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LOI MO PAU

Hién nay sd luong xe 6t6 ¢ Viét Nam ngdy mot ting, nhat 13 & nhiing
thanh phd 16n nhu Ha Noi va TP H6 Chi Minh. Theo théng ké cubi nim 2010
Viét Nam c6 khoang 1.147.765 6t6 di dang ky va sd lugng xe 6t ca nhan ting
rat nhanh. Theo cac chuyén gia vé giao thong, mdi chiéc 6t6 can co dién tich 46
xe tinh khoang 15 — 20 m?, d6i vé6i cac khu chung cu va khu d thi thi car 100 m?
dién tich mit san st dung thi can phai c6 mot chd dd xe 6 6. Véi sb lugng 6 t6
hién c¢6 va mirec do tang 6 t6 nhu hién nay thi viéc thiéu bai dd xe chic chin xay
ra tai cac thanh phd 16n, bai vy nhu cau vé bai dd xe 0 to 1a rat 1on. Vi nhiing
gara 6t0 16n sb luong xe nhiéu thi can phai c6 mach dién dé gilp d& cho viéc
diéu khién va quan ly s6 lugng xe trong gara hién 1a rat can thiét, nhung néu sé
luong 6t6 vao I6n qua mic cho phép cua gara xe thi s€ gay can trd luu thdng
trong gara vi thé can phai gigi han sé luong xe vao gara. Vi vay viéc thiét ké
mach dém diéu khién va quan 1y sé luong xe 6td s& giup ta kiém soat dugc s6
lwong 6td trong gara tai mdi bai dau xe 1a rat can thiét.

Muc dich ciia mé hinh 13 diéu khién déng mé cua gara dém s luong xe
6t 1a giup cho nguoi quan ly gara 6td dém duoc sb lwong 6t6 va gisi han luong
xe vao phl hop véi sic chira caa gara. Yéu cau cia mach dém sé luong xe 6t6 1a
phai chay mét cach chinh xac, 6n dinh, gon nhe dé lap dat dé swa chita va gia
thanh thap.

Dua trén phuong phap nghién ctu va phén tich dac tinh chirc nang cta cac
linh kién, cac IC va ap dung nhiing kién thuc da hoc cling véi su huéng dan caa
giang vién phu trach dé xay dung nén mot mé hinh gara 6t6 ty dong diéu khién

va quan Iy hoat dong tét va dang voi yéu cau cua dé tai.



CHUONG 1.
TONG QUAN VE MO HINH THIET KE

1.1. TINH CAP THIET CUA DE TAI

Bii d6 xe, ddu du ciing thiéu

Khao sat cho thay, trong 10 quin ndi thanh Ha Ndi hién c6 khoang 1 nghin
diém trong gilt phuong tién, nhung ciing chi dap tng duoc khoang 10% nhu cau
thuc té, con lai khoang 90% phai sir dung via he, long duong, tﬁng trét, san
chung cu va cic ngd ngach lam bai trong gilt xe. Chinh sy thiéu hut nay 1a
nguyén nhan xuét hién kha nhiéu cac diém dd, bai trong giir xe khong phép, thu
qua gia quy dinh. Nhiéu phan dat luu khong va via hé khu Trung Hoa - Nhan
Chinh dang bién thanh bai dd xe khong 16. Xe xép doc hai bén duong Hoang
Dao Thuy, tran 1én via he chung cu, chat nhu ném trong cac phﬁn duong nodi bo,
dién tich cong cong. Phia sau toa chung cu 2F, N3A, N3B ph?m san choi danh
cho tré em tir 1au da bién thanh bai dd xe do Xi nghiép Quan 1y dich vu va khai
thac quan 1y. Xe xép chat ctng, chi con mot 16i nho dan vao thang may. Trén via
h¢ cac toa chung cu N5C, N6B, N6C, N6A, N6E... thuoc Trung Hoa - Nhan
Chinh ciing kin dic xe may, 6t6. Doc tuyén duong Lé Vin Luong 6t xép day
dic trén via he, choang hét 16i di. Piéu dang ngac nhién tai KDT co gia nha dat
dat dau bang Ha Noi nay lai khong c6 1dy mot bii d6 xe hién dai nao. Trong gan
40 toa nha cao tdng véi hang chuc ngan cian ho da dua vao str dung thi c6 téi hon
chuc toa nha khong c6 ting ham, con lai chi c¢6 1 tang him cha yéu du trong xe

may, xe dap.



Bii d6 xe hién di tré thanh mot trong nhitng yéu t6 ciu thanh gia tri cta bt
ky mot bat dong san nao tai cac do thi 16n. “Co chd d6 xe hay khong?” dang tro
thanh mot cau hoi 16n ddi voi nhimg ngudi mua nha, nhitng ngudi di mua sam,
nhimg ngudi dén vin phong, nhitng nguodi dén nha hang, hay nhimg ngudi di vui
choi v.v..Viéc c6 chd dd xe di va dang tré thanh mot loi thé d6i véi bat ky hoat
dong kinh doanh nao tai trung tam thanh phé, hon thé nita viéc ¢6 dugc mot dich
vu dd xe chuyén nghiép sé& lai cang 1a thé manh dé cac khu nha ¢, khu mua sam,
khu van phong, khu vui choi giai tri, khu am thuc canh tranh véi cac ddi tha cta
minh. Do vay, dé giir duoc loi thé kinh doanh va kéo khach hang dén sir dung
dich vu va mua san phém cua minh, vi¢c dap ung du chd d6 xe cling nhu c6 dich
vu trong giit xe chuyén nghiép s& ludn 1a mot trong nhitng yéu to quan trong.
Véi mong mudn xdy dung mot khai niém méi, quan niém mdi va hinh anh méi
vé dich vu dd xe tai Viét Nam, cling nhu dap img duoc nhu cau vé chd dd xe tai
khu vyc trung tdm, véi st ménh van dung cac cong nghé tién tién, mo hinh hién
dai trén thé gii vé viéc dau tu, quan 1y, van hanh bii dd xe phu hop voi diéu
kién Viét Nam, nham tao ra nhitg dich vu chuyén nghiép trong linh vuc do xe,
g6p phan giai quyét ap luc vé giao thong tinh tai cac d6 thi 16n.. Vi vay dé tai
dua ra nham giai quyét van dé nay.

Sau khi dé tai dugc dua vao ing dung trong thuc té s& giai quyét duoc van
dé tiét kiém dién tich xdy dung cac bii d6 xe ¢ nhiéu noi, tiét kiém chi phi chi tra
cho nhan cong trong quan 1y va dac biét l1a tinh an toan, tién dung cia hé théng.

1.2. MOT SO GARA TREN THE GIOI

Autostadt CarTowers (Wolfsburg, Dirc).
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Thap dé xe nam trong khu vuc danh cho khach tham quan gan nha may
san xut ctia Volkswagen (Wolfsburg, Ptic). Thap cao 20 ting véi stic chira 800
xe. Autostadt CarTowers gibng nhu mot tac pham “khoa hoc gia twong”. Mot
bai dau xe khong 16 20 tang, xe 6 t6 duoc ning bang thang may va dua vao chd
dau bang hé thong robot thong minh. Ban s& khong tim thay 16i di bo vao bai dau

nay. Néu ban may min dugc vao thim viéng noi day, ban c6 thé di mot vong



trong nhitng canh tay robot trong cac hop kiéng an toan, nhung diéu can lam 1a

bung nhin xuéng”.

Bai dau xe Eureka, Melbourne




Su két hgp doc dao cua nhiing vach ké son trén tuong va san tao nén mot
chirc niang chi din vi tri cta ban trong bdi xe Eureka. Nha thiét ké Axel
Peemoeller dd phat trién “hé thong chi duong” bang cach dua ra nhimg chi dan
cho khach va ciing 1 diém nhan trang tri cho hdm xe. Nhitng véach ké dai két hop
v6i mau sic pht hop nhu chi 16i ra (out) mau do, 16i vao (in) mau xanh 14, di 1én
(up) mau xanh, di xudng (down) mau vang, ...

Garage Dubai (UAE)
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L6i vao cua garage ndy tai Dubai (UAE) trong nhu chi da chd cho mot
chiéc xe. Nhung bén trong 12 bai dd xe tu dong rong nhat thé gidi véi stc chia
765 xe va c6 thé di chuyén 250 xe mdi gio.

Umihotaru (Tokyo, Nhat Ban)
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Umihotaru c6 nghia 1a “dom dém bién”, hon ddo nhin tao Umihotaru
(Tokyo, Nhat Ban) thu hat khach du lich dén mirc nhiéu 1ai xe toi ddy don gian
chi dé chiém ngudng khung canh thién nhién. Ngoai tinh ning 1a mot bai do xe
noi trén mat nude, trén ddo con cd cac quan ca phé, ctra hang va noi trung bay
ngh¢ thuat.

