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LOI NOI PAU

Ngay nay, voi su phat trién manh mé cua cong nghé ché tao thiét bi tu dong
hoa, két hop voi nhitng thanh tyu trong cong nghé vi dién tr va cong nghé thong
tin, da cho phép tao nén mot giai phép ty dong hoa hoan toan trong moi linh vuc.
C6 thé noi ty dong hod di tro thanh xu hudng tat yéu ciia bat ky qudc gia, lanh
thd nao.

Xuét phat tir thyc trang giao thong & cac thanh phé 16n ¢ nuéc ta (nhu Ha
No6i, Tp HO Chi Minh) va céc nuéc trén thé gidi, véi su gia ting ngdy cang 16n
ctua cac phuong tién giao thong (ddc biét 1a 6t6), mot nhu cau vé bai dau dd cho
cac phuong tién giao thong 1a yéu cau cap bach. Mot mit, giam tit nghén giao
thong, n6 con dem lai mat tham my cho mot thanh phé 16m hién dai. Véi 1y do do,
em d3 khao sat thiét ké mot mo hinh bii dau xe ty dong. Qua mot thoi gian hon 3
thang tim hiéu va thuc hién dé tai “Lap trinh thiét ké nha giir xe tw dong diéu
khién bang PLC S7 — 200” nho duogc sy huéng dan tan tinh cta thay gido Th.S
Nguyén Puc Minh va cac thay c6 trong BO mon em di hoan thanh dé tai.

Pé tai cia em gdm cac nodi dung

Chuong 1: Téng quan vé hé thong nha giit xe tuuj dong

Chuong 2: Gidi thiéu vé PLC S7-200

Chuong 3: Lap Trinh thiét ké nha giit xe tu dong st dung k§y thuat PLC dé

dieu Khién



CHUONG 1.
TONG QUAN VE HE THONG NHA GIU XE TU PONG

1.1. TINH HINH GIAO THONG CAC THANH PHO LON O NUOCTA

Viét Nam dang trén da hoi nhap va phat trién, tién 1én thanh mot nude c6 nén
cong nghiép phat trién cao, cong nghé hién dai, doi séng vat chét ciia con nguoi
ngay cang dugc nang cao. Va sy tat yéu kéo theo 1a sy phat trién ngdy cang ting
cua ciac phuong tién c4 nhan trong d6 c6 ca xe may va 6 t6. Trong tuong lai
khong xa ¢ Viét Nam 6 t6 khong con 1a hang hoa xa xi. Trong khi co sé ha ting
lai khong bét kip voi su phat trién cla phuong tién. Su mat can béng nay dan dén
su mat m¥y quan d6 thi 1a do thiéu cac nha gilt xe , nén bét budc ho phai 14n chiém
1ong 18 duong, tinh trang ket xe va tai nan giao thong xay ra lién tuc. Co thé noi
quy dat cho giao thong tinh 13 qua it.Hién nay, van dé thiéu chd dd xe tai Ha Noi
va TP H6 Chi Minh d4 tré nén tram trong. Vi tdc do tang sb luong 6 t6 dang ky tai
2 thanh phd nay 1a 15% mdi nam, va tinh trang hét quy dat d6 thi dé phat trién nha
giit xe thi dén nhimg nam sau, nguy co khong con chd dd xe 1a diéu chéc chin. Viéc
cac nha quan 1y d6 thi giai quyét cho d& xe trén 10ng duong chi 13 bién phap tinh thé
tam thoi, vi ngay ca quy duong cho giao thong dong ciing dang bi thu hep dan do
tdc do phat trién s luong xe 6 t6, do d6 néu tiép tuc st dung 1ong dudng dé dd xe 6
t0 s€ gay ra nguy co un tic giao thong, dan dén cac hau qua tiéu cuc vé kinh té va
xahoi.
1.2. THUC TRANG KHA NANG PAP UNG NHU CAU CUA CAC NHA
GIU XE O VIETNAM
Theo s6 liéu thong ké cua Cong ty khai thac dién dd xe Ha Noi, hién trén dia ban
Ha Nbi c6 129 diém d xe cong cong do cong ty quan 1y, voi téng dién tich 22,94
ha, cong suit 4 5863 xe 6 t trong d6 c6 123 diém dd xe trén hé phd, dién tich
khoang 70.430 m2, 6 diém dd xe trong khuon vién véi téng dién tich 158,984 m2.
Véi téng dién tich noi trén, cac bén, diém dd xe chi méi dat 0,45% quy dat xay
dung d6 thi danh cho giao thong tinh va chi dap tng duoc 15-20% nhu cau d6 xe

cua thudo.



Ma theo quy hoach phat trién d6 thi cia Ha Noi dén nam 2010 di duogc thu
tuéng Chinh pht phé duyét, quy dat xay dung d6 thi danh cho giao théng tinh
phai dat tir 3% - 5%, tic 1a phai ¢6 tir 500 - 750 ha dat dé xdy dung nha giir xe
cong cong. Tuy nhién, viéc dap tng yéu cau dat nay ngdy cang to ra khong kha
thi do gia tri dit dang tang nhanh, va nhu cau dit cho cac muc dich cip bach khac
cling dang thiéu trim trong.

Tai TP. H Chi Minh, hién nay di¢n tich mat duong cho mdi dau xe & trang
thai tinh chi con 1 m2 / 1 xe (so voi 5 m2/ xe vao nam 1976). Chi tinh riéng khu
vuc Quén 1, theo khao sat ctia Cong an Tp. HCM, s6 6 to 4 chd thuong xuyén co
nhu cau dimg d trong khu virc Quan 1 13 6.700 xe / ngay dém, trong khi d6 hién
nay Quan 1 chi c6 6 nha giit xe vdi 432 chd va cac khach san, cao dc co nha giir
xe riéng phuc vu khach khoang 2.460 chd. Nhu vay hién nay hang ngay tai Quan
1 ¢6 2.028 xe phai chay long vong hodc d sai chd gy ach tic giaothong.

Hién nay, dé giai quyét van dé giéng nhu cac do thi Viét Nam dang phai
d6i miat nay, nhiéu nudc trén thé gidi da s dung hé thdng nha giir xe nhiéu ting
tu dong, va da tré thanh phé bién, khong chi & cac nudc chau A dat chat nguoi
dong nhu Nhat Ban, Han Quéc, An Do, Singapore, Malaysia, Trung Quéc, ... Mma
con & nhitng nude chau Au va M. Tai cac nude nay déu ¢ cac cong ty chuyén
kinh doanh nha giit xe 6 to nhiéu loai, trong d6 hé théng nha gilr xe nhiéu tﬁng tu
doéng duoc st dung rat phd bién. Cac cong ty san xuat hé théng nha gii xe tu
dong 14 cac nha ché tao, khong truc tiép kinh doanh nha giit xe ma chi cung cap
va lap dit thiét bi cho cac nha dau tu. Cac cong ty san xuit hé thong nha gitr xe tai
cac nudc ndy déu 1 cac cong ty co khi co kinh nghiém vé thiét bi nang. Ngoai ra,
con cac hé théng cac cong ty san xuat cac thiét bi phu tro nhu: hé thong 1dy vé tu
dong doc thé, cua tra tién tu dong, hé théng may tinh diéu khién tudong.

1.3. CAC GIAIPHAP
Heé théng nha giit xe ty dong: Cau tra 11 cho nhing nan giai trén.

Cho dén nay tai Viét Nam chua c6 nha giit 6 t6 nao dung hé thong dd xe



nhiéu ting tu dong. Tuy nhién xu huéng Viét Nam sé st dung loai nay 14 tat yéu
do mat do xe gia ting nhanh hon téc do phat trién mat bang giao thong, dan dén
nhu cau cap thiét phai co ké hoach xay dung cac nha gitt xe dé tranh tinh trang un
tic giao thong do sir dung mat duong 1am bai dd xe.

Dé giai quyét tinh trang Un tic giao thong tai trung tim thanh phd va lap lai
trat tu d6 thi s¢ giao thong céng chinh Tp. H6 Chi Minh dua ra chuong trinh
Chdng un tic xe do thi va phat trién co so ha tang giao théng thanh phd”.

Trudc tinh hinh nay, theo so giao thong cong chinh, thanh phé dang kéu goi
dau tu xay dung cac nha giir xe, s¢ Quy hoach kién tric dugc giao nhiém vy tim
kiém quy dat trién khai cac dy an dau tu Thanh phd ciing c6 ch truong danh quy
dat clia cac cong ty, xi nghiép gdy 6 nhiém & noi thanh dé quy hoach xay dung
nha gilr xe.

Mit khac dé tiét kiém dién tich mit bang thi chiing ta nén:
*Xay dung cic nha giir xe cao tang nham ting kha ning luu giit xe
trén cung mdt diéntich.
*Xay dung cac nha gitt xe trong long dat nham tiét ki toi da dién tich
mat bang phia trén.

Thong thudng bén canh cac tda cao dc ludn ton tai nhitng khoang dét trong
c6 thé chira 3 - 4 xe. Ciing vé6i dién tich d6 chung ta xdy dung nha giir xe ty dong
s& c6 strc chira 1én toi 60 xe. Pay 1a diéu mo udc nhung voi cong nghé hién nay
hoan toan thyuc hién dugc voi giai phap nha gilr xe ty dong.

Nhung x4y dung cac nha giit xe trong ndi thanh 14 van dé nan giai vi quy dat
khong c6 nhiéu, chi con cach tan dung khoang khong gian dudi mit dat va trén
cao. Nhung muc tiéu dit ra 1a khi xay dung cac nha gitt xe nay thi hé s6 st dung
dién tich phai 12 cao nhit. Diéu nay chi c6 thé c6 & cac nha giit xe ty dong
(Automatic Car Parking), vi toan bd khong gian cta nha giit xe 1a st dung dé
chtra xe, va hoan toan khong cé dién tich danh cho dudong xe chay.

Hién nay hé théng nha giir xe tu dong di va dang duoc str dung rat nhiéu

nudce trén thé gi61. Va dac biét phat trién manh & Han Quéc va Nhat Ban.



1.4. TONG QUAT VE HE THONG GIU O TO TUPQONG
1.4.1. Khai niém vé hé thong nha giir xe tudong

hé théng nha gitr xe 6t6 tu dong 1a hé théng hoat dong duwa trén nguyén Iy
hoat dong ctua hé théng luu kho ty dong ma hang hoa la 6t6 va c6 do chinh xac
nhét dinh.

Trong hé thong nay xe duogc luu gitt & cac 6 ( Block parkings ) dudi mit dat
hodc trén cao. Dé thuc hién viéc luu gilt nay h¢ théng st dung cac thiét bi nang
chuyén. Pay 1a thiét bi co thé c6 chuyén dong theo cac phuong sau: phuong
ngang, phuong ding, phuong chuyén dong xoay véi do chinh xac va an toan cao.
Hoat dong ctia cic may nang chuyén dugc diéu khién boi may tinh.

May tinh quan 1y toan bd hoat dong cua hé thong nhu: sé luong xe hién
dang giit, s6 chd trong con lai, trang théi tai cac 6 luu tri, ...
1.4.2. Sy hinh thanh va phat trién h¢ thong giir 6t6 tudong

Sy ung dung khoa hoc k¥ thuat vao san xuat giup cic hing xe ngdy cang
giam chi phi san xuét, cing véi su phat trién vé nghanh cong nghiép 6td & cic
nudc dang phat trién nhu: Trung Quéc, Han Quéc, Pai Loan, ... di lam cho
nganh cong nghiép 6t6 ngay cang phat trién vé s luong ciing nhu chat luong. Vi
thé dy doan 6t6 sé& 1a phuong tién di chuyén ca nhéan trong nhimg thap ky t6i.

Ban dau nguoi ta xdy dung cac nha cao tang hodc cic bai xe ngdm dudi mat
dat, hé thdng nay thi ngudi 1ai xe phai tu minh 14i xe vao vi tri giit bang céc
duong xoan dc vi thé khé quan 1y véi sb luong xe 16n. Hodc ton rat nhiéu nhan
Irc va tén dién tich dung 1am cac 1an dudng cho xe chay.

Vio dau thap nién 90, hé théng gitr xe 6t ty dong ra doi. Cac thiét bi co khi,
dién ttr dugc sir dung dé thay thé ngudi 14i xe vao bai nho viée ap dung nguyén 1y

thiét bi nang chuyén ciing v6i nganh diéu khién ty dong, tw dong hoa



san xuat va dién tir. Pén gitra thap ky 90 rat nhiéu cong ty duoc thanh lap va da
xay dyng nhiéu nha giit xe 6 quy mé 16n.

Nha giir xe 6t6 nhiéu ting theo kiéu dung thang may dua Ién tang cao, sau d6
141 Xe ra tAng d6 13 kiéu d6 xe nhiéu ting két hop hé thong co khi don gian nhat, xuit
hién tir nAm 1918 tai My, sau d6 lan truyén sang chau Au. Ngay tai Thanh Ph Ho
Chi Minh hién nay vin con déu tich ctia thang nang Xe ndy lai bai dd xe bén hong
khach san Kim D6. Sau do, dén nam 1964, hé théng ban ty dong ra doi tai Chau Au
(Puc va Y), v6i hé thong nay thang ning két hop di chuyén xe dén vi tri cua tang,
nhung van can nguoi 14i xe dua xe vao hé théng .

Loai hinh nay dugc tng dung tai Nhat Ban tir khoang nam 1975. K& tir nam
1982, hé théng tu dong hoan toan khong can ngudi i tiép tuc duoc phat minh tai
chau Au (dau tién tai Pirc). Do tinh chat dat chat ngudi dong, cic cong ty Nhat
Ban nhanh chong phat trién céng nghé nay tai Nhat ban va tng dung rong rai tir
nam 1985. Hién nay, Nhat Ban va Han Quéc 1a 2 nudce co sd lugng hé théng do
xe tu dong nhiéu nhat thé gidi, khach du lich ¢6 thé d& dang tim thdy nha giit xe
tu dong tai bat ki khu phé nao tai Tokyo va Seoul.

Bii d6 xe tu lai thong thudng cé nhiéu bat tién nhu: dé bj mat cap phu ting
xe néu vi tri 6 xe khong ldp camera an ninh, ngudi lai xe khong ¢ kinh nghiém
phai mat nhiéu thoi gian dé dua xe vao vi tri xe chat hep ( doi khi gay ra un tic
cuc bo ), va hau nhu rat kho kiém soat khi thai va tiéng 6n khi xe di chuyén trong
khu vuc dd xe. Ddi vai cac bai xe tu 1ai dién tich 16n, nguoi lai xe phai mat rat
nhiéu thoi gian dé tim chd dd va tim ra xe ctia minh khi 13y xe.

Va diéu ma phan 16n nha dau tu quan tAm nhat 13 bai dd xe tu 1ai chiém nhiéu
dién tich cta cong trinh (binh quan 25m2 cho 1 vi tri d6 xe bao gdm dién tich
duong di chuyén).

Hién nay hé théng gilr 6t0 ty dong da c6 mat nhiéu nudce trén thé gid1 dac biét
1a tai cac nudc phat trién nhu: My, P, Phap, Ha Lan, Han Qudc, Nhat Ban, Dai
Loan. Piéu d6 cho thiy nhu cau vé bai giit xe tur dong 1a kha cao nhat 1a di véi

nhing thanh phd c6 mat do dan sé déng va sd lugng 6t6 nhiéu.



1.4.3. CAu tao chung ciia hé thong giir 6t6 twddng
1.4.3.1. Két c4u ciia hé thong giirxe

Céu truc chung cua hé théng nha giit xe 6t6 tu dong thudong thay d6 1a co
ciu tao nhiéu tﬁng. Moi téng c6 nhiém vu chiu tai trong toan by xe dugc gitr trén
ting d6. Do d6, cac tang phai di d6 cimg ciing nhu d6 bén dé ching khéng bi
bién dang dang ké. Chinh vi viy, cac tang thuong dugc xay dung theo hai cach
Sau.

CAu tao bang bé tong: dugc tao ra bang phuong phap dic bé tong cac cot dd
va san tang gidng nhu x4y dyng cac tdoa nha dé ¢ thuong thiy. Cac tang taora
bang phuong phap ndy cd ciu tao chéc chin, chiu duoc tai trong 16n dong thoi co
tudi tho cao. Tuy nhién phuong phap nay mét rat nhiéu chi phi.

Chu tao bﬁng két cau thép: dugc tao ra nho su lién két cac dam thép theo
phuong ngang va phuong dimg. Cac dim thép duoc lién két véi nhau bang lién
két bulong hodc dugce han chit v6i nhau. Cac dam thép thuong 1a thép dinh hinh
C, I V, c6 thé tim thdy trén thi truong. Khéi luong cling nhu chi phi dau tu tao ra
cac tang thip hon phuong phap xdy dung bing bé tong. Bén canh d6 viéc xdy
dung theo phuong phap nay don gian hon cho nén chi phi xay dung thap. Tuy vay
céc tang dang nay c6 do bén va tudi tho thip hon dang c6 cdu tao bang bé tong.
1.4.3.2. Thiét bi nang — chuyénxe

buogc dung dé thuc hién viée nang chuyén 6t6 tir tram dau dén vi tri luu gitr,
cling nhu 13y xe ra khoi vi tri luu giit va chuyén dén tram dau ra. Dé thuc hién céac
nhiém vu nay, thiét bi nang chuyén c6 kha nang chuyén dong theo phuong ngang
va phuong dtng. Do d6 mot hé thong gittr xe tw dong thudng phai co ba hé thong
truyén dong sau:

- Thiét bi di chuyén theo phuong ngang: c6 thé dung ciu di chuyén hai
dam, bang chuyén, xich, thanh ring — banh rang, ... Trong d6 cau di chuyén va
xich duoc st dung nhiéun hat.

- Thiét bi nang theo phuong dtng: thang ning, xich, cap, nguyén 1y truc

vit, ... Trong d6 thang nang duogc sir dung phd bién nhat.



- Thiét bi chuyén xe 0 to tir tram dau vao thiét bi nang chuyén hodc thiét
bi nang chuyén vao 0 luu trlt va nguoc lai: dung xich, xilanh thuy luc,
thanh rang, banh rang, xe con, robot tu hanh, ...

