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GIOI THI¢U VE MO BUN 

Vi tri, tinh chftt ciia mo dun 

- Vi tri: Tru6c khi h9c mo dun nay din hoan thanh cac mon h9c ca s&va m(>t s6 mo 
dun chuyen mon nghS. 

- Tinh ch§.t: La mo dun tµ ch9n trong chuang trinh dao t~o ngh~ Bi~n tu cong nghi~p. 

Ml]C tieu ciia mo dun 

Sau khi h9c xong modun nay nguai h9c c6 nang lgc: 

- Trinh bay duqc nguyen ly h~ di~u khi~n l~p trinh ca nho 

- Phan tich duqc c§.u ~o phAn drng va nguyen tile ho~t d(>ng cua be) l~p trinh ca nho. 

- Toge hi~n duqc m(>t s6 bai toan ung d\mg dan gian trong cong nghi~p. 

- KSt n6i thanh th~o phAn cung cua be) l~p trinh ca nho, PC v6i thiSt bi ngo~i vi. 

- ViSt chuang trinh va n~p duqc chuang trinh vao be) l~p trinh ca nho d~ thgc hi~n 
duqc m(>t s6 bai toan ung dvng dan gian trong cong nghi~p. 

- Chu d(>ng, sang t~o va dam bao an toan trong qua trinh h9c t~p. 

N9i dung ciia mo dun 

1. D~i cuang v€ di€u khiSn l~p trinh co nho 

2. Cac t~p l~nh cua dfr li~u. 

3. Cac phep toan s6 cua b9 l~p trinh · co nho 

4. LAp d~t mo hinh diSu khiSn b~ng b9 l~p trinh CO' nho. 
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Bai 1: DAI CUONG VE DIEU KHIEN LAP TRINH CONHO . . 

Gioi thieu: 
Ngay nay khoa h9c ky thu~t ngay cang phat triSn. Trong cac xi nghi~p hi~n 

nay c6 nhiSu h~ thf>ng may san xu§.t su d1,mg cac be) diSu khi@n l~p trinh. Tren thS 
gi&i co nhiSu hang san xuit cac be) diSu khi@n l~p trinh khac nhau nhu cac hang: 
Siemens, Omron, Telemecanique, Allen Bredlay, ... VS ca ban chung dSu c6 cac 
tinh nang tuang ti;r, do d6 tai li~u nay chi dS c~p sau dSn be) diSu khi@n l~p trinh 
l9ai nho S7 - 200, dang duqc su d\lng nhiSu & Vi~t Nam. 

Muctieu: 
- Kh

0

ai quat duqc m<)t sf> d~c trung ca ban cua PLC. 
- Trinh bay duqc nguyen ly h~ diSu khi@n l~p trinh PLC. 
- So sanh cac uu nhuqc di@m v&i be) diSu khi@n c6 tiSp di@m va cac be) l~p 

trinh c& nho khac. 
- Trinh bay duqc m<)t sf> ung d\lng cua PLC trong thvc tS. 

L Khai quat chung v~ PLC 
Be) diSu khi@n l~p trinh PLC (Programmable Logic Controller) duqc sang 

t~o tu nhf'mg y tu&ng ban ddu cua m<)t nh6m ky su thu<)c hang General Motor vao 
nam 1968. Trong nhf'mg nam gdn day, be) diSu khi@n l~p trinh duqc SU d\lng ngay 
cang r<)ng rai trong cong nghi~p cua nu&c ta nhu la 1 giai phap ly tu&ng cho vi~c 
ti;r d<)ng h6a cac qua trinh san xu§.t. Cung v&i SlJ phat tri@n cong ngh~ may tinh dSn 
hi~n nay, b(> diSu khi@n l~p trinh d~t duqc nhf'mg uu thS ca. ban trong ung d\lfig 
diSu khi@n cong nghi~p. 

Nhu v~y, PLC la 1 may tinh thu nho nhung v&i cac tieu chuAn cong nghi~p 
cao va kha nang l~p trinh logic m~nh. PLC la d§.u nao quan tr9ng va linh ho~t trong 
diSu khi@n tv d<)ng h6a. 

'f PC-157011• 

Humidify Sernsm Temp Sen$0r ~ater Fans Damper 

ffinh 1.1: Mo hinh PLC trong diSu khi@n ti;r d<)ng 
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2. Cac bmrc d~ thi~t lip h~ di~u khi~n bing role va lip trinh nh6' 
D@ chuang trinh g9n gang, d~ quan sat va khong nhfim lfin dja chi trong qua 

trinh thao chuang trinh, thµc hi~n cac yeu cfiu sau: 
- Hi@u ro nguyen ly ho~t d<)ng cua h~ th6ng. 
- Xac djnh c6 bao nhieu tin hi~u vao / ra. 
- L~p bang phan ph6i nhi~m V\l I / 0. 
- Xay dµng giai thu~t ho~c Grafcet. 
- ViSt va ki@m tra chuang trinh ch~y demo. 
- KSt n6i thi@t bi va ki@m tra h~ th6ng ho~t d<)ng. 

3. S\f khac nhau gifra h~ di~u khi~n bing rO'le di~n va h~ di~u khi~n theop lip 
trinh nh6' 

3.1. H~ th6ng di~u khi~n la gi? 
H~ th6ng diSu khi@n la t~p hqp cac thi@t bi va d1,mg cl). di~n tu. N6 dung d@ 

v~n hanh m<)t qua trinh m<)t each 6n dinh, chinh xac va thong su6t. 

3.2. H~ th6ng di~u khi~n dung rO'le di~n: 
Sµ bit dfiu vS cu<)c each m~ng khoa h9c ky thu~t d~c bi~t vao nhfrng nam 60 

va 70, nhfrng may m6c tµ d<)ng duqc diSu khi@n bfulg nhfrng rale di~n nr nhu cac 
b<) dinh thai, tiSp di@m, b9 d@m, relay di~n nr. Nhfrng thi@t bi nay duqc lien k@t v&i 
nhau d@ tr& thanh m<)t h~ th6ng hoan chinh bfulg vo s6 cac day di~n b6 tri ch&ng 
chit hen trong panel di~n ( tu diSu khi@n). 

Nhu v~y, v&i 1 h~ th6ng c6 nhiSu tr~ lam vi~c va nhiSu tin hi~u vao/ra thi 
tu diSu khi@n dt 16n. DiSu d6 dAn dSn h~ th6ng cbng kSnh, sua chua khi hu hong 
d.t phuc t~p va kh6 khan. Han nua, cac rale ti@p di@m nSu co sµ thay d6i yeu cfiu 
diSu khi@n thi bit bu<)c thi@t kS l~i nr dfiu. 

3.3. H~ th6ng di~u khi~n dung PLC 
V 6i nhfrng kh6 khan va phuc t~p khi thi@t kS h~ th6ng dung rale di~n. nhfrng 

nam 80, nguai ta ch@ t~o ra cac b<) diSu khi@n c6 l~p trinh nh&m nang cao d<) tinh 
c~y, 6n dinh, dap ung h~ th6ng lam vi~c trong moi truang cong nghi~p khic nghi~t 
dem l~i hi~u qua kinh tS cao. D6 la b<) diSu khi@n l~p trinh duqc, duqc cuk h6a 
theo ngon ngu Anh Qu6c la Programmable Logic Controller (vi@t tit la PLC). 

3.4. Bi~u khi~n dung PLC 

, -J 

ffinh 1.2: Hinh anh thµc te PLC SIEMENS S7-200 
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a. Cac kh6i chrrc nang 
M9t PLC co kh6i Module Input, kh6i CPU(Central Processing Unit) va kh6i 

Module Output. Kh6i Module Input co chuc nang thu nh~ cac du li~u digital, 
analog va chuy@n thanh cac tin hi~u c§p vao CPU. Kh6i CPU quy8t dinh va th1;rc 
hi~n chuong trinh di€u khi@n thong qua chuong trinh chua trong b9 nh6. Kh6i 
Module Output ch?y@n cac, tin hi~u di€u khi@n tu CPU thanh du li~u analog, digital 
th\fc hi~n dieu khien cac doi tm;mg. 

Vi dl}: di~u khi~n dqng c<r theo s<r 06 ben dmri 
• Di€u khi@n b&ng Role di~n 

• Di€u khi@n b&ng PLC 
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b. Cac chung lo~i PLC: 
Hi~n nay, m9t sf> PLC duqc sir d1,mg tren thi truang Vi~t Nam: 

- My:Allen Bradley, General Electric, Square D, Texas Instruments, Cutter 
Hammer, ... 

- Due: Siemens, Boost, Festo ... 
- Han Qu6c: LG 
- Nh~t: Mitsubishi, Omron, Panasonci, Fanuc, Mashushita, Fuzi, Koyo, ... 

Va nhiSu chung lo?i khac. 
Cac san phim nhu: Logo!, Easy, Zen, ... cfing duqc ch8 t?o ra de dap ung 

nhung yeu c!u diSu khien don gian. 
c. Cac wg dl}.ng cua PLC: 

- DiSu khien cac qua trinh san xuit: giiy, ximang, nu&c giai khat, linh ki~n 
di~n tu, xe hoi, bao bi, dong g6i, ... 

- Rua xe oto tt;r d9ng. 
- Thi8t bi khai thac. 
- Giam sat h~ th6ng, an toan nha xuong. 
- H~ th6ng bao d9ng. 
- DiSu khien thang may. 
- DiSu khien d9ng co. 
- Chi8u sang 
- Cira cong nghi~p, tv d9ng 
- Bamnu&c. 
- Tuai cay. 
- Bao gio truang h9c, cong SO', .. . 
- May cit san phAm, VO chai, .. . 
- Va con nhiSu h~ th6ng diSu khien tt;r d9ng khac. 

4. H~ di~u khi~n lip trinh nh6' (PLC) co nhfrng ll1l di~m 

4.1. U u th~ cua h~ th6ng di~u khi~n dung PLC 
- DiSu khien linh ho?t, da d~g. 
- Luqng contact 16n, t6c d9 ho?t d9ng nhanh. 
- Ti8n hanh thay d6i va sira chfra. 
- D9 6n dinh, d9 tin c~y cao. 
- Lip dijt don gian. 
- Kich thu&c nho g9n. 
- C6 the n6i m?ng vi tinh de giam sat h~ th6ng. 

4.2. Han ch~ 
- Gia thanh (tuy theo yeu c!u may). 
- C!n m9t chuyen vien de thi8t k8 chuong trinh cho PLC ho?t d9ng. 
- Cac yeu c!u cf> dinh, don gian thi khong c!n dung PLC. 
- PLC se bi anh huong khi ho?t d9ng a moi truang c6 nhi~t d9 cao, d9 rung 

m?nh. 
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5. Cftu true cua PLC 
M(;t h~ th6ng diSu khiSn l~p trinh ca ban phai g6m co hai phftn: kh6i xu ly 

trung tam (CPU: Central Processing Unit : CPU) va h~ th6ng giao tiSp vao/ra 
(I/0). 

J_ 
1,--0 l 0 

N Central u 
p Processing 

T 

-0 u p 

T T Unit u 
T s s 

. Hinh 2.1: Sa d6 kh6i·cuah~ .th6ng diSu khiSn l~p trihh 
Kh6i diSu khiSn trung tam (CPU) g6m ba phful: b9 xu ly, h~ th6ng b9 nh& 

va h~ th6ng ngu6n cung d,p. , · · 

Power 
Supply 

ffinh 2.2: Sa d6 kh6i tf>ng quat cua CPU 

6. Thi~t bi di~u khi~n 1,p trinh 

6.1. Bq di~u khi~n 1,p trinh (PLC) 
PLC la b9 diSu khiSn l~p trinh va duqc xem la may tinh cong nghi~p. Do 

cong ngh~ ngay cang cao vi v~y l~p 
trinh PLC cung ngay cang thay d6i, chu 
ySu la sµ thay d6i vs du hinh h~ th6ng 
ma quan tn;mg la b9 XU ly trung tam 
(CPU). Sµ thay df>i nay nh&m cai thi~n 
1 s6 tfnh nang, s6 l~nh, b9 nh&, s6 dftu 
vao/ ra(I/O), tbc d9 quet, ... vi v~y xuftt 
hi~n rftt nhiSu lo~i PLC. 

PLC cua Siemens hi~n co cac 
lo~i sau: S7- 200, S7- 300, S7- 400. 

Rieng S7- 200 co cac lo~i CPU 
sau: CPU 210, CPU 214, CPU 221, 
CPU 222, CPU 224, CPU 226, .... M&i 
nhftt co CPU 224 xp, CPU 226 xp co 
tf ch hqp analog. 

Trong tai li~u nay trinh bay cftu 
true chung h9 S7 - 200, CPU 224. 