Bai dau xe Santa Monica
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Cau trac khong gian mao, dién tich khong 16, bai dau xe Santa Monica nhu
1a mot hon ngoc ruc r& vao ban dém. Hay tim mot cho dau cho chiéc xe ctuia ban

trong khong gian 4n tuong nay nhé.



Bii db xe tai Vincom (Ha Noi)

bay la bai dau xe tai toa nha Vincom tﬁng danh cho xe 0 t0, day la mot
gara 0 t0 dit dudi ting ham toa nha mot thiét theo kiéu dién hinh tai cac tdoa nha

16n, khu chung cu hay trung tdm thuong mai. ..
1.3. Y TUONG THIET KE MO HINH GARA OTO

Dua trén 1a mot sd gara 0 tO6 hi¢n dai bac nhat trén thé gioi vé tham my
cling nhu tinh ning ty dong hoa cua nd, qua d6 chung ta c6 thé tham khao va
tmg dung. Tuy nhién véi thoi gian, kién thirc va kinh phi han hep viéc thiét ké
mot mo hinh gara hién dai la rat kho khan vi vay em s¢€ thiét ké moét mo hinh
gara 6t0 phu hop thiét ké theo dang dién hinh theo bai dau xe tdoa nha Vincom
gdm mot clia ra va mot cira vao, cung voi d6 1a nhimg thanh ngang chin cira mot

thiét ké dién hinh cho gara 6t6 trudc ddy. Ngoai ra gara 6td s& c6 thém hé thong
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dén bao thong bao cho ngudi gui xe biét gara con trong hay khong va hién thi sb
luong xe trong gara 1a bao nhiéu cho nguoi quan 1y. Thiét ké nay rat phu hop cho
nhimng bii dd xe véi sd lugng xe trung binh nhu trung tim thwong mai, siéu thi,

khu chung cu, bénh vién...

ENTRY BHHRIER" “EHIT BARRIER
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ENTRY READER ERIT READER

Hinh1.1: M6 hinh gara 6 t6 dy dinh thiét ké
1.4. CAC PHUONG AN THIET KE MACH PIEU KHIEN

1.4.1. Véi mach dung IC roi
Uu diém:
- Bbam bao d6 chinh xac cao
- Tan sb dap ung cta mach nhanh
- Ton hao cong suat bé, mach co thé sir dung pin hoic acquy
- Kha nang d¢ém rong
_ Gia thanh thap
- Mach don gian dé thyuc hién

Nhuege diém:
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Véi viéc sir dung k¥ thuat s6 khd co thé dap tng duoc viéc thay doi sb
dém. Mudn thay d6i mot yéu cau nao d6 cia mach thi bugc long phai thay doi
phan ctng. Do d6 mdi 1an phai 13p lai mach dan dén tén kém vé kinh t& ma nhiéu
khi y&u cau d6 khong thuc hién dugc bang phuwong phap nay vi viée tinh toan cac
thudt toan rat phuc tap.

1.4.2. Vé&i mach dung PLC
Uu diém:
- Tan s dap tng ciia mach nhanh
- C6 kha nang khir nhidu tir bén ngoai dam bao tin hiéu diéu khién
- Kha ning dém rong
- 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.
Nhueoe diém:
- Vén dau tu kha cao
- Khong phu hop véi lam mé hinh nhé gy lang phi vé tai chinh ciing nhu tai
nguyén cua PLC.
1.4.3. Vi mach két ndi véi may tinh
Uu diém:
- Toc do xtr Iy rat 1on
- Pam bao do chinh xac cao
- C6 thé thay doi 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
Nhuege diém:

- Von dau tu cao

12



- Chuong trinh diéu khién 1ap trinh phtc tap.

- Lang phi tai nguyén ctia may tinh vi chuong trinh sir dung trong mé hinh khong
phai x1r Iy nhiing thuat toan qua phtec tap.

1.4.2. Véi mach dung ky thuat vi diéu khién

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

- Mach c6 thé thay doi sé6 dém mot cach linh hoat bang viéc thay d6i phan
mém, trong khi d6 phan cing khong can thay d6i ma mach dung 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 vd1 mach dung IC ro1, PLC hay may tinh nhung
van dam bao duoc tinh niang diéu khién ctia mé hinh.

— Trong thiét ké ngudi ta thuong chon phwong phép téi wu va kinh té do

do6 em chon phuong phép xay dung vi mach dung ky thuat vi xu Ii.
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CHUONG 2.

NGHIEN CU'U CAC
THIET BI SU DUNG TRONG MO HINH

2.1. KHOI CAM BIEN

2.1.1. Gi6i thiéu so lwgc vé khéi cam bién

Pé cam nhan mdi lan 6td di qua thi cam bién phai c6 phan phét va phan
thu. Phan phét phat ra 4nh sang va phan thu hap thu 4nh sang. Hai bo phan phét
va thu hoat dong khi c6 6t6 di qua giira phan phéat va phan thu, anh sang bi che
bo phan thu s& hoat dong nhu thé tao ra mot xung tac dong téi bo phan xu Ii.
Hién nay c6 nhiéu linh kién phat va thu anh sang cé thé tao thanh khdi cam bién
em chon quang tra 12 linh kién rat nhay véi anh sang. Vi viéc sir dung quang tro
khdi cam bién s& dugc ché tao don gian bang quang tré, 1C thuat toan sir dung
lam mach so sanh va mot s linh kién khéc, phan phat 1a 4 led siéu sang chiéu
vao 4 quang tro.

2.1.2. Quang tré

Quang tré duoc su dung la loai LRD 03 lam viéc dua trén hiéu trng quang

dan nhu sau:

Hinh 2.1: Hinh dang quang tr¢
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Hiéu ung quang dan (hay con goi Ia hiéu tng quang dién noi) 1a hién
twong giai phong nhitng hat tai dién (hat dan) trong vat liéu duéi tac dung cua
anh sang lam tang do dan dién cua vat licu.

Trong chit ban din, cac dién ti lién két véi hat nhan, dé gidi phong dién
tir khoi nguyén tir cin cung cip cho ndé mot ning luong tdi thiéu bing ning
luong lién két Wik. Khi dién tir dugc giai phong khoi nguyén tir, s& tao thanh hat

dan méi trong vat li€u.

- dién tir \ - dién tr
" ol
hv
hv
+ 16 tréng + 16 tréng

Hinh 2.2: anh hudng cta ban chét vat liéu dén hat dan duoc giai phong

Hat din duoc giai phong do chiéu sang phu thudc vao ban chit cia vt
lidu bi chiéu sang. Dbi voi cac chat ban din tinh khiét cac hat dan 1a cap dién tu -
16 tréng.

Dbi voi trudng hop ban dan pha tap, hat din duogc giai phong 1a dién tu
néu 1a pha tap donor hoic 1a 18 trong néu 1a pha tap acxepto.

Gia st c6 mdt tam ban din phang thé tich V pha tap loai N ¢6 ndng do céc
donor Nd, c6 murc ning luong ndm dudi ving ddn mét khoang bang Wd du 16n
dé & nhiét 46 phong va khi ¢ trong t6i nong do ng ctia cac donor bi ion hoa do

nhiét 1a nho.
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chiéu sang

A
L

Ving din

I ™ TRV

Ving hod tri

Hinh 2.3: Té bao quang dan va sy chuyén mirc nang lugng cia dién tir
Khi ¢ trong tdi, nf‘mg do dién tor dugc gidi phong trong mot don vi thoi
gian ti 1€ vot néng do cac tap chit chua bj ion hoa va br?mg a(Nd —n0), v6i hé sb a

xac dinh theo cong thirc:

{2

Trong d6 q la tri tuyét ddi ctia dién tich dién tir, T 12 nhiét do tuyét ddi cia
khéi vat liéu, k 13 hang sd.

Sb dién tir tai hop véi cac nguyén tir di bi ion hod trong mot don vi thoi
gian ti 1& v&i cac nguyén tir di bi ion hod n0 va ndng do dién tir cling chinh bang
n0 va bang r.(n0.n0), trong d6 r 1 hé s tai hop.

Phuong trinh dong hoc biéu dién sy thay doi néng do dién tr ty do trong
khéi vat liéu co dang:

dn,

a a(Ny —n,)-rng

& trang thai can bang tacdé:  dnO/dt=0
Suy ra:
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Do dan trong t6i duoc biéu dién boi hé thirc:
Gy = gy,

Trong d6 a 1a d6 linh dong cua dién tir.

Khi nhi¢t d6 tang, do linh dong cua di¢n tir gidm, nhung sy ting mat do
dién tt ty do do su kich thich nhiét 16n hon nhiéu nén anh hudéng cuia n6 1a nhan
t6 quyét dinh dbi véi d6 dan.

