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LOI NOI DAU

Theo da phat trién nhanh chéng ctia khoa hoc k¥ thuat lam cho cudc séng cua
con nguoi ngay cang van minh va ti€n lgi hon. Cong ngh¢ tu dong hoa da dugc ap
dung tai nhiéu quéc gia tién tién trén thé gidi trong nhiéu linh vuc, khéng chi trong
cong nghiép ma ca trong sinh hoat hang ngay. Péi voi thuc té cudc sdng hang ngay
thi “Rira xe ty dong” khong thé thiéu & cac qubc gia phat trién véi mat do 16n xe 6
t6. Hé thong rira xe ty dong ra doi dap tmg duogc tinh chuyén nghiép cua dich vu
rira xe, dap (mg nhu cau ngay cang cao ctia clia cudc séng va tiét kiém thoi gian
nhung ciing khong kém phan hiéu qua so vdi cac dich vu rira xe tu dong.

Vo1 mat béng ctia Viét Nam hién nay thi dich vu nay con kha méi, n6 van chua
phd bién rong rii, nhung trong mot thoi gian khong xa nita ciing v6i da phat trién
ctia nén kinh té quoc dan thi nganh giao thong vén tai ciing phat trién theo, lam cho
xuat hién nhiéu xe 6 t6 thay thé cac phuong tién hién c6 13 xe may va xe tho so.
Piéu nay dan téi nhu cau cép thiét ciia nhitng hé thong rira xe ty dong nham tiét
kiém thoi gian, tiét kiém nhan cong ma chat luong thi vuot xa cac phuong phap
rira xe truyén thong.

Sau thoi 5 ndm hoc tap tai trudng va sau thoi gian thyc tap tét nghiép em da
duogc giao dé tai

“Xdy dung hé thong riva xe tw dpng trén nén vi diéu khién ho PIC”

Noi dung co ban ctia do an tot nghiép duogc chia 1am 3 chuong co ban nhu sau:

Chuong 1: Tong quan vé hé thong rira xe tw dong.

Chuong 2: Thiét ké phan cirng ciia hé thong.

Chuong 3: Thiét ké thuit toan va chuong trinh diéu khién cho hé thong.

Trong thoi gian 1am dd 4n tot nghiép, em da duoc sy chi bao tan tinh cua thﬁy
gido hudng dan Th.S Nguyén Trong Thang va sy giup d& thay co trong khoa va
cac ban ma dd 4n cia em d3 hoan thanh.

Mic du c6 nhiéu cb ging nhung do han ché vé kién thirc va kinh nghiém nén

do &n cta em con khong it thi€u s6t va nhiéu phan con chua tim hiéu dugc sdu. Em



rat mong dugc su chi bao cua toan thé thﬁy ¢ va ban bé dé d6 an ctia em dugc
hoan thién hon.

Mot 1an nira em xin chan thanh cam on thay giao hudng dan Th.S Nguyén
Trong Thing cung céac thiy cb trong khoa va toan thé cac ban da giup d& em hoan

thanh d6 an nay.
Em xin chan thanh cam on !

Hai Phong, ngay thang nam 2012

Sinh vién thuc hién

Nguyén Dtrc Hung



CHUONG 1
TONG QUAN VE HE THONG RUA XE TU PONG
1.1.Cac phuong phap rira xe.

1.1.1.Rira xe thu cong.

Hinh 1.1: Phuong phap rira xe tht cong.

Vi phuong phap nay thi hiu nhu con ngudi dam nhiém 100% cong viée tir
phun nudc, phun chat téy rira, 1lam sach bui ban va xi khé...
-Uu diém:
e Xe duoc rira kha sach, chd nao ban nhiéu thi dugc rira k¥ hon.
e Vbn dau tu cho may moc khong 16n.

e Gia thanh tuong dbi thap.

-Nhuoc diém:

e Thoi gian rira xe lau



e Chi phi nhan cong tén kém

1.1.2.Rira xe ban ty dong.

Hinh 1.2: Phuong phap rira xe ban ty dong

Phuong phap két hop gitta may méc va con ngudi. Con ngudi tham gia vao qua
trinh rira xe nhu phun nuéc, tay rira. Sau d6 xe dugce dua qua hé thong phun nudce
téy rira, bui ban va qua hé théng séy kho ty dong.

-Uu diém:
e Von dau tu cho thiét bi khong qué 16n
e Phu hop véi dia hinh nhiéu qudc gia

e (i1dm bat stre lao dong cua con nguoi
-Nhuoc diém:

e Thoi gian tuy da tiét kiém duoc nhung chua téi wu.

e Chua két hop cac qué trinh thanh mot hé thdng hoan chinh.



1.1.3.Rira xe tu dong.

Hinh 1.3: Phuong phap rira xe tu dong.

Toan bd qua trinh rira xe dugc thuc hién boi cac thiét bi tu dong duoi su giam
sat va diéu khién ctia con nguoi.
-Uu diém:
e Tiét kiém thoi gian rira xe
e St dung may moc tu dong lam tiét kiém nhén cong
-Nhuoc diém:
e Vbn dau tu ban dau, chi phi lap dit, bao dudng 16n

e (Gia thanh rira xe cao



1.2. Nha rira xe trén thue té Metro Wash 85 ciia cong ty Hanna.
1.2.1. Gi6i thiéu vé nha rira xe Metro Wash 85 (hinh 1.4)

Kiéu Nha Rira Xe Metro Wash 85 ¢o cong suét 16m, rira duoc 85 chiée xe
trong mdi gio. Kha ning tiy rira cuia hé théng rat cao. Loai bo cac bui ban bam
trén bé mit trudc-sau va cac goc canh ciia xe. Hé thong khong chi rira sach céc bui

ban ma con c6 thém chirc ndng ddnh bong xe nho hé thong choi vai mém dac biét.

Hinh 1.4: M6 hinh tong thé.
Chu thich:

1. Con lan banh xe cho xe di chuyén vao hé théng.

2. Puong ray dé dua banh xe vao vi tri con lan.

3. GOm céc voi phun nudc 4p suét cao dé loai bo so bui bam bén  ngoai va
phun chét tay ria.

4-10. Hé thdng cip chéi lam sach phan phia trén cia mui xe.

5-9. Hé thdng chdi nho 1am sach 4 banh xe.

7. Hé thong cip chdi 1on 1am sach phan trude — sau than xe.

8. Phun nudc 1am sach chét tay.

11. Phun nuéc ap suét cao dé loai bo hoan toan byi bam.

12. Hé thong siy kho xe.
1.2.2.Mb ta chi tiét.

1.2.2.1. Hé théng Con lin (hinh 1.5)



GoOm c6 soi ddy sén dai gin nhiéu con lin c6 tryc nghiéng khoang 45°. Khi

day sén di chuyén s€ day xe ve€ phia trudc. H¢ thong con lan chi nam 1 bén cua xe.

Hinh1.5: Hé thong con lan.
1.2.2.2. Buong ray (hinh 1.6)

Khi xe di chuyén vao, hé théng duong ray sé giit huéng di chuyén cua xe

trén mot dudng thang. Gitp dua banh xe vao hé théng con lan.

Hinh1.6: Hé thdng duong ray.

1.2.2.3. Vong phun nudc (hinh 1.7)

GOm nhi€u nhiéu voi phun nude khac nhau. Bo tri déu & vong phun nudce. Phun

ra lugng 16n nude c6 &p suat cao. Loai bo bui ban bam & mat ngoai cua xe.



Hinh 1.7: Hé théng vong phun nudc.
1.2.2.4. H¢ théng cdp chéi (hinh 1.8)
Gom nhiéu day vai ghép ndi v6i nhau vao thanh chuyén dong tao thanh cip
chéi. Cap chdi nay duoc gin vao truc quay 1éch tim ctia dong co thong qua co cu
co khi. Khi dong co quay s& 1am cip choi chuyén dong t6i lui theo chiéu chuyén

dong cua xe. C6 tac dung lam sach ¢ phan than trén cua xe.

Hinh 1.8: Hé théng choi 16n.



1.2.2.5. H¢ thong chéi nhé (hinh 1.9)
Gom nhiéu day vai nho dan vao truc quay ctia dong co tao thanh chum.
Quay & mot vi tri c¢d dinh. C6 tac dung lam sach bui bam vao phﬁn than dudi va

banh xe.

Hinh 1.9: Hé thong choi nho.
1.2.2.6. Hé théng phun chat tay riva (hinh 1.10)

GoOm voi phun hoa chat tay ria:

Hinh 1.10: Hé thong phun chat tay rira.



1.2.2.7. H¢ théng chéi lén (Hinh 1.11)
GOm manh vai 16n va day gin vao mot truc xoay dai. Hé thong choi 16n nay
c6 thé di chuyén vao ra dé dang nhd co cdu banh nhéng. Dé lau chui hét cac vi tri

bén hong cua than xe.

Hinh 1.11: Hé thong chéi than xe.
1.2.2.8. Phun nudc lam sach (hinh 1.12)

Sau khi qua hé thdng chdi, twong ddi xe ciing dd duoc 1am tay sach. Hé

thdng phun nudc ndy c6 tic dung rira sach cac hoa chét phun lac ban dau.

—

Hinh 1.12: Hé théng phun nuéc lam sach.



1.2.2.9. Say khé

Sau khi xe di chui rira xong. Xe s& dugc sy kho trong khoang thoi gian

ngan.

Hinh 1.13: Hé thng siy



CHUONG 2
THIET KE PHAN CUNG HE THONG
2.1. M6 hinh co khi
2.1.1.Phan khung dwéi:
e Hé thong nhong xich kéo xe duge gan 1 dong co 24VDC c6 kha nang kéo tai tir
20-30kg.
e Céac dong co bom (hinh 2.1) va bé chira nudc tay, nude sach ciing nhu nudce thai

duoc bo tri gan nhau va dugc dat tranh cac dong co, mach dién dé dam bao han
ché nudc tran lan.

Hinh 2.1: Cac hé théng bom.

2.1.2.Phian khung trén:

e Bén trén khung gin cac voi phun nudc gdbm cac voi phun nude 1am sach va
cac voi phun chat tay rira.

e Hé thong chdi dugc 1am tir cac chét lidu mém dé khong 1am xude son ciing
nhu dam bao c¢6 d6 co dé co thé 1am sach dugc cac vét ban bam trén xe.

e Hg¢ thng say kho gom hé thong say phia trén va hé thong siy 2 bén than xe
nhu hinh v€ 2.3.

e (Cac mach dong luc va cac mach diéu khién duoc lép trong 1 tu dién dat bén

canh khung mo hinh.



Hinh 2.2: Hé théng say.

2.2.Céc co ciu chap hanh: Pong co, bom...
2.2.1.Dong co
2.2.1.1.Khai quat vé dong co dién

La may dién chuyén d6i ning luong dién sang ning luong co. Trong hau hét
ca cac hé thong may moc cong nghiép, ngudi ta chi yéu st dung dong co dién lam

thiét bi dan dong véi nhimg vu diém sau:
o [t gay tiéng On, it gdy rung dong.
e Dé diéu chinh téc d¢.
e D@ st dung, d& van hanh, diéu khién.
e D@ ty dong qué trinh san xuét.
e Hiéu qua cao.
2.2.1.2.Phan loai

Dong co dién xoay chiéu: Bong co dién xoay chiéu dugc sadn xuat voi nhicu

kiéu va cong suit khac nhau. Theo so dd ndi dién c6 thé phan ra 1am 2 loai: dong
co 3 pha va 1 pha, va néu theo toc d6 c6 dong co dong bd va dong co khong dong

bo.



http://vi.wikipedia.org/wiki/??ng_c?_?i?n_xoay_chi?u
http://vi.wikipedia.org/wiki/??ng_c?_??ng_b?
http://vi.wikipedia.org/w/index.php?title=??ng_c?_kh�ng_??ng_b?&action=edit
http://vi.wikipedia.org/w/index.php?title=??ng_c?_kh�ng_??ng_b?&action=edit
http://vi.wikipedia.org/w/index.php?title=??ng_c?_kh�ng_??ng_b?&action=edit

2.2.1.3.Dong co dién mot chiéu

Pong co dién mot chiéu 1a dong co dién hoat dong véi dong dién mot chiéu.
Pong co dién 1 chiéu dugc dung rat phd bién trong cong nghiép, giao théng van tai
va noi chung & nhing thiét bi can diéu chinh toc d6 quay lién tuc trong mot pham
vi rong.

2.2.1.4.Cdu tao

Phan chinh gdm Stato (phan dtng yén) voi cac cyc tir (bdng nam chdm vinh

t

\'»mm-zv
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Hinh 2.3: Bong co dién mdt chiéu

ctru hodc nam cham di€n), Roto véi cac cudn day quan, c6 gop cung choi dién. Nap

dong co duogc dung dé g 1ap 6 bi d& truc dong co va gin gia d& chdi than.

Hinh 2.4: C4u tao dong co dién 1 chiéu



Mot ph?m quan trong cua dong co di¢én mot chiéu 13 bo phan chinh luu, no6
c6 nhiém vu 13 d6i chiéu dong dién trong cudn rotor trong khi chuyén dong quay
ctia rotor 1a lién tuc. Thong thudng bo phan nay 1a bo phan gdm c6 mot bd cd gop
va mot bo chdi than tiép xtic v6i cd gop. Pay ciing chinh 1a nhuoc diém chinh cia
dong co dién mot chiéu: cb gop lam cho cAu tao phuc tap, dét tién, kém tin cay va
nguy hiém trong méi truong d& nd, khi str dung phai ¢6 ngudn dién mot chiéu kém

theo hoac bo chinh luu.