Hinh 2.3: CPU 224 ACIDC/RL Y 
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T6ng s6 I/0 max tuong d6i 16n, khoang 256 I/0. S6 module ma n)ng tuy 
theo CPU c6 thS len dSn t6i da 7 module. 

Tich hc;rp nhiSu chuc nang d~c bi~t tren CPU nhu ngo ra xung, high speed 
counter, d6ng h6 thai gian thvc, .. v.v. 

Module ma n)ng da d~ng, nhiSu chung lo~i nhu analog, xu ly nhi~t d9, diSu 
khiSn vi tri, module m~ng .. v.v. 

6.2. Cac thanh phin CPU 
a. Dijc di~m ciia CPU 224: 
- Kich thu6t: 120.5mm x 80mm x 62mm 
- Dung luqng b9 nh& chuong trinh: 4096 words 
- Dung luqng b9 nh& du li~u: 2560 words 
- B9 nh& lo~i EEFROM 
- C6 14 c6ng vao, 10 c6ng ra. 
- C6 thS them vao 14 modul ma r9ng kS ca modul Analog. 
- T6c d9 xu ly m9t l~nh logic Boole 0.37µs 
- C6 256 timer , 256 counter, cac ham s6 h9c tren s6 nguyen va s6 thvc. 
- C6 6 b9 dSm t6c d9 cao, t§n s6 dSm 20 KHz 
- C6 2 b9 phat xung nhanh kiSu PTO va PWM, tfin s6 20 KHz chi a cac CPU 

DC. 
- C6 2 b9 diSu chinh tuong tv. 

Cac ngit: phfin cung, theo thm gian, truySn 
thong, ... 

- D6ng h6 thm gian thµc. 
- Chuong trinh dugc bao v~ bing ,Password. 
- Toan b9 dung luqng nh& khong bi m§.t du 

li~u 190 gfo khi PLC bi m§.t di~n. 
b. Cac den bao tren PLC: 
- SF: den bao hi~u h~ th6ng bi hong (den do). 
- RUN: PLC dang a chS d9 lam vi~c (den 

xanh). 
- STOP: PLC dang a ch@ d9 dung ( den vang). 
- I x.x, Q x.x: chi dinh tqmg thai rue thai c6ng Hinh 2.4: Ben bao tren PLC 

(den xanh) 
c. Cong tiic ch9n ch~ dq lam vi~c: 
- RUN: cho phep PLC thvc hi~n chuong trinh trong b9 nh&, PLC se chuySn tir 

RUN qua STOP nSu g~p sv c6. 

Hinh 2.5: Cong tic ch9n chS d9 lam vi~c 
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- STOP: PLC dung cong vi~c thvc hi~n chuong trinh ngay l~p tuc. 
- TERM: cho phep may l~p trinh quySt dinh ch@ d◊ lam vi~c cua PLC. Dung 

phftn mSm diSu khiSn RUN, STOP. 

6.3. K~t n6i di~u khi~n 
Cho cac model cua S7-200 sau: 

Mciiiel Cle'!lctinfion P~SunnJy. lril'lUt Tvbeiii 
221 DCfDCfOC 20.-4-28.8 voe 6DC lnputs 
221 ACIDCfRelay 85-264 VAC SOC Jnputs 

47-63 Hz 
222 DGIDC/OC 20.-4-28.8 VDC 8DC lnputs 
222 AC/DC/Relay 85--264 VAC BOC lnputs 

47-63 Hz 
224 DC/DC/DC 20.-4-zs.s voe l4 DC mputs 
224 ACfDC/Rel:ay 85-264 VAC l4 DC fnputs 

47-63 Hz 
226 DCfDC/OC 20 • .,i....2a.s voe 24 DC Inputs 
226 ACfDC/'Relay 85-264 VAC .24 DC fnputs 

47-63 Hz 

Xac dinh cac d~c diSm cua PLC hang Siemens 

ffinh 2.6: Y nghTa ma CPU 
KSt n6i day cho PLC ho~t dqng: 

Outintt T-.mes 
4 DC Outputs 
4 Relay Outputs 

6 DC Outputs 
6 Relay Outputs 

10 DC Outputs 
10 Relay Outputs 

16 DC Outputs 
15 Relay Outputs 

' :, ' ', ,· ,' .·,.-., ?'. '.' ·.'-' . ', "I 'I ;.: ':."_·, 

ffinh 2. 7: So d:o khoi tong quat ket noi day cho PLC . 
~' 1 .. . 

Cap nguon: . · ... ·· .... . . .. . . . 
24VOC 
- + F 
!; 

DC Installation 

85t6265VAC 

AC Installation 

ffinh 2.8: Di~n ap ngu6n cua PLC 
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Chu f: Phan bi~t Io~i cftp ngu6n nuoi cho PLC. 
Lo~i DC nguf>n nuoi c6 ki hi~u la M, L+ 
Lo~i AC nguf>n nuoi c6 ki hi~u la N, LI. 
Ngovao: 
Gia SU dn kSt n6i 1 cong tic, ho~c 1 nut nh§n cho ngo vao PLC 

ffinh 2.9: KSt n6i ng5 vao cua PLC 

Chan lM, 2M n6i chung v&i chanM. 
Chan L+ n6i vao 1 dlu cua tiSp di6m, dlu con l~i cua tiSp di6m n6i vao cac 

ngo vao I tren PLC. 

ffinh 2.10: Chi tiSt ngo vao PLC 
Ngo ra: 
KSt nf>i PLC diSu khi6n den Light, diSu khi6n Relay, cac ca cfiu chfip hanh 

khac,... . 



am. 

11 

Hinh 2.11: KSt n6i ngo ra cuaPLC 

Chan lL, 2L n6i vao ngu6n duong. 
Tung ngo ra tu PLC n6i vao 1 d§.u cua tai, d§.u con l~i cua tai n6i vao ngu6n 

IDnh 12: Chi tiSt ngo ra PLC 
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CPU 224 DC/DC/DC 

L+ 
M 

L+ 
M 

/ 

' 

? ? T 
)I Jl61olololol )I )lololololololololo 

IM IL+0.0 0.1 0.2 0.3 0.4 2M 2L+ 0.5 0.6 0.7 1.0 1.1 • ML+ 

OUTPUT PS 

DC/DC/DC 

SIEMENS S7-200 

INPUT 
IM 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 2M 1.0 1.1 1.2 1.3 1.4 1.5 M L+ 
) I ) I O I O I I ,;i I ;i I ;i I ) I < I < I J I I I ) I J I o I o 

I I \ I I I 

Hinh 2.13: Sa db diu n6i CPU 224 DC/DC/DC 

CPU 224 AC/DC/RELAY 

+ L 
M 

+ L 
M 

-
-

, 

' - ~ 

~ ~ ~ T 
ol61ololololol61olololol61olol61< ) I' 
lL 0.0 0.1 0.2 0.3 • 2L 0.4 0.5 0.6 • 3L 0.7 1.0 1.1 N Ll 

OUTPUT PS 

AC/DC/RELAY 

SIEMENS S7-200 

INPUT 
lM 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 2M 1.0 1.1 1.2 1.3 1.4 1.5 M L+ 
( I )IOI JI )IOI JI I' I JI< I JI JI Jl<Jlo/O1O 

I I \ \ \ I \ 

ffinh 2.14: Sa db dfiu n6i CPU 224 AC/DC/RELAY 



13 

Cac ngo vao thll'irng dung la: 
- Nut nhfui, cong tic g~t, ba ch§u, ... 
- Cac lo~i cam bi@n: quang di~n, ti~m c~n, di~n dung, tu, kim lo~i, sieu am, 

phan bi~t mau sic, cam bi@n ap sufit, ... 
- Cong tic hanh trinh, cong t&c thuong. 
- Rorary Encoder. 
- Rale di~n tu. 
- Sensor nhi~t de;,. 
- Be;, kiSm tra muc ... 
Cac thi~t bi ctuvc cti~u khi~n « ngo ra: 
- I>c;,ng ca DC . 
- I>c;,ng ca AC 1 pha va 3 pha. 
- Van khi nen. 
- Van thuy Ive. 
- Van solenoid. 
- Den bao, den chi@u sang. 
- Chuong bao gio. 
- I>c;,ng ca Step Servo. 
- Bi@n t~n. 
- Qu~t thong gi6. 
- Mayl~nh. 
- I>c;,ng CO' phat di~n. 

7. Xfr ly chll'O'ng trinh 

7.1. Ciu true chmrng trinh 
Cac chuang trinh cho S?-200 phai luon c6 mc;,t 

chuang trinh chinh (Main Program). 
N@u c6 sir d\ing chuang trinh con va chuang 

trinh xir ly ngit thi duqc vi@t ti@p sau chuang trinh 
chinh. 

7 .2. Tb\fC hi~n chll'O'ng trinh 
PLC thvc hi~n chuang trinh theo chu trinh l~p. M6i vong l~p duqc g9i la 

vong quet, m6i vong quet bao g6m cac bu&c sau: 
- I>9c cac ngo vao ra be;, d~m. 
- Thvc hi~n chuang trinh. 
- CPU tg ki~m tra, truy8:n thong. 
- Chuy~n du li~utubQ d~mra:cac ngo ra. 

l ' ' f 

8. Caictit va sfr d\l)lg phin m~m Step7~.·Mi~reowin 

8.1. Cai clit phin m~m Step7-Microwin 
Nhfin Enter vao biSu tuqng Setup. 



COMM 

ikernel 
fii,s 
KB 

wipeout 
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:~, 1m 
i 

1~1 
~ 

data1.hdr 
;-;c,,, f;I~ 
103 KS 

layout 
Blt,J File 
1 KS 

ffinh 2.15: Phfui rnSrn Step7-Microwin 

com32upd 
',Nfft32 ,:abin,e,.t 5eff-E><tract::ir 
Micrn:::oft Corporabc:n 

Sau d6, xac nh~n cac thong tin bfulg each nhfin cac ti~p OK, NEXT, 
CONTINUE, ... 

Restart may tinh, sau khi cai xong. 

8.2. Sfr dt_mg phin m~m Step7-Microwin 

File Edit View PLC Debug Tools Windows Help 

Project1 • I , · , 
'·· ~ What's New 
' fil CPU 224 REL 02 

\± !g Program Block 
Et'· @:l Symbol Table 
if Gl:J Status Chart 
±. g Data Block 
lf ~ System Block 

I 
__J_ 

19 
Symbol 

"'""-""' 

:£ ~ Cross R~fer~nce 
+:··{I; Communications 
it~ Wizards 

I PROGRN1 COMMENTS 

f=l & Cf!tr~~~:ns 
· ill Favorites 

i'E @) Bit Logic 

it···Cifil Clock 
if Ci) Communications 
L'F· :l:J Compare 
if..·Sil Convert 
ff @] Counters 
r± • '.i.!J Floating-Point Ma 
ff i!!] Integer Math 
ff..' @J Interrupt 
ff· (lLl Logical Operation 
± f::3 Move 
i\ ·· ii.a Program Control 
L'f l£ijJ Shift/Rotate 
:+. fii!l String 
~ ;';::;:;:;:;,,, T-LI-

Network 1 Nelwo1k Title 

I t·Jetw,:irk Comment 

'\.I 
/I 

Network 2 

I 

'\.I 
/I 

Network 3 

I 

I Var Type Data I unP. I 

\TEMP 
:TEMP 
:TEMP 
\TEMP 

ffinh 2.16: Giao di~n phfui rn@rn Step7-Microwin 
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- Vao ph§.n m~m l~p trinh: Nhfin double click vao biSu tuQ'11g Step7 tren 
man hinh desktop ho~c vao menu Start --> Program. 

- Ma chuong trinh m&i: vao File --> New 
- KiSm tra giao tit~p PLC v&i may tinh: chc;m PLC --> type --> Read PLC, 

man hinh khong bao 16i va xac nh~n lo~i PLC khi giao tiSp thanh cong. 
- Luu chuong trinh: vao File --> Save va Save As khi mu6n luu chuang 

trinh v&i ten khac. Phai d~t ten va chc;m thu ml)c khi luu. 
- Lfiy chuong trinh tu PLC: File --> Upload 
- N~p chuong trinh vao PLC: File--> Download, man hinh bao "Download 

was secessful" thi da n~p thanh cong chuong trinh. 
- M6i cau l~nh duqc viSt al netword. Ngo ra l~nh OUT chi su dl)ng 1 dia 

chi tren 1 IAn. 
- KiSm tra chuong trinh ho~t d()ng: ch9n Debug --> Start Program Status. 
- Ch~y chuong trinh: ch9n PLC --> Run --> Yes. 
- Dung chuang trinh: ch9n PLC --> Stop --> Yes. 