Khi chiéu sang, cac photon s& ion hod cac nguyén tir donor, giai phong ra
cac dién tir. Tuy nhién khong phai tat ca cic photon dap t6i bé mat vat liéu déu
gidl phong dién tir, mot s6 bi phan xa ngay & bé mit, mot sd bi hép thu va
chuyén nang luong cho dién tir dudi dang nhiét nang, chi phﬁn con lai méi tham
gia vao giai phong dién tir. Do vdy, s6 dién tir (g) dugc giai phong do bi chiéu

sang trong mdt gidy img véi mot don vi thé tich vat liéu, xac dinh bai cong thtrc:

g=8_ ! nl-=R)
vV AL  hv

Trong do:
G - s6 dién tir dugc giai phong trong thé tich V trong thoi gian mot gidy.
V=A.L, v6i A, L 1a dién tich mat canh va chiéu rong tdm ban dan
n - hiéu suét luong tir (sd dién tir hodc 15 tréng trung binh dugc giai phong khi
mot photon bi hap thu).
R - 1a hé s6 phan xa cua bé mat vat liéu.
i - thong lugng anh sang.
h - hang sb Planck.
Phuong trinh dong hoc cua tai hop trong truong hop nay c6 dang:

17



dn 5
—=a|N,—n)+g—-rn
dt ( d ) g
Thong thudng buc xa chiéu téi du 1on dé sb dién tir dugc giai phong 16n
hon rat nhiéu so véi dién tir duoc giai phong do nhiét:

g >> a(Nd - n) va n>>n,

Trong diéu kién trén, rat ra phuong trinh dong hoc cho mat dd dién tu &

di€u kién can bang dudi tac dung chicu sang:

Do dan tuong ung véi néng do dién tir & diéu kién can béng:
o =qun.
Té bao quang dan duoc ché tao cic ban dan da tinh thé déng nhat hodc
don tinh thé, ban dan riéng hoic ban dan pha tap.
- Pa tinh thé: CdS, CdSe, CdTe,PbS, PbSe, PbTe.
- Pon tinh thé: Ge, Si tinh khiét hodc pha tap Au, Cu, Sb, In, SbIn, Asln, Pln,
cdHgTe.

Vung pho lam viéc cua cac vat liéu nay bi€u dién:
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A
f CdS
| CdSe |
CdTe |
| PbS |
| PbSe |
l PbTe J
Ge
L Si |
| GeCu
| Snln |
l Asln [
| CdHg
0.2 0,6 1 2 3 45 10 20 30

A, um
Hinh 2.4: Ving phd lam viéc céc vat liéu cau tao quang trd

Khi chwa chiéu sang mit quang dién trd, dong dién qua nd va mach ngoai
nho nhat goi 14 dong dién ti.

Khi chiéu sang mat quang dién tro v6i chiéu dai budc song thich hop, dién
tré tinh thé ban dan giam dang ké. Hién tugng nay phu thudc vao chat ban dan
dugc st dung, do tap chét, chiéu dai buéc song.

Dua vao nguyén 1y lam viéc quang dién tré dugc tng dung vao nhiéu linh
vuc k¥ thuat sau:

- Phan tir phat hién.

- Po d6 sang trong quang pho.

- Lam cam bién trong rat nhiéu hé thdng tu dong hoa.
- Bdo v¢, bao dong...

Gia tr1 dién tré phu thudc anh sang chiéu vao, co thé thay doi tr MQ
dén Q.

Dién 4p trén quang dién tr¢ Sulfit chi khi lam viéc trong thoi gian dai

thuong gidi han & 15V, con cong suat vai chuc W.
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Do nhay tich phin du cao ciing nhu han ché cong suét toa ra trong quang
dién tro, vuot qiia né s& dan toi phan tmg khong thuan nghich.

Do nhay tich phan la cuong dd dong dién phat sinh khi mét don vi quang
thong chiéu vao (A/Im).

2.1.3. 1IC TLO84

TLO084 la IC tich hop c6 4 bo thuat toan

TLO84, TLO84A, TLO84B
D, J, N, NS, OR PW PACKAGE

(TOP VIEW)

10UT [] 1 U 14[] 40UT

1IN-] 2 13[] 4IN-

1IN+ [] 3 12[] 4IN+

Vee+ 14 111 Vee-

2IN+[] 5 10[] 3IN+ N+ A

2IN-] 6 9]] 3IN- ouT
20UT [| 7 8[] 30UT IN- —

Hinh 2.5: Hinh dang va ky hi¢u IC thuat toan TL084
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OFFSET N1 OFFSET N2

Hinh 2.6: So dd ciu tao cua 1 bd thuat toan

2.1.4. So' @d nguyeén ly khéi cam bién

{>wCo
Wi
k.8 E1 Fa¥
quang trol 10K
-
T34
o
3 I :
5 _ CE1
L1
TLOE4
E3 —
10K R2 —
10K 1

Hinh 2.7: So d6 nguyén ly khéi cam bién
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2.1.5. Nguyén Iy lam viéc caa khéi cam bién

Cap dién a4p mét chiéu dé nubi IC thuat toan véi Vec+ 1a +5V va Vee- 1a
GND va duoc mic theo kiéu so sanh. Pau vao IN+ cua IC thuat toan sé co dién
ap 1a 5/2V vi qua cau phan &p 1a 2 tré 10K, dau vao IN- cua IC thuat toan khi
quang tré dugc chiéu sang s& c6 dién ap > 5/2V (vi ldc ndy anh sang 1am cho
quang tré co gia tri > 10K) lac nay hoat dong cua mach so sanh sé€ lam cho dién
4p dau ra cua IC thuat toan 12 OV (twong Gng sé& 1a muc thap). Ngugc lai khi
quang tré khong duoc chiéu sang dau vao IN- cua IC thuat toan s& cé dién ap <
5/2V 1am cho dién &p dau ra cua IC thuat toan 1a 5V (twong ung s& la muc cao).
Dién ap dau ra cua IC thuat toan s& duoc dua dén khdi xu ly dé thuc hién viéc

dém xung.
2.2. KHOI XU LY TRUNG TAM

2.2.1. Giéi thiéu so lwogc vé khoi xir ly trung tam

Bo vi diéu khién viét tit 1a Micro-controller, 1a mach tich hop trén 1 chip
6 thé 1ap trinh dugc, dung dé diéu khién hoat dong cua 1 h¢ théng. Theo cac tap
lénh ctia nguoi 1ap trinh, bd vi diéu khién tién hanh doc, luu trir thong tin, xir 1y
thong tin, do thoi gian va tién hanh dong md mot co cau nao do.

Trong céac 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 hé théng san xuat tu
dong, bo vi diéu khién duoc st dung trong Robot day truyén tu dong. Cac hé
théng cang “thong minh” thi vai tro ctia hé vi diéu khién cang quan trong.

Vi khéi xur ly trung tm nay chiing em st dung IC vi diéu khién 89C52 1a
loai vi diéu khién thdng dung va chliing em da duoc hoc tai trudng.

2.2.2. Khao sat b vi diéu khién 89C52

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

- 8Kb ROM

22



- 256 byte RAM
- 4port 1/O 8 bit
- 3 bd dinh thoi

- Giao ti€p noi tiép

- 64Kb khong gian bd nhé chuong trinh mé rong

- 64Kb khong gian bd nh¢ dit liéu mo rong

= TIEX

=-=TI

Ti

JINTH
— /INTI
F====" Twe? T EEEET
. ok e T T T i
X i ‘ " Timerz ==
i Su'hn;:nrt i 128 '3'!’&“5 RA'“; i ROM ; -
e iyl ;o aKsst ! Timer1
Interrupt wntm Orther registers 128 bytes RAM 1 Bk 8052 ; Ti
I imer )
\.L lL
Oscillator Bus control ) /O port Serfal port
EA— —— ALE
RST = [ISEN
—|D|— TXD BXD
j:_ i [ 41] P2 Pl P3

Chirc niang cac chan vi diéu khién:
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(T2) P1.0 ] 1 ~/ 40 [ VCC
(T2 EX) P1.1 ]2 39 1 P0.0 (ADO)
P1.2 ] 3 38 P0O.1 (AD1)
P1.3 ] 4 37 O P0.2 (AD2)
P1.4 (] 5 36 [0 P0.3 (AD3)
P1.5 (] 6 35 [0 P0.4 (AD4)
P1.6 []7 34 1 P0O.5 (ADS5)
P1.7 (] 8 33 [ P0.6 (ADB)
RST ]9 32 [0 P0.7 (AD7)
(RXD) P3.0] 10 31 [0 EA/VPP
(TXD) P3.1 0 11 30 [0 ALE/PROG
(INTO) P3.2 ] 12 29 1 PSEN
(TINT1) P3.3 0] 13 28 1 P2.7 (A15)
(TO) P3.4] 14 27 1 P2.6 (A14)
(T1) P3.5 15 26 1 P2.5 (A13)
(WR) P3.6 ] 16 25 [0 P2.4 (A12)
(RD) P3.7 ] 17 24 1 P2.3 (A11)
XTAL2 ] 18 23 [ P2.2 (A10)
XTAL1 ] 19 220 P2.1 (A9)
GND ] 20 211 P2.0 (A8)

Hinh 2.9: So dd chan cdm VDK 89C52

- Port O:

La port c6 chan tir 32 dén 39 c6 2 céng dung. Trong céc thiét ké co toi
thiéu thanh phﬁn, port 0 dugc st dung lam nhiém vu Xuét nhap.Trong céc thiét
ké 16n hon ¢6 bd nhd ngoai, port 0 trd thanh bus dia chi va bus dir liéu da hop.