- Thiét bi xoay: dung dé xoay 6t theo hudng c6 loi nhét trong khi xe 6t di
chuyén ra hodc vao hé théng, thuong dung trong trudng hop hé théng chi c6 mot
16 di chung cho viéc giri xe va lay xe nén viéc xoay dau xe theo hudng di chuyén
thuan tién cho khach hang.

Tuy theo quy mo, dién tich dat ma ta co thé xdy dung hé thong két hop lai
cac dang truyén dong trén tao thanh mot hé théng hoan chinh.
1.4.3.3. Block giir xe — O luu giirxe

La noi chira xe cudi cing trong hé thong, két cau va kich thuéc duge lam
sao cho gilt dugc cac loai xe c6 cung kich thudc, két cAu sao cho thuan tién cho
thiét bj chuyén xe 6t tir tram dau vao thiét bi nang chuyén hodc tir thiét bi nang
chuyén vao 6 luu trit va nguoc lai d& dang.
1.4.3.4. Hé thong diéu khién

H¢ théng diéu khién 1a bd nao cua hé théng gitr 6t6 tu dong, noxac
dinh vi tri cho thiét bi nang chuyén xe dén vi tri chinh xac. Vi tri cia mdi xe 6t6
trong hé théng déu duoc xac dinh dé diéu khién thiét bi chuyén doi xe dén gian
lru giir riéng biét. Mdi 6 nay duoc xac dinh theo ting, gian, bén trai hay bén phai
161 di giira hai ddy. Vi tri mdi 6 duoc gan cho mdt mi sb va dugc quan 1y nhd may
tinh. May tinh theo ddi trang thai ciia méi 6 xe ( ¢6 xe hodc khong co xe ). Méi
khi qué trinh luu xe hoac léy xe hoan thanh, may tinh s€ cdp nhat trang thai hién
tai cla tirng gian dé xac dinh vi tri c6 xe dang dé vao vi tri tréng.

Phuong phap dinh vi tri c6 thé thuc hién nhd dém sé gian va ting theo
huéng di chuyén. Ngoai ra c6 mot phuong phap khac, d6 13 cung cip cho mdi 6
mot ma nhi phan xac dinh vi tri va dugc gén vao 6 d6. Thiét bi quét quang hoc sé
gitp ta xac dinh vi tri 6 can tim.

Pé thuc hién xac dinh vi tri va dan thiét bi trung chuyén xe dén noi yéu
cau, diéu khién nhd may tinh va bo diéu khién PLC duoc sir dung trong hé thong.

May tinh dam trach cong viéc quan ly cac hoat dong cia hé théng, cu thé



la quan 1y théng tin va hé thdng ghi nhé dir lidu. Trong khi d6 PLC thuc hién nhiém
vu diéu khién cac thiét bi trong hé thong nhu thiét bi trung chuyén va cira ra vao.
1.4.3.5. Hé thong giao tiép véi ngudi ding
Hé thong nay c6 chirc ning giao tiép giita nguoi dung va hé théng thong

thuong co cac dang sau:

*Jang t6 hop phim va dén LED.

®J)ang man hinh cdm Ung.
1.4.4. Cac thong sb co ban ciia héthong
1.4.4.1. Sttc chira 16n nhét

Strc chira 16n nhéat 13 sb lugng xe toi da ma hé théng c6 thé chira duoc.
Thong s6 trén thé hién quy mé cta hé thong gitr 6t6 tu dong. Theo sd luong xe,
hé thdng gitr 6t6 ty dong chia thanh cac loai sau:

- Loai quy mé gia dinh: Strc chira tir 1 dén 6xe.

- Loai quy m6 congcong:

+ Loai quy mé nho: Chua tir 20 dén 50 xe.
+ Loai quy mé vira: Chua tir 50 dén 100 xe.
+ Loai quy mo 16m: Lén hon 100 xe.
1.4.4.2. Hé s6 sir dung diéntich
Hé sb st dung dién tich 1a ty sb gitta dién tich mat dat va sd luong xe giir
t6i da. Thong sé nay phu thudc vao hé thong sir dung ciing nhu chiéu cao cong
trinh. N6 cho ta biét mtrc do sir dung dat, tir d6 ching ta phai thiét ké mo hinh va
lwa chon hé théng sao cho hé s6 nay la t6i wu nhat.
1.4.4.3. Thoi gian nhap hoic layxe
Day 1a mot thong sb quan trong thé hién mirc d6 hiéu qua cta hé théng.
N6 phy thude chil yéu vao hai yéu té sau:

- Tc d6 di chuyén ciia cac thiét bi nang chuyén: Bao gdm tdc d6 nang, toc
d6 di chuyén ngang va tbc d6 di chuyén xe tir khung nang vao cic 6 luu trit. Cac
thong sb tbc do duoc chon theo cac tiéu chuin quy dinh d6i véi cac mdy nang
chuyén.

- Hanh trinh di chuyén cua cac thiét bi nang - chuyén: La thong s rat



quan trong. N6 phai 14 con duong ngin nhat co thé. Do d6, thong sd nay duogc
chon theo phuong an t8i wu nhat, hodc phu thudc vao su b tri cac hé théng nang
— chuyén sao cho t6i wu nhét.

1.4.5. Loi ich ciia hé thong giir 6t6 tw dong

+ Tiét kiém dién tich: Hé théng tan dung toan bd thé tich khong gian nho
vao khai thac chiéu cao ctia khong gian. Bang viéc luu giir xe ¢ dd cao nhéat dinh
so voi mat dat, sb lugng xe ma mot tram gilt xe tu dong co thé chira gép hang
chuc 1an so v&i mot bai giit 6t6 théng thudng. Vi du nhu v6i dién tich trén mat dat
c6 thé chua t6i da 12 8 xe. Nhung khi x4y dung nha giit xe ty dong trén dién tich
nay chung ta ¢ thé chira khoan 100 chiéc xe 6to.

+ Tiét kiém thoi gian: Thay vi khach hang phai tu tim chd dé xe trong
cac bai xe thong thuong va rat kho khin nhét tai gio cao diém, v6i nha giir xe tu
dong thi khach hang chi can dua 6t6 vao tram dau va nhép li¢u la co thé an tdm ra
khoi xe va di 1am viéc khac. Ma khong can quan tdm vi tri dé xe. Cong viéc nay do
hé théng dam nhan. Nhu vay thoi gian dugc tiét kiém cho khéach hang.

+ Tbi uu viéc str dung niang luong: Pau tién ching ta khong phai ton nhién
liéu cho viéc di chuyén xe , tim chd trong bai. Va ning luong hoat dong cho hé
théng duoc quan 1y bang may tinh, may tinh c6 thé t6i wu héa nang luong st
dung.

+ Khong 6 nhiém méi trudng: Do hé théng hoat dong hoan toan nh¢ vao dién
ning nén khong c6 khi thai trong qua trinh van hanh hé thong. Va han ché t6i da 6
nhiém tiéng on. Vi tit ca cac dong co déu st dung dong co dién.

+ Khong gay hu hai cho phuong tién: Khong gdy va quet gitra cac xe voi
nhau va hé théng ciing hoan toan khéng gy hu hai cho xe gui vi hé thdng hoan
toan ty dong.

+ Chi phi hoat dong thap: Do khong c¢6 cac nhan vién trong xe, ban
vé,... Toan hé thong chi can vai ngudi giam sat hoat dong, diéu khién. Chi can
vai ngudi diéu khién vi toan bo hé thdng duoc quan 1y bang man hinh may tinh
theo doi tur xa.

+ Dé dang bao tri va sita chira: Do hé théng ciu tao tung phﬁn doc
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1ap vo1 nhau vé mit co khi.

+ Kha nang linh hoat cao: Tuy vao dién tich dat, ma ching ta bd tri hé
théng theo dién tich dit c6 sin. Va tiy vao nhu cau ma quy mo hé thdng c6 thé
thay d6i cho phu hop.

+ Tinh an toan cao: Kha ning xe bi liy cip va pha hoai 13 hoan toan kho c6 thé
xay ra. Nho cac thiét bi cam bién va gidm sat bang camera.

1.5. CAC HE THONG NHA GIU XE TUPONG

5en huﬁng ¢dn hudng xe vao

1.5.1. H¢ thong giir xe loai thangniang
SPECIFICATIONS / QUI CACH CHINH

Dildn gldl H§ théng KPE
Logi xe Logi va Loai Idn
Kich thudc xe S050(L) x 20S0(W) x 1600(H) | 5150(L) x 2150(W) x 1600(H)
Trong kigng xe 1850 kgs 2200 kgs
Diém vao Cia md 18n / xubng & cda & chinh gila
Didu khidn 10 nGt b&m & bang touch screen
Dign AC 3 Phase 220V/380V, AC 1 Phase 110V/220V
Tiéu thy dién 40 ~ 70 KVA
o | 15 ~ 45 kW 45 kW
Han ioh 3.7 kW 5.5 kW
Tée 36 Nang He 45 ~ 129 m/phit
Hanh tinh 40 m/ph(t

Hinh 1.1: Hé thdng nha giir xe loai thang ning
Loai hé thdng nha giir xe 6 to dang thang nang 13 loai hé thong rat thuan
tién, an toan, kinh té. Vi loai nay s¢€ tang tdi da dién tich st dung, 60 xe cb thé

dd trén dién tich ¢t danh cho 3 xe (khoang 48 m2), tc d6 xe ra vao nhanh
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(60m/phut). Hé thong tuong thich PC 14p trinh diéu khién toan bd van hanh cta
hé thong nén cac van dé xay ra (néu c6) sé& co thé dugc phat hién va giai quyét tirc
thoi. Do tuong thich PC nén hé thong lién tuc cip nhat cac thong tin vé tinh trang
hoat dong cua h¢ théng va thu thap dir liéu vé xe vao, ra, cudc phi trén co s¢ tung
gid, ting ngdy, ting tuan, ... Hé thdng c6 thé dugc thiét ké véi cac kich thudc
khac nhau phu hop véi kich thude cho phép bén trong toa nha. Rung dong, tiéng
on va lugng dién tiéu thu duoc giam thiéu nho thiét bi bién tan.

1.5.2. Hé thong dd xe dang ting di chuyén

HE THONG

W TIVONG LA 347 PTe 0 COA
S TNOY BAN GIN VA M IR NA

DU K0utn A

Hinh 1.2: Hé théng dd xe dang tang di chuyén

Hé théng d6 xe dang téng di chuyén cua KOSTEC la h¢ théng thiét ké theo
cong ngh¢ cao mang tinh nghé¢ thuat, két hop sy van hanh df‘mg b0 cua thang
nang, hé théng ban nang di chuyén. Hé thdng nay cho phép tan dung tdi wu dién
tich voi sd xe db téi da, thoi gian xe ra vao nhanh chong.
Mot s6 dic diém chinh:

- Tang toi da dién tich st dung, 108 xe co thé dd trén dién tich dat 18xe

- Thoi gian dua xe vao/ldy xe ra c6 thé giam t6i thiéu nhd sy van hanh
ddng thoi cua cac hé thong thang ning, ban nang di chuyén.

- Rét thich hop cho dién tich dd xe 16n voi cac kiéu lip dat khac nhau,
ngﬁm dudi long dat. Thiét bj diéu khién xe ra/vao hoan toan tu dong, hoat dong

theo timg phan cua hé thong, tiét kiém ning luong.
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1.5.3. H¢ thong dd xe loai thang nang dichuyén

Hinh 1.3: Hé thdng dd xe loai thang nang dichuyén

Day 13 loai thiét ké hita hiéu sir dung nguyén 1y can truc xép d&, cung lic
van hanh chiéu 1én xudng va chiéu ngang dé dwa xe vao vi tri 3. Thoi gian 14y xe
ra vao nhanh, co thé tan dung dién tich ngém duoi long dat cta toa nha. Loai hé
thng nay thich hop cho dién tich d6 xe ¢& trung va 16n. Nhiing
dac diém noi bat cia hé théng nay gém:

- Tang toi da dién tich sir dung, 108 xe co thé dd trén dién tich dat danh cho
18 xe, nho st dung thang xép xe nho.

- Thoi gian dua xe vao/lay xe ra co thé giam t6i thiéu nhd sy van hanh lén
xubng/qua lai dong thoi ctia hé thong thang xép.

- Van hanh diéu khién rat don gian cho moi ngudi

Rét thich hop cho dién tich dd xe 16n véi cac kiéu lép dat khac nhau,
ngam dudi 1ong dat

- Loai thiét bi rat kinh té so v&i cac thiét bj khac, do thiét ké don gian

va dé 1ap dat.
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1.5.4. Hé thong dd xe dang xoay vongngang

Hinh 1.4: Hé thong dd xe dang xoay vong ngang

SPECIFICATIONS / QUI CACH CHINH

Dién gidi H§ théng KPC
Logi xe Loai via Loai I6n
Kich thudc xe 5050{(L) x 2050(W) x 1600(H) | 5150(L) x 2150(W) x 1600(H)
Trong Iugng xe 1850 kgs 2200 kgs
Piém vao Clia md 1&n / xubng & clla & chinh gida
Didu khién 10 nit bém & bang touch screen
Dign AC 3 Phase 220V/380V, AC 1 Phase 110V/220V
Tiéu thy dién 30 KVA
Nang Ha 11 kW 15 kW
MO o ron 3.7 kKW ~ 5.5 kW 5.5 kW
— 2.2kW 22kW
Nang Ha 40 ~ 90 m/phit
TOCAD  |uaeh rowp 40 m/phit
B 28 m/pht

Hé théng dd xe dang xoay vong ngang 1a loai thiét bi rat hiéu qua cho cic dién tich c6
hinh vudng, hinh chit nhat c6 nhiéu ting, nhiéu hang ngdm dudi mit dat. Xe duoc dua
vao va ldy ra khoi hé thong bang thiét bj nang di chuyén theo hai truc dng va ngang theo
mot trat tu 1ap trinh trude. Céac dac

diém chinh cua hé théng gom:

- Thoi gian dua xe vao / ldy xe ra c6 thé giam téi thiéu nhd su van hanh
ddng thoi theo truc dimg va ngang ctia hé thong thang nang.

- Tang dién tich sir dung nho thiét ké 13p dat dang nhiéu hang va nhiéu tang,

- Viéc diéu hanh hé théng rat thuan loi nho hé théng twong thich vi tinh

diéu khién trung tam.
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1.5.5. Hé thong dd xe dang xoay vong tang

SPECIFICATIONS / QUI CACH CHINH

Dién gidi Hé théng KPD
Loai xe Loai vda Loai Ién
Kich thudc xe S050(L) x 2050(W) x 1600(H) | 5150{L) x 2150(W) x 1600(H)
Trong ludng xe 1850 kgs 2200 kgs
Diém vao Cua md 1én / xubng & cifa & chinh gilla
Pidu khién 10 niit bAm & bang touch screen
Pién AC 3 Phase 220V/380V, AC 1 Phase 110V/220V
Tiéu thy dién 30 KVA
e g 11 kW 15 kW
Py 3.7 KW ~ 5.5 kW 5.5 kW
T6¢ 60 b 20 ~ 40 ml?hm
wioh 20 m/phit

Hinh 1.5: Hé thong dd xe loai xoay vong tang

Hé thong dd xe dang xoay vong tang cia KOSTEC 1a loai thiét bi rat hiéu
qua cho céac dién tich nhé hep ng::im dudi mat dat, c6 thé lép doc 2, 3 hoac 4 tﬁng
tro 1én. Hé thong xoay vong tang 1a loai giai phap k¥ thuat trong d6 thang nang
chinh va phu van hanh déng bd va tudn ty dua cac xe vao hodc ra theo chiéu
ngang. Mbi xe dugc dit trén mot ban nang chuyén dé ting hiéu qua xép xe khi ra,
vao va di chuyén trong hé théng.

bic diém chinh:

- TAt ca cac khoang tréng ¢ thé duoc tan dung dé dd xe, khong ton dién
tich thira dé xe di chuyén vao chd dd.

- Piém xe vao co thé thiét ké phu hop nhét vai thiét ké cta toa nha: xe ¢o

thé vao tu trén, tir dudi, tur trai, tr phai hoac tur gitra.
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Tuy thudc vao chiéu sdu cia ting ngdm cho phép, co thé lap dat.

1.5.6. H¢ thong dd xe dang xoay vong truc dirng
—~ e ryreyrwaryeee

Hinh 1.6: Hé thdng dd xe dang xoay vong truc dtng

La hé théng mang lai hiéu qua cho céac dién tich nho va trung trén mat
dat. Hé thong dd xe dang xép hinh 14 loai giai phap k¥ thuat trong d6 xe duoc
dit trén cac ban nang (pallet), cac pallet nay di chuyén xoay vong 360° quanh truccd
dinh, c6 thé dao chiéu xoay. Hé thong duoc 1ap trinh dé chon cach thire di chuyén xe
sao cho c6 thé 1ay xe ra nhanh nhat. Hé thong c6 dic diém chinh:

- Tan dung chd trong trén mit dat dé dd xe, c6 thé 1dp nhiéu hé théng lién
tiép nhau.

- Piém xe vao tir dudi ma tdat

- C6 thé lap dat doc 1ap hodc lap bén trong toa nha cao ting.

1.5.7. H¢ thong dd xe dang xép hinh

Hinh 1.7: Hé thong dd xe dang xép hinh
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bay cling 1a loai thiét bi rat hiéu qua cho céc dién tich nhé va trung trén mat
d4t hoic ngém dué6i dat, co thé lép duoc tdi da 5 tﬁng. H¢ théng d6 xe dang xép
hinh 12 loai giai phap k¥ thuat trong d6 xe duoc dit trén cic ban nang chuyén
(pallet), cac pallet nay di chuyén nang ha theo tryc thang déng va di chuyén
ngang dé dua cac xe vao hodc ra. Hé théng duoc 1ap trinh dé chon cach thuc di
chuyén xe sao cho c6 thé liy xe ra nhanh nhat. Pac diém chinh ctia hé thong:

- Tan dung chd tréng trén mat dat dé dd xe, tuy nhién phai chira tréng mét
cot dé xép hinh (ngoai trir vi tri caonhat).

- Piém xe vao tir dudi ting tha nhat.

- Tuy thudc vao mat bang cho phép lap dit toi da tang dé ting tdida
dién tich d3 xe, co thé lip theo chiéu ngang hoic xép theo chiéu dai tiy thudc dién
tich thuc té cho phép.