8.3. Ngon ngfr ljp trinh 
a. Ladder Logic: LAD (Ladder): la phuong phap l~p trinh hinh thang, 

thich hc;rp trong nganh di~n cong nghi~p. 
Network 1 Network Title 

I Network Comment 

Network 2 

10.2 10.3 Q0.2 

~1-I-() 

10.4 ~ 

ffinh 1.17: L~p trinh theo ngon ngf'r LAD 
b. Statement List: STL (Statement List): la phuong phap l~p trinh theo 

d~ng dong l~nh gif>ng nhu ngon ngf'r Assemply, thich hc;rp cho nganh may tinh. 
Network 1 Net>."lork Title 

I Network Comment 

LD I0.0 
0 Q0.1 
AN I0.1 

Q0.1 

Network 2 

LD I0.2 
0 IO. 4 
AN I0.3 

Q0.2 

ffinh 1.18: L~p trinh theo ngon ngf'r STL 
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c. Function Block: FBD (Flowchart Block Diagram): la phuang phap l~p 
trinh theo sa d6 kh6i, thich hqp cho nganh di~n tu s6. 

Network 1 Netv,iork Hie 

I Network Comment 

10.0j OR H AND ran, 
Qo., --------1□'., J ... ___ _._ 

Network 2 

Hinh 1.19: L~p trinh theo ng6n ngfr FBD 
Phfin m6m h6 trq l~p trinh dfiy du nh§.t hi~n nay la Step7-Micro/Win 32 

V4.0. 
Ngoai ra, S7-200 con kSt n6i thich hqp v&i nhi6u lo1;1i man hinh HMI cua 

Siemens nhu lo1;1i TP, OP, TD, va cac lo1;1i man hinh khac. 
Tai li~u nay chu ySu gi&i thi~u v6 cac l~nh l~p trinh dung d1;1ng Ladder. 

Cau hoi: 

1. Hay neu PLC la gi? Va c6ng d\,lllg cua plc trong thgc tS. 

2. Hay neu m<)t s6 nhan hi~u plc thgc tS thong d\,lng tren thi truong Vi~t Nam 
hi~n nay? 

3. Trinh bay nhfrng h1;1n ch@ va uu di€m cua plc? 

4. Hay neu m<)t s6 ung d\,lng cua plc hi~n nay? 

5. I)€ l~p trinh cho PLC thi c6 cac ng6n ngfr l~p trinh gi? 
6. Hay trinh bay m<)t s6 ngo vao/ngo ra d~c trung cua plc? 
7. Khi lip d~t cho plc thi c6 nhfrng lo1;1i nguf>n cung c§.p gi? Ky hi~u nao d€ 

phan bi~t nhfrng lo1;1i nguf>n cfin cung c§.p? 
8. Neu c§.u hinh may tinh & muc ca ban nao d€ cai d~t phfin m6m Simatic 

Microwin cho l~p trinh plc S7-200? 
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Bai 2: cAc T4P LE:NH CUA DU LI$U 

1. Cac lien k~t Logic 

1.1. Ti~p di~m thucrng brr 
L N 
A 
D 

-----ii ·-1 -

TiSp diSm thuong ho se dong khi 
gia tri cua bit co dja chi la n bing 
1. 
Toan h~ng n: I, Q, M, SM, T, C, 

~,.,I » 
ffinh 3.1: TiSp diSm thuang ho 

Binh thuong t~i tiSp diSm nay se ho m~ch, khi co tin hi~u muc 1 ( 24 VDC ) 
vao IO.I thi lam tiSp di@m nay dong l~i. 

Su d1,mg khong h~ dinh s6 l~nh tiSp diSm tren cung 1 dia chi. 
Co thS mile n6i tiSp hoi:ic song song nhiSu l~nh tiSp diSm. 

10.1 10.2 

1--1 -1 --> 
10.3 

I 

Hinh 3.2: M~ch mile n6i ti@p va song song cac tiSp diSm thuong h6' 
M~ch nay se · dong khi chi IO .3 hoi:ic ca IO .1. va IO .2 cung dong. 

1.2. Ti~ di@m thucrn , 

L 

A 

D 

Vid1;: 

TiSp diSm thuong dong se dong khi gia 

tri cua bit co dja chi la n bing O. 

Toan h~ng n: I, Q, M, SM, T, C, V. 

1-i ~' 1 

~h 3.3: Tii§p di&n thmmg dong 

Binh thuong t~i tiSp diSm nay se dong m~ch, khi co tin hi~u muc 1 ( 24VDC 
) vao IO.I thi lam tiSp diSm nay se ho ra; 

Su dvng khong he:tn djnh s6 l~nh ti~p diSm tren cung 1 dia chi. 

Co thS mile n6i tiSp hoi:ic song song nhiSu l~nh ti~p diSm. 
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t 
10;1 t---------tl 110;2 y 
10.4 10.5 
1 I I 1 

ffinh 3.4: M~ch mic n6i tiSp va song song cac tiSp diSm thucmg dong 
M~ch nay se ha khi ca I0.4 va I0.5 ho~c ca IO.Iva I0.2 cung dong. 

1.3. Lenh Out 

L ??.? Gia tri cua bit co dia chi la n se 

A 
--( ) 

b&ng 1 khi dftu vao cua l~nh nay 

D b&ng 1 va nguqc l~i. 

Toan h~g n: Q, M, SM, T, C, V. 

Chi sir d1_mg 1 l~nh Out cho 1 dia 

chi. 

L~nh xuAt tin hi~u diSu khi~n a ngo ra ho~c cho cac l~nh trung gian. 

Vidl_.l: 

I , 10.1 10.2 Q0.1 

i----1 -1 -1 -1 --c ) 
Hinh 3.5: M~ch khiSn ngo ra khong duy tri 

Ngo ra b&ng O khi chi 1 trong 2 ngo vao = 0. Bkg 1 khi ca 2 ngo vao nay 
=1. Vi dl.-1 nay thµc hi~n tren cac nut diSu khiSn la cong tic g~t. 

Khi kSt n6i 2 ngo vao IO. I va I0.2 b&ng 2 nut nhfu-1 thi phai viSt chuong trinh 
co tv duy tri. 

~I0.1~10.2----I (Q01) 

~Q0.1~ 

Hinh 3.6: M~ch diSu khiSn ngo ra tv duy tri 

Co thS viSt chuong trinh sir dl_.lng cac tiSp diSm trung gian la M. 

~~ I~ MM 

~-1-() 

M0.0~ 

Network 2 

MO.O Q0.2 

-1 -( ) 

ffinh 3. 7: M~ch di Su khiSn ngo ra sir dl_.lng tiSp di Sm trung gian 
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L~nh Set va Reset luon duqc su dvng di doi. 
Vi dv: 

10.1 Q0.1 

-1-(s) 
1 

Network 2 

10.2 Q0.1 

-I -c R) 
1 

ffinh 3.8: M~ch di€u khiSn su dvng l~nh SET va RESET 
d day khi ch~y chuong trinh IO .1 va IO .2 duqc thi nghi~m nhu la 2 nut nh~n. 

1.4.TiA ct•A h't h"" h I" ep 1emp a I~n Clln en 
L p TiSp diSm phat hi~n c~nh len se phat ra 
A I I m9t xung khi diu vao tiSp diSm P co sµ 
D chuySn d6i tu muc th~p len muc cao. 

D9 r9ng cua xung nay bing thai gian cua 
m9t chu ki quet. 

1ep 1em p a •~n can h'th"" h xuon2 

L INI TiSp diSm phat hi~n c~nh xu6ng se phat 

A ra m9t xung khi diu vao tiSp diSm N co 

D sµ chuySn d6i tu muc cao xu6ng muc 

th~p. 

D9 r{mg cua xung nay bing thai gian cua 

m9t chu ki quet. 

M~ch phat hi~n c~nh len. 

~ I0.2 ..... , -----ii p .... , -------1( Q~.3) 

Hinh 3.10: M~ch phat hi~n c~h xu6ng. 
Xoa cac bit. 

10.3 ___________ Q0.3 
~ R) 

2 
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Hinh 3.11: Xoa cac bit. 
Bai tap 

Thl,rc hin viSt chuong trinh theo cac mo ta trong cac bai t~p sau: 
a. DiSu khiSn m<)t d6i tuqng (nhu la: d<)ng ca, van solennoid, den, chuong, 

qu~t, ... ) ch~y va dung bing mpt cong tile g{lt. 
b. DiSu khiSn m<)t d6i tuqng (nhu la: d<)ng ca, van solennoid, den, chuong, 

qu~t, ... ) ch~y va dung bing hai nut nhfin ON va OFF. Vi d\l: Nhftn nut 
ON, den A sang. Nhftn nut OFF den A t~t. 

c. Nhftn ca 2 nut ONl va ON2 thi den A sang. Nhfui 1 trong 2 nut OFFl ho~c 
OFF2 thi den A t~t. 

M(>T s6 L¢NH TIEP DIEM nic BI¢T: 

1. Ti~p di~m SM0.0 
TiSp diSm luon luon dong. I ·· 

1

sMo.o Qo.o 

r---1 li--------r( ) 

2. Ti~p di~m SM0.1 
TiSp diSm phat ra 1 xung khi PLC chuySn tu chS de) STOP sang RUN. 

SM0.1 Q0.1 

I C s ) 
1 

Netword 2 

3. Ti~p di~m SM0.4 
TiSp diSm t~o xung lien tl,lc, v&i chu ki la 60 giay. 30 giay dfiu & mire th:ip, 

30 giay sau & mire cao. I 
1
SM0.4 Qo.2 r 1---1 -----re ) 

4. Ti~p di~m SM0.5 

TiSp diSm t~o xung lien tl,lc, v&i chu ki la 1 giay. 0.5 giay dfiu & mire thftp, 

0.5 giay sau & mire cao. 

I 
1
SM0.5 Q0.3 

r-1 -I ----C ) 

Bai t~p 
a. KiSm tra ho~t d<)ng cac tiSp diSm SM0.0; SM0.1; SM0.4; SM0.5. Xem hu&ng 

dfin trong tai li~u. 
b. KiSm tra ho~t d<)ng tiSp diSm P va N. Xem hu&ng dfin trong tai li~u. 
c. Khi chuySn chS d◊ ho~t d9ng tu STOP sang RUN thi den A sang. Nhftn nut 

RESET thi den A t~t. 
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d. Di€u khiSn den A sang tit v&i chu ki la 1 giay bfug 2 nut nhAn ON va OFF. 
e. NhAil nut Open thi den A sang tit v6i chu ki 1 giay d6ng thai cua m&, g~p cong 

tic hanh trinh GHl thi den A va cua dung. 
NhAn nut Close thi A sang tit v&i chu ki 1 giay df>ng thai cua dong, g~p cong 
tic hanh trinh GH2 thi den A va cua dung. 
Cua dang ho~t d(mg nhAil nut Stop thi cua dung. 

£ Khi nhAn nut ON lAn 1 thi den A sang, nha tay ra den B sang. NhAn nut ON lk 
2 thi den C sang, nha tay ra thi den D sang. 
NhAil nut OFF ca 4 den cung tit. 

2. Cac If nh ghi/ xoa gia trj cho ti~p di~m 

2.1. Lenh Set 
L 
A --< 
D 

2.2. Lenh Reset 
L 
A 
D 

3. Timer 

3.1. ON 

--< 

??.? 
s ) 

???? 

??.? 
R ) 

???? 

L ???? 

A - IN TON 

D ????· PT ??? ms 

Gia tri cua cac bit co dia chi dAu tien la n 
se bing 1 khi dAu vao cua l~nh nay bing 1. 
Khi dAu vao cua l~nh b~ng 0 thi cac bit 
nay vfui giu nguyen tr~g thai. Trong do 
s6 bit la gia tri cua i. 
Toan h~ng n: Q, M, SM, T, C, V. 
i: IB, QB, MB, SMB, VB, AC, hing s6. 

Gia trj cua cac bit co dia chi dAu tien la n 
se bing 0 khi dfi.u vao cua l~nh nay bing 1. 
Khi dfi.u vao cua l~nh bing 0 thi cac bit 
n~y vfui giu nguyen tr~ng thai. Trong do 
so bit la gia tri cua i. 
Toan h~ng n: Q, M, SM, T, C, V. 
i: IB, QB, MB, SMB, VB, AC, hing s6. 