- Port 1:

La cac port ¢6 chan tir 1 dén 8. C6 chirc nang nhu cac duong 1/0.

- Port 2:
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La port ¢6 chan tur 21 dén 28 c6 2 cong dung, hodc lam nhiém vu XuAt
nhap hoic 1a byte dja chi cao ctia bus dja chi 16 — bit cho cac thiét ké c6 b nhé
chuong trinh ngoai hodc cac thiét ké c6 nhiéu hon 256 byte bo nhd dir liéu ngoai.
- Port 3:

La céc port ¢6 chan tir 10 dén 17. C6 chire nang nhu cac duong I/0. Ngoai

ra con c6 chirc nang dac biét sau:

Bit Tén Dia chi bit Chirc ning

P3.0 |RxD |BOH Chan nhan dit liéu cta port noi tiép
P3.1 |TxD |B1H Chén phat dit liéu cua port noi tiép
P3.2 INTO B2H Ngb vao ngit ngoai 0

P3.3 INT1 B3H Ngb vao ngat ngoai 1

P34 | TO B4H Ngb vao cua bd dinh thoi / dém 0
P3.5 T1 B5H Ngé 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 nhé dit liéu ngoa

Bdng 2.1: Chuc nang dic biét cac chan Port 3
- PSEN (Program Stone Enable):
Chan 29. Chan cho phép doc bd nhé chuong trinh ngoai
- ALE ( Address Latch Enable):
Chan 30. La chén tin hiéu cho phép chdt dia chi dé truy cap bo nhd ngoai,
khi On-chip Xuét ra byte thép cta dia chi. Tin hiéu chdt duge kich hoat & muc
cao, tan s Xung chdt = 1/6 tan sb dao dong ctia bd VDK. N6 c6 thé duogc dung

cho cac bd Timer ngoai hodac cho muc dich tao xung Clock. Pay cling 1a chan
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nhan xung vao dé nap chuong trinh cho Flash ( hoic EEPROM ) bén trong On-
chip khi n6 & mirc thap.
- EA ( External Access):
Chan 31. Tich cyc mirc thp, chay chuong trinh ROM ngoai. Tich cuc
mtrc cao, chay chuong trinh ROM ndi.
- Cac ngo vao bo dao dong trén chip:
Chén 18 va 19.
- Cdc chdn nguén:
Chan 20 GND. Chan 40 VCC.
- RST ( Reset):
Chan 9. Reset tich cuc mirc cao trong it nhat 2 chu ky may.
Cac thanh ghi chirc nang dac biét:
- Twr trang thai chuwong trinh:
T trang thai chuong trinh (PSW: Program Status Word) & dia chi DOH

chtra céc bit trang thai nhu bang tom tit sau:

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

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

Chon day thanh ghi (bit 0)

00 = bank 0 : dia chi tir 00H dén 07H
01 =bank 1 : dia chi tir 08H dén OFH
10 = bank 2 : dja chi tir 10H dén 17H

PSW.3 | RSO D3H
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11 = bank 3 : dia chi tir I18H dén 1FH

PSW.2 | OV D2H | Co tran
PSW.1 |- DIH | Dy trit
PSW.0 [P DOH | Co kiém tra chén 1¢

Bdng 2.2: Chuc nang cac bit thanh ghi trang thai chuong trinh
- Thanh ghi B:

Thanh ghi B ¢ dia chi FOH dugc dung vai thanh ghi tich iy A cho phép
toan nhan va chia. Lénh MUL AB s& nhan cac gia tri khong dau 8 bit trong A va
B 1di tra vé két qua 16 bit trong A (byte thap) va B (byte cao). 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 cling c6 thé dugc xem nhu thanh ghi dém da dung. N6 duogc dia chi
hoa ting bit bang céc dia chi bit FOH dén F7H.

- Con tré ngan xép:

Con tré ngin xéo (SP) 1a mot thanh ghi 8 bit & dja chi 81H. N6 chira dia
chi ctia byte dit liéu hién hanh trén dinh ctia ngin xép va lay dit liéu ra khoi ngin
xép. Lénh cat dit liéu vao ngan xép sé& lam ting SP trudce khi ghi dit liéu, va 1énh
lay dir liéu ra khoi ngan xép s& doc dit liéu va lam giam SP.

- Con tro dir liéu:

Con tr6 dir licu DPTR dugc dung dé truy xuét bd nhd ngoai la 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
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hoéa ting bit. Diéu d6 cung cip mot kha ning giao tiép thuan loi.
- Cdc thanh ghi dinh thoi

89C52 chura 3 bd dinh thoi dém 16 bit duge dung trong viéc dinh thoi
hodic dém sy kién. Timer 0 ¢ dia chi SAH (TLO: byte thap) va 8DH (TH1: byte
cao). Viéc van hanh timer dugc set boi thanh ghi Timer Mode (TMOD) ¢ dia chi
89H va thanh ghi diéu khién timer (TCON) & dia chi 88H. Chi c6 TCON duoc
dia chi hoa tung bit
- C4c thanh ghi port néi tiép (SBUF)

Khi truyén dir liéu thi ghi 1én SBUF, khi nhan dir li¢u thi doc SBUF. Cac
mode van hanh khac nhau duoc l4p trinh qua thanh ghi diéu khién port néi tiép
(SCON) (duoc dia chi hoa tung bit) & dia chi 98H.

- Cdc thanh ghi ngit:

89C52 ¢6 ciu trac 6 ngudn ngit, 2 mirc wu tién. Cac ngat 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. C4 hai thanh ghi dugc dia chi hoa ting bit.

- Cdc thanh ghi diéu khién céng sudt:
Thanh ghi diéu khién cong suat (PCON) & dia chi 87H chtra nhiéu bit

diéu khién. Ching dugc tom tit trong bang sau:

Bit | Ky higu | Mo ta

Bit ting gap doi toc do baud, bit nay khi set lam cho
7 SMOD tdc do baud tang 2 & cac ché do 1,2 va 3 cla port ndi

tiép
6 - Khong dinh nghia
3) - Khong dinh nghia
4 - Khong dinh nghia
3 GF1 Bit cd da muc dich 1
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2 GFO Bit co da muc dich 2

Nguon giam; thiét 1ap dé tich cuc ché d6 nguon giam,

chi ra khéi ché do bang reset.

0 LD Ché d6 nghi; thiét lap dé tich cuc ché do nghi, chi ra
khoi ché d6 bang 1 ngat hodc reset hé thong.

Bing 2.3: Chtic ning céc bit thanh ghi diéu khién cong suat
Quan trong nhat trong cac thanh ghi trén 14 thanh ghi dém chuong trinh,
né dugc dit lai 0000H. Khi RST trd lai muc thap, viée thi hanh chwong trinh
ludn bat dau ¢ dia chi dau tién trong bo nhé chuong trinh: dia chi 0000H. Noi
dung cia RAM trén chip khong bi thay d6i boi 1énh reset.

Té chirc bd nhé
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Byte 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
00

Bit address

General
purpose
RAM

7F

7E

7D

7C

7B

7TA[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

S5A[59

58

57

56

55

54

53

52(51

50

4F

4E

4D

4C

4B

4A]49

48

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

1211

10

OF

OE

oD

0oC

0B

0A|0 9

08

6

5

4

00

Bank 2

Bank 2

Bank 1

Defauk register
bank for RO - R7

RAM

Byte address

FF
FO

EO

DO

B8

BO

A8

AO

99
98

20

9D
8C
8B
8A
89
88
87

83
82
81
80

Bit address
F7|F6[F5[F4|F3| F2 |[F1|F0| B
E7|E6[ES[E4]E3] E2 [E1[E0] AcCC
D7 D6 D5 D4 D3 D2 D1 D0O| PSw
- T-T-BC[BB[ BA[B9[B8| IP
B7[B6[B5[B4[B3] B2 [B1[BO| P3
AF| - | - |AC|AB| AA [A9[A8] IE
A7|A6[A5[A4|A3] A2 |[A1]AO] P2

not bit addressable SBUF
9F|9E|9D|90|QB| 9A | 99|98 SCON
97|96|95|94|93| 92 |91|90 P1
not bit addressable THA1
not bit addressable THO
not bit addressable TL1
not bit addressable TLO
not bit addressable TMOD
8F|8E|8D|SC|SB|8A |89|88 TCON
not bit addressable PCON
not bit addressable DPH
not bit addressable DPL
not bit addressable SP
87| 86|85|84[83| 82 [ 81[80] PO

Special, Funcition registers |:|

Hinh 2.10: T4 chtic bd nhé 89¢52

Moi dia chi trong vung RAM da dung déu ch thé cu duogc truy xuét tu do

ding céch danh dia chi gian tiép.

