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LOI NOI PAU
Ngay nay, nén kinh té nudc ta dang trén da phat trién manh mé, doi
sdng cta ngudi dan ngay cang nang cao. Trudc tinh hinh d6 di c6 kha nhiéu

yéu cau va thach thirc dit ra cho cac tan sinh vién.

Phéi khang dinh rang, hé thong diéu khién va tu dong héa c6 mat trong
moi day chuyén san xuét ciia tat ca cac nganh kinh té, 1a then chét dé nang
cao ning suét lao dong trong mdi doanh nghiép.

Yéu cau dit ra dbi voi cac sinh vién chuyén nganh dién tu dong cong
nghiép 1a can phai nim viing kién thirc va k¥ nang tir co ban dén phuc tap
nhu: biét cach st dung thanh thao céc loai cam bién va két ndi v6i hé théng
dé thu nhén tin hiéu, k¥ nang 13p trinh trén cac hé théng st dung vi diéu khién
trong cac hé thoéng st dung vi diéu khién trong céc hé théng cong nghiép va
cac tmg dung trong sinh hoat san xuét.

Sau thoi gian hoc tap, nghién ctru em da dugc giao nhiém vu nghién
ctvu thiét ké mach tw dpng dong mé civa tw dpng siv dung vi xir Iy 8051. Do
thay giao TS Nguyén Trong Thiang hudéng dan

Noi dung bao gom cac chuong:

Chuong 1: Gi6i thiéu chung, yéu cau, két cdu co khi vé ctra dong mo
tu dong

Chuong 2: Gidi thiéu cac linh kién, thiét bi, phan mém st dung trong
hé thdng cira dong mo tu dong

Chuong 3: Thiét ké mo hinh diéu khién hé théng ctra ty dong sir dung
hé vi xtr Iy AT89C52



CHUONG 1:

GIOI THIEU CHUNG, YEU CAU, KET CAU COKHIi VE
CUA PONG MO TU PONG

Khi cudc séng ngay cang hién dai thi nhiing san pham nhu cira tu
dong ciing trd nén phd bién hon. Khong mat thoi gian dung st dé dong mo,
ban c6 thé dé thiét bi hoat dong doc 1ap tu dong khi cac cam bién duogc kich
hoat. Pay ciling chinh 1a nhitng vu diém noi bat lam san pham chiém duoc
cam tinh cta nhiéu nguodi dung. Khai niém cua cua ty dong duoc hiéu don
gian nhu mot loai ctra tich hop thém cac thiét bi dé san phém co thé tu dong
dong, tw d6ng mé nhd co ché hoat dong caa cac thiét bi cam bién khi cac thiét
bi cam bién dugc kich hoat.

Véi tinh nang nay, cua ty dong mang lai nhitng thuan lgi Ién cho
ngudi str dung nhu: Néu nguoi dung cira dang bé vac vat gi do thi ctra tu dong
khong nhitng chi tao cam giac thoai mai ma thyc sy da gitp nguoi dung, tao
thuan loi cho nguoi hoan thanh cong viéc ma khong bi can tré. Stir dung caa tu
dong sé& gitip ngudi ding nd d& tén thoi gian dé déng mo cira. Cra tu dong 1d
rang s€ dem lai cam giac thoai mai cho nguoi dung , loai bo hoan toan cam
giac ngai, khé chiu nhu khi dung ctra thuong.

Dic biét, hién nay tai cic cao 6¢ van phong, khach san, cira hang va
siéu thi , c6 hang ngan luot nguoi di chuyén qua lai. Vi vay, cta ty dong ra
vao la giai phap hitu ich giap cho nguoi dung thuan tién hon trong viéc di
chuyeén, tiét kiém thoi gian, cong stre khi khong phai dung tay nhu nhitng loai
ctra truyén théng. Hon nira, ctra kinh tu dong con mang lai nét hién dai, sang
trong.

Chinh vi nhiing wu diém noi bat ciia cira tu dong ma chung ta cang phai
phat trién ¢ng dung nd rong rai hon, déng thdi nghién ctru dé cai tién va nang
cao chat lugng hoat dong cua ctra tu dong dé nd ngay cang hién dai hon, tién
ich hon.

bé nghién citu Mot cach chinh xac va cu thé vé ctra tu dong, can thiét
phai ché tao mo hinh dong mo ty dong, mo ta hoat dong, hinh dang, cAu tao
cua ctra ty dong. Tu mé hinh nay ta c6 thé quan sat va tim hiéu hoat dong cua
ctra ty dong, cling nhu c6 thé luong trudc nhimg kho khan c6 thé gap phai khi
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ché tao cira tu dong trén thyc té. Ciing tir mo hinh c6 thé thdy duoc vu nhuogc
diém cua thiét ké ma tir 6 khac phuc nhitng han ché, phat huy thé manh thié
ké canh ctra wu viét hon, hoan thién hon cho con nguoi.

1.1. GIOI THIEU MQT SO LOAI CUA TU PONG

Hién nay c6 nhiéu loai ctra ty dong: cira cudn, cira day, cta kéo, cua
truot....

1.1.1. Cua cudn

Loai cira nay c6 kha nang cudn tron lai dugc. Khi c6 tin hiéu diéu
khién dong mo cira, dong co cua cira s& tac dong qua maot truc cudn cira cudn
tron quanh truc d6. Loai Cira ndy c¢6 wu diém 1a gon nhe tién dung va dé su
dung, chi can mot dong co cong suat nho. Thuong duoc dung lam cta cho
gara 6 t0. N6 ¢6 tinh kinh té cao vi d& ché tao. Nhung ciing c¢6 nhugc diém 1a
ctra khong chac chan va dé bi hong hon céc loai cira khac.

Hinh 1.1. Ctra cudn

1.1.2. Cura truot

Loai ctra nay c¢6 dac diém la c6 mot ranh ¢6 dinh cho phép canh ctra co

thé truot qua lai. Ctra trugt duoc thiét ké véi kiéu cach hién dai, trang nha



khién nguoi dung ua chon, thich th cung vé1 su tién 1gi trong diéu khién va
1ap trinh tao nén chuyén doéng ém. Pay 14 loai cira giup giit khong khi trong
khong gian 16n luén mat mé hodc 4m ap. Ngoai ra ctra con nhan biét nguoi
hay vat can mdt cach ty dong gitip dong mo ctra sang hai bén nhanh va tién
dung ma khéng cin nguoi phai dung truc mé va dong ctra. Loai cira nay

thuong dugc sir dung trong nha hang, khach san, san bay, nha ga... Loai cua

nay ¢ nuéc ta dugc dung kha 1a phd bién.

Hinh 1.2. Ctra truot
1.2. CAC YEU CAU CUA CUA TU PONG
e Kich thudc gon gang, hop ly
o Hé théng dién tét, hoat dong dang theo thiét ké
o Hé théng co hoat dong tot
e He théng cira dap eng moi nhu cau dit ra
1.2.1 Yéu cau vé chuong trinh chung:

e Cira phai tu dong ma khi c6 ngudi hodc vat khi tién lai gan cia va dong lai
khi cach xa mot khoang

e Cura thiét ké dé c6 thé dong mé thong minh, co nghia 13 khi ¢6 tin hiéu
ngudi hoic vat thi cira mé ra vdi van téc v, nhanh nhat dé nguoi hodc vat
c6 thé ra vao 1ap tac. Khi mé cia gan hét hanh trinh thi ty dong giam tc



dd xudng v; nho nhat dé caa dung lai chinh xac & cudi hanh trinh mé. Khi
hét tin hiéu ngudi hodc vat sau mot khoang thoi gian tré khoang 5 gidy, cira
s& dong lai nhanh véi van téc 1a v,. Khi gan hét hanh trinh déng, thi cta
giam téc 6 xudng vs dé tranh va cham giita 2 canh cira. Khi cira dong lai,
néu lai c6 tin hidu ngudi hodc vat thi cta lai 14p tic mé ra

1.2.2 Yéu cau Vé co khi

e Yéu cau vé thiét ké phai giéng phai gidng cira that vé ca hinh thirc va chat
luong hoat dong phai chac chan gon gang. Do dé, viéc thiét ké co khi cho
md hinh ciling phai ¢dam bao nhimg yéu cau ki thuat nhu ddi voi cira that.
Pong co & day 1a loai dong co 1 chiéu dugc cap nguon bai bo chinh luu
cau mot chiéu,két hop véi bo dao chidu cho phép dong co co thé quay
thuan hoac quay nguoc.

1.3. Két ciu co khi cia cira tw dong

Két cau co khi ctia cira dong mé tu dong 1 vo cing quan trong, doi hoi
do chinh x4c cao m&i dam bao cira van hanh an toan, dn dinh.