Khi ngo vao chan IN len muc 1 thi bQ dinh thai 
Ton ho~t d9ng dSm thai gian, khi thai gian dSm 
duqc 16n hon ho~c bing gia tri d~t tru6c PT thi 
cac tiSp diSm cua b9 dinh thai tac d9ng. Cac tiSp 
diSm thuang h& se dong va cac tiSp diSm thuang 
dong se h&. 
Khi ngo vao · chan IN xu6ng muc. 0 thi thai gian 
dSm duqc se bi reset di, b9 Ton ngung ho~t d()ng 
va tiSp diSm cua b9 dinh thai thuang h& se h& va 
tiSp diSm thuang dong se dong. 
Toan h~ng: Txxx Ton 
lms T32, T96 
l0ms T33 -> T36; T97 -> Tl 00 
l00ms T37 -> T63; Tl0l -> T255 
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10.2 T37 

I 
]

IN TONI 

+100 ..._P ..... T __ ___,_ 

Network 2 

T37 Q0.3 

t--1 -------1( ) 

Network 3 

T37 Q0.4 

1-1----( ) 

ffinh 3.12: M~ch su d\lng b9 dinh thm TON 
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3.2. TONR 
L ???? Khi ngo vao chan IN len muc 1 thi b9 dinh thm 
A - IN TONR Tonr ho~t d9ng dSm thai gian, khi thai gian dSm 
D ???? PT ???ms duqc Ion hon ho~c bfing gia tri d~t tru&c PT thi 

cac tiSp diSm cua b9 dinh thai tac d9ng. Cac tiSp 
diSm thuang h& se dong va cac tiSp diSm thuang 
dong se h&. 
Khi ngo vao chan IN xu6ng muc 0 thi thm gian 
dSm duqc se kh6ng bi reset di, b9 Tonr ngimg 
ho~t d9ng va cac tiSp diSm cua b9 dinh thai giu 
nguyen tr~ng thai. 
Toan h~ng: Txxx Tonr 
lms TO, T64 
l0ms Tl -> T4; T65 -> T68 
l00ms T5 ->T31; T69 -> T95 

Vi dy.: 

10.2 T69 

I 

Network 2 

T69 Q0.3 

1-----( ) 

Network 3 

T69 Qa4 

11 1---------1( ) 

Network 4 

fil3 T~ 

i--1 -----------1( R ) 
1 

ffinh 3.13: M~ch sir d\mg b9 dinh thm TONR 
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LU11y: 
B9 djnh thai Tonr khong tg Reset khi diu vao IN=0. Do do mu6n Reset phai 

dung them 1 l~nh a netword 4. 
Bai tip: 
1. Nh~p va kiSm tra ho~t d9ng b9 Ton. Chu y phan bi~t lo~i b9 dinh thai va 

d9 phan giai. Tham khao trong tai li~u. 
2. Nhfin nut ON den A sang, sau 5 giay den A tg tit. 

Nhfin nut OFF den A tit. 
3. Nhfin nut Start d9ng ca kh&i d9ng & ch€ d9 sao, sau 3 giay chuySn sang 

ch€ d9 tam giac. Nhfin nut Stop d9ng ca dung. 
4. Nhfin nut ON motor 1 ho~t d9ng, sau 4 giay motor_2 ho~t d9ng, sau 4 

giay motor_3 ho~t d<)ng. Nhfin nut OFF ca 3 motor cung dung. 
5. Cam bi€n S S tac d9ng, cua ma ra. G~p cong tic hanh trinh GHl cua 

dung, sau 3 giay cua tg dong l~i. Cua dung khi g~p cong tic hanh trinh 
GH2. 

6. Nh§.n nut ON motor quay thu~,.sau 5 giay chuySn sang quay nghich, sau 
7 giay tg dung. Nhfin nut OFF motor dung. 

7. Nhfin nut ON van di~n tir A ho~t d9ng, cam bi€n S S2 tac d9ng thi van A 
dung, van B ho~t d9ng. Cam bi€n SS3 tac d9ng thi van B dung, motor M 
ho~t d9ng trong 4 giay. Sau do motor M dung, van C ho~t d9ng. Khi cam 
bi€n SSl ngi:rng tac d9ng thi van C dung. Chu ki m&i tg d9ng l~p l~i. 
Nhfin nut OFF thi h~ th6ng dung. 

4. COUNTER (BQ d~m) 

4.1 . CTU (Counter up- BQ elem len) 
L ???? cru d€m len s6 SUO'Il len diu vao chan cu 
A - cu CTU Khi gia tri d€m duqc Ian han ho~c b&ng gia tri d~t 
D tru&c PV thi cac tiSp diSm cua b9 cru nay tac 

- R d9ng. Cac tiSp diSm thuang ho se dong va cac tiSp 
diSm thuang dong se ho. 

???? PV Khi diu vao chan R len mire 1 se reset cac gia tri 
dSm duqc va cac tiSp diSm thuang ho se ho va cac 
tiSp diSm thuang dong se dong. 
Toanh~g: 
Cxxx = CO ➔ C47, C80 ➔ C127 

Vi dy: 
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I0.3 CO 

:i-------------icu CTU 

10.4 
•1----------1 R I 

+10·...,PV _____ ___, 

Network2 

co Q0.1 

I-----C ) 

Network 3 

CO QO.O 

I i--1 -------t:( ) 

Hinh 3.14: M~ch sir d1,U1g b(> dSm len CTU 

4.2 CTUD (C t . oun er up- d own ) 
L ???? CTUD dSm len sf> sucm len dAu vao chan CU 
A 

. cu CTUD CTUD dSm ~ubng sf> sucm len dAu va? CD. 
D Khi gia tri dem duqc Ion hon ho~c bang gia 

CD tri d~t tru&c PV thi cac tiSp diSm cua b(> 
CTU nay tac d(>ng. Cac tiSp diSm thucmg ha 
se dong va cac tiSp diSm thucmg dong se ha. 

R Khi dAu vao chan R len muc 1 se reset cac 

????· PV 
gia tri dSm duqc va cac tiSp diSm thucmg ha 
se ha va cac tiSp diSm thucmg dong se dong. 
Toan h~ng: 
C48 ➔ C79 
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Vi d1_1: 

10.3 C48 
I cu CTUD I 

10.4 
I CD 
I 

10.5 
I R I 

+10 FV 

Hinh 3.15: M~ch su d1;mg be) tich hqp dSm len-xu6ng CTDU 

Bai tip: 
1. Nh~p va ki6m tra ho~t d<)ng be) CTIJ va be) CTUD. Chu y phan bi~t lo~i 

be) Counter va cac chan dSm xung. Tham khao trong tai li~u. 
2. Nh§n nut ON den A sang tit v&i chu ki 1 giay ( dung SM0.5), dSm s6 Iin 

ch&p tit tir den A, du 10 l§n den A dung. Khi nhfui nut OFF den A dung 
li~n. 

3. NhAn nut ON thi motor ch~y, dSm du 4 san phfim tir cam bi Sn S 1 thi 
motor u,r dung. Sau 3 giay thi motor tµ l~p l~i chu ki m&i. Nhfui nut OFF 
thi motor dung. 

4. Nhfui nut Start thi motor_ 1 ho~t d<)ng, g~p cam biSn S 1 thi motor_ 1 dung 
va motor_ 2 ho~t d<)ng. Luc nay dSm s6 san phfim tir S2, du 5 san phfim 
thi motor_ 2 dung. Sau 3 giay thi chu ki m&i u,r d<)ng l~p l~i. NhAn nut 
Stop thi h~ th6ng dung. 

5. Cam biSn S 1 bao c6 xe & ngo vao, cam biSn S2 bao c6 xe & ngo ra. Binh 
thuong khi chua du xe thi den xanh sang, den do tit. Khi dSm du 10 xe 
thi den xanh tit va den do sang. 

6. NhAn tin hi~u kh&i d<)ng Start thi d<)ng ca ho~t d<)ng, cam biSn S 1 dSm tAt 
ca s6 san phfim, cam biSn S2 chi dSm cac san phfim hu. Khi dSm du 1 o 
san phfim thi d<)ng catµ dung. Sau 3 giay thi h~ th6ng tµ d<)ng l~p l~i. 
NhAn nut Stop thi d<)ng CO' dung. NhAn nut Start thi d<)ng CO' ho~t d<)ng 
tiSp t\lC. 



27 

Bai 3: cAc PHEP TOAN s6 ciJA PLC 

1. Chu cnang ruyen an 
L Harn MOV-B 1§.y gia tri trong IN va chua 
A raOUT. 
D Toan h~ng: IN, OUT : 1 byte 

MOV_B 
- EN ENO -
????· IN OUT -???? 

Harn MOV-W 1§.y gia tri trong IN va chua 
raOUT. 
Toan h~ng: IN, OUT : 1 word 

MOV_W 
• EN ENO -

????· IN OUT i-???? 

Harn MOV-DW 1§.y gia tri trong IN va 
chuaraOUT. 
Toan h~ng:IN, OUT : 1 d-word 

MOV_DW 
EN ENO -

???? IN OUT ???? 

Harn MOV-R lcly gia tri trong IN va chua 
raOUT. 
Toan h~ng: IN, OUT : 1 s6 thgc 32 bit. 

MOV_R 
EN ENO -

???? IN OUT i-???? 

Vi dl} 1: 
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IO.O MOV_B 
1---------1 EN ENO i---~ 

20 IN OUT VBO 

Network 2 

10.1 MOV_W 
1-----------1EN ENO i---~ 

+200 IN OUT VW2 

ffinh 4.1: M~ch su dvng ham MOV _B va MOV _ W 
Vi dv 2: 

10.0 MOV_DW 
--------'EN ENOi----i 

+50000 IN OUT VD10 

Network 2 

10.1 MOV_R 
1---------1 EN ENO 1---~ 

5.555 a.:.:IN.:....-_ __,;;;O~U~T VD100 

ffinh 4.2: M~ch su dvng ham MOV _ DW va MOV _ R 

2. Chuc nang so sanh 

2.1 . Compare Bvte 

L ??'?? Ti€p diSm nay se dong khi gia tri trong thanh 
~ ==8 I-- ghi nl b&ng gia tri trong thanh ghi n2. 

A ???? Toan h~ng: nl, n2 la 1 byte. 

D Ti€p diSm nay se dong khi gia tri trong thanh ???·::-

~ >=B 1-- ghi nl > ho~c = gia tri trong thanh ghi n2. 
???? Toan h~ng: nl, n2 la 1 byte. 
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???? Ti~p.diSm miy se dong khi giatri trong.thanh 
---, <=B r- ghi nl < ho~c = gia tri trong thanh ghi n2. 

???? Toan h;,mg: nl, n2 la 1 byte. 

???? TiSp diSm nay se dong khi gia tri trong thanh 

----1osr ghi n 1 khac gia tri trong thanh ghi n2. 
???? Toan h~ng: nl, n2 la 1 byte. 

???? TiSp diSm nay se dong khi gia tri trong thanh 

~ >B r-- ghi nl 16n hon gia tri trong thanh ghi n2. 
???? Toan h~ng: nl, n2 la 1 byte. 

???? TiSp diSm nay se dong khi gia tri trong thanh 
~<Br ghi nl nho hon gia tri trong thanh ghi n2. 

???? Toan h~ng: nl, n2 la 1 byte. 

Vi d\l: 

VBO Q0.1 

>=B-1 --( ) 
5 

Network 3 

VBO Q0.2 

==B-1 --( ) 
5 

ffinh 4.3: M~ch su d1,1ng ham so sanh Byte 

2.2 C . ompare W d or 

L ???? TiSp diSm nay' se dong khi gia. tri trong 

~==II- thanh ghi n 1 bang gia tri trong thanh ghi 
A ???? n2. 

D Toan h~ng: nl, n2 la 1 word. 

???? Tiep diem nay se dong khi gia tri trong 

--I >=I r-- thanh ghi nl > ho~c = gia tri trong thanh 
???? ghi n2. 

Toan h~ng: nl, n2 la 1 word. 

???? 
Tiep diem nay se dong khi gia tri trong 

--I <=I I- thanh ghi nl < ho~c = gia tri trong thanh 
???? ghi n2. 

Toan h~ng: nl, n2 la 1 word. 
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???? TiSp diSm nay se dong khi gia tri trong 

~ <>I l-- thanh ghi nl khac gia tri trong thanh ghi 
???? n2. 

Toan h.;mg: nl, n2 la 1 word. 

???? Tiep diem nay se dong khi gia tri trong 

--I >I I-- thanh ghi n 1 16n hon gia tri trong thanh ghi 
???? n2. 

Toan h~ng: nl, n2 la 1 word. 

???? Tiep diem nay se dong khi gia tri trong 

~ <I r-- thanh ghi nl nho hon gia tri trong thanh ghi 
???? n2. 

Toan h~ng: nl, n2 la 1 word. 

Vi d\J.: 

vwo Q0.1 

==1-1 -c ) 
+10 

Network 3 

CO Q0.2 

>=1-1 -c ) 
+l'i 

ffinh 4.4: M~ch su d1,mg ham so sanh Word 

2.3 C . ompare D bl OU ewor d 

L ???? TiSp diSm nay se dong khi gia tri trong 

--l==Dr- thanh ghi n 1 bing gia tri trong thanh ghi 
A ?"'??? n2. 