- C6 thé sir dung nguyén 1y xép hinh dé lip hé théng nho cho cic nha biét
thy, gia dinh tu 5 - 8 xe, bé'mg cach st dung thém 1 téng ngﬁm.
1.6. VAN HANH GARA O TO TU PONG
1.6.1. Co ché vAnhanh

Cac hé théng dau xe tuy dong st dung may tinh, cac bo cam bién, camera va
cac bd phan co khi dé 14y xe, chuyén qua gara va ddu vao mot chd tréng. Qua
trinh van chuyén xe vao chd dau rat don gian va tai xé hau nhu khong phai lam gi.

Co6 hai loai hé théng dau xe tu dong, tuy thudc vao hinh thuc chuyén xe tu
161 vao toi chd dau theo phuong doc hay ngang. Trong ca hai trudng hop, quy
trinh vAn chuyén xe t6i chd dau co ban 1a giéng nhau.

O ca hai hé thong, tai xé can 14i 6 t6 vao gara nhu binh thuong, réi ddu vao
dung vi tri ban nang, tit may, kéo phanh tay va ra khoi xe. Cac bd cam bién s& tu
nhén dang kich ¢& va hinh dang tong thé cua xe dé goi ¥ chd dau thich hop. Véi
nhiing h¢ théng ¢ tdc dd nhanh nhét, toan bd qua trinh dua xe vao bai dau chi
mét khoang 2 phut rudi, tinh tir lac xe dau 1én ban nang. Hau hét cac hé théng déu
dung ban nang c6 chirc niang xoay, dé khi nhan lai xe tir bai dau, tai xé khong phai
lai lui.

Néu ban ban khodn lam thé nao hé théng ¢ thé nhan ra xe nao 1a cua ban,
ban hiy yén tim rang d6 khong phai cong viéc phong doan. Sau khi nhan xe, cac
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hé théng dau xe tu dong s& cho ban mdt chiéc thé hoic chia khod chira ma so xac
dinh vi tri dau xe ctia ban. Khi mudn léy xe, ban chi cadm dat thé hodc chia khoa
nay vao may tu dong.

1.6.2. Uu diém

Han khong can néi nhiéu nguoi ciing c6 thé néu wu diém 16n nhét cua baidau
Xe cao téng 1a tiét kiém dién tich. Bai dau xe tu dong, dién tich mat béng duoc tan
dung tdi da vi cac xe duoc Xép sat nhau hon & cac bai dau xe thong thuong, vi
khong can chira khoang trong dé mé cira xe cho ngudi ra-vao.

Céc hé théng dau xe ty ddng con gop phan cat giam luong khi thai CO2 va
tiéu thy nhién liéu, vi chiing khong can xe phai nd mdy trong sudt qua trinh vao
chd dau.

Ngoai ra, cac hé théng dau xe tu dong c6 thé duogc xay nodi hoic ngﬁm, tuy
vao khong gian “ranh rdi” trong thanh phd( hién nay tai Han Qudc, tinh trén sb
luong xe d6 thi ty trong st dung hé théng ndi 1a 33% va hé théng ngdm 13 67%).
1.6.3. Nhwoge diém

Nhuoc diém cua cac hé thé)ng dau xe ty dong hau nhu chi gidi han &
nhing rii ro khach quan, diéu ma cac bii dau xe truyén thdng ciing khong tranh
khoi, nhu dong dat.

Bén canh d6 13 mot sb 15i ky thuat co thé xay ra, du han hiru, nhu khién
than xe bi xudc hodc mop meéo. Mot ) truong hop tham chi tra nham xe.Nhung
v6i vu nhiéu hon nhuoc diém, 16 rang h¢ théng dau xe ty dong s& 1a tuong lai.
Vi dai bd phan cac nudc trén thé gio1, hé théng nay van con méi mé, nhung &
Nhat Ban da kha pho bién. My bat dau xay dung loai hinh bai
dau xe ty dong tor ndm 2002, con & chau Au, nhiing hé théng kiéu nay mai Xuét

hién & cac thanh phé vao nam 2007.
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CHUONG 2 . THIET KE VA THI CONG MO HINH BAI GIU XE TU PONG
2.1 Thiét ké va thi cong ph?m co’ khi cho mo hinh bai giir xe tuw dong:

2.1.1 Bii giir xe twr dong trong thuec té:
Trong thyc té bai giit xe tr dong dung truyén dong theo kiéu co hop sb
- Mo ta:

May cua thang nang kiéu kéo c6 hop sb str dung bd giam tdc ndi vao dong co dé
giam toc do xubng r6i cap cho pulley, nhd d6 ma moment ting 1én. Him bang 106 xo dé
dung thang va gilr thang.

Str dung dong co AC mot tdc d6 hodc hai téc do hodc sur dung dong co DC truyén
dong va diéu khién béng chinh luu hay mach dién ttr. DPéi vai dong co mot tdc do, nguoi
ta dung béng cach tat nguén va ham phanh. Pong co hai toc d6 hoat dong voi bo day
quén kép. Day quéin téc d6 nhanh dung dé van hanh, dy quén tdc d6 cham dung dé him
phanh va dung ding muec.

- Phén co:

Pay 14 bo phan chinh cung cép luc kéo cho thang may. N6 bao gom cac bo phan
Sau.

e Motor kéo (thudng 1a dong co khong doéng b ba pha).
e Thiét bi bién doi toc d6 (hop sé may kéo).
e Banh kéo (traction sheave) hay pulley quan cép.

- B§ ham:

Thuong dung bd hdm bang tir vi ching giai phong dién va tao ra ma sat voi truc cla
may.

- Luec kéo va cong suit:
Luc kéo:

Budng thang dugc nang 1én hodc kéo xubng bai nhitng diy cap vat qua rong roc
truyén dong

Cong suit:

D¢ chon dugc cong suat truyén dong cia thang may can cé cac di€u kién sau:

e Tdc d6 va gia téc 16n nhét cho phép.
e Trong tai.
e Trong lugng budng thang.

> Cong suit tinh cia dong co khi khéng dung ddi trong dugc xac dinh theo cong thirc
Sau.
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P = [(Gy + G) x v x g 107°-3] / 5 (KW)

Gy khdi lugng budng thang (Kg)

G:khéi lugng hang (Kg)

v:van tdc nang (m/s)

g:gia toc trong truong

n:hiéu suét ctia co ciu nang (thuong chon tir 0.5 dén 0.8)
> Cong sudt tinh ctia dong co luc nang tai khi ¢ ddi trong :

P=[(Gbt+ G) /y — Gy *5] x v xk xg x 10"-3 (KW)
> Cong sudt tinh ctia dong co lac ha tai khi c6 ddi trong:
P =[(Gbt + G)*/ + Gdt /] x v x k xg x 107-3 (KW)

Gdt:khdi luong ctia ddi trong (Kg)
k:hé sd ma sat giira thanh din hudng va ddi trong (thudng chon k = 1,
1.3 +1.5)

> Khéi luong ciia dbi trong duoc tinh theo cong thirc

Gyt = Gpt + a G (kg)

o : hé s6 can bang (chon tir 0.3 dén 0.6)

Tuy thude vao tai trong ma ta chon cong suat 520 cho phu hop VO’1 dong co kéo. No
con phu thudc rat nhiéu vao luc kéo dat 1én pulley quan cap va co cautruyén dong giita
motor keo va pulley.

Duya vao cac két qua cong thirc trén, ta c6 thé chon cong suit va cic thanh phan lién
quan.

2.1.2. Day cap:

Puong kinh cta cap dung dé xac dinh duong kinh rong roc nho nhat c6 thé sir dung.
Rong roc qua nho s& dan dén umg suét du trong khi cap quin qua rong roc, né 1a nguyén
nhan lam giam tudi tho cia cap. Puong kinh ciia rong roc thuong duoc chon 16n hon 40
lan duong kinh cia cap.

Ty s6 cap :Thang may thudng ¢ ty sb cap 1a 1:1 hodc 2:1. Rong roc thudng quan
day theo ty 1& 2:1, thuong dugc dung trong cac may kéo khong c6 banh ring toc do thap
dé giam kich c& may.

Quén cap: diy cap co thé quin qua rong roc chi mot 1an “single wrap” hay hai lan
“double wrap”. Trudng hop “double wrap” sau khi vit qua rong roc né s& vong qua rong
roc thtr hai va vong lai rong roc tht nhat.

2.1.3. Rong roc:
C6 nhiéu phuong phap khoét ranh rong roc kéo. Ranh chit U cho phép nhiéu tai trén

mot day hon céc loai khac nhung doi hoi phai quan day hai lan dé dam bao luc kéo. Kiéu
ranh chit V thudng c6 du luc kéo véi cach quin day don, loai nay luc kéo thay ddi it khi

rong roc da bi mon.
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2.1.4 Budng thang:

Trong bai gifr xe tu dong, budng thang chi 1a khung thang chd xe, duge gan voi day
cap, thanh ray va cac thiét bi an toan. Trén khung thang con c6 hé théng dé nang xe va
mam truot dé dua xe vao céc 0.

2.1.5. Poi trong:

Chtrc ning cua ddi trong 1a cung cép luc cang cho day cap. Trong luong cua d6i
trong thuong bang trong luong cua budng thang cong 40 dén 50% trong lugng tai 1am
viéc (hay c6 thé tinh theo cong thirc dudi). Trong luong nay gitt khoang 16n nhat va nho
nhat ciia tai ma may phai mang dé dam bao gia tri trung binh cua tai 1a bé nhat, dat dugc
ty 1& cap 1a bé nhét va luc may kéo khi ddy tai cling nhu it tai 1a bé nhat.

Gyt = Gyt + 0 G (kg)

Ggi:khdi luong cua ddi trong (Kg)
Gy:: khéi luong ctia budng thang (Kg)
G : khéi luong hang
a :hé s6 can bang (chon 0.3 dén 0.6)
Trong bai giit xe tu dong, thang may dung dé ché xe nén ta chon a = 0.5

2.1.6. B diéu tdc:
Bo diéu toc ly tim duoc dit trén dinh ctia duong ray kéo va 1ai bang day diéu toc duoc
gin vao bd phan an toan dat trén budng thang. Trong trudng hop thang may vuot tdc, co
ciu nay s& gitr day cua bd vuot toc chong lai su chuyén dong ciia budng thang. N6 sé& tao
ra tac dong 1én thiét bi an toan cua buéng thang.

2.1.7. Thiét bi an toan:

Thiét bi an toan ctia budng thang bao gdm mét co cu twa trén mdi bén giita sudn
thang hay 13 & dudi khung thang. N6 dimg budng thang bang cach kep cac thanh ray dinh
huéng. Khi budng thang & tdc d6 thap thi dirng ngay, con budng thang & tbc do cao thi s&
dung tur tur

2.1.8. Thanh ray:

Trudc kia budng thang va ddi trong chay trén thanh ray kep hinh chit U (V, T, L) d¢

dinh hudng truot, con bay gio nguoi ta st dung con lan dinh hudng.

2.1.9. B giam chén:
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Thang duoc trang bi hai bd giam chéan trong hd thang, dudi cabin va dudi d6i
trong. Thong thudng bd giam chan 16 xo dung cho tbc d6 thap va bo giam chan thuy luc
dung cho thang tc do cao.

2.1.2. M6 hinh bai giir xe tw dong:

2.1.2.1. Cac loai dong co dung trong mo hinh:

Mot robot dugc dung dé thuc hién viéc 1dy va cat xe vao trong béi gilr xe.

»Dong co kéo robot vao ra: st dung dong co DC c6 hdp giam tdc:

>Pong co kéo robot 1én xudng: Sir dung dong co truc vit banh vit.

>Pong co day pallate qua trai va phai: Sir dung 2 dong co DC c6 hop giam tdc
2.1.2.2. Hé théng truyén dong:

Str dung thanh trugt va day xich dé tao co céu truyén dong trong mé hinh.

2.2. THIET KE - THI CONG PHAN PIEN CHO MO HINH BAI GIU XE
TU DONG.

2.2.1. Ngudn cung cép cho mo hinh:

Trong mo hinh sir dung nguon may tinh dé cung cap ngudn dién cho mé hinh

Nguon may tinh 1a ngudén phi tuyen c6 do on dlnh cao, ¢ tinh niang ty dong ngat
khi ngat mach hay qua tai, c6 kha ning chdng nhiéu tot.

2.2.2. Cac mach dién st dung trong mo hinh:

2.2.2.1. Mach cau H:

2.2.2.1.1 Giéi thi¢u vé mach cau H:

Mach cau H c6 tac dung dao chiéu quay dong co, hay néi cach khac mach cau H 13
mach dung dé dao chiéu dong dién, s di c6 tén 1a mach cau H vi ciu tao gidng chit H

+supply

Hinh 2.10 Hinh

2.2.2.1.2. Cac dang mach ciu H:
2.2.2.1.2.1. Mach cau H dung Relay
Relay 1a mot dang cong tic co dién, gdm cac tiép diém duogc diéu khién bang dién.
Relay 5:(’) ce}u tao gobm c6 1 thanh nam 9hém, 1 10 xo, 1 cudn day kich, 1 cuc C
chung, 1 ti€p diém thuong dong NC, 1 tiép dieém thuong mé NO.
» Nguyén ly hoat dong Relay:
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e Khi khong c6 dong dién di qua cudon day kich thi Relay khong hoat
dong,

e Khi c6 mot dién ap dat vao 2 dau cudn day kich ctia nam cham di¢n,
Relay hoat

e Relay c6 do an toan cao do su cach ly giita phan dién va phan tiép diém
co khi

o Thong s6 quan trong cho 1 Relay 1a dién ap kich cudn va dong 16n nhat
ma cac diém diém chiu duoc.

> Uu va nhuoc diém ciia mach cau H ding Relay:

e Uu dlem dé ché tao, chiu dugc dong lon, dac biét co thé thay thé bang
cac thiét bi nhu cong tic to chiu duge dong 1én dén hang trim Ampe

e Nhuoc diém: do 1a thiét bi co tiép diém co khi nén thoi gian dong cat
chdm, khong thich hgp cho nhimg (mg dung c6 tbc do diéu khién
nhanh, dong cit lién tuc, neu dong cit nhanh co thé gay ra hién tugng
dinh tiép di€ém, hoac hu tiép diém.

2.2.2.1.2.2. Mach ciu H ding BJT cong suit:

Ban dan & nhiét do thuong 1a chit cach dién, nhung khi nhiét do tang cao thi tinh
dan dién cua ban dan tang 1én. Co6 2 loai 1a ban dan loai N va ban dan loai P. Trong ban
dan loai N hat tai da s6 1a electron, con trong ban dan loai P thi hat tai da s6 1a 16 trong.

Khi ta ghép ban dan loai P va loai N véi nhau tao thanh tiép xtc P-N. Pic diém cua
ti€p xtc p-n la chi c6 dong dién chay qua theo 1 chiéu tir P sang N.

» Nguyén ly hoat dong cuia BJT

e Nong d6 tap chét ctia cac 16p trong BJT NPN rat khac nhau. Lép E rat
“giau” hat dan, ké dén 1a 16p C va 16p B thi lai rat it hat din va rat
mong. Khi dién ap cuc B 16n hon dién 4p cuc E tuc 1a Ug <0 tiép xuc P-
N giita B va E dugc phan cyc thuan. Dong electron tir E 13 ban dan loai
N 20 at “chay” vé B 12 ban dan loai P, trong khi 16p B v6n rat mong va
nghéo hat dan, nén phan 16n electron tir E s& “tran” qua C. Dong dién
tir cuc B dd gdy ra dong dién tir cyc C vé E.

e Khi dién tré CE dat gia tri min, dong Ic cling dat gia tri max va gﬁn nhu
khong thay d6i cho du c6 tang lg. Hié€n tugng nay goi la bao hoa, diéu
kién dé BJT roi vao trang thai bao hoa 1a Icma < heelg. Khi BJT bao hoa
no s€ hoat dong nhu mdt “khoda dién ta”

> Ung dung ciia BJT
e BJT duogc sir dung trong cac mach khuéch dai

e Khi BJT roi vao trang thai bado hoa thi BJT dugc dung lam céc khoa
dién tir. Khi thiét ké khoa dién tir dung BJT thi “tai” phai duoc dit phia
trén BJT tic 1a nén dung mach E chung va dung BJT loai PNP lam
khoéa trén va BJT loai NPN 1am khéa dudi cho mach cau H.

> Uu va nhuogc diém cta mach cau H dung BIT cong suat:
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e Uu diém: BJT la linh kién dién tr nén c6 thé sir dung cho cac tng dung
can diéu khién toc d6 cao, dong cat tan so cao.

e Nhuoc diém cta BJT 14 cong sudt thudng nho, vi vy v6i motor cong
suét 16n thi BJT it dugc su dung. Mach dién kich cho BJT can tinh toan
rat k§ dé duwa BJT vao trang thai bdo hoa, néu khong s& hong BIT. Mt
khac, dién trd CE ctia BJT khi bio hoa ciing tuong ddi 16n, BIT vi vay
c6 thé bi nong.

2.2.2.1.2.3. Mach ciu H dung MOSFET:

MOSFET (Meta Oxide Semiconductor Field-Effect Transistor) 1a Transistor hiéu
&pg truong, cé cuc G dugc ‘céch C}ién ‘bc’ri mot 16p oxit SiO, MOSFET dugc diéu khién
bang dién ap, con BJT thi di€u khién bang dong

MOSFET c¢6 2 loai 18 MOSFET c6 kénh dan san (D — MOSFET) va MOSFET c¢6

kénh dan cam tng (E — MOSFET). Trong mdi loai lai chia ra 14 MOSFET kénh N va
MOSFET kénh P.

» Nguyén ly hoat dong cua MOSFET kénh N loai E — MOSFET

e MOSFET kénh N loai E — MOSFET bao gdm 2 16p ban din N dit trén
nén 16p ban dan loai P, hai 16p ban dan loai N duoc ndi ra ngoai tao
thanh cuc D va cuc S, con 16p ban din loai P dugc ndi ra ngoai va ndi
voi mat trén 16p oxit tao thanh cuc G

e MOSFET kénh N cting nhu MOSFET kénh P mé hay dong phu thudc
vVao dlén élp UGS va UDS: MOSFET kénh N m¢ khi U(;s> 0 va UD5> O,
con MOSFET kénh P thi mé khi Ugs< 0 va Upg< 0

e MOSFET kénh N, néu dién ap chan G 16n hon chan S khoang tur 3V thi
MOSFET dan bao hoa. MOSFET kénh P, khi dién 4p chan G nhé hon
dién ap chan S khoang 3V thi MOSFET dan bao hoa.