1.3.1 Khung m6 hinh ctra tu dong
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Hinh 1.3. Khung m6 hinh ctra ty §ong

1.3.2 Co cau truyén dong cua cira tu dong

Hinh 1.4 Co cau truyén dong
Co cdu truyén dong;
1: Céanh ctra
2: Thanh ray
3: Con lan
4: Puli
5: Day cu roa
6. Ranh truot dudi.
1.3.3 Céanh cua
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Hinh 1.5. Canh ctra



1.3.4 Thanh ray
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Hinh 1.6. Thanh ray
Thanh ray duoc lam bang thép
1.3.5. Con lan
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Hinh 1.7. Con lan’
Con lan duoc gia cong bang sat

1.3.6. Puly
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Hinh 1.8. Puly
Puli dugc gia cong bang sat vai kich thude nhu hinh vé

1.3.7 Ranh truot dudi

T
&

1000

12 /

Hinh 1.9. Ranh truot dudi

Ranh truot dudi duoc ra cong bang thanh nhom véi kich thude nhu
hinh vé.



CHUONG 2:

GIOI THIEU CAC LINH KIEN, THIET BI, PHAN MEM SU
DUNG TRONG HE THONG CUA PONG MO TU PONG

2.1 Phan citng
2.1.1 Vi diéu khién AT89C52

Vi diéu khién 8051 duoc Intel cho ra doi vao nam 1980 thudc vi diéu
khién dau tién ctia ho MCS-51. Hién tai rat nhiéu nha san xuit nhu Siemens,
Advanced Micro Devices, Fusisu va Philips tap trung phat trién cac san pham
trén c& 8051. Atmel 14 hang da cho ra do1 cac chip 89C51, 52, 55 va sau do
cai tién thém, hang cho ra doi 89S51, 52, 89S8252...

AT89C52 14 ho IC vi diéu khién do hang Atmel san xuat. Cac san pham
AT89C52 thich hop cho nhitng ung dung diéu khién. Viéc xir 1y trén byte va
cac toan sd hoc ¢ céu trac dir liéu nho duoc thuc hién bang nhiéu ché do truy
Xuat dit liéu nhanh trén RAM ndi. Tap Iénh cung cip mét bang tién dung caa
nhitng lénh sé hoc 8 bit gdm ca 1énh nhéan va 1énh chia. N6 cung cap nhiing
hé trg mo rong trén chip dung cho nhiing bién mét bit nhu 1a kiéu di liéu
riéng biét cho phép quan 1y va kiém tra bit tryc tiép trong hé thdng diéu khién.
2.1.2 Mot sb ddc tinh

AT89C52 cung cap nhiing dic tinh chuan nhu: 8Kbyte b nhé chi doc
c¢6 thé xoda va 1ap trinh nhanh (EPROM), 128 Byte RAM, 32 duong 1/O, 3
TIMER/COUNTER 16 Bit, 5 vecto ngat c6 cau triic 2 mac ngat, mot Port noi
tiép ban song céng, 1 mach dao dong tao xung Clock va bo dao dong ON-
CHIP.

Céc dic diém cua chip AT89C52 dugc tom tit nhu sau:

e 8 KByte b nhé c6 thé Iap trinh nhanh, ¢ kha niang ti 1000 chu ky ghi

X0A4.



Giao tiép ndi tiép.

64 KB vung nhd ma ngoai

% So dd khdi cuia AT89C52

# .
@D .

64 KB vung nhd dir liéu ngoai.

Tan s6 hoat dong tir: 0 Hz dén 24 MHz
bo Timer/counter 16 Bit
128 Byte RAM noi.

4 Port xuat /nhap 1/0 8 bit.
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% So dd chan cua AT89C52

it

Mac du cac thanh vién cua ho 89C52 (vi du 8751, 89S52, 80C51,
DS5000) déu co cac kiéu dong vo khac nhau, CFP (Quad Flat Pakage) va dang
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chip khong c6 chan d¢& LCC (Leadless Chip Carrier) chiing déu c6 40 chan

cho cac chtrc nang khac nhau nhu vao ra I/0, doc RD gidi han nhu hai hang

chan DIP (Dualln - LinePakage), dang vé det vuong QPF, ghi WR, dia chi, di

licu va ngat. Can phai luu ¥ mét s6 hing cung cdp mot phién ban 89C52 ¢6 20

chan véi s6 cong vio ra it hon cho cac tng dung yéu cau thap hon. Tuy nhién

vi hau hét cac nha phat trién st dung chip déng vo 40 chan véi hai hang chan

DIP nén ta chi tap trung mo ta phién ban nay.

Chic nang cia cac chan AT89C52

- Port 0: tir chan 32 dén chan 39
(P0.0 = P0.7). Port 0 c6 2 chlric nang:
trong céac thiét ké c& nho khong diung bo
nhé mo rong nd c¢6 chuc nang nhu cac
duong 10, d6i vé6i thiét ké 16n c6 bo nhé
mé rong nd duoc két hop giira bus dia chi
va bus dir liéu.

- Port1: tir chan 1 dén chan 9
(P1.0 = P1.7). Port 1 1a port 10 dung cho
giao tiép voi thiét bi bén ngoai néu can.

- Port 2: tir chan 21 dén chan 28
(P2.0 = P2.7). Port 2 1a mot port cd tac
dung kép dung nhu cac dudng xuat/nhap
hodc 1a byte cao cua bus dia chi déi Voi
cac thiét bi dung b nhé mé rong.

(T2)P1.0
(T2 EX)P1.1 ]
P1.2 O

P13

P1.4 ]
(MOSI) P1.5
(MISO) P1.6 []
(SCK)P1.7 [
RST ]

(RXD) P3.0 ]
(TXD)P3.1 [
(INTO) P3.2
(INTA) P3.3 []
(TO)P3.4 [C
(T1)P3.5[C
(WR) P3.6
(RD) P3.7 ]
XTALZ2 []
XTAL1 O
GND [

CO~NODOSWN-=

N @ aQaacaagaaaa
QOONOOSLWRN-=O

40
3¢
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

[ vCC

] P0O.0 (ADO)
1 PO.1 (AD1)
1 PO.2 (AD2)
1 P0O.3 (AD3)
[ P0O.4 (ADA4)
] PO.5 (ADS5)
1 P0.6 (ADB)
1 PO.7 (AD7)
[ EANVPP

] ALE/PROG
[ PSEN

] P2.7 (A15)
1 P2.6 (A14)
[ P2.5 (A13)
[ P2.4 (A12)
[ P2.3 (A11)
1 P2.2 (A10)
] P2.1 (AQ)
71 P2.0 (AB)

Hinh 1.1 So do cac chan AT89C52

- Port 3: tir chan 10 dén chan 17 (P3.0 = P3.7). Port 3 1a port c6 tac
dung kép. Cac chan cua port nay c6 nhiéu chirc nang, c¢6 cong dung chuyén
d6i c6 lién hé dén cac dic tinh dic biét cia AT89C52 nhu trong bang 2.1:

Bit Tén Chitc ning chuyén doi

P3.0 RXD Ngé vao dir liéu ndi tiép.
P3.1 | TXD Ngd xuat dit liéu néi tiép.
P3.2 INTO Ngd vao ngit cing thix 0.
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P3.3 INT1 Ngd vao ngit cing thir 1.

P3.4 | TO Ngé vao TIMER/ COUNTER tht 0

P35 | T1 Ngé vao caa TIMER/ COUNTER thtr 1
P3.6 | WR Tin hi¢u ghi dir liéu 1én bo nhé ngoai
P3.7 | RD Tin hiéu doc bo nhg dir liéu ngoai.

Bang 2.1 Chtic ning chuyén d6i caa céc chan P3.0 + P3.7

- PSEN (Program store enable): PSEN 1a tin hiéu ngd ra c6 tac dung
cho phép doc bd nhé chwong trinh mé rong va thuong duoc ndi dén chan OE
cua Eprom cho phép doc céc byte ma 1énh. PSEN ¢ muc thap trong thoi gian
AT89C52 lay Iénh. Cac ma 18nh cua chuong trinh duoc doc tir Eprom qua bus
dir liéu, duoc chdt vao thanh ghi 1énh bén trong AT89C52 dé giai ma 1énh.
Khi AT89C52 thi hanh chuong trinh trong ROM ndi, PSEN & muc cao.

- ALE (Address Latch Enable): Khi AT89C52 truy xuat bo nhé bén
ngoai, Port 0 c¢6 churc nang 1a bus dia chi va dit liéu do do6 phai tach cac duong
dir liéu va dia chi. Tin hiéu ra ALE ¢ chan thi 30 dung lam tin hiéu diéu khién
dé giai da hop cac dudng dia chi va dir liéu khi két ndi ching vai IC chét. Tin
hi¢u & chan ALE la mét xung trong khoang thoi gian port 0 dong vai tro 1a dia
chi thép nén chét dia chi hoan toan tu dong.

- EA (External Access): Tin hiéu vao EA (chin 31) thudng duoc mic
1én mrc 1 hodc mic 0. Néu & mirc1, AT89C52 thi hanh chuong trinh tir ROM
noi. Néu & mic 0, AT89C52 thi hanh chuong trinh tir b nhd Mo rong. Chan
EA duoc lay lam chan cdp ngudn 21V khi lap trinh cho Eprom trong
AT89C52.