D Toan h~ng: nl, n2 la 1 d-word. 

???? Tiep diem nay se dong khi gia tri trong 
--I >=D I-- thanh ghi nl > ho~c = gia tri trong thanh 

???? ghi n2. 
Toan h~ng: nl, n2 la 1 d-word. 

???? Tiep diem nay se dong khi gia tri trong 

~<=DI-- thanh ghi nl < ho~c = gia tri trong thanh 
???? ghi n2. 

Toan h~ng: nl, n2 la 1 d-word. 

???? TiSp di@m nay se dong khi gia tri trong 

~<>Dr-- thanh ghi nl khac gia tri trong thanh ghi 
???? n2. 

Toan h~ng: nl, n2 la 1 d-word. 
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???? Ti@p diSm nay se dong khi gia tri trong 
---I >DI-- thanh ghi nl 16n hon gia tri trong thanh ghi 

???? n2. 
Toan h~ng: nl, n2 la 1 d-word. 

???? Tiep diem. nay se dong khi gia tri trong 

-I <Dr-- thanh ghi n 1 nh6 hon gia tri trong thanh ghi 
???? n2. 

Toan h~ng: nl, n2 la 1 d-word. 

Vi dl}.: 

VDO Q0.1 

<=Dli-----t:( ) 
+6 

Network 3 

VDO Q0.2 

==D 1--( ) 
+1 

ffinh 4.5: M~ch sird\lng ham so sanh Double Word 

2.4 C R I . ompare ea 

L ???? Ti@p di<3m nay se dong khi gia tri trong 
--I ;==R 1-- thanh ghi nl bing gia tri trong thanh ghi n2. 

A ???? Toan h~ng: nl, n2 la 1 s6 thµc. 

D Ti@p diSm nay se dong khi gia tri trong ???? 
~ >=Rr thanh ghi nl > ho~c = gia tri trong thanh ghi 

???? n2. 
Toan h~ng: nl, n2 la 1 s6 thµc. 

???? Ti@p diSm nay Se dong khi gia tri trong 
--,<=Ar- thanh ghi nl < ho~c = gia tri trong thanh ghi 

???? n2. 
Toan h~ng: nl, n2 la 1 s6 thµc. 

???? Ti@p diSm nay se dong khi gia tri trong 
---l<>Rr thanh ghi nl khac gia tri trong thanh ghi n2. 

???? Toan h~ng: nl, n2 la 1 s6 thµc. 

???? Ti@p diSm nay se dong khi gia tri trong 
----, >R r-- thanh ghi nl 16n hon gia tri trongthanh ghi 

???? n2. 
Toan h~ng: nl, n2 la 1 s6 th-gc. 
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???? TiSp diSm nay se dong . khi gia tri trong 
---, <R r- thanh ghi nl nho hon gia tri trong thanh ghi 

';,-n·, n2. 
Toan hi;mg: nl, n2 la 1 s6 thve. 

Vi di}.: 

VD10 Q0.1 

==R i--1 -i( ) 
5.5 

Network 3 

VD10 Q0.2 

>=R-1 -( ) 
5.5 

Hinh 4.6: M~eh su dvng ham so sanh Real 

Bai ta vidu 

LAD STL 

Network 1 Network 1 
LDI= 5, 5 

+5 Q0.0 
- QO.O 

==I I ( ) Network2 
+5 LDB>= 3, 9 

- Q0.1 

Network 2 Network 3 
LDR= 4.50, 3.56 

•".) Q0.1 = Q0.5 
.J 

>=BI ( ) 
9 

Network 3 

4.5 Q0.2 

==RI ( ) 
3.513 

d network 1 ngo ra QO.O len mire 1 ly do nl b~ng n2. 
d network 2 ngo ra Q0.1 xu6ng mire O do nl nho hon n2 
d network 3 n 6 ra QO. l xu6n mire O do nl khon b~n n2 
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3. D6ng h6 thcri gian thl}:'C 
Cai m6c thai gian bit dftu ho~t d()ng cho PLC. 
Chc;mPLC --> Time OfDay Clock--> Set. 
Truy suit dfr li~u tir c16ng h6 thiri gian thvc trong PLC. 

Network 1 

I Dung SMO.O de luon luon truy su,:it gi,:i tri i.heti gian thuc. I 
SMO.O READ_RTC 

--EN EN□---

VBO ...,T ___ ___, 

. ffinh 4. 7: M~ch su d1,mg ham thai gian thvc 
// L~nh nay chi cftn thvc hi~n 1 lful trong ca chuong trinh. 
// Khi thvc hi~n l~nh tren, v&i T = VB0 thi cac gia tri thong s6 duqc phan b6 
nhu sau: 

Nam 0 ➔ 99 VB0 
Thang 1 ➔ 12 VBl 
Ngay 1 ➔ 31 VB2 
Gia 0 ➔ 23 VB3 
Phut 0 ➔ 59 VB4 
Giay 0 ➔ 59 VB5 

Khong SU d1.,mg. 
T~utrong 1 ➔ 7 (1: chu nh~t) VB7 
tuan 

Do do: mu6n truy su§.t d~i luqng nao thi phai dung o nh& tuong ung v&i d~i 
luqng do. 

Gia tri T co th@ thay d6i duqc, khi do ta phai truy sufit cac d~i luqng theo gia 
tri T m&i. 

Cac gia tri nay co dinh d~ng BCD, mu6n su d\mg duqc phai dung dfiu " # ". 
Vi dl;l: 

Network 1 Giet 

I So sanh gio voi 1 Oh .. neu dung 1 Oh thi den A sang. 

VB3 QO.O 
==B .,__I -----t:( ) 

181+10 

Hinh 4.8: Cu phap "#" 
Co thS thay d6i gia luc Set d6ng h6 dS thu chuong trinh ho~t d()ng, ho~c so 

sanh v&i gia m&i. 
Dung cac VB khac dS truy sufit cac d~i luqng khac. 
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Bai t~p ung dy.ng: 
1. flung 8h, chu6ng tµ reo, sau 10 giay tµ dung. 
2. Den A sang luc 6h t6i va tit luc 5h30 sang. 
3. flung 6h sang, den A sang t~t chu ki 1 giay, sau 5 giay thi chu6ng reo va 

tµ dung sau 3 giay. 
4. fli~u khi~n chu6ng bao gia lam vi~c nhu sau: 
- flung 7h30; 11h30 chu6ng reo trong 8 giay. 
- flung 9h; 9h15 chu6ng reo trong 4 giay. 
- Chu nh~t chu6ng kh6ng reo. 
- LS 30/4 va 2/9 chu6ng kh6ng reo. 
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Bai 4: LAP aiT MO HINH BIEU KHIEN BANG PLC 

1. Gioi thi~u 

1.1. N{>i quy xmrng: 
- Di h9c dung gia, tac phong nghiem chinh, dS c~p va giay dep dung noi 

quydinh. 
- Khong hut thu6c, an u6ng, dua gion. 
- Chi thµc hanh tren cac thiSt bi, phfui mSm duqc sµ cho phep cua GVHD. 

Khi c6 sµ c6 thiSt bi phai bao ngay cho GVHD. 
- Co y thuc gjir gin, bao v~ tai san, thiSt bi. 
- Khong duqc tµ y thay d6i, di chuySn, mang thiSt bi ra kh6i phong. 
- Thu d9n ngan nilp, v~ sinh s~ch se khi h9c xong. 

1.2. An toan lao ct{>ng: 
T6ng quan 
- H9c vien chi duqc lam vi~c tren tr~m du&i sµ giam sat cua giao vien. 
- Nilm vfrng cac thong s6 trong bang thong s6 cua tung phfin tu. 
Bien 
- °ChikSt n6i hoij.c thao cac day cap khi da ngilt di~n. 
- · Cac dfiu n6i di~n duqc di day ho~c thao ra chi khi ngu6n di~n da duqc 

ngilt. 
- Su d1,1ng di~n ap thfip dSn 24V DC. 
Khinen 
- Khong duqc vuqt qua ap suit cho phep 8 bar. 

Khong duqc b~t ngu6n khi nen t&i khi cac anh da hoan thanh va lilp rap 
dam bao tfit ca cac n6i 6ng khf. 

- Khong duqc thao duang 6ng dfin khi c6 ap sufit. 
- D~c bi~t phai chu y cAn th~ khi b~t ngu6n cong tile khi nen. Cac xylanh 

c6 thS di ra ho~c co vao ngay l~p tuc khi b~t cong tile ngu6n khi nen. 
CO' khi 
- Lilp d~t an toan tfit ca cac phfin tu khi v~n hanh. 
- Kh" d th"" b~ t h t'"kh· 'd ong uqc can lyp ang ay C O 0'1 1may uqc d' hoan toan. ung 

Thong so Gia trj 
Ap sufit lam vi~c 6 bar 
I)i~n ap ngu6n 220VAC 
Tin hi~u vao s6 24 VDC 
Tin hi~u ra s6 24DC 

1.3. T6 chfrc trang bi nO'i lam vi~c 
M6i b9 may tinh, b9 PLC sir d1,1ng cho 1 ho~c 2 h9c vien. 

- H9c vien sir d1,1ng cac mo hinh duqc quy djnh trong tung bai h9c. 
- Dfiu gia h9c vien lfiy PLC, day ngu6n va nh~n day cap tu GVHD. 
- Cuf>i gia h9c vien tilt may tinh, thu d9n va tra cap l~i cho GVHD. 

1.4. T6ng quan v~ PLC 
- H9c vien d9c tai li~u tru6c trong giao trinh. 
- Ghi nh~n cac thilc mile va trao d6i v&i giao vien. 
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2. Cach k~t n6i day 
S?-200 su d1.mg cf>ng truySn thong n6i tiSp RS 485 v6i jack n6i 9 chan dS 

phvc V\l cho vi~c ghep n6i v6i thiSt bi l~p trinh ho~c v6i cac tr~m khac cua PLC. 
T6c d9 truySn cho may l~p trinh kiSu PPI (Point To Point Interface) la 9600 baud. 

S7-200 

~ W~~Wt:l 0~ t1 -On 
JO-Off 

h .. 2. 3 4 5 6 1 al 

Figure 2c..2 Connecting the RS-232/PPI Multi-Master cable 

123456 

PC/PPI Cable 

123 

38.4K O O O Switch 4 :l=lObit 

).2K O O 1 O=llbit 

ffinh 5.1: KSt n6i may tinh - PLC 
C6ng truy~n thong: 

5 
0 0 0 

9 8 
0 0 

1 
0 0 

7 6 
0 0 

ffinh 5.2: Sa d6 chan cf>ng truySn thong 
Chan 
1 
2 
3 
4 
5 
6 
7 
8 
9 

Giai thich 
N6i dfit 
24VDC 
TruySn va nh~n du li~u 
Bo tr6ng (khong SU dvng) 
N6i dfit 
5VDC 
24VDC 
TruySn va nh~n du li~u 
Bo tr6ng (kh6ng su dvng) 
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- Ghep n6i S 7 - 200 v&i may tinh PC qua c6ng RS 23 2 dn c6 cap k@t n6i 
PC I PPI v&i b9 chuySn d6i RS 232 / RS 485. 

- Gin 1 d&u cap PC / PPI v&i c6ng truySn thong 9 chan cua PLC con d&u kia 
v&i c6ng truySn thong n6i ti€p RS 232 cua may PC. N€u c6ng truySn thong n6i ti€p 
RS - 232 v&i 25 chan thi phai ghep n6i qua b9 chuySn d6i 25 chan / 9 chan dS c6 
thS n6i v&i cap truySn thong PC / PPI. 

- Ch9n cac thong s6 dS truySn thong. 
- T6c d9 truySn: 09.6k. 
- Du li~u truySn: 11 bit. 

3 C' "h' h ' b'. t" ' d . acmo ID va a1 ~pU'Ilg g.ng 

Bai tip N{>i dung Thi~t bi LT TH T6ng 

1 
Khao sat tu diSu khiSn 

S?-200 
dung PLC S?-200. 

Khao sat tu di~u khi~n dung PLC S7-200 

ffinh 5.3: Tu diSu khiSn dung PLC S?-200 
Cac vful dS ck khao sat: 

- CP cip nguf>n 1 phase va vi tri lip d~t nguf>n nuoi cua PLC. 
- CP cip nguf>n 3 phase va cac c&u chi. 
- BQ nguf>n chuySn d6i tin hi~u tu 220 V AC thanh 24 VDC. 
- Cac Terminal c6 di~n ap 24 VDC 
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- Cac terminal co di~n ap 220V AC 
- Cac chan terminal dung dS kSt n6i ngo vao. 
- Cac chan terminal dung dS kSt n6i ngo ra. 
- Cac chan terminal dung dS kSt n6i tin hi~u analog. 
- Cac Relay. 
- Cac Contactor. 