C6 128 bit dugc dia chi hoa & cic byte 20H dén 2FH.

Hoat dong ctia by time
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Dia chi hoa 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 Khéng
time O
Byte thap cua
TL1 _yt P 8BH Khéng
time 1
Byte cao cua A
THO ) 8CH Khong
time 0
Byte cao cua A
TH1 _ 8DH Khéng
time 1

Bdng 2.4: Thanh ghi chtic nang dac biét dung time
- Thanh ghi ché dg timer (TMOD)
Thanh ghi TMOD chtta 2 nhom 4 bit dung dé dat ché do lam viéc cho
timer 0 va timerl.

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 : bd dém su kién

0 : b0 dinh khoang thoi gian
TMOD.5 | M1 1 Bit 1 ctia ché d6 ( mode )
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Bit 0 cua ché do

00 : ché dd 0 : time 13 bit
TMOD.4 | MO 01: ché do 1 : time 16 bit
10:ché do 2 : tu dong nap lai
11 : ché do 3 : tich time
MOD.3 | GATE Bit (m& ) cong, khi 1én 1 time chi chay khi
INT 16 muc cao
TMOD.2 | C/T
TMOD.1 | M1
TMOD.0 | MO

Bing 2.5: C4c bit thanh ghi ché d6 Time
- Thanh ghi diéu khién timer (TCON)
Thanh ghi TCON chtra céc bit trang théi va cac bit diéu khién cho timer 0

va timer 1.
Bit Ky hiéu |Diachi | Mo ta
Co tran Time 1. Puoc dit boi phan cing khi
TconT | TR SFH bd Time 1 tran. Pugc xo04 boi phan cting khi
bo VXL hudng té1 chuong trinh con phuc
vu ngét.
Bit diéu khién bo Time 1 hoat dong. Puoc
TCON.6 | TR1 8EH dit / x6a boi phan mém dé diéu khién bod
Time 1 ON / OFF.
Co tran Time 0. Puogc dat béi phﬁn cung khi
TCON.5 | TFO 8DH bd Time 0 tran. Pugc xo04 boi phan ctimg khi

bd VXL hudng té1 chuong trinh con phuc
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vu ngat.

TCON.4

TRO

8CH

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

Time 0 ON / OFF.

TCON.3

IE1

8BH

Co ngat ngoai 1. Puoc dat bai phan cimg
khi sudon xung cta ngit ngoai 1 duoc phat
hién. Pugc x6a boi phan cung khi ngit

duoc xu ly.

TCON.2

IT1

8AH

Bit diéu khién ngat 1 dé tao ra ngat ngoai.

Puogc dat / x6a bdi phan mém

TCON.1

IEO

89H

Co ngat ngoai 0. Puoc dit bai phan cimg
khi suon xung ciia ngat ngoai 0 dugc phat
hién. Puoc x6a boi phan cung khi ngit

dugce xur 1y.

TCON.O

ITO

88H

Bit diéu khién ngat 0 dé tao ra ngat ngoai.

Puoc didt / x6a bo1 phan mém

Bing 2.6: Tom tat thanh ghi TCON

Hoat dong port noi tiép.

- Thanh ghi diéu khién port néi tiép.

Ché d6 hoat dong ctia port ndi tiép dugc dit bang cach ghi vao thanh ghi

ché do port ndi tiép (SCON) ¢ dia chi 98H. Sau day cac bang tom tat thanh ghi

SCON va cac ché do cta port ndi tiép:

Bit Ky hiéu | Piachi | Mb ta
SCON.7 | SMO 9FH Bit 0 ciia ché d6 chon port ndi tiép
SCON.6 | SM1 9EH Bit 1 ctia ché d6 chon port ndi tiép
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Bit 2 cta ché do 2 nbi tiép. Cho phép truyén

thong da xir Iy trong cac ché d6 2 va 3 ; R1
SCON.5 | SM2 9DH

s€ khong bi tac dong nél bit thir 9 thu duogc

12 0.

Cho phép bo thu phai dit 1én 1 dé thu cac ky
SCON.4 |REN 9CH

tu

Bit 8 phat, bit tht 9 duoc phat cac ché do 2
SCON.3 | TB8 9BH . o

va 3 : dat dugc va xoa bang phan mém.
SCON.2 |RB8 9AH Bit 8 thu, bit tht 9 thu dugc

Co ngat phat. Pat 1én 1 khi két thiic phat ki
SCON.1 | TI 99H . .

tu, dugc x6a bang phan mém.

Co ngat thu. Piat 1én 1 khi két thic phat ki
SCON.O |RI 98H . L

tu, duoc x6a bang phan mém.

Bing 2.7: Tom tat thanh ghi ché do port ndi tiép SCON.

SMO sM1 Chédp |Mbta Téc d baud
0 0 0 Thanh ghi | Fosc /12
dich
0 1 1 8 bit UART | C6 thé thay d6i
1 0 2 9 bit UART | Fosc / 64 hodc Fosc / 32
1 1 3 9 bit UART | C6 thé thay doi
Bing 2.8: Céc ché do port ndi tiép.
Hoat dong ngat.

- Cho phép va khéng cho phép ngiit.
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M&i ngudn duge cho phép hodc khong cho phép timg ngit mot qua
thanh ghi chirc ning dic biét ¢ dinh dia chi bit IE ( Interrupt Enable: cho phép
ngat) & dia chi ASH. Ciing nhu cac bit cho phép mdi ngudn ngit, ¢ mot bit cho
phép hoac cAm an toan bo dugc x6a dé cAm tit ca céac ngét hoac duoc dat 1én 1

dé cho phép tat ca cac ngat.

Bit Ky hiéu | Dja chi bit | M6 ta (1= cho phép ;0 = cAm )
IE.7 | EA AFH Cho phép hoidc cAm toan bd

IE.6 |EA AEH Khong dugc dinh nghia

IE5 |ET5 ADH Cho phép ngat tir Time 2

IE.4 |E5 ACH Cho phép ngat Port ndi tiép

IE.3 |ET1 ABH Cho phép ngit tir Time 1

IE.2 |EX1 AAH Cho phép ngat ngoai 1

IE.1 | ETO A9H Cho phép ngat tir Time 0

IE.0 | EXO A8H Cho phép ngat ngoai 0

Bing 2.9: Tom tat thanh ghi ché do cho phép ngit va khong cho phép ngit
U'u tién ngit.
M&i ngudn ngat dugc lap trinh riéng vao mot trong hai muc uu tién qua
thanh ghi chirc ning dic biét duge chi bit IP (Interupt priority: uu tién ngat) ¢ dia
chi BSH.

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

IP.6 Khong dugc dinh nghia

IP5 | PT2 BDH Ut tién cho ngat tir Time 2

IP.4 | PS BCH Ul tién cho ngat port ndi tiép
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IP.3 [ PT1 BBH Ul tién cho ngat tir Time 1
IP.2 | PX1 BAH Ut tién cho ngat ngoai 1
IP.1 | PTO BOH Ul tién cho ngat tir Time 0
IP.0 | PXO0 B8H Ul tién cho ngat ngoai 0

Céc ngat vu tién dugc xo0a sau khi reset h¢ thong dé dat tat ca cac ngat ¢

muirc uu tién thap hon.

Khi c6 mot ngat xay ra va dugc CPU chap nhén, chuong trinh chinh bi

Xir Iy ngit.