- RST (Reset): Khi ngd vao tin hiéu nay dwa 1én mic cao it nhat 2 chu
Ky may, cac thanh ghi bén trong duoc nap nhiing gia tri thich hop dé khai
dong hé théng. Khi cap dién mach phai tu dong reset. Cac gia tri tu va dién tro
duoc chon 1a: R1=10Q2, R2=220¢2, C=10 yF dugc mo ta trong hinh 2.2

12
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Hinh 2.2 So db chan RST

- Cac ngd vao bo dao dong X1, X2: B0 tao dao dong duoc tich hop bén
trong 89C52. Khi sir dung 89C52, ngudi ta chi can néi thém thach anh va cac
tu. Tan s6 thach anh tuy thudc vao muc dich cua ngudi sir dung, gia tri tu
thuong dugc chon 1a 33p.

— _|_ 18Iy AL
_I_I_ ATEOSS2

XTAL2

Hinh 2.3 Ng6 vao bo dao dong
» Cac ché 46 dac biét
% Ché d6 nghi

Trong ché d6 nghi, CPU tu di vao trang thai ngi trong khi tat ca céac
ngoai vi bén trong chip van tich cyc. Ché d6 nay dugc diéu khién bai phan
mém. Noi dung cia RAM trén chip va cua tit ca cac thanh ghi chtc ning dic
biét van khong d6i trong khi thoi gian ton tai ché d6 nay. Ché do nghi co thé
duoc két thuc boi mot ngit bat ky ndo duge phép hodc bang cach reset cimg.

Ta can luu y rang khi ché d6 nghi dugc két thiic boi mot reset cung,
chip vi diéu khién s& tiép tuc binh thuong viéc thuc thi chuong trinh tir noi
chuong trinh bi tam dung, trong vong 2 chu ky may trudce khi giai thuat reset
phan mém nim quyén diéu khién.
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O ché d6 nghi, phan cimg trén chip cdm truy xuat RAM ndi nhung cho
phép truy xudt cac chan cua cac port. Bé tranh kha ning c6 mot thao tac ghi
khong mong mudn dén mot chan port khi ché do nghi két thiic bang reset,
1énh tiép theo yéu cdu ché d6 nghi khong nén 13 1énh ghi d¢én chan port hoic
dén bd nhd ngoai.

< Ché do ngudn giam

Trong ché do nay, mach dao dong ngung hoat dong va 1énh yéu cau ché
d6 nguon giam 13 1énh sau cung dugc thuc thi. RAM trén chip va cac thanh
ghi chitc ning dac biét van duy tri cic gia tri cua ching cho dén khi ché do
ngudn giam két thic. Chi c6 mot cach ra khoi ché do ngudn giam, do 1a reset
cung.

Viéc reset s€ xac dinh lai cac thanh ghi chirc nang dac biét nhung
khong lam thay d6i RAM trén chip. Viéc reset khong nén xay ra (chan reset ¢
murc tich cuc) trude khi Vee duge khoi phuc lai mire dién ap binh thuong va
phai kéo dai trang thai tich cuc cia chan reset du 1au dé cho phép mach dao
dong hoat dong tro lai va dat trang thai 6n dinh.

Trang thai ctia cac chan trong thoi gian ton tai ché do nghi va ché do
ngudn giam duoc cho trong bang 2.2

. Bo nho
gge Chwong | ALE | PSEN gORT EORT ;ORT ?F:ORT
trinh
Nghi | Bén trong 1 1 Du lieu | Duliéu | Dur liéu | Dix liéu
Nghi |Bénngoai |1 1 Thandi | Ditliéu | Dix liu | Dix liéu
Nguon | Bén trong |0 0 Dit liéu | Dit liéu | Dix lieu | Dixt liéu
9iAM | Banngodi |0 |0 Thandi | Ditlicu | D lisu | D liéu

Bang 2.2 Trang théi cac chan trong thoi gian ché d6 nghi va nguon

giam

% Cac bit nhé bo khoa chuong trinh

Trén chip co ba bit khoa, cac bit nay co thé khong cho phép 1ap trinh
hoic cho phép lap trinh, cac bit nay cho ta thém mot sé dic trung nita cua
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ATB89C52 nhu sau. Khi bit khoa 1 LB1 dugc lap trinh, mirc logic & chan duogc
lay mau vaduoc chét trong khi reset. Néu viéc cap ngudn cho chip khong cé
cong dung reset, mach chét duoc khoi dong bang mot gia tri ngau nhién va
gia tri nay dugc duy tri cho dén khi co tac dong reset. Piéu can thiét 1a gia tri
dugc chét caa phai phu hop véii mac logic hién hanh & chan nay.

Cac bit khéa chwong trinh | Loai bao vé

Chédo |LB1 |LB2 |LB3

1 U U U Khoéng c6 dac trung khoa chuong trinh

Cac 1énh MOVC duoc thuc thi tir bo nhé chuong
2 P U U trinh ngoai khong dugc phép tim nap Iénh tur bo
nhd noi, EA dugc l1ay mau va dugc chét khi reset,
hon nira viéc lap trinh trén Flash bi cAm

3 P P U Nhu ché do 2, cAm thém viéc kiém tra chuong
trinh
4 P P P Nhu ché d6 3, cdm thém viéc thuc thi chuong

trinh ngoai

Bang 2.3 . Cac bit khoa by nhé chuong trinh cia AT89C52
2.1.2 IC tao 6n ap 7805 (IC 6n 4p 5v):

V61 nhitng mach dién khong doi hoi do on dinh cua dién ap qua cao, su
dung IC 6n ap thuong dugc ngudi thiét ké str dung vi mach dién kha dongian.
Céc loai 6n ap thuong duoc str dung 1 IC 78XX, v&i XX 1a dién 4p can on ap.
Viéc dung cac loai IC 6n ap 78XX twong tu nhau, dudi day 1a minh hoa cho
IC 6n ap 7805:
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INEUT — -— QUTPUT
+
GROUND

Hinh 2.4 So dd IC 7805

So dd 1C 7805:
e Chanso 1 la chan IN.
e Chan 2 la chan GND.
e Chan s6 3 la chan OUT.

Ngd ra OUT ludn 6n dinh & 5V du dién ap tir ngudn cung cap thay dbi.
Mach nay dung dé bao vé nhitng mach dién chi hoat dong & dién ap 5V (cac
loai IC thuong hoat ddng & dién ap nay). Néu nguodn dién co su ¢d dot ngot:
dién ap ting cao thi mach dién van hoat déng 6n dinh nho ¢6 IC 7805 van git
duoc dién 4p & ngd ra OUT 5V khong d6i.

IC 6n ap 7805: Pau vao >7V, dau ra 5V 500mA. Mach 6n ap: can cho
VDK vi néu nguén cho VDK khong 6n dinh thi s& treo VDK, khong chay
dang hoac reset lién tuc, tham chi la chét chip.

Mach nguén 6n ap 5V caa 1C7805
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D1
1N4007 X4

Cép dién cho chan 40 clia AT89C52

o VCC=+5V i f
JOUT 7805 12V AC
Cc2 C1
T 10uF GND E.L. 1000uF l
4 7805 IC 6n ap 5V

Hinh 2.5 Mach nguén 6n ap 5V cta IC 7805

Dung 4 diode(1N4007 x 4) 1am ciu nan dong, doi dong xoay chiéu ra
dong dién mét chiéu.Dung tu hoa 16n C1 (1000uF) dé 6n dinh dudng ngudn
DC.

Dung IC 6n ap 3 chan 78xx(7805) dé c6 duong ngudn 5V cd dd 6n
dinh cao, cap cho IC AT89C52. Dung ty héa C2(10uF) dé dap tat hién thuong
dao dong ty kich c6 thé phat sinh trong IC 7805.

