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LOI NOI PAU

Sur tién bj trong cong nghé dién i - tin hoc ngdy nay thiee sie la mor cuge cach
mang cong nghé. dd duoe tng dung vao linh viee dicu khién ne ding, dac biée la ki
thudt vi xie I, Hign nay ngiséi ta di san xuat nhing thiét bj c6 kéi cau rit nho gon
dang mdy tink ma hén rong ¢6 chira hé vi xw i cd thé Idp trinh dwge. Do chinh li
thiét bi diéu khién Idp trinkt (Programmable Logic Controlier) vidt tit la PLC vii
nhicii wu diém ndi bt so voi cde hd didn khién od dién khdc v dive iy dung ring
védi vée Iinh viee diéu khién ne dong.

Cubn gido trinh nay trinh by cde kién thie, ki ndng lien quan dén bo didu khién
PLC dwpe trinh bay theo chuong trinh khung Modun Lip trinh PLC H¢ Cao dang
nghé Co dién . Gide trinh dicee trinh bay tich hop giita 1y thuyét vé thue hanh, giip
hoe vién c6 didu kién nghién ciru cde kién thize vé lap trink logic va mot 56 bai tap
ting dwng co ban, thee 18, Trén co so do ren luyén cae kién thiie, kv nang co han dé
saw khi ra triedng ede hoe vién ¢é kha ndng dp dung vao cong viée thue 1é.

De han ché thoi gian nén cudn gido trink khing tranh khoi nhitng thiéu sor. ching
167 xin dwge cam on Y kién ding 2op ciia cde thiy cd gido va cac ban dong nghiép...
nhiim xay ding euén gido Irinh ngay cang hoan thién.

Nhém tice gia



CHUONG TRINH MOPUN DAO TAO LAP TRINH PLC

M@ s6 modun: MP25

Thai gian médun: 90h; (Ly thuyét: 30h; Thuc hanh: 60h)

1. VI TRi, TINH CHAT CUA MOBUN

- Trude khi hoe mddun ndy cin hoan thanh cdc médun va mén hoc co 9.

- La mddun dio tao bit buje.

. MUC TIEU MOBUN

Sau khi hoan tdt médun nay, hoc vién c6 nang lye:

- Trinh bay dugc nguyén 1y hé diéu khién 13p trinh PLC.

- Phan tich duge phan cimg, nguyén tic hoat dong cua phan mém hé diéu khién lap

trinh PLC.

- Phuong phap két ndi ddy gitra PLC va thiét bi ngoai vi.

- Thue hién dge mdt sb bai toan don gidn trong cong nghiép.
- Phén tich mot s0 chuong trinh, phat hién sai hong.

II1. NOI DUNG MOBUN
1. Ni dung tdng quét va phin bd thai gian

s Théi gian
T Tén cdc bai trong médun Tér_‘lg Ly Thyc Kiém
sO thuyet hanh tra
| | Dai cwong vé diéu khién I3p trinh 15 5 10
2 | Céc phép toan nhj phan cia PLC 20 6 13 2
3 | Cac phép todn sb cia PLC 15 4 1 1
4 | Lap dat mé hinh diéu khién bing PLC 40 15 28 4
Céng: 90 30 53 7

Ghi chii: Thoi gian kiém tra duge tich hop giita Iy thuyét va thue hanh va dugc

tinh biing gi@ thye hanh,



IV. DIEU KIEN THY'C HIEN MOPUN

1. Vit ligu
- Day nbi, diu cét.
- Ban ga, éng ludn day.
- Ngubn dién cac loai.

2. Dyng cy thiét bj

" . Céc mé hinh thye hanh PLC $7-200 CPU 224,
- Board cam linh kién.
- Méy tinh, mdy chiéu.
- Mb hinh thiét bi cong nghiép ding PLC.

v. PHUGNG PHAP VA NQI DUNG PANH GIA
Ap dung hinh thirc kiém tra tich hgp giita 1y thuyét v6i thye hanh. Céc ndi dung
trong tdm cén kiém tra 1a:
1. Ly thuyét
- Céc Iénh logic co ban, 1énh diéu khién bd thai gian, b dém.
- Cac lénh todn hoc, dc")ng hd thai gian thye.
- K&t ndi dAu vao/ra tén ban thi nghiém,
2. Thyc hanh
- Lap trinh céc bai tip @ing dung cac 1énh logic.
- Lip trinh duoc cac bai tdp ing dung trén md hinh.
- Sir dyung thanh thao phén mém Microwin 4.0; $7-200 Simulator.

VI. HUGNG DAN THU'C HIEN MOBUN

1. Pham vi dp dyng chwong trinh

Chuong trinh médun nay dugce sit dung ¢é giang day cho trinh dé Cao dang nghé.

2. Hwémg din mét s diém chinh vé phwong phip gidng day médun

Trude khi gidng day, gi4o vién cn ciin cit vio ndi dung ctia timg bai hoc dé chudn
bi diy du céc didu kién cin thiét nhim ddm bao chit lugng giang day.

Nén 4p dung phuong phap dam thoai dé hoc vién ghi nhé k§ hon.

Khi giai bai tap, lam cac bai thyc hanh... Gido vién hudng diin, thao tdc miu va sira
sai tai chd cho hoc vién.

Nén str dung cac md hinh, hoc cu md phong dé minh hoa cac bai tap img dung céc
hé truyén dong dién, cic loai thiét bi diéu khién.
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Bail
PAI CUONG VE PIEU KHIEN LAP TRINH

MUC TIEU CUA BAL

- Trinh bay dugc cu tric va nhiém vu cde khéi chire ning ctia PLC.
- Thue hién duge su két néi gitta PLC va thiét bi ngoai vi.

- M ta duge céu tric chuong trinh PLC.

NOI DUNG CUA BAL

1. TONG QUAN VE DIEU KHIEN
1.1. Pitu khién ndi cirng va didu khién Igp trinh

1.1.1. Biéu khién néi cikng

Trong cac bd diéu khién ndi cimg, cdc thanh phin chuyén mach nhu cdc role,
contactor, cic cong tic, dén béo, dong co, v.v... duge ndi cd dinh voi nhav. Toan bg
chirc ning diéu khién, cach tién hanh chirong trinh duge x4c dinh qua céch thitc néi
cac role, cong tic,... véi nhau theo so db thiét ké, Khi muén thay déi lai hé théng thi
phai néi ddy lai cho hé théng diéu khién, nén dbi véi hé théng phirc tap thi vige lam
niy doi hoi ton nhiéu thoi gian va chi phi nén hiéu qua dem lai khéng cao.

OFFl ON | ,:_j
i —
|K| ®

Hinh 1.1. B diéu khién ndi citng don gian

1.1.2. Pidu khién 1gp trinh

Trong cbng nghiép, cic cdng nghé khoa hoc k¥ thudt duge (img dung vao sin xudit
nén nhu ciu ty ddng hoa ngay cang tang, doi hoi k¥ thudt diéu khién phai dap img da
cac yéu chu:



- D& dang thay déi chire nang diéu khién dya trén cac thiét bi ci,

- Thiét bi diéu khién d& dang lam viéc vai cae di ligu, s lidu.

- Kich thuée vit I¥ gon géng. dé bao quan, dé sira chira.

- Hoan toan tin c¢dy trong méi trudmg cong nghiép.

Hé thdng diéu khién dé dap ang duce cac yéu cdu trén phai sw dung bd vi xir Iy, bd
dié¢u khién lap trinh. didu khién qua cic cong giao tiép voi may tinh.

130 diéu khién logic kha trinh PLC Programable Logic Controlfer) la loai thiét bj
cho phép thue hi¢n linh hoat cac thudt todn didéu khién théng qua cde ngdn ngit lip
trinh. Vi chuong trinh dicu khién cua PLC da tao cho nd trd thinh mot bo dicu khién
s6 nho gon. d& dang thay d6i thut toan. cac sb lidu va rao déi théng tin véi méi
trudng xung guanh.

Chuong trinh Ngé vao Input

Ngé ra Output

Hinh 1.2. BG didu khién logic kha trinh

Do nhitng ddc diém ndi bit ciia PLC trong didu khién. nén ngay nay né duge siv
dung rat réng rdi trong cde giai phap wr ddng hod trong cang nghigp & rét nhidu
Iinh vuc:

- Dicu khién thang may, thiét bj nang, ha hing,

- Diéu khién cdc quy trinh san xuat: dong g6i bao bi., xi ming, bia v.v...

- Ty déng hoé cac hé thdng dich vu: tram xdng, tram riza xe 0t6, mdy bom nudc.
méy bdn nude tr dong v.v..,

- Tu dong hod cac may cong cy: 16 séy. Ximav.v...

Tuy nhién khong phai bat cir hé théng didu khién ndo ciing sir dung PLC ma
thy vao yéu cau e the va so sanh vé yéu 1) kinh 1é ma ta chon phuong dn diéu
khién thich hop.



1.2. Cliu tric ciia mit PLC

PLC ghm ba khii chie ning co ban. do la:

- Bo xir Iy,

- BO nhdé.

- Khéi vao/ra

Trang thii ngd vio cta PLC duge phat hién va luu vao bd nho dém. PLC thue hign
che 1énh 1agic trén céc trang thai cla ching va thong qua trang thai ngd ra duge cp

nhit va luu vao bd nhd dém; sau do. trang thai ngd ra trong bd nho dém duge ding dé
déng mo cac tiép diém kich hoat cac thiét bi comg tac. Nhu vay, si hoat dgng cac thiét
bi duge diéu khién hoan todn twr dong theo chuong trinh ong b nhd. Chuong trinh
duoc nap vio PLC gua thiét bj lap trinh chuyén ding

1.2.1. Bj xu Iy

Bon vi xtr Iy trung tam (CPU- Central processing Unit) di¢u khién vi quan 1y tit ca
hoat dong bén trong PLC. Viée trao ddi théng tin gita CPUL bd nhdr va khéi vao/ra
duge thue hién théng qua he lhfmg bus dudi su didu khién coa CPU.

Bb nho chuang trinh

Khat vi s ly
frung tam

—{BusciaPlc)

Quan ty

ghép ndi !

;[ Céngvacra |

Gnboard
Géng ngatva dém -
the do cac

Hinh 1.3, Cau riic b PLC

1.2.2. Bg nhé

Ba nhe (Memory) e6 nhiém vu luu chuong trinh dicu khién duoe ldp boi nguei
diing va cdc dif ligu khic nhu cor, thanh ghi tam, trang thai dau vao, 1énh diéu khién
diu ra. ... Ngi dung ¢iia bd nhé duge mi hod dudi dang ma nhj phan,

M3&i 1énh trong chong trink €6 mt vi tri riéng trong b nhé. at ca moi vi i trong
b nh déu duge "dinh 56", Nhirng sd nay chinh la dia chi & nhé trong bg nhe.



1.2.3. Khéi vio ra

Moi hoat ddng xir Iy tin hiéu bén trong PLC c6 mire dién ap 5V-DC va 15V-DC

(dién dp cho TTL va CMOS), trong khi tin hiéu bén ngodi c6 thé 16n hon nhiéu
thuomg 24V-DC + 240V-DC véi dong lon.

2. THIET BI LAP TRiNH §7-200

s&

2.1. Dia chi cic ngd vio ra
- Dia chi 6 nh¢ trong §7-200 bao gém hai phén: Phin chir va phén sb.
Vi du:

PIW 304 hoiic 10.0
Phéin chit Phan s6 Phén chir Phan s

- Bo PLC $7-200 CPU 224 ¢6:
14 diu vao: 10.0 = 10.7 va11.0 = [1.5
10 déu ra: Q0.0 + Q0.7 va Q1.0 + QI.1

2.2. Phiin chi¥ chi vj tri va kich thuéc cia 6 nhé

M: Chi 6 nhé trong mién cdc bién & 6 kich thuée 1a 1 bit

MB: Chi 6 nhé trong mién cde bién cdr ¢ kich thue 12 1 byte (8 bit).

MW: Chi 6 nhé trong mién cic bién c&r ¢b kich thudc 1a 2 byte (16 bit).

MD: Chi 6 nhé trong mién céc bién c&r ¢6 kich thude 12 4 byte (32 bit),

I Chi 6 nhé ¢6 kich thudc la 1 bit trong mién b6 dém ngd vio sb.

IB: Chi 8 nhé ¢6 kich thude 1 1 byte trong mién bo dém ngd vao sb.

w: Chi 6 nhé ¢6 kich thude 1a 2 byte (1 tir) trong mién b dém ngd vao sb.
1D: Chi 6 nhé ¢6 kich thude 12 4 byte (2 tir) trong mién bo dém ngd vio sb.
Q: Chi 6 nhé ¢ kich thude 1a 1 bit trong mién bé dém ngd ra so.

QB: Chi & nhé ¢6 kich thude 1a 1 byte trong mién bd dém ngd ra so.

QwW: Chi 6 nhé ¢6 kich thude 1a 2 byte trong mién bo dém ngd ra sb.

QD: Chi 6 nhé ¢6 kich thugc 1a 4 byte trong mién bd dém ngd ra sb.

T; Chi 6 nhé trong mién nh¢ cta b thoi gian (timer).

c: Chi & nho trong mién nhé cta b dém (counter).

2.3. Phiin s6 chi dja chi ciia byte hodc bit trong mién nhé d3 xde dinh
Néu 6 nh¢ da duge xée dinh théng qua phin chit 1 ¢6 kich thude 1 bit thi phin s&
la dia chi cia byte va s6 thir ty cua bit trong byte d6, duoe tich véi nhau bing diu

chém.Vidu:
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10.0: Chi bit 0 ctia byte 0 trong mién nhé bd dém ngd vao s PII.

Q 4.1: Chi bit | cua byte 4 ciia mién nhé bo dém ngd ra sb PIQ.

M 10.5: Chi bit 5 ctia byte 10 trong mién céc bién co M.