2.2.1.5.Nguyén ly lam viéc

Stator ctia dong co dién 1 chiéu thuong 13 1 hay nhiéu cip nam cham vinh

ctru, hay nam cham dién, rotor c6 cac cudn day quan va dugc noi voi nguon dién

mot chiéu, 1 phﬁn quan trong khac cuia dong co dién 1 chiéu 1a bd phan chinh luu,
n6 c6 nhiém vu 1a doi chiéu dong dién trong khi chuyén dong quay cua rotor 1a lién
tuc. Thong thudng bd phin ndy gdm cdé mot bd ¢ gop va mot bo chdi than tiép

xuc voi ¢o gop.

Pha 1: Tt truong cua Pha 2: Pha 3: Bo phan chinh dién

rotor cung cuc vdi stator, s€ doi cuc sao cho tur

Rotor tiép tuc quay.
s& day nhau tao ra chuyén truong gilra stator va rotor

dong quay cua rotor. cung dau, trd lai pha 1.


http://vi.wikipedia.org/wiki/Stator
http://vi.wikipedia.org/wiki/Nam_ch�m_v?nh_c?u
http://vi.wikipedia.org/wiki/Nam_ch�m_v?nh_c?u
http://vi.wikipedia.org/wiki/Nam_ch�m_v?nh_c?u
http://vi.wikipedia.org/w/index.php?title=Nam_ch�m_?i?n&action=edit
http://vi.wikipedia.org/wiki/Rotor

2.2.1.6.Phuong trinh ddc tinh co cua dong co dién mot chiéu.

Phuong trinh cin bang dién ap nhu sau:
U,=E,+ R, +Ru) L,

Trong do:

U, 1a dién 4p ngudn dit vao phan tng (V)

E. 14 sttc phan dién dong ctia phan tng dong co (V), nd ty 18 véi tir thong @

va toc d6 quay cua dong co w theo biéu thirc E, = Kdw

K 13 hé sd ty 1€ phu thudc vao cAu tao cia dong co: K = pN/21la
p 13 s6 d6i cuc tir chinh.

N 14 s6 thanh dan tac dung ctia cudn diy phan tGng.

a 1a s6 mach nhanh d4u song song cua cudn diy phan tmg.

R, =1r,+ g+ g + e 1a dién tré mach phﬁn ung cua dong co, don vi la Q,
bao gém dién trd cudn day ph?m ung I, dién trd cuc tir phu rg, dién tré cudon

bl rep, dién trd tiép xac cua choi than trén co gop re.
Ry 1a dién tré phy trong mach phan tmg, (Q).

.12 dong dién mach phan tmg, (A).

Ta c6 “ phuong trinh dac tinh co dién ” cia dong co nhu sau:

o ={U,—- (R, + R)l /KD

Phuong trinh trén biéu thj mbi quan h¢ gitra dai luong co hoc w va dai lugng

I, cia dong co.

Mat khéc, mémen di¢n tir ctia dong co ty 1¢ voi tir thong @ va dong dién

phan tng I,

M = K®PI,



Tu do, ta cé “phuong trinh dic tinh co” cia dong co nhu sau:

R, +R
Uu_(u fu)M

o =
KO &Ko’

2.2.2.Bom
2.2.2.1. Khai niém

Ma4dy bom la mot loai may thuy luc, nhan nang lugng tir bén ngoai ( co nang,
dién ning, thily nang ..vv.. ) va truyén ning luong cho dong chat 1ong, nho vy dua
chat long 1én mot do cao nhat dinh hodc dich chuyén chat long theo hé théng

duong ong.
2.2.2.2.Phan loai

Ngudi ta chia may bom ra nhiéu loai dya vao nhitng dic diém nhu: nguyén
ly tac dong cua canh bom vao dong nuée, dang ning luong lam chay may bom, két
cau may bom, muc dich bom, loai chét long can bom ...Bom duoc chia 1am 3 loai

bom sau: Bom banh rang, bom canh gat, bom pittong.
a) Bom banh rang
Bom banh ring 1a sy thay d6i thé tich ctia budng but (A) ting, bom dau hat,
thuc hién chu ky hat, va khi thé tich giam, bom day dau ra budng (B), thyc hién
chu ky nén. Néu trén duong di cta dau ta dit mot vat can thi dau sé& bi chin lai tao
nén mot ap suét nhat dinh phu thudc vao do 16n cua strc can va két cAu cua bom.
b) Bom canh gat
Bom canh gat dugce dung rong rdi hon bom banh ring do 6n dinh va luu
luong, hiéu suat thé tich cao hon. Luu luong bom c6 thé thay d6i bang cach thay

ddi do 1éch tam



c) Bom pittong

e Bom pittong c6 kha ning lam kin t6t hon so véi bom canh gat va banh ring,
boi vay bom pittong duoc st dung rong rai trong hé thong thay luc lam viée
o ap suét cao. Phu thudc vao vj tri cia pittong ddi véi roto, co thé phan biét

chung thanh hudng kinh va hudng tryc.
e Bom dau pittong hudng kinh ¢ cac pittong chuyén dong huéng tim véi
truch quay ctia roto. Tuy thudc vao s pittong ta c6 luu lugng khac nhau
e Bom pittong hudng truc 1a loai bom c6 cac pittong ddt song song vdi truc
roto va dugc truyén bang khép ndi véi truc quay cua dong co dién. Bom
pittong hudng truc c6 wu diém 1a kich thuéc nhé gon va hau hét déu chinh
dugc nho diéu chinh goc nghiéng cia két cau truc dia nghiéng o trong bom.
2.2.2.3.Hé thong bom trong mé hinh.
a) Hé thong nudc sach
Hé théng nudc sach gom 2 khéi:
e 1 khdi ¢ dau qua trinh rira xe dé phun nudc cho bét bui ban cia xe khi bat
dau qua trinh rira. Bom dung cho khdi nay 1a bom DC 24V-5W.
e 1 khdi & gan cubi qua trinh rira xe, khi d6 chat ban da dugc chdi lau 1am
sach, hé thong phun nudc nay giup cho sach bui ban va chat tiy ria trén xe.
Bom dung cho khéi nay 1a bom 220V-25W.
b) Hé théng nudce tay rira
e Chét tay la nhitng nguyén liéu c6 do tay vira phai dé lam sach xe va khong
gy anh hudng téi 16p son ctia xe c6 thé 1a dung dich xa phong phun bot

tuyét hodc dung dich xa phong thong thuong (khong c6 bot tuyét).



e H¢ thong nudce tay dugc dat sau hé thong nudc dau moé hinh véi nhiém vu
phun chat tay rira trén toan bé mat xe dé bat dau mang xe vao hé thong choi

dé lau.
e Bom dung cho mé hinh & hé thng chit tiy rira 1a bom 12V.

e H¢ thong voi phun nudc gan quanh khung d€ dam bao xa nudc dugce hét cac

phan cua xe.

2.3.Thiét ké ti dong luc
2.3.1.Piéu kién dé lra chon thiét bi

Khi thiét ké mach luc cho mét hé thong diéu khién tu dong thi nhiém vu cua
nguoi thiét ké 13 lva chon phuong an cung cap dién t6t nhat cho hé théng, vira thoa
mén cac yéu cau k¥ thuat d dé ra lai vira ré vé von dau tu va chi phi van hanh. Do
viy, cling ¢6 nhiéu phuong an dua ra dé tinh toan so sanh dé chon dugc phuong an
t6t nhat.

Diéu kién dau tién dé cac phuong an duoc liét vao danh sach cac phuong an
dem so sanh 13 ching phai dam bao nhiing yéu cau k§ thuit co ban. Néu mét
phuong an thiét ké dua ra tuy ré tién nhung khong dam bao nhirng yéu cau k¥ thuét
co ban vé chat luong, do tin cay, van dé an toan khi van hanh hé théng thi phuong
an dé khong co y nghia va phai duogc loai trir tir dau. Ta chi can nhdn manh dén
viéc thoa min cac yéu cau co ban vi trong thuc té it c6 phuwong an ndo théa man
duoc toan bo nhing yéu cau k¥ thuat dé ra. Mdi phuong 4n déu c6 mit manh va
mit yéu ctia n6, viée quyét dinh lua chon phuong 4n nao phai két hop voi tinh toan
so sanh vé kinh té k¥ thuat.

Theo yéu cu cong nghé clia may, co ciu san xuét, cac hé thdng truyén dong
dién ty dong déu duoc thiét ké, tinh toan dé 1am viéc & nhiing trang thai xac dinh.
Céc trang thai hay su ¢b, hu hong thong thuong phai duge du doan khi thiét ké,
tinh toan chung dé ap dung nhimng thiét bi va bién phap bao vé can thiét. Nhiing

trang thai lam viéc cua hé théng truyén dong dién tu dong cd thé duogc dic trung



bang cac thong sé nhu: toc do lam viée cta cac dong co truyén dong hay cia co
ciu chdp hanh may san xuét, dong dién phan tng ctia dong co hay cua phan kich
thich cua dong co dién mot chiéu, mémen phu tai trén truc dong co truyén dong ...
Tuy theo qua trinh céng nghé yéu ciu ma cac théng s trén co thé lay cac gia tri
khac nhau. Viéc chuyén tr gid tri nay dén gia tri khac dugc thuc hién tu dong nho
hé thong diéu khién.

Trong qua trinh van hanh, hé théng diéu khién tu dong truyén dong dién
(PKTD — TPD) c¢6 thé ¢6 cac tac dong ngdu nhién hodc chu quan ctia nhan vién
van hanh dan dén cac su c¢d hodc ché do 1am viéc xau cho hé théng. Néu céc ché
dd x4u hoic su ¢ khong duogc loai trir kip thot thi sé dan dén hu hong may moc,
thiét bi, réi loan qua trinh san xuat hodc tham chi ¢ thé gay ra nhiing tai hoa nguy
hiém cho nguoi. Vi vy, van dé bao vé va tin hiéu héa trong hé théng 1a khong thé
thiéu dugc. N6 con ¢6 nhiém vu loai trir va dé phong cac su cb va ché d6 xau co
thé xay ra, dam bao van hanh an toan cho may méc, thiét bi cling nhu con ngudi.

Céac thiét bj dién, st cach dién va cac bd phan dan dién khéc cta hé théng
dién trong diéu kién van hanh c6 thé & mot trong ba ché do co ban sau;

e Ché d6 lam viéc lau dai (tic 1am viéc binh thuong ).

e Ché d6 qua tai (d6i v6i mot sb thiét bi dién c6 thé cho phép qua tai dén 1,4
lan dinh muc).

e Ché db chiu dong dién ngén mach.

Trong ché d6 lam viéc 1au dai, cac thiét bi dién, st cach dién va céc bd phan
dan dién khac s& lam viéc tin cay néu ching dugc chon theo ding dién ap va dong
dién dinh muc. Trong ché do qua tai, dong dién qua thiét bi va cac bo phan dan
dién khac 16n hon so vé6i dong dién dinh mute. Néu mutc qua tai khong vuot qué
gidi han cho phép thi cac thiét bi dién van lam viéc tin cay.

Trong tinh trang ngén mach thi cac khi cu dién, sit cach dién va cac bd phan dan

dién khac van dam bao lam viéc tin cay néu qua trinh lya chon ching c6 céac thong so6



theo dung diéu kién 6n dinh dong va on nhiét. TAt nhién khi xay ra ngén mach, dé han
ché tac hai ctia n6 thi cAn phai nhanh chéng loai trir tinh trang ngén mach.

Cac dang ngin mach thudng xay ra trong hé théng cung cap dién la ngan
mach ba pha, hai pha va mét pha nbi dat. Trong d6 ngan mach ba pha 13 nghiém
trong nhit. Vi vay, thuong ngudi ta cin cir vao dong dién ngin mach ba pha dé lya
chon cac thiét bi dién. Trong hé thong nay ta dung Aptomat, cau chi dé bao vé
ngan mach cho dong co clia cac may bom.

Do d6, khi thiét ké hé dong luc cho hé théng thi viéc quan trong bac nhat dbi
v6i ngudi thiét ké 13 phai lua chon ra duoc thiét bi, khi cu dién pht hop, dam bao
cac yéu cau k¥ thuat cua hé thdng, cé ¥ nghia quan trong trong viéc dam bao cho

hé théng van hanh an toan, tin cdy va kinh té.
2.3.2. Aptémat (hinh 2.5)

Ap t6 mat 1a thiét bi dién dung dé tu dong cat mach dién bao vé qua tai,

ngan mach, sut ap,... hd quang dugc dap trong khong khi.

Hinh 2.5: Cac loai aptomat.

2.3.2.1. Tinh chdt va dac diém

La khi cy dién dung dé dong cat mach dién, bdo vé qua tai, ngan mach, sut

ap. Céac yéu cau d6i voi Aptomat:



e Ché 6 1am viéc & dinh muc cia Aptomat phai la ché do 1am viéc dai han
nghia 13 tri s6 dong dién dinh mirc chay qua Aptomat lau bao nhiéu ciing
duoc. Mét khac, mach dong dién cia Aptdmat phai chiu dugc dong dién 16n

(khi c¢6 ngin mach) luc céc tiép diém cta nd di dong hay dang dong

e Aptomat phai ngat duoc tri s6 dong dién ngan mach cao, c6 thé 1én dén vai
chuc kildampe. Sau khi ngit dong dién ngin mach Aptomat phai dam bao

van lam viéc tot ¢ tri s6 dong di¢n dinh murc.

e Dé nang cao tinh 6n dinh nhiét va dién dong cua cac thiét bi dién, han ché su
pha hong ctia dong dién ngin mach gy ra, Aptdmat phai c6 thoi gian cit bé.
Mudn vay thuong phai két hop luc thao tac co hoc voi thiét bi dap ho quang
bén trong Aptomat.

e D¢ thuc hién cac y€u cau thao tac bao vé c6 chon loc, Aptomat can phai co

kha ning diéu chinh chi s6 dong dién tac dong va thoi gian tic dong.
2.3.2.2.Nguyén Iy lam viéc ciia Aptomat

O trang thai binh thuong, sau khi dong dién, Aptdmat dugc giit ¢ trang thai
dong tiép diém nhd moc rang 1 khép véi can rang 5 cing mot cum tiép diém dong.
Khi mach dién qu4 tai hay ngan mach nam cham dién s& hat phan tng xuéng lam
nha méc ra, can duoc tu do, két qua cac tiép diém duoc mo ra duéi tac dung cua 10

x0, mach dién bi ngét.
Theo két ciu chia caa Aptomat ra lam 3 loai: mdt cuc, hai cuc, ba cuc.