Mach dién nguén nuoi:

+12V cép cho bang Led +5V cép cho AT89C52

T1
220VIOV i

¥

IN OUT
20 VAC E< -
i C2
b=

7805 1
st |t

Mach ngudn nudi

Mach dién ngudn nudi

Hinh 2.6 Mach dién nguén nuoi

Mach dién on dinh & muac +5V cap cho chip AT89C52 :
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Puéng ngudn dn dinh & mic +5V

L o Céng PO ] Céng P2 Reset
L 0.WF UQT‘ ey 7 WERNENNY Fﬁf
2BSR z;ﬂ‘;zﬁs 5 8 & SNSRI =
55833885 2 12 I8 53255528 b i
‘?azzg??z SEIR BEEHEIT wecre
ca §=849343x 3 la & SS49395% i
PoF 2EREERRR - EEETER Srk o
H—a—1 Hra ° 220
pad i U1 RsT - AW
FpF T 18 AT89C52 < R1
T'*""_‘" —PTAL oY= 1= b 10K
x1 .g Lo - 20 |
= 12V DT OON g-—aﬁsggg OND -
'11,_‘] aa;;aaa; fEELeeRR -,1_—
N H‘J ‘ o—-«mz-‘-oh
Thach anh dinh tan —.“1 | 1 '»1 ———————
Ren ﬂlltll (AR AR RN A
Céang P1 Céng P3

Hinh 2.7 Mach dién 6n dinh mac 5V cho AT89C52

2.1.3. Bo chuyén doi twong tu sang s6 ADC.
2.1.3.1. Gisi thiéu vé ADC 0804.

Cac bo chuyén d6i ADC thudc nhiing thiét bi duoc sir dung rong rii
nhat dé thu dix liéu. Cac may tinh s sir dung céc gia tri nhi phan, nhung trong
thé gioi vat 1y thi moi dai lu’ong dang tuong tu (lién tuc). Nhiét do, ap
Suat(kh1 hodc chat long), d6 a am va van tdc va mot sé it nhiing dai lugng vat ly
cua thé gidi thyc ma ta gip hang ngay. Mot dai luong vat Iy dugc chuyén vé
dong dién hodc dién ap qua mot thiét bi duoc goi 1a cac bo bién do6i. Cac bod
bién d6i cling c6 thé coi nhur cac bo cam bién. Mic du chi c6 cac bd cam bién
nhiét, toc do, ap suat, anh sang va nhiéu dai luong ty nhién khic nhung ching
déu cho ra cac tin hiéu dang dong dién hoic dién 4p & dang lién tuc. Do vay,ta
can mot bo chuyén dbi twong tu s6 sao cho bo vi diéu khién co thé doc dugc
chung. M6t chip ADC dugc st dung rong rai la ADC0804.
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Chip Select vCC

Read Clock R

Write sl DO

Clock IN DI

Interrupt ADC0804 Ipmer:

Vin (+) D3

Vin (-) D4

Analog GND D5

Vref /2 2l D6

Digital GND o D7

I EngineersGarage

Hinh 2.8 Chip ADC 0804

Chip ADC0804 13 bo chuyén dbi tuong tu sé thudéc ho ADC800 cua
hang National Semiconductor. Chip nay ciing duoc nhiéu hing khac san xuat.
Chip c6 dién ap nuoi +5V va do phan giai 8 bit. Ngoai do phan giai thi thoi
gian chuyén d6i ciing 1a mot tham sé quan trong khi danh gia bo ADC. Thoi
gian chuyén doi dugc dinh nghia 1a thoi gian ma bo ADC can dé chuyén mot
dau vao twong ty thanh mot s6 nhi phan. B6i v6i ADC0804 thi thoi gian
chuyén d6i phu thudc vao tan sé d¢éng hd dugc cap tdi chan CLK va CLK IN
va khong bé hon 110pus. Cac chan khac caa ADC0804 c6 chiic nang nhu sau:

e CS (Chip select):

Chén sb 1, 1a chan chon chip, dau vao tich cuc muc thap dugc st dung
dé kich hoat Chip ADC0804. Pé truy captsi ADC0804 thi chan nay phai
duoc dat & muc thap.

¢ RD (Read):

Chéan s 2, 12 chan nhan tin hiéu vao tich cyc ¢ muc thip. Cac bod
chuyén d6i cia 0804 s& chuyén doi dau vao tuwong tu thanh s nhi phan va git
né & mot thanh ghi trong. Chan RD duogc su dung dé cho phép dua dit lidu da
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duoc chyén doi téi dau ra cua ADC0804. Khi CS = 0 néu c6 mdt xung cao
xuéng thap ap dén chan RD thi dit liéu ra dang s6 8 bit dugc dua t6i cac chan
dit liéu (DBO — DB7).

e WR (Write):

Chén s6 3, ddy 1a chan vao tich cuc muc thap dugce dung bao cho ADC
biét dé bat dau qua trinh chuyén d6i. Néu CS = 0 khi WR tao ra xung cao
xudng thap thi bo ADC0804 bat dau qua trinh chuyén d6i gia tri dau vao
tuong tu Vin thanh sb nhi phan 8 bit. Khi viéc chuyén doi hoan tat thi chan
INTR dugc ADC ha xudng thap.

e CLK INvaCLKR

CLK IN (chan sb 4), 1a chan vao ndi téi dong hd ngoai duoc st dung dé
tao thoi gian. Tuy nhién ADC0804 ciing c6 mot bo tao xung ddng ho riéng.
Pé dung dong ho riéng thi cac chan CLK IN va CLKR (chéan s 19) dugc néi
v6i mot tu dién va mot dién tro. Khi d6 tan sb duge xac dinh bang biéu thuc:

F=Véi R = 10 kQ, C = 150 pF va tan sé f = 606 kHz va thoi gian
chuyén doi 12 110 ps.

e Ngit INTR (Interupt):

Chan s6 5, 1a chan ra tich cyc mic thap. Binh thudng chin nay & trang
thai cao va khi viéc chuyén d6i twong tu s6 hoan tat thi n6 chuyén xudng mirc
thap dé bao cho CPU biét 1a dir liéu chuyén ddi sin sang dé lay di. Sau khi
INTR xuéng thap, can dat CS = 0 va gii mot xung cao xuéng thap téi chan
RD dé dua dit liéu ra.

e Vin (+) va Vin (-):

Chén s 6 va chan s6 7, dy 13 2 dau vao tuong tu vi sai, trong d6 Vin =
Vin(+) — Vin(-). Thong thuong Vin(-) duoc ndi téi dat va Vin(+) duoc dung
lam dau vao tuong tu va s& dugc chuyén dbi vé dang sé.

e \/CC:

Chén sb 20, 1a chan ngudn nudi +5V. Chan nay con duogc dung lam
dién ap tham chiéu khi dau vao Vref/2 dé ho.

o Vref/2:
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Chan s 9, 1a chan dién ap dau vao dugc dung lam dién ap tham chiéu.
Néu chan nay ho thi dién ap dau vao tuong tu cho ADC0804 nam trong dai 0
dén +5V. Tuy nhién, c6 nhiéu tng dung ma dau vao tuong tu ap dén Vin khéc
VvGi dai 0 dén +5V. Chan Vref/2 dugc dung dé thyuc hién cac dién ap dau ra

khac 0 dén +5V.

Vreti2 (V) Vin (V) Step Size (mV)
Not comected O s 5/255 = 19 60
2.0 ' Oto4d 47255 = |5 69
15 | 0to3 3/255 =11.76
| 7% | 010256 7 86255 = 1004
1.0 | 0w2 2/255 = 784
0.5 | Oto 17255 =392

DO — D7, chan s6 18 — 11, 13 cac chéan ra dix liéu s (D7 1a bit cao nhat
MSB va DO 1a bit thap nhat LSB). Cac chan nay dugc dém ba trang thai va dir
liu d3 duoc chuyén d6i chi dugc truy cap khi chan CS = 0 va chian RD dua
xuéng mirc thap. Dé tinh dién ap dau ra ta tinh theo cong thirc sau:

Dout = Vin / Kich thudc budc.

- M6t s6 dac tinh ki thuat cua ADC 0804.

+ Khong yéu cau mot giao dién logic ndo dé ghép ndi véi VXL.

+ Thoi gian chuyén doi nho hon 100ps.

+ C6 b dao dong nai.

- Nguyén 1y hoat dong cua ADC 0804:

ADC bit d¢au hoat dong khi chan CS va WR dong thoi & muc thap (tich
cuc). Chan INTR duogc reset & mic cao ( khong tich cuc ). Tin hi¢u Analog &
cac chan VIN+ va VIN- dugc dua vao 14y miu va mi hoa trong 8 xung clock
néi caa 0804. Sau d6 chan INTR duoc chuyén xuéng muc thap (tich cuc ) bao
hiéu cho VDK qua trinh chuyén d6i ADC d4 hoan tit. VDK dua tin hiéu mic
thap vao chan RD cua 0804 dé lay dit liéu ra ( chan RD va CS c6 thé dugc ndi
dat ). Qua trinh chuyén doi tiép theo lai bat dau khi CS va WR nhan duoc tin

hiéu & mirc thap ( tr VDK).

2.1.3.2. So d6 lap mach ADC.
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Vee
POT Vinl*) RO P25
V=) WR P26
ANLGGND INTR P2.7
i L —|RER Do P10
% a 10K D, P11
CLK OUT D, P12
A oy 53 AT89(C52
CLKIN D, P14
Dg P15
150 pF ==C cs D Pis
0, P17
GND
ADCO0804 Microcontroller

||=
||}

Hinh 2.9 So d6 lap mach ADC0804
2.1.4 Cam bién

2.1.4.1 Diode phat hong ngoai

T 0.195(4.95)

SURFACE \ 0305 (7.75)
d { [\ |
P .
h - - ,—"

0.040(1.02)
J NOM
I Z
0053 (1.25) ‘ ™~ camHooe

—_|__0_.|N(2.54)
NOM

&
0.240(6.10)
0 0O ] 52i5(545)
0,020 (0.51)

SQ. 2%

2
\ —
AN

Hinh 2.10 CAu tao va kich thudc ciia Diode phat hdng ngoai
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- Diode phat hong ngoai duoc st dung 1a loai Dio A = 940 nm. Goc
phat gidi han trung binh 1a 400.