Trong trudmg hop 6 nhé da duoe xde dinh 13 byte, tir hode tir kép thi phin s s la
dja chi cuia byte dau tién trong mang byte cta & nh¢ do.

Vi du: DIB 15: Chi 6 nhé ¢6 kich thude 1 byte (byte 15) trong khéi DB da duge mo
bing 1énh OPN DI.

DIW 18: Chi & nhé ¢6 kich thuée 1 tir gbm 2 byte 18 va 19 trong khdi DB da duge
md bang 1¢nh OPN DB.

DB2.DBW15: Chi 6 nhé co kich thudce 2 byte 15 va 16 trong khéi dir liéu DB2.

M105: Chi 6 nhé ¢6 kich thude 2 tir gbm 4 byte 105, 106, 107, 108 trong mién nhé
cdc bién co M.

Bai tip thwe hanh 1:

Nhin biét cic thanh phan vao/ra cia by PLC §7-200 CPU 224.

* Muc tiéu bai tdp:

Sau khi hoe xong bai hoe, sinh vién c6 kha ning:

- Nhan biét duge cac diu vao, ra ciia b PLC.

- Nhin biét, phan biét dugc céc thanh phin diu vao/ra cia b PLC.

* Néi dung:

a) Cac dau vao/ra ciia PLC.

b) Khi cy dién ndi diu vao/ra ctia PLC.

Pén bao trang Pén Led bao ddura=1

hoat déng

Ma hiéu
PLC

Céng giao
liép RS 485

Bén Led bao
dauvao =1

Déu vao



Dén Led chi thj dau ra

Nguén 24VDC

Céng
giao tiép

Céng téc
dau vao

* Quy trinh thye hién:

STT N§i dung cong viée Thiét bi, dung cy Yéu ciu
Ném 6 cdu trie, cic
Bude | | Nghién ciru cdu trie by PLC So dd thanh phin vao/ra cua
PLC

Ban thi nghi¢m c6 bo
Bude 2 Chudn bj thiét bj Ban thi nghiém PLC | PLC $7-200 va céc
thanh phan phy trg

’ Tim hiéu cae diu vio/ra cua : ._ NAm 3 vi tri, s6
B PLC Bén thi nghi¢m PLC lugng cde dau vao/ra
Tim hiéu, phan biét cic khi cu : Hiéu ré tic dung,
DS | dien kbl W v B AR BLC L% v che thids bi
Bude 5 | Viét bio céo Gidy bit e
trinh thye hanh
Bude 6 | Vé sinh cong nghiép Dung cy vé sinh

2.4. Ciu triic b nhé ciia S7-200

B§ nhé cuia $7-200 duge chia lam 3 ving: viing nhé chuong trinh, viing nhé dit ligu
va viing nhé thong sb.
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* Viing nho chicong trinh

Ving nhé chuong trinh chita cdc chi thi diéu khién vi xir ly dé thue hién yéu ciu
didu khién, chuong trinh {mg dung sau khi soan thio duge nap vao ROM vi vén ton
tai khi mét dién.

* Ving nhé thong sé: Gém céc  nhé chira cde théng sb cai dit, mat khéu, dija chi
thiét bj didu khién va céc thong tin vé cic ving trong e6 thé sir dung. Noi dung cua
vung nh¢ ndy duge chira trong ROM giong nhu viing chuong trinh.

* Viing nhé dir ligu

Viing nhé dir lidu 1 noi lam viée, ving niy gbm cée dia chi dé luu trir cde phép
tinh, luu trir tam thoi cdc két qua trung gian, va chira cac hiing s duoge sir dung trong
céc chi dén hodc céc théng sb diéu chinh khie. Ngodi ra trong ving nay con c6 cde
phin tir va ddi tugng nhu: B dinh thi, bd dém, cic by dém toe dd cao va cic ngd
vi/ra analog.

Knéi
B4 nhd trong e g
%t EEPROM CPU214
s e ||
[ Chuong rinn_| Chuongrinh _|Sf~1,/|_Chuong tinh
W N Ving nher
Ty dng hdng sb i hang sb
duy il —— ROM ROM - ROM
viing nh dir igu, uiing nho di i viing nhér i l
Ving nhé dir lié
(timer, counter..),
Hinh 1.4: Cdu tric bp nhé ciia S7-200
2.5. Xir Iy chwong trinh

2.5.1. Vong quét chuwong trinh

PLC thue hién chuong trinh theo chu trinh lip. M&i vong lip dugc goi la vong quét
(scan). M&i vong quét duge bit ddu bing giai doan chuyén dir liu tir cac cong vao sb
t¢i viing bo dém do ngd vao (1), tiép theo la giai doan thuc hién chuong trinh. Trong
timg dong quét, chuong trinh duge thye hign tir 1énh ddu tién dén 1énh két thac. Sau
giai doan thue hién chuong trinh 12 giai doan chuyén cdac ndi dung cua bd dém 4o ngd
ra (Q) 16 cde cdng ra sb. Vong quét duge két thic bing giai doan truyén thong ndi bd
va kiém tra I5i.

Théi gian cln thiét dé PLC thue hién duge mét vong quét goi 1a thoi gian vong
quét (scan time). Thoi gian vong quét khong ¢b dinh, tirc 1a khéng phii vong quét nio
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cting dugce thue hién trong mdt khoang thoi gian nhu nhau. C6 vong quét thyuc hién
lau, e6 vong quét thye hién nhanh tiy thude vao s6 1énh trong chuong trinh duge thyue
hién, vao khéi lugng dir liéu truyén thong... trong vong quét do.

Truyén théng va s \

Kiém ir2 ol by Chuyén di liéu tir céng
vao t6i ving dém o |

Chuyén dir liéu tir viing /

dém &o O 1éi cdng ra Thye hign

g Chuong trinh

Hinh 1.5: Vong quét ciia PLC

2.5.2. Ciu triic chiong trinh §7-200

Cée chuong trinh cho $7-200 ¢6 cdu tric bao gdm chwong trinh chinh (main
program), sau dé dén cac chuong trinh con va edc chuong trinh xit 1y ngit duge chi ra

sau day:
h.:lain Ciodra Thuc hién trong
2 1 vang quét
MEND
SBRO. Chudng trinh con thir 1 | The hién khi dudc

< chuang trinh chinh goi
RET

SBRN  Ghuong trinh con thi n + 1
|:
IRET

INT 0 Chung trinh xir iy ngat thir 1

Thuc hign khi c6
« tin hiéu bao ngat
RETI : i

TN . Ghisang trinh 19 ngdt thir s + 1
RETI
- Chuong trinh chinh duge két thuc bing Iénh két thic chuong trinh (MEND).
- Chuong trinh con la mét bg phin cia chuong trinh, Céc chuong trinh con phai
duge viét sau 1énh két thic chuong trinh chinh, dé 1a 1énh MEND.
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- Céc chuong trinh xir 1y ngit 14 mot bo phan cua chuong trinh. Néu cin sir dung
churong trinh xir 1 ngit phai duge viét sau lénh két thic chuong trinh chinh MEND.

Céc chuong trinh con duge nhém lai thanh mdt nhém ngay sau chuong trinh chinh.
Sau d6 tiép tue dén cdc chuong trinh xir ly ngit. Bing céch viét nhu viy, cdu tric
chuong trinh duge rd ring va thudn tién hon trong viée doc chuong trinh sau nay. Co
thé tur do trén 1in cée chuong trinh con va chwong trinh xir 1y ngdt ding sau chuong
trinh chinh.

2.5.3. Phuwong phdp Idp trinh

Cach ldp trinh cho §7-200 néi riéng va cho cac PLC ndi chung dya trén hai phuong
phép co ban. Phuong phap hinh thang (Ladder, viét tat 1a LAD) va phuong phap ligt
ké lénh (Statement list, viét tit 12 STL).

Néu ¢6 mot chwong trinh viét duti dang LAD, thiét bj 1ap trinh s& tw dong tao ra
mot chuong trinh theo dang STL tuong (mg. Ngugc lai khong phai moi chuong trinh
viét dudi dang STL déu c6 thé chuyén sang duge dang LAD.

* Phuong phdp hinh thang (LAD):

LAD Ia mét ngdn ngit 3p trinh biing d6 hoa, nhimg thanh phin co ban ding trong
LAD twong (g véi cde thanh phin cia bang diéu khién bing role. Trong chuong
trinh LAD, cac phén tir co ban ding dé biéu dién Iénh logic nhur sau:

¢ Tiép didm: La biéu tugng (symbol) md té cic tiép diém cua role:
Tiép diém thuomg mo  —  |—
Tiép diém thuimg dong — ~F—

+ Cudn déy (coil): La biéu trgng —( }— md ta role duge mic theo chiéu dong
dién cung edp cho role.

+ Hop (box): La biéu trgng m ta cde ham khdc nhau, né lam viée khi ¢6 dong
dién chay dén hop. Nhimg dang ham thudmg duge bicu dién bing hdp la cac by
thoi gian (timer), by dém (counter) va cdc ham todn hoc. Cudn day va cdc hop
phéi mic dung chiéu dong dién.

Mang LAD: La duéng néi cde phan tir thinh mdt mach hoan thién. di tir duomg
ngudn bén trai sang dwomg ngudn bén phai. Pudng ngudn bén tréi 1a diy pha, dudmg
nguén bén phai la day trung hoa va ciing l1a dudng tré vé ngudn cung cdp (thuomg
khéng duge thé hién khi ding chuong trinh tiégn dung STEPT - MICRO/DOS hodc
STEPT - MICRO/WIN. Dong dién chay tir trai qua tiép diém dén déng cic cudn day
hodic cac hop tré vé bén phai ngudn.



Vidu:

000-Sta 001-Stop 1000-K

1000-K

END

a)

0.0 0.1 Qoo

Q0.0

b)

Hinh 1.6, Ldp trinh theo dang LAD
a) Chuong trinh ldp trinh cho PLC CPMI; b)Chiong trinh Idp trinh PLC §7-200.

* Phieong phdp li¢t ké Ignh (STL): La phuong phap thé hién chuong trinh dudi
dang tdp hop cdc cdu Iénh. M3i cdu lénh trong chuong trinh, ké ca nhimg lénh hinh
thire biéu dién mét chirc ning cua PLC.

Vi du:
LD 000
OR 1000
AND NOT 001
ouT 1000
END (01)

2.6. Cai ddt va sir dyng phin mém Step 7 Microwin 4.0
2.6.1. Nhitng yéu ciu véi mdy tinh

May tinh cd nl‘lén PC, mudn cai dit duoc phin mém STEP 7-Micro/Win phii thoa
mién nhirng yéu cau sau day:

- 640 Kbyte RAM (it nhét phai c6 500 Kbyte b3 nhé con tréng).

- Man hinh 24 dong, 80 ¢t & ché d6 vin bin.

- Con khodng 2 Mbyte tréng trong & dia cimg.
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-Co he diéu hanh MS-DOS ver, 5.0 hodic cao hon.

- Bo chuyén déi RS232-RS485 phuc vy ghép ndi truyén thong true tiép giita my
tinh va PLC (truyén thong online).

Truyén thong gitta STEP 7-Micro/Win véi $7-200 CPU qua céng truyén thong &
phia diy cia PLC. Sir dung cdp o b chuyén dbi RS232-RS485, duge goi la cip
PC/PPL, dé ndi may tinh véi PLC tao thanh mach truyén thong true tiép.

Ciim 1 diu cia cfip PC/PPL véi cong truyén thing 9 chan ciia PLC, con dau kia véi
cbng truyén thong ndi tiép RS-232C cia mdy PC. Néu méy PC ¢o céng truyén thong
nbi tiép RS232 v6i 25 chén, thi phdi ghép ndi qua bj chuyén dbi 25 chan/9 chin dé co
thé ghép ndi véi cap truyén thong PC/PPL.

DIP switch seftings (down = 0, up = 1}
¥ $7-200CPU

RS232 B — C

PC/PP cable

Isclated
EEER  ecreicabi
PPI PC

Baud
Rate 123 SWITCH 4 1= 108IT
38.4K 000 0= 118IT

! 19.2K 001
0 06K 010 SWITCH 5 1= DTE
24K 100 0= DCE

1.2K 101

Hinh 1.7. Két ndi may tinh véi PLC qua cong truyén théng PPI dimg cdp PC/PPI

2.6.2. Cai dgt va si dung phin mém Step 7 Microwin 4.0

Sau khi kiém tra b nhé, néu thy & dia cimg hoan toan ¢6 du kha nang dé cai phin
mém STEP 7-Micro/Win vao & cimg, thi lin luot tién hanh cde bude:

1. Chén dia €D vao 6 CD mdy tinh.

2. Kich chudt vao nat "Start" dé m& menu Window.

3. Kich chut vao myuc Run cia menu.

4. Cai dat tir 6 CD: Trong hop thoai Run, go e:\setup va kich OK hodic ENTER.

5, Cai tir & cimg; click file Setup.exe.



= XSSOl Gt o

CHFooases L—j SRR

danal cab
Serstiator WP AP aechice
Marusclt Corpenstion es2kp

B Document sasp'té 17 18 13 bormedex_
i i_He
125 okt | 07
readnet doc e, dc
o SR
e

readinak doc
Mot Word Gocumart
anan

et ine
werie
15215

skcoma 10 (e bl kWi b 5167
Fobmanun 0801

b D)
ik e ot vt

[Ey—
Pl b e e sty

il LTS —

LIEENSE ARCEMEN REFRESINTS
RETWEEN 011
s TOATION, IC aMD 1 SUPERSEDES i PRVSA
(FOFGSAL HEFSESLMTATN, 0% OEASTAHG K Pt I8 IR PAATKE o)

5 et 8 bt o it by et ot P
. 1 el $1E7 Fhrat o e i e

Chon Yes dé chdp nhan cac didu khodn cla phn mém



Nhén Brower... dé lya chon noi cai dit phin mém rdi chon Next dé bit diu qua
trinh cai dau

[y
St b s i 4 et

ol 5 kel . g i

Chon Next
Qui trinh cai dat dang dién ra:

Chon két ndi gira PLC va may tinh bang Cable PC/PP| Xong chon OK
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InataliShield Wizard Compiete

The installS huedd Wizard has successhuly nstsled STEP
TMera/WIN. Befors you can use the pogran. you st
neart yous computs

€ ‘e, I want o testait my compute: now
€ Mo, | il vestan) g computss ies

Flemave scy dahs from thei diives, ared then chck Finish 1o
comglels setup.