Bing 2.10: Tom tat thanh ghi IP.

ngat quing. Nhitng hoat dong sau xay ra:

- Thi hanh hoan chinh 1énh dang hién hanh

- Cat PC vao ngan xép

- Trang thai ngit hién hanh duoc cit bén trong

- Céc ngat duogc chan tai muc clia ngat

- Nap PC dia chi Vector cua ISR

- ISR thyc thi
ISR thuc thi va dap ung ngat. ISR hoan tat bang 1énh RETI. Piéu nay lay
lai gid tri cii cia PC tir ngan xép va lay lai trang thai ngit cii. Chuong trinh lai
tiép tuc thi hanh tai noi ma né dung.
Cic Vector ngit
Khi chép nhan ngét, gia tri dugce nap vao PC duoc goi la vector ngét. No la

dia chi bat dau cua ISR cho ngudn tao ngat. Cac Vector ngat duoc cho bai bang

sSau.
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Ngat Co Dia chi vecter
Reset h¢ thong | RST 0000H
Bén ngoai 0 IEO 0003H
Time O TFO 000BH
Bén ngoail IE1 0013H
Time 1 TF1 001BH
Port ndi tiép TI hoic RI 0023H
Time 2 TF2 hoac IE2 | 002BH

Bing 2.9: Pia chi cic vecter ngat
2.3. KHOI HIEN THI

2.3.1. Giéi thiéu so lwgc vé khoi hién thi
Pé co thé biét dugc trong gara xe 6td dang c6 bao nhiéu xe va con co thé
cho xe vao tiép dugc khdng thi can phai c6 khdi hién thi.
Khdi hién thi gom co:
- 2 led 7 thanh d¢é hién thi s6 xe dang c6 trong gara
- 2 led don 1 xanh, 1 d6 dé hién thi cho phép xe vao gara
+ Deén xanh séng cho phép xe vao
+ Peén do sang khong cho phép xe vao (gara di hét chd dé xe)
-1 1C 74HC245 c6 nhiém vu dém dong cap ngudn cho cac deén led
2.3.2. Led 7 thanh
Dbi v6i cac tmg dung dung hién thi sd liéu ra led 7 thanh, ta ding ma hién
thi led 7 thanh tmg v&i mdi loai led 7 doan ( anode chung hay cathode chung )

va tuy theo so do két noi s€ c6 mot bang ma riéng.
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Vi d@é tai nay ching em sir dung led 7 thanh loai Anode chung va cé so

dd nguyén ly nhu sau:
af1ab

Hinh 2.11: So d6 nguyén 1y Led 7 thanh loai Anode chung
Mi led 7 doan loai Anode chung hién thi s6 thap phan tir 0 dén 9 dugc thé

hién trong bang sau:
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Bing 2.11: Bang ma hién thi Led 7 thanh

2.3.3. IC 74HC245

Vi dong dién ra ¢ céc port cta vi diéu khién rat nho chi c¢& vai miliampe
khong du cap cho led 7 thanh sang cho nén can c6 b dém dong dé c6 dong cap
da cho led 7 thanh hoat dong.

IC 74HC245 c6 dién ap & mdi dau ra la +5V va dong la 20mA cé cong
suat 12 500mW vi thé rat thich hop cap dién ap cho led 7 thanh.

IC 74HC245 c6 so d6 chan va hoat dong nhu sau:
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Connection Diagram

Pin Assignments for DIP, SOIC, SOP and TSSOP

ENABLE
V¢ G Bl B2 B3 8 B5 B6 BT B8

|20 19 18 |17 |16 18 |14 13 |12 l11

| 1Je el

0

C '
| —
|~

: .
|

1’2 |3 4|5|6 7 s|9 10
DR Al A2 A3 A4 AS A6 AT AR GND

Top View

Truth Table
Control
Inputs Operation
G DR
L L B data to A bus
L H A datato B bus
H X |solation
H=HIGH Level
L=LOW Level
X=Imelevant

Hinh 2.12: So d6 chan va nguyén tic hoat dong cua IC 74HC245

2.4. KHOI PIEU KHIEN PONG MO CUA

2.4.1. IC diéu khién ddong co BA6209
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Reversible motor driver

BA6209 / BA6209N
OUTY  GND, FiN ouT2
< 7]; 1 10
!
|
[ ) PRE LOGIC
= CONTROL LOGIC J——
—_
‘ | = J | == L
O=0 O A1 L (2] 131 Ta) (] (e] 2] [8] o] Lol
Vet Fin Rin Ve Veez ZD g Re
Ay ° ! 8 — 0 Vee 12v
@ Circuit operation
. Ri
Input / output truth table )L 7.4V ORN
- OFN
Input Output | 2 ]
Fin T R ouT1 ouT?2 3 | Cl I
- . L t 1
H L H L SavLURNI0pETE iDJI‘F 0.1}‘F0-1}1Fi
L H L H I | | 1 [ }
- d - : o * Designed for a motor with ratings of 6 V and 100 mA

IC BA6209 diéu khién motor DC: Ditng/quay thuan/quay nghich/dirng c6 thang

Hinh 2.13: So d6 chan va nguyén tac hoat dong cua IC BA6209

IC BA6209 c6 10 chan, cong dung cta cac chan nhu sau:Chén 1 cho ndi
masse, chan 7 cho ndi nguén VCC1, chan 8 ldy nguén VCC2 qua mot dién tro
10 ohm. Mirc 4p chuan dinh téc do quay chon theo diode Zener trén chén so 4.
Chan s 3 va s6 9 mic tu loc va chan s6 2 va chan sb 10 cép dién cho motor.
Ngang motor gin mot tu loc nhidu 6n phat ra tir motor. Tin hiéu diéu khién dua
vao trén chan 5 va chan 6. Ban logic cho thay:

* Khi chan 5 Fin va chan 6 Rin déu ¢ muc ap thap, thi mirc 4p cira ra trén

chan 2, 10 déu ¢ muc ap thap: Motor khong quay.
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* Khi chan Fin ¢ muc ap cao, chan Rin & murc 4p thap, thi chan 2 ¢ muc
cao va chan 10 & muic 4p thap: Motor quay thuan.

* Khi chan Fin ¢ muc ap thap, chan Rin & murc 4p cao, thi chan 2 & mirc
thap va chan 10 & muc ap cao: Motor quay nguoc.

* Khi chan 5 Fin va chan 6 Rin déu & mic ap cao, thi muc 4p cira ra trén
chan 2, 10 déu ¢ muc ap thap: Motor khong quay.

Phén tich trén cho thiy, ching ta c6 thé dung 3 chan 4, 5, 6 cta IC lap
trinh dé diéu khién céc trang thai quay cta motor
2.4.2. Pong co DC

Tim hiéu nguyén 1y lam viéc ctia motor DC.Motor DC gom cé:

* Phan tinh 1a mdt nam cham vinh cttu, dat c6 dinh, mot bén 13 cuc nam
thi bén kia 1a cuc bic.

* Phan quay gom c6 cac cudn ddy ung quan trén cac tir cuc. Trén truc
quay nguoi ta dit mot co 1y dién bang cac vong dong, dung chdi than dé 1én ¢6
liy dién dé cap dién cho cac cudn day tmg dat trén phan quay, cudn day c6 dién
s€ trd thanh cac nam cham dién.

Do tuong tac, cic nam cham (¢ day 1a nam cham vinh citu cta phan tinh
va nam cham dién trén phan quay) dit gan nhau, khi c6 tén cuc giéng nhau s&
day nhau va khac tén thi s& hut nhau, diéu nay s& lam quay phan tng, khi phan
g quay n6é dong thoi lam quay cd lay dién, diéu nay sé lam dao chiéu dong
chay qua cc cudn day Gmg, nhu vy cac nam cham sé lai d6i cyc tinh, do vy

cudn day sé ludn phai ¢ trang thai quay.

42



Truc quay

Hinh 2.14: Cau tao dong co DC ¢& nho
Chung ta biét, khi duoc cap dién thi motor DC s& quay, muc ap cip cho
motor cang cao thi motor quay cang nhanh. Va néu Ban dung luc 1am quay mot
motor DC thi trén 2 cuc cta motor DC s& phat ra dién ap Gmg, néu motor bi kéo

quay cang nhanh thi mirc dién ap ing phat ra cang cao. Diéu nay cho thay motor
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DC khi dugc cip dién n6 s& quay, va khi bi kéo quay no s& phat ra dién. Dung
luat ohm, chiing ta c6 thé viét hé thuc sau:

dong dién I = (dién ap cung cép) - (dién ap Gmg) / dién tré R clia cudn tng

Trong d6: (dién ap tmg) 1a mot ham cua tde do quay. Khi motor quay cang
cham, dién ap ung phat ra cang yéu va nguoc lai.

(Iuc quay) la mot ham cia dong dién 1. Khi dong dién cang 16n thi luc kéo
cang manbh.

Diéu nay cho thdy: Khi bi tai ning, toc do quay ctia motor s& c6 khuynh
hudng bi cham lai, tbc do quay giam s€ lam cho dién dp ung giam, h¢ thic trén
cho thay dong dién I s& ting 1én, dong dién I ting sé& gia ting kha ning mang tai
ctia motor DC, nho phan tng ndy, ma motor DC ¢ kha ning mang tai rat tot.
Khi ding motor DC chiing ta cht y cac diém sau:

* Pién ap DC cip cho motor DC cang cao, motor quay cang nhanh.