Theo thoi gian thao tdc chia Aptomat ra cac loai : Aptomat cuyc dai theo
dong di¢n, Aptomat cuc tiéu theo dong dién, Aptomat cuc tiéu theo dién ap,

Aptomat dong dién ngugc v.v...

Trong mdt vai trudong hop co yéu cau bao vé tong hop (cuc dai theo dong

dién va cuc ti€u theo dién ap) nguoi ta co loai Aptomat van nang.



2.3.2.3.Lva chon aptomat

Viéc luya chon Aptomat dya vao:
e Dong dién tinh todn di trong mach.
e Dong dién qua tai.
e Tinh thao tac c6 chon loc.

Ngoai ra lya chon Aptdmat con phai can cur vao dac tinh lam vi¢c cua phu
tai 1a Aptomat khong dugc phép cat khi c6 qua tai ngan han thudng xay ra trong
diéu kién 1am viéc binh thuong nhu dong dién khoi dong, dong dién dinh trong

phu tai cong nghé.

Yeéu cau chung la dong dién dinh mirc cua moc bao v¢ I, hong duge nho

hon dong di¢n tinh toan I; cia mach:

lap > Iy

Tuy theo dic tinh va diéu kién 1am viéc cu thé cua phu tai, nguoi ta thuong
chon dong dién dinh mirc cua moc bao vé bé‘mg 125%,150% hay 16n hon nira so

vo1 dong dién tinh todn mach.
Khi mach cung cép dién cho phu tai dong luc thi can xac dinh cac dit liéu sau:
Xac dinh dong dién 16n nhét (dong dién khoi dong 16n nhét ) lkq theo cong thirc:
lkp=Kmm-lam
Trong do:
lam 13 dOng di€én dinh mirc cua dong co
Kmm_ bdi s6 dong dién khéi dong va dong dién dinh murc
Dbi voi dong co khong dong bo loai roto 1ong soc: Kmm=4+8

Loai roto day quén: Kmnm=2



Dbi v6i nhiéu dong co dién dit trén cing mot tuyén, nhung khoi dong riéng ré:
lka= D" Vi +(K-1). lam max

Trong do:

Dol téng dong dién dinh muc cua tat ca cac dong co.

lgm max : dOng dién dinh muc cia dong co co6 cong sudt 16n nhat dong
thoi c6 hé s6 K 16n nhat
2.3.3.Role (hinh 2.6)
2.3.3.1.Khai niém

Role 1a loai khi cu dién ha ap tu dong ma tin hi¢u dau ra thay doi nhay cép
khi tin hiéu dau vao dat nhimg gia tri xac dinh. Role duoc st dung rat rong rai
trong moi linh vuc cua khoa hoc cong nghé va doi séng hang ngay. Role c6 nhiéu
chung loai v&i nguyén 1y lam viéc, chitc nang khac nhau nhu role dién tu, role
phan cuc, role cam ung, role nhiét, role dién tur twong tu, role dién tr sb, role dong

dién, role di¢n ap, role tong trd, role ap luc....

2.3.3.2.Cdu tao va nguyén Iy lam viéc

Hinh 2.6: Hinh anh Role.
Dic tinh co ban cua role (hinh 2.8) 1a dic tinh “vao-ra”. Khi dai luong dau

vao X ting dén gia tri tic dong X,, dai luong dau ra Y thay doi nhay cap tir 0
(Ymm) dén 1 (Ymax).



Theo chiéu giam cua X, dén tri sé nha X thi dai luong dau ra s& nhay cap tir

1 xudng 0. Pay 1 qua trinh nha cia role.
Hé sd nha cua role :
Knn = X4/ X,
Trong do:
X; : tri s6 nhé cua dai luong dau vao

=

3 B s

Hinh 2.7: Dac tinh co ban cua Role.
X, : tri s6 tac dong cua dai luong dau vao.
Tir déc tinh “vao-ra” cta role thay K, < 1. Hé s6 nha 16n thuong ding cho
role bao vé, con hé s6 nha bé thuong dung cho role diéu khién.

, X
He so du trir : K, =5

Trong do:
Xy, tri s6 1am viéc dai han cua dai lugng dau vao.
Néu Ky cang 16n, thiét bi lam viéc cang an toan.
Hé s diéu khién (hé s6 khuéch dai) cua role :

ra

de =

vao



Trong do:

e P, cong suat I6n nhat phia dau ra cua role.
e P,y cong suat tac dong cua dau vao.
e Py khoang tir c6 mW dén vai W, con P, ¢& tir vai chuc W dén

hang ngan W, do d6 ma Ky, cua role co tri s6 kha 16n, dat 10°.

Thoi gian tac dong cua role: 1a khoang thoi gian tir khi c6 X dén khi dat
duoc Ymax, hoac tir khi X=X, dén khi dau ra dat Yoin. Pay 1a mdt tham sb quan
trong cua role. Tuy theo chirc ndng cia role ma c6 thoi gian tac dong nhanh (t<10

%), tac dong binh thudng (c& 107s), tic dong cham (10™+1s) va role thoi gian (t >1s).

Role trung gian dugc st dung rat rong rdi trong cac so d6 bao vé hé thong
dién va cac so do diéu khién tu dong. Dac diém cua role trung gian la ) luong tiép
diém 10n (ca tiép diém thuong dong va tiép diém thuong mad) voi kha ning chuyén
mach 16n va cong suit nudi cudn day bé nén nd duoc dung dé truyén va khuéch dai
tin hiéu, hodc chia tin hiéu cta role chinh dén nhiéu bo phan khac nhau cta mach
diéu khién va bdo vé.

Nguyén 1y va cdu tao ctia mot role trung gian nhu sau: Néu cudn diy cua
role dugc cip dién ap dinh mirc (qua tiép diém cua role chinh), stc tir dong do
dong dién trong cudn day sinh ra (iw) sé tao ra trong mach tir tir thong, hit nap lam
cac tiép diém thuong mo dong lai va cac tiép diém thuong dong mé ra. Khi cét
dién cua cudn day, 10 xo nha s& dua nip va cac tiép diém vé vi tri ban dau. Do
dong dién qua tiép diém co gia tri nho (5A) nén hd quang khi chuyén mach khong

dang ké nén khong can budng dap hd quang.

Role trung gian c6 kich thudc nho, gon, sé luong tiép diém dén 4 cap
thuong déng va thuong mé lién dong, cong suét tiép diém cd 5A, 250VAC,
28VDC, cong suit tiéu thu cudn day c& (1-2W), ¢6 LED d6 béo trang thai 1am
viéc cua role. N6 duoc ché tao cho nguén mét chiéu 12, 24 VDC va 110, 220VAC,



hé sb nhé cta role nhé hon 0,4; thoi gian tac dong duoi 0,05s; tudi tho tiép diém

dat 10°+107 1an déng cét, cho phép tan s thao tac toi 1200 lan/h.
2.3.3.3.Cdc thong 56 ky thudt va cach lya chon Role

Dong dién dinh muc trén role trung gian 14 dong dién 16n nhat cho phép role
lam viéc trong thoi gian dai ma khong bi hu héng. Khi chon role trung gian thi
dong di¢n dinh mtc ctia n6 khong dugc nho hon dong dién tinh toan cua phu tai.
Dong dién nay cha yéu do tiép diém cua role trung gian quyét dinh:

lon = (1,2 =1,5) Iy

Di¢n 4p lam vi¢c cua role trung gian la mirc dién 4p ma role c6 kha nang

dong cat. Pién ap nay khong duoc chon nhé hon dién 4p cuc dai ctia ludi dién

U, > U, =380V

Dong dién lam viéc cua role trung gian phai 1é6n hon dong dién dinh muc

cuadongco: l, > 156 A

Di¢n ap dinh mirc cap cho cudn hut cua role 1a mirc dién ap ma khi do role

s& hoat dong. Pién ap nay phai phu hop véi dién ap ctua mach diéu khién.

Ky hiéu cua role trung gian trén so do6 di¢n:

Cudn hut Tiép diém thuong mo  Tiép diém thuong dong
2.3.4.Thiét bi cam bién
2.3.4.1.Dinh nghia

Cam bién trong tiéng Anh goi 1a “sensor”, xuat phat tir chit “sense” theo
nghia Latinh 1a cam nhan. Cam bién duoc dinh nghia theo nghia rong la thiét bi
g : oc di g g ong .

cam nhan va dap ung véi cac tin hiéu va kich thich.



Trong hé théng do luong — diéu khién, moi qua trinh déu dugc dic trung
boi c4c bién trang thai: nhiét do, ap suat, tbc do, moment... Cac bién trang thai
nay thuong la cac dai luong khéng dién. Tuy nhién, trong cac qua trinh do
ludng — diéu khién, théng tin duoc truyén tai va xu Iy duéi dang dién. Do d6,
cam bién duoc dinh nghia nhu nhitng thiét bj dung dé bién d6i cac dai luong vat
Iy va cac dai lugng khong dién can do thanh cac dai luong dién co thé do duoc
(nhu dong dién, dién thé, dién dung, trd khang v.v...).

Trong md hinh mach dién, ta c6 thé coi cam bién nhu moét mach hai cua.
Trong d6 cira vao la bién trang thai can do x va cua ra la dap ang y caa bo cam

bién vai kich thich dau vao x.

Kich thich Cim bién Bip ing
X L

Phuong trinh quan hé: y = f(x) thuong rat phic tap.

So d6 diéu khién ty dong qua trinh:

QUA TRINH

Co cau = .z
chép hant Cam bién

Chuwong
winh

'

— | Bé=xvlky

e BO cam bién ddng vai trd cam nhan, do dac va danh gia cac thdng sé hé
théng.

e B xtur ly 1am nhiém vu xu ly théng tin va dua ra tin hiéu diéu khién qua
trinh.



2.3.4.2.Phan loai
a) Phan logi theo nguyén Iy chuyén doi giiza dép ing va kich thich
e Vit ly: nhiét dién, quang dién, dién tu, tur dién,...
e Hoa hoc: hoa dién, pho,...
e Sinh hoc: sinh dién, ...
b) Phan loai theo dang kich thich: &m thanh, dién, tir, quang, co, nhiét,...

c¢) Phan logi theo tinh nang: do nhay, do chinh xac, do6 phan giai, do tuyén
tinh...

d) Phan logi theo pham vi su dung: cong nghiép, nghién ciau khoa hoc, moi

truong, thong tin, ndng nghiép...
e) Phan logi theo thong sé ciia md hinh thay thé:
e Cam bién tich cyc (c6 nguon) ngd ra la nguon ap hoac nguoén dong.
e Cam bién thu dong (khong c6 nguon): R, L, C, tuyén tinh, phi tuyén.
2.3.4.3.Cdm bién quang (hinh 2.8)
a) Dinh nghia

Cam bién quang dan duoc st dung dé chuyén thong tin tir 4nh sang nhin
thay hodc tia hong ngoai (IR) va tia tir ngoai (UV) thanh tin hiéu dién. Cam bién
nay dugc st dung rong rai trong cac hé¢ théng tu dong vi tudi tho cao va co thé dit

vao cac khong gian nhoé hep.



C€

Hinh 2.8: Cam bién quang.

b) Phan loai
Céc cam bién quang c6 2 dang: cdm bién anh sang dang ong c6 cuc thu phat
ro1 nhau hodc ghép cung trén mdt cum. Nguodn phat sang cho cac cam bién quang
c6 tan sO sao cho cam bién c6 thé phat hién dugc tot nhat, thong thuong 1a tia hong
ngoai. Cac cam bién quang c6 thé dung cho khoang cach vai cm dén vai m, mot s

loai c6 thé dat t&1 vai chuc m.

l Through-beam Maodel l

Retroreflective model
(with MSR function)

l Diffuse-reflective model

Loai cam bién 6ng thudng 1a mot cip thu va phat tia hdng ngoai. Loai nay

ding dé phat hién cac vat thé la tham nhdp vao hé théng, c6 thé dugc ndi vai bo
nhap.

Loai dau thu phat phan hoi thi két cAu gon hon. Ngudn sang sau khi dap vao
vét can s& phan hoi lai vao dau thu. Khoang cach do cta loai nay nho va ciing ding

dé nhén dién chi tiét va dung trong cac h¢ théng bao vé.



BO dao dong Cam bién dong May phat
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Nguon DC P / L \
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2.3.5.Céng tic hanh trinh (hinh 2.9)

Cong tat hanh trinh trudc tién 13 cai cong tic tirc 1a 1am chic ning dong
m¢ mach dién, va n6 dugc dat trén duong hoat dong cua mot co cAu nao do sao
cho khi co cdu dén 1 vi tri nao d6 s& tic dong 1én cong tic. Hanh trinh c6 thé 1a
tinh tién hodc quay.