Click Finish dé khéi dong lai may tinh két thic qua trinh cai dat

Sau khi da cai dat xong c6 thé bit diu soan thao chuong trinh nhér phin mém STEP
7-Micro/Win 32 béng céch nhip diip chudt vio biéu tugng STEP 7-Micro/Win 32 trén
man hinh.

khong vao
00:EXE g duoc gmail &,

7

Click vao biéu tweng churong trinh

Sau khi m& chuong trinh Step7-Micro/Win dé tao Project méi thi giao dién cua
chuong trinh nhu sau:
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T2 STEP 7-Micio/WIN 32 - Project - [SIMATIC LAD)
GQ o Et Vow BIC Debug Iooks Windowa Hop !
.“asammnmmnlgm e [

| A‘l%ﬁl?ﬂr—‘[—a.:n--ﬁ ﬂ-(lﬂl

|
[PROGRAM COMMEMNTS. ﬂ

Network 1 Network Tila
[Hehveork Comnert

_r'J

W ; ﬁ hl'dl

‘ Thanh diéu hudng | r Cay lénh J Phén soan thao chuong trinh J

O thanh didu hudng. C6 thé ding cdc biéu tugng trén thanh cong cu nay dé mé céc
phin tir cia dir dn.

* Mg phdn soan thao chicong trinh:

Néu trén man hinh chua xuét hién ph?m soan thao chuong trinh thi lam nhu sau:
Nhiy chudt vao bidu tugng Program Block d& mé phén sogn thao thuong trinh,

* Puea cde phan ti vio chicong trinh:

C6 thé dimg cdy 1énh dé chén cdc phan tr dudi dang LAD vao churong trinh bing
cich: kéo va tha cac phin tir tir cdy lénh vao chuong trinh. Néu nhdy kép vao mt phén
1ir thi phé.n tr d6 sé& duge chén vao vi tri hién hanh cia phén soan thao chuong trinh.

Ciing co thé chon phén tir biing céch: chon tir thanh edng cu insiruction:

|3a = ot
Néu thanh cong cu niy chua xudt hién thi c6 thé 1am nhu sau: Chon menu View —

Toolbars — Instruction.

21



* Dt dia chi cho cdc phan tie:

Sau khi da chon duge cdc phén tir thich hop, dé gan dia chi cho ching, ta lam nhu
sau: bdm chu6t vao vi tri phia trén phén tir d6, sau d6 nhap dia chi hodc dat vi tri hign
hanh ctia phin soan thao chuong trinh t6i phin tir d6 16i gd Enter, sau d6 nhdp dia chi.

* Tai chicong trinh xuéng PLC:

Khi chuong trinh da dirge viét xong (khéng c6 13i) thi c6 thé tai xubng PLC bang
cich: dn déng_théri Ctrl-D hogic chon menu File — Download... hode bam chudt vao
biéu tugng = trén thanh cong cy. Khi d6 chuong trinh s& hoi:

T R <
Remote PLC Type CPU 224 REL 01.22

Remote Address 2 ‘
|
|

¥ System Block

Bo lyra chon & cdc muc Data Block va System Block, sau d6 chon OK.
Néu PLC dang ¢ ché d6 RUN thi chuong trinh s& hoi:

STEP 7-Micio/WIN 32 [ %]

(?)  Place the PLCinSTOP mode?
Cancel |

Chon OK dé chuong trinh tiép tue. Sau khi da tai xong, chuong trinh s& thong bao:

STEP 7-Micro/WIN 32

{ i) Download was Successful

Bai tap thye hanh 2:

Soan thio chuong trinh sau trén phin mém Microwin 4.0 va lvu lai thanh file:
tapsoanthao.mwp.
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100 101 Qia

= —— )
l__

102

* Muc tiéu bai tap:

Sau khi hge xong bai hoc, sinh vién ¢6 kha ning:

- Soan thao duge chuong trinh trén phan mém Microwin 4.0.

- Nhén biét, phan biét duge vj tri cia cac Iénh logie trén phin mém.

* Noi dung:
- Chon PLC, & day ta chon $7-200 phién ban CPU 224,
- Chon céc 1énh logic va dua véo cic Network.

; EARIET

TFO0 HHENTS 1

Notwork 1| ot Tdle

(e it ]
g e

[ 2-chon cée bit Logle InOut here

Wetwork 2

ioact ORISR o e 1. vou b g UL 1kt by

Hotwork 3 P Troe (R - | AasdPLC
CPuvesen 610 =] _ Commoson
Ly b Co]_ o |
Fenen
o] __version CPU

- Chon cfic 1énh r& nhénh dé ndi cée tiép diém lai voi nhau.
- Pt tén cic tiép diém.
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R
Fle Edt Vew AC Debup Tools Windows Hep

QS0 SR i@ I a2z 0| BLRD e 4
T L AARR WY 3 re s 0T
-GM|EU-|1\HEI . v ] DT RO [ 13 & 1
Whatbiow Sebs | Veime | Dusime ] S

1 PUMREL Y 1 e e

+ g Progan 1 TEMP i 1

4 3-dng cdc chirc ndng & day dé tao ré nhinh

—

- Nhén nit bién dich dé kiém tra chuong trinh ¢6 bj 13i hay khong.
- Luu lai bing céch Click menu File - Chon Save as...

- G0 tén muén hru: tapsoanthao.mwp réi chon vi trf luu trén & cimg va click Save.

e ]

TR

5
e =

e

LET,

et it

o1t

e P

ET L3

cE s 2oxem bl co xby ra ko

L e,

e A 1

i e
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- Khi muén mé lai File da duge lwu, ta click vao menu File, chon Open, roi tim
dudong din dén file da lwu va click Open.

* Quy trinh thiee hién:

STT N§i dung cong vige Thiét bi, dung cu Yéu ciu
: FORT i
Buée 1| Tim hiéu chwong trinh | Chuwong trinh cdn soan thio l‘iém rfi SALE:
1énh ean sir dung
" SR B May vi tinh, phin mém My tinh vé phén
Buge2 Chivdn bi thiSt bl Microwin 4.0 mém hoat dong tot
J 3 3 May vi tinh, phin mém Chuong trinh soan
Buée 3 | Soan thao chwong trinh Microwin 4.0 {has ding, di
) ; ' My vi tinh, phdn mém Luu ding tén file, nhd
Buéc 4 | Luu lai chuong trinh Microwin 4.0 Shtet e
. S : My vi tinh, phan mém Chuong trinh mo lai
Bigeosl Milat cibanpiIc Microwin 4.0 diing, khong bao 16i
Bude 6 | Vé sinh cong nghiép Dung cu vé sinh

Bai tgp thiee hanh 3:

Soan thio chuong trinh sau trén phan mém Mierowin 4.0 va m6 phong trén phin
mém $7-200 Simulator 2.0 va luu lai thanh file: laptrinh.mwp %

ORGANIZATION_BLOCK MAIN: OB1

Network 1 /f Network Title

10.0 Q0.1
| -
1
T
N TON
2501PT 100ms
Network 2
a7 Q02
Fr<s >
1
38
N TON
501PT 100ms
Network 3
T8 Q0.1
L = ? bl
Qo3
<52
! T3
N TON
2501 PT 100ms

Netwark 4
T38 Qo2
| o -
1
T40
IN  TON
501PT 100ms
Network 5
T40 Q02
== I; >
Q0.1
= ? )
Ti7
R)
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Sau khi soan thdo xong chuong trinh trén phdn mém Microwin 4.0, ta tién hanh
xudt file vira soan thao thanh dinh dang *.awl dé tién hanh mé phong.

Chon
Menu
File

Chon
vi tri luu

G0 1én file

T

i Vew PC Debug Took Wrdoes Mol

o L "'\Em'\;:;n';r"ﬁ:".}hr;WﬁIETs'T;IH‘E aatEz|

b B 1._fp-a|4»-uﬂ|

oo agB FLL| (G & T : : 3

" e
Lo 10 NUGM@MEMS
b

Hatwork | Matwork Tile
(st Cornert

o a01
— 5)

1Dk den gt 2 iy
2dan g.ow Motwork 2

3Dk thung 21,1 [

4Dkt g 11wy et i 2

B i 5)
e 1

Export Program Block
Savein Desklop,
: 1@ Deshiop,.

'f My Computer

IS 41y Network Places
=
Fie name: W ave

i e I~ Xong chon OK

Ta click mé biéu tugng chuong trinh $7-200 Simulator 2.0 trén man hinh:

S7_200.EXE
Aplicacion MFC 57_200

Sau khi mo ra, giao digén chuong trinh nhu sau:



Click vao viing nay dé mé bang chon CPU

B IO (A WL e

o GG + s AR[wwe P S8¥

-
SRR O R R R R TR
91234567 012348 y! Gy  Resdbemol CAU |
ml)———c
EELlE e BT

Py
s

Xong nhén Accept

Chon kiéu CPU 224

rogan Yiew Cohpssin PLE Vewlrids ol

P Lk

Click.
biéu
trgng
Load
Program

IIiE!-ISiJ M12345

Click chgn Logic Block

Click Accept
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S
O e | o] Click chon Open adé
Click chon file s tai chwrong trinh

[T e | _l,
Click Run
dé chay
chuong
trinh Chuong
trinh dugc
mé phéng

-

Click dé tac
dong cac /

dau vao
o
- b= 2
CAU HOI VA BAI TAP
1. Ciiu hoi

Cdu 1. Haly néu céc khi ey dién thuong duge ndi véi diu vio va déu ra cia PLC.
Cdu 2. Hay cho biét ky hiéu céc ddu vao/ra ciia PLC §7-200 CPU 224.
Cdu 3. Hay giai thich cic thong sé sau:

CPU 212 AC/DC/RLY

CPU 214 DC/DC/TR

CPU 226 AC/DC/RLY

CPU 224 DC/DC/RLY

Céu 4: Haly so sdnh sy gidng va khéc nhau gitta viée diéu khién déng co bing bd
PLC va bang céng tic to.

Céu 5: Hay cho biét vi tri cdc ddu vao/ra ctia PLC §7-200 CPU 224 trén ving nhg ?
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2. Bai tip

Cho chuong trinh 1dp trinh:

10.0 7 02 Q.
e e 18 s €159
Hetwork 2
00 T2 herd
—s}——m TN
400 4 PT 100 ms
Network 3
003 002
t— 2
38
|—— IN TON
2004 PT 100 ms
Yéu cau:

MNetwork 4

003 | ooi 003
Bt

TI9

IN  TON

400 4 PT 100 ms|

- Soan thao chuong trinh trén phé'in mém Microwin 4.0.

- M6 phong hoat dng ctia chuong trinh trén phin mém §7-200 Simulator 2.0.

29



Bai 2
CAC PHEP TOAN NHI PHAN CUA PLC

MUC TIEU CUA BAL
- Trinh bay céc chirc nang ciia Set (S) va Reset (R), counter, Timer

- Lap trinh, két ndi, chay thur cdc chire nang cia Set (S) va Reset (R). counter, Timer
trong cée bai toan thye té.

NOI DUNG CUA BAT:
1. CAC LIEN KET LOGIC
L1. Cic ¢nh vao/ra vi cic 1énh tiép didm co bin
L1L1 Lénh vio/ra
* Load (LD):

Lénh LD nap gid tri logic ctia mét tiép diém vao trong bit diu tién cia ngan xép.
Ciic gid tri cii con lai trong ngdn xép bi ddy lui xuéng mot bit,

Network 1
0.1
!._
* Load Not (LDN):
Lénh LDN nap gid tri mot logic nghich dio cia mét tiép diém vao trong bit diu
tién cia ngan xép. Cdc gid tri ol con lai trong ngan xép bi diy lui xubng mét bit.

0.0

'
*OUTPUT (=);

Lenh sao chép ndi dung cia bit ddu tién trong ngin xép vio bit duoc chi dinh trong
lénh. N6i dung cua ngéin xép khéng bi thay déi.

elakv]
= 2
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L.1.2. Cde Ignh tiép didm dic bit

€6 thé dimg eic 1gnh tiép diém diic bigt dé phat hién su chuyén tiép trang thai eda
xung (sudn xung) va dao lai trang thai dong dién cung cz"lp (gid tri cua dinh ngan xép).
LAD sir dung cic tiép didm diic bigt dé tac dong vao dong cung cip. Cic tiép diém
dac biét khéng ¢o todn hang riéng cua ching va vi thé phai dat ching vao vi tei phia
tridre cia cudn ddy hojic hip diu ra. Tiép diém chuyén tiép duong, Am (cde [énh suén
[én va sudn xudng) cé nhu chu vé bd nhé, bad vay déi véi CPU 212 chi ¢d thé s dung
nhiéu nhat 1a 128 1énh va CPU 214 la 256 lénh.

Cac 1énh tiép diém dac biét duge bidu didn nhu sau trong LAD:

LAD Mé ta

Tiép diém dao trang thai clia dong cung cép. Néu
déng cung cép cd tiep didm dao thi né bi ngdt mach,
—noT—0 |72 khong ca tiép didm G40 thi no théng mach.