> Ung dung cia MOSFET
e MOSFET ciing dugc dung 1am mach khuéch dai

e MOSFET thuong duoc diung thay cac BJT trong cdc mach cau H vi
dong ma linh kién ban dan nay co6 thé chiu dugc rat cao, thich hop cho
cac mach cong suat 16n.

e Khi ding MOSFET trong mach cau H, MOSFET kénh N dugc dung
cho cac khoa phia dudi va MOSFET kénh P dung cho cac khoa phia
trén

» Uu va nhuge diém cta mach cau H dung MOSFET:

° U:u diém: MOSFET c6 cong suét 1('m,‘chiu duogc dong cao, dé phan cuc
dan bao hoa, rat thich hop cho mach cau H.

e Nhuoc diém: MOSFET kénh P ¢6 dién trg DS 16n hon MOSFET kénh
N nén thuong dé bi hong.
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Tém lai, qua 3 dang mach cau H, thi mach ciu H sir dung MOSFET co6
nhiéu vu diém hon 2 dang con lai, chiu dong cao, d& phan cuc din bao
hoa nén ta chon mach cau H dung MOSFET lam mach dao chiéu dong
co trong mo hinh bai gitr xe tu dong.

2.2.2.1.3.1. Giéi thiéu linh kién dung trong mach cau H:

2 MOSFET kénh N 1a IRF 3305 dé lam kh@a dudi va 2 MOSFET kénh P 1a IRF
4905 lam khoa trén va 2 transistor NPN 2N3904 dé kich cho IRF 4905.

2.2.2.1.3.1.1. MOSFET IRF 4905:

IRF 4905 1a transistor loai E — MOSFET kénh P ctia hang International Rectifier,
hoat dong dua vao hi¢éu ing truong dé tao ra dong dién, va duoc di€u khién bang dién ap.

\
/

7
<

PN
Al

(—
\

5]

TO-2204B

Hinh 2.19 So dd chan cua IRF 4905

> So dd chan tinh tir trai sang phai: 1: chan G

2:chan D
3:chan S

> Thong s6 k¥ thuat cia IRF 4905

IRF 4905 co kha nang chiu dugc dong cao, cong sué:lt 16m thich hop cho
cac ing dung doi hoi cong suat 16n, cd kha nang chong hién tugng
trung dan

Ngudn cung cip Vpss = -55 V

Dong cuc méang 16n nhat Ip = -74 A

Dién tro gitta cyc D va cuc S: Rpg(on) = 0.020Q
Cong suat tiéu tan: P = 200W

Dién ap gitra cuc G va cuc S: Ugs = -20V

25



Bang 2.1 Thong so dinh mirc ciia IRF 4905

Absolute Maximum Ratings

Parameter Max. Units
Ip@Tg=25C Continuous Drain Current, Vgs @ -10V 74
Ip@ T =100°C | Continuous Drain Current, Vg @ -10V 52 A
oy Pulsed Drain Current © 260
Po@Tc=25°C | Power Dissipation 200 W
Linear Derating Factor 1.3 WrC
Vas Gate-to-Source Voltage .| Vv

Bang 2.2 Pic tinh dién cua IRF 4905
Electrical Characteristics @ T, = 25°C (unless otherwise specified)

2.2.2.1.3.1.2 TRASISTOR 2N3904:

Transistor 2N3904 1a transistor cong suit loai1 NPN

Hinh 2.20 So d6 chan cia 2N3904
> So d6 chan ctia 2N3904: 1: cuc E

2:cuc B
3:cuc C

TO-92

Parameter Min.| Typ. |Max. | Units Conditions
Visripss | Drainto-Source Breakdown Vollage | -55 | — | — | V | Vg =0V Ip = -250pA
MViprpss/AT)| Breakdown Voltage Temp. Coefficient | — |-0.05| — | VI°C | Reference to 25°C, Ip =-1mA
Ros{a) Static Drain-to-Source On-Resistance | — | — (002 | @ | Vas=-10V,Ip= -38A @
VGS[th] Gate Threshold Voltage 20 | — 4.0 V| Vos = Vas, Ip = -250pA
O Forward Transconductance A | —|—| 5 |Vpg=-25V Ip=-3BA
. — | — | -25 Vos = -55V, Vas = 0V
Inss Drain-to-Source Leakage Cumrent R HA Vos = 44V, Vas = OV. T, = 150°C
lese Gate-to-Source Forward Leakage — | — | 100 hA Vgs = 20V
Gate-to-Source Reverse Leakage — | — [-100 Vas = -20V

Bang 2.3 Thong so ky thuit ciia 2N3904

B ABSOLUTE MAXIMUM RATING (Ta=25+

PARAMETER SYMBOL RATINGS UMIT
Cellector-Baze Voltage Vieao B0 W
Cellector-Emitter Voltage Vieeo 40
Emitter-Base YVoltage 'ego B v
Collector Current Iz 200 ma
Collector Dissipation Pc B25 vV
Junction Temperature T, 150 ..
Operating and Storage Temperature Tars -55 ~ +150 v




Bang 2.4 Pac tinh dién cia 2N3904

B ELECTRICAL CHARACTERISTICS (Ta=25* runless otherwize specified)

FARAMETER SYMBOL TEST CONDITIONS MM | TP | MaX | UNIT
Collector-Base Breakdown Yoltage BYezo |le=10p4, le=0 60
Collector-Emitter Breakdown “Voltage (nofg) | BVeza  |le=1méa Iz=0 40
Emitier-Bagze Breakdown Veltage BYezo |le=10u4 Iz=0 G
Collector-Emitter Saturation Voltage (note) Vopzary [lo=T0mA, le=1mA 0.2

) Vegmarz [lo=50mA, lg=5ma 0.3
- Vezgary [le=10méA, le=Tma 0.65 0.85
Base-Emitter Saturation Yoltage (note) Veemama |lo=S0m. ls=SmA 095
Collector Cut-off Current legg [We==30W, Veg=3V = na
Base Cuf-off Current lge Veg=30W, Wegg=3V S0 n&
hezi  [Wes=1V, lz=0.1mA 40
hezz [V  lz=1ma 70
DC Current Gain (note) hezz |V W lz=10mA 100 200
hezy [V W, lo=50ma 60
hees ; W, le=100m& 30
Currant Gain Bandwidth Product fr Veg=20V, le=10méA, f=100MHz 300 MH=z
Output Capacitance Can Vieg=0W, Ig=0, f=1MHz 4 pF
Turn on Time tom I.;i':Sn::;:;BE=D'5? Ae=10mé, 70 | ns
Turn off Time foee |[lg1=122=1mA 250 | ns

2.2.2.1.3.1.3 MOSFET IRF 3305:

IRF 3305 1a transistor loai E — MOSFET kénh N cua hang International Rectiﬁc;r,
cling hoat dong dua vao hi¢u ung truong dé tao ra dong dién, va cling dugc diéu khién
bang dién ap.

TO-220A8 =

Hinh 2.21 So dd chan cua IRF 3305
> So db chan cua IRF 3305 tir trai sang: 1: cuc G
2:cuc D
3:cuc S
> Thong s6 k¥ thuat cia IRF 3305

e IRF 3305 c6 kha nang chiu dong cao, cong suat 16n, thich hop cho
nhiing ing dung doi héi cong suat cao

e Ngudn cung cip Vpss = 55V

e Dong cuc méang 16n nhat Ip = 75 A
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e Dién tr¢ gilra cuc D va cyc S: Rpgon = 8mQ

e (Cong suét tiéu tan: P = 330W

e Dién ap gitra cuc G va cuc S: Ugs = +20V

Bang 2.5 Thong so dinh mirc ciia IRF 3305

Absolute Maximum Ratings

Parameter Max. Units
Ip @ Te =25°C |Continuous Drain Current, Vg @ 10V (Silicon Limed) 140
Ip @ T = 100°C|Continuous Drain Current, Vo, @ 10V 99 A
lp @ Te = 25°C |Continuous Drain Current, Vg @ 10V (Package Limited) 75
losa Puised Drain Current 560
Pp @7 = 25°C |Power Dissipation 330 N
Linear Derating Factor 2.2 WrC
Vas Gate-to-Source Voltage +20 \

Bang 2.6 Pic tinh dién caa IRF 3305

Electrical Characteristics @ T, = 25°C (unless otherwise specified)

IGR Keclitier

NGUON

R7
2.2K

R2

DIEUKHIE

Q1
~a, 2N3904/TO

2.2.2.1.4. So' @6 mach nguyén 1y mach cau H:

o —
=
—

IRF4905N/TO

} D3
Q;K DIODE

N
OVI
&g

per

22K

IRF3305/TO

IRF3305/TO

.
=
— RF4905N/TO

R3
2.2K

Parameter Min. | Typ. | Max. | Units Conditions
Vierinzs Drain-to-Source Breakdown Voltage 55 — | — Vo |Weg =0V, Igp=250pA
AV gaipss/AT, |Breakdown Voltage Temp. Coefficient | — | 0085 — | VW/°C |Reference to 25°C, Iy = TmA
Rozion Siatic Drain-to-3ource On-Aesistance | — | — | 8.0 me2 Voo =10V I, =784 C
Vasm Gate Threshold Yoltage 20 — | 40 Vo |Wps = Vas, o= 250pA
gfs Forward Transconductance 41 — | — S |Wpz =25V, Ip=75A
lass Drain-to-Source Leakage Current —_ — 25 pA  [Wps = BBV, UE: =0V
— | — | 250 Vs =85V, Vee = OV T, = 125°C

lzzs Gate-io-Source Forward Leakage — | — | Z00 né  (Vgg =20V

Gate-to-Source Reverse Leakage — | — | -200 Ve =-20V

R4

Q2 N
2N3904/TO  a

= D‘EE|_TN_

Nguyén tic hoat dong cua mach cau H

e Tin hiéu diéu khién duoc 14y tir ngd ra ciia PLC
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e Khi tin hiéu diéu khién 2 tac dong thi transistor QI dan bdo hoa lam
cho cyc G cuia MOSFET IRF 4905 nbi xudng OV thi lam cho MOSFET
dan bao hoa, dong thdi MOSFET IRF 3305 ciing dugc kich dan bdo
hoa do dién ap cuc G 16n hon dién ap cuc S la 24V nén dong dién chay
tir ngudn qua IRF 4905 dén dong co theo hudng tir 2 sang 1 rdi qua
IRF 3305 vé GND dong co quay thuan

e Khi tin hiéu diéu khién 1 tic dong thi transistor Q2 dan bao hoa lam
cho cyc G cua MOSFET IRF 4905 nbi xudng OV thi lam cho MOSFET
dan bdo hoa, dong thdi MOSFET IRF 3305 ciing dugc kich din bio
hoa do dién ap cuc G 16n hon di€n ap cuc S la 24V nén dong dign chay
tir nguon qua IRF 4905 dén dong co theo hudng tir 1 sang 2 roi qua
IRF 3305 vé GND ddng co quay nguoc lai.

2.2.2.1.5. So' @0 mach in mach cau H:

2.2.2.2.1 Gi6i thiéu vé mach cam bién hong ngoai:

Mach cam bién h@)ng ngoai hoat dong dua vao nguyén tic thu phat héng ngoai,

2.2.2.22.1.1 Led phat hdng ngoai:

Mach cam bién hong ngoai str dung led phat hong ngoai ¢6 2 chan

Led phét hong ngoai c6 mau tring, c6 chan dai 13 chan Anode, chan ngan 13 chan
Kathode.

Led phat dugc mic phan cuc thuan

Led phat ¢6 dién ap Vcc =5V, dong dién cuc dai ma led phat chiu dugce 1a 30mA

2.2.2.2.2.1.2. Led thu hﬁng ngoai:

Led thu hong ngoai ¢6 2 loai 12 loai 2 chan va loai 3 chan. Trong mach cam bién sir
dung led thu 2 chan vi né don gian, d& st dung, khong can mach giai ma cling nhu ma
hoa

Led thu c6 mau den, chan dai la Anode, chan ngin 1a Kathode

Led thu dugc mac nguoc gidng nhu diode zenner tc 1a Kathode ndi voi ngudn
duong, Anode ndi voi ngudn am.

Led thu c6 dién dp cung cap Ve = 5V, dong dién 16n nhat ma led thu c6 thé chiu
duoc 1a rat bé khoang 10 mA

Khi led thu khong nhan dugc tin hiéu tir led phat thi dién tro cua led thu s& rat 16m,
con néu led thu nhan duoc tin hiéu tir led phét thi dién tré cta né s& giam xuéng,

2.2.2.2.2.1.3. Transistor 2SC1815:

Transistor 2SC1815 1a loai transistor NPN, khi led thu nhan dwoc tin hiéu tur led
phat thi s€ kich cho 2SC1815 dan bio hoa, dién ap ra la OV, con khi c6 vat che lai thi led
thu khong nhan duge tin hiéu tir led phat thi transistor ngung dan dién ap ra 1a 24V, vy
transistor c¢6 tac dung dé tao ra 1 xung twong tmg véi sy hoat dong cia led thu

TO-82
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Hinh 2.30 So dd chan transistor 2SC1815

So dd chan: 1: cuc E
2:cuc C
3:cucB

> Thong s6 k§ thuat ciia 2SC1815:

e 2SCI1815 chiu dugc dong 16n va di¢n ap cao Vg = 50V, Ic max =
150mA.

e (6 kha ning chdng nhiéu tot.
e (6 hé s khuéch dai tinh cao.
Bang 2.7 Thong s6 dinh mirc ciia 2SC1815

MAXIMUM RATINGS (Ta =25°C)

CHARACTERISTIC SYMBOL | RATING | UNIT
Collector-Base Voltage YVCoBRO &0 W
Collector Emitter Voltoge VCEOQ 50 v
Emitter-Base Voltage VEBO 5 Vv
Colleetor Current I 150 mA
Baze Current e A0 rnf
Collector Power Dissipation Pp 400 mW
Junction Temperature T} 125 °C

ELECTRICAL CHARACTERISTICS (Ta = 25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. |MAX. | UNIT
Collector Cut-off Current IeBO Vep=60V, Ig=0 — — 0.1 | z=A
Emitter Cut off Current IERO VEg=5V, Ig=0 — — 0.1 | ph

hFE(1)

Vg =6V, Ip=2mA T0 - 700

DC Current Gain (Note) CE C

hpg(2y | V=6V, Io=150mA 25 100 | —
Collector-Emitter Saturation
Voltage VCE(sat) | lo=100mA, Ig=10mA — 0.1 | 0.26 v
Base-Emitter Saturation Voltage | VBE(zat) | Io=100mA, Ip=10mA — — Lo| V
Transition Frequency fr Ve =10V, Ip=1mA B0 —_ MHz
Collector Ouput Capacitance Caob Vep=10V, Ig=0, f=1MHz | — 2.0 35 | p¥F

- ) . VEE=10V, Ig=—1mA

Base Intrinsic Resistance rhb F=30MHz —_ 50 | — 0
Noise Figure NF VeE—6V, Ig=0.1mA — | 10| 10| aB

f=1kHz, Rp=10k0
Note : hpg Classification 0 : T0~140 Y : 120~240 GR : 200~400 BL : 350~700
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Hinh 2.36 So d6 nguyén Iy mach cam bién hong ngoai
> Nguyén ly hoat dong mach cam bién hong ngoai
e Khi led thu nhan dugc tin hi¢u tir led phat thi led thu sé dan va tao ra
dién &p Sv trén cuc B transistor lam cho transistor dan bao hoa nén dién
apralaOVv
e Khi c6 vit chin giita led thu va led phat thi led thu ngung dan 1am cho
transistor cling ngung dan lic nay dién ap ra la 24V
2.2.2.2.2.4. So d0 mach in mach cam bién hong ngoai
2.2.2.3. Mach PWM dung IC 555:
2.2.2.3.1 Giéi thiéu ve IC 555:
IC 555 1a mét linh kién duoc dung tao xung vudng voi do rong xung co thé thay doi
dugc. Do d6 n6 dugc st dung lam mach tao xung dong cat hay mach tao dao dong.

Hinh 2.39 Hinh dang IC 555
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555 Timer Pinout

Ground 14 8 vee

Trigger 2 7 Discharge
Output 3 6 Threshold
Reset 4 5 5:{::;;

Top View
Hinh 2.40 So d6 chan cua IC 555
Chén s6 1(GND): chan ndi GND dé cap nguén cho IC

Chan s6 2(TRIGGER): Pay la chan dau vao co dién ap vao thap hon dién ap so sanh
va duge dung nhu 1 chan chét. Mach so sanh ¢ dy dung cac transitor PNP véi muc
dién 4p chuan 1a 2/3Vee.

Chén sb 3(OUTPUT) Chan nay la chan dnng dé 14y tin hiéu ra Trang thai cta tin
hi¢u ra dugc xac dinh theo mirc loglc 0Oval. Mtc 1 tu’O’ng ung la mirc cao va nd gan
bang Vee néu (PWM=100%) va muc 0 twong Gtmg v6i 0V nhung ma trong thuc té
muc 0 nay khéng duoc 0V ma né nam trong khoang tir (0.35 => 0.7 SV)

Chan sd 4(RESET): Dung xac lap trang thai ngo ra. Khi chan s6 4 néi GND thi ngd
ra & muc thap Con khi chan 4 ndi vao mirc ap cao thi trang thai ngd ra s€ tuy thudc

vao mirc ap trén chan 2 va 6. Nhung néu 13 mach dé tao dao dong thi chan 4 ndi lén
VCC.

Chan s S(CONTROL VOLTAGE) Dung dé thay d6i mic dién ap chuan trong IC
555. Chan nay c6 thé khong két ndi nhung ma dé giam nhiéu ngu:(n ta thuong nbi
chan s6 5 xuong GND thong qua tu dién tr 0.01uF dén 0.1uF, cac tu nay co tac
dung loc nhiu va gitt cho dién ap chuan duogc 6n dinh.

Chén s6 6(THRESHOLD): 1a mét trong nhimg chén dau vao dung dé so sanh dién
ap va cung dugc dung nhu 1 chan chét.

