
ki ty, dugc x6a bang phan mém.
Co ngat thu. Dat 1én 1 khi két thuc phat ki
SCON.O |RI 98H . o
tu, dugc x6a bang phan mém.
Bing 2.8: Cac ché do port ndi tiép.
SMO sM1 Chédp | Mo ta Téc do baud
Thanh ghi | Fosc /12
0 0 0
dich
0 1 1 8 bit UART | C6 thé thay doi
1 0 2 9 b|t UART FOSC / 64 hOElC Fosc / 32
1 1 3 9 bit UART | C6 thé thay doi
Hoat dong ngit.

- Cho phép va khéng cho phép ngiit.

Moi ngudn duge cho phép hodc khéng cho phép timg ngat mot qua

thanh ghi chtic nang dac biét cd dinh dia chi bit IE ( Interrupt Enable: cho

phép ngit) & dia chi ASH. Ciing nhu cac bit cho phép mdi ngudn ngat, ¢ mot

bit cho phép hodc cAm an toan bd dugc xdéa dé cim tit ca cac ngit hodc dugc

dat 1én 1 dé cho phép tat ca cac ngat.
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Bang 2.9: Tom tat thanh ghi ché &6 cho phép ngit va khong cho phép ngat

Bit | Ky hiéu |Pia chibit | Mb ta (1= cho phép ;0 =cam)
IE.7 |EA AFH Cho phép hoidc cAm toan bd

IE6 |EA AEH Khong dugc dinh nghia

IE5 |ET5 ADH Cho phép ngat tir Time 2

IE4 |E5 ACH Cho phép ngat Port ndi tiép

IE3 |ET1 ABH Cho phép ngit tir Time 1

IE.2 |EX1 AAH Cho phép ngit ngoai 1

IE1 |ETO A9H Cho phép ngat tir Time 0

IE.0 | EXO A8H Cho phép ngat ngoai 0

U'u tién ngit.

M&i ngudn ngat dugc 1ap trinh riéng vao mot trong hai mirc wu tién qua
thanh ghi chitc ning dic biét dugc chi bit IP (Interupt priority: vu tién ngit) &
dia chi B8H.

Bang 2.10: Tém tat thanh ghi IP.

Bit Ky hiéu | Pia chibit | Mb ta (1= cho phép ;0 =cim)
IP.7 Khong dugc dinh nghia

IP.6 Khong duge dinh nghia

IP5  |[PT2 BDH Ut tién cho ngit tir Time 2

IP.4 |PS BCH Ul tién cho ngat port ndi tiép
IP.3 |[PT1 BBH Ut tién cho ngit tir Time 1

IP.2 | PX1 BAH Ul tién cho ngat ngoai 1

IP.1 |PTO BOH Ul tién cho ngat tir Time 0

IP.0 | PX0 BSH Ul tién cho ngat ngoai 0

Cac ngat vu tién dugc xoa sau khi reset hé thong dé dat tat ca cac ngat

& muc uu tién thap hon.
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Xir Iy ngit.

Khi c6 mot ngét xéy ra va dugoc CPU chép nhan, chuong trinh chinh bi

ngat quang. Nhitng hoat dong sau xay ra:
- Thi hanh hoan chinh I¢nh dang hién hanh

- Cat PC vao ngin xép

- Trang thai ngét hién hanh duoc cét bén trong

- Céc ngat duoc chan tai muc cia ngat

- Nap PC dia chi Vector cua ISR

- ISR thuyc thi

ISR thuc thi va dép Gmg ngat. ISR hoan tat bang 1énh RETI. Piéu nay

lay lai gia trj cii cua PC tir ngdn xép va lay lai trang thai ngat cii. Chuong trinh

lai tiép tuc thi hanh tai noi ma n6 ding.

Cac Vector ngit

Khi chép nhan ngét, gia tri dugc nap vao PC duoc goi la vector ngét.