Tiép didm chuyén ddi dwong cho phép déng cung |
_+ P {) cép théng mach trong mét vong quét khi suém xung
diéu khidn chuyén tr 0 l&n 1

Tiép gidm chuyén déi am cho phép déng cung cép
—-* N I—(] thong mach trong mét vang quét khi suén xung didu
khién chuyén tir 11&n 0

1.2. Céc Ignh lién két logic co han
L2.1 Lénk AND (A)

Lénh A phéi hop gia tri logic ctia mot tiép didm n voi pia tej bit ddu tién cla ngan
xép. Két qua phép tinh duge dit lai vao bit dau tién trong ngan xép. Gia tri cua cac bit
con lai trong ngin xép khang bi thay doi,

Vi du:

Hinh 2.1. Lénh And



So ¢ mach dién trén mo ta mdt lién két AND. Dén H1 chi sang khi tdt cd chc cdng
tie duge dong lai. Khi | cong the ho mach thi den H1 ciing bi cat mach. Lién két AND
¢6 trang thai | khi tat ¢a cac ngd vao co trang thai 1.

Churong trinh dang LAD:

Network | froty NETWORKTITLE [srgle boe]

no 1R} UUD)

Xac lap vio/ra
Ki hiéu bia chi Cha thich
S1 10.0 Cong tac thudmg mér
52 i0.1 Céng tAe thudong mé
H1 Q0.0 Beén bac
So db két ndi PLC:
Ngudn cung cap
24V
st H1j
L L QO

wow
“CUoU-HCQ

“cUoz-—

0.0
10.1
—

1.2.2. Lénh OR (0)

Lénh OR phéi hop gid tr logic ciia mét tiép diém 0 vai gid tri bit ddu tién cta ngan
xép. Két qua cia phép tinh duge dit lai vao bit diu tién trong ngan xép. Gid trj cud céc
bit con fai trong ngan xép khong bi thay di.

Vi du:

Hink 2.2, Lénh OR
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So dé mach dién trén mé ta mot lign két OR. Dén Hé s@ sing néu mot hode tit ca
cac cong tac deu dong mach. Ngd ra cla lién két OR Judn ludn o trang thai 1 néu it
nhat mot trong cac ngd vao ¢d trang thai 1.

Chiremg trinh dang £.40:

Network 1 fir Ry NETWORK TITLE [sgl lne)

Xic lap vaofra -
Ki hicu Diachi | Chathich
N 0.0 Cong the thudmg md
S2 10.1 Cong tic thudmng md
HG Q0.0 Ben bio

1.3. Lién két cic cong logic co han

1.3.1. Mach ltén hgp AND truée OR dang 1

H6

Hinh 2.3. So do mach hon hop AND triede OR deng |

Xdc lap vaofra .

Ki hiea Dia chi Chii thich
Sl 10.1 Cong tic thutng md
52 10.2 Cong tic thuting md
S3 10.3 Cong tic thutmg md
54 10.4 Cong tic thutmg ma
H6 Q.0 Dén bdo
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Mo ta:

Ngo ra Q0.0 chi ¢o tin hiéu bing 1, néu cac ngd vao 10.1 va 10.2 cia céng AND
déu cd tin hiéu bing 1 holic cac ngd vao 10.3 hoge 10.4 ¢6 tin hiéu bing 1.

Chizong trinh dang LAD:

Chwong trinh dang STL:

[IA] 02 aet
)

i
’t
i}
A

0
q

NETAORK 1 #/NETWORK TITLE

#/NETWORK. COMMENTS

{single line)

Hinit 2.4. S a6 mach hin hop AND mrece OR dang 2

Xéc lap vao/ra
Ki hi¢u Bia chi Ch thich

| 10.1 Céng tic thudng mér
—sz 10.2 Céng tiic thuong mo
S3 10.3 Cdng tiic thuong mo
S4 104 Cong thc thuong mé
83 10.5 Céng thc thudng ma

H2 Qo.1 Den bao




M ra:
Ngd ra Q0.1 chi ¢6 tin hiéu biing 1. néu ¢é it nhit mét ngd vio etia cic cong AND
hodc ngd vao 10.5 ¢o tin hidu 1.

Chuong trinh dang LAD: i - it
b—A =)
na 04
F—
05
l____

Chong trinh dang STL:

KETWORE. 1 ANETWORK TITLE  (ciagle line)
v

2
/+NETWIRK JCMMENTS
2

Lo .1
A 1.2
Lo In.3
A 1.4
oLD

9 125

1.3.3. Mach lion hop OR triwde AND dang 1

St

(£}
S}

w w0

& :; ] ;
¢
=

H4

Hinlt 2.5: Sor d6 mach hon hop OR tride AND dang |

Xic lap vao/ra ]

Kihiéu | Diachi Chi thich
Sl 10.1 Cong tic thuong ma
§2 10.2 Céng tic thudng mé
S3 10.3 Cong thc thuong mé
S4 10.4 Cang thc thubng ma
55 10.5 Céng tic thudong mé
H4 Q0.1 bén bao




M ti:
Ngd ra Q0.1 chi co tin hiéu bing 1, néu 2 ngd vao ciia cong OR va ngd vio 10.5 cé
tin hiéu bang 1.

Chirong trinh dang L.AD:

Network 1 ,::fi NETWORK TITLE {single fine]

Chirong trinh dang STL:

RETWORK L AETWORE TITLE  (single lane)
i

AAHETWORK COMNENTS

'
i} 0.1
0 0.2
i 0.3
0 0.4
ALD

A 10.5
. 4.1

Hinlt 2.6. Ser di mach hon hop OR triede AND dang 2

Xéc 1dp vao/ra
Ki hiéu Dia chi Chi thich
S| 101 | Cong the thuong ma ]
52 0.2 Cbng tic thuéng mé
S3 10.3 Cong tic thutmg ma
S4 10.4 Cong tic thudmg mo
kI Q0.1 Cudn diy ngit dién 1
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Mo ti:
Nd ra Q0.1 chi ¢6 tin hiéu bing 1. néu ngd vao 10.1 hodie ngd vao 10.3 va ngd vio
10.2 hodc 10.4 ¢6 tin hiéu bing 1.

Chuong trinh dgng LAD.
saarze
Neotwork 1 IID’“ NETWORK TITLE [sngle ins]

1.1 Qo1

1

Chirong trinh dang STL:

HETWORK 1 Z/HETWORKE TITLE ({sinale line}

e

#/NETWORK, COMMENT3
red

LD 10.1

L 10.2

0 10.4

A 10.3

oLD

] Go.1

Bai tdp thuc hanh 1:
Lip trioh didu khién cong thc tor K1 dong ma trén PLC 87-200 theo s b sau:

A1

S1E K1

s2 f

K1

* Muc tiéu bai tip:

Sau khi hoc xong bai hoce, sinh vién cd kha nang:

- Lip trinh duge chuong trinh diéu khién cong the 1o K1 trén phén mém Microwin
4,0 theo yéu cau bai toan.

- Két nbi duge cac déu vao/ra cho PLC trén ban thi nghiém.
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* Ngi dung:

a) Quy ude cc déu vao/ra:

STT Tiép diém logic Chire nang
1 10.0 Nut bim thuémg mé S1
2 10.1 Niit bdm thudng déng S2
3 Q0.0 Cong e to K1
b) Chuong trinh ldp trinh:
Network 1 Hetwod: Tille
[Network Camment
00 101 Qoo
e U
Qo0
¢) So dd ndi phdn cimg:
L+ M
24VDC T
PBO ™
COM J_ 10.0
PB1 PLC
0.1 §7-200
CPU
224

™

220 VAC

Q0.0

38
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* Quy trinh thice hién:

viio/ra can thiét

STT Ngi dung cong vige Phuong phap thye hién Yéu céu
I S, uan sét so do, ling nghe, t f i s
Tim hiéu yéu cau Q — - g’ b‘. Nam rd nhitng cong
1 N duy phan tich yéu cau bai ) e
bal toan i vige can phai lam
todn
Tir yéu chu bai todn, dua ra Che ddu vao/ra day du,
2 Quy ude cée diu vaolra s6 lwong va quy wde cac ddu | quy ude chinh xéc,

hop 1Y

3 Lira chon Iénh

Theo quy udc ddu vao/ra
dua ra cac lénh turong ing
phit hop

Cac lénh duara
chinh xic, hop ly

Viét chuong trinh

Can ¢l yéu céu bai toan, quy

Chuong trinh ding vai

chuong trinh vio PLC

chuong trinh viio PLC tir
phin mém MicroWin 4.0

4 (0 i wée diu vao/ra, cdc 1énh cin e
i thiét ¢é viét chueng trinh YR BN Dt
5 J ) " . T e : 34 i i o
Chudn bj thit bi, dung Can:cu qu) UU(:..ﬁal.J:VdOfrB fll1 thi I}I&,Him dfncr\,‘
5 S chuan bi ddy noi. kiém tra cap nguon, day do day
cu, day noi y n A
ban thue tap noi
N il C‘_a'ndc_u quy L:m d::u vaolra | iy viofa duge ndi
6 i dy phén cimg, nap | ndi day trén ban thye tip, tai | o0 a0

- PLC khong bdo 16i

7 Chay chuong trinh

Téc ddng dau vao, kiém tra
két qua daura

Két qua ding véi yéu
ciu bai toan

8 V& sinh cong nghiép

Dung cu vg sinh

Thiét bj dung cu
gon gang, sach s&

Bai tdp thiec hinh 2:

Lap trinh diéu khién cong thc to K1, K2 va béng dén Hi, H2 déng mo trén PLC

§7-200 theo so 43 sau:

S1E

s2k

E K1
S3
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* Muyc tiéu bai tdp:

Sau khi hoe xong bai hoc, sinh vién ¢6 kha nang:
- Lép trinh duge chuong trinh didu khién cdc cdng tc to va béng dén trén phin
mém Microwin 4.0 theo yéu ciu bai toan,

- Két ndi duoe cac ddu vao/ra cho PLC trén ban thi nghi¢m.

40

* Ndi dung:
a) Quy wéc cic diu vaosra:
STT Tiép diém logic Chire nang
| 10.1 Nit bam thuong dong S|
2 10.2 Nt bdm thuong mé $2
3 103 Nt bm thudng mé $3
4 Q0.0 Cong thc o K1
5 Qi1 ben HI
6 Q.2 Céng tac to K2
7 Q03 Dén H2
b) Chuong trinh 1dp trinh:
Netwoik 1 Hehwgik Tite
[ stweost_Eanurent
01 02 aeo
‘ <
ang 001
)
03 ann 02
bl >
ooz Q03
e p]
Viét & dang STL:
Network 1 Metwork Titlz
Metwork Comment
IDN 101
1PS
ip 10.0
9 000
ALD
Q0.0
= (S
LPP
LD 107
0 103
A 08,4
ALD
- Qo 2
. 0.3




¢) Nbi day phin cimg:

PLC
§7-200
CPU
224

Bai tgp thue hinh 3:
Cho so dé didu khién béng dén HS nhu sau:

Yéu cdu:
- Vit chuong trinh didu khién bong dén HS dong ma trén PLC $7-200.
- Nap chuong trinh vao PLC va chay thir.
2. CAC LENH GHI/XOA GIA TRI TIEP DIEM
2.1. Lénh SET (8) va RESET (R) trong $7-200
2.1.1, Céu triic Iénh

- Lénh Set (S) ¢é tac dung dét (dong,) va duy tri trang thai dong cua cudn day déu ra
hogc dit 1 vao bit cua bé nhé. Diém tac dong duge xic dinh 1a: bt ddu 1ai dia chi xdc
dinh trong lénh va s6 diém duge tac dong 1 tir 1 dén 255 diém.
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- I.énh Resct (R) cu tac dung mé va duy tri trang thai md coa cugn day déu ra hodc
xoé cdc bit b nhe vé 0. Diém tac dong duge xac dinh la: bat déu tai dia chi xdc dinh
trong 1énh va sb diém duoe tac dong Ja t 1 dén 255 diém.

M ta trong LAD:

LAD Mé ta Toan hang
seir, 0 Péng mt mang gém n cée tidp digm 58T
w —(s) K10 S_BIT J(o M. 5M, G,V
bit
i Ngét mat mang gém n cac figp diém \B‘ QB MB, SMB,
s B”[R) K6 10 S BIT. N&u S_BIT lal ehi vao VB, AC, hing s3,
Timer hodic Couter thi 1énh & xda bit VB, 'AC
dau ra cla Timer, Counter .

Mo ta trong STL:

STL Mé ta Toan hang

S SBIT n Ghi gia tr logic vio mét mang gémn bit | S-BIT:
- ké trdia chi S_BIT 1,Q, M, SM.C,V
{bit}

Xda mdt méng gdm n bit k& tir dia chi : a

R SBIT n | SB8ITNSuS BT lsichivao Timer ‘\?éQAB- B, SME,
= noge Couter i énh sé xéabil ddura | % 'C. héng s,

cla Timer, Counter do VB."AC

Vidu:

Viét trong LAD:
[Network Comment

(L5} Qoo
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Viét trong STL: [Netaor Comment

LD Ig 0

S Q0.0. 1
B Q0.5. 3
Network 2

ip 10.1

R Q0.0 1
R Q0 5. 3

- Khi bim 10.0, i ra Q0.0 duoc set 1én bing 1; ddu ra Q0.5. Q0.6, Q0.7 ciing
hing 1 va bang 1 khi nha tay khoi nat bam.
- Khi bim 10.1, déu ra Q0.0 dugc reset xubng bang 0; diu ra Q0.5, Q0.6. Q0.7 ciing
bing 0 va bang 0 khi nha tay khoi nat bam.
2.1.2. Bai tap
Bai tap thue hanh 4:
Lap trinh diéu khién 5 bong dén trén PLC $7-200 theo yéu chu sau:
- Annat 1 thi dén | vadén 5 sang
- An nat 2 thi dén 2 va dén 4 sing
- An nut 3 thi dén 3 sing
- An nut 4 thi 5 dén ti.
* Muc riéu bad (dp:
Sau khi hoc xong bai hoc, sinh vién ¢6 kha ning:
- Lap trinh duge chuong trinh didu khién cdc béng dén trén phin mém Microwin
4.0 theo yéu ciu bai todn.
- Két néi duge cac diu vao/ra cho PLC trén ban thi nghiém.