Khi cong tac hanh trinh dugc tac dong thi no s& lam déng hodc ngit mot mach
dién do d6 co thé ngat hoic khai dong cho mot thiét bi khac. Nguoi ta co thé

dung cong tac hanh trinh vao cac muc dich nhu:

e Gio1 han hanh trinh ( khi co cau dén vi tri déi han tac dong vao cong tac sé
lam ngat nguon cung cap cho co cau — n6 khong thé vuot qua vi tri gioi

han)

e Hanh trinh tu dong: Két hop véi céc role, PLC hay VDK dé khi co ciu dén
vi tri dinh trude s& tac dong cho cac co cau khac hoat dong (hodc chinh co

cau do).

Z-15GW2 AM1703

15A1250r250VAC

Hinh 2.9: Cong tac hanh trinh.



Cong tic hanh trinh dugc dung nhiéu trong cac diy chuyén tu dong... Cac
cong tic hanh trinh c6 thé 1a cac nat nhan (button) thudng dong, thudng ma,
cong tic 2 tiép diém va ca cong tic quang.
2.3.6.Cam bién Encoder

Nguyén 1y hoat dong ctia cam bién encoder : ¢ rat nhiéu loai encoder khac
nhau nhu: Encoder tiép xuc, Encoder tir truong, Encoder quang (Encoder quang
tuong ddi va Encoder tuyét dbi). Mdi loai lai c6 mot nguyén 1y hoat dong khac
nhau, trong pham vi bao cdo em chi xin trinh bay phan nguyén 1y loai encoder st

dung 14 Encoder quang tuong d6i (incrememtal encoder).

Encoder thir 1

Hinh 2.10: Encoder thir 1.
Incrememtal encoder vé co ban 1a 1 dia tron quay mot truc dugc duc 16 nhu

hinh vé trén.

Hinh 2.11: Phuong thirc hoat dong Encoder quang tuong ddi.



O 2 bén mit cia cai dia tron, s& c6 1 bd thu phat quang. Trong qué trinh
encoder quay quanh truc, néu gip 16 rong thi anh sang chiéu qua duogc, néu gip
manh chén thi tia sang khong chiéu qua duge. Do d6 tin hiéu nhan tir sensor quang
1a 1 chudi xung. Mdi encoder dugc ché tao sé biét sin 1 sb xung trén 1 vong. Do
d6 ta co thé dung vi xir Iy diéu khién dém sb xung d6 trong 1 don vi thoi gian va
tinh ra tbc do dong co.

Encoder ma em sir dung trong md hinh hoan toan giéng voi encoder trén.
Tuy nhién c6 nhugc diém 16n 1a khong thé xac dinh dugc dong co quay trai hay
quay phai, dang xung dua ra 1a giéng nhau. Ngoai ra diém bat dau cia dong co

cling khong thé xac dinh duoc.

Cai tién encoder 1 bang encoder 2 nhu sau :

Hinh 2.12: Encoder 2

Nguoi ta duc tat ca 1a 2 vong 16. Vong ngoai ciing gidng nhu encoder 1, vong

gitra pha so voi vong ngoai 1a 90 do. Khi dang xung ra tir 2 vong trén nhu sau :

Hai xung dua ra tir 2 vong léch nhau 90 do, néu vong ngoai nhanh hon vong
trong thi chic chin déng co quay tir trai sang phai va nguoc lai.Mot 16 & vong
trong cung dung dé phat hién diém bat dau ctia dong co. Co6 thé viét chuong trinh
cho vi diéu khién nhan biét : néu c6 mot xung phat ra tir vong trong cting nay, tirc
1a dong co di quay dung mot vong. Vi nhitng dic tinh trén, encoder dung phd bién

trong viéc xac dinh vi tri goc cia dong co....



Hinh 2.13: So db xung cta Encoder quang tuong ddi

Nhiing loai dong co c¢6 gan encoder thuong bi chét cip mat quang 2 bén

encoder d¢é tao xung va khong c6 kha nang thay thé.
2.3.7.Nit 4n (hinh 2.14)
2.3.7.1. Khai niém

Nut an con goi la nit diéu khién 1a mot loai khi cu dién dung dé dong ngat tu
xa cac thiét bi dién tir khac nhau; cac dung cu bao hiéu va cting dé chuyén doi cac

mach dién di€u khién, tin hi¢u lién dong bao v¢ ...

oe e Y
R (e 8 B
'C 8‘:&&:&

Hinh 2.14: Hinh anh nut an.
2.3.7.2. Cau tao va nguyén ly 1am viéc

Nt 4n gom hé thong 10 xo, hé théng céc tiép diém thuong mé va thuong
dong va vo bao vé. Khi tac dong vao nut 4n, cac tiép diém chuyén trang thai va khi

khong con tac dong, cac tiép diém trd vé trang thai ban dau. Nt an thuong duoc



dat trén bang diéu khién, & tu dién, trén hop nut nhan. Nat nhin thuong duoc
nghién ctru, ché tao lam viéc trong moi trudng khong am uét, khong cé hoi hoa
chét va bui ban. Céc loai nat 4n thong dung c6 dong dién dinh muc l1a 5A, dién ap
dinh muc 1a 400V, tudi tho dién dén 200.000 lan doéng cat, tudi tho co dén
1.000.000 1an dong cat. O mach dién mét chiéu dién ap dén 440V va mach dién
xoay chiéu dién ap 500V, tan s6 50HZ; 60HZ, nut 4n thong dung dé khoi dong,
dao chiéu quay dong co dién bang cach dong va ngat cac cudn day cia contactor

ndi cho dong co. Nut 4n mau do thuong dung dé dimg may, con mau xanh ding

cho khoi dong may.
1 l |
— = ON} |-/ oFF
ON OFF
Tiép diém thwing ma Tiép diém thwong déng

4

— Y —

—
Tiép diém thwong mé lién két voi tiep diem thwong dong
2.3.7.3. Phan loai
Nt 4n dugc phan loai theo cac yéu to sau:
+ Phan loai theo chirc nang trang thai hoat dong cua nut an, co cac loai:
e Nut 4n don: M&i nit 4n chi c6 mot trang thai (ON hodc OFF).

e Trong thuc té, dé dé dang str dung vao thao rap lap 1an trong qué trinh sta
chita, thuong ngudi ta dung nut 4n kép, ta co thé dung né nhu 1a dang nut

nhan ON hay OFF.

+ Phan loai theo hinh dang bén ngoai, nguoi ta chia niit 4n ra thanh 4 loai:



e Loaihd.
e Loai bao vé.

e Loai bao v€ chong nudc va chong bui. Nut an kiéu bdo v¢ chong nudc dugce
dat trong mot hop kin khit dé tranh nudc lot vao. Nut an kiéu bao vé chong
bui nudc duge dat trong mot vé cacbon dut kin khit dé€ chong am va bui lot

Vao.

e Loai bao vé khoi nd. Nut 4n kiéu chdng nd dung trong cac ham 16, mé than
hodc & noi ¢ cac khi nd 1an trong khong khi. Céu tao cua nod dic biét kin
khit khong lot duoc tia ltra ra ngoai va dic biét viing chic dé khong bi pha
v khi n6.

+ Theo yéu cau diéu khién nguoi ta chia nat an ra 3 loai: mot nut, hai nat, ba nit.
+ Theo két cAu bén trong:
e Nt an loai c6 dén bo.
e Nt an loai khong c6 dén bao.
* Céc thong sb k¥ thuat cta nat 4n:
- Ugn : dién ap dinh murc ctaa nut an.
- l4gm : dong dién dinh murc cua nut an.
2.4.Gi6i thiéu vé bd dicu khién: Vi diéu khién PIC
2.4.1.PIC lagi?

PIC 1a viét tit ctia “Programable Intelligent Computer”, c6 thé tam dich 1a
“mdy tinh thong minh kha trinh” do hing Genenral Instrument dit tén cho vi diéu
khién dau tién ctia ho: PIC1650 dugc thiét ké dé dung 1am céc thiét bi ngoai vi cho
vi diéu khién CP1600. Vi diéu khién nay sau d6 duoc nghién ctru phat trién thém

va tir 6 hinh thanh nén dong vi diéu khién PIC ngay nay.



2.4.2.Uu diém cia PIC

Hién nay trén thi truong c6 rat nhiéu ho vi diéu khién nhu 8051, Motorola
68HC, AVR, ARM,... Ngoai ho 8051 dugc hudng dan mdt cach cin ban & moi
truong dai hoc, ban than chiing em da chon ho vi diéu khién PIC dé mé& rong von

kién thirc va phat trién cac ing dung trén cong cu ndy vi cac nguyén nhan sau:
e Ho vi diéu khién nay cé thé mua d& dang tai thi truong Viét Nam.
e Gi4 thanh khong qua dat (khoang 60-70 nghin dong/ PIC 16F877A)
e (o day du cac tinh ning ctia mot vi diéu khién khi hoat dong doc 1ap.

e La mdt sy bo sung rat tot vé kién thure cling nhu vé ting dung cho ho vi diéu

khién mang tinh truyén thong: ho vi diéu khién 8051.

e S6 luong nguoi st dung ho vi diéu khién PIC: Hién nay tai Viét Nam ciing
nhu trén thé gidi, ho vi diéu khién nay duoc st dung khé rong rdi. Diéu nay
tao nhiéu thuan loi trong qua trinh tim hiéu va phat trién cac ung dung nhu:
sb luong tai li¢u, ) luong cac img dung mo da dugc phat trién thanh cong,

dé dang trao doi, hoc tap, dé dang tim dugc su chi dan khi gap kho khan,...

e Su ho tro cia nha san xuat vé€ trinh bién dich, cac cong cu lap trinh, nap

chuong trinh tir don gian dén phuc tap,...

e Céc tinh ning da dang cta vi diéu khién PIC, va céc tinh ning nay khong

ngimg dugc phat trién.
2.4.3.Cac dong PIC va cach lwra chon vi diéu khién PIC
Céac ki hi¢u ctia vi diéu khién PIC:

PIC12xxxx: do dai Iénh 12 bit

PIC16xxxx: do dai 1énh 14 bit

PIC18xxxx: d dai 1énh 16 bit



C: PIC c6 bo nhd EPROM (chi ¢6 16C84 1a EEPROM)

F: PIC c6 b flash

LF: PIC c6 bd nh¢ flash hoat dong ¢ dién ap thép

LV: tvong tu nhu LF, day 1a ki hi¢u cii

Bén canh d6 mot so vi diéu khién c6 ki hiéu xxFxxx 1a EEPROM, néu c6
thém chit A & cudi la flash (vi du PIC16F877 la EEPROM, con PIC16F877A la
flash). Ngoai ra con c6 thém mot dong vi diéu khién PIC méi 1a dsPIC.

O Viét Nam pho bién nhat 1 cac ho vi diéu khién PIC do hang Microchip
san Xuat.
Céch Iira chon mét vi diéu khién PIC phu hop:

e Trudc hét can cha ¥ dén s6 chan cia vi diéu khién can thiét cho ung dung.
Co nhiéu vi diéu khién PIC vdi sb lugong chan khac nhau, tham chi c6 vi
diéu khién chi c¢6 8 chan, ngoai ra con cé cac vi diéu khién 28,40,44,... chan.

e Can chon cho vi diéu khién PIC c6 bo nh¢ flash dé c6 thé nap x6a chuong
trinh dugc nhiéu 1an hon.

e Tiép theo can cha ¥ dén cac khdi chirc nang duogc tich hop sén trong vi diéu
khién, cac chuan giao tiép bén trong.

e Sau cung can chi ¥ dén bd nhd chuwong trinh ma vi diéu khién cho phép.

2.4.4 Ngon ngir 1ap trinh cho PIC

Ngbn ngit 1ap trinh cho PIC rit da dang. Ngon ngit 14p trinh cdp thip c6
MPLAB (duoc cung cip mién phi boi nha san xuat Microchip), cic ngdn ngir 1ap
trinh cdp cao hon bao gdm C, Basic, Pascal, ... Ngoai ra con c6 mot s6 ngdn ngir

1ap trinh duoc phat trién danh riéng cho PIC nhu PICBasic, MikroBasic, ...



2.4.5.Mach nap PIC

C6 thé sir dung mach nap duoc cung cip bai nha san xuat 1a hang Microchip
nhu: PICSTART plus, MPLAB ICD 2, MPLAB 3, PRO MATE II. C6 thé dung
san pham nay dé nap cho vi diéu khién khac thong qua chuong trinh MPLAB.
Dong san pham chinh théng nay c¢6 wu thé 13 nap duoc tat ca cac vi diéu khién PIC,
tuy nhién gia thanh lai rit cao va thudng gip rat nhiéu kho khin trong qua trinh

mua san pham.

Ngoai ra do tinh ning cho phép nhicu ché d6 nap khac nhau, con co rat
nhiéu mach nap duoc thiét ké danh cho vi diéu khién PIC. C6 thé so lugc mot sd

mach nap cho PIC nhu sau:

JDM programmer: mach nap nay dung chuong trinh nap Icprog, cho phép
nap céc vi diéu khién PIC c6 hd trg tinh ning nap chwong trinh dién 4p thap ICSP
(In Circuit Serial Programming). Hau hét cac mach nap déu hd trg tinh ning nap

chuong trinh nay.

WARP-13A vad MCP-USB: hai mach nay giong véi mach PICSTART plus
do nha san xuat Microchip cung cap, tuong thich véi trinh bién dich MPLAB,
nghia 13 ta co thé truc tiép dung chuong trinh MPLLAB dé nap cho vi diéu khién

PIC ma khéng can stir dung mot chuong trinh nap khéac, chang han nhu ICprog.

P16PRO40: mach nap nay do Nigel thiét ké va ciing kha noi tiéng. Ong con
thiét ké ca chuong trinh nap, tuy nhién ta ciing c6 thé sir dung chuong trinh nap
Icprog.

Mach nap Universal cua Williem: day khong phai 1a mach nap chuyén dung
cho PIC nhu P16PRO40.