NG 14 dia chi bat dau cua ISR cho ngudn tao ngit. Cac Vector ngit dugc cho

b1 bang sau:

Bang 2.11: Dia chi cic vecter ngit

Ngit Co Dia chi vecter
Reset hé thong | RST 0000H
Bén ngoai 0 IEO 0003H
Time O TFO 000BH
Bén ngoail IE1 0013H
Time 1 TF1 001BH
Port ndi tiép TI hoac RI 0023H
Time 2 TF2 hoac IE2 002BH
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2.3. KHOI HIEN THI

2.3.1. Gi6i thiéu so lwgc vé khéi hién thi

Pé cd thé biét dugc thoi gian tin hiéu dén giao thong c6 bao nhiéu gidy
thi can phai c6 khdi hién thi thoi gian bao cho nguoi tham gia giao thong biét
dugc thot gian cta cac den.
Khéi hién thi gom co:

- 2 led 7 thanh & mdi cot dé hién thi thoi gian ctiia dén TH tai ngé tu.

- 3 led don: 1 xanh, 1 do, 1 vang & mdi cot dé hién thi cho phép xe
duoc di hay xe phai dung lai & moi 1an dudng.

+ Deén xanh sang cho phép xe dugc phép di.

+ Pen do sang 1a cac phuong tién phai diung lai trude vach ké son
- 4 1C ghi dich 74HC595.
2.3.2. Led 7 thanh

Dbi voi cac ung dung dung hién thi s liéu ra led 7 thanh, ta dung ma
hién thi led 7 thanh ng v6i mdi loai led 7 doan ( anode chung hay cathode
chung ) va tiy theo so @6 két nbi s& c6 mot bang ma riéng.

Vi @@ tai nay ching em sir dung led 7 thanh loai Anode chung va c6

so d6 nguyén Iy nhu sau:

55555

Hinh 2.6: So d6 nguyén 1y Led 7 thanh loai Anode chung.
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M3 led 7 doan loai Anode chung hién thi s6 thap phan tir 0 dén 9 duoc
thé hién trong bang sau:

Bang 2.12: Bang ma hién thi Led 7 thanh

, P20 P21 (P22 P23 |P24|P25 |P2.6|P2.7
So P2
a b C d e f g h
0 |0 0 0 0 0 0 1 1 0COH
1 |1 0 0 1 1 1 1 1 OF9H
2 |0 0 1 0 0 1 0 1 0A4H
3 |0 0 0 0 1 1 0 1 O0BOH
4 |1 0 0 1 1 0 0 1 99H
5 |0 1 0 0 1 0 0 1 92H
6 |0 1 0 0 0 0 0 1 82H
7 10 0 0 1 1 1 1 1 OF8H
8 |0 0 0 0 0 0 0 1 80H
9 |0 0 0 0 1 0 0 1 90H
2.3.3. 1IC 74HC595
So db hoat dong cua chip :
SERIAL ' =
DATA { | = Qa )
NPUT H’ Qg
| 3 :—:« PARALLEL
= 4. Y} DATA
il LATCH - Q% [ ourputs
REGISTER S 5 o=
6 O~
= bt €}
- Oy
SHIFT 1
.;g_;.u L'> —l i = SER
reser 20 T ? sy } DATA
LATCH 12 ouTPUT
CLOCK e PING
OUTRUT 13 GND-PIN®.
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Bang thong sé chip:

Symbol Parameter Value Unit
Vee | DC Supply Voltage (Referenced to GND) -05t0+70 v
Vin DC Input Voltage (Referenced to GND) -05toVeg+05]| V
Vout | DC Output Voltage (Referenced to GND) -05toVegt05)| V
lin DC Input Current, per Pin +20 mA
lout | OC Output Current, per Pin +35 mA
lcc | DC Supply Current, Vo and GND Pins +75 mA
Pp Power Dissipation in Still Air, Plastic DIPt 750 mW
SOIC Packaget 500
TSSOP Packaget 450
Tstg | Storage Temperature -65to + 150
TL Lead Temperature, 1 mm from Case for 10 Seconds
(Plastic DIP, SOIC or TSSOP Package) 260

Pay la IC dau ra hoat dong & 2 mirc d6 13 : mic 0 &1 dong ra tim

35mA. Pién ap hoat dong <=7V . Cong suét trung binh 500mW. Dya vao

bang tinh toan duoc cac thong s6 khi thiét ké mach:

Tan so dap Gng:

Symbol Parameter Min | Max | Unit
Vee DC Supply Voltage (Referenced to GND) 2.0 6.0 v
Vin: Vout | DC Input Voltage, Output Voltage 0 |Vec | V
(Referenced to GND)
TA Operating Temperature, All Package Types -55 |+125| °C
tr, i Input Rise and Fall Time Veec=20V] O 1000 | ns
(Figure 1) Vee=45V ]| O 500
Veg=6.0V]| O 400

Tai 6V thi tan s6 vao dap Gmg khoang 400ns . Dya vao d6 ching ta s&

dua duoc ra tan so quét hop 1y.
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IC 74HC595 ¢6 so @6 chan va hoat dng nhw sau:

[=1R L TR 11
CHA D

[0 = TR :::x
CLOeK
e P e G o sl
HPLIT & M N il LR,
R
= .:.,__3|:;._1p,,
Bl [= 1A
"
= En——ﬁ)—zt‘t
[= S e LH =
"
T I:"l:.——{:-’)—]l:‘n
- > LA PHRALLEL
" DATA
CUTPU TS
= D-:-——-{:;——*Dr.
> SR —> IR
"
Eu o Du——{:)—!'l:-r
e SRy ; LRy
R
Eu o :-n——,;D}—ﬂ'l:-.;
(= =R [ LRg
R
ot o I:n o o [:\'/ T oy
CLDOK Dﬂ o 5 [ LAY
"
] - D—_

o>
Hinh 2.7: So d6 chan va nguyén tic hoat dong cua IC 74HC595.
IC 74HCS595 c6 cac chan va tac dung hoat dong cia ching nhuw sau:
- 8 chan xuat dir liéu, chan RESET (10), chan cho phép chip (13).
- M6t chan nhan dit liéu vao nbi tiép (14): Vi du ta mudn dich mot bit 0
or 1 thi ta tic dong vao day.

- Mot chan xung Clock (11): Cir mdi xung tac dong vao chan nay thi

bit logic tai chan nhan dir liéu (14) s& dugc dich vao mot lan.
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- Mot chan chot dir liéu (12): Mbi lan c6 xung tac dong vao chan nay
thi dix liéu dc xuét ra mot 1an.

- Con chan (9): Thi ctr ¢6 8 xung tac dong vao chan clock no lai xuat ra
mot xung.

- Kich mot xung clock vao chan 11 r6i lai dua chan 14 xudng mic
logic 0 sau d6 tac dong 2 xung vao chan 11 roi lai dua chan 14 1én muc logic
1 thc dong mot xung vao chan 11 rdi lai dua 14 xudng 0. Cudi cung tac dong
mot xung vao chan (11), sau d6 chét bang cach tac dong mot xung vao chan

12, nhin trén Proteus ta s& thay két qua.

2.4, KHOI NGUON
2.4.1. Giéi thiéu so lwec vé khoi nguon

Pé cb dien ap cap cho cac khéi cam bién, khéi xir Iy trung tam, khoi
hién thi hay khéi diéu khién dong co ta can c6 mot khéi nguon co dien ap ra
6n dinh 1a +5V, vi khdi ngudn c6 hoat dong 6n dinh thi cac khéi khac méi
hoat d6ng 6n dinh dugc.

Véi yéu cau vé dién ap nhu trén em s& xay dung khéi ngudn véi IC chu
dao 1a 1C 7805 co dién &p 16i ra 6n dinh & muc +5V.
2.4.2. 1C 7805

IC 7805 la loai IC 6n &p chuyé@n dung dé tao ra dién &p 6n dinh +5V. IC

7805 c0 so do chan va cau tao nhu sau:

VN |
O | " GROUND
— NV
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+ + — — Q1IN
[‘jm R18 R8

R9 R13
Qs Q9 DZJ/
v Q16
+ k012 N
4 Q17
RZ1
Q15
R12
RS R17|;] RN
Qout
R6
R20
R16
an
A0 | |rR?
R19
Q3
R14
N 5-4958 ak
Hinh 2.8: So do chan va cau tao IC 7805
2.4.3. Sor do nguyén ly khoi nguon
ut
Dl D2 LM7305CT 51
07 s 1 3 . O/O_
. + Vin +5Y - -
007 o ® o—Ppce
| 1000uFR25V % 10uEf50V
! D3 D4 o
Nauon =
2]
g 007

12

aar

Hinh 2.9: So d6 nguyén ly khéi nguon
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Theo nhu so d6 nguyén ly trén thi dién ap cip cho khéi nguon co thé l1a
AC hoic DC vi d3 qua chinh luu cau nhung phai nho hon 30V vi Vin 16n nhét
ma IC 7805 c6 thé hoat dong tét voi U, < +37V.