* Noi dung:

a) Quy ude cac dau vio/ra:

STT Tiép diém logic Chire nang
1 10.1 Nat bam |
2 10.2 Nt bam 2
3 10.3 Nit bam 3
4 10.4 Niit bam 4
5 Q0.1 bén 1
6 Qo2 bén 2
7 Q0.3 BPen 3
8 Q0.4 Ben 4
9 Q0.5 L Bén 5
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b) Chueng trinh 1ap trinh:

- Dang [LAD:

- Dang STL:

ORGANIZATION_BLOCK MAIN:OB1

Metwork 1 J/ Network Tile

) N&i day phan cing:

0 o -
0.1 1 .
32
_— § 3 1
1
uo.s 001
83 RJ
1 5
Hetuiork 2
0.2 002
i 5
1
a0 4
52
1
Netwark 1 hetwork Title
MNetwork Comrent Network 3
ar) 101
3 0.1, 1
53 Q0.5, 1 1D I0.3
5 d0.3
Network 2
L__— K 4
LD I0 2
5 00.2. 1 LD 10 4
H Q04,1 [ Qo1,
1 L 24V0C M
PB 1 ™
L oov L |
PLC
$7-200
CPU
224
L M

L




2.2. Timer

2.2.1. Khdi nig¢m

- Timer ld bd tgo thoi gian tré gitra tin higu vao va tin hiéu ra nén trong bd didu
khién van goi 1a khau tré.

- Bd diéu khién lap trinh §7-200 ¢d 256 timer (vo1 CPU 224) duge chia lam 3 loai
khée nhau:

+ Timer tao thai gian tré khéng ¢6 nhé (ON - Delay Timer) ki higu la TON.

+ Timer tgo thai gian té cd nhé (Retentive - ON - Delay Timer) ki higu 1a TONR.

+ Timer tac thai gian tré ma (OFF - Delay Timer} ki hi¢u 1a TOF.

- Ci hai logi Timer déu c6 3 loai voi 3 dd phin gidi thei gian khac nhau 13: Ims:
10ms; 100ms.

Thot gian tré  duoe tao ra chinh 14 tich cta 46 phén gidi ctia Timer duce chon va
gid tri djt truge cho Timer PT.

Théi gian tré: T = D6 phén giai x PT

- Reset timer & cong vide dua | timer vé trang théi ban diu. Khi reset mot bo Timer,
T-word va T-bit cia nd déng thiri duoe xod vi ¢o gid trj bfmg 0. nhu vay gia tri dém tirc
thiri duge dat vé 0 va tin hi¢u ddu ra cling co logic bing 0. €O thé reset bit cir bd Timer
nao cla 87-200 bing 1énh R. C6 hai phuong phap dé reset mot Timer TON:

- Xoa tin hiéu dau vao.

- Ding Iénh reset.

Dung lénh Reset (R} la phuong phip duy nhit dé reset céc bo Timer kiéu TONR.

* C'dp nhdt Timer ¢ d6 phan gidi I {ms:

- CPU caa S7-200 ¢6 cae bd Timer ¢6 do phan giai 1ms cho phép PLC cdp rhit va
thay dbi gia trj dém tize thér trong T-word mdi 1ms mdt lin. Cdc bd Timer ¢6 df phin
giai thip nay co kha nang diu khién chinh xdc cac thao tic,

Ngay sau khi bd Timer voi dd phin gidl 1ms dugc kich, viée cap nhit dé thay déi
@14 tr] dém tire th trong T-word hoan todn tw déng. Chi nén ddt gia tri rét nho cho PT
ctia bd Timer ¢6 do phan giai 1ms. Tan s6 ¢ip nhit dé thay ddi gid tr] dém tire thei va
T-bit cia mdt bd Timer ¢o df phén gidi 1ms khéng phy thude vao ving quét (scan)
clia bd didu khién va vong quét clia chuong trinh dang chay. Gid trj dém tire thoi va
T-bit cia bd Timer nay ¢6 thé duge cap nhat vao bit ky thoi diém nao trong vong quét
va duge ¢ip nhit nhidu lin trong mat vong quét néu thid gian vong quét 1on hon 1ms.

Thuye hién Iénh R déi voi mot Timer ¢o 6 phan gidi 1ms dang & trang thai lam vige
6 nghia 13 dua Timer d6 v& trang thdi ban diu, gia i dém tie thii eda Timer duge
dira vé 0 va T-bit nhan gid tri logic 0.
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* Cdp nhar Timer ¢d dg phan giai a 10ms

CPU cia 87-200 c6 cac bd Timer véi dd phan gidi 10ms. Sau khi da duge kich,
viée ¢dp nhit T-word va T-bit dé thay ddi gi tri dém tirc thod va trang thii logic ddu
ra ¢la cac bd Timer nay khong phu thude vao chuong trinh va duge tién hanh hoan
toan ty dong mdi vong quét mét lan va tai thoi diém diu vong quét.

Thye hién [énh R déi vai mot bd Timer cé do phan giai la 10ms dang & trang thai
lam vige 1a dua Timer vé trang thai ban diu vi xod T-word va T-bit ciia Timer,

¥ Cdp nhit Timer ¢d do phan giai 1 100ms

Fidu hét cic bd Timer cia $7-200 1a cac bo Timer co dd phan giai 1a 10ms. Gia i
dé iuu trit trong b3 Timer 100ms duge tinh tai mdi ddu vong quét va thai gian dé tinh
sé la khoang thari gian tir dau vong quét trude dé.

Viée ¢dp nhit dé thay déi gid tri dém tirc thoi cia Timer chi duge tién hanh ngay tai
thai diém c6 Lénh khai bio cho Timer trong chuong trinh. Boi vy gud trinh cip nhit
gid tri dém tirc thoi khong phai 14 qua trinh tr dgng va khiong nhat thiét phai thye hién
mdt in trong mai vong quét ngay ca khi Timer d dwoc kich.

2.2.2. Bj thai gian TON

B thoi gian tré me: s& dém thai gian khi déu vaoe cho phép (IN) déng. Khi gia tri
hi¢n thoi cia bd thai gian bﬁng hodc lém hon gid tri thoi gian dat PT (Preset Time) thi
bit ctia bd thi gian duge dat bing 1.

Gid trj hién thoi cua b thai gian TON bi xo4 khi dau vao IN ma ra.

B0 thoi gian TON van tiép tue dém thei gian sau khi da dém toi gid tri thoi gian dat
va no dimg dém khi d;u toi gia trj lon nhét: 32.767 gidy.

PLC 87-200 cung cip 3 o phan gidi: 1ms, 10ms. 100ms. Cuy thé nhu sau:

Leai b thai gian Do phin gidi Gia trj 1on nhit S6 ctia bo thai gian
Ims 32,7675 (0.546") T32,T96
TON 10ms 327.67s (5.46) T33 + T36, T97 + TI0O
100ms 3276.7s (54.6") T37 + T63, 1101 + T255

Vi dy: Mgt bo thoi gian TON T33 véi dé phan giai 10ms vai gid tri @it 1a 3 thi s¢
dém duee khoang thoi gian 14 3 x 10ms = 30ms sau khi duge pheép hoat dong.
Network 1 5%y NETWORK TITLE [sige ine)

02 T3

e e

<34 PT
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Gian db thai gian:
Timing Diagram

I[!.E—J —-r

10.2 Maximum
Value = 32767

-/ PT=3

T33{bit) ’
2.2.3. B¢ théi gian TONR
B6 thai gian tré dong ¢ nhd: s&€ dém thid gian khi ddu vao cho phép (IN) déng.
Néu dau vao cho phép (IN) mé thi TONR vin gitr gia tri hi¢n thoi ciia nd. Khi gia tri
hién thovi ctia bé thai gian bang hode 16n hon gid trf thisi gian dat PT (Preset Time) thi
bit ctia b théi gian dirge diit bing 1.

€6 thé ding bé thdi gian TONR dé chira mot 56 khoang thai gian khi dau vao tit
hay m¢. Dung 1énh Reset (R) @€ xod gia tri hién thod cda bd thoi gian TONR,

Bo thed gian TONR van tiép tue dém thiri gian sau ki d3 dém tai gid tri thoi gian
dat va né dimg dém khi dat 161 gia tri 16n nhit; 32.767.

B4 thi gian TONR dém cac khoang thii gian khac nhau. Do d6, d phan giai (hay
thoi gian co s¢) s8 quyét dinh khodng thai gian ma b thai gian s& dém.

PLC $7-200 cung cép 3 d phan gidi cho b thoi gian TONR: 1ms, 10ms, 100ms.
Cy thé nhu sau:

Loai b6 thai gian PG phan gidi Gia trj 1ém nhit $6 ciia bo thd gian
Ims 32.767s (0.546) TO, T64

TONR 10ms 327.675 (5.46) Tl T4, T65:T68

100ms 3276.75 (54.6) T5+T31, T69:T95

Vi dy: Mot bo thdi gian TONR T2 véi dd phan gidi 10ms, vai gia tri dat 1a 10 thi sé
dém duge khoang théi gian la 10 x 10ms = 100ms sau khi dugc phép hoat déng.

Network 1 E]-;i% METWORK TITLE (singlz ine)

21 T2

I zmr

<104 PT

47



Gian do thei gian: Timing Diagram

JZJ._.!—_——j

T2{current) .~

" Maximum
T2 bit),

| value=32767
|
CPT=10

Bai tip thye hanl 5:

Ung dung bé thei gian Timer digu khién bang tai,

* M ta d6 bai:

- (6 1 h¢ théng bing ti gbm 3 dbng co.

- Khi. khai déng nhé'r’i START thi dong co | chay. sau 3 gidy thi ty dong dong co 2
chay, tiép theo 3 gidy ké ty dong ddng co 3 chay.

- Tuong (mg mai dong co chay thi co dén sang.

- Khi nhin nit 8TOP (dimg) thi déng co thir 1 dimg trude. sau 5 gidy thi wr déng
dong co thir 2 dimg va sau 5 gidy thi ty ddng dong co 3 dimg han,

L1 L2 L L1 L2 L3 L1 L2 13
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Yéu cdu:

- Viét chuong trinh lap trinh trén phin mém Microwin 4.0,

- V& so dd két ndi phin cimg PLC.
- Nap chwong trinh vio PLC va kiém tra két qua.

* Muc tiéu bai 1dp.:

Sau khi hoc xong bai hoe, sinh vién ¢6 kha ning:
- Lap trinh duge chueng trinh diéu khién bang tai trén phdn mém Microwin 4.0

theo yéu ciu bii toan,
- Két ndi duge cdc diu vao/ra cho PLC trén ban thi nghiém.

* Noi dung:

a) Quy ude cic dau vao/ra:

STT Tiép diém logic Giai thich
1 10.0 Nt nhan khéi dang START
2 10.1 Nat nhéin dirng STOP
3 Q0.0 Ngd ra diéu khién déng co kéo bing tai |
4 Q0.1 Ng5 ra di¢u khién déng co kéo bang tai 2
5 Q0.2 Ng ra diéu khién dong co kéo bang tai 3.

b) Chuong trinh !ap trinh:
- Viét rong LAD:

Network 1 etk Tite

[T chay

-—

0.0 Qoo

—Cs)

Network 2

[ Daong diers cho Timer ol thot gian dat |z 3
Qo0 137
IN TON
+304PT
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Hatwork 3

[Br2chey tav3e
280 T3z Qo
— )

Hatwork 4
Dmdﬂchn]ﬂm!huig’_m:addk}i
ao1 138
IH TON
=204PT
Helwork 5
OC Ichay

am A Qo2
— )

Netwark &
[DwmaDCT
it oo
_..I ")
1
MOG
5)
1
Metwaik 7
[Can 43739 vor thorgian 031 1 51
(2] 133
—] [N
|5¢5-—£l
Netwoik 8
[DmabCZ
k-] Qo
— F————— ()
1
140
N 10K]
504P]
Network 3
D;gDC‘B
T40 oz
— L]
1
MOC




- Vit trong STIL:

Netwoik 1 Metw b T

|

D 0.0

S Q0.0.
Netwoik 2

L‘w-." pobea el s Troaps mib = vty =
i) Qoo

TON T37. +
Network 3

| EREE)

it} QU 0

A T37

S Qo0.1.
Network 4

|ﬂ_f""| crnra T At tab e e e s T
LD Qo 1
TON T3s.
Network 5
[OC3c-w

i Q0.1

A T38

S Q6.2.
Network G

[Pnr i

LD 10 1

R Q0.0

HO .0

Network 7
[Carcst 138 veathe guanicat L.
LD Kd .0

TON T39,
Netwaork 8

[LangoL e

LD T3%

R Qo 1. .
TOKR Ta0,
Network 9
[Nun=DC 3

b T40

R Q0 2.

R MO O,
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¢) So db két ndi PLC:

-
START |
——*"— o qooj—fNL_K
i
T
5100 3 oy [}
RN1
——"—— 102 Q01 RNz K2
AN~ s Do
L LR
ozl N3 Ks
- fcom com L N
——{ N ouT f—a,
24V

Bai tgp the hinh 6;

Ung dung bd thoi gian Timer diéu khién hé théng dén tin higu giao théng.

* M6 ta dé bai:

Nut giao théng 12 noi giao nhau cia céc tuyén dudng: gifta cae duong 6 13, gita
dudng 6 16 véi duong sit. giira dutng & 5 voi dudng thanh phé va giira cac dudng
phé trong dé thi.