Cac mach nap ké trén c6 uu diém rat 16n 1a don gian, ré tién, hoan toan cd
thé tu 1ap rap mot cach dé dang, va moi thong tin vé so d6 mach nap, cach thiét ké,

thi cong, kiém tra va chuong trinh nap déu dé& dang tim dwgc va download mién



phi thdng qua mang internet. Tuy nhién cac mach nap trén c6 nhugc diém 1a han
ché ve so0 vi diéu khién duoc ho trg, bén canh d6 mo6i mach nap can duogc st dung

vo1 mot chuong trinh nap thich hop.
2.4.6.Vi diéu khién PIC16F877A

2.4.6.1.S0 do chan vi diéu khién PIC16F877A ( hinh 2.15)

40-Pin PDIP
MCLRNzs —w=[]1 - 40 [Je— RETFGD
RA1/ANT <[] 2 32 [T« RBS
RAZANZVRE-CVrsr -—e[] 4 37 [J-— RB4
RAIANIVAEEs - [T £ 38 [T =— RBIPGM
RAS/TOCKUCIOUT O—bc 2 3% :I -— RB2
RANANS/SSIC20UT =—=[T7 < 3% [J<— RB1
RED/RDIANS <[] 8 K 13- reonT
RE1WRIANS =[] 8 2 whe—wve
REICEMNT ——e 10 & 3t [Je— Voo
Vio—e[11 &  20[T«— RD7PSP7
Vs e [f12 g 20 J<— RD&PSPO
OSCIUCLKl —=[112 ¥ 28 [J-—— RDSPSPS
OSCZCLKO «— [ 14 2 27 [T+ RD4PSP4
RCOT1OSOTICK! =T 15 28 [J e RC7TRXODT
RCUT10SHCCPZ =[] 18 25 |J =— RC&TXICK
RC2CCP1 w—e [ 17 24 [T +— RC&SDO
RCAUSCKISCL =T 18 23 |7 —— RC4/SOUSDA
RDOIPSPD <[] 10 22 ] =—e RDAPSP3
RD1IPSP1 «—s [ 20 21 [T «—» RD2PSF2

Hinh 2.15: So dd chan cua PIC16F877A.

Ngoai dang so do chan nhu hinh 2.12 PIC16F877A con ¢6 dang 2 dang so
d0 44 chan khac.

2.4.6.2.Mét vai théng sé vé vi diéu khién PIC16F8774

Pay 1a vi diéu khién thuoc ho PIC16Fxxx véi tap 1énh gdm 35 1énh c6 do
dai 14 bit.

M3i 1énh déu dugc thuc thi trong mot chu ki xung clock. Tbc d6 hoat dong
t6i da cho phép 1a 20 MHz véi mét chu ki 1énh 13 200ms. Bo nhd chuong trinh 8K
x 14bit, bo nhé dir li¢u 1a 368 x 8byte RAM va bo nhé dit licu EEPROM véi dung
luong 256 x 8byte. S6 PORT I/O 14 5 véi 33 pin /O



Céc dac tinh ngoai vi bao gom céc khoi chirc ndng sau:

Timer0: bé dém 8§ bit v4i bd chia tan sd 8 bit.

Timet1: bd dém 16 bit véi bod chia tan sd, co thé thuc hién chic nang dém

dua vao xung ngoai vi ngay khi diéu khién hoat déng & ché do sleep.
Timer2: bd dém 8§ bit v4i bd chia tan sd, bd postcaler.

Hai bo Capture/so sanh/diéu ché do rong xung.

Céc chuén giao tiép nbi tiép SSP (Synchronous Serual Port), SPI va 12C.
Chuan giao tiép nbi tiép USART véi 9 bit dia chi.

Cong giao tiép song song PSP (Parallel Slave Port) véi cac chan diéu khién

RD, WR, CS & bén ngoai.

Céc dac tinh Analog:

8 kénh chuyén d6i ADC 10 bit.

Hai bd so sanh.

Bén canh do6 1a mot vai dac tinh khac cua vi di€u khién nhu:

Bo nho flash voi kha nang ghi x6a duge 100.000 lan.

B nhé EEPROM véi kha nang ghi x6a duge 1.000.000 lan.
Dit liéu bo nhé EEPROM c6 thé luu trit trén 40 ndm.

Kha ning ty nap chuong trinh voi sy diéu khién cua phan mém.

Nap duoc chuong trinh ngay trén mach dién ICSP (In Circuit Serial
Programming) théng qua 2 chan.

Watchdog Timer v6i b dao dong trong.

Chtrc ndng bao mat chuong trinh.



e Ché do Sleep.
e (0 thé hoat dong voi nhiéu dang Oscillator khac nhau.

2.4.6.3.S0 do khéi vi diéu khién PIC16F877A (hinh 2.16)

: 13 = Data Bus 2 PORTA
<t Program Counte | T 1157 Racano
Flash | [ -4 RATIANT
Frogram i, 1< RAZIAMNZVREF-ICVREF
Memaory 3 Level Stack RAM W . RAIANIVRErF+
(13-bit Fis |+ RA4TOCKIC1OUT
Registers 4 RASANA/SSICZOUT
Program g iy
e RAM Addr™ T g PORTE
o —, 4 RBOINT
[rstmctonreg | L T e
O s 3 B2
[ oirectager 7 | nggzet LLL || o] Reseen
7 === +— RB4
[ | 1] res
:I 4 RB&PGEC
g —i. g —l
7 PORTC
i E RCOMICSOITICKI
Power-up : D 5 ?C1-"H SWCCP2
: Tirrer : & RC2/CCP1
LY ISCHKISCL
Instruction | Oscillator 7 — ) iﬁféﬁﬁm
Decode & [~.—- | Sar-up Timer o) i i
Control C— = 4 I WCasbo
CweEr-an | RCETXACK
Reset S ] - RCTIRXDOT
ar)  Timing | .. . Watchdog
E— Generation [~ = Timer FORTD
QSC1ICLE Brown-out . ROO/PSFD
OSCACLKD Reset |4—s RO1/PSF1
In-Cincuit F—- RD2/P5P2
Debugger L] [— RD3/P5P3
1 poD
Low-Voltags 3 TS F-!ZI-f.F'\_::_:l
Frogramiming = RDSPEP
| RDB/P5PE
M ROTIPSFT
PORTE
MCLR Voo, Vs —=[x] REQFLIANS
— +—[<] RE1WRIANS
—=[{] RE2TSaNT
s iy & Parallel
TimerD Timeri Timer2 10-bit AT Silave Port
JI' glE [ i[i 1L
Ir 1L I 1 ! 1
== - Synchronous - Waoltage
Data EEPROM CCP1,2 éerial Port USART Cemparater Reference

Hinh 2.16: So dd khdi vi diéu khién PIC16F877A.

2.4.6.4.T6 chitc bé nhé

CAu trac bd nhé cua vi diéu khién PIC16F877A bao gdm bd nhé chuong
trinh (Program memory) va b nh¢ dir li¢u (Data Memory).



a) Bo nho chwong trinh (Program memory) (hinh 2.17)

Bd nh¢ chuong trinh cta vi diéu khién PIC16F877A 1a bo nhé flash, dung
lwong bo nhd 8K word (1 word =14 bit) va duoc phan thanh nhiéu trang (tir page 0
dén page 3). Nhu vay bd nhd chuong trinh ¢6 kha ning chia duoc 8%1024=8192

1&€nh (vi mot 1€nh sau khi ma hoa s€ c6 dung luwong 1 word (14bit))

PC<12:00 |

CALL, EETURHN jP 13
R?

FETFIE, FETLW

Stack Lewel 1

Sdack Lewel 2

Stack Lewsl 8

Reset Wector [l nln]g]

- ":
-
Interrept Wector 04 b
D5h
Pag= 0
OTFFh
200k
FPages 1
COn-Chap | = SEEER
FProgram — %
Memory 10DhR
Pags= 2
17FFh
T800hR
Pag= 3
1FEFh

Hinh 2.17: B6 nhé chuong trinh

Pé mi hoa duoc dia chi ciia 8K word bo nhé chuong trinh, bd dém chuong
trinh c6 dung luong 13 bit(PC<12:0>).

Khi vi diéu khién duoc reset, bd dém chuong trinh s€ chi dén dia chi 0000h
(Reset vector). Khi c6 ngat xay ra, bd dém chuong trinh s& chi dén dia chi 0004h
(Interrupt vector).

Bo nhd chuong trinh khong bao gid gdm bo nhé stack va khong duoc dia

chi hoéa boi bo dém chuong trinh.

b) B nh¢ dit liéu (Data Memory)



B0 nh¢ dit liéu cta PIC 1a bo nhd EEPROM dugce chia ra 1am nhiéu bank.
Pdi véi PIC16F877A bo nhé dit liéu dugce chia ra 1am 4 bank. Mdi bank ¢ dung
luong 128 byte, bao gdm cac thanh ghi c6 chirc ning dic biét SFG (Special
Function Register) nim & cac ving dia chi thap va cac thanh ghi muc dich chung
GFR (General Purpose Register) nam & ving dia chi con lai trong bank. Céc thanh
ghi SFG thuong xuyén dugce str dung (vi du nhu thanh ghi STATUS) s€ dugc dat &
tat ca cac bank cua bo nhg dir liéu giap thuan tién trong qua trinh truy xudt va lam

giam bdét 1€nh cia chuong trinh.

So dd cu thé cua bo nhé dit liéu PIC16F877A nhu hinh 2.18



File File File File
Address Address Address Address
Indirect addr.t!| oon Indirect addr.” | zon Indirect addr.t" | 100k Indirect agdr?| 1apn
TMRO 01h COPTION_REG | 81h TMRO 101h QPTION_REG| 121h
PCL 02h PCL &2h PCL 102h PCL 182h
STATUS 03h STATUS 83h STATUS 103h STATUS 183h
FSR 04h FSR 54h FSR 104h FSR 184h
PORTA 05h TRISA B5h 105h 185h
PORTE 06h TRISE &6h FORTE 106h TRISB 186h
PORTC 07h TRISC &7h 107h 187h
rorRTDIM | 08h TRISDM &8h 108h 188h
PORTEM 0an TRISEM 83h 10%h 139h
PCLATH 0AR PCLATH EAN PCLATH 10AR PCLATH 134h
INTCON CBh INTCON EBh INTCON 10Bh INTCOM 18Bh
FIR1 oCh PIE1 8Ch EEDATA 10Ch EECOMN1 18CHh
FIR2 oDoh PIEZ2 sDh EEADR 10Dh EECON2 12Dh
TMRIL OEh PCON 8Eh EEDATH 10Eh Reserved(® | 13Eh
TMR1H OFh 8Fh EEADRH 10Fh Reserved® | 18Fh
TICOMN 10h A0h 110h 190h
TMR2 11h SSPCON2 91h 111h 191h
T2COMN 12h PR2 92h 112h 192h
SSPBUF 13h SSPADD 93h 113h 193h
SSPCONM 14h SSPSTAT 94h 114h 194h
CCPR1L 15h a5h 115h 185h
CCPR1H 16h a6h 116h ~ 196h
CCP1CON 1 ?_h aTh F(}frg%r:el 117h ;Jrg% [Saé 197h
RCSTA 18h TXSTA ash Register 118h Redgister 198h
THREG 19h SPBRG 99h 16 Bytes 118h 16 Byies 199h
RCREG 1Ah aAh 114Ah 194h
CCPR2ZL 1Bh 9Bh 11Bh 19Bh
CCFPR2H 1Ch CMCOM ach 11Ch 19Ch
CCP2CON 1Dh CVRCON aDh 11Dh 190h
ADRESH 1Eh ADRESL 9Eh T1Eh 19Eh
ADCOND 1Fh ADCON1 9Fh 11Fh 19Fh
X Aon 20 1Ach
General General General
Purpose Purpose Purpose
g'l-?r%%fsaé Register Register Register
Register 20 Bytes 20 Bytes 20 Bytes
96 Bytes EFh 16Fh 1EFh
AcCesses Foh ACCEesses 170n ACCesses irhh
70h-7Fh 70h-TFh 70n -TFh
7Fh FFh 17Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 2
]:I Unimplemeanted data memory locations, read as ‘o',
* Mot a physical register.
Note 1: These registers are not implemeanted on the PIC1EFaTEA.
2: These registers are resenved; maintain these registers clear.

Hinh 2.18: B) nh¢ dir liéu PIC16F877A.

c) Cadc thanh ghi chirc nang dac biét SFR va thanh ghi muc dich chung GPR

d) Stack
Stack khong nam trong b0 nhé chuong trinh hay by nhé ditr 1iéu ma 1a mot
vung nhé dac biét khong cho phép doc hay ghi.
Bd nhé stack trong vi diéu khién PIC ho 16F87xA c6 kha nang chtra dugc 8



dia chi va hoat dong theo co ché xoay vong.

Khong c6 co hiéu nao cho biét trang thai stack, do do ta khong biét duoc khi
nao stack tran. Bén canh d6 tap 1énh cta vi diéu khién dong PIC ciing khong ¢
1énh POP hay PUSH, cac thao tac v&i by nhd stack s€ hoan toan duoc diéu khién
boi1 CPU.

e) Cdc cong xudt nhdp ciia PICI6F877A4

Cong xuat nhap (I/O port) chinh 13 phuong tién ma vi diéu khién dung dé
tuong tac voi thé gidi bén ngoai.

Vi diéu khién PIC 16F877A c6 5 cong xuat nhap, bao gdbm PORTA, PORTB,
PORTC, PORTD va PORTE.

PORTA (RPA) bao gém 6 1/O pin. Pay 1a cac chan “hai chiéu” (bidirectional
pin), nghia 13 c6 thé xuat va nhap duoc. Chirc nang I/O nay duoc diéu khién bai
thanh ghi TRISA (dia chi 85h).