Chén 5O 7(DISCHAGER) ¢6 thé xem chan nay nhu 1 khoa dién tir va chiu diéu
khién boi tang loglc cua chan 3 .Khi chan 3 & muc ap thap thi khoa nay dong
lai. nguoc lai thi n6 m6 ra. Chan 7 c6 kha nang ty dong nap va xa dién cho 1 mach
R-C néu st dung IC 555 nhu 1 tang dao dong .

Chan s6 8 (Vce): chan cip ngudn duong cho IC hoat dong.
Thong sb k¥ thuat caa IC 555:
Dién 4p dau vao: 2 + 18V
Dong dién cung cdp : 6mA + 15mA
Dién 4p logic & mtrc cao : 0.5 + 15V
Pién ap logic & mirc thap : 0.03 + 0.06V
e (Cong suét 16n nhit 13 : 600Mw
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Bang 2.9 Thong sb dinh mirc ciia IC 555

Electrical Specifications

Ta = 25°C, W+ = 5V 1o 15V Unlass Otherwise Specified

CAS555, LM555 CAS555C, LM555C, NESSS5]
PARAMETER SBYMBOL TEST CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
DC Supply Woltage W+ 4.5 18 45 16 '
DC Supply Curent (Low State) 1= W+ =5V, R = 3 5 3 & =y
{Note 2}
V+ =15V, R == 10 12 10 15 ma
Thrashold Voltage Wrh L)+ (Ziav+ W
Triggar Voltage W+ = BW 1.45 167 i8 1.67 W
V+ =15V 48 5 52 5 W
Triggar Currant 0.5 05 A
Threshold Current (Mote 3} Iy 0.1 0.25 - 0.1 0.25 wa
Resat WVoltags 0.4 07 10 a4 or 1.0 W
Resat Currant 0.1 o1 mA
Control Voltage Level W+ = B 28 3.33 38 28 333 4 '
W+ = 15V 86 10 10.4 ] 10 1" W
Output Voltags VoL |VE =5V, Igie = SmA oz2s | oas v
Low State IgiMi = BmA 01 0.25 W
W+ = 15V, Igni = 10mA 0.1 0.15 0.1 0.25 v
IS in = SOMA 0.4 05 0.4 0.75 v
Is ik = 100mA 2.0 2.2 2.0 25 W
Ik = 200mA 25 25 W
Output Voltage Van  |v+ =5V Igpurce = 100ma ] 30 33 275 33 v
High Stats W= 15V, lggurce = 100mal 130 | 133 1275 | 133 v
IsoURCE = 200mA 125 12.5 v
N ~ q
Nguyén tac hoat dong cua IC 555:
Yoo DISCHARGE
CONTROL
YOLTAGE
THRESHOLD
ouT OUTPUT
TRIGGER

REZET
Hinh 2.41 Céu tao bén trong IC 555

e Bén trong IC 555 bao gom: 2 OPAMP dong vai tro so sanh dién ap, 1
Flip Flop RS, 1 transistor NPN dung de xa dién, 3 con dién trd mac nbi
tlep chia dlen ap VCC thanh 3 phan dé tao thanh dién ap chuan. bién
ap 1/3 VCC néi vao chan duong cia OPAMPI va dién ap 2/3 VCC ndi
vao chan am cia OPAMP2. Khi dién ap & chan 2 nho hon 1/3 VCC,
chan S = [1] va Flip Flop duogc kich. Khi dién ap & chan 6 16n hon 2/3
VCC, chan R cua FF =[1] va Flip Flop duoc reset.
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e Hla muc cao bﬁng Vce va L 1a muc thép bﬁng 0Vv.

e Dbi voi Flip Flop - RS
Khi S=[1]thi Q=[1] va Q\=[0].
Sau do6, khi S =[0] thi Q =[1] va Q\= [0].
Khi R =[1] thi Q\=[1] va Q = [0].
Toém lai, khi S=[1]thi Q = [ ] vakhi R=[1] thi Q =[0] bd1 vi Q\=[1]
=> transisitor dan, cuc C néi GND. Ty C khong duoc nap, dién ap &
chan 6 nhé hon dién &p V,. Do d6 ngd ra cata OPAMP2 & muc 0 => FF
Khong reset.

e Giai doan ngo ra ¢ muc 1:
Khi bAm cong tic khoi dong, chan sb 2 & mirc 0.
Vi dién ap & chan 2 (V-) nho hon V; (V+), ngd ra cia OPAMP1 ¢ murc
I nén S =[1], Q—[I]VE}Q\ [0]. Ngorachanso3 cua IC & muc 1.
Khi Q\= [0], transistor tat, tu C nap qua R, dién ap trén tu tang. Khi
buén cong tic ra OPAMP1 ¢6 V- = [1] 16n hon V+ nén ngd ra cua
OPAMP1 é mic 0, S = [O] Q va Q\van khong dbi. Trong khi dién ap tu
C nho hon V2, FF Vﬁn gilr nguyén trang thai do.

e Giai doan ngd ra ¢ mirc 0:
Khi tu C nap tiép, OPAMP c6 V+16n hon V-=2/3 VCC, R =[1] nén
Q =[0] va Q\=[1]. Ngd ra chan s6 3 cua IC & muc 0.
Vi Q\=[1], transistor din, OPAMP2 c6 V+ = [0 0] nho hon V-, ngd ra
cia OPAMP2 ¢ muc 0. Vi vay Q va Q\ khong doi gia tri, tu C xa dién
thong qua transistor.

e Tém lai: ngd ra OUT chan s6 3 ¢6 duoc xung vudng ¢6 Chu ky on
dinh. Thoi gian mirc 1 ¢ ngd ra chinh 1a thoi gian nap dién, mac 0 1a xa
dién.

Cong thuc tinh chu ky va tan s6 cua IC 555:

Hinh 2.43 Mach IC 555 tao dao dong
e Tan sb cta tin hiéu daurala:
f=1/(In2.C. (R1 + 2R2))
e Chu ky cua tin hiéu dau ra :
T=1f=T,+T,

e Thoi gian xung @ muc H (1) trong 1 Chu ky:
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2.2.2.3.3. So 0 nguyén ly mach PWM dung IC 555:

T,=In2. (R1+R2).C
Thoi gian xung & mtrc L (0) trong 1 Chu ky :

T,=1n2.R2.C
e Chu ky va tan sb cua IC 555 phu thudc vao R1, R2 , C

+24V

3

NGUONRA

|

=
~ 2200uF

[ (@)
0 (@)
NGUONVA ; e 9 3
R2 DSCHG  OUT
2 +5V. 2
1 100K TRG
SR 2 v
5
|
I ;

I
)|
G

Nguyén 1y hoat dong cia mach PWM dung IC 555:
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CHUONG 3 : PIEU KHIEN HE THONG SU DUNG PLC S7 - 200
3.1. GIOI THIEUVE PLC S7 - 200

3.1.1. Khai niém vé Plc

Trong cong nghiép san xuét, dé diéu khién mot day chuyén, mot thiét bi may
moéc cong nghiép ..., ngudi ta thuc hién két ndi cac linh kién rdi (role, timer,
contactor ...) lai voi nhau tuy theo mirc do yéu ciu thanh mot hé théng dién diéu
khién. Cong viéc nay kha phirc tap trong thi cong, stra chita bao tri do gia thanh
cao. Kho khin nhat 1a khi can thay doi mot hoat déng nao d6. Tir thuc té d6 viée
tim ra mot hé thong diéu khién dap tng duoc cac yéu cau nhu: gia thanh ha, dé& thi
cong, sira chita, chat luong 1am viéc on dinh, linh hoat trong qua trinh diéu khién,
14 diéu tit yéu. Hé théng diéu khién logic c6 thé lap trinh dugc PLC ra doi d3 giai
quyét duoc cac van dé trén.

PLC viét tat cia Programmable Logic Controller, 13 thiét bji diéu khién lap
trinh dugc (kha trinh) cho phép thuc hién linh hoat céc thuat toan diéu khién logic
thong qua mot ngdn ngit 1ap trinh. Nguoi st dung c6 thé 1ap trinh dé thuc hién
mot loat trinh ty cac su kién. Cac sy kién nay dugc kich hoat béi tac nhan kich
thich (ngd vao) tac dong vao PLC hodc qua cac hoat dong co tré nhu thoi gian
dinh thi hay céac su kién duogc dém. PLC dung dé thay thé cac mach relay (ro
le) trong thuc té. PLC hoat dong theo phuong thirc quét cic trang thai trén dau ra
va dau vao. Khi c¢6 sy thay doi ¢ dau vao thi dau ra s& thay doi theo. Ngon ngit 1ap
trinh ctia PLC c6 thé 1a Ladder hay State Logic. Hién nay c6 nhiéu hing san xuét
ra PLC nhu Siemens, Omron, Mitsubishi Electric, Allen-Bradley, Honeywell...

Thiét bi diéu khién 1ap trinh dau tién dugc nhitng nha thiét ké cho ra doi nim
1968 (cong ty General Moto — M¥). Tuy nhién, hé thdng nay con kha don gian va
cong kénh, ngudi st dung gip rat nhiéu kho khin trong viéc van hanh hé thong.

Vi vay cac nha thiét ké da timg budc cai tién dé gitip hé thdng don gian,
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gon nhe, dé van hanh, nhung viéc 1ap trinh cho hé théng con khoé khan do luc
nay khong co cac thiét bi 1ap trinh ngoai vi hd trg cho cong viée laptrinh.

Pé don gian hoa viéc 1ap trinh, hé thong diéu khién lap trinh cAm tay
(programable controller handle) dau tién duoc ra doi vao nim 1969. Trong giai
doan nay cac hé thong diéu khién lap trinh (PLC) chi don gian nham thay thé hé
théng Relay va day ndi trong hé théng diéu khién cb dién. Qua qua trinh vén
hanh, cac nha thiét ké da tung budc tao ra dugec mat ticu chuin méi cho hé théng,
tiéu chuan do6 1a: dang 1ap trinh gian d6 hinh thang. Trong nhimg nim dau thap
nién 1970, nhitng hé thong PLC con c6 thém kha niang van hanh v6i nhiing thuat
toan hd trg, van hanh véi cac dir liéu cap nhat. Do sy phat trién cua loai man hinh
dung cho may tinh, nén viéc giao tiép giita nguoi diéu khién 1ap trinh va thiét bi
diéu khién cang tré nén dé dang hon. Ngoai ra cic nha thiét ké con tao ra k¥ thuat
két néi v4i cac PLC riéng 16 thanh mot hé théng PLC chung, ting kha ning diéu
khién cua timg PLC riéng 1é. Téc d6 xtr 1y t6t v6i nhitng chitc ning phirc tap, sd
luong cong vao/ralén.

Mot PLC ¢o déy du céc chuc nang nhu: bd dém, bd dinh thoi, cac thanh ghi
va tap 1énh cho phép thuc hién cac yéu cau diéu khién khac nhau. Hoat dong cua
PLC hoan toan phu thudc vao truong trinh nam trong bd nhd, nd ludn cap nhat tin
hiéu ngd vao, xtr 1y tin hiéu dé diéu khién ngd ra.

Nguoi ta ché tao ra bd PLC nham thoa mén cac yéu cau sau:

- Lap trinh dé dang, ngdn ngit 1ap trinh déhoc.

- Kich thuéc nho gon, dé dang bao quan, strachira.

- Dung luong bd nhd 16n dé co thé chira duwoc nhitng chwong trinh phirc tap
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PLC cho phép nguoi diéu khién khong mat nhiéu thoi gian ndi day phtc tap
khi can thay d6i chwong trinh diéu khién, chi can 1ap chuong trinh méi thay cho
chuong trinh cii. Viéc sir dung PLC vao cac hé thong diéu khién ngay cang thong
dung, dé dap tmg yéu cau ngay cang da dang nay, cac nha san xuit d3 dua ra hang
loat cac dang PLC véi nhiéu mutc d6 thyc hién du dé dap tmg cac yéu ciu khac
nhau ctia ngudi st dung. Dé danh gia mot bo PLC nguoi ta dua vao 2 tiéu chuan
chinh: dung lugng bo nhd va sd tiép diém vao/ra ctia nd. Ngoai ra con cd cac
chtrc nang khac nhu: bd vi xtr Iy, chu ky xung clock, ngon ngit 1ap trinh, kha nang
moé rong sb ngdvao/ra.

Nhiing vu diém khi sir dung bo diéu khién PLC:

- Khong can ddu diy cho so dd diéu khién logic nhu kiéu dungrole.

- C6 @6 mém déo str dung rat cao, khi chi can thay d6i chuong trinh diéu
khién.

- Chiém vi tri khéng gian nho trong héthéng.

- C6 nhiéu chirc nang diéu khién khacnhau.

- Toc d6 xtr 1y cao, cong suét tiéu thunho.

- Khong can quan tdm nhiéu vé van dé lap dit.

- C6 kha ning mé rong s6 luong dau vao/ra khi ndi thém cac khéi vao/ra
chtrcndng.

- Gia thanh c6 thé dap tng dugc yéu cau cua ngudi strdung.

Nho nhitng wu thé trén, PLC hién nay duoc st dung rat rong rii trong cac
nganh cong nghiép, may ndéng nghiép, thiét bi y t& ...vv. Str dung trong cac hé
théng diéu khién ty dong, cho phép ning cao niang suit san xuét, chat lugng san
pham, giam tiéu hao ning luong, nang cao do an toan tin cdy trong qua trinh vin
hanh.

Piic diém chung PLCS7-200.

S7-200 1a thiét bi diéu khién logic kha trinh loai nho cua hang

Siemens(CHLB Piic), ¢ cau tric theo kiéu modul va cac modul mé rong. Cac

modul nay duoc str dung cho nhiéu nhitng tng dung 1ap trinh khac nhau.
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Thanh phan co ban c1aS7-2001 khéi vi xir f CPU212hodc CPU214.Véi su phat trién
ngay cang nhanh chong nhu hién nay thi Siemens da cho ra doi thém nhiing
khéi vi xt 1y khac nhu:CPU221,CPU222,CPU223, CPU224,CPU225,
CPU226...
Céc dén bao trén S7-200
6F(Dén do )Peén do SF bao hé thong bi hong .
RKRUN(Dén xanh ):Pén xanh RUN chi dinh PLC dang & ché d6 1am viéc va
thuc hién chuong trinh dugc nap vao trong may
6 TOP(Pén vang):Pén vang STOP chi dinh rang PLC dang & ché d6 ding
chuong trinh va dang thuc hién lai
< Cong vao ra
dx.x(Pén xanh Pén xanh ¢ cong vao bao hiéu trang thai tic thoi cua
cong Ix.x. Pén nay bao hiéu trang thai ctia tin hiéu theo gia tru logic ctia cong.
Qx.x(Pén xanh ):Pén xanh & cong ra bao hiéu trang thai tirc thoi
€ua céng Qx.x. Bén nay bdo hi¢u trang thai cua tin hi¢u theo gia tri
logic ciia cong.
Bo diéu khién 1ap trinh S7-200 cta Siemens thich hop cho cac ing dung
diéu khién tir don gian dén phuc tap. Co tich hop thoi gian thuc. C6 thé md rong
vao/ra s6, vao/ ra tuong tu. Dé dang két ndi toi cac thiét bi giao dién nhu PC,
HMI, Sé luong modul da dang tao nén cac cu hinh phong pht phi hop v&i nhiéu
ung dung.
CPU S7-200 cua SIEMENS thudc dong Micro Programmable Logic
Controler, v6i nhiing dic diém sau:
- Kich thuéc nho - gia thanh nho - stc manhlon.
- Péap ung duoc nhimng tng dung diéu khién ty dong tir cho cac may don 1&
dén cac day chuyén san xuat.

- C6 thé hoat dong doc lap hay két ndi mang trong mot hé théng 16n.
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- D& dang két ndi t6i cac thiét bi giao dién nhu PC,HML.

- S6 lwong modul da dang tao nén cac cu hinh phong phu phu hop voi nhiéu
ung dung.

Céc tinh nang cua PLC S7-200:

- Hé thong diéu khién kiéu Module nhé gon cho cac tng dung trong pham vi
hep.

- C6 nhiéu loaiCPU.

- C6 nhiéu Module mé rong.

- C6 thé mé rong dén 7 Module.

- Bus ndi tich hop trong Module & mat sau.

- C6 thé ndi mang véi cong giao tiép RS 485 hay Profibus.

- May tinh trung tim c6 thé truy cap dén cac Module.

- Khong quy dinh ranh cam

- Phan mém diéu khién riéng.

- Tich hgp CPU, I/O, ngudn cung cap vao mot Module.

- Micro PLC véi nhiéu chirc nang tich hop.

Output Power
terminals Supply

Sens T N

: e Y
S T EX T LY X XX

Mode selector switch
STOP, TERM, RUN

Port for expansion
modules (not with
CPU 221)

Analog
potentiomater

Programming Input Output for sensors
interface port (PPI) Terminals DC 24 V /180 mA

Hinh 2.1: PLC S7-200
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Céu hinh phancirng

Caiu triic don vi co ban.

Pon vi co ban cua PLC S7-200 (CPU 214)

1

S A
OO0 OO0 OO0 000000000 @@

SF 10.0 11.0 Q0.0 Q1.0

SIEMENS RUN 10.1 11.1 Q0.1 Ql.1

sToP 102 I1.2 Q0.2

10.3 I1.3 Q0.3

10.4 I1.4 Q0.4

10.5 I1.5 Q0.5
SSI?JI?{.)'-([]‘IC 10.6 Q0.6 \
= 10.7 0.7
ff /A Q
oogoooocﬂooo/éoooooo \

/ /s Sfflﬂ—l \6

2/ 3 A

Hinh2.2: khéi mit trude ctia PLC S7-200 (CPU 214).
Trong do:
1. Chan cim cong ra
2. Chan cim cong vao.
3. Céc dén trang thai:
e SF (dén do): bao hiéu hé thdng bj hong.
e RUN (dén xanh): chi dinh rang PLC dang ¢ ché do lamv iéc. e
STOP (dén vang): chi dinh PLC dang & ché do dung.
4. Pén xanh & cong vao chi dinh trang thai tirc thoi & cong vao.
5. Cong truyén thong.
6. Dén xanh & cong ra chi dinh trang thai tic thoi ¢ cong ra.
7. Cong tac.