I
@ ¢
|

m@ @G&
ob

R8

0
4
SN

L.
tﬁ—a

LIS

2]

&
@YB Yw@ §
D

)
@ Go Rt Yn

G111

DD

=@ LT

b
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Chu ky dén tin higu bao gom:

Thei gian dén xanh hudmg l=g,
Thin gian dén vang hudng 1-2.
Thai gian dén do hudng 1-2
Théi gian dén xanh hudng 3-4
Thai gian dén vang hudng 3-4,
Thri gian dén dé hudng 3-4

Nguyén Iy hoat dong cia hé thdng:

- Khi &n nit khoi déng hé théng (Start) thi cac dén xanh G9, G10 sang, dé bio
rang cac phuong tién giao thong duge di theo cac hudng 1-2, 2-1 va duge & trai va
ré phai. Khi do, cdc dén do R11, R12 séng dé bio ring cac phuong tién & hudng
nay phai ding lai: dén dé danh cho ngudi di bo R1. R2. R3, R4 sang dé bao rﬁng
ngudi di bo khong duge di sang dudng, ngang qua huéng 1-2; dén xanh danh cho
nguti di bo G5, Go, G7. GR sang dé bio rang ngudi di bd duge di sang dueng,
ngang qua hwéng 3-4.

- Sau 15 gidy. cdc dén xanh G9. G10 (it cdc dén vang Y9, Y10 sang trong thai
gian 3 gidy dé bdo ring cac phuong tién di theo huéng 1-2 chudn bj dimg lai. Pdng
thoi cae dén xanh danh cho nguoi di b G3, G6, G7. G tit va cac dén do RS, R6. R7.
R8 séng, d¢ bao rang ngudi di by khong duge di sang duong, ngang qua hudng 3-4.

- Sau 3 gidy, hi¢n tugng cua huong 1-2 lip lai & hudng 3-4.

Yéu ciu:

- Viét chuong trinh 1dp trinh trén phin mém Microwin 4.0

- V& so dd két ndi phin cimg PLC

- Nap chuong trinh viao PLC va kiém tra két qua

* Muc tiéu bai tdp:

Sau khi hoc xong bai hoe, sinh vién ¢ kha nang:

- Lép trinh dwoc chuong trinh diu khién hé thdng dén giao thong trén phin mém
Microwin 4.0 theo yéu cau bai toan.

- Két néi duge ede ddu vio/ra cho PLC trén ban thi nghigm.

* Noi dung:

a) Quy udce cée ddu vio/ra:



STT Tiép diém logic Chiic ning
| 10.0 Niit nhén khai dong START
2 10.1 Nt nhin dimg STOP
3 Q0.0 Briéu khién G1, G2, G3, G4
4 00.1 Diéu khién R1, R2, R3, R4

s Q0.2 Pidu khién G5, G6, G7, G&
6 Q0.3 Diéu khién R5, R6, R7, RS
7 Q0.4 Diéu khién R11, R12
8 Q0.5 Diéu khién G9. G10
9 Q0.6 Diéu khién Y9, Y10
10 Q0.7 Didu khién Y9, R10
i QLo Biéu khién G11, G12
12 Q1.1 Dicu khién Y11, Y12
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b} Chuong trinh ldp trinh;

Network 1 Khdi dong hodc dimg hé theng
10.0 0.1 M0.0

T

MO

___'

Network 2 Dén xanh pha 1 v pha 2
MO0 MO0 Q0.6 005

— F—P’Wﬂ 7 L )
__‘uo
_fm.s

Network 3 Thasi gian dén xanh pha 1 va pha 2
Q5 137

— Ton

+1501 PT




Network 4 Bén vang pha 1 va pha 2
T37 M0.0 Qo7 Q06
— s 3

Q06

_I

Netwark § Thai gian den vang pha 1 va pha 2
QD6 T38

om0 TON

304 PT

Network 6 Ben 66 pha 1va pha 2
T38 MO0 Q0.5 Qo7

= )

Qo.7

_'

Netwark 7 Den xanh pha 3 va pha 4
T8 M0.0 (18] [o331]

S — )
_IQTO

Network 8 Thdi gian dén xanh pha 3 va pha 4
Q10 T30

oo TON

+150{ PT

Netwark 9 Ban vang pha 3 va pha 4
Qo4 Q1.1

T39 D0
— U—( /< )
_|Cl1|
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Network 10 Thai gian den vang pha 3 va pha 4
Qi1 T40

[
+301 PT

Network 11 Bendopha 3vaphad
M0.0 M

e —]
‘_|T40i_‘_
_-?0.4

Network 12 ©en do di bo pha 1 va pha 2
Qo1

Q0.5
- )
-

OH}_—I
— |

Network 13 2en xanh di by pha 1 va pha 2
a1 Qoo

—]

Network 14 Den dd i b pha 3 va pha 4
1.0 Q03

— ¢ 2
_40”

Qog

—

Network 15 Bén xanh di bd pha 3 va pha 4
Qo5 Q0.2

— )

—~

Qo4



Bai tip thuee hanh 7:
Ung dung b thori gian Timer diéu khién déng mach tudn tir theo so dé:

L1

51 K1 K2

B ] £

“ et

K1 K2 K3 K4
SEl
N 5 K 8 SEK

* Mo 1a dé bai:

Nhin §1, K1 ¢6 dién va tw duy tri - ddng thir role K2 ¢6 dién. Sau | khoang thér
gian 3s, tiép diém K2 cua role thai gian dong mach cho K3. K4. Sau 1 khoang thai
gian 8s tiép didm K4 hé ra va todn bd mach trer vé trang thai ban dau.

|+ Ngudn cung cép L
24y
81 K1
| M —
16.0 o Qoo L
I
v | o4 __DL
N ]
T
P P
p
u s
9]
T
L T

* Yéu cau:
- Viét chuong trinh 1ap trinh trén phin mém Microwin 4.0.
- Nap chuong trinh vao PLC va kiém tra két qué.



Bai tip thuc hanh 8:

Ung dung bd thoi gian Timer diéu khidn dong co kéo bing tai theo so dd:

* Mo ta hogt dong.

- Cong téc S0 dimg dé khai dong cho thiét bj va dén HO chi bao ché do lam vide.

- Khi nhin S1 dong co M1 khgi dimg kéo bang tai va than d4 trong thing chira
duge vin chuyén theo bing tai. Khi nhdn S2 thi bang tai dimg, né sé& duoc cit khoi
nguon qua b bio vé qua dong F2.

- Sau 10s xe ché than dd lai v& vi urf ¢@, qua trinh bat ddu lai tir diu.

Xac dinh ngd vaoira
Ky hiéu Diachi | Chi thich
S0 10.0 Céng tic thutmg mar
] 10.1 Nit nhin thuomg mdr
S2 10.2 Nt nhin thuimg déng
F2 10.3 Tiép diém thudng déng
Kl Q0.0 Khéi dang tir
HO Q0.1 Dén bao
+ Ngudn cung cip -
24V
S0
o7 ool olaoo £
—{ 101 0.1 H1
= N s u|Q -
2 |p| p IT
£ wslul s |P
= U
v
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* Yéu cdu:

- Viét chuong trinh 1p trinh trén phin mém Microwin 4.0,

- Nap chuong trinh vio PLC va kiém tra két qua.

2.3, B§ @ém (Counter)

2.3.1. Khdi nigm

- Counter 1a b dém thyc hién chire ning dém swom xung trong $7-200. Cée b dém
cua 87-200 dugce chia lam hai loai:

- B¢ dém 1én CTU (Count Up).

- Bo dém lén va dém xudng CTUD (Counter Up/Down).

86 lwgng bo dém cua $7-200 CPU 224 14 256, duge ky higun ti CO + C255.

2.3.2. Bp dém tién Counter up (CTU)

- Khi diu vio dém tién (CU: Count. Up) nhin duge chuyén liép tir it sang md
{OFF - ON) thi gia tri hién thdi cua bo dém sé duge tang 1én 1.

- Khi gia tri hién thoi coa by dém 1én hon hode bing gid e dat (PV: Preset Value)
thi bit cua bé dem (Counter bit) duge dat gia tri logic 1,

- B dém bi xod vé 0 khi ddu vio Reset ¢ gia tri logic 1.

- Bd dém dimg dém khi b6 dém dat 16 gia trj cue dai (32.767)

- Ky hiéu tir: CO + €47, C80 + C127.

Vidu:
PROSRAM COMMENTS
Network 1 Network Title
Metwok Comment
Do c1

—-—i l—-cu £ty
___| .1 I__

4BV

El

. I
M
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Khi ddu vio [0.0 thay ddi trang thii tir 0 1én 1 thi b dém C1 bt diu dém. 10,0 thay
i dugc 3 lan thi €O tac déng, bit ddu ra C1 tir 0 1én 1. Dé reset C1 ta bim nit 10.1

2.3.3. Bo dém tién/lii Counter up down (CTUD)

- Bo dém tién/lai CTUD & thye hién vige dém tidn khi ddu vao CU (Count Up)
nhan duoc chuyén tiép tir 0 1én | va dém I0i khi déu vao dém Lt (CD: Count Down)
nhan duge chuyén tiép tir 0 1én 1.

- 86 swon xung dém duge ghi vao thanh ghi 2 byte (Word) ciia bd dém goi 1 thanh
ghi C_Word (CV).

- Gid trj dat PV (Preset Value) duoe so sanh véi gid tri hién thei mdi khi lénh cia
bo dém duoe thye hié¢n.

- Khi dat lm gid tri cye dai (32.767), lénh dém tién tiép theo s& dua gi& trj hién thoi
cua by dém vé gid tri cuc tidu (-32767). Ngwoc lai, khi @3 dat 16 gm tri cwe tidy, lénh
dém 1t tiép theo sz dua gid tri eyre dai vao gia trj hién thoi cia b dém.

- Khi gi tri hién thivi cia bo dém lén hon hoiic bél’lé gid trj dit PV (Preset Value)
thi bit ¢t bd nhé duge dat bing 1. Néu khéng, bit clia bé nhé duoe xod vé 0.

-Bé dém bi xod khi ddu vao Reset ¢ gia trj logic 1.

- Ky hiéu tir: C48 = C79,

Vi du:

48
{current )

C48

(bit)
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Khi déu vao 10.1 thay déi trang thdi tir © [én 1 thi by dém C48 bt diu dém tién, 10.1
thay déi dugce 4 lén thi C48 the dong, bit diu ra C48 wr 0 1én 1. Khi du vao 10.2 thay
d6i trang thai tir 0 lén 1 thi bg dém C48 bit diu 10i, 10.2 thay dbi duge 2 1n thi gia tri
dém tirc thi bing 3 nén bit ddu ra C48 tir 1 trd vé 0. Dé reset €48 ta bim nut 103,

Bai tdp thwe hanh 9;

Ung dung bd dém diéu khién hé théng binh tron son.

* M ta dé bai:

- C6 hai duamg éng dé dua hai loai son mau khac nhau lam co s& cho viée tao ra
maéu son nhu mong mudn.

- Hai cam bién duoc sir dung dé bao mire trong binh: bao mire cao 10.4 va bdo mirc
thip 10.5,

- M6t thiét bj tron duge diée khién bai dong co trén (Q0.2).

- Loai son thir nhat duge dua vao binh bang miy bom dirge diéu khién qua QU.0.
Loai son thir hai duge dua vac binh bing mdy bom thir hai duge diéu khidn qua QO0.1.

Baom Q0.0 Bom Q0.1

Van Q0.4 Bom Q0.5

- Sau khi hai dung dich trong binh dat mic cuc dai (0.4 = 1) thi dimg hai mdy bom
va bt ddu qué trinh trdn, qua trinh nay duge diéu khién béi dong co trén (Q0.2) va
thér gian trdn cln thiét 13 Ss.

- Sau khi tron xong, san phém duoe dua ra dé rél vac cde hop dung son qua van
(Q0.4) va may bom (Q0.5).

- Néu s lin trén da dit 10 1dn thi dimg hé théng lai.

* Yéu cdu:

- Viét chuong trinh 1ap trinh trén phin mém Microwin 4.0.

- V& so db két ndi phén cimg PLC.

- Nap chwrong trinh vao PLC va kiém tra két qua.

* Muc tiéu bai tdp:

Sau khi hoc xong bai hoc, sinh vién ¢d kha néng:
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- Lép trinh duoc chuong trinh didu khién binh trén sor trén phin mém Microwin
4.0 theo véu cu bai toan.
- Két ndi dugc cac diu vao/ra cho PLC trén ban thi nghi¢m.

* Noi dung:
a) Quy wdc cac ddu vio/ra:
STT Tiép diém logic Giai thich
| 10.0 Nt nhan khai dong bom son loai |
2 10.1 Nt nhin khoi dgng bom son loai 2
3 0.2 Nt nhin dirng bom som loai |
4 0.3 Nit nhén dirng bom son loai 2
5 10.4 Céam bién bao mic thip
6 10.5 Cam bién béo mirc cao
7 Q0 Miy bem 1
8 Q0.1 May bom 2
9 Q0.2 | May tron
10 Q0.4 Van thae son ra ngodi
11 Q0.5 May be'm son ra ngoai

b) Chuong trinh 1gp trinh;

- Viét trong LAD:
100 2 104 30
14{000' L - —(an)
—
101 103 104 c30
2—1(”1 A S S (01
—
04
St 8
1
MO TON T37
" - W
T Mo1 0 ]E —’
5 —11)37: st {Qo2)
6 — "t=——} C {004)
——{Qo5)
MOt A5
o O L, PR L R f‘{lu €30
P
e, 10 LBV
0
"™ {Mgw)
2 ——(MEND )
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- Viét trong STL:

Network 1 Network Tille

Network Comment
Lo 100
c Qoo
AN 0z
AN 04
AN C30
= Qo.0
Network 2
Lo 0.0
o] Q0.1
AN 1.3
AN 0.4
AN C30
= QoA
Network 3
LD 10.4
8 Mo 1
Network 4
o Mo
TON T3 +50
Network 5
LON T37
A MOt
= Q0.2
Network 6
LD T37
AN 05
= Q04
= ans
Netwark 7
LD M2
A 37
Lo 108
cTu Ci0  +10
Network 8
LD 10.5
A T37

R MO i



Bai tip thuwee hinh 10:

Ung dung b dém dicu khién dong ma cira gara xe 610.