33



CHUONG 3.

XAY DUNG MO HINH
VA THIET KE CHUONG TRINH PIEU KHIEN

3.1. THIET KE VA THI CONG MACH PIEU KHIEN

3.1.1. Xay dung so dd khdi tong quat

Khéi Khdi
ban XU
%*.‘im > ly > Khdi
1€U A .2
s run m o
khién trung ta hle,n
-/ thi

A

Khoi ngudn

\ 4

Hinh 3.1: So d6 khéi tong quat
3.1.2. So' @6 nguyeén ly
Trén co sé nghién ctru cac thiét bi st dung trong mo hinh ta co thé xay
dung duoc so d6 nguyén Iy mach diéu khién nhu sau:

Ul VCC I8
TL780-05C

81
—>Vee
1 . N 5 /O

i Vin 5V
Start
D3
DI D3 z AVAEN ) ||.
N4007 N4007 Bao nguon ¥ vee
11 I
) ¢l L
1 -~ C2
1000uF 259 10uE/50v

Uvao 13 I
I?E D_4 ;?. Nguon
ZNN00T ZN4007
= \'cch L“I-

GNI

1

Hinh 3.2: So d6 khdi ngudn
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che do han deam
I O—I=DP3 =

Hinh 3.3: So d6 khéi phim diéu khién thoi gian

1 cEr 12 SEF2
T" ; EY i T" ; EY i
; 3 b f ; 3 b f
i : i g 5 3 E =4
4 d 4 d
5 B C 5 B C
3 ¢ [, 3 L
2 7 f dp 2 7 f dp
! g | g | ! g |
dit EED dit EED
COHT 10 COHT
FEEEH 7? FEEEN
Led 1 El Led 2

Hinh 3.4: So d6 khéi hién thi
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Hinh 3.5: So d6 khéi xir 1y trung tim
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3.1.3. Nguyén ly hoat dong ctia dén tin hi¢u giao thong

Khi ta cip ngudn cho mach hoat dong, tin hiéu dén dé ciia cét 1duoc
xuét ra chan P0.0, va thoi gian hién thi cua dén do 1a 30s, con tin hiéu dén
xanh cft 2 dc xuat ra chan P0.5 hién thi véi thoi gian 13 26s. Sau khi dén
xanh cot 2 chay hét 26s thi dén xanh s& tit, dén vang 2 s€ bat Ién hién thi 4s,
hét 4s dén vang 2 tat. Tiép dén 1a dén do cot 2 (P0.3) sé sang trong vong 30s,
deén xanh cot 1 s€ sang 26s, sau khi dén xanh 1 dém hét 26s thi dén xanh 1 tit
va dén vang 1 dugc bat 1én trong vong 4s, sau 4s vang 1 tit, dén s& lai nhay vé
hién thi ban dau nhu trén cr thé quay vong. Nhu vay & ddy ta st dung vong
lap trong Code dé dé dang 1ap trinh cho mé hinh.

Ngoai ra ta con c¢6 1 ché do khac kha hay, ché do nay ta sir dung cac
phim nhén dé diéu khién thay do6i thoi gian. O mo hinh nay ta c¢6 4 phim nhan:

- Mode (Thiét lap ché do cai dat thoi gian) tic 1a khi ta nhan Phim P3.7
toan chuong trinh s& ding lai chd ta thiét 1ap thoi gian bang tay, dau tién ta
thiét 1ap thoi gian cho dén do cot 1 trudc, tiép dén 1a dén xanh va cudi cling s&
1a dén vang, & day ta chi can thiét 1ap thoi gian cho cot 1 con lai thoi gian &
cot 2 s€ duoc cai dat thoi gian tuong img voi thot gian da cai dat ¢ ¢t 1. Sau
khio cai dat xong ta chi can nhan nut P3.7 thi chuong trinh s& hoat dong dung
vai thot gian ma ta da cai dat.