Bai t~p N{U dung Thi~t bj LT TH T6ng 

2 L~p d~t, l~p trinh va S7-200 
kiem tra ho~t d(:mg cac 
thiSJ bi tren panel di~u 
khien. 

' ? 

Cho panel dieu khien nhu hinh ve: Cac thiet bi thuong duqc su d1.mg tren 
panel bao gf>m cac nut nhftn Start, Stop, Reset, ... ; Cac cong tic Auto, Man, Cong 
tic ch9n thiSt bi di~u khiSn; nut nhftn E-Stop; cac den bao tr~ng thai di~u 
khiSn, ... Co thS dung nhi~u thiSt bi tuy theo yeu cAu di~u khiSn. 

Hinh 5.4: Tu di~n thµc hanh PLC 
Thl}'c hi~n: 

- Ve SO' d6 dftu day giao tiSp giua cac thiSt bi tren panel v&i plc. 
- Dftu day giao tiSp. 
- KiSm tra kSt n6i ( H9c vien + Giao vien) 
- L~p trinh PLC diSu khiSn. 

Nut nhftn thuong_duqc dung dS dong hay ma m◊t m~ch di~n. No gf>m hai 
lo~i. 
1. Nut nhin thrrO'ng mrr 

d tr~ng thai khong tac d9ng, 
m~ch khong duqc n6i. Khi nut nhftn bi 
tac d(:mg m~ch se duqc dong l~i va khi 
thoi tac d9ng do sµ dan hf>i cua lo XO 

m~ch se tµ ngit. 
Hinh 5.5: Ky hi~u va cftu true nut nhftn 

thuongm& Ky hi~u Nut nhiln thll'6'ng m6' 



. 2. Nut nhin thtrcrng dong 
d tn;mg thai k:hong tac d(mg, 

m:;tch se dugc n6i. Khi nut nhful bi tac 
d9ng m:;tch se dugc dong l:;ti va khi thoi 
tac d9ng do sg dan h6i cua lo XO m:;tch 
se tg ngit. 

3. Cong tile chuy~n m~ch 

Khi tac d<)ng thi m:;tch thucmg 
ma se chuySn sang thucmg dong va 
m:;tch thucmg dong se chuySn sang 
thucmgmo. 

ffinh 5.7: Ky hi~u va du true cong 
tic chuySn m:;tch 

39 

Ky hi~u Nut nhiin thoong dong 

Hinh 5.6: Ky hi~ va c§.u true nut nhfui thuong m& 

Kyhi~u 
Nut nhan chuy~n mcllch 

So- d6 m~ch E-Stop (so- d6 m~ch tham khao _ khong th1}'c hanh diu n6i). 

L3 
~;-,..."--------------+ 

CB2 L3 hl1 ,,..._,_ FU2 
c:::n ►> 

L2 
-----c7":>)-,,--------------, 

CB2 L2 ,,..._,_ , c:::n h 
CB2 L1 .--'-,.. 

0 c:::n ➔) 
L1 S!t1 7)-,---,, i,-----[=iJ--.,..._.----------i 

E-Stop 

0 
M1 .N L1 N L1 L+ M 

PLC Bq ngu6n 220VAC-24VDC 

ffinh 5.8: Sa d6 m:;tch E-Stop 
Bai tip th1}'c hi~n: 

1. Di6u khiSn m<)t d6i tugng (nhu la: d<)ng ca, van solennoid, den, chuong, 
qu:;tt, ... ) ch:;ty va dung bfulg m{Jt cong tdc g{lt. 

2. DiSu khiSn m<)t d6i tugng (nhu la: d<)ng ca, van solennoid, den, chuong, 
qu:;tt, ... ) ch:;ty va dung bing hai nut nh.in ON va OFF. 

3. DiSu khiSn dao chi6u quay motor (lo:;ti xoay chi6u 3 pha) bing 3 nut nh~n 
FOR(ch:;ty thu~n), REV(ch:;ty ngugc l:;ti), STOP(dung). M6i thifi iliim chi 
ch{ly m{Jt chiiu. 
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4. Nhfin ca 2 nut PBI va PB2 thi d(:mg ca ch~y. Nhftn 1 trong 2 nut STOP _Iva 
STOP_ 2 thi d(:mg ca dung. 

5. Nhftn nut FOR thi den A sang, nhfin nut REV thi den B sang. Nhin nut 
STOP ca 2 den cung tit. M6i thai di@m chi co m9t den sang. 

6. 0 bai t~p tren, co them 2 den bao Ava B. Den A bao khi d6i tm;mg ch:,iy, 
den B bao khi d6i tuqng dung. 

Bai t~p N<)i dung Thi~t bj LT TH T6ng 

Lip d~t, l~p trinh va S7-200 
3 kiem tra ho~t d9ng cam 

biSn cong nghi~p. 
1. G irri thi~u 

Cam biSn duqc si'r d1,mg rit r(lng rai trong cac quy trinh diSu khi@n, tu dan 
d1,mg dSn cong nghi~p, cong d1,mg d\lfig chung thuang la: 

- Xac dinh vi tri cua b~ may, vi tri phoi, vi tri xylanh. 
- Muc chit long. 
- Xac dinh mau sic phoi. 
- Xac dinh phoi d:,ing kim lo~i, tu, nhµa, hay trong su6t. 
- Do nhi~t d◊, d◊ Am, d◊ ph; Bao khoi, bao chay, ... 
- Xac dinh vung an toan lam vi~c cua may. 

2. M<)t s6 cam bi~n hi~n d~i dung trong cong nghi~ p 
Cac lo:,ii cam biSn trong cong nghi~p thuang co 03 diu day ra v&i mau day 

duqc quy dinh c1,1 th@ theo chuk qu6c tS, m9t s6 lo~i co 02 diu day, m9t s6 lo:,ii co 
4 diu day (d9c mariual co hu&ng dfin chi tiSt). 

- Day mau nau (Brown - BN) ho~c mau do (Red - RD): cip ngu6n duang 
24VDC. 

- Day mau den (Black - BK): ngo ra cua tin hi~u, co 02 lo:,ii npn ho~c pnp. 
- Day mau xanh duang (Blue - BU): cftp ngu6n am, n6i O VD. 

2.1. Cong tic hanh trinh: 
Gi&i thi~u m◊t s6 lo~i thong d1,1ng: 

' 

···~IJ'.··, .... ·, "~' 

~··» . ' 
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ffinh 5.9: Hinh d~mg thgc te cong tic hanh trinh 
Ho~t d<}ng: 
Cong tic hanh trinh la m(>t d:;mg cong tic, nhung khac v&i cong tic thuong 

la tac d(>ng bfug tay, con cong tic hanh trinh duqc tac d9ng bing b~ may hay cac 
ca c!u di chuySn, ml,lc dich xac djnh hanh trinh di cua may hay ca. c!u, g<;>i chung 
la cong tic hanh trinh. 

ffinh 5.10: C!u true cua cong tic hanh trinh 

Hot 

With Mouse 

Indicator Lights 
Normally Closed 

Neutral 

Cong tic hanh trinh c6 02 tiep diSm ben trong la d~ng thuong dong va 
thuong ha. 

Khi tac d(>ng thi 02 tiep dSm nay dao tr~ng thai v&i nhau. 
Vi d\l: 

figure 1.1 

Hinh 5.11: lJng d1,mg cua cong tic hanh trinh 
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2.2. Bq cam bi~n tir: 

Ky hi~u: 
+ + 

<TI> Output <TI> Output 

__,,.,_ .JYYYL __,,., _ 

ffinh 5.12: Hinh d~g - ky hi~u cam biSn tu 
- Di~n ap djnh muc: 10 - 30 VDC. 
- Tfin s6 ho~t d9ng: 800Hz 
- Dong ngo ra: 400mA 
- Khoang each tac d9ng: tuy theo tung lo~i ma khoang each tac d9ng khac nhau, 

nhu: 2mm, 4 mm, 8mm, 10mm, ... 18mm. 
- Da s6 cam biSn tu c6 th6 tac d9ng khi dua m9t v~t brtng kim lo~i dSn gfin, m9t 

s6 it chi tac d9ng khi mang v~t c6 tu tinh dSn gfin. 
2.3. Bq cam bi~n di~n dung: 

+ 

<IT> Outpul 
-II-

Hinh 5.13: Hinh d~g-ky hi~u cam b"en di~n dung 
- Di~n ap djnh muc: 1 0V - 30V DC . 
- Tfin s6: 1 00Hz. 
- Dong di~n ngo ra: 200mA. 
- Khoang each tac d9ng: Tuy tung lo~i cam biSn ma c6 cac khoang each tac 

d9ng 2mm; 4 mm; 8mm; 10mm ... dSn 18mm. 
- V~t tac d9ng: kim lo~i, chit long. 

2.4. Cam bi~n quang: 

ffinh 5.14: Hinh d~g - ky hi~u cam biSn quang 

+ 

<TI> B_ 
Outpul 
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- Di~n ap djnh muc: 1 0V - 30V DC . 
- Tfui s6: 200Hz. 
- Dong di~n ngo ra: 400mA. 

Khoang each tac d()ng: 
o Lo~i phan x~: 50mm dSn 600mm 
o Lo~i thu phat rieng kiSu che chful: 20cm dSn 20m. 

M(>t s6 cam bi~n dung phat hi~n khoang each xa. 

Retroreflective model 

• 

(-witl,~~·"'·f<:nc:tio!l) . 

@ 

• 

Diff11ss.-reflectV;e model 

@) 
Hinh 5.16: Khoang each phat hi~n cai 

2.5. Cam bi~n sqi quang 

ffinh 5.17: Hinh d~g cam biSn sqi quang 
- Khoang each tac d()ng 30 - 80mm. 
- Ngu6n di~n 24VDC. 
- Ngo ra tac d()ng PNP 
- KSt n6i dung 4 chan. 

3. Lip dJt 
Cam bi~n (Input module). 

L+ (24VDC) 

<1I> f--- <II> -
~- ~-

!0.4 !0.5 

M(OV) 

ffinh 5.18: Sa d6 d§u n6i cam biSn 
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Ph!n cong tic hanh trinh: 
Lip d~t gi6ng nhu lip d~t cong tic binh thuong. (dung tiSp diSm thuong ha). 

Luu y: lip d~t xong phai thu nghi~m ho1;1t d9ng cua cac thiSt bi nay. 
M(>t s6 bai t@.p cin th1]'c hi~n: 

1. Sau khi nhin tin hi~u khai d9ng ON, cam biSn S 1 cha khi phat hi~n co san 
phim thi d6i tuQ'llg ch1;1y. D6i tuQ'llg dung khi nhAil nut OFF ho~c cam biSn 
S2 phat hi~n co san phb. 

2. DiSu khiSn dao chiSu quay motor (101;1i xoay chiSu 3 pha ho~c 1 chiSu ) bing 
3 nut nhin FOR( ch1;1y thu~n), REV( ch1;1y nguqc l1;1i), STOP( dung). M8i thin 
ttiim chi ch9y m{jt chilu. 

3. Bai t~p tren, co 3 den bao A, B, C. Bao d9ng ca ch1;1y thu~n, ch1;1y nghich, 
dung. . 

4. Khi nhin nut ON thi d6i tuQ'llg 1 ch1;1y, cam biSn S 1 tac d9ng thi d6i tuQ'llg 1 
dung, d6i tuQ'llg 2 ch1;1y. Cam biSn S2 tac d9ng thi d6i tuQ'llg 2 dung, d6i 
tu()'11ia, 1 h dA 1 . Nh ~ 't OFF ? 2 d~. ' d' 01;1t <;mg 1:11. annu ca 01 tUQ'llg cun g ung. 

Bai t@.p N(>i dung Thi~t bi LT TH T6ng 

4 L~p trinh diSu khiSn S?-200 
delay dung b9 Timer. 

- D9c va tim hiSu ho1;1t d9ng cac b9 djnh thoi. 
- Nh~p vao may tinh vi d1,1 ph!n b9 Timer, n1;1p va kiSm tra chuang trinh ho1;1t 

d9ng. 
- Phan tich va su d1,mg duqc cac b9 dinh thoi. 

M(>t s6 bai t@.p cin th1]'c hi~n: 
1. G1;1t cong tic SWl len, sau 5 giay den A sang. G1;1t cong tic xu6ng den A tit. 
2. Nhin nut ON den A sang, sau 5 giay den A tv tit. Khi den A dang sang, 

nhin nut OFF den A tit. 
3. Cam biSn SS tac d9ng, cua ma ra. Cua di chuySn g~p cong tic hanh trinh 

GHl cua dung, sau 3 giay cua tµ dong l1;1i. Cua dung khi g~p cong tic hanh 
trinh GH2. 