* M6 ta dé bai:

- Mot garage ngim co 20 chd dau xe. O ngd vao ¢d 2 dén bao: dén da da bdo hi¢u
garage dii hét cho, dén xanh bao hidu garage con trong.

- Dudmg vao vi dudng ra chi cho phép mot xe chay.

Sor dd cong nghé duge cho nhur hinh v& sau:

Bugng ra
Garage ngdm ‘—Buc'ng s
—

g,

—@ Hétchd
Xanh
Tréng
Xic dinh ngd vao/ra
Ky hié¢u Bia chi M3 ta
Bl 10.0 CB quang !, xe vao
B2 10.1 CB quang 2, xcra
H1 Q0.0 Bén bao 46
H2 Q0.1 Deén bao xanh

* Yéu cau:

- Viét chuong trinh I3p trinh trén phin mém Microwin 4.0,

- V& 50 dd két ndi phén cimg PLC.

- Nap chuong trinh vao PLC va kiém tra két qua.

Baitip thyc hanh 11:

Ung dung b3 dém diéu khién ding co hé thing kéo hang.

* M6 ta dé bai:

- Céng tic S0 ding dé khoi dong cho thiét b, dén béo HO chi bao ché 6 lam vige.

- Khi nhén S1, dng co M1 6 dién va xe di chuyén ién phia trén — dén 11 chép
voi tin s6 1Hz.

- Khi xe Ién 15i vi tri trén cing dyng phai cong tic hanh trinh S4 thi ddng co bj
ngat mach.
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- Nhén S2 déng co ¢6 dién 1o lai va di chuyén xe xubng phia dusi —

dén biao H2

chép v tn s6 1Hz. Khi xe dén vi ti cubi cling dung phai cong tac hinh trinh $3 thi

dong co bi ngt mach.

- Khi dong co M1 ¢6 su ¢ dén HO chép vai tin sb [He. Qua trinh méi duwge khéi
ddng lap lai nhu ban du. Sau 10 lin thi dizmng lai

Mai
F1

=3

1Kz

Gila g
B aa J
H1 HZ H3 E—ﬁ
5

Xéc dinh ngo vao/ra
Ky hi¢u Bia chi Chu thich
S0 1.0 Cong tic thuong m&
R 10.1 Niit phan thirémg mo
82 0.2 Nut nhén thuang déng
53 0.3 Cong tic hanh trinh
S4 10.4 Cong tc hanh trinh
Q1 10.5 Béo vé dang co
K1 Q0.1 Khai dong tir chay phai
X2 Q0.3 Khéi déng tir chay tréai
HO Q0.0 Pén bao
H1 Q0.2 Peén bio
H2 Q0.4 Dén bao
+ Ngu6n cung c3p -
24V
& K2 K1
e IECR N % a1 —{1—
Fa el Kt K2
E%— XN M P i1 EIE _“-Q'_
an — 10.2 el ® T (oo
05 |u| s |p[o02 ul
S3 4 — H2
F——=— 103 [T u| Qo4
S4g |—— 2
b 0.4
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* Yéu cdu:
- Viét chuong trinh 1ap trinh trén phin mém Microwin 4.0
- Nap chuong trinh vio PLC v kidm tra két qua.

CAU HO! VA BAI TAP

1. Cau hoi
Cdu 1. Hay néu céc cach tao thoi gian tré 60 phit trong PLC S7-200.
Cdu 2. Néu gioi han lén nhdt cia bd dém tién CTU va dém tién/iti CTUD trong

PLC §7-200 CPU 224.

Céu 3. So sinh s khac nhau gifia by thoi pian tré cd nhé TONR va khong o

nhé TON,

du

66

Cdn 4. Hay néu cach tao thoi gian ted bing cach két hop bd thai gian va b dém. Vi

: voi tao thi gian tré 500 phut.

2. Bai tip

Cho cic so db diéu khién déng co nhir sau:
Yéu cau:

- Néu nguyén 1y hoat déng cua so db.

- Quy ude cac diu vao/ra.

- Viét chwong trinh & dang LAD va STL.

- Nap vao PLC vi chay thu.

a) L 3801220V _3INIPE Hz
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Bai3
CAC PHEP TOAN SO CUA PLC

MUC TIEU CUA BAL

- Trinh bay duge cic phép toan so sanh, cic phép toan sb.

- Lap trinh, két ndi, chay thir cac phép toan so sdnh, phép todn sb, trong cac bai
todn thye te.

NQI DUNG CUA BAIL:
1. CHU'C NANG TRUYEN DAN
1.1. Truyén byte, Word, Doubleword

L.1.1 Truyén byte

- Lénh truyén byte: s thuc hign copy dir li¢u byte tai ngd vio TN va truyén téi byte
tai ngd ra QUT.

Vidu: Network1  Network Title
Network Comment
0.0 MOV B

p———————EN  TENo}|——§

74N OUT }ago

Trong STL: LD I0.0
MOVB 7, QB0

- Byte diu vio ¢6 gia tri thap phin 14 7, twong duong ma nhi phan 1a: 00000111;
khi bim nut [0.0 thi 1énh truyén byte duoc thyc hién, s& truyén dén byte diu ra Q0.

- Sau khi thyc hién lénh, diu ra QO = 11100000; twong duong:
Q0.0=Q0.1=Q0.2=1
Q0.3=0Q0.4=Q05=0Q0.6=00.7=0

L12 Truyén Word

- Lénh truyén Word: copy dir ligu Word tai ngd vao IN va truyén 16i Word tai ngd
ra OUT.
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Vidu: Network 1 Network Tille

Network Comment
100 MOV_W
EN ENO—|

4N OUT|amo

Trong STL: LD 10.0
MOVW 7, QW0
- Word dau vao c(? gid tri thip phan la 3, wong dweng nhi phin 00000011 khi bim
niit 10.0 thi 1énh truyén Word diroce thue hign, s€ truyén dén Word dau ra Q0.
- Sau khi thuc hién 1énh, dau ra QU = 0000001 1; tuong duong
Q1.0=011=1
Q12=0Q1.3=Q1.4=Q1L5=QL6=QL.7=0
1.1.3. Truyén Doubleword
- Lénh truyén Doubleword: Tuwong tw nhu lénh [Network3
truyén Word; nhung dif liéu ¢ ddy duge truyen a1t
kép (Doubleword). Khi 1éph dugc thue hién sé copy dix L D}__ ENMD“’*DE';GO ]
ligu tai ngd vao IN va truyén tdi tai ngd ra OUT.
Trong STL: LD 0.0
MOVD 7, QDO
Bang cdc tham s6 v todn hang:

44N OUT L opo

Move... | Inputs/Outputs Operands Data Types
VB, 1B, QB, MB, SB, SMB, LB, AC, Constant, BYTE
IN *yD, *AC, *LD
Byte
OUT | VB.IB,QB, MB, B, SMB, LB, AC, *VD, *AC,*LD | BYIE
—
VW, IW, OW, MW, SW. SMW, LW, T, C, AW, WORD,
IN Constant, AC, *VD, *AC, *LD INT
Word —
M L [VWT.CIW QW, SW. MW, SMW, LW, AC, WORD,
ou AQW, *VD, *AC, *LD INT
VD, 1D, QD, MD, SD, SMD, LD, HC, &VB, &IB, | DWORD,
N &QB, &MB, &SB, &T, &C, AC, Constant, *VD, DINT
Double *AC, *LD
‘Word
VD, ID, QD, MD, SD. SMD, LD, AC, *VD, *AC, *LD | DWORD,
ouT
DINT
™ VD, 1D, QD, MD, SD. SMD, LD, AC, Constant, REAL
R *VD, *AC, *LD
cal
OUT | VD,1D,QD, MD, SD. SMD, LD, AC, *VD, *AC.*LD | REAL |
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1.2. Truyén mét viing nhé dix liéu

- Phép truvén Block Move Byte, Block Move Word, Block Move Doubleword sé
thyee hién truyén mét sé lugmg byte (N) ¢6 dia chi bytc dau tai ngd vio IN sang ving
nhé 6 dia chi diu tai ngd ra QUT, N 1 sb lugng byte c6 gidi han tir 1 dén 255,

Vi du:
Netwark 1 /f Netward Title
i BLKMOV_W
f——en
Bo{m  our Fom
24{n
Network 2
01 BLKMOY_W
——ex
WO oUT oW
1 |n
Natwork 3
e BLRNOV_W
e
004N ouT fooe
1w
Trong STL:

Network 1 Netwark Title

[ Metwark Comment

b In.o
BYB IB0. 0BO.

Network 2

———

] 10 1
BHY o, Qwo, 1

Netwark 3

[

o I0.2
BHD ID0. QDO, 1

- Khi bém 10.0, lénh truyén ving dir liéu Block Move Byte thuc hién truyén 2 byte
ké tlr byte ddu vao 1BO dén byte ddu ra QRO

- Khi bédm 10.1, lénh truyén vung di ll¢u Block Move Word thye hién truyen 1
word ké tir word ddu vao IW0 dén word diu ra Qwo.
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- Khi bim 10.2, 1énh truyén viing dit iéu Block Move Doubleword thye hign truyén
1 doubleword ké tir deubleword ddu vio 1D0 dén doubleword déu ra QDO.

Bai tiip thye hanh 1:

Lap trinh diéu khién 8 bong dén nhay trén PLC §7-200 theo yéu ciu sau:

- An nat khoi dong thidén 1, 3, 5, 7 sang.

- Sau 10s thi dén 2, 4, 6, 8 sang; sau 5s nira thi 8 din déu tir

- Trong qua trinh hoat dong cé thé &n nut dimg bét ky lic nao dé dimg.

* Muc tidu bai tip.

Sau khi hoc xong bai hoc, sinh vién ¢6 kha nang:

- Lép trinh duge chuong trinh didu khién cic bong dén nhiy trén phin mém
Microwin 4.0 theo y8u cau bai todn.

- Két ndi duoc cae diu vao/ra cho PLC trén ban thi nghiém.

* Noi dung:
a) Quy wérc cac diu vio/ra:
STT Tiép diém logic Chife niing
1 10.0 Nt bam thudmg mo —
2 Q0.0 Den 1
3 Q0.1 Dén 2
4 Q0.2 bén 3 ]
5 Q0.3 Pén 4
6 Q0.4 Bén 5
7 Q05 Ben 6 -
8 Q0.6 Pen 7
9 Q0.7 Pén §

b} Churong trinh I4p trinh:
Network 1 // Natword Title

o WOV_B
BN
15w our oo

T
IN  TON

154FT 100ms
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Netwaork 2

{_;’37 MOV_B
age

Network 3
T38 NOV_B
|——' EN

o {N_ oUTfoBo

Trong STL;
Network 1 Network

pi i 0.0
HOVE 15, QBY
TON  T37. 108

Network 2

LD T37
HOVE 255, QBQ
TON T38. %4

Network 3
1D T3g
MOVE 0. QB0

2. CHU'C NANG SO SANH, DICH CHUYEN, CHUYEN POI

2.1. Chire nang so sanh

- Céc phép so sénh cé thé su dung 13 so sinh = =, <>, >, >=, < <= vi chi c6 thé ap
dung cho byte, sb nguyén I, sé nguyén kép DI va sb thyc R.

- Dir liéu tai ngd vao INT duoc so sanh vai dir ligu tai ngd vio IN2,

- Trong soan thao LAD thi tiép diém s& ON khi thoa man didu kién so sanh.

2.1.1. S0 sdnh byte

- Lénh so sanh byte diing dé so sanh 02 gid tri dang byte duoe dinh dia chi bai hai
toan hang & diu vao cua 1énh: [TN1] va [IN2].
- C6 tit ca 06 phép so sinh c6 thé duge thyc hign:
+ 8o sanh bing [IN1] == [IN2]



+ So sanh 6n hon hogc bing

[IN1]>=[IN2]

+ So sanh nho hon hoac bang  [IN1] <= [IN2]

+ So sanh 16n hon
+ S0 sanh nho hon
+ So sénh khac

[IN1] > [IN2]
[IN1] <[IN2)

[IN1] <> [IN2].
- Céc byte duoe dem so sanh 14 shimg gid tri khang dau.

- Trong LAD, lénh ndy ¢6 dang mdt cdng thc va cong thc d6 don;b (ON) khi diéu
kién dem so sénh c6 gia tri ding. Trong FBD, déu ra s@ co gid tri 1 néu diéu kién dem
so sanh la ding. Trong STL, [énh duoe thuc hién s& ghi gia tri 1 vao dinh ngén xép
(voi nhimg 1énh Load) hodc 1huc hién phép todn ldgic AND hay OR (tay theo 1¢nh cu

thé) gid trj 1 v6i dinh ngin xép néu didu kién so sanh ding.