- Cong suét tiéu tan 1a 200mW. Dién ap lam viéc 1a 5V, dong lam viéc cho
phép 1a 100mA. Cong suét phat tiéu hao trén nhiét 6 13 2.67mW/0C & 250C.

2.1.4.2. Sensor thu hong ngoai

Sensor thu sir dung 1a loai sensor PNA4602M hoat dong ¢ tan sb song
mang 38KHz. Hinh dang cua sensor nhu hinh vé.

Unit : mm

70402 5.2540.3
s - * 93
= ¥ it |
= E = #
= = -+
*" -
= K._/ =| R2.25:0.1
= |
« [HI*
] =< 2.0:0.)
G 3-1.540.2
= . 1.0+0.1
= 3-0.5° 54,
= 0.45+02
o4
~a
-
1: Vaur
2: GND
: Ve

Hinh 2.11 Sensor thu héng ngoai

Nguyén ly hoat dong cua sensor

Vex

(20k€2)
R,
amplifier AGC B.P.F demodulator ru comparaior v
S A

NS

integrator

% |

GND

PD

constant voltage peak hold

Hinh 2.12 Nguyén ly hoat ddng cua sensor
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Khi khong c6 hong ngoai dién ap ra VO = Vee =+ 5V
Khi ¢6 hong ngoai dién ap ra VO = Vee — 0,7V

2.1.4.3. Cam bién hong ngoai

Hong ngoai co ban chat 1a song dién tir nam ngoai ving anh sang nhin
thiy, co budc séong 16n hon budc séng cia tia do (A > 760 nm). Soéng hong
ngoai duoc tao ra d& dang bang cach tao dao dong cho diode phat hong ngoai
chuyén dung. Do d6 hong ngoai duoc (ng dung trong nhiéu linh vyc. Tiahdng
ngoai v&i ban chét song dién tir nén c6 thé phan xa khi gap bé mat vat thé. Ta
¢6 thé ung dung dic diém nay dé phat hién vat thé. Trong mach phat hién vat
thé hoat dong trén nguyén 1y thu phat hong ngoai ta bé tri cac diode phat va
sensor thu hong ngoai thanh ting cip theo nhiéu cach. Chung c6 thé duoc bd
tri canh nhau. Trong cach bd tri nay tia hong ngoai tir diode phat khi gip bé
mat vat can s€ phan xa nguoc tré lai. Do sensor thu dugc dat canh diode phat
nén s€ thu dugc tin hiéu phan xa nay. Hoac chung co thé duoc bd tri ddi dién.
O cach bd tri nay, khi khong co vat chan tia hdng ngoai tir diode phat luon téi
dugc sensor thu, khi ¢6 vét chan tia hong ngoai s& khong di thang ma phan xa
tro lai do do6 khong téi dugc sensor thu.,

Ngoai ra hong ngoai con duoc s dung dé truyén tin khong day do cé
kha ning chong nhidu t6t hon 4nh sang thong thuong do d6 co thé mang
thong tin ma hoa. Thiét bj thu phat hdng ngoai lai kha don gian, gon nhe, gia
thanh ré.V&i nhitng wu diém trén hong ngoai duoc lra chon nhu mét giai
phap téi uutrong viéc thiét ké mach phat hién vat thé cho caa tu dong.

Cam bién hong ngoai

< Output -

Hinh 2.13 Hinh 4nh va mach cam bién hong ngoai ding nguon DC 12V
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Nguyén 1y ctia cam bién nay nhu sau: mat phat hdng ngoai sé phat ra
song 4anh sang c6 budc song hong ngoai, & mat thu binh thudng thi c6 mét noi
tré rat 16n ( khoang vai tram kilo 6m ), khi mit thu bi tia hong ngoai chiéu
vao thi noi tré cia nd giam xudng ( khoang vai chuc 6m ). Loi dung nguyén
Iy nay ngudi ta ché tao ra cac cam bién IR.

Bay gio chung ta dung 1 con LM358P, chang han dé tao muc logic 0 va
1 bang cach so sanh gié tri dién ap ctia cau chia dién tro (& day bung bién tro)
va dién ap trén anot cia mat nhan hong ngoai. Néu khi co tia hong ngoai
chiéu vao mat nhan thi not tré mat nhan giam nén dién ap trén cyc anot cua
mat nhan s& tang 1én, khi dién 4p nay 16n hon dién ap cta cau phan dién ap
bang dién tré thi mirc dién ap s& 1a VCC ( muc logic 1) nguoc lai 1a mirc
logic 0.

® O

|_T_|

nl

/8
S
hi3

4\
A
<
-

<TEXT> 1k

SZ&. D3

LED

O mach so d6 nguyén 1y trén hinh st dung dién 4p VCC 12V, néu cac
ban sir dung 5V thi thay gia tri dién trd R3 = 330Q, con bién tro dung loai
10k hay 5k déu duoc.

2.1.5. Mach cau H(H-Bridge crircuit)

Cong dung va nguyén ly hoat dong:
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Mach cau H 13 mot mach dién gitp dao chiéu dong dién qua mot doi
tuong. DAi tugng 14 dong c6 DC ma ching ta can diéu khién, muc dich diéu
khién 1a cho phép dong dién qua dbi tuong theo chiéu A dén B hoic B dén A,
tir d6 giup ddi chiéu quay cua dong co.

JY [Y

o f | \r u/ | | =

A

A B
_ DSi tuwong — r‘— DSi tuong e
e e—————

L2/ h R2 L2 \RZ

[ |
—?LGND —]_—GND

Hinh 2.14 Nguyén 1y hoat dong cua mach cau H

Hién nay, ngoai loai mach cau H duoc thiét ké tir cac linh kién roi nhu:
BJT cong suat, Mosfet,... con c6 cac loai mach ciu H duoc tich hop thanh
cac IC nhu: 1L293D va L298D. Do dbi tuong diéu khién trong dé tai nay la
dong co DC co6 dién ap 12V va cong suat nhé nén em dung mach cau H dao
chiéu dong co 1a IC L298.

-Mach cau H L298D

L.298D la mdt chip tich hgp hai mach trong goi 15 chan. L298D c¢6 dién
ap danh nghia cao(16n hon 50V) va dong dién danh nghia 16n hon 2A nén rat
thich hop cho cac (ng dung cong suat nhé nhu cac dong co DC loai vira va
nho.
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Hinh 2.15 So dd chan cua IC L298D
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Hinh 2.16 So d6 nguyén 1y cua IC L298D

C6 2 mach cau H trén mdi chip L298D nén c¢6 thé diéu khién 2 doi
tugng riéng voi mdi chip nay. M&i mach cau H bao gom mot dudng nguon Vs
(1a duwong chung cho hai mach cau), mot chan current sensing (cam bién
dong) & phan cudi cua mach cau H, chan nay khong duoc ndi dat ma bo tréng
dé cho nguoi dung néi mot dién tré nho goi 1a sensing resistor. Bang cach do
dién ap roi trén dién tré nay ching ta cé thé tinh dugc dong qua dién tré, ciing
1a dong qua dong co, muc dich cua viéc nay 1a dé xac dinh dong qua tai. Néu
viéc do ludng 1a khong can thiét thi ta c6 thé ndi chan nay véi GND. Pong co
s& dwoc ndi v6i hai chan OUTI, OUT2 hoic OUT3, OUT4. Chan EN
(ENAva ENB) cho phép mach cau hoat dong, khi chan nay dugc kéo 1én mirc
cao.

L298D khong chi duoc dung dé dao chiéu dong co ma con diéu khién
van toc dong co bang PWM. Trong thuc té, cong suat ma L298D cé thé tai
nho hon gi4 tri danh nghia cia n6(U=50V, [=2A). Dé ting dong tai cua chip
lén gap dodi, chiing ta c6 thé nbi hai mach cau H song song véi nhau (cac chan
c¢6 chirc nang nhu nhau cua hai mach cau duoc ndi chung).
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- Céc thong s6, tinh nang cia L298D:
+ Pién ap cap 1én dén 46V.
+ Tong dong DC chiu dung 1én dén 4A.
+ DPién 4p bao hoa.
+ Chirc nang bao vé qua nhigét.
+ Pién 40 logic 0 tir 1.5V tr xudng.

- Tang cong suat ngo ra:

IC 1.298 tich hop 2 ting cong Suat. Tan cong suat chinh 1a mach cau va
ngo ra cua no co thé 14i cac loai tai cam thong dung & nhiéu ché d6 hoat dong
khac nhau ( tuy thudc vao sy diéu khién & ngd vao ).

Dong dién tir chan ngd ra chay qua tai dén chan cam ung dong: dién tro
ngoai RSA, RSB cho phép vi¢c cam tng cuong do dong dién nay.