4. Nhin nut ON motor_ 1 ho1;1t d9ng, sau 4 giay motor_ 2 ho1;1t d9ng, sau 4 giay 
motor_ 3 ho:;it d9ng. Nhin nut OFF ca 3 motor cung dung. 

5. Nhin nut ON motor quay thu~n, sau 5 giay chuySn sang quay nghich, sau 7 
giay tv dung. NhAil nut OFF motor dung. 

6. Cam biSn SS tac d9ng, cua ma ra. Cua di chuySn g~p cong tic hanh trinh 
GHl cua dung, sau 3 giay cua tv dong l1;1i. Cua dung khi g~p cong tic hanh 
trinh GH2. 

7. Nhin nut ON motor quay thu~n, sau 5 giay chuy~n sang quay nghich, sau 7 
giay tv dung. NhAil nut OFF motor dung. 
Bai t@.p ben dmri sir dvng bQ Tonr. 

8. Nhin nut khm d<)ng ON d<)ng ca b6n tr9n ho1;1t d9ng du 15s thi dung, nhin 
nut dung OFF thi d9ng ca dung. Nhin ON thi d9ng ca ho1;1t d9ng tiSp, du 15 
giay thi d9ng ca tv dung. NhAil nut Reset thi xoa thoi gian dinh thoi. 



Bai tip 

5 

N{>i dung 

L~p trinh diSu khi€n 
dSm san phim dung b◊ 
Counter. 

? , 

45 

Thi~t hi 
S7-200 

D9c va tim hieu ho~t d9ng cac b9 dem. 

LT TH T6ng 

- Nh~p vao may tinh vi d1,1 ph§n b◊ Counter, n~p va ki€m tra chuong trinh ho~t 
d9ng. 
Phan tich va SU dl,lllg duqc cac b9 dSm. 
M{>t s6 bai tip cin th\fc hi~n: 
1. Nhfin nut ON den A sang tit v&i chu 1d 1 giay (dung SM0.5), dSm s6 IAn 

chop tit tir den A, du 10 IAn den A dung. Khi nhfin nut OFF den A dung 
liSn. 

2. Nhfin nut ON thi motor ch~y, dSm du 4 san phim tir cam biSn S 1 thi motor 
tg dung. Sau 3 giay thi motor tg l~p l~i chu ki m&i. Nhfin nut OFF thi motor 
dung. 

3. Nhfin nut Start thi motor_ 1 ho~t d9ng, g~p cam biSn S 1 thi motor_ 1 dung va 
motor_ 2 ho~t d9ng. Luc nay dSm s6 san phim tir S2, du 5 san phim thi 
motor_ 2 dung. Sau 3 giay thi chu 1d m&i tg d9ng l~p l~i. Nhfin nut Stop thi 
h~ th6ng dung. 

4. Cam biSn S 1 bao c6 xe a ngo vao, cam biSn S2 bao c6 xe a ngo ra. Binh 
thuong khi chua du xe thi den xanh sang, den do tit. Khi dSm du 10 xe thi 
den xanh tit va den do sang. 

5. Di Su khi€n h~ th6ng dSm san phim nhu hinh ben. 
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ii Packaging of cubes - counter 

s•ngtai Ml I • II F~::i~n S1 
- • . 'I •·•. 1: • ' ' ' ' ' . __ ,,, ',,:, ''.'•~ ... ·,::i 

;, -:'·t-~)k ,.~f ~~·: ;;,~ ,\i: , 

Khi nhfui nut khm d(mg Start thi ca 2 bang tai cung ch~y. San phfim dugc 
dSm rieng bi~t b&i cac cam biSn s 1 va S2. DSm du 3 san phfim tu S 1 thi bang tai 
Ml dung va 5 san phfim tu S2 thi bang tai Ml dung. Sau 3 giay chu ki m6i 1:\f d<)ng 
l~p l~i. 

Nhfui nut Stop thi he th6ng dung. 

Bai tip N<)i dung Thi~t bi LT TH T6ng 

6 L~p trinh diSu khi@n den S7-200 
giao thong va cac den 
chiSu sang. 

- Tham khao tai li~u l~nh so sanh. 
- Nh~p vao cac l~nh so sanh va ki@m tra ho~t d<)ng. 
- M<)t s6 bai tip cin thl}'c hi~n: 

a. Nh~p cac ham so sanh ( So sanh 16n han ho~c bfuig, so sanh nho han ho~c 
bfuig, so sanh bfuig,... dung lo~i so sanh theo word. ) vao va kiSm tra ho~t 
d<)ng. Tham khao trong tai li~u va giao vien. Chu y phan bi~t cac lo~i so 
sanh. 

b. DSm san phfim tu I0.1 va bao s6 lugng san phfim theo yeu ciu sau: 
1. Khong c6 san phfim den A sang. 

11. Tu 1 ➔ 10 san phfim, den B sang. 
111. Tu 11 ➔ 20 san phk, den C sang. 
IV. Tu 20 san phfim tr& len den D sang. 
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c. Di~u khiSn 4 den A, B, C, D sang d!n. Thai gian chuySn df>i la 1 giay. · Dung 
SM0.5 cho bo dSm va so sanh tu bo dSm. . . 

I~ A B C D 
( ., ' .. ,.:. :,;,;,.,, 

0 0 0 0 0 
1 1 0 0 0 
2 1 1 0 0 
3 1 1 1 0 
4 1 1 1 1 

5(reset) 0 0 0 0 

d. Di~u khi~n 4 den A, B, C, D sang d6n. Thai gian chuy~n d6i la 1 giay. Dung 
SM0.5 cho bo dSm va so sanh tu bo dSm . . 

I~ ( ) 
A B C D 

0 0 0 0 0 
1 1 0 0 0 
2 0 1 0 0 
3 0 0 1 0 
4 0 0 0 1 
5 1 0 0 1 
6 0 1 0 1 
7 0 0 1 1 
8 1 0 1 1 
9 0 1 1 1 
10 1 1 1 1 

ll(reset) 0 0 0 0 

e. C6 thS d~t cac tinh hu6ng di~u khiSn den da d~g tuy theo yeu c!u. 

I~ ;) A B C D 

0 0 0 0 0 
1 1 0 0 0 
2 1 1 0 0 
3 1 1 1 0 
4 1 1 1 1 
5 0 0 0 0 
6 1 1 1 1 
7 0 0 0 0 
8 1 1 1 1 

9(reset) 0 0 0 0 



48 

£ L~p trinh di~u khiSn den giao thong: 
Gia su cfin di~u khiSn den giao thong t~i nga tu giao 19 bing 1 cong t~c g~t 
I0.3. Trong d6 den Xl sang 4 giay, Vl sang 2 giay, X2 sang 5 giay va V2 
sang2 giay. 
Quy t~c chung: 
Bl sang (giay) = X2 sang+ V2 sang= 7 (giay) 
D2 sang (giay) = Xl sang+ Vl sang= 6 (giay) 

Y1(Yellow) ' 

Gian d6 thO'i gian nhrr sau: 

0 1 2 3 4 5 6 7 8 9 10 11 12 

Dung ti~p diSm phat xung SM0.5 dS t~o xung phat va b9 Counter dS d~m xung. 
Sau d6 dung l~nh so sanh theo word dS cho phep cac den sang/t~t. 



Bai t~p 

7 

Nqi dung 

Lip d~t; l~p trinh va 
dieu khien bang tai ho~t 
d(mg dung d(mg ca DC. 

Cho d9ng ca DC 24 VDC va hai Relay. 
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Thi~t bi LT TH T6ng 

S7-200 

- Khi c§.p ngubn 24VDC vao thi d9ng ca h9at d9ng. Khi dao 2 chan c§.p ngubn 
thi d9ng ca ho~t d9ng theo chi@u nguqc l~i. 

- Chu y: ngubn c§.p cho motor phai c6 dong di~n l&n han dong ho~t d9ng d9ng 
CO'. 

Thl}'c hi~n: 
- Ve sa db d§.u day giao tiSp gif'ra PLC -- 2 Relay - Motor 24 VDC, dao chi@u 

quay. 

CP 
11~>----crv>--------------------<>--­
N ~--~>-------------------~1~0-

L+--+-----0-----------~::}-----
M --+----~,~----0----0-------~-,~v---o----0--

OUTPUT 

INPUT 

0 0 0 0 0 0 

PS 

AC/DC/RELAY 

SIEMENS S7-200 

lM 0.0 0.1 02 0.3 0.4 05 0.6 0.7 2M 1.0 1.1 1.2 1.3 1.4 1.5 M L+ 
0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 O 

- D§.u day giao tiSp. 
- KiSm tra kSt n6i ( H9c vien + Giao vien) 

L~p trinh PLC di@u khiSn. 
Sa db m~ch tu Relay ra d9ng ca DC 



24VDC 
L+ 

ov 
M 

Ho~c theo sa d6 sau: 

L+ 

M 

L+ 

M 
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Rl R2 

DC 

R2 Rl 

Rl 

N@u d9ng ca ho~t d9ng 1 chiSu: dung 1 relay; khi cftn diSu khiSn d9ng ca DC ho~t 
d<)ng & 02 chiSu, thi dung 02 relay. 
Luu y: LAp d~t xong phai thu nghi~m ho~t d<)ng cua d<)ng ca DC .. 
C6 thS dung l~nh dan gian nhu sau: 

Network 3 

Start:11 .0 For DC:Q0.1 

-I -() 
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' Yeu cau: 
- NhAn nut For thi motor quay theo chi Su thu~. 
- NhAn nut Rev thi motor quay theo chiSu ngugc l~i. 

Nh~n nut Stop thi d9ng ca dung. 
M6i thai di6m motor quay theo 1 chiSu. 

Mo ta qui trinh ho~t dqng: 

Cam biSn S2 
Cam biSn S3 

H~ th6ng g6m c6 3 cam biSn S 1, S2 va S3. Bang tai ch~y theo chiSu thu~n va chi Su 
ngugc l~i. 
DiSu khi6n bang tai ho~t d9ng theo theo yeu du sau: 
- Khi nhAn nut Stop thi bang tai dung. 
- Nh~n nut Reset xoa cac thong s6. 
- NhAn tin hi~u kh&i d9ng Start, bang tai cha khi c6 tin hi~u & cam bi Sn S 1 thi 

ho~t d9ng. 
- Khi g~p cam biSn S2 thi bang tai dung. 
- Sau 2 giay thi bang tai tiSp tt.ic ch~y. 
- Bang tai dung khi g~p tin hi~u & S3. 
- M6i lfin san phfun tac d9ng vao S2 thi h~ th6ng tµ dSm len 1. 
- Hu 3 san phfun thi bang tai tµ dung. 
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Bai tip N(>i dung Thi~t bi LT TH T6ng 

8 Di@u khi@n dao chi@u S7-200 
quay d(mg ca 1 pha AC. 

C6 02 lo~i: 
- Lo~i d9ng co· v~n nang 
- Lo~i d9ng ca khong d6ng b9 

Cho d9ng ca 1 phase AC. 
KSt nf>i ru PLC giao tiSp qua Relay di@u khiSn d9ng ca theo sa d6 va yeu c~u sau: 
Phan bf> day trong d9ng ca 1 phase AC. · 

R_cu9n ch~y R_cu9n d6 

3' 

1 
Tl) d6 

1 2 T3 
Nguyen tic chung: 
- Chan 1 va 3 dfiu chung, cfip ngu6n AC 1 phase vao chan 1 + 3 va 2 th d9ng ca 

quay theo chi@u thu~ (t~m g9i). 
- Chan 1 va 2 dfiu chung, cfip ngu6n AC 1 phase vao chan 1 +2 va 3 thi d9ng ca 

quay theo chi@u ngm;rc l~i. 
Thvc hi~n: 
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- Ve SO' d6 d§u day giao tiSp gifra PLC -- 2 Relay - Motor 1 phase, dao chiSu 
quay. 

---;.>-,--:,,..,__o-----<>-0,<>-------------

---,.)-----<,,..,__o---<>-'y<:~----------1---+--

L+ --.-

M ----+-----+--

Rl R'2 

IL 0.0 0.1 
Output 

Input 

IM 0.0 0.1 0.'2 0.3 

N LI 

Power 
Supply 

M L+ 

'24VDC 
Output 

HI: Sa tl8 giao tiip tu plc ra relay 

~ Ll --:o>)-;'--o c,----o-''Lrc----<.-----------="'--

----+>--o ,..,.J--_c,---<>-'\,-Q------'lr----------1'---=--N-

R2 Rl 

Rl R2 

1 2 

H2: Sa d6 giao tiSp tu relay ra d9ng ca AC 1 phase 
D§.u day giao tiSp. 