Cong tac chon ché do lam viéc ¢6 3 vi tri:
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e RUN: cho phép PLC thyc hién chuong trinh trong bd nhé. PLC
s& tyr chuyén vé trang thai STOP khi mdy co su c¢d hodc trong
chuong trinh c6 1€énh STOP, do d6 khi chay nén quan sat trang
thai thuc cia PLC theo dén bao.

e STOP: cudng birc PLC dimg cong viéc dang thuc hién, chuyén
vé trang thai nghi. O ché d6 nay PLC cho phép hiéu chinh lai
chuong trinh hoac nap mdt chuong trinh méi.

e TERM: cho phép PLC tu quyét dinh mot ché do 1am viéc (do ngudi
1ap trinh tu quyét dinh).

Chinh dinh twong tu: nim diéu chinh twong tu dat dudi lip day canh cong ra,
num diéu chinh twong ty cho phép diéu chinh tin hiéu twong tu, goc quay duoc
270°.

Pin va ngué)n nuoi bo nho: nguén pin dugc ty dong chuyén sang trang thai tich
cuc khi dung lugng nhé bi can kiét va né thay thé dé dit lieu khong bi mat.

Cong truyén thong: S7-200 str dung cong truyén théng ndi tiép RS 485 voi
phich cim 9 chéan dé phuc vu cho viéc ghép ndi véi thiét b lap trinh hodc véi cac
PLC khac. Téc d6 chuyén dit liéu cho may 1ap trinh kiéu PPI 1a 9600 boud. Cac

chén cua cong truyén thong la:

1, 5. Noi dat.

1. bién &p 24v DC

3, 8. Truyén nhan dir liéu. S5 38343
4, 9. Khong st dung.

6. Dién 4p 5v DC (dién tr¢ trong
100Q2).

Hinh 2.3: Cong truyén thong
trén PLC S7-200.
7. dién ap 24v DC (120mA).



Cac Module cua PLC.
e Module nguén(PS).

C6 chtic nang chuyén tir nguén xoay chiéu thanh ngudn mot chiéu dé cung cap
cho CPU, cac module mé rong va cac thiét bi cam bién. Pién ap xoay chiéu (AC
220v hodc 110v), dién ap mét chiéu (DC 24v hoicl2v).

e ModuleCPU.

C6 chirc nang luu trit hé diéu hanh, luu trit chuong trinh Gmg dung, 13 noi dién
ra qua trinh tinh toan xu 1y thong tin theo thuat toan diéu khién di duoc cai dat
boi nguoi 1ap trinh. Ngudn nudi chinh ciia CPU 1a dién ap mot chiéu, ngoai ra con
c6 ngudn pin. Trong module CPU con cé thé nhd dung dé luu trit chuwong trinh
tmg dung dé phong truong hop chuong trinh tng dung trong CPU bi mat hodc bi

161, thé nhé c6 thé c6 nhiéu dung luong khac nhau.
CAu trac ciia CPU:

1. Khéi trung tdm: 1 noi luu trir hé

[ =]

diéu hanh, noi dién ra qua trinh tinh

toan xur 1y thong tin

2. Noi luu trit chuong trinh Ung 6 !

15 ]
dung. ER
3. Khbi cac bo thoi gian. 7

4. Céc bd dém.

5. Cac bit, co bao trang thai. 10

6. BO dém vao ra (gianh cho cac
Hinh 2.4: So d6 khéi cau trac CPU PLC

module so).
7. Khéi quan 1y céc vao ra trén CPU. S7-200.
8. Quan 1y ngit va dém toc do cao 9. Quan ly ghép ndi.

10. V6t ndi bo.

e (Cac module mé rong.
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Khi qua trinh tu dong hoa doi hoi sé lugng déu vao va dau ra nhiéu hon sd
luong sin c6 trén don vi co ban hodc khi can nhiing churc nang dac biét thi cé thé
mé rong don vi co ban bang cach ga thém cac module ngoai. Tdi da c6 thé ga
thém bay module vao ra qua bay vi tri sdn c6 trén Panen vé phia phai. Pia chi cta
cac vi tri cia module dugc xac dinh bang kiéu vao ra va vi tri module trong ranh,
bao gdm c6 cac module cung kiéu. Vi du mot module cong ra khong thé gan dia
chi module cong vao, ciing nhu module twong tu khong thé gan dia chi nhu

module s va nguoc lai.
» Module tin hiéu (SM).

- Tin hi¢u vao so0 (DI): c6 chirc nang ti€p nhan tin hi€u vao tir cdc cam bién, nguoi
van hanh...vv. Dang tin hi¢u vao la tin hi€u logic (“0” logic: khong c6 tin hiéu vao; “1”
logic: c6 tin hi¢u vao). Tin hiéu vao c6 thé la dién ap hodc dong dién nhung chu yéu st

dung dién 4p (dién ap xoay chiéu AC 110/220v hoic dién ap mot chiéu DC24v).

- Tin hiéu ra s6 (DO): c6 chirc ning tao tin hiéu ra dé giri dén co cau diéu khién
va chip hanh. Dang tin hiéu ra 13 tin hiéu logic (“0” va “1” logic). Tin hiéu ra c6 thé 1a
dién 4p hodc dong dién nhung cha yéu sir dung dién ap (dién ap xoay chiéu AC 110/220v
hoic dién ap mot chiéu DC24/12v).

- Tin hi¢u vao tuong tu (Al): tiép nhan tin hi€u vao tuong tu (lién tuc) tu cic cam
bién hodc tir nguoi van hanh. Tin hiéu vao c6 thé 1a tin hiéu dién ap hay dong dién mot
chiéu. Mt tin hiéu nhus au: ddi vai dién ap tur 0+5v,0+10v,0-1000mv,-5v=+

+5v; dbi vai dong dién tr 0 + 20mA, 4 + 20mA. Thong thuong tin hi€u vao 1a tin
hiéu vao 1a tin hiéu dong dién vi co thé truyén di xa con dién 4p thi bi sut ap khi truyén di

Xa.
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- Tin hi€u ra tuong tu (AO): c6 chlrc nang xuat ra cac tin hi¢u twong tu dé giri téi
co cau chap hanh. Tin hi€u ra c6 thé 1a dién ap hoac dong dién mdt chiéu.
Céac module s0 hay roi rac déu chiém cho trong by dém, tuong ing véi so dau

vao ra cua module. Cach gan dia chi duogc thuc hién nhu sau:

Module 2 Module 4
Module 0
Module1l | analog | Module3 | analog
CPU214 \
(4 vao, 4 . .
(8 vao) | (3vao,1 | (8ra) (3 vao,1
ra)
ra) ra)
10.0 Q0.0 12.0 13.0 AIW0 Q3.0 AIW8
10.1 Q0.1 12.1 13.1 AIW2 Q3.1 AIW10
10.2 Q0.2 12.2 13.2 AIW3 Q3.2 AlIW12
10.3 Q0.3 12.3 13.3 Alw4 Q3.3
10.4 Q0.4 13.4 Q3.4 AQW4
10.5 Q0.5 Q2.0 13.5 AQWO Q3.5
10.6 Q0.6 Q2.1 13.6 Q3.6
10.7 Q0.7 Q2.2 13.7 Q3.7
11.0 Q1.0 Q2.3
11.1Q1.1
11.1
11.2
11.4
11.5

bia chi cac module moé rong.
> Module truyén thong (IM): c6 chtrc nang két ndi truyén théng giita cac
tram PLC v&i nhau hoic gitta PLC voi cac kiéu mang (LAN,
WAN, ...) hodc gilta cac thanh day cia mot tram PLC hodc gitra PLC

v&i cac tram phan tan. 38



» Module chuc nang: cac module dam nhan nhiing chirc nang riéng biét
vi du nhu diéu khién mo, diéu khién nhiét 6, diéu khién dong co budc,
diéu khién PID, dém tdc d6 cao, ...vv. Dé st dung cac module churc
ning phai c6 phan mém gianh cho no.
e Thong so.
Vo1 CPU212:
- 8 cong vao va 6 cong ra logic. C6 thé md rong thém 2 module bao gdm ca
modul analog.
- Tong s6 cong vao va ra cuc dai 13 64 vao/64ra.
- 512 tir don (1 Kbyte) thudc mién nhé doc/ghi khong d6i dé luu chuong
trinh (viing nhé giao dién voi EFROM).

- 912 tir don Iuu dir lidu, trong d6 ¢6 100 tir nho doc/ghi thudce mién khong
d6i 1én hodc xubng, ngat thoi gian, ngit toc do cao va ngit truyén xung.

- Toan bd viing nhé khong bi mét dir liéu trong khoang thoi gian 50h khi
PLC bi mat ngudn cungcap.

- V61 CPU214:

- C6 14 cong vao va 10 cong ra logic. C6 thé mo rong thém 7 module bao
gom ca moduleanalog.

- Toéng s6 cong vao va ra cuc dai 1a 64 vao/64ra.

- 2048 tir don (4 Kbyte) thuoc mién nhd doc/ghi khong do6i dé luu chuong
trinh (vung nh¢ giao dién v6iEFROM).

- 2048 tir don (4 Kbyte) thudc mién nhd doc/ghi dé ghi dir liu, trong d6 co
512 tir ddu thudc mién khong doi.

- 128 bd thoi gian (times) chia 1am 3 loai theo d0 phan giai khac nhau: 4 b
Ims, 16 b 10ms va 108 bo100ms.

- 128 by dém chia 1am 2 loai: chi dém tién va vira dém tién vira dém Iui.

- 688 bit nh¢d dic biét dé thong bao trang thai va dit ché do lam viéc.

- Cac ché do ngit va st Iy ngit bao gdm: ngit truyén thong, ngit theo sudn
1én hodc xubng, ngat thoi gian, ngit cia bo dém tdc d6 cao va ngit truyén xung.

- 3 bo dém tdc d6 cao voi nhip 2KHz va7KHz

- 2 bo phat xung nhanh cho diy xung kiéu PTO hoic kiéuPWM.

- 2 bd diéu chinh twong tu 39



- Toan bd ving nhé khong bi mat dir liéu trong khoang thoi gian 190h khi
PLC bj mat ngudn cung cap.
e Nguyén tic 1am viéc caiaCPU
CPU ctia PLC 1am viéc theo nguyén tic vong quét (chu trinh lip). Mot vong
quét caa PLC S7-200 duoc chia thanh 4 giai doan:
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Gdl Gd2

G Gd3

Hinh 2.5: So d nguyén tic hoat dong caa CPU PLC S7-200.
 Giai doan 1: 13 giai doan chuyén dit liéu tir cong vat 1y vao trong bo
dém 4o (bd dém dau vio)

e @Giai doan 2: la giai doan thuc hién chuong trinh, chuong trinh s€ duogc

thuc hién tir Iénh dau tién cho dén 1€nh cudi cung.
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¢ Giai doan 3: 1a giai doan chuyén dir li¢u tr bo dém 4o (bo dém dau ra)
ra cic cong vt 1y.
e Giai doan 4: truyén thong noi bd va kiém traldi.

Thoi gian cia mdi chu ky quét c¢6 thé khong giong nhau, nd phu thude vao
lwong thong tin phai xtr 1y trong chu ky quét d6. Néu thong tin nhiéu thi thoi gian
quét 16n va nguoc lai. V& mit nguyén tic chuong trinh Gng dung cang nhiéu
chuong trinh con va chuong trinh ngét thi thoi gian quét cang 16n va diéu nay 1am
giam thoi gian thyuc ctia hé thong.

Phan loai PLC
PLC duoc phan loa theo nhiéu cach :
Theo Hang san xuit : Gom cac nhin hiéu nhu Siemen,Omron,
Misubishi,Alenbratlay...
Theo Version:
Vi du : PLCSiemencé cac ho :S7-200,57-300,57-400,Logo.
PLCMisubishico cac ho :Fx,Fx0,FxON
Thong thuong S7 200 dugc phan ra2loaichinh: Loai
cAp dién ap 220VAC.
Ngb vao :tich cyc muc 1 & cp dién ap +24VDC(15VDC-30VDC) Ngb
ra:ngdrarole
Uu diém ctia loai nay 1a ngd ra ro le, do d6 co thé str dung ngd ra ¢ nhiéu cap
dién ap (co thé st dung ngd ra0V,24V,220V,.... )
Tuy nhién, nhugc diém ciia né :do ngé ra ro le nén thoi gian dap ung cia ro le khong

duoc nhanh cho

Ung dung diéu rong xung hodc Output toc do cao ...
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Loai cip dién ap 24VDC.

Ngbd vao :tich cye muc 1 & cp dién ap +24VDC(15VDC—-30VDC) Ngb
ra : ngo ra Transistor
Uu diém cua loai nay 1a ngd ra Transistor, do d6 c6 thé st dung ngd ra nay dé
diéu rong xung hodc Output tc do cao
Tuy nhién nhuoc diém cua né : do ngd ra Transistor nén ngd ra chi ¢ 1 cép
dién ap duy nhét 1a +24VDC, do vay s& gip ric rdi tong nhiing tmg dung nd cip
dién ap ra la OVDC, trong truong hop nay budc ta phai thong qua 1 ro le
24VDC dém

Cau Tric Co Ban Ciia Mot PleS7-200
M6t PLC bao gdm mot bo xir Iy trung tdm, bd nhé dé luu trit chuong trinh Gng

dung va nhitng modul giao tiép nhip — xuit .

CPU xur ly
trung tim —| DBonhd

It
I v t

T Cone xuil
AD/DA (Rele, KDCS)

1 1
Ciam bién, ¢d ciu chip hinh.

Hinh2.6:Mb ta so bd vé ciu tric cuia mot PLC

Khoi xir I trung tam :1a mot vi xi 1y diéu khién tat ca cac hoat donng cta PLC nhu: thye hién chuong trinh, xit 1y

vao/ra, truyén thong véi cdc thiét bi bén ngodi ...
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B0 nhé :c6 nhiéu bo nhd khac nhau dung dé chira chuong trinh hé thong, tri so cua timer,
countet,..... tuy theo yéu cau ctia nguoi dung cé thé chon cac by nhé khac nhau

e B)nh¢ ROM : 12 loai by nhé khong thay doi dugc, bo nhé ndy chi dugc nap mot lan nén it duogc sir dung
phd bién nhur céc bo nhd khéc.

e B nhd RAM: 14 loai bg nh¢ c6 thé thay d6i dwoc va duoge dung dé chira céc chuong trinh Umg dung
cling nhu dit ligu , dit liéu chira trong RAM s€ bi mat khi mét dién
e B nhd EPROM: gidng nhu ROM, ngudn nudi cho EPROM khéng can dung pin
e B nhd EEPROM: két hop lai hai uu diém ciia RAM va EPROM, loai nay co
thé x0a va nap b'fmg tin hiéu dién
Gid¢i Thi¢u Cac Phwong Phap Lap Trinh CuaS7-200

C6 thé lap trinh cho PLC S7-200 bang cach st dung phan mém STEP 7-MicroWIN V4,
Sau khi cai dat phan mém, trén man hinh desktop s€ xuat hi¢n bi€u tugng cia STEP7.

V4.0 STEP 7

MicroWIN

Hinh 2.7: Biéu tuong ctia STEP7.
Pong thoi trong menu Start cia Windows cung ¢6 thu muc Simatic véi tat ca
cac tén cla nhitng thanh phan lién quan.

CAu tric cira sO 1p trinh cua STEP7 Microwin nhu sau:
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Mo, tao méi, heu

mot chwrong trinh [ STEP 7-Micro/WIN - Project

diéu khién .
)

hEa|8n) s me|o | IHE

download/ C‘:?f‘g ,C‘-‘ll;i Nit thay déi trang thai lam Nitt kiém tra thang théi lim
upload ™ not ca;; ¢ viée cuauPLC viée cia chirong trioh

File Edit View PLC Debug Tools Wiqd\ows Help ,‘ / w = H
ey = N — [ AT o=

T A% %% B ||&

View = G Project

Mmmn (23] Integer Math *
E B} (i) Interrupt fl
[ KT — >

(2) What's New Symbol Vo Tyos | DotaType Comment ]
£ CPU214REL 0111 T ‘

[€3 Program Block TEMP

() Symbol Table TEMP

() Status Chart TEMP

(g8 Data Block > i ;
System Block

@ Cross Reference [PROGRAM COMMENTS ﬂ

&> Communications = 3
Network 1 Network Title
X Wizards Ving soan thao

CF Tools [Metwork Comment : .

& Fﬂ Instuctions | ctirong trinh
Favorites =

| ~@

| -Gn Bit Logic —

| &-(&] Clock

| @-(Z] Communications
| @-(< Compare

&3 Conver Network 2
{ (1) Counters
| (28] Floating-Point Math

Took || T ogcelOestons - [TTVINMAIN A S8R0 AINT 0/

/
+
dy [ [Network 2 Row1, Col1 INS J

Céc khéi ham, 1éoh

Hinh 2.8: Ctia s6 1ap trinh ctia phan mém 14p trinh V4.0 STEP 7 Microwin.

Vung soan thao chira mdt chuong trinh, dugc chia thanh tung Network. Cac

thong s6 nhap duoc kiém tra 16i ¢t phap. Noi dung cira s6 “ Program Block” tuy

thudc ngoén n

git 1ap trinh da lya chon. C6 thé nhin dup vao phan tir 1ap trinh can

thiét trong danh sach dé chén chung vao chuong trinh soan thao, ciing c6 thé chén

cac phan tu ¢

an thiét bang cach nhan va nha chuot.

Cac cong cu thuong str dung:

New (File Menu): tao m&1 mot chuong trinh soan thao.

Open (File Menu): m¢o mdt chuong trinh da soan thao.

Cut, Copy, Paste (Edit Menu): cat, sao chép vadan.
Download (PLC Menu): tai xudng chuong trinh diéu khién.
Network (Insert): chén network mai.

Program Elements (Insert): md cira s6 cic phan tir 1ap trinh.
Clear/Reset (PLC): x6a chuong trinh hién thoi trong PLC.

LAD, STL, FBD (view): hién thi dang ngdn ngit yéu cau.
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Céc phan tir 1ap trinh thudong dung (ngén ngit LAD):

e Cac lénh logic tiép diém e (C4c I¢nh so sanh

D3] Y AR

=[] Compare
----- 4l ==El-
----- Al =Bl
----- 4 =Bl
----- Al ==l
----- Al A=l
----- Al =l
----- g Pl

..... i .|<||.