PORTB (RPB) gdm 8 pin I/O. Thanh ghi diéu khién xuét nhap twong tng 13
TRISB. Bén canh d6 mot sd chan cia PORTB con duoc sir dung trong qua trinh
nap chuong trinh cho vi diéu khién véi cac ché do nap khac nhau. PORTB con lién
quan dén ngit ngoai vi va bd Timer0. PORTB con duoc tich hop chirc ning dién
tré kéo 1én dugc diéu khién bdi chuong trinh.

PORTC (RPC) gdm 8 pin I/O. Thanh ghi diéu khién xuét nhap twong tng la
TRISC. Bén canh d6 PORTC con chira cac chan chirc nang ctia bd so sanh, bd
Timerl, b0 PWM va cac chuén giao tiép ndi tiép 12C, SPI, SSP, USART.

PORTD (RPD) gdm 8 pin I/O. Thanh ghi diéu khién xuit nhdp twong tmg 1a
TRISD. PORTD con 1 cong xuat dit liéu ctia chuan giao tiép PSP (Parallel Slave Port).

PORTE (RPE) gdm 3 chan I/O. Thanh ghi diéu khién xuat nhap tuong tmg 13
TRISE. Cac chan ciia PORTE c6 ngd vao analog, bén canh d6 PORTE con la cac
chan diéu khién cta chuan giao tiép PSP.

f) Cdc bo dinh thoi timer0, timerl, timer2, ADC, comparator, ...
2.5.Man hinh LCD (hinh 2.19)

2.5.1.Hoat dong cia LCD



Trong nhitng nim gan diy LCD dang ngay cang dugc sir dung rong rii thay

thé dan cho cac dén LED (cac dén LED 7 doan hay nhiéu doan). D6 13 két qua dya

trén nhimg wu diém ctia LCD nhu sau:

Cac LCD c6 gia thanh ha.

Kha nang hién thi céac s, cac ky tu va dd hoa t6t hon nhiéu so véi cac dén
LED (vi cac dén LED chi hién thi duoc cac sd va mot sb ky tu).

Nho két hop mot bo didu khién 1am tuoi vao LCD lam giai phong cho CPU
cong viéc 1am tuoi LCD. Trong khi dén LED phai dugc 1am tuoi bang CPU

(hoic bang cach nao d6) dé duy tri viéc hién thi dir liéu.

Dé dang lap trinh cho cac ky ty va do hoa.

FxXoTao )

Y[ 1

N— _/

Hinh 2.19: LCD1602M la man hinh LCD 2 dong va 16 ki tu.

2.5.2.M0 ta cac chan cua LCD

MG6 ta cac chan, loai 14 chan:

e VCC:cap nguon duong



e VSS: cip ngudn &m
e VEE: diéu khién d6 tuong phan ctia LCD

Chan chon thanh ghi RS( Register Select). Cé hai thanh ghi rat quan trong
trong LCD, chan RS dugc dung dé chon thanh ghi nay nhu sau: Néu RS =0 thi
thanh ghi ma 1énh duoc chon dé cho phép ngudi ding giri mot 1énh chang han nhu
x6a man hinh, dua con tré vé dau dong...Néu RS=1 thi thanh ghi dir liéu duogc

chon cho phép ngudi dung gui dir liéu can hién thij trén LCD.

e Chan doc/ghi (R/W): Pau doc/ghi cho phép nguoi dung ghi thong tin 1én
LCD khi R/W=0 hodc doc thong tin tur n6 khi R/W=1.

e Chan cho phép E (Enable): Chan cho phép E duoc str dung bdi LCD dé chot
thong tin hién hiru trén chan dit liéu cta né. Khi dir lidu dugce cung cép dén
chan dir liéu thi mot xung muc cao xudng thap phai duoc ap dén chan nay
dé LCD chdt dir lidu trén cac chan dir liéu. Xung ndy phai rong tdi thicu 1a

450 ns.

e Chan D0O~D7: Pay la 8 chan dit li¢u 8 bit, duoc dung dé guri thong tin trén
LCD hoac doc ndi1 dung cua cac thanh ghi trong LCD.

Pé hién thi cac chit cai va cac con sd, chung ta gui cac md ASCII cua cac
chir cai tir A dén Z, a dén f va cac con s tir 0~9 dén cac chan nay khi bat RS=1.
Ciing nhu cac ma Iénh ma co thé duoc gl dén LCD dé x6a man hinh hodc dua con
troé vé vi tri ddu dong hodc nhip nhay con tro.Ching ta ciing st dung RS=0 dé
kiém tra bit c& ban dé xem LCD ¢6 san sang nhan thong tin. Co ban la D7 va c6
thé dugc doc khi R/W=1 va RS=0 nhu sau:

Néu R/W=1, RS=0 khi D7=1(co ban 1) thi LCD ban bo1 cac cong viéc bén
trong va sé khong nhan bat ki thong tin méi ndo. Khi D7 thi LCD sin sang nhan
thong tin méi. Luu ¥ chiing ta nén kiém tra co ban trudce khi ghi bat khi dir liéu nao

Ién LCD.



Chén | Ki hi¢u | I/O Mo ta

1 | VSS |- |Pat

2 VCC |- |Duong5V

3 | VEE |- |Cépngudn diéu khién phan

4 RS I RS=0 chon thanh ghi Iénh. RS=1 chon thanh ghi dir li¢u.
5 R/W |1 | R/W=1 doc dir li¢u. R/'W=0 ghi

6 E I/0 | Cho phép

7 DBO | I/O | Céc bit dit liu

8 DB1 |1/O | Cac bit dir liéu

9 DB2 | 1/O | Cac bit dir lidu

10 DB3 | I/O | Cac bit dit licu

11 DB4 | 1/O | Cac bit dir liéu

12 DB5 | I/O | Cac bit dir liéu

13 DB6 | I/O | Cac bit dit licu

14 DB7 | 1/O | Cac bit dt li¢u




Cac ma lénh LCD:

M4 Hex | Lénh dén thanh ghi caa LCD
1 | X6a man hinh hién thi
2 Tré vé dau dong
4 Gidm con tro (dich con trd sang trai)
3) Tang con 16 (dich con tré sang phai)
6 | Dich hién thi sang phai
7 Dich hién thi sang trai
8 Tét con tro, tat hién thi
A | Tét hién thi, bt con trd
C Bat hién thi, tit con trd
E | Bat hién thi, nhip nhay con tro
F Tt hién thi, nhap nhay con tro
10 Dich vi tri con tré sang trai
14 Dich vi tri con tré sang phai
18 Dich toan b hién thi sang trai
1C | Dich toan b hién thi sang phai
80 Ep con tro Vil dau dong thir nhét
CO Ep con tré Vii dau dong thir hai
38 Hai dong ma tran




2.6.Cac khoi mach diéu khién

2.6.1.8¢ do
Danh séach céc linh kién st dung
Thu tu Linh kién S6 lugng
1 PIC16F877A 2
2 ATC89C52 1
3 LCD16x2 1
4 | Nat bam 2
5 Bién tro 2
6 Thach anh 12M 3
7 Tu 33p 6
8 Role 24V 2
9 IC DS1307 1
10 Opto 4 chan 6
11 Diode Zener 3
12 Diode thuong 9
13 Led 1
14 Transitor C408 6
15 Transitor C1815 6
16 bién tro 100Q 10
17 | Diéntré 5600 10
18 Dién tro 1.5Q 10
19 bién tr6 2.20Q 10




2.6.2.Chirc ning tirng khdi

2.6.2.1.Khéi nguon (hinh 2.20)
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Hinh 2.20: So d6 khéi ngudn

Cung cap ngudn nudi cho mach dong luc va mach di€u khién.

Khéi ngudn duoc thiét ké dé cung cip muirc dién ap 6n dinh 6V, 12V, 24V
cho mé hinh. Dung bién ap dé chuyén tir nguén 220VAC sang 24VAC, 12VAC,
6VAC cung cap vao module mach ngudn trén. Cau diode Bridge BR1, BR2, BR3
dung dé dong xoay chiéu thanh mot chiéu. Khéi mach gom céc linh kién C1, C2,
C3, C9 C10, C11, C12, C13, C14, R1, R2, R4. Cac tu trong mach nay déu co tac
dung loc nhidu ngudn vao, ciing nhu loc nhidu ngudn dau ra. Lam cho ngud tuong
d6i on dinh, khong bi anh hudng nhiéu béi tai (tai nho). Cac IC 7824, 7812, 7805
1a 3 IC 6n ap, 1an luot 6n ap 24V, 12V va 5V ¢ dau ra, Led D1, D10, D11 dé hién

thi & dau ra.



2.6.2.2.Khéi vi diéu khién PIC16F8774

a) So d6 nguyén Iy (hinh 2.21)

L3 L4
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Hinh 2.21: So d6 nguyén 1.
b) Giai thich
Vi diéu khién 16F877A hoat dong khi chan s6 1 MCLR (Master clear) &
muc 1 va bi reset khi bi clear vé muc 0.

Trung tam di€u khién cac ché do lam viéc cua dong co va toan by moi qua
trinh hoat dong khéc: di€u khién dong co chay ¢ toc do0 mong mudn, di€u khién

hoat dong mach hién thi LCD, do tdc do dong co chinh.
Khéi gdm ¢ IC 16F877A, mach tao xung va reset.

Vi mach reset ¢ trén, binh thuong phim nhan ho ra, chan reset muc 1, vi
diéu khién hoat dong. Khi nhan phim xubng, chan 1 cham dét bi clear vé 0, vi diéu

khién dugc reset tré lai trang thai ban dau.



2.6.2.3.Khéi hién thi (hinh 2.22)
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Hinh 2.22: Khéi hién thi man hinh LCD.
Dung dé hién thi toc do do cua dong co trong mo hinh mach thuc té.
Khéi ndy 1a 1 man hinh LCD 16x2 duoc lay tin hiéu va nhan dir liéu truc
tiép tir Vi diéu khién.
2.6.2.4.Khoi mach dong luc
a) Pong co chinh (hinh 2.23)
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Hinh 2.23: Mach dong co chinh.
Khéi ndy gom mach dong luc cung cap cong suat cho dong co kéo. Bo phan
do téc do 1a 1 encoder 100 xung ly tin hiéu dwa vé Vi diéu khién dé do téc do va

tu dong diéu chinh cling nhu on dinh & toc do dong co o tdc do dat.



b) Pong co phu (hinh 2.24)

=R

=RZz9
S l
=T EXT=
(Ii=]
=Xzl
Lan T
B 1=
et
— 1 g
3 E
. == =
= En | —
oSk
= [ﬁm? T
=
= el
ErEEE

Hinh 2.24: Mach dong co phu.

Kho1 nay gom mach dong luc cung cap cong suat cho cac dong co choi lac,

choi xoay 16n, chdi xoay nhd, bom ...



CHUONG 3

THIET KE THUAT TOAN VA CHUONG TRINH PIEU KHIEN
CHO NHA RUA XE TU PONG

3.1.Nguyén Iy hoat dong ciia h¢ thong

M6 hinh nha rtra xe tu dong hoat dong nho hé théng cac dong co duoc vi

diéu khién PIC16F877A da duoc 1ap trinh cdp tin hiéu dé hoat dong.

Khi 4n nat Start trén ta dién, hé théng bat dau hoat dong, dong co chinh
quay kéo duong ray chuyén dong cung chiéu lam 6 t6 chuyén dong doc theo dudng
ray. Khi 6 t6 di qua thiét bi cam bién, sau 2 gidy hé théng voi phun nudc bat dau
hoat dong phun nudc, dong thoi sau 2,5 gidy hé thong voi phun chat tay rira cling

duoc hoat dong. Hé théng bom nay s& bom nudc va chit tay rira trong vong 4s.

Sau khi 6 t6 di qua gian phun nudc va chat tay rira cong tic hanh trinh sd 1
dugc dong lai khi cham vao thanh xe lam choi lac sb 1, cap choi nho sb 1 va cap
chéi 16n hoat dong. Thoi gian hoat dong ctia choi lac s6 1 1a 4 gidy, cdp chdi nho
s6 1 1a 4 giay, cap choi 16n 1a 5 gidy. Khoang thoi gian nay chinh 1a khoang thoi

gian 6 t6 dugc lam sach so b bang hé thong cac cap choi.

Sau do, 6 t6 dugc dua dén gian phun nudc lam sach, hé théng nudc nay
dugc hoat dong khi cong tic hanh trinh s6 2 dong. Hoat dong dong thoi sau dé 1a
cap choi nho sb 2 va chdi lac s6 2. Toan bo hé thong nay hoat dong trong 4 gidy,
va day 1a khoang thoi gian xe dugc rira sach nhat.

Cong doan cudi cuing 1 1am kho xe. Thanh xe 6 t6 cham vao cong tac hanh
trinh s 3 sau khi di qua cap chdi nho s 2, 1am cho 2 quat gié va may sdy kho hoat
dong trong vong 4 gidy.

Két thic qué trinh nay, 6 t6 da dugc rira sach hoan toan, hé théng lai san

sang cho lan rtra xe tiép theo.