- Up (P3.6) nut nay dung dé ting thoi gian cia timg dén.

- Down ( P3.5) niit nay dung dé giam thoi gian cua ting dén.

- Next ( P3.4) nit nay dé chuyén tir dén nay sang dén khac dé thay doi
thoi gian cho tung deén.
3.1.4. So @0 mach in

Sau khi v& xong so d6 nguyén Iy ching ta s& chuyén sang so d6 mach

in bang phan mém v€ mach protel va tién hanh in mach lap rap linh ki¢n.
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3.1.5. Lap rap mé hinh

Sau khi d3 1am xong mach diéu khién chiing ta s& tién hanh lam cong
viéc lap rap va chay thir mo hinh. Dé thuén tién cho viéc thiét ké va lap rap o
mo hinh nay em s€ dung vat liéu 1a cac tAm mé ca va cot tru 1a cac 6ng INOX
dé d& dang két ndi mé hinh.
M0 hinh sau khi hoan thanh:

Hinh 3.8: M6 hinh dén giao thong sau khi hoan thanh
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3.2. THUAT TOAN VA CHUONG TRINH PIEU KHIEN

Do 1 =30s
Xanh 2 = 26s

v

P

\ A
HT Led 7 thanh s¢&
giam D6 1 va Xanh 2 di
1 donvi

Pune

’

bl1=1:;X2=0;V2=L
HT giam tieép DS 1 xudng 1
don vi.

b

bung

D1=0;V2=0
X1=1;b2=1

Pl
<«

Do 2 =30s
Xanh 1 = 26s

’

Dung
b62=1;Vangl=1
Xanh1=0
bung ‘
b2=0;V1=0
X2=1;b1=1

Sai

Sai

Sai

Sai

Hinh 3.9: Luu d6 chuong trinh ham chinh
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Dc‘;n do cQt Isé
hién thi s6 gidy
mac dinh 1a 30s

Khi nhén P3.4 dén s& chuyén t6i
lan luot s6 gidy mic dinh cua timg
den: den xanh; dén Vang; den do
cr tiép quay vong mdi 1an nhan

nut.
Sai
<;>
Pun Sai
8 P3.6

Tang thoi gian cua By
tung den ung

Giam thoi gian cua
tung dén

Hinh 3.10: Luu d6 ham diéu chinh thoi gian bing tay.
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Bit dau

Thu thap luuw luong ngudi
tuyén 1 (X1) va tuyén 2
(X2).

X1 _ X2
>

T1 T2

Tang thoi gian tuyén 1
Tang thoi gian tuyén 2

A 4
Can chinh lai thoi gian
theo gidi han cho phép
Tang bao nhiéu giay
Giam bao nhiéu giay

Nt Stop ?

'

Giam thoi gian tuyén 1
Giam thoi gian tuyén 2

Hinh 3.11: Luu d6 ham tdi vu cac tuyén theo luu lwgng
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Bang 3.1: Chu thich hoat dong cac bit st dung trong mach.

Bit Chirc nang hoat dong

P0.0 Piéu khién Led mau Dé 1

PO.1 Piéu khién Led mau Vang 1

P0.2 Diéu khién Led mau Xanh 1

P0.3 Diéu khién Led mau Dé 2

P0.4 Piéu khién Led mau Vang 2

P0.5 Diéu khién Led mau Xanh 2

P1.0 »P1.2 |3 chan cia VXL dugc ndi véi 3 chan tin hiéu dau vao
ctia IC 595 va dau ra dé diéu khién trang thai LED 7
thanh.

P1.1-5P1.2 |3 chan nay ciing vay lai duoc ndi v&i mot IC 595 khéc
va dau ra diéu khién cho mot LED 7 thanh khéc.

P3.7 Mode ( Thiét 1ap ché @6 cai dat thoi gian).