- KiSm tra kSt n6i ( H9c vien + Giao vien) 
- L~p trinh PLC diSu khiSn. , 
Yen ciu: 

Nh§.n nut Stop, motor dung ho~t d9ng. 
- Nh§.n nut For thi motor quay theo chiSu thu~n. 
- Nh~n nut Rev thi motor quay theo chiSu nguqc l~i. 
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- 01 0'1 t 1em mo or quay eo c 1eu. 

Bai t~p N<)i dung Thi~t bj LT 

9 Lip d~t, l~p trinh va S7-200 
di~u khi~n d<)ng co AC 
3 phase. 

Gi6i thi~u: 

SO' d6 m~ch di~n tir PLC ra Relay nhrr cac bai da hqc 

---,;.)-:-----<,,....L-.o-------<>-'"v-<>--------------­

~)--o,....L-.o------<>-''v<>-----------~---

L+ ----
M ----+-----+--

Rl R2 

lL 0.0 0.1 
Output 

Input 

lM 0.0 0.1 0.2 

ON~ oFFj R~ 

-=-

0.3 

SW 

N Ll 

Power 
Supply 

M 

24VDC 
Output 

L+ 

TH T6ng 
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SO' d6 m~ch di~n tir Relay ra cac Contactor 

Sf: ~~ O----<C'4,-<,___ _________ ...,._ __ L_l_ 

--+)---o,---'---..0-----0-vo---, 

Ml 

SO' d6 m~ch d{>ng Ive giao ti~p v6i d{>ng cO'. 

M1 ,- ----- ---- 7 
I -- .-~ -- I 
I . I 
I_ --- -- _, 

Rl 

R2 

M2 

M2 

N 

,- ~--- ----- -, 
I 

I I 
I -- -'-: --
L --- -- -• 

1. Nhiln ON d9ng ca quay theo chiSu thu~n, sau 5s d9ng ca ngung 2s sau d6 
chuy~n qua quay nghich. Nhiln OFF d9ng ca ngirng hoi;tt d9ng. 

2. Nhiln ON cha cam biSn 1 ( cb 1) tac d9ng, d9ng ca quay thu~n. Khi cam bi Sn 
2 (cb2) tc d9ng thi d9ng ca ngung, sau 2s khi c6 tac d9ng cua cbl thi d9ng 
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ca quay nghich. Khi c6 tac d9ng cua cb2 thi d9ng ca ngung. 
Trong qui trinh d9ng ca dang ch?Y nhfui OFF thi d9ng ca ngung. 

Ma r9ng: 
f)"A kh"" kh?. d" 1eu 1en O'l c;mg sao-tam grnc: 

Bai tip N(>i dung Thi~t bj LT TH T6ng 

10 Di8u khi@n cac xylanh S?-200 
dung van dien khi nen. 

Mo ta hai tip: 
H~ th6ng g6m cac xylanh duqc thiSt kS a hinh ben. 

1. Khi g?t cong tic thi xylanh ch?Y t&i, khi g?t cong tic tr& l?i thi xylanh tg rut 
v8 vi tri ban dfiu. 

2. Khi nhfui nut Start thi xylanh ch?Y t&i, khi nhfin nut Stop thi xylanh tg rut v8 
vi tri ban dfiu. 

'I C_ylinder motion • signal-edge 
;.:;:::··:·:~~::>?/: ,.:>~~t :,".2:;t:<:>~Y:c':l'i 1:!?~11r1,!~1r1111*,'\:!'"!:l11J!!12I:ir~1?2:i!~\!:!?~~r11~:!f't::11m1i 

Chu y: Nguyen ly ho~t d(>ng cac xylanh. 
3. Nhfin nut PB 1 thi xylanh ch?y ra, g~p cam bi@n ngoai thi xylanh tg dung. 

Nhfin nut PB2 thi xylanh ch?Y vao, g~p cam biSn trong thi xylanh tg dung. 
4. M6i 1§.n nhfui nut kh&i d9ng Start, xylanh ch?Y ra, g~p hanh trinh ngoai thi 

xylanh tg rut vS. G~p hanh trinh trong thi xylanh tg dung. (Di8u khi@n 
xylanh tuang tg nhu dao chi8u quay d9ng ca, dung 2 ngo ra.) 

5. Khi nhfui nut Start thi xylanh ch?y t&i, sau 5 giay xylanh tg rut vS. 
6. Khi nhfui nut Start thi xylanh ch?Y t&i, g~p cam biSn Ghl thi xylanh tg rut 

v8, g~p Gh2 thi chu ki m&i tiSp t\lc. Xylanh chi dung khi nhfui nut Stop. 
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7. Khi nhfin nut Start thi xylanh _ 1 ch~y t6i, g~p cam biSn Gh 1 thi xylanh _ 2 
ch~y t6i, g~p cam biSn Gh3 thi xylanh _2 ch~y lui, g~p cam bi Sn Gh4 thi 
xylanh _ 1 ch~y lui. 

Bai tip Nqi dung Thi~t bi LT TH T6ng 

11 Liip dijt va l~p trinh di~u S7-200 
khiSn bang tai va dn g~t 
dung khi nen. 

Cho mo hinh nhu hinh ben du6i: 
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Mo hinh g6m co: 
- M(>t bang tai dung d(>ng ca DC. 
- M9t cAn g~t dung khi nen. 
- Cac cam biSn sqi quang. 
Bi~u khi~n mo hinh ho~t dqng nhrr sau: 
- Nhfin nut Start, h~ th6ng sfu sang ho~t d9ng. 
- Khi co phoi & dAu bang tai thi v~n chuySn phoi dSn vi tri kiSm tra mau phoi, 

nSu phoi mau do thi tiSp t\IC di chuySn phoi dSn cu6i bang tai. 
- NSu phoi mau den thi cAn g~t va bang tai ch~y diy phoi ra ngoai. 
- H~ th6ng tg d9ng l~p l~i khi phoi da duqc ra khoi h~ th6ng. 
- Nh,( 'tSt h"th,( d' annu op ~ ong ung. 

Bai tip Nqi dung Thi~t bi LT TH T6ng 

12 Lip d~t va l~p trinh di~u 
khiSn bang tai va tay gfip 

S7-200 

dung khi nen. 

Cho mo hinh nhu hinh ben du&i: 

Mo ta: 
H~ th6ng ho~t d(>ng gAn gi6ng v&i mo ta trong bai 11, chi m& r(>ng them phAn tay 
gfip dung khi nen nhu sau: 
- Khi phoi di dSn cu6i bang tai (cam biSn phat hi~n), tay g§.p se di chuySn theo 

qui trinh sau: 
o Di xu6ng va delay 1 giay. 
o Gfip 
o Dilen 
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o Di rangoai 
o Di xu6ng va delay 1 giay 
o Nha 
o Dilen 
o . Di vao ben trong. 

- Chu ki m&i tg d9ng l~p l~i. 
- Nh.in nut Stop thi h~ th6ng dung. 
Chuy: 
Khi xylanh di chuySn di len/xu6ng va di ra/vao thi dinh vi bing cac cam biSn tu. 
Khi xylanh g.1p/nha khong c6 cam biSn cho nen phai dung thcri gian dS thay thS.. 

Bai tip N{>i dung Thi~t bj 

13 Df>ng hf> thcri gian thgc S7-200 

Cac d~i luqng nay duqc tinh theo ngay duong lich. 
Cai d' t then gian thvc: 
Cai m6c thai gian bi~t d:iu ho~t d9ng cho PLC. 
Ch9n PLC --> Time Of Day Clock --> Set. 

LT 

Truy suit dft li~u tir d6ng h6 thrri gian thvc trong PLC. 
Network 1 

I Dung SM 0. D de luon !uon truy ~uat g:a tri thoi gi.~n thuc. I 
READ_RTC 

--EN ENOi------!11 

VBO ...,T ___ ___, 

// L~nh nay chi c:in thgc hi~n 1 l§n trong ca chuong trinh. 

TH T6ng 

// Khi thgc hi~n l~nh tren, v&i T = VB0 thi cac gia tri thong s6 duqc phan b6 nhu 
sau: 

Nam 0 ➔ 99 VB0 
Tharig 1 ➔ 12 VBl 
Ngay 1 ➔ 31 VB2 
Gia 0 ➔ 23 VB3 
Phut 0 ➔ 59 VB4 
Giay 0 ➔ 59 VB5 

Khong SU dvng. 
Thutrong 1 ➔ 7 (1: chu nh~t) VB7 
tu:in 

Do d6: mu6n truy su.it d~i luqng nao thi phai dung o nh& tuong ung v&i d~i luqng 
d6. 
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Gia tri T c6 thS thay d6i duqc, khi d6 ta phai truy su§.t cac di;ii lm;mg theo gia tri T 
m&i. 
Cac gia tri nay c6 dinh di;tng BCD, mu6n su dl,lilg duqc phai dung d§.u " # " 
Vi d\1: 

Network 1 G io 

I ~; o :sanh gio voi 1 Oh .. neu dung 1 Oh thi den ,6, sang. 

VB3 QO.O 

==Bi-I .--i( ) 
16tt:10 

C6 thS thay d6i gia h'.ic Set d6ng h6 dS thu chuong trinh hoi;it d9ng, ho~c so sanh 
v&i gio m&i. 
Dung cac VB khac dS truy suftt cac di;ii luqng khac. 

Bai t~p: 
5. Hung 8h, chuong t1J reo, sau 10 giay t1J dung. 
6. Den A sang hie 6h t6i va tit luc 5h30 sang. 
7. Dung 6h sang, den A sang tit chu ki 1 giay, sau 5 giay thi chuong reo va t1J 

dung sau 3 giay. 

8. DiSu khi@n chuong bao gio lam vi~c nhu sau: 
- Dung 7h30; 11h30 chuong reo trong 8 giay. 
- Hung 9h; 9h15 chuong reo trong 4 giay. 
- Chu nh~t chuong khong reo. 
- L~ 30/4 ' 2/9 h A khA e va c uong ong reo. 

Bai t~p N(>i dung Thi~t bj 

14 L~p trinh chuong trinh S7-200 
con 

D9c va tim hiSu nguyen ly su d\lng chuong trinh con. 
Nh~p va ki@m tra hoi;it d9ng vi d\1 trong phlin ly thuySt. 

LT 

Cac bai t~p cftn th11c hi~n: 
1. DiSu khiSn den A hoi;it d9ng & 2 chS d9 khac nhau: 

- Gi;it IO. 0 len 1 thi den A sang. 
- Gi;it IO .1 len 1 thi den A chap tit v&i chu ki 1 s. 
- Gi;it ca 2 cong tic len ho~c xu6ng thi den A tit. 

TH 

2. DiSu khi@n den giao thong ti;ii nga tu giao 19 theo yeu cliu sau: 

T6ng 

- Gi;it cong tic IO.0 len 1 thi 3 den do-xanh-vang chi;iy theo chS d9 tlJ 
d9ng theo thoi gian la 6-4-2 giay. 

- Gi;tt cong tic IO.0 xu6ng thi chi con den vang chap tlit v&i chu ki 1 giay. 

3. C6 3 d9ng ca duqc di Su khi@n theo yeu cliu sau: 
Khi ch9n chS d9 AUTO 
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- Nh!n nut vao Start d9ng ca Ml ho~t d9ng, sau 3 giay d9ng ca M2 ho~t 
d9ng, sau 3 giay d9ng ca M3 ho~t d9ng. 

- · Nh!n nut Stop ca 3 d9ng CCY cung dung. 

Khi ch9n chS d9 MAN 
- C6 3 nut nh!n di~u khiSn 3 · d9ng ca rieng bi~t, khi nhin nut nhin nao 

th' d" d' h b " t d" d' 1 Qng CCY 0 C ~y, uong ayra 9ng CCY ung. 

Bai tip N{H dung Thi~t bi LT TH T6ng 

15 Bai t~p h?ng h<?J) S?-200 
(N9p cham diem bai thi 
cu6i khoa). 

H9c vien thgc hi~n va bao cao cho giao vien. 
LmI y: Dung bai t~p nay c6 th€ thay thS cho ki thi thgc hanh cubi khoa. 
Di~u khi~n den giao thong. . . 
Yeuc§u: 

Khi b~t cong tic chS d9 sang AUTO: 
- Tu 6h00 dSn 22h00 thi: cac den giao thong t~i nga tu giao 19 ho~t 

d9ng binh thucmg theo tuftn tg: do - xanh - vang. Thai gian cac den 
sang la 6 - 4 - 2 giay. 

- Nguqc l~i thi: chi c6 02 den vang sang/tit v&i chu k:y la 1 giay. 
Khi b~t cong tic chS d9 sang MANUAL: 
- Nh!n nut PB 1 thi chi c6 den do 1 va xanh 2 sang, nSu nh!n nut PB2 

thi chi c6 den do 2 va xanh 1 sang. 
- Nhin nut PB2 thi 2 den vang se sang tit v&i chu ki la 1 giay. 
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