3.2.Thuit toan PID trong viéc diéu khién toc do dong co
3.2.1.So @0 khoi bd diéu chinh PID ddng co mét chiéu bang vi diéu khién

So d6 khdi chirc ning hé théng diéu khién dong co mot chiéu bang vi xur 1y

nhu sau:
Vi diéu Kkhién
FPIC 16F&77A Mc
n

r
Y

Y

Wa i Egt:' i ¥

* PID =6 i B6 bién Pong co
;\ 3 LT doiT-P
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Hinh 3.1: So d6 khi hé thong diéu khién

Hé théng 1dy gié tri dat Wy do ngudi str dung thiét 1ap tir bén ngoai. Gia tri
thuc té cua dong co do duogc la tdc do thong qua cam bién tdc do (encoder), sau do
bd diéu khién s& tinh sai léch e(t) giita gia tri dat va gia tri dat dugc roi tinh toan
dau ra ciia bo didu khién theo luat PID dé xuét tin hiéu diéu khién d6i tugng. Hé
théng v6i thuat toan luat diéu khién PID s6 s& c6 xu huéng ludn dua sai 1éch e(t)
vé gia tri 0, tirc 1a gia tri dat dugce sau 1 thot gian s€ bﬁng gia tri dat. Do do tbc do

ctia dong co ludn 6n dinh.
3.2.2.Céac luét diéu Khién s6

Yéu cau thiét ké duoc dit ra 1a b PID s6 phai c6 tinh linh hoat cao, c6 nghia
1a phai co giao diéu khién cac dbi twong cong nghiép theo luat PID va c6 thé lua

chon tham sd cila cac luat phu hop véi ddi tuong thiét ké. Luat PID s phai duoc



thiét ké gon gang, giao dién than thién voi ngudi st dung. Théng qua HMIL, ngudi
sir dung c6 thé chon luat diéu khién dé dang. Vi du nhu c6 thé gian xur 1y 1énh phai

nhanh dé lam ting tinh thoi gian thuc cho thiét bi didu khién.

3.2.2.1.Ludt diéu khién ty 1é s6

e(t) u(k

Hinh 3.2: Cu tric luat P sb.
Pay 1a luat diéu khién c6 thé thiét ké don gian nhat. Day u(k) dugc tinh tuwf day
e(k) theo cong thirc:
u(k) = koe(k) k=0,1,2 ... (3.1)

3.2.2.2.Ludt diéu khién tich phin sé

e(k) u(k)
S >
u(k-1) D
Hinh 3.3: Cau trtic lut I sb.
Ta c6 phuong trinh sai phan:
T
u(k) =T—e(k)+u(k—1) (3.2)

Trong d6 T 14 thoi gian trich mau (Sample Time)



3.2.2.3.Ludt diéu khién vi phin s6

e(k)

u(k)

S D 1~ —
e(k-1)

Hinh 3.4: CAu trac luat D sd.

Thuong cac bd diéu khién theo luat vi phan sé duogc cai dit theo cac phuong

trinh sai phan sau:
(k) = > {e(k) —e(k ~)] (3:3)

Trong d6 T 1a thoi gian trich mau.
3.2.2.4.Ludt diéu khién PID s6 (hinh 3.5)

Luat diéu khién PID sb trong cong thirc trén dugc lua chon dé cai dat cho bo

diéu khién dugc ché tao trén chip PIC.

Tt cdu trac PID sb trong Hinh 4.5, ta co:

T T,
u(k) =k {e(k) +T—e(k) +U, (k-1 +? e(k) —e(k -1) } (3.4)

Toyek) -2 ek —1) 4 _
u(k):kp{(1+?)e(k) 2k —1) (k) +1, (K 1)}

(3.5)

T T T
u(k) =k, {(1+—D+—)e(k)——De(k—1)+u, (k —1)}
T'T T 36)



> Kp > +
+ (k) u(k)
M +
D " b
D
. up(k)
. +

Hinh 3.5: Cau trac luat PID sé.
3.2.3.X4y dung b PID dung vi diéu khién PIC16F877A

Gia tri dat Wy do nguoi st dung dua vao bd diéu khién qua hé théng diéu
chinh (bién trd), gia tri dat dugc thé hién trén hé théng hién thi. Téc do thuc té cua
dong co thong qua cam bién tdc do (encoder) ciing duoc dua vao b diéu khién va
thé hién trén hé thong hién thi. Bo dicu khién s& tinh sai léch e gitta gia trj dat va
gia tri dat duoc rdi tinh toan dau ra cua bd diéu khién theo luat PID dé xuat tin hiéu
diéu khién ddi tuong thong qua mach dong luc.

Hé thong véi thuat toan luat diéu khién PID s6 s& ¢6 xu hudng ludn dua sai
1éch e(t) vé gia tri 0, tirc 1a gia tri dat dugc sau 1 thoi gian s& bang gia tri dit.

Do d6 téc d6 ciia dong co ludn on dinh. Trén hé thong hién thi s& thé hién
gia trj dat va gia tri toc d6 dong co dat duoc 1a bang nhau.

Ta str dung bo diéu ché d6 rong xung (PWM) tich hop sin bén trong PIC véi
2 ng0 ra xung tai hai chan CCP1(17) va CCP2 (16) . Tai cac chan nay khi hoat
dong s& xuit chudi xung vuodng , do rong diéu chinh dugc d& dang. Xung ra nay

dung dé tao tin hiéu dong ngét Trasistor trong mach dong luc, véi do rong xac dinh



s€ tao ra mot dién ap trung binh x4c dinh. Thay doi do rong xung s¢ thay doi dién

ap trung binh va do d6 thay d6i duoc téc d6 dong co.

Hé thong
hién thi
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Hinh 3.6: So do khi bo PID dung vi diéu khién PIC16F877A.
3.3.Giéi thiéu vé ngén ngir 1ap trinh C
3.3.1.Tong quan vé ngon ngir 1ap trinh C

C la ngdn ngir 1ap trinh cap cao, duoc sir dung rat pho bién dé lap trinh hé
théng cting voi Assembler va phat trién cac tng dung.

Ngon ngit 1ap trinh C 13 mot ngdn ngit 1ap trinh hé théng rat manh va rat
“mém déo”, c6 mot thu vién gém rat nhiéu cac ham (function) d3 duoc tao san.
Nguoi 1ap trinh c6 thé tan dung cac ham nay dé giai quyét cac bai toan ma khong
can phai tao méi. Hon thé nita, ngon ngit C hd tro rat nhiéu phép toan nén phu hop
cho viéc giai quyét cac bai toan k¥ thuat co nhiéu cong thirc phuc tap. Ngoai ra, C
cling cho phép nguoi 1ap trinh t dinh nghia thém cac kiéu dir liéu triru tuong khéc.
Tuy nhién, diéu ma ngudi méi vira hoc lap trinh C thudng gip “rac r6i” 1a “hoi kho
hiéu” do sy “mém déo” cua C. Du vay, C duogc phé bién kha rong rai va da tr&
thanh mét cong cu 1ap trinh kha manh, dugc st dung nhu 1a mét ngdn ngtr 1ap trinh
chua yéu trong viéc xdy dung nhitng phan mém hién nay.

Ngon ngit C c6 nhitng dac diém co ban sau:



e Tinh c6 dong (compact): C chi c6 32 tir khoa chuan va 40 toan tir chuén,
nhung hau hét déu duoc biéu dién bang nhimg chudi ky tu ngin gon.

e Tinh cdu trac (structured): C c6 mot tap hop nhing chi thi cua lap trinh nhu
cAu trac lya chon, lap... Tt d6 cac chuong trinh viét béng C duoc t6 chirc
16 rang, dé hiéu.

e Tinh tuong thich (compatible): C c6 bd tién xr Iy va mdt thu vién chuan vo
cung phong phtl nén khi chuyén tir may tinh nay sang may tinh khac cac
chuong trinh viét bang C van hoan toan tuong thich.

e Tinh linh dong (flexible): C 1a mdt ngdn ngit rat uyén chuyén va ct phap,
chép nhan nhiéu cach thé hién, c6 thé thu gon kich thudc ctia cac ma 1€nh
lam chuong trinh chay nhanh hon.

e Bién dich (compile): C cho phép bién dich nhiéu tap tin chuong trinh riéng
r& thanh cac tap tin doi twong (object) va lién két (link) cac ddi twong do lai
v6i nhau thanh mot chuong trinh c¢6 thé thuc thi dugc (executable) thong
nhat.

3.3.2.Cau triic ciia mdt chwong trinh C
3.3.2.1.Tién xit Iy va bién dich

Trong C, viéc dich (translation) mot tap tin nguén duoc tién hanh trén hai

budc hoan toan doc 1ap voi nhau:
e Ticn xtr ly.
e Bién dich.

Hai budc nay trong phan 16n thoi gian dugce ndi tiép voi nhau mot cach tu
dong theo cach thirc ma ta c6 an tuong rang nd da duogc thuc hién nhu 1a mot xu Iy

duy nhét.

Noi chung, ta thuong noéi dén viéc ton tai cia mot bo tién xur ly (preprocessor)



nham chi rd chuong trinh thuc hién viéc xir 1y trudc. Nguoc lai, cac thuat ngtr trinh
bién dich hay su bién dich van con nhap nhing béi vi nd chi ra khi thi toan bo hai

giai doan, khi thi lai 1a giai doan thur hai.

Budc tién xu 1y tuong g véi viéc cap nhat trong van ban cia chuong trinh
nguon, chu yéu dua trén viéc dién giai cac ma 1énh rat dac biét goi 1a cac chi thi
dan huéng cta b tién xir Iy (destination directive of preprocessor); cac chi thi nay

dugc nhan biét boi chiing bat dau bang ky hiéu (symbol) #.

Hai chi thi quan trong nht la:
e Chi thi su gdp vao ciia cac tap tin ngudn khac: #include
e Chi thi viéc dinh nghia cac macros hodc ky hi¢u: #define

Chi thi dau tién duoc sir dung trude hét 1a nham gdp vao ndi dung cia cac
tap tin can c6 (header file), khong thé thiéu trong viéc sir dung mot cach tot nhat

cac ham cua thu vién chuan, phé bién nhét 1a:
#include <stdio.h>

Chi thi thtr hai rat hay dugc sir dung trong cac tap tin thu vién (header file)
da dugc dinh nghia trudc do6 va thuong dugce khai thac bdi cac 1ap trinh vién trong

viéc dinh nghia cac ky hiéu nhu la:
#define NB_COUPS_MAX 100
#define SIZE 25

3.3.2.2.Cdu triic mét chwong trinh C

Mot churong trinh C bao gém céc phan nhu: Cac chi thi tién xu 1y, khai bao

bién ngoai, cac ham tu tao, chuong trinh chinh (ham main).

Cau truc co6 thé nhu sau :



Cic chi thi tién xir Iy (Preprocessor directives)

#include <Tén tap tin thu vién>

#define ....

Pinh nghia kiéu dir liéu (phan nay khong bat budc): dung dé dat tén lai cho mot
kiéu dit liéu ndo d6 dé goi nhé hay dat 1 kiéu dir liéu cho riéng minh dua trén céac
kiéu dir li¢u da co.

CU phép: typedef <Tén kiéu cii> <Tén kiéu méi>

Vi du: typedef int SoNguyen; // Kiéu SoNguyen 1a kiéu int

Khai béo cac prototype (tén ham, cac tham s, kiéu két qua tra vé,... ciia cac ham
sé cai ddt trong phan sau, phan nday khéng bdt budc): phan nay chi 1 cac khai bao

dau ham, khong phai 1a phan dinh nghia ham.

Khai bao cac bién ngoai (cic bién toan cuc) phdn nay khéng bdt budc: phan nay

khai bao cac bién toan cuc dugc sir dung trong ca chuwong trinh.

Chuwong trinh chinh phan nay bit budc phai cé

<Kiéu dit liu tra v&> main()

{

Cic khai bao cuc bd trong ham main: Céc khai bao nay chi ton tai trong ham
ma théi, ¢ thé 1a khai bao bién hay khai bao kiéu.

Cic ciu 1énh dung dé dinh nghia ham main

return <két qua tra vé>; / Ham phai tra vé két qua

b

Cai dat cac ham

<Kiéu dit li€u tra vé> functionl( cac tham sd)



{
Céc khai bdo cuc bd trong ham.
Luu y: Mot sb tap tin header thudng dung:

}

Mot chuong trinh C bat dau thyuc thi tir ham main (thong thuong 1a tir cAu

1énh dau tién dén cau 1énh cubi cung).
3.4.Luu d6 thuat giai (hinh 3.7.1 va 3.7.2)

Duya theo nguyén 1y hoat dong cta hé théng nhu phan 3.1, ta xay dung luu
d6 thuat giai.

An start, ddng co chinh dugc khoi dong s& kéo hé thong con 1in chay va di
chuyén xe. Khi xe di qua sensor quang s& phat tin hiéu vé cho Vi diéu khién
(VDPK), VDK sé& xtr Iy va xuit xung cho dong co phun nudc va dong co phun chét
tay rira hoat dong trong 4s. Khi xe di qua cong tac hanh trinh (CTHT) s6 1 thi
CTHT s& guri tin hiéu vé VDK, tir 46 VDK s& xur Iy va xuét xung diéu khién diéu
khién dong co xoay cac chdi. Tuwong tu nhu vay khi xe qua CTHT s6 2, dong co
xoay choi va phun nudc lam sach hoat dong. CTHT sb 3, may séy va quat gi6 hoat
dong. Sau 4s thi két thuc qua trinh va dua tin hiéu cho dong co chinh dimg con lan.

Quaé trinh két thuc.
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Cong tic

Hinh 3.7.1: Luu d6 thuat giai hoat dong cta hé thong.
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Phun nuée Xoay choi Xoay cap chdi
4s léc s6 2:4s nho sb 2:4s

Cong tic

HT sb 3 Sai

Pung

Say 4s Quat gi6 4s

Sai

Puang

Con lan
ngung

Két thic

Hinh 3.7.2: Luu d6 thuat giai hoat dong cta hé thong.



Luu dd thuat toan diéu khién tdc do dong co chinh (hinh 3.8) :

Khoi tao tham sb

ban diu
M
START
YES

Doc gia tri phan hoi

Tinh
e=Sp-pv

Tinh Udk
Theo luat PID

Xuét gia tri
diéu khién

NO

YES

Hinh 3.8: So do thuat toan diéu khién dong co chinh.