P3.6 Giam thot gian den tin hi¢u giao thong

P3.5 Tang thoi gian den tin hi¢u giao thong

P3.4 Chuyén dén dé thay doi thoi gian cua timg dén
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3.2.2. Tinh théi gian tré
Dé co thé diéu khién cho thoi gian & hai cot dén giao thong chay mot
cach chinh xac thi can phai tinh toan thoi gian sao cho. Vi thé ta s& sir dung

mdt chuong trinh con dé chay thoi gian tré, chwong trinh nhu sau:

tre:

mov  77h,#x
nhanl: mov 76h#y
nhan2: mov 75h,#z
nhana3: djnz 75h,nhan3

djnz 76h,nhan2
djnz 77h,nhanl

ret
Trong d6: x,y,z 1a cac s6 nguyén duong
Cong thure tinh thot gian nhu sau:
t=[(77Th*2+2)*76h + 2] *75h + 2 + 2 + 2 (us)
3.2.3. Chwong trinh diéu khién

$include(reg51.inc)

org 0000h

luudl:

mov dptr,#dl

mov p3,#0ffh

mov p0,#0ffh

mov r6,#0;0 nho thoi gian den xanh2(54h)
mov r7,#0;0 nho thoi gian den do2(55h)
mov r0,#0

mov r1,#0

mov r4,#0

44



mov r5,#0
mov r3,#0
mov 64h,#0
mov 51h,#10 ;dol1:(=xanh2+vang2)
mov 52h,#12 ;xanhl:(=do2 - vang)
mov 53h,#4 ;vang:(vang=vangl=vang?2)
mov r5,#0
mov r3,#0
start:
quyetbanphim:

jmp chuong_trinh_chinh
hienthinhapthoigianchinh:

mov p0,#0ffh

Icall tatcotden?2

hienthinhapthoigian:

htdendol.:
cjne r5,#0,htdenxanhl
clr p0.7;bat den dol
setb p0.6;tat den xanhl
setb p0.5;tat den vangl
mov 57h,51h
lapdendol:
call timgiatrirQ
call hienthinaptg
mov 79h,51h
call tanggiamthoigian
mov 51h,79h
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htdenxanhl:
cjne r5,#1,htdenvangl
clr p0.6;bat den dol
setb p0.7;tat den xanhl
setb p0.5;tat den vangl
mov 57h,52h
lapdenxanh1.:
call timgiatrirQ
call hienthinaptg
mov 79h,52h
call tanggiamthoigian
mov 52h,79h

htdenvangl.:
cjne r5,#2,ktphimnex
clr p0.5;bat den dol
setb p0.7;tat den xanhl
setb p0.6;tat den vangl
mov 57h,53h
lapdenvangl.:
call timgiatrirQ
call hienthinaptg
mov 79h,53h
call tanggiamthoigian
mov 53h,79h

ktphimnex:
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mov 66h #40

ktphimnexdcan:
jb p3.4,ktphimmenudcan_1
djnz 66h,ktphimnexdcan
ktphimnexdcnha:
mov 66h,#40
ktphimnexdcnha_1:
jnb p3.4,ktphimnexdcnha
djnz 66h,ktphimnexdcnha_1
inc r5
cjne r5,#3,kiemtraphimmenudcanlan2
mov r5,#0
Kiemtraphimmenudcanlan2:
mov 66h,#40

ktphimmenudcan_1:
jb p3.7,hienthinhapthoigian
djnz 66h,ktphimmenudcan_1
ktphimmenudcnha_11:
mov 66h,#40
ktphimmenudcnha_1:
jnb p3.7 ktphimmenudcnha_11
djnz 66h,ktphimmenudcnha_1

CHAYLAL:
mov dptr,#dl
mov p3,#0ffh
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mov p0,#0ffh

mov r6,#0;0 nho thoi gian den xanh2(54h)
mov r7,#0;0 nho thoi gian den do2(55h)
mov r0,#0

mov r1,#0

mov r4,#0

mov r5,#0

mov r3,#0

mov 64h,#0

chuong_trinh_chinh:

call timgiatriré_r7
chuongtrinhl:

clr p0.7;bat den dol

clr p0.3;bat den xanh2

mov 57h,51h

mov 58h,54h
dendol:

call timgiatrir0_rl
dendol 1:

call hienthi

call doi

dec 57h;dendo

jb p0.3,denvang2;neu den xanh dc tat thi nhay xuong den vang?2

cjne r4,#0,nhaycocl

djnz 58h,dendol;denxanh2
nhaycocl:

incr4d
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cjne r4 #1,chuyentiepl

jmp dendol
chuyentiepl.:

mov r4,#0

inc 78h

mov r5,78h

cjne r5,#1,denvang2

jmp dendol
denvang2:

jnb p0.2,chaydenvang?