..... 41 .|==D|.
..... i .|<>D|.
..... 41 .|>=D|.
..... 41 .|<=D|.
..... i .|>|:||.
..... i .|<|:||.
..... 41 .|==H|.
..... i .|<>H|.
..... 41 .|>=H|.
..... 41 .|<=H|.
..... i .|<H|.
----- g <2 5)

PHAN MEM MO PHONG TRONG PLC S7 —200.

S7 — 200 Simulator 2.0 Ing English 1a mét trong nhitng phin mém dung dé mo
phong hoat dong ciia PLC sau khi dugc nap chuong trinh. Chung ta ¢6 thé mo
phong chuong trinh da viét bang cach sir dung phan mém nay ma khong can dén
PLC that. Bé thyc hién mo phong, ta chi can thuc thi file S7 — 200.exe, sau khi

khéi dong ta dugc giao dién nhu sau:
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Peén bao trang
thaingd ra

¥ B =2 .
(k. Mrangthm

chwong trinh 2
A

Pén bao
trang thai
hoatdodng

Loai CPU dang
mo ph(‘)ng

odules mao =..
rong

22 e i Cac tiép diém ngd
thai —_— vao (mit nhan)
ng6 B 29 ¢ , D
vao

>
STOP 162806  12:46:1

Hinh 2.9: Giao dién phan mém S7-200 Simulator 2.0 English.
Trinh ty thyc hién khi mé phong mot chuong trinh diéu khién:

- Viét chuong trinh bang phan mém Step 7 Microwin.

- Bién dich chuong trinh:File/Export.

- Dat tén tap tin va chon Save(*.awl).

- Khoi dong phan mém md phongS7-200.exe.

- Chon loai CPU: Configuration /CPU Type/Chon loai CPU can mo
phéng.

- M6 File cin mdé phong: Program/Load Program/ Chon
Accept/Chon file *.awl.

- Chay md phong: PLC/Run hodc biéu twong Run trén thanh céng cu.

- Thay d6i trang thai ngd vao bang cac cong tic trén bang diéu khién
mau xanh.

- Quan sat cac den bao trang thai ngd vao ra trén PLC.
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- Dung chuong trinh: PLC / Stop hodc biéu twong Stop trén thanh
congcu.

3.2.CAU TRUC BQ NHO CUAPLCS7-200

3.2.1. Phan chia by nhé .
B nhé cua S7 200 dugc phan chia thanh 4 ving véi mdt tu c6 nhi¢m

vu duy tri dt li¢u trong mdt khoang thoi gian nhat dinh khi bi mat nguén. Bo
nhd cua S7 200 c6 tinh nang dong cao, doc va ghi dugc trong toan vung, loai
trir phan bit nhd dat biét duoc ki hiéu boi SM ( Special Memory) chi cé thé
truy nhap dé doc.

Ving chuong trinh : 13 ving bd nhé duoc sir dung dé luu trit cac 1énh
chuong trinh. Vung nay thudc kiéu non-volatile doc/ ghi duoc .

Vung tham sb: 1a mién luu gilt cac tham sb nhu: tir khoa, dia chi, tram,
... Ciing gidng nhu ving chuong trinh, ving tham sb ciing thuéc non-volatile
doc/ghi duoc .

Vung dir li¢u : duoc st dung dé cat cac dir liéu cua chuong trinh bao
gdm cac két qua, cac phép tinh, hang sd duoc dinh nghia trong chuong trinh,
bd dém truyén thong,.... Mot phan cua ving nhd nay (200byte dau tién ddi voi
CPU212, mot KB dau tién véi CPU214) thudc kiéu non-volatile doc/ghi duogc.

Ving d6i tuong: Timer, bd dém, bd dém téc dd cao va cac cong vao/ra
twong ty dugc dit trong ving nhd cudi cing. Vung nay khong thude kiéu non-
volatile nhung doc/ghi dugc

Hai ving nhé cudi cung ndy cé ¥ nghia quan trong trong viéc thuc hién

mot chuong trinh.

e Mién I (Input image register) 1 thanh ghi dém, luu cac gia tri ngd vao
khi PLC hoat dong.

e Mién Q (Output image register) thanh ghi dém, chtra cac két qua
chuong trinh dé diéu khién ngd ra.

e Mién V (Variable Memory) luu cac két qua trung gian khi thyc hién



chuongtrinh.
e Mién M (internal Memory bits) duoc sir dung nhu céc relay diéu khién dé
lwu trang thai trung gian cia 1 hoat dong hodc cac thong tin diéu khién

khac. (byte, word,Dword)

e Mién SM (Special memory bits) chtra cac bit dé lwa chon va diéu khién
cac chuc nang dac bi¢t caa CPU. (byte, word,Dword)

3.2.2. Ving d6i twong.

Luu gitr liéu cho cac doi tuong lap trinh: gid tri tc thoi, gid tri dat trude
cua Timer, couter. Dir liéu kiéu dbi tuong bao gém cac thanh ghi caa Timer, bd
dém, bd dém tdc dd cao, bd dém vao/ra tuong ung va cac thanh ghi
Accumulator(AC).

Kiéu dir liéu ddi twong bi han ché boi rat nhidu vi cac dit lidu kiéu ddi
tuong chi dugc ghi theo myc dich can str dung doi tuong do.

- Truy nhap theo tén bit: tén mién (+)dia chi byte (+) . (+) chi sb bit. Vi du

V150.4 chi 4 bit ciia byte 150 thudc mién V.

- Truy nhép theo Byte: tén mién‘(+) B (+) dia chi ctia byte trong mién. Vi du
VB150 chi Byte 150 thugc mién V
Truy nhap theo Word (16bit): tén mién (+)W(+) dia chi byte cao cua tur

trong mién.Vi du VW150 chi tir don gian gébm hai Bytel50va 151thuéc mién

V,trong do6 byte 150 ¢ vai tro 1a bye cao trong tur .

Bit 15141312111098 76543210

VW150 VB150(byte cao) VB151(byte thap)

-Truy nhap theo 2 word (32bit): tén mién (+)D(+)dia chi byte cao cua tir
trong mién.Vi du' VD150 chi tir kép gdm 4 byte150,151,152,153 thujc mién V,

trong d6 byte 150 c6 vai tro 1a byte cao va byte 153 c6 vai tro 13 byte thap trong

trur kép.
Bit: 31 24 23 16 15 8 7 0
VD150 | VB150 VB151 ‘VBISZ VB153 ‘




TAP LENH CUA PLCS7-200

3.3 3.3.1 NHOM LENH XUAT NHAP CO BAN

PLC S7-200 c6 ba ngoén ngir 1ap trinh co ban la: LAD, FBD va STL.

LAD (Ladder logic) 14 ngdn ngir 1ap trinh dang hinh thang hay 1a ngon ngit do
hoa. Thanh phan co ban ciia LAD tuong ty nhu thanh phan co ban caa diéu khién
role: ¢6 tiép diém thuong mo, tiép diém thuong dong, cudn day dau ra, cic ham
chtic nang (thoi gian, dém).

STL (Statement list) 12 ngon ngir 1ap trinh thong thuong ctia may tinh, thé hien
chuong trinh dudi dang cac cau 1énh. Mot chuong trinh dugc ghép béi nhidu ciu
1énh theo mot thuét toan nhat dinh, mdi lénh chiém mot hang va déu

¢6 cAu trac chung 1a “tén 1énh” + “toan hang”.
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FBD (Function Block Diagram) 1a ngon ngit ¢ hoa thich hop véi ngudi quen

thiét ké mach diéu khién sd. Viéc chuyén doi gitta ba ngén ngit LAD, FBD va

STL 1a hoan toan ty dong.

DANG LENH MG t4 chic ning Iénh
L Tiép diém thuong déng s& dong khi co gia tri logic bit
D o bang 0, va s¢ mo ra khi c6 gid tri logic bang 1
AT
STL | LDNn
L Tiép diém thuong ho sé duge dong néu gia tri logic
A ot bang 1 va sé ho néu gia tri logic bang 0.
o
STL | LDn
STL | LDNIn
L Tiép diém dao trang thai cia dong cung cip.Néu
A —l HOT I_ dong cung cap c6 tiép diém ddo thi né ngit mach,
D va nguoc lai.
STL | NOT
L Vi phan canh lén.
A e
D
STL | EU
L Vi phan canh xuéng.
A | —v
D
STL |ED
L B Cudn day ¢ dau ra s& dugc kich thich khi co
D dong diéu khién di ra.
o =)
STL | =n
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L Set bit
D
A bait
—(s)
I
STL | S bitn
L Reset bit
D
A bit
—(=)
il
STL | R bitn
Nhom céc I€nh so sanh
Dang Iénh M@ té chic ning Iénh
L Lénh so sanh bang s& lam cho tiép diém dong
A khi IN1 bang IN2 (IN1, IN2 kiéu byte)
D 1M
— s
I
STL | LDB=IN1 IN2
L Lénh so sanh bang s& 1am cho tiép diém déng khi IN1
A " bang IN2 (IN1, IN2 kiéu Word) va ngugc lai.
O b
IM2
STL | LDW= IN1 IN2
L Lénh so sanh bang lam cho tiép diém déng khi IN1
A ” bing IN2 (IN1, IN2 kiéu Double Word) va nguoc lai.
D ] —
M2
STL | LDD= IN1 IN2
L . Lénh so sanh bang lam tiép diém dong khi IN1 bang
A _| R I_ IN2 (IN1, IN2 kiéu Real s6 thyc) va ngugc lai.
D IM2
STL | LDR=IN1 IN2
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L . Lénh so sanh 16n hon hodc bang s& lam cho tiép diém
A — -Bl— dong khi INT bang IN2( IN1, IN2 kiéu byte).
D nz
STL | LDB >=IN1 IN2
L Lénh so sanh 1gn hon hodc bang sé 1am cho tiép diem
A » dong khi INT bang IN2( IN1, IN2 kiéu Word).
D |> =1 l—

n2
STL | LDW >=IN1 IN2
L Lénh so sanh 16n hon hodc bang sé lam cho tiép diém
A » dong khi IN1 bang IN2 ( IN1, IN2 kiéu Dword).
D —| =T I_

n2
STL | LDD >=IN1 IN2
L Lénh so sanh 1on hon hodc bing sé 1am cho tiép diem
A » dong khi INT bang IN2 (IN1, IN2 kiéu Real).
D |> = R{—

na

STL | LDR >=IN1 IN2
L | :1:13 - Lénh so sanh nho hon hodc bing & lam cho tiép diém
A B2 dong khi IN1 bang IN2(IN1, IN2 kiéu Byte).
D
STL | LDB <=IN1 IN2
L . Lénh so sanh nho hon hodc bang sé lam cho tiép diém
A -1 dong khi INT bing IN2(IN1, IN2 kiéu Word).
D nZ
STL | LDW <=IN1 IN2
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nl
|<=D|—
ne

> 0O r

STL |LDD <=1IN1 IN2

Lénh so sanh nho hon hodc bang s& lam cho tiép diém
dong khi IN1 bang IN2(IN1, IN2 kiéu Dword ).

nl
|l =@l
|<=R]
ne

O >»r

Lénh so sanh nho hon hodc bang s& lim cho tiép diém
dong khi IN1 bang IN2(IN1, IN2 kiéu Real).

Nhém céc 1énh di chuyén dir liéu.

Dang Iénh M0 té chite ning Iénh
L Sao chép ndi dung cua byte IN sang
A N OUT.
D —{EN
{18 oUT}

STL | MOVB IN OUT

MOY_IT
EN

o> r
|

—IN OUT}

STL | MOVW IN OUT

Sao chép ndi dung cia Word IN sang
OUT.

MOW_DW
EN

o> r
|

—IN OUT}

STL | MOVD IN OUT

Sao chép ndi dung cia Dword(Double
Word) IN sang OUT.

O >r

MOV_R

<IN OUT}

STL | MOVR IN OUT

Sao chép noi dung cta Real( s6 thyc ) IN
sang OUT.
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L Chép noi dung ctia mot mang Byte bat
A dau tir dia chi byte IN va ¢ N phan tir
D sang modt mang bat dau tir OUT.
ELKHOV_B
—|EN
I8
¥ oUT|
STL |BMB IN OUT
N
L Chép noi dung cia moét mang Word bat
A dau tir dia chi byte IN va c6 N phan tir
D TV sang modt mang bat dau tir OUT.
—EN
{18
4N ouT|
STL |BMW IN OUT
N
L Chép nd1 dung cia mdt mang Dword
A bat dau tir dia chi byte IN va c¢6 N phan
D EROTD tir sang mot mang bat dau tir OUT.
1n
4N ouT|
STL |BMD IN OUT
N
L
A Lénh dao dir li€u cua 2 byte trong tir don
SWAEP
D —EN IN.
1n
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Dang Lénh

Mo Té Chirc Nang Lénh

L Lénh cong hai s6 nguyén 16 IN1 va
A IN2 két qua 1a mot sO nguyén
D gy 2T OUT16 bit. Trong STL thi két qua
ghi vao INT1.
J1m
1z ouTh
STL +1 IN1 IN2
L Lénh cong hai sb nguyén 32bit
A INL va IN2 két qua 1a mot sb
D T nguyén OUTI16 bit. Trong STL thi
—|EH két qua ghi vao IN1.
—{IN1
Nz out|
STL +D IN1 IN2
L Lénh cong hai sb thuc 32bit IN1 va
A IN2 két qua 12 mot sé nguyén
D e OUT32 bit. Trong STL thi két qua
—|EN ghi vao IN1.
J1H1
1wz ouTh
STL +R IN1 IN2
L Lénh trir hai s6 nguyén 16 IN1 vi
A — IN2 két qua 1a mot sé nguyén
D — EN OUT16 bit. Trong STL thi két qua
11 ghi vao IN1.
—{INZ2 OUT|
STL -1 IN1 IN2
L Lénh trir hai s6 nguyén 32bit IN1 vi
A — IN2 két qua 1a mot sé nguyén
D —EN OUT32 bit. Trong STL thi két qua
11 ghi vao IN1.
— IN2 OOTL
STL -D IN1 IN2
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L Lénh trir hai s6 thuc 32bit IN1 v
A IN2 két qua 12 mot sé nguyén
D SEE OUT32bit. Trong STL thi két qua
1 ghi vao IN1.
- IN1
—{IN2 OUTL
STL -R IN1 IN2
L Lénh thyc hién phép nhan giira hai s0 nguyén
A MUL 16bit IN1 va IN2 va cho két qua 32bit ghi vao
D BN tir kép 32bit OUT, co trong STL thi ghi vio
TIN1 IN2.
_IN2
STL MULLINT IN2?
L Lénh thyc hién phép nhan gita hai 56 thye
A 32bit INT va IN2 va cho két qua 32bit ghi vao
D T tr kép 32bit OUT, co trong STL thi ghi vao
| IN2.
— IH1
— IN2 OQUTE
STL *R IN1 IN2
L Lénh thyc hién phép chia giira hai so nguyén
A 16bit INT va IN2 va cho két qua 1a so thuc
D o 32bit ghi vao tir kép OUT, co trong STL thi
—|EH ghi vao IN2.
—{IN1
1Nz ouTh
STL DIV IN1 IN2
L Lénh thyc hién phép nhan giira hai s6 thue
A ___ 32bit INT va IN2 va cho két qua 13 s6 thue
D —EN ghi vao tir kép 32bit OUT, trong STL thi ghi
A1 vao IN2.
1wz ouT|
STL /R IN1 IN2
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O >r

Lénh tang gid tri Bit IN 1én mgt don vi két
qua ghi vao OUT. Trong STL két qua ghi vao

INC B
— BN IN luon.
— IN ouT L
STL INCB IN
L Lénh tang gia tri Word IN 1én mot don vi két
A qua ghi vao OUT. Trong STL két qua ghi vao
IHC W z
D —EN IN luén.
Iy ouT|
STL INCW IN
L Lénh tang gid tri Double Word IN lén mgt
A - don vi két qua ghi vao OUT. Trong STL két
D —EN qué ghi vao IN luon.
Jmw  ouTL
STL INCD IN
L Lénh gidm gia tri Bit IN di m¢t don
A vi két qua ghi vao OUT. Trong STL
D TECE két qua ghi vao IN.
— EH
1 ouT|
STL DECB IN
L Lénh giam gia tri Word IN di mot
A — don vi két qua ghi vao OUT. Trong
D — EN - STL két qua ghi vao IN.
1w ouTlL
STL DECW IN
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O >r

Lénh giam gid tr1 Double Word IN
di mot don vi két qua ghi vao OUT.

— IN ouT

DEC_DW L a1
—EN Trong STL két qua ghi vao IN.
v ouTh
STL DECD IN
L Lénh thyc hién viéc 1ay can bic hai
A e cia mot sd IN két qua ghi vao sb
D e ™ OUT 32 bit.

Nhém Iénh diéu khién Timer
TON: Delay On.
TOF: Delay Off.
TONR:Delay On c¢6 nhé.
Trong S7-200 c6 256 Timer, ky hiéu tu TO-T255
Céac s6 hiéu Timer trong S7_200 nhu sau:

Lénh Pjphan CPU221 | CPU222 |CPU224 | CPU 226
gidi
TON,TOF |1ms |T32,T96 |T32,T96 |T32,T96 |T32,T96
10ms |T33.T36 | T33.T36 | T33.T36 |T33.T36
T97 T100 | T97 T100 |T97 T100 | T97 T100
100ms | T37 T63 | T37 T63 | T37 T63 | T37 T63
T1Q1 T255 | T1Q1 T255 | T101 T255 | T1Q1 T255
TONR 1ms | T0,T64 TO,T64 TO,T64 T0,T64
10ms | T1.T4 T1.T4 T1.T4 TL.T4
T65.T68 | T65.T68 | T65.T68 | T65.T68
100ms |T5 T31 |T5 T31 | T5 T31 T5 T31
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Cac 1énh diéu khién Timer.

Dang Lénh M@ td chite ning Iénh
L . Khai bdo Timer sb hiéu xxx kiéu TON dé tao
A — W o ra thoi gian tré tinh tir khi gia trj dau vao IN
D et duoc kich. Néu gia tri dém tirc thoi 16n hon

hoac bﬁng gia tri dat trude thi T-bit bﬁng 1.
Txxx:s6 hidu Timer: T32 T63, T96T255
PT: gia tri dat cho Timer

STL | TON Txxx PT

] Khai béo Timer s6 hiéu xxx kiéu TONR dé
HEE . . X o7 \ . .7 . A \
—In  Tonm tao thoi gian tré tinh tur khi gia tr1 dau vao IN
duogc kich. Néu gia tri dém tic thoi 16n hon
hoac béng gia tri dat trudce thi T-bit béng 1.