Khi chuong trinh dugc bét dau ta “khdi tao cac tham sb ban dau” (nhdp gid
tri dat) b:?mg cach nhap dir li€u tr phim 4n. Sau d6 néu ta 4n nat “Start” dong co s&
hoat dong, luc ndy bd didu khién s& “doc gia tri phan hoi” (gid tri thuc cia toc dd
déng co) va “tinh e = Sp - pv) sau d6 nd s& “tinh Udk theo luat PID” va “xuit gia
trj diéu khién” qua mach cong suit cap dién cho dong co. Néu gia tri téc do dong
co van sai léch véi gid tri dit, he théng s€ quay lai tir budc “doc gia tri phan hoi” va
ctr nhu vay cho dén khi gia tri tbc do dong co béng voi gia tri dat, luc nay dong co
s& quay v6i tbe do on dinh bang dang gia tri dat. Khi ta 4n nut “Stop” dong co s&

ngung hoat dong.

3.5.Chwong trinh diéu khién

#include <16F877A.h>

#device *=16 ADC=8

#FUSES HS, NOWDT, NOPROTECT, NOPUT
#use delay(clock=12000000)

#use i2c(master, sda=PIN_C4, sclI=PIN_C3)
#use fast_io(b)

#use fast_io(d)

#use fast_io(e)

#define START input(pin_b1)

#define STOP input(pin_b2)

#define SENSOR input(pin_b3)

#define CT1 input(pin_b4)

#define CT2 input(pin_b5)

#define CT3 input(pin_b6)



#define RB7 input(pin_b7)
Intl6 a,b,j,k;
int8 ecd,necd;
int8 Xx;
int8 start_stop;
intl clock;
int16 timer,timerdo;
int16 kt_sensor;
#INT_EXT /Ingat ngoai
void ngat_RBO0()
{
ecd=ecd+1;

}

#INT_RB
void ngat_ RB7()
{
if(RB7==0)

{

necd=ecd,

ecd=0;

clock=1;



i12c_start();
12c_write( 0x10);

i2c_write(x):///I1//DC

12¢_stop();

¥
}

#int_timerl
void interrupt_timer0()
{
setup_timer _2(T2_DIV_BY _ 1,0, 1);

¥

void khoitao()

{
output_low(pin_e0);
output_low(pin_el);
output_d(0x38);
output_high(pin_e2);

output_low(pin_e2);



delay _us(450);
output_d(0x0C);
output_high(pin_e2);
output_low(pin_e2);
delay _us(50);

}
void hienthi()

{

a=a+48;
output_high(pin_e0);
output_low(pin_el);
output_d(a);
output_high(pin_e2);
output_low(pin_e2);
delay _us(50);

¥
void lenh()

{

output_low(pin_e0);
output_low(pin_el);

output_d(b);



output_high(pin_e2);
output_low(pin_e2);
delay_us(50);

by

void kitu()

{
output_high(pin_e0);
output_low(pin_el);
output_d(a);
output_high(pin_e2);
output_low(pin_e2);
delay _us(50);

b

void gia_tri_doc_ADC()
{

a=(x/1000);

if(a==1)

{

x=(x-1000);

}
hienthi();



a=(x/100);
hienthi();
J=((x/100)*100);
k=((x/10)*10);
a=(k-]);
a=(a/10);
hienthi():
k=((x/10)*10);
a=(x-k);
hienthi():
a=0x20;

Kitu();

a=0x20;

Kitu();

a=0x20;

Kitu();

b=0x80; //quay lai
lenh();

¥

void main()

{



set_tris_a(0b000001);
set_tris_b(OxFF);
set_tris_d(0);
set_tris_e(0);
output_float(pin_c3);

output_float(pin_c4);

enable_interrupts(GLOBAL); //cho phep tat ca cac ngat hoat dong
enable_interrupts(INT_EXT);//cho phep ngat ngoai hoat dong
enable_interrupts(INT_RB);//cho phep ngat RB hoat dong

ext_int_edge(H to L);

setup_timer_1(T1_INTERNAL|T1_DIV_BY_8); //Cai dat cho Timel
set_timer1(6250); //Dat thoi gian ngat cho timel
enable_interrupts(INT_TIMERL1);//Cho phep timel hoat dong
SETUP_ADC(ADC_CLOCK INTERNAL);//cai dat cho module ADC hoat dong

SETUP_ADC_PORTS(ANO0);//Su dung chan AO lam dau vao analog bien doi
ADC

delay us(20);//Tao che cho module ADC thiet lap

setup_ccpl(CCP_PWM);//cai dat module PWM hoat dong

setup_timer_2(T2_DIV_BY_1,255, 1); //lay time 2 lam mau chuan tao xung



//set_pwml_duty(0); //tao xung voi duty=0
/[SET_ADC_CHANNEL(0); //lay chan A0 la dau vao Analog de bien doi
IIx=READ_ADC();//doc gia tri ADC sau khi bien doi xong

khoitao();

While(true)

{

I

SET_ADC_CHANNEL(0); //lay chan AO la dau vao Analog de bien doi

x=READ_ADC();//doc gia tri ADC sau khi bien doi xong

if(START==0)

{

start_stop=10;

b

if(STOP==0)

{

start_stop=0;

b
if(start_stop==10)

{
M IChuong trinh bat dau



clock=0;

timer=0;

timerdo=0;

set_pwml_duty(x); //tao xung voi duty=0
T ichuong trinh kiem tra o to di vao
if(SENSOR==1)

{

do

{

if(SENSOR==1)

{

kt sensor=kt_sensor+1;

delay _ms(10);

b

else{ kt_sensor=0;}

b

while (kt_sensor<100);

TN
}

M IChuong trinh cho bom

if(kt_sensor>98&&clock==1)



clock=0;

output_high(pin_d0); // Dong co bom 24V hoat dong
output_high(pin_d1); //Dong co bom 12V hoat dong
do

{

if(clock==1)

{

timer=timer+1;

timerdo=timerdo+1;

}

If(timer==23)

{

output_low(pin_d0); // Dong co bom 24V dung
output_low(pin_d1); // Dong co bom 12V dung
timer=0;

}

b

while(timerdo<3);
timerdo=0;

clock=0;



}
M| Chuong trinh cho cong tac hanh trinh 1

while(clock!=1){; } //Cho de bat dau
iIf(CT1==0&&clock==1)

{

output_high(pin_d2); //Dong co choi lac 1 hoat dong
output_high(pin_d3); // Dong co choi xoay lon hoat dong
output_high(pin_d4); //Dong co choi nho 1 hoat dong
do

{

if(clock==1)

{

timer=timer+1;

timerdo=timerdo+1;

}

if(timer==3)

{

output_low(pin_d2); //Dong co choi lac 1 dung
output_low(pin_d3); // Dong co choi xoay lon dung
output_low(pin_d4); //Dong co choi nho 1 dung
timer=0;

¥



¥

while(timerdo<3);
timerdo=0;
clock=0;

}

M IChuong trinh cho cong tac hanh trinh 2
while(clock!=1){;} //Cho de bat dau
If(CT2==0&&clock==1)

{

output_high(pin_a3); //Dong co bom 220V hoat dong
output_high(pin_a4); // Dong co choi lac 2 hoat dong
output_high(pin_a5); //Dong co choi nho 2 hoat dong
do

{

if(clock==1)

{

timer=timer+1;

timerdo=timerdo+1;

by

if(timer==3)

{



output_low(pin_a3); //Dong co bom 220V dung
output_low(pin_a4); // Dong co choi lac 2 dung
output_low(pin_a5); //Dong co choi nho 2 dung
timer=0;

}

b

while(timerdo<3);
timerdo=0;
clock=0;

}

T Chuong trinh cho cong tac hanh trinh 3
while(clock!=1){; } //Cho de bat dau

iIf(CT3==0&&clock==1)

{

output_high(pin_d5); //Dong co quat 12V hoat dong
output_high(pin_d6); // May say hoat dong

do

{

if(clock==1)

{

timer=timer+1;



timerdo=timerdo+1;

}

if(timer==3)

{

output_low(pin_d5); //Dong co quat 12V dung
output_low(pin_d6); // May say dung
timer=0;

by

by

while(timerdo<3);
timerdo=0;
clock=0;

}

M

M

}

M



#include <16F877A.h>
#device *=16

#FUSES NOWDT, HS, NOPUT, NOPROTECT, NODEBUG, BROWNOUT,
LVP, NOCPD, NOWRT /INo Watch Dog Timer

#use delay(clock=12000000)
#define device SDA PIN_C4

#define device_ SCL PIN_C5

#use i12c(SLAVE, SDA=PIN_C4, SCL=PIN_C3, address=0x10)

#use fast_io(b)
#use fast_io(d)

#use fast_io(e)

int8 state, address;
int8 x1;

intl16 ecd:

intl6 a,b,j k;
#INT_SSP

void ssp_interupt ()

{



state = i2c_isr_state();
if(state == 0)
{

address = i2c_read();

}
if(state < 0x80)
{
if(state==1)
{
x1 =i2c_read();
¥
if(state==2)
{
ecd = i2c_read();
}



¥
void khoitao()

{
output_low(pin_e0);
output_low(pin_el);
output_d(0x38);
/ldelay_ms(1);
output_high(pin_e2);
delay_us(5);
output_low(pin_e2);
//delay _ms(1);

delay us(100);
output_d(0x0C);
output_high(pin_e2);
delay _us(5);
output_low(pin_e2);
/ldelay _ms(1);
delay_us(100);

}
void hienthi()



{

a=a+48;
output_high(pin_e0);
output_low(pin_el);
output_d(a);
delay_us(5);
output_high(pin_e2);
delay_us(5);
output_low(pin_e2);
delay us(100);

¥
void lenh()

{
output_low(pin_e0);
output_low(pin_el);
output_d(b);

delay _us(5);
output_high(pin_e2);
delay_us(5);
output_low(pin_e2);

delay us(100);



¥
void kitu()

{
output_high(pin_e0);
output_low(pin_el);
output_d(a);

delay _us(5);
output_high(pin_e2);
delay_us(5);
output_low(pin_e2);
delay us(100);

¥
void htthongso()

{

M itoc do de 1
a=(x1/100);

hienthi();

j=((x1/100)*100):
k=((x1/10)*10);

a=(k-j);



a=(a/10);

hienthi();
k=((x1/10)*10);
a=(x1-k);

hienthi();

a=0x20;

Kitu();
I
M
b=0xCO0; //xuong dong 2
lenh();

TN  Inhiet do dong co 1
a=(ecd/100);

hienthi();
j=((ecd/100)*100);
k=((ecd/10)*10);
a=(k-J);

a=(a/10);

hienthi();
k=((ecd/10)*10);
a=(ecd-k);

hienthi();



a=0x20;

Kitu();

b=0x80; //quay lai dong 1
lenh();

by

void main()

{

set_tris_b(0);
set_tris_d(0);
set_tris_e(0);
output_float(pin_c4);
output_float(pin_c5);
enable_interrupts(int_SSP);
enable_interrupts(global);
khoitao();

While(true)

{

htthongso();

b

by



KET LUAN
Sau thoi gian tim hiéu va truc nghién ctru mé hinh nha rira xe tu

dong, em da hoan thanh dé tai tot nghiép: “Xdy dwng mé hinh nha riva xe
tw dong trén nén vi diéu khién ho PIC”, nhung chua co6 diéu kién dé thuc
hién mo hinh.
Trong cudn do an nay em da thyc hién dugc nhitng ndi dung sau:

e Tim hiéu quy trinh rira xe tu dong.

¢ Tim hiéu phuong phap lya chon thiét bi cho hé thong.

e D3 thiét ké di€u khién cho hé thong rira xe tu dong trén nén vi diéu

khién ho PIC.

Khi tim hiéu thyc té va thuc hién d6 an, em thay hé thong nay c6 tinh

kha thi cao, c¢6 kha ning tng dung trong thuc té.

Trong qué trinh thyc hién dd 4n véi su nd lyc cta ban than va dic biét
la sy huéng dan, chi bao tan tinh cua thay gido huéng dan Th.S Nguyén
Trong Théing cung su giup d& ctia cac thiy cb gido trong to bd mén ma dd

an t6t nghiép cta em da hoan thanh theo dung yéu cau.

Mic du di c¢b gang hét stc nhung do trinh dd con han ché, thoi gian
1am d6 4n c6 han, hon nita day ciing 1a dé tai thuc t& con kha méi mé & nude
ta... viy nén d6 an ciia em con rat nhiéu thiéu so6t va nhiéu phan chua tim
hiéu sau. Rat mong su chi day va gop ¥ clia cic thdy cd va cac ban dé ban
dd 4n ctia em duoc hoan thién hon.

Em xin chan thanh cam on !



* Hwéng mé rong cua de tai
Do thoi gian thuc hién c6 han, trinh d0 con han ché va thiéu kinh
nghiém thyc t€ vay nén do6 an cia em madi chi dung lai ¢ viéc thiét ké hé
thong cho cac xe ¢& nho (tir 4- 16 chd), hé thong cap nudc con so sai, cac
ché do hoat dong van con han ché va tinh tham mi chua cao. Trong thoi gian
to1 em hi vong cac sinh vién khoa sau s€ md rong dugc mo hinh voi nhiing
tinh nang tién tién hon :
e M0 hinh nghién ctru ¢6 thé lam viéc vai nhitng xe c6 kich c& khac
nhau va giai phap cong nghé toan dién hon.
e Xay dung dugc hé thong cap nudc tién tién hon: véi hé thong xir 1y

nuoc thai, tiét kiém ngudn nuoc. ..
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