setb p0.3;tat den xanh2

clr p0.2;bat den vang2

mov 58h,53h
chaydenvang?2:

cjne r4#0,nhaycoc2

djnz 58h,dendol
nhaycoc?2:

inc r4

cjne r4 #1,chuongtrinh2

jmp dendol

chuongtrinh2:
mov r4,#0
setb p0.7;tat den dol
setb p0.2;tat den vangl
clr p0.4;bat den do2
clr p0.6;bat den xanhl
mov 57h,52h
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mov 58h,55h
dendo2:
call timgiatrir0_rl
dendo2_1:
call hienthi
call doi
dec 58h;dendo
jb p0.6,denvangl;neu den xanhl dc tat thi nhay xuong den vangl
cjne r4,#0,nhaycocl 1
djnz 57h,dendo2;denxanh2
nhaycocl 1:
inc r4
cjne r4 #1,chuyentiep2
jmp dendo2
chuyentiep2:
mov r4,#0
inc 78h
mov r5,78h
cjne r5,#1,denvangl
jmp dendo2
denvangl:
jnb p0.5,chaydenvangl
setb p0.6;tat den xanhl
clr p0.5;bat den vangl
mov 57h,53h;nap thoi gian cho den vangl
chaydenvangl:
cjne r4,#0,nhaycoc2_1
djnz 57h,dendo2
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nhaycoc2_1:
inc r4
cjne r4,#1,chuongtrinh3
jmp dendo2
chuongtrinh3:
jmp CHAYLAI

tanggiamthoigian:
ktphimgiam:
mov 66h,#50
ktphimgiam_1.:
jb p3.6,kiemtraphimtang
djnz 66h,ktphimgiam_1
Kiemtraphimgiam2:
mov 66h,#50
Kiemtraphimgiam2_1:
jnb p3.6,kiemtraphimgiam2
djnz 66h,kiemtraphimgiam2_1
djnz 79h,thoat_tanggiam
mov 79h,#99
jmp thoat_tanggiam
kiemtraphimtang:
mov 66h,#50
kiemtraphimtangan:
jb p3.5,thoat_tanggiam
djnz 66h,kiemtraphimtangan
mov 66h,#50
kiemtraphimtangnha:
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jnb p3.5,kiemtraphimtangnha
djnz 66h,kiemtraphimtangnha
inc 79h
mov r3,79h
cjne r3,#100,thoat_tanggiam
mov 79h,#0
thoat_tanggiam:

ret

hienthinaptg:
mov 75h,#2
hienthinaptg_1:
mov a,r0
movc a,@a+dptr
mov 50h,#8
lapl_a:
ric a
mov p2.0,c;dua dl vao
setb p2.2;xung ck
nop
clr p2.2;xung ck
djnz 50h,lapl _a
dec r0
djnz 75h,hienthinaptg_1
setb p2.1;chot
nop
clr p2.1;chot
ret
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timgiatrir0:
laythoigiancotl 1:

mov r0,#0

mov 60h,57h
layl a:

inc r0

inc r0

djnz 60h,layl a

incr0

tatcotden?2:
clr p1.2;dua dl vao
mov 50h,#16
lap2_2:
setb p1.4;xung ck
nop
clr pl.4;xung ck
djnz 50h,lap2_2
setb p1.3;chot
nop
clr pl1.3;chot