* Pao chiéu dién 4p cap dién, chiéu quay ctia motor s& doi chiéu quay.

* Pién trd phan tng cang nho, dong chay qua motor DC cang 16n, luc
quay s€ cang manh.

* Khi motor DC quay, tir hai choi quét dién s& ludn phat ra nhiéu on rat
16n, phai dung tu va cudn day dé loc nhiéu.

* Khong dé motor bi ket truc khong quay, diéu ndy s& khién cho dong
chay qua motor s& rat 16n, motor ¢ thé bi chay.

2.5. KHOI NGUON
2.5.1. Giéi thiéu so lwgc vé khdi nguon

Pé co dién ap cap cho cac khdi cam bién, khdi xu Iy trung tam, khdi hién
thi hay khoi diéu khién dong co ta can c6 mot khdi nguon cé dién &p ra 6n dinh
la +5V, vi khdi ngudn c6 hoat dong on dinh thi cac khéi khac méi hoat dong on

dinh duoc.
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Vi yéu cau vé dién ap nhu trén em s& xay dung khéi nguén véi IC cha
dao 14 1C 7805 c6 dién &p 16i ra 6n dinh & muc +5V.
2.5.2. 1C 7805

IC 7805 1 loai IC 6n ap chuyén dung dé tao ra dién &p 6n dinh +5V. IC

7805 6 so dd chan va ciu tao nhu sau:

—— o ]
O 3 GROUND
— NV
t + — — OIN
[‘jm. R8 R8 RS9 R13
Qs Q9 DZJ/
4 1
+f 012 R3'6
1 Q17
R27
Q19
R12
RS R‘I?U RN
QOouT
R6
[ R20
R16
an
A | |r7
H]RIS
Q3
R14

5-4958

Hinh 2.15: So d6 chan va céu tao IC 7805
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2.5.3. So' dd nguyén ly khéi nguén

n
007
Il

D2

Ul
IM7805CT

9 3
! I3

Namon

D4

007

107
12

L
o

Cl
1000uF/23V

Vin

GND

3V

90T

Hinh 2.16: So d6 nguyén 1y khoi ngudn

C2

W myo
10E/STY

Theo nhu so @6 nguyén ly trén thi dién ap cap cho khdi nguon co thé Ia

AC hoic DC vi da qua chinh luu cdu nhung phai nhé hon 30V vi Vin lén nhat

ma IC 7805 c6 thé hoat dong tot vai Uy, < +37V.
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CHUONG 3.

XAY DUNG MO HINH
VA VIET 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 diéu khién dong co

ﬂk

Khoi
Cam R X‘fl’ > .
bién ly Khéi
trung tam hién
thi

A A

Kho1 nguon

A 4

Hinh 3.1: So d6 khéi tong quat
3.1.2. So' dd nguyén ly
Trén co s& nghién ctru cac thiét bi st dung trong mé hinh ta c6 thé xay

dung duogc so d6 nguyén ly mach diéu khién va quéan 1y gara 6t nhu sau:
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Ut \Kc 18
780-05 §1 Neuon?
1 TL780-05C /O BCC Neuon?
Vin +V 0 -
Stat 5
n D3
DI D3 z SZ\ ) J \_“'
AN N4007 O Baonguon| ¥ 'CC
i )
) ol 1
I T ~1,C2
1000uF/253 10uF/50v
Uvao 18 I
D2 D4 220 Neuon
N4007 N4007
N0 7N .
— \'CCQJ L||'
Hinh 3.2: So @6 khoi nguon
74 s
BAG209 BAG6209
Ll B A T~ i P T N I e S S a8 F-: Lol St I S T~ plL ¥ T K- S o ‘_':
D1 R1F1 A IJ)72 I‘J?zm e
o 0
1 14
—1 AT —1 &
e RO e WCC
o C7
|1 |1
11 |
0. 1uF O 1uF
D1A1 D2Az2
£y £ £ £y
e — ] —
J5 JG
Dl D2

Hinh 3.3: So d6 khéi diéu khién dong co
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\;C \EC
VCC
R4 A R12
R2 10K R10 10K
Quang tro | = Quang tro 3
U3A Uic
[ 10
+ 1 +
_ CBl g _
L1
TL084 TL084
3 5 - 11 13
10K 10K K (10K
\EC = \EC
Ré RS = RI6 —
Quang tro 2 10K Rl4 10K
Quang tro 4
UiD
3 2
: - + 14
b
5 CB2 B3| CB4
TL084
R7 R9 R15 4R17
1K (10K K 10K
.||I

Hinh 3.4: So dd khdi cam bién
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P.0O/AD
PO.1/Al
M2/A
P03 /A3
P4/Ad
P0.5 /AS
0.6/ A
P.7/AT

P2.0/A8
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3/ALL
P 4AL
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P /Al4
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B.IRD 0—
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— P14
s
g I
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—{ D7
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[T BORD
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= VoCE— EAVm
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"
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3
D
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Hinh 3.5: So d6 khéi diéu khién trung tim
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J1
DK led

|—bqoﬁ.x—rm\:[-—hoc|

bbby

SEG1 SEG2
1 1
1 <:|?— a a 1 <l,)— a a
25—k ¢ b 2950 ¢ b
3d4— C 3 3d4—- c 3
4< 3 d e c 4 5 [ d e c
3 = e d ) 5 G e d .
6<t— f dp G=—r7 f dp
7y g 9 T e 9
dot Com —IDDLEDI t dot Com —IDD’LEDE
Com [—— Com
LED 7 thanh LED 7 thanh
LEDI1
[>T ED2
o o—
J2
MNguon LED

Hinh 3.6: So dd khéi hién thi

3.1.3. Nguyén ly hoat dong ctia gara 6to

Cap ngudn cho mach hoat dong, ta cho nguon sang chiéu lién tyc vao 4
quang trd, mot & 16i vao va mot & 16i ra, khi d6 1C TL084 hoat déng 1am cho tin
hiéu vao chan p0.4, p0.5, p0.6 va p0.7 cua 89C52 déu & muc thap. Khi c6 6to di
qua ctra vao lic nay anh sang bi chin khéng dén dugc quang trol 1am cho tin
hiéu vao p0.4 ciia 89C52 1én mirc cao, lic nay khéi xir 1y trung tim sé& diéu khién
dong co 1 quay thuan lam ctra vao mo ra, khi 6t6 di qua cam bién 2, quang tro 2
lam cho tin hiéu vao p0.5 xudng muc thap thi khdi diéu khién s& 1énh cho dong
co 1 quay nghich lam cta déng lai dong thoi led 7 thanh s& dém 1&n mot don vi.
Tuong tu hoat dong nhu & cua vao khi co 6td di qua cia ra luc nay anh sang bi
chan khdng dén duoc quang tro 3 1am cho tin hiéu vao p0.6 cua 89C52 1én muc

cao cira ra s& mo ra, dén khi 6td di qua han quang tré 4 anh sang lai chiéu vao
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quang trg 4 1am cho tin hiéu vao p0.7 xudng mac thap thi cta ra sé& dong lai
d6ng thoi led 7 thanh s& dém xudng mot don vi.

Khi gara xe 6t con du stc chua thi tin hiéu ¢ chén p0.3 cta 89C52 la muac
cao qua bo dém va cap ngudn cho dén led xanh sang bao cho chu xe biét gara
con tréng. Nguoc lai néu gara hét chd dé xé thi tin hiéu tai chan p0.3 s& chuyén
sang muc thap va tin hiéu tai chan p0.2 dang ¢ muc thap s& chuyén sang muc
cao 1am cho dén xanh tat va dén do sang bao cho chu xe biét 1a gara da hét chd
dé xe.

3.1.4. So' @6 mach in
Sau khi v& xong so dd nguyén 1y chung ta s& chuyén sang so dd mach in

bang phan mém v& mach protel va tién hanh in mach lap rap linh kién.

I

rl-
|
040

|

ol

[

H
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el
[y

Hinh 3.7: So 6 mach in diéu khién gara 6t6

3.1.5. Lip rap mé hinh

Sau khi d4 1am xong mach diéu khién ching ta s& tién hanh lam cong viéc
1ap rap va chay thir mo hinh. Dé thuan tién cho viéc thiét ké va 1ap rap ¢ mé hinh
nay em sé& dung vat liéu 1a cac tim mé ca dé dé dang két ndi mo hinh.

M0 hinh sau khi hoan thanh nhu sau:
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Hinh 3.8: M6 hinh gara 6 t6 sau khi hoan thanh

3.2. THUAT TOAN VA CHUONG TRIiNH PIEU KHIEN

3.2.1. Xay dung lwu do thuit toan
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P0.3=0
P0.2=1

D

Hién thi s6 luong xe trong gara;

A

bén xanh sang (P0.3=1)
Chuong S
trinh khi P0.4=1
?