- Tang ngo vao:

MJi cau duoc diéu khién boi 4 cong ngd vao Inl, In2, EnA, va In3,In4,
EnB. Cac chan In c6 tac dung khi chan En & muc cao, khi chan En ¢ mtc
thap, cac chan ngd vao In & trang thai cam. T4t ca cac chan déu tuong thich
véi chuan TTL.

2.1.6 Bong co mot chiéu
2.1.6.1 Vai tro dong co dién mot chiéu

Trong nén san xuét hién dai, dong co mot chiéu vin duogc coi 13 mot
loai may quan trong mic du ngay nay c6 rat nhiéu loai may moc hién dai sir
dung ngudn dién xoay chiéu thong dung.

Pong co dién mot chidu dugc dung rat phd bién trong cac hé théng
truyén dong dién chat lugng cao, dai cong suat dong co mot chiéu tir vai watt
dén hang mega watt. DAy 1a loai dong co da dang va linh hoat, c6 thé dap ing
yéu cau momen, ting toc va hdm véi tai trong nang. Dong co dién mot chiéu
ciing d& dang dap tng Véi cac truyén dong trong khoang diéu khién téc do
rong va dao chiéu nhanh véi nhiéu dic tuyén quan hé momen-téc do.

Trong dong co dién mot chiéu, bo bién ddi dién chinh 1a cac mach
chinh luu diéu khién. Chinh luu dugc dung 1am ngudn diéu chinh dién 4p
phan tng dong co. Chinh luu & day thuong st dung chinh luu cau 3 pha.
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Do dong co mét chiéu co nhiéu vu diém nhu kha ning diéu chinh toc
do rat tét, kha nang mé may 16n va dic biét 1a kha ning qua tai. Chinh vi vay
ma dong co mot chiéu duoc dung nhiéu trong cac nganh cong nghiép ¢ yéu
cau cao vé diéu chinh téc do nhu can thép, him mo, giao thong van tai... ma
diéu quan trong la cac nganh cong nghiép doi hoi dung ngudn dién mot chiéu.

Cong suat 16n nhat cua déng co dién mot chiéu hién nay vao khoang
10.000 kW, dién ap vao khoang vai trim cho dén 1000V. Huéng phat trién
hién nay 1a cai tién tinh ning cua vat liéu, nang cao chi tiéu kinh té cua dong
co va ché tao nhitng dong co ¢6 cong suit Ién hon.

Viéc s dung dong co 1 chiéu DC -12V. Pong co co thé dao chiéu
dugc tire 14 ¢6 thé quay thuan va quay nguoc. Tac dung cia dong co la: thuc
hién luc kéo dé déng, md cira theo mot chuong trinh dugc lap trinh san.

2.1.6.2. Cau tao cua dong co dién mot chiéu:
e Phan tinh hay stato
Pay la phan dung yén ciia may, bao gom cac bo phan chinh sau:

- Cuc tir chinh: La bd phan sinh ra tir truong gdm c6 161 sat cuc tir va
day dan kich tir 16ng ngoai 18i st cyuc tir. Loi st cuc tir 1am bang nhiing 1a
thép k¥ thuat dién hay thép cacbon day 0,5mm dén 1mm duoc ép lai va tan
chat. Trong dong co dién nhoé co thé dung thép khdi. Cuc tir duoc gén chat
vao vo may nho cic bulong. Diy quan kich tir dwgc quan bang day dong boc
cach dién va mdi cudn day déu duogc boc cach dién k{ thanh mot khoi tim son
cach di¢n trudce khi dat trén cac cuc tu. Cac cudn day kich tir dugc dat trén
cac cuc tir nay duoc ndi tiép véi nhau.

- Cuyc tir phu: Cuc tir phu duogc dit trén cac cuc tir chinh va dung dé cai
thién d6i chiéu. Lai thép ctia cuc tir phyu thudong lam bang thép khbi va trén
than cuc tir phu c6 dit diy quan ma cau tao giéng nhu diy quan cuc tir chinh.
Cuc tir phu dugc gin vao vo may nhd cc buldng.

- Gong tir: Gong tir dung lam mach tir néi lién cac cuc tir, ddng thoi am
v6 may. Trong déng co dién nho va vira thuong dung thép day udn va han lai.
Trong may dién I6n thuong dung thép dac. Co khi trong ddng co dién nho
dung gang lam v6 may.

- Cac bd phan khac:
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+ Nap may: Pé bao vé may khoi nhitng vat ngoai roi vao 1am hu hong
day quin va an toan cho ngudi khoi cham vao dién. Trong may dién nho va
vira nap may con cé tac dung lam gia d& 6 bi. Trong truong hop nay nip may
thuong 1am bang gang.

+ Co cau choi than: Pé dua dong dién tir phan quay ra ngoai. Co cau
choi than bao gom chéi than dit trong hop chdi than nha mot 16 xo ti chat 1én
cd gop. Hop chéi than dwoc ¢d dinh trén gia choi than va cach dién véi gia.
Gia choi than c6 thé quay duoc dé diéu chinh vi tri chéi than cho dang chd.
Sau khi diéu chinh xong thi dung vit ¢4 dinh chit lai.

e Phan quay hay roto
Bao gom nhiing phan chinh sau:
- L&i sat phan ang:

+ Dung dé dan tir, thuong dung nhitng tip thép k¥ thuat dién day
0,5mm phu cach dién mong & hai mat roi ép chat dé giam tén hao do dong
dién xody gay nén. Trén 14 thép c6 dap hinh dang rinh dé sau khi ép lai thi dat
day quén vao.

+ Trong nhitng dong co trung binh trd 1én ngudi ta con dap nhing 15
thong gié dé khi ép lai thanh 15i sit co thé tao duoc nhitng 16 thong gid doc
truc.

+ Trong nhitng dong co dién 16n hon thi 16i sat thuong duoc chia thanh
nhitng doan nho, giira nhitng doan iy c6 dé mot khe hé goi 1a khe hé thong
gi6. Khi may lam viéc gi6 thoi qua cac khe hé 1am ngudi diy quan va 15i sat.

+ Trong dong co dién mot chiéu nho, 16i sat phan tng dugc ép truc tiép
vao tryc. Trong dong co dién 16n, giita truc va 13i sit co dat gia roto. Dung gia
roto co thé tiét kiém thép k¥ thuat dién va giam nhe trong luong roto.

- Day quan phan ung:

+ Day quén phan ung 13 phan phat sinh ra suit dién dong va co dong
dién chay qua. Day quin phan ¢ng thudng 1am bang diy dong c6 boc cach
dién. Trong may dién nho co cong sudt dudi vai kW thudong dung day co tiét
dién tron. Trong may dién vira va 16n thuong dung day tiét dién hinh chir
nhat. Day quan duoc cach dién can than véi rinh cua 16i thép.
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+ Pé tranh khi quay bi ving ra do lyc li tam, & miéng ranh c6 ding ném
dé d¢ chit dai day quan. Ném dugc 1am bang gd hay bakelit.

- Co gop: Dung dé doi chiéu dong dién xoay chiéu thanh mét chiéu, co
gop gém nhiéu miéng dong dugc ma cach dién véi nhau bang 16p mica day tir
0,4 mm dén 1,2 mm va hop thanh mdt cuc tron. Hai dau truc tron dung hai
6phinh chit V ép chit lai. Giita vanh 6p va truc tron ciing cach dién bang
mica.Pudi vanh gop c6 cao 1én mot it dé han cac ddu day cua cac phan tir day
quan va cac phién gép dugc dé dang.

- Cac bg phan khac:

+ Canh quat: Dung dé quat gié 1am ngudi may. May dién mot chiéu
thuong ché tao theo kiéu bao vé, ¢ hai dau nip may co6 16 thong gié. Canh
quat lap trén truc may, khi dong co quan canh quat hit gié tir ngoai vao dong
co. Gié di qua vanh gop, cuc tir 161 sat va ddy quan roi qua quat gié ra ngoai
lam ngudi may.

+ Truc may: Trén d6 dit 16i sat phan @ng, c6 gop, canh quat va 6 bi.
Truc may thudng 1am bang thép cacbon tét.

~ ~ o
e N Carmiey Stato
ey [eteis)
P (eise
e ——_ Joe®
() PN
/ - | ., 5
0, @)
éege [ = o )
- 8 |
| e\ o N P |
\ ( ,,J’ . / /
> =10y NG
VAT 2 W P
(- a— ~— Roto
B )
St .18,

¢
True —~

Hinh 2.17 Mit cat ngang truc dong co dién mot chiéu
2.1.6.3. Phan loai dong co dién mot chiéu

Dua vao hinh thure kich tir, nguoi ta chia dong co dién mot chiéu thanh
cac loal sau:

- Pong co dién mot chiéu kich tir doc 1ap(a): Dong dién kich tir duoc
ldy tir nguon riéng biét so véi phan ang. Truong hop dic biét, khi tir thong
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kich tir duoc tao ra bang nam cham vinh ctu, nguoi ta goi 1a dong co dién
mot chiéu kich thich vinh ciru.