ret

hienthi:
hienthicotl:
mov 75h #2

53



hienthicotl 1:
mov a,r0
movc a,@a+dptr
mov 50h,#8
lapl: rlca
mov p2.0,c;dua dl vao
setb p2.2;xung ck
nop
clr p2.2;xung ck
djnz 50h,lapl
decr0
djnz 75h,hienthicotl 1
setb p2.1;chot
nop
clr p2.1;chot
hienthicot2:
mov 75h,#2
hienthicot2_1:
mov a,rl
movc a,@a+dptr
mov 50h,#8
lap2: rlca
mov pl.2,c;dua dl vao
setb p1.4;xung ck
nop
clr p1.4;xung ck
djnz 50h,lap2
decrl
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djnz 75h,hienthicot2_1
setb p1.3;chot

nop

clr p1.3;chot

ret

timgiatrirQ_rl:
laythoigiancotl.:
mov r0,#0
mov 60h,57h
layl: incr0
inc r0
djnz 60h,layl
inc r0
laythoigiancot2:
mov r1,#0
mov 60h,58h
lay2: incrl
incrl
djnz 60h,lay2

incrl

timgiatrir6_r7:;(tim thoi gian den xanh2 va den do2)
timthoigiandenxanh2:;(=denol-denvang)

mov 56h,51h
giaml:

dec 56h
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inc r6

mov a,56h

cjne a,53h,giaml1

mov 54h,r6
timthoigiandendo2:

mov 56h,52h
giam2:

inc r7

djnz 56h,giam?2

mov 56h,53h
giam3: inc r7

djnz 56h,giam3

mov 55h,r7

ret

mov 77h,#2

nhan3: mov 76h,#200
nhanl: mov 75h,#250
nhan:
phimmenu:

mov 66h,#40
ktphimmenudcan:

jb p3.7 kiemtrahienthibandem

djnz 66h,ktphimmenudcan
ktphimmenudcanl.:

mov 66h,#40
ktphimmenudcnha:
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jnb p3.7 ktphimmenudcanl

djnz 66h,ktphimmenudcnha

jmp hienthinhapthoigianchinh
kiemtrahienthibandem:

jnb p3.0,chaybinhthuong
chaybinhthuong:

djnz 75h,nhan

djnz 76h,nhanl

djnz 77h,nhan3

ret

DB 7EH,7EH; 00
DB 7EH,30H; 01
DB 7EH,6DH; 02
DB 7EH,79H; 03
DB 7EH,33H; 04
DB 7EH,5BH; 05
DB 7EH,5FH; 06
DB 7EH,70H; 07
DB 7EH,7FH; 08
DB 7EH,7BH; 09
END
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KET LUAN

Trong khoang thoi gian ba thang 1am db &n em da hoc hoi duoc thém
nhiéu kién thicc quan trong trong linh vuc dién ty dong va da hoan thanh dé
tai ma giao vién huéng dan giao cho.

Nhing viéc da lam duoc:

+ D3 hoan md hinh, chuong trinh diéu khién dén tin hiéu giao thong tai
nga tu.

+ Mo hinh chay ding theo yéu ciu ma giéo vién huéng dan dé ra do la
thuc hién viéc diéu khién va thay d6i duoc thoi gian theo luu luong ngudi.

Nhing viéc chua lam duoc:

+ M0 hinh dén giao thong c6 tinh thaim m¥ chua cao.

+ H¢ théng tu dong hoa chua duogc cao.

Trong hai nim hoc tap tai trudng. Em di duoc sy huéng dan tan tinh
clia c4c thay co trong khoa vé nhiing kién thirc chuyén mén ciing nhu kién
thirc trong cudc séng. Tir nhimng kién thirc nén tang d6 di gitip em hoan thanh
tap do an tot nghiép nay.

Em xin chan thanh cam on thdy c6 trong khoa “dién cong nghiép” da
giang day cho chung em nhiing kién thirc vé chuyén mon va dinh huéng di
theo sy hiéu biét, kha nang cua ching em dé chung em thuc hién t6t dé an va
tao diéu kién thuan loi cho ching em hoan tat khoa hoc cling nhu cong vigc
sau nay. Sau cling em xin chan thanh cam on thay Ths. Nguyén Trong Thdng
d3 tan tinh gitip d& em hoan thanh tap dé an nay.

Em xin chan thanh cam on!

Hai Phong, ngay thang nam 2012

Sinh vién
Nguyén Manh Tung
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