O >r

BT

Txxx : s6 hiéu Timer: TO T31, T64 T95
PT: gia tri dat cho timer

Nhém Iénh diéu khién Counter.

Counter 13 bd dém hién chirc ning dén sudn xung quanh trong S7-200.
Cac bd dém cua S7-200 duogc chia 1am 2 loai: bd dém tién (CTU) va bo dém Iui
(CTD).

B dém tién CTU dém sb suon 1én cua tin hiéu logic dau vao, tuc 1a dém sb lan thay
d6i trang thai logic tir 0 1én 1 ctia tin hiéu. S6 sudn xung dém duoc duoc ghi vao thanh
ghi2 byte cta bo dém, goi 1 thanh ghi C-word.

No6i dung cuia C-word, goi 1a gia tri dém tuc thoi cia bo dém ludn duoc so sanh voi gia
tri dat trude cua bo dém, dwoc ky hiéu 1a PV. Khi gia tri ¢ém tirc thoi bang hodc 16n
hon gié tri dit trude nay thi b dém bao ra ngoai bang cach dit gia tri logic 1 vao mot
bit dac bi¢t cua no, duogc goi la C-Bit. Truong hop gia tri dém tirc thoi nho hén gia tri
dat truge thi C-bit c6 gia tri logic 1a 0.

Khac véi bo Timer, cic by dém CTU déu co chan ndi véi tin hidu diéu khién x6a dé
thuc hién viéc dit lai ché d6 khai phat ban dau (reset) cho bo dém duoc ky hiéu béng
chi cai R trong LAD hay duoc quy dinh 1a trang thai logic ctia bit dau tién cta ngan
Xép trong STL. B§ dém duoc reset khi tin hidu x6a nay c6 muc logic 1a 1 hodc khi 1énh
R(reset) duoc thuc hién véi C-bit. Khi bd dém duoc reset ca C-word va C-bit déu nhén
gid tri 0.
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Dang

1énh

Counter Up (Pém 1én ):

+  SIMATIC IEC 1131
L
A o
D = CL cTuU
F
B R
1] - P
5 | CTU Cxxx, PY
T
L

Counter Down (d¢ém xubng )

- SIMATIC IEC 1131
L
A (05754
D
- C[ CTD
F
B L[
D - P
5 | CTD Cox, PV
T
L

CounterUp/Down (dém lén/xudng):

« SIMATIC IEC 1131
L [0S

A

D = CU CTUD

E - C[

B —r

. — P

5 |CTUD Cxxx, Pv

T

L

MG ta churc nang 1énh:

Mdi 1an c6 mdt suon canh 1én &
chan CU, gia tri bo dém(l Word)
duoc tang lén 1 Khi gid tr1 hién tai
16n hon hodc bang gié tri dit PV(Preset
value), ngd ra s& dé duoc bat 1én ON.
Khi chan Reset dugc kich ( suwon 1€n)
gia tri hién tai cua bd dém va ngo ra
duoc tra vé 0. Bo dém ngung dém khi
gia tri bd dém dat gia tri t6i da la
32767(2"°-1).

CxXxX: s6 hi¢u counter (0-255)
CU: kich dém Ién

R:reset

PV:gia tr1 dat cho counter

Khichan LD duogc kich ( sudn 1én)
gid tri PV dugc nap cho bd dém.
Madi 1an ¢6 mot sudn canh 1én &
chan CD, gi4 tri bo dén ( 1 Word)
duoc giam xudng 1. Khi gia tri
hién tai ctia bo ¢ém bang 0, ngd ra
s& dugc bat 1én ON va bo dém s&
ngung dém.

Cxxx:s0 hiéu counter(0-255)
CD: kich ¢ém xudng

LD: Load

PV:gia tri dat cho counter

MGdi 14n c¢6 mot suon canh 1én & chan
CU, gia tri bo dém ( 1 Word) duogc
ting 1én 1. Moi 1an c6 mot suon canh
lén ¢ chan CD, gia tri bd dém duoc
giam xuéng 1. Khi gié tri hién tai 16n
hon hodc bang gié tri dat PV(Preset
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Cac ham chuyén doi

a/Doi byte s

ang Int

+«  SIMATIC

IEC 1131

DO O

B
END =
ouT -

BTI

=

I, OUT

value),ngd ra s€ dugc bat 1én ON.
Khi chan R dugc kich( suon 1én)
gia tri bd dém va ngd Out dugc tra
vé 0.

Gid trf cao nhat ciia by dém 12 32767va gid trj thap
nhitla —32768.

Cxxx: s0 hi¢u counter (0-255)

CU: kich dém Ién

CD: kich dém xudng

R:reset

PV: gia tr1 ddt cho counter
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Dang I¢nh Mo ta churc nang 1énh
EN: ngd vao cho phép
Mot s6 kiéu byte ngd vao dugce chuyén thanh
mot s6 kiéu Int & ngd ra.

b/Pdi Int sang Byte

Dang 1énh Mo ta chirc nang 1énh
+ SIMATIC iEc 1131 | EN:ngd vao cho phép
L Mot s,cA') k@éu Int ngd vao(IN) dugc chuyén thanh
n B mot sO ki€u byte ¢ ngd ra (OUT) trong truong hop
F | TJEN ENOP ngd vao nam ngoai khoang (0.255) thi ngd ra
= om e khong bi anh hudng.
5 TB  IM, CUT
T
L

Tuong ty, ta co cac ham chuyén cjéi sau:

[ DI: doi s6 nguyén 16bit sang s6 nguyén 32 bit.
DI_I: d6i s6 nguyén 32bit sang s6 nguyén 16bit.

DI R: d6 s6 nguyén 32bit sang s thuc.

BCD 1:d6i s6 BCD 16bit sang s6 nguyén 16bit.

I BCD: d6i s6 nguyén 16bit sang s6 BCD
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Trong truong hop viée doi tir s6 dung luong nhé sang dung luong 16n hon(nhu
tor byte sang Int, tir Int sang Dint,..)thi chuong trinh luén thyc thi. Con truong
hop nguoc lai: Néu gia tri chuyén bi tran 6 nhd thi chuong trinh s& khong thuc

thi va Bit tran SM1.1 s€ bat 1én 1.
3.3.2 Lénh lam tron:ROUND

Dang 1énh
< SIMATIC IEC 1131
L
A ROUMD
1] = EHN EMO =
F
B .
D =M ouT =
S | ROUND IN,OUT
T
L

Lénh lam tron xudéng: TRUNC
Dang 1énh

< SIMATIC . IEC11H
L
A TRUNC
D

—lEN ENOj=
F
B —iN ouTh=
1]
5 TRUMC M, SUT
T
L

Lénh doc thoi gian thue Read RTC

D A
'EgSIMATIC *  IEC 113
L
A READ _RTC
! —EN ENO -
F
B
D 47
SET_RTC
—EN ENO -
47
5 TODR T
I TODW T

Mo ta chirc nang 1énh

EN:ngd vao cho phép

IN:ngd vao

OUT:ngdra

Mot gia tri sO thyc ¢ ngd vao dugc
lam tron va chuyén thanh s6 Dint ¢
ngd ra. Néu so 1¢>=0.5 thi gia tri so
thyc s€ dugce lam tron 1€n, nguoc lai
thi lam tron xudng .

Mo ta chirc nang lénh

EN:ngd vao cho phép

IN:ngd vao

OUT: ngo ra

Mot sé gia tri sd thuc & ngd vao
dugc lam tron xudng 1a chuyén
thanh s6 Dint ¢ ngd ra.

Mo ta chirc nang lénh

BitEN:Bitcho phép doc thoi gian thuc
T(8byte):dugc dinh dang nhu sau:
T(byte):Gia tri ( dinh dang BCD)

0(nam) 0-99

1(thang) 0-12
2(ngay 0-31
3(gio) 0-23
4(phut) 0-59
5(giay) 0 -59
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Cic 1énh vé ngit
Dang 1énh
Lénh ATCH:

< SIMATKEE |- IEC113H

ATCH
EH EMO =

=INT
=2 EVNT

=mTm OLr~
1

ATCH INT, EVEMT

= =—h

LénhDTCH:Lénh cam ngit

< SIMATIC | IEC113
L
A DTCH
1]
=EN ENO}=
F
B
D JEVNT
S DTCH EWEMT
T
L

Lénh xuat xung toc do cao

6(00) 00
7 (ngay trong tuan) 1 — 7; 1: Sunday

Mo ta chirc nang 1énh

BitEN:tin hiéu cho phép thuc hién
1énh ATCH

INT:chuong trinh ngat duoc goi

khi ¢6 sy kién ngat xay ra

EVNT:sé thtr tu kién ngat.

BitEN tin hiéu cho phép thuc hién
lénh DTCH
EVNT:S6 tht ty kién ngat bi cam.

CPUS7-200c6 2 ngd ra xung toc d6 cao(Q0.0,Q0.1),dung cho viéc diéu
rong xung toc do cao nham diéu khién cac thiét bi bén ngoai.C6 2 cach diéu
rong xung quanh: diéu rong xung 50% va diéu rong xung theo ti 1.

e PTOIla mot ddy xung vudng tuan hoan c6 chu ki 1 mot sé nguyén nam trong khoang

250us 65535 s hgaée250ms65535ms. DJ rénrg xung br?tng mét ntra s6
chu ki xung. S6 xung tdi da cho phép 13 4.294.967.295
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e PWM la mot diy xung vudng tuan hoan c¢é chu ki 1a mot sé duong nam trong N
khoang250 st — 65535 s h250s-65535ms. Khac voi PTO d rong xung trong moi
chu ki Xung ¢0 thé thay do6i

a/Dieu rong xung 50%(PTO):

Dé thyc hién viée phat xung te do cao (PTO) trude hét ta phai thyc hién cac budce dinh dang sau:

Resetngd xung toc do cao ¢ chu ki dau ciia chuong trinh

Chon loai ngd ra phat xung toc 6 cao Q0.0 hay Q0.1 Pinh

dang thoi gian co s¢ (Time base) dya trén bang sau:

Contral Result of executing the PLS instruction
Value) Operation
16831 fas FTO Single 1 psfeycle Load
16&34 as FTO Single 1 pfeyecle Liead
16835 fas FTO Single 1 psfeycle Liad Load
16&39 Yas FTO Single 1 mslcyds Load
1683C fas FTO Single 1 msloyde Lead
16830 Yas FTO Single 1 msfcyds Lead Load
16&A10 as FTO Multiple 1 psfeyele
16#A8 b=t FTO Multiple 1 misfoyde
16801 as P Synchronous 1 psfaycle Load
16802 b=t Pt Synchronous 1 nsfoycle Load
16803 as P Synchronous 1 psfaycle Load Load
16800 fas = Synchronous 1 msloyde Load
16804 as P Synchronous 1 mslcyds Load
1680B fas = Synchronous 1 msloyde Load Load
Céc byte cho viéc dinh dang SMB67 ( cho Q0.0),SMB77 ( cho QO0.1)
Ngoaira: Q0.0 Q0.1
SMW638 SMW?78 :Xac dinh chu ki thoi gian
SMW?70 SMWS80:X4c dinh chu ki phat xung SMD72

SMD82:Xac dinh s xung diéu khién
b/Piéu rong xung theo ti 16(PWM):
Pé thuc hién viée phat xung tdc do cao (PWM( trude hét ta phai thuc hién céc
budc dinh dang sau:
Resetngd xung tdc d6 cao & chu ki dau ciia chuong trinh
Chon loai ngd ra phat xung toc 6 ca Q0.0 hay Q0.1 Pinh
dang thoi gian co s& (Time base)
Cac byte cho viéc dinh dang SMB67 ( cho Q0.0),SMB77 ( cho Q0.1)

Ngoaira: Q0.0 Q0.1
SMW68 SMW?78 :X4c dinh chu ki thoi gian
SMW70 SMW80:Xac dinh chu ki phat xung
SMD72 SMD82:X4c dinh sb xung diéu khién
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Cac 1énh vé dich Bit

Dang 1énh
Lénh dich trai aiByte:
4~ SIMATIC ’ue?.lh%} y
L SHR_B
A - L
D EN ENDO
F
B H4H ouTh
D 4
SHL_B
= EHN ENO =
=N QuUT
=N
5 SRE OUT, M
I SLE OUT, M

Lénh xoay trai, phaiByte:

+* SIMATIC IEC 1131

ROR_B
-Hen  Enof

qIH auT
= H

DO Dmr

ROL_B
-EN  ENO}J

qIH OuT
=M

RRB QUT, M
FLE CUT, M

=i

Cac I1énh xi li chubi

Mo ta chirc nang Iénh
BitEN:Bitchocho phép thuc hi¢n
1énh dich trai, dich phai

IN : Byte duoc dich

OUT:Két qua cua byte dich N

: S6 byte dich

Céc Bit dich ra ngoai , bi loai bo

Cac ¢b 0 dugce dich vao Bit méi

BitEN:Bitchophép thuc hién

1énh xoay trai, xoay phai

IN : Byte dugc xoay

OUT: Két qua cua byte xoay

N : S6 byte xoay

Céc bit dich ra ngoai dugc xoay lai Bit dau

a/Lénh STR_Len :Xac dinh chiéu dai cia chudi (In) két qua cét vio Byte Out

"Hello' -

EM

1

STR_LEM

eno|l——3|

ouT B Z200

b/LénhSTR_CPY:Chép chudi tirINsangOUT
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VB 200+

EM

i

STR_CPY

ENDf——)

OUTF+B300

c/Lénh SSTR_CPY:Chép chudi tir IN tir vi tri INDX sang OUT (sd ki tu

Copy 1a N)
SSTR_CEY
EN END f——)
"Hello" ] IN ouT ke300
14D
d/l 24N
| STR_CAT
EN END f——)
asarld 4 IN ouThvEa00

e/LénhSTR_FIND:Lénh tim kiém chudi ton tai trong IN1, chudi can tim trong IN2,Néu

tim thiy chudi ¢6 trong IN1, thi Out [a vi tri tim thdy trong chudi d6

h/LénhCHR_FIND: Timkiém ki trong céc ki tu trong IN2trongchudi

ENDf——)

IN1
CHR_FIND
EM
WB30041M1 ouT FE100
"2nd.ldL N2

Mot sé 6 nhé dac biét sir dung trongS7_200

oSMO.0:Bitnay luon luon ON

eSMO0.1:Bit nay ON trong chu ki quét dau tién ctia chuong trinh, hoic ON
khi bat tir Stop sang Run

e SMO0.2:Bit nay ON trong chu ki quét dit li¢u ctia 6 nh¢ c6 kha ndng nh¢ bi

mat

e SMO0.3:Bitnay ON trong 1 chu ki quét khi c6 dién va dang ¢ trang thai RUN
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oSMO0.4 : Bit nay xung nhip chu ki 1 phut, 30S ON, 30S OFF
oSMO0.5 :Bit nay xung nhip chu ki 1 gidy, 0.5s ON, 0.5S OFF
oSMO0.6:Bit nay xung nhip chu ki 1 vong quét,vong quét nay ON,vong quét
két tiép OFF
e SMO.7:Bit phan anh vi tri caa Switch ché d6:0n khi Swit ché ché d6
RUN,OFF khi Swit chd ché a6 TERM
«SM1.0:Bit nay ON khi viéc thuc thi 1énh cho két qua 1a Zero
eSM1.1:Bit niy ON két qua thu dugc bi tran 6 nhé hoic két qua thu khong
hop I¢
«SM1.2:Bit niy ON khi két qua thu duoc 13 s6 4m.
«SM1.3:Bit nay ON khi thyc hién phép chia cho s6 0.
eSM1.4:Bit nay ON khi viéc thém dir liéu vao mot bang bi tran. SM1.5:Bit
enay ON khil énh LIFO va FIFO thuc hién viéc doc tir 1 bang
Tréng.
eSM1.6 :Bit nay ON khil énh chuyén ddi khong phai sé6 BCD sang sé BIN
eduoc thuc thi.
e SM1.7:Bit nay ON khi viéc thuc hién chuyén dbi s6 ASCH sang sd Decimal
khong hop 1€.
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KET LUAN

Qua thoi gian thyuc hién do an véi tén dé tai “ Lap trinh thiét ké nha giir xe

tu dong diéu khién bang PLC S7 — 200” em d3 dat dugc nhitng ndi dung sau:

e Tim hiéu duoc cu tric va hoat dong cua cac bii dd xe ty dong

e Tim hiéu va lam chu dugc hoat dong cua PLC S7 — 200 trong viéc

giam sat diéu khién nha gitr xe tu dong
e Thiét ké va xdy dung md hinh giam st diéu khién bai dd xe ty dong Do
an nay cua em thuc hi¢n dua trén nghién ctru tim hiéu giam sat bai do

xe trong thuc té. Thong qua dé tai “Lap trinh thiét ké nha giir xe tw dong dicu
Kkhién bz"mg PLC S7 - 200” d3 thuc su giup em hiéu rd rang hon ve nhiing gi em
da hoc duogc trong sudt thoi gian qua. Qua day em ciing dugc dip mé rong tim
hiéu biét ciia minh vé mang kién thirc PLC ma em d3 hoc duogc, mot ung dung tbi
uu cua nganh ty dong hoa.

Do trinh d§ cling nhu kha nang nhéan thirc con c6 han, cong voi su thiéu
thén vé tai liéu tham khdo va thoi gian nghién ctru, tim hiéu dé tai con han ché
nén du da rat ¢ gang nhung khong thé tranh khoi thiéu sot. Em mong nham dugc
su chi bao tan tinh cua cac thay co dé c6 thé hiéu hon va tiép can gan hon voi
cong nghé moi.

Em xin chan thanh cam on thay gido Th.S. Nguyén Ptc Minh di hudng
dan va gitp d& em hoan thanh ban d6 an nay. Pong thoi em ciing xin cam on céc
thay c6 di day dé em trong nhitng nam hoc vira qua, nhd cac thay ¢6 ma em mdi
¢ duge kién thirc nhu ngdy hom nay. D6 chinh 13 nhimg kién thtc co ban giup
em thuc hién t6t nhiém vy t6t nghiép va 1a nén tang cho cong viéc cla em sau
nay.

Em xin chan thanh cam on!
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