-Pong co dién mot chiéu kich tir song song(b): Day quan kich tir dugc
ndi song song v4i mach phan ung.

- Pong co dién mot chiéu kich tir ndi tiép(c): Day quén kich tir dugc
mac ndi tiép vai mach phan tng.

Pong co dién mot chidu kich tir hdn hop(d): Day quan kich tir ¢ hai
cudn, day quén kich tir song song va diy quén kich tir ndi tiép. Trong do,
cuon kich tir song song thuong la cuon chu dao.

Diéu chinh téc dé dong co dién mét chiéu:

Uu diém co ban ciia dong co dién mot chiéu so véi cac loai dong co
dién khac 1a kha ning diéu chinh toc o dé& dang, cac bo diéu chinh toc d6 don
gian, dé ché tao. Do d6, trong diéu Kién binh thuong, d6i Véi cac co cau coyéu
cau chat luong diéu chinh tdc do cao, pham vi diéu chinh toc do rong, nguoi
ta thuong st dung déng co dién mét chiéu.

Pbi v6i cac hé thdng truyén dong dién mét chiéu co yéu cau diéu chinh
toc do cao thuong sir dung dong co dién mot chiéu kich tir doc 1ap. Trong
pham vi d6 4n ndy, xét kha ning dao chiéu dong co dién mot chiéu kich tir
daoc lap.

2.1.6.4. Bic tinh co ctia dong co dién mot chiéu kich tir doc 1ap

- Khi nguén dién mot chiéu c6 cong suét vo ciing 16n va dién ap khong
d6i thi mach kich tir thuong mac song song vai mach phan tng, lac nay dong
co got la dong co kich tir song song.
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Hinh 2.18 So d6 ndi day cua dong co kich tir song song

-Khi nguén dién mét chiéu c6 cong suat khong du lén thi
mach dién phan @ng va mach kich tir mac vao hai nguén mét chiéu
doc lap véi nhau, lac nay dong co dugc goi la dong co kich tir dong

~

lap.

[T

Hinh 2.19 So d6 néi day cua dong co kich tir néi tiép
2.1.6.5. Phuong trinh dac tinh co ctia dong co kich tir doc lap
Phuong trinh can bang dién 4p cua mach phan tng:

Ur=Eu+(Ru+Rflu
Uu: Pién ap phan tng
Eu: Suét dién dong phan ang
Ru, R f: Bién tro phan tmg, dién trd phu trong mach phan tng
lu: Dong dién mach phan ang

Ru=ru + rct + rb + rtx
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ru: Pién tré cudn day phan ung
rct: Pién tré cuc tuor phu

rb: Dién tré cudn bu

rtx: Dién tré tiép xuc choi dién
E,= P.N DPw=KD.w

2r.a
P.N
K -
2ra
U
E R:
I
U
CKT Rlv.l

w : Toc dod goc (Rad/s)

E.=K..®n
27n n
W=—=
60 9,55
N
60a

2.1.6.5. Van dé dao chiéu:

- Chiéu quay dong co phu thugc vao qhiéu quay mémen co tf‘lé dung hai
phuong phap. Hodc thay doi chiéu dong phan tng Iu hodc doi chiéu tir thong
(doi1 chiéu dong kich tur Ikt).

- Néu dung phuong phap dao chiéu dong kich tir. Khi may dang quay
thi do hé s6 dién cam cua cudn day leh thich lon (do ¢6 nhiéu vong day) nén
khi thay d6i dong kich thich Ikt thi xuét hién suat dién dong cam Gng rat cao
gay ra dién ap lam danh thung cach dién diy quan kich thich.

- Do d6 d¢ dao chiéu quay dong co ta chon phuong phap dao
chiéudong phan tng Iu.

- Ttr nhitng phan tich trén ta chon phwong phap thay doi toc d6 1a thay
d6i dién ap phan ung Uu (ttc 1a diéu khién Uu) va dao chiéu quay bang dao
chiéu dong phan ang lu.
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2.1.7. May bién ap
2.1.7.1. Yéu cau cta may bién ap

Do sir dung nhiéu mirc dién ap dé cung cép cho cac thiét bi hoat dong
nén ta cAn c6 may bién ap. Cu thé ¢ cac muc dién ap sau khi quy d6i nhu
Sau:

- 12V 1 chiéu cho dong co dién

-5V 1 chiéu cho céac vi xtr Iy va cac mach dién, dén béo...

Tir yéu cau cua viéc thiét ké, ta chon may bién ap co cac thong sé sau:

- bién 4p cudn so cap: 220V

- Cac cuon thu Cép c6 cac muc dién ap: 12V, 5V
2.2. PHAN MEM
2.2.1. Phan mém mé phong mach:

Phan mém Proteus: Proteus 1a mot phan mém mé phong va thiét ké
mach in. Phan mém bao gom hai thanh phan ISIS va AREA

ISIS 1a phan mém mod phong mach, nd co thé mod phong ca mach sé va
mach tuong tu, tuy nhién, diém manh nhat 1a né tich hop rat nhiéu thu vién
linh kién sd, dac biét 1a vi diéu khién. Trong qua trinh thiét ké mach s, can
md phong phan mém cua vi diéu khién nhu PIC, AVR, 8501..., thi day 1a
phan mém 1y tuéng nhat. Bén canh d6, nd con tich hop mé phong mach tuong
tu, md phong ngdn nglr md ta phan cung Verilog, ...

AREA 1a phan mém thiét ké mach in, ban kha nhe, chay day kha thong
minh, tuy nhién viéc quan 1y, sip xép vi tri khi c6 nhiéu linh kién chua hiéu
qua lam.
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Man hinh ISIS
2.2.2. Ngon ngir lap trinh:

Gidi thiéu chung vé hop ngir assembly language:

Hop ngit Assembly language 13 ngdn ngit cap thap dung dé viét cac
chuong trinh may tinh.Cach ding cac thuat nhé than thién dé viét chuong

trinh da thay thé cach 14p trinh truc tiép trén may tinh bang ma may dang s
(numeric machine code) timg 4p dung cho nhimg may tinh dau tién von rat
mét nhoc, dé& gay 16i va ton nhiéu thoi gian. Mot chuong trinh viét bang hop
ngir s& duoc dich sang ngdn ngir may bang mot tién ich goi 1a trinh hop dich
trinh hop dich hoan toan khac vdi trinh bién dich, vén dung dé bién dich cac

ngdn ngit Cap cao sang cac chi thi cip thdp ma sau d6 s& duoc cac trinh hop
dich chuyén d6i sang ngon ngit may. Cac chwong trinh hop ngit thuong phu
thudc chat ché vao mot Kién trac may tinh xac dinh, nd khac ngdn ngit cap
cao thuong doc lap ddi voi cac nén tang kién trac phan cang. Nhiéu trinh hop
dich phuc tap ngoai cac tinh ning co ban con cung cap thém cac co ché gitp

cho viéc viét chuong trinh, kiém soat qua trinh dich cling nhu g& rdi dugc dé
dang hon. Hop ngir da timg duoc st dung rong rai trong tat ca cac khia canh
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lap trinh, nhung ngdy nay né c6 xu huéng chi duoc dung trong mot sd linh
vuc hep, chir yéu dé giao tiép truc tiép véi phan cang hodc xir Iy cac van dé
lién quan dén téc do cao dién hinh nhu cac trinh diéu khién thiét bi, cac
héthdng nhang cap thip va cac tng dung thoi gian thuc.
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CHUONG 3:

THIET KE MO HINH PIEU KHIEN HE THONG CUA TU
PONG SU DUNG HE VI XU LY AT89C52

3.1 SO DO KHOI

Khii ngudn R N | — e
v | ADC (v Sensor
Vi Piéu Khién
Teoxungdao | —N Diéu khién
ong —
AT89C52 [ 3 déngeoDC
Reset ——
Hinh 3.1 So d6 khoi tong quat
Speed
Motor m Driver Motor control
S
I Chiéu, on/off
B¢ diéu khién
bing ta
8 fay Manual
Nguén huéi so.
Chuyén
mach, bio vé \
Nguén Acquy

Hinh 3.2 So do6 khdi chi tiét

3.2. SO LUQC CHUC NANG CUA TUNG KHOI.
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3.2.1 Khéi Nguon.
Khéi ngudn cho VDK

J8 U3

- D14 _12v L7805 +gv
_DIOD 1 3, o RO Ak
P VIR R

Pover C16]
TN

N :_ T ' \
22000 —Fm ﬁoouF 104 102 \
: | -

NS

GND
|m
[
[gp]
=
'3
=

o

—

o

o =2

m [=2]
L

Hinh 3.3 Khdi ngudn vi diéu khién

Ngudn nudi cua VDK 12 ngudn DC 5v, sau khi qua bién ap 12V, dién
ap xoay chiéu 220V s& con 12V va duoc dua qua chinh luu thanh dong
1chiéu, sau khi qua IC 6n ap 7805, dién ap ra con 5V va duoc dua vao VDKL
Pay 1a mach dung dé tao ra nguén dién ap chuan +5V. Sir dung IC7805. Pau
vao 1a dién ap AC sau khi duoc bién d6i qua may bién ap, dua vao bd Diod
cau dé cho ra dong DC ( ltic nay dién ap nam trong khoan 7v10v ). Sau khi di
qua IC 6n ap 7805 s& tao ra dong dién ap chuan +5V cungcap cho mach.