Xera
b

P1.0=1vaP11=0—» b/co 1l
quay thuan (c6 thoi gian tré)

P1.0=0vaPll1=1—» f)/CO~ | R5+ 1 (Man hinh Led 7
1quay nghich (c6 thoi gian tré) "| thanh ting 1 don vi)

Hinh 3.9: Luu dd thuit toan khi xe vao
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PO.2=1 |, __ | Po2=0
P0.3=0 P0.3=1

A 4

Hién thi s6 luvong xe trong gara;

A 4

P1.2 =1vaP1.3=0—» P/co 2
quay thuan (c6 thoi gian tré)

P1.2=0vaPl13=1—» D/CO~2 | R5-1 (Man hinh Led 7
quay nghich (c6 thoi gian tré) "| thanh giam 1 don vi)

Hinh 3.10: Luu dd thuat toan khi xe ra
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Bit Chirc nang hoat dong

PO.0 Piéu khién ngudn cap cho Led 7 thanh sb 1

PO.1 Piéu khién ngudn cip cho Led 7 thanh s6 2

P0.2 Diéu khién ngudn cip cho Led mau do

P0.3 Diéu khién ngudn cip cho Led mau xanh
P0.4 Nhan tin hiéu cam bién sb 1 ctra vao
P0.5 Nhan tin hiéu cam bién s6 2 ctra vao
P0.6 Nhan tin hiéu cam bién s6 1 cira ra

P0.7 Nhan tin hiéu cam bién s6 2 cira ra

P1.0 Piéu khién dong co 1 quay thuan khi & mirc 1

P1.1 Piéu khién dong co 1 quay nghich khi ¢ muc 1

P1.2 Piéu khién dong co 2 quay thuan khi & mirc 1

P1.0 Piéu khién dong co 2 quay nghich khi ¢ muc 1

P2.0 = P2.7 | Biéu khién trang thai Led 7 thanh

Bdng 3.1: Chu thich hoat dong cac bit sir dung trong mach
3.2.2. Tinh théi gian tré

bé c6 thé diéu khién dong md cira gara mdt cach chinh xac thi can phai

tinh toan thoi gian hoat dong cia dong co mot cach chinh xac cd micro gidy. Vi
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thé ta s& sir dung mot chuong trinh con dé chay thoi gian tré, chwong trinh nhu

sau:
tre:
mov  r6,#X
lapl: mov r7,#y
lap2: mov r0,#z
lap3: djnz r0,lap3
djnz r7,lap2
djnz r6,lapl
ret

Trong d6: x,y,z 1a cac sb nguyén duong
Cong thuc tinh thot gian nhu sau:
t=[(RO*2+2)*R7+2]*R6+2+2+2(us)

Pé mé clra dong co phai quay 4 vong va chia lam 2 1an mdi 1an 2 vong dé
tranh va dap manh véi thanh ctra. Vi dong co 1a dong co 1 chiéu ¢& nho khong
co6 cac thong s6 can thiét dé co thé tinh toc do mot cach chinh xac nhu cac dong
co thong thudng nén can phai dua vao hoat dong thuc té cia mo hinh dé tinh

toan thoi gian sao cho phu hop.
3.2.3. Viét chwong trinh diéu khién

$include(reg51.inc)

org 0000h
mov p0,#00h
setb p0.3
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KD: cr a
mov dptr,#table
mov r2#1
mov r3,#1

mov r5,#5; so luong xe vao toi da vao

start:
call HT
mov a,rs
jz dung
cr a
jb p3.1,mol
jb p3.3,mo2
xuong:
call HT
setb pl.2
clr  pl.3
acall doi_3
clr  pl2
acall doi 2
call HT
setb pl.2
acall doi_3
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clr  pl2

inc 5

dec R2

cjne R2#0,start
dec R3

mov r2,#10
cjne R3#0,start

mov r3,#1

len:
call HT
setb pl.l
clr  plo
acall doi 4
clr  pll

acall doi_2

call HT

setb pl.l

acall doi 4

clr  pll

dec 5

inc R2

cjne R2,#11,start



dung:

mol:

mov
inc

cjne
mov

jmp

call
clr
seth

jmp

call
setb
clr
acall
clr

acall

call
seth
acall

clr

jmp

R2,#1

R3

R3,#11 start
R3,#1

start

HT

p0.3

p0.2
p3.3,mo02
dung

HT
pl.0
pl.1
doi 5
pl.0
doi

HT
pl.0
doi 5
pl.0

cho_deml
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Xe_ra:

mo2:

Xe_Vao:

cho_dema2:

setb
clr
call
jnb
jmp

call
setb
clr
acall
clr

acall

call
seth
acall

clr

jmp
call
jnb

jmp

call

p0.3

p0.2

HT
p3.2,xuong

Xe ra

HT
pl.3
pl.2
doi_1
pl.3
doi

HT
pl.3
doi_1
pl.3

cho_dem2

HT
p3.0,len

Xe_vao

HT
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jb p3.2,xe_ra

jmp cho_dem?2

cho_deml:
call HT
jb p3.0,xe_vao
jmp cho_deml
,==============Ct con doi============
doi:
mov 70h,#1
wl: mov 71h#2
w2: mov 72h,#100
wa: djnz 72h,w3
djnz 71hw2
djnz 70h,wl
ret
doi_1:
mov r6,#5
lapl: mov r7,#200
lap2: mov r0,#45
lap3: djnz r0,lap3
djnz r7,lap2
djnz r6,lapl
ret
doi_2: call HT
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lap4:
lap5:
lap6:

doi_3:

lap7:
lap8:
lap9:

doi_4:

lap10:
lapll:
lapl2:

mov
mov
mov
djnz
djnz
djnz

ret

mov
mov
mov
djnz
djnz
djnz

ret

mov
mov
mov
djnz
djnz
djnz

ret

r6,#10
r7,#200
r0,#41
r0,lap6
r7,lap5
r6,lap4

r6,#1
r7,#200
r0,#29
r0,lap9
r7,lap8
r6,lap7

6, #1
r7,#200
r0,#46
r0,lap12
r7,lapll
r6,lap10
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doi_5:

mov r6,#6
lap13: mov r7,#200
lapl4: mov r0,#41
lapl5: djnz r0,lapl5

djnz r7,lapl4
djnz r6,lapl3

ret

HIEN THI LED 1
mov a,r2
movc a,@a+dptr
setb p0.1
mov p2,a
call doi

clr p0.1
HIEN THI LED 2

mov a,r3

movc a,@a+dptr
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setb p0.0
mov p2,a
call doi

clr  p0.0
djnz R1,loop
Ret

table:

db  0cOh,0c0h,0f9h,0a4h,0b0h,99h,92h,82h,0f8h,80hn,90h

end
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KET LUAN

Trong khoang thoi gian ba thang 1am d6 an em dd hoc hoi duoc thém
nhiéu kién thicc quan trong trong linh vuc dién tu dong va da hoan thanh dé tai
ma gido vién hudng dan giao cho.

Nhirng viéc da lam duoc:

+ Pa hoan mé hinh, chuong trinh diéu khién va quan 1y xe 6t6 vao ra gara.
+ M@ hinh chay dung theo y&u cau ma gi4o vién hudng dan dé ra dé 1a thuc hién
viéc diéu khién va quan 1y sd luong xe.

Nhing viéc chua lam duoc:

+ M6 hinh gara c6 tinh tham m§y chua cao.
+ H¢ théng tu dong hoa chua duogc cao.
+ Chua c6 hé théng tu dong kiém soat ve.

Trong hai ndm hoc tap tai truong Pai Hoc Dan Lap Hai Phong. Em da
dugc sy huéng dan tan tinh cta thdy c6 vé nhimng kién thirc chuyén moén ciing
nhu kién thtc trong cudc séng. Tir nhitng kién thic nén tang d6 da gitp em hoan
thanh tap d6 an tot nghiép trong thoi gian cho phép.

Em xin chan thanh cam on thay c6 trong khoa dién cong nghiép da giang
day cho chung em nhimng kién thirc vé chuyén mén va dinh hudng di theo su
hiéu biét, kha nang cua ching em dé ching em thuc hién tdt dé an va tao diéu
kién thuan lg1 cho ching em hoan tat khoa hoc cling nhu cong viéc sau nay. Sau
cling em xin chan thanh cam on thay Ths. Nguyén Trong Thdng da tan tinh gitp
dd em hoan thanh tap dé an nay.

Em xin chan thanh cam on!

Hai Phong, ngay 2 thang 7 nam 2012
Sinh vién: Nguyén Tuan Anh
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