3.2.2. Khéi thu hdng ngoai.

IRL1

IRLINK
<TEXT

Hinh 3.4.a
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Thu vo KL US

N ™
—1
c21
Encoder | 4. 7uf
L

Hinh 3.4.b

Khéi nay gdm mat thu hdng ngoai U5 ¢6 vo boc bang kim loai dé
chéng nhiéu.
Hinh dang bén ngoai nhu hinh trén.
Cau tao bang chat ban dan c6 3 chén:
Chan 1 dua tin hiéu ra (OUT ).
Chén 2 ndi dat. (GND)
Chén 3 ndi ngudn +5V ( VCC).
+ bién trd R50 va tu hda C21 ¢6 tac dung loc nhiéu.

+ Chén tin hiéu OUT duoc ndi v6i chan ngat ngoai ciia VDK

- Nguyén ly hoat dong:

Khi remote phat tin hiéu hong ngoai thi mat thu s& nhan dugc tin hiéu, tin
hiéu thu duoc nhd tu C21 va tré R50 loc nhidu rdi dua tin hiéu vé chan ngat
ngoai INTO cua VDK.

3.2.3. Khéi Reset.

i
i

|
T

Hinh 3.5 Khdi reset

Khoi reset co tic dung dua VDK vé trang thai ban dau. Khi nit Reset
dugc 4n dién ap +5V tu ngu@)n dugc ndi vao chan Reset cia VDK dugc chay
thang xudng dét lac nay dién ap tai chan VDK thay d6i dot ngot vé 0. VDK
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nhan biét duoc sy thay d6i duoc sy thay doi nay va khoi dong lai trang thai
ban dau cho hé théng.

3.2.4. Khéi diéu khién.

vee VCe vee
RO LR10 R11
$I0K $I0K $IK
un U3 U4
| el )| (T) | ol ) o .1 ;'- ) (T3
4 3 4 3 1] 3
s (o C10 M
—H— -
NI IR |
GND GND GND

Hinh 3.6 Khdi diéu khién

Gom 3 nt 4n, hoat dong tuong tu nut Reset. Khi an nut thi chan 2,3
duoc ndi véi chan 1, 4 dién 4p xubng dat lic nay dién ap tai 2 chan 2, 3 bang
0 1am cho VDK nhan biét duoc su thay doi nay va thyc hién lénh can diéu
khién. Nt tha nhat 1a dong co dimg. Nat tht 2 1am dong co quay thuan, nit
thr 3 1am dong co quay nghich.

3.2.5. Khéi tao xung dao dong.

5
i; XTAL2
[r— XTAL1
it
T2
) | 1 II]: 2 d Atmegal6
12MHz
=1 ——1D
22pF 22pF

Hinh 3.7 Khdi tao xung dao dong

3.2.6. Khéi diéu khién trung tam.
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Vi diéu khién AT89C52 1a phan tir thu nhap xu 1y thong tin va dua ra
cac tin hiéu diéu khién thiét bi.
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Hinh 3.8 Khéi diéu khién trung tim

3.3. PAC TA HE THONG FSM
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Cuc han dong

4 Vit cin Khong ¢0 tin hiéu

Tin hiéu : | sensor va het thoi gian
smsor  ( THy opening

Td Sucd  Resetbing

min '
- Vitcin Stop,waming )~ Resd
S(  opeting  }——

Cuc han m¢

Hinh 3.9 Khéi dic ta hé théng FSM
3.4. SO PO CALL GRAPH:

Motor
Motor control

routine

AutoDoor

control
Sensor Sensor control software
routine
l% DK Manual control
bang tay routine

Hinh 3.10 So D6 Call Graph

44



3.5. SO0 PO MACH HOAN CHINH

3.5.1. So db nguyén ly mach:

Hinh 3.11 So d6 nguyén 1y mach

3.5.2. Két qua chay thu:




Hinh 3.12 Két qua chay thir
3.6. SO PO THUAT TOAN:
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Hinh 3.13 So d6 thuat toan
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3.7. CHUONG TRINH LAP TRINH CHO VI PIEU KHIEN AT89C52:

Code chwong trinh nap cho AT89C51

#include<sfr51.inc>

CA

D A

EN_A

FW

STOP

REV

START
DATAL

DEM
CHIEUQUAY
PWM
TRANGTHAI
ORG 0000H

ORG 000BH

ORG 001BH

ORG 0030H

BIT P0.5
BIT P0.6
BIT P0.7
BIT P3.5
BIT P3.4
BIT P3.3
BIT P3.2
EQU P1
EQU R1
EQUR5
EQU 30H
EQU R6

LIMP SETUP

LIMP NGATTO

LIMP NGATT1

SETB EA

SETB ETO
SETBET1

MOV DATA1L,#255
SETB START

MOV TMOD,#11H
MOV THO,#HIGH(-1000)
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MAIN

KTREV:

KTSTOP:

NGATTI:

NGATTO:

MOV TLO,#LOW(-1000)
MOV TH1,#HIGH(-5000)
MOV TL1,#LOW(-5000)
SETB TRO

SETB TR1

MOV PWM #1

MOV DEM,#0

JB REV,KTREV

JNB FW,$

MOV TRANGTHAI#1
JMP MAIN

JB REV,KTSTOP

JNB REV,$

MOV TRANGTHAI#2
JMB MAIN

JB STOP,MAIN

JNB STOP,$

LCALL DUNGCHAY
MOV TRANGTHAI#3
JMB MAIN

CLR TR1
MOV TH1,#HIGH(-5000)
MOV TL1,#LOW(-5000)
SETB TR1

LCALL READ_AD

RETI
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CLR TRO

MOV THO,#HIGH(-1000)
MOV TLO,#LOW(-1000)
SETB TRO

PUSH ACC

MOV A PWM

CINE A #0,DIEUXUNG
JMP THOAT _T0

DIEUXUNG:

CINE TRANGTHAIL#1,NGUOC
INC DEM

MOV A,DEM

CINE APWM,KTTIEP

LCALL DUNGCHAY

KTTIEP:

CIJNE DEM,#100,THOAT_TO
LCALL CHAYTHUAN

MOV DEM,#0

LIMP THOAT_TO

NGUOC:

CINE TRANGTHAIL#2, THOAT_TO
INC DEM

MOV A,DEM

CINE APWM,KTTIEP1

LCALL DUNGCHAY

KTTIEP1:

CJNE DEM,#100,THOAT_TO
MOV DEM,#0
LCALL CHAYNGUOC

THOAT _TO:
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READ_AD:

CHAYTHUAN:

CHAYNGUOC:

DUNGCHAY:

DELAY100US:

END

POP ACC
RETI

CLR START

LCALL DELAY100US
SETB START

MOV PWM,DATA1
RET

SETBEN_A
CLRC_A
SETBD A
RET

SETB EN_A
SETBC_A
CLRD A
RET

SETB EN_A
CLRC_A
CLRD_A
RET

MOV R7,#60
DINZ R7,$
RET

ol



KET LUAN
Sau mét thoi gian nghién ctru tim hiéu, duéi sy huéng din nhiét tinh
cua thay giao TS Nguyén Trong Thing, em di hoan thanh do an nghién ctu
thiét ké mach ty dong dong ma ctra ty dong sir dung vi xir Iy 8051

Cac van dé da giai quyét:

-Vé co ban di tim hiéu duoc tinh ning, cic thong sé ky thuat va
nguyén ly hoat dong cua mot sd linh kién, thiét bj dién phuc vu cho ghép ndi
hé thng.

- Ndm duoc cau tric va nguyén 1y hoat dong cua cac khdi trong hé
théng diéu khién cta tu dong.

Véi dé tai nay, trong tuong lai em s& phat trién né & mic cao hon va
tich hop thém tinh ning bao mat, tinh ning ty dong dong mo cira dé luu thong
khong khi va diéu hoa nhiét do theo nhiét do theo ché do lap trinh trudc...
mg dyung rong rii vao trong cudc séng nhu hé théng cira tu dong thong minh
cho gia dinh, siéu thi...

Do thoi gian thuc tap ngan va kién thirc chuyén mén con nhiéu han ché
nén do an khong tranh khoi nhitng khiém khuyét k¥ thuat, kinh mong céc thay
co tham gia gop ¥ dé em hoan thién d6 4n, dé d6 an sat véi thuc té va sin sang
tmg dung st dung trong cudc song.

Em xin chan thanh cam on!
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