Vidu:
Network 1 Natwork 4
180 Qoo B0 Q03
iBl-""( b —|<g —C
Network 2 Network §
B0 Qo1 IBO Qo4
B ) —k—C )
3 5
Network 3 Network 6
B0 Qo2 1BO Qs
B ) < D
3 7
Trong STL:
Network 1 Network Title
Network Comment
LoB= 80, 1
= Qo0
Network 2
LoB > B0, 3
= Qo1
Netwaork 3 Network §
LDB >= 180, 3 LD <= 180, 5
= Q02 = Q0.4
Network 4 Network 6
LDB < 180, & LDB < 180, 7
= Q0.3 = Q05
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- Netwark 1; Lénh so sanh bing, néu IBO = | thi ¢dura Q0.0 =1

B | 107 | 106 | 105 | 04 | 03 [ 02 | 101 | 100
EEEE 0 0 0 o | o 1
- Network 2: Lénh so sanh 1én hom, néu [BO > 3 thi ddura Q0.1 = 1
Bit [0.7 10.6 10.5 10.4 10.3 10.2 I 10.1 10.0
Value 0 0 1 0 0 o i 1 1
- Network 3: Lénh so sdnh lén hon hoac béng, néu IB0 >= 3 thi diura Q0.2 = |
Bil 10.7 10.6 105 0.4 10.3 10.2 10.1 [0.0
Value |0 0 0 0 1 i 0 1 1
- Network 4: Lénh so sanh nho hon, néu IBD < § thi du ra Q03=1
Bit [0.7 0.6 10.5 i0.4 10.3 10.2 10.1 10.0
valie | 0 o 0 0 0 0 0 1|
- Network 5: Lénh so sanh nho hon hoic bing, néu IBG <= 5 thi ddu ra Q0.4 = 1
[ Bi 107 [ 106 [ 105 [ 04 [ 03 [ w02 [ 01 [ wo |
| Vae [ 0 0 0 0 0 1 0 1
- Network 6: Lénh so sanh khac nhau, néu (B0 <> 7 thi diu ra Q05=1
Bit 10.7 0.6 10.5 10.4 [0.3 10.2 10.1 10.0
Value (] 0 ] 0 1 0 1 I

2.1.2. So sinh 56 nguyén 1

- Lénh so sanh Integer diing dé so sanh 02 gia tri dang I duge dink dia chi bai hai

toan hang & ddu vao cia lanh: [IN1] va [IN2].

- C6 tit c& 06 phép so sinh cé thé duge thye hign:

+ So sanh bing

+ So sanh 1én hon hogic bing
+ So sanh nhé hon hodc bing
+ So sanh 1én hon

+ So sanh nho hon

+ 8o sanh khac
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[TN1] >= [IN?2]
[IN1] <= [IN2]
[IN1] = [IN2]
[IN1] < [IN2]
[IN1] < [IN2].
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- Cic byte disore dem so sinh 1 nhime gia tri nam trong khoang -32767 dén +32767.

- Trong LAD, Iénh nay cé dang mét cong tic va cong tic ¢6 dong (ON) khi didu
kidn dem so sdnh cd gid tri ding. Trong FBD, ddu ra s¢ ¢6 gid i ] néu ditu kién dem
so sanh la ding. Trong STL, lénh dwge thue hién s€ ghi gid tri | vio dinh ngan xép
(vei nhitng lénh Load) hodic thye hign phép todn logic AND hay OR (thy theo 1énh cu
thé) pi tri | véi dinh ngan xép néu diéu Kién so sinh dlng.

Vidu:

- Network 1: Khai tao bd thési gian T37. gid i e thoi cla bo Timer 1a s6 thuc s¢

duoe so sanh.

- Network 2: Lénh so sanh bang, néu T37 = 100 thi ddu ra Q0.0 =1

- Network 3: Lénh so sanh lén hon, néu 137 > 200 thi dau ra Q0.1 =1

- Network 4: Lénh so sanh 1ém hon hoge bing, néu 137 >= 200 thi ddu ra Q0.2 = 1
_ Network 5: Lénh so sanh nho hon, néu T37 < 300 thi ddura Q0.3 =1

- Network 6: Lénh so sanh nho hon hode biing, néu T37 <= 300 thi ddura Q0.4=1
- Network 7: Lénh so sinh khac nhau, néu T37 <> 500 thi ddu ra Q0.5 = 1

Network 1
10.0 T37
— pF———n TON
5004 PT 100ms
Network 2
™ Qo9
== D
100
Network 3
™ Q0.1
o —C )
200
Network 4
37 Qo2
e —C
200
Network 5
137 Q0.3
e —<C 3
300

Network &

137 Q04
<l b—( )
300

Network 7
T Q0.5
}—k:l =
500
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Viét trong STL:

Network 1 Network
Network Comment

Lo 100

TON Ta7, 500

Network 2

LDwW = Ta, 100

= Qoo

Network 3

LW > T37, 200
H Qo1

Network 4

LDW >=  T37, 200
= Q02

Network 5

LDW < T37, 300
= Qo3

Network §

LDW <= T37, 300
= Q04

Network 7

LOW <> 7137, 500
= Qes

2.1.3. So sdnh tir kép D
- Lénh so sanh Double Word diing dé so sdnh 02 gia 1 dang D dirgc dinh dia chi

b hai toan hang & dau vao cia lénh: [IN1] va [IN2].

76

- Co tht ¢a 06 phép so sanh ¢o thé duge thue hién:
+ 8o sinh bing [IN1]==[IN2]
+ So sanh 16n hon hojic bing  [IN1] >=[IN2]
+ 8o sénh nho hon hoge bang  [IN1] <= [IN2]

+ So sinh lon hon {IN1] = {IN2}
+ So sinh nhé hon [IN1] < [IN2]
+ So sanh khac [IN17 <>[IN2).



- Céc tir kép D duge dem so sanh la nhitng gid trj nam trong khoang:
-2.147.483.647 dén + 2,147.483.647
- Trong LAD, lénh nay cé dang mot cong téc va cong tic do d(’mi_ (ON) khi diéu
kién dem so sénh c6 gid tf ding. Trong FBD, diu ra s& c6 gid tri 1 néu didu kién dem
so sanh 12 dung. Trong STL, lénh duge thie hién s& ghi gid tri 1 vao dinh ngin xép
(v&i nhing 1énh Load) hodc 1h|,:c hién phép tedn logic AND hay OR (tiy theo 1¢nh cu
thé) gia trj 1 vai dinh ngan xép néu didu kién so sanh dung.

2.1.4. So sdnh sb nguyén thue R
- Lénh so sz’mh.sé thye Real diing dé so sanh 02 gia tri dang R duoc dinh dia chi boi
hai toan hang & ddu vao cta lénh: [IN1] va [IN2].
- C6 14t ca 06 phép so sanh co thé duge thyc hign:
+ So sanh bang [IN1] == [IN2]
+ So sanh 16n hon hodc bing  [IN1] »= [IN2]
+ So sanh nho hon hodc bing  [IN1] <= [IN2]

+ So sanh 16n hom [IN1] = [IN2]
+ So sanh nho hon [IN1] < [IN2]
+ So sanh khac {IN1] <> [IN2].

- Cée R duoe dem so sinh 1 nhimg gid tri ¢6 dau theo kiéu déu phiy dong.

- Trong LAD, 1énh ndy co dang mdt cong tic va cong tic do déng (ON) khi diéu
kién dem so sanh ¢6 gia tri ddng. Trong FBD. ddu ra s& co gid tri 1 néu diéu kién dcm
so sanh la ding. Trong STL, l¢nh duge thye hién s& ghi gid rj 1 vao dinh ngn xép
(v6i nhitng 1énh Load) hojc thuc hign phép todn logic AND hay OR (tly theo lénh cu
thé) gi4 tri 1 voi dinh ngan xép néu diéu kign so sanh ding.

Bai tdp thiec hanh 2:

Lép trinh didu khién 4 bong den trén PLC §7-200 theo yéu clu sau:

- An nit khoi dong dé khoi déng chuong trinh.

- Sau S5 thi dén | sang; sau 10s thi dén 2 sdng; sau 15s thi dén 3 sang; sau 20s thi
dén 4 séng. Khi nao thoi gian qua 10 phit thi 4 dén dbu tit.

- Trong qua trinh hoat ddng ¢6 thé 4n nat dimg bat k¥ luc nio dé dimg.

* Muc tiéu bai tap:

Sau khi hoe xong bai hoc, sinh vién ¢6 kha nang:

- Lap trinh duge chuong trinh diéu khién céc bong dén trén phdn mém Microwin
4.0 theo yéu cAu bai todn.

- Kér ndi duoe cic diu vio/ra cho PLC trén ban thi nghiém.
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* Nii dung:

a) Quy uoc cic dau vio/ra:

( STT Tiép diém logic Chire nang
1 10.0 Nt bam khai dng
2 10.1 Nit bdm dimg
3 Q0.1 Dén 1
4 Q0.2 Pen 2
5 Q0.3 Dén 3
K Q04 Pénd

b) Chuong trinh 13p trinh:

Network 1 /f Network Title
0.0 Q0.0
(s>

1

Network 2
101 Qoo
—Rr)

5
Network 3
Q0.0 37
—N Tow

7000+ PT 100ms

Network 4
T3 Q0.1
f—<=='}—( 5)
50 1

Network 5

Ta Qo2
=l—{5)
100 1




Viét trong STL:

Network §

T37 Q0.3
- =th—( $)
180 1
Netwark 7
Tar Qo4
— ==||__—( S)
200 1
Network &
T3 Qo1
> —( R
600D 4
Network 1 Network Title
!Tatwork Comment
LD 10.0
s Q00. 1
Network 2
LD 0.1
R Qoo 5
Network 3
LD Qoo
TON T37, 7000
k4
S
b e
LOW = 137, 50
s Qo1 1
Network 5
LDw= T37, 100
s .2, 1
Network 6
LDW = T37, 150
S Qo3, 1
Network 7

LDW= T3a7, 200
s Q04, 1

Network 8
LDW > T37, 6000
s Qo1 4
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2.2. Chire nfing dich chuyén

- Cic 1énh dich, mdi khi dwgc thue hién, s dich céc bit trong khoi dit lidu & dau
vio IN sang trii hodc sang phai voi sd [an dich duge xac dinh & diu vio N va dua két
qué t&i dau ra QUT.

- Cée 1énh dich s& dua cac s6 0 vao vi tri trdng khi mot bit dirge dich ra ngoai.

- Céc 1énh dich ¢ thé dich dugc cdc dang dir liéu 1a byte, tir, tir kép (byte, Word,
Doubleword).

2.2.1. Lénh dich byte

- Lénh dich byte gdm co 1énh dich phii byte SHR_B vi 1¢nh dich trai byte SHL,_B

- Cac lgnh SHR_B va SHL,_B sé dich dir liéu tai byte ngd vao TN sang phai hodc
sang trii v&i s6 vi tri dich duoe nhap tai N, két qua duge chira vao byte ngd ra OUT. O
céc 1énh SHIFT thi tai vi tri cdc bit bi dich s& lap ddy bing s6 0. S6 vi trf bit cén dich
duge nhdp tai ngd N <8. Viéc anh hudng dén cac Bit nhé dic bigt (SM1.0 va SMI1.1).

Vidu: Network 1 // Network Tille
100
MOV_8
H e
7{IN  CUT QB0
Network 2
104 SHL B
— F——en
QBO4IN OQUTH1
1N
Network 3
10.2 SR B
H s
QBO4IN OUTH1
14N
Trong STL:
Network 1 Network Title
Network Comment
LD 100
MOVB 7. QB0
Network 2
LD 10.1
SLB QB.0, 1
Network 3
LD 10.2
SRB QBO, 1
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- Trong chuong trinh trén, Network 1 ¢6 nhiém vu tao | gid iri ban diu cho byte
dduraQola 11l

- Khi n nitt 10.1 thi dit liéu byte QO s& durge dich sang trai 1 vi tri.

- Khi 4n nat 10.2 thi dir liéu byte Q0 s& duoc dich sang phai 1 vi trf

Bit 07 106 105 104 103 02 01| 100
Ban déu ] 0 0 0 0 i 1 I
SHL_B 0 0 0 0 1 1 1 0
SHR_B 0 0 0 0 0 1 i 1

2.2.2. Lénh dich Word

- Lénh dich Word gdm c6 l¢nh dich phai Word SHR_W va lénh dich trdi Word
SHL_W

- Céc lénh SHR W va SHL_W s& dich dir liéu tai Word ngd vio IN sang phai hodc
sang tréi véi sé vi trf dich duge nhép tai N, két qua duo‘c chira vao Word co dia chi tai
ngd ra OUT. Tai vi tri cdc Bit bi dich s& Iap diy bing sb 0. 84 vi tri Bit ¢in djch duge
nhap tai ngd N <= 16. Vigc anh hudng dén cac Bit nho dac bigt (SM1.0 va SM1.1).

2.2.3. Lénh djch Doubleword
- Lénh dich Doubleword gbm cé Iénh dich phai SHR_DW va dich trdi SHL _ DW.

- Cic lénh SHR_DW va SHL DW-s& dich dit liéu tai Doubleword ngd vio IN sang
phai hodic sang trd voi 6 vi tri dich dugc nhip tai N, két qua dugc chia vio
Doubleword cé dia chi tai ngd ra QUT. Tai vi tri cac bit bj dich s& dugc ldp diy bing
s 0. 86 vi tri Bit c¢én dich dwgc nhap tai ngd N <= 32. Viéc anh huding dén céc Bit
nhé dac bigt (SML.0 va SM1.1).

Bai tdp thye hinh 3:

Lip trinh didu khién 8 bong dén trén PLC §7-200 theo yéu ciu sau:

- An nit khai déng dé khéi déng chuong trinh.

- Che bong dén sing/tht xen k& nhau, san 5s thi ¢bi trang thai.

- Qua trinh lap lai twong tu tuan hoan.

- Trong qua trinh hoat dong co thé 4n nit dimg bét ky lic ndo dé dimg.

* Muc tiéu béi tdp:

Sau khi hoc xong bai hoc, sinh vién ¢é khi ning:

- Lap trinh dugc chuong trinh didu khién cée bong dén trén phf‘m mém Microwin
4.0 theo yéu cdu bai toan.

- Két néi duoc cdc dAu vio/ra cho PLC trén ban thi nghi¢m.
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* NGi dung:
a) Quy wde cic du vaofra:

STT Tiép diém logic Chire ning
1 0.0 Niit bam khéi dong
2 10.1 Nut bam dimg
3 0.0 Dén 1
4 Q0.1 Pén2
5 Q0.2 Peén 3
6 Q0.3 bén4
’ Q0.4 Bén 5
8 Q0.5 Dén 6
9 Q0.6 Bén 7
10 Q0.7 Pén §

b} Chuong trinh ldp trinh:
Network 1/ Network Title
10.0 folll}
— =s)
1
Network 2
0.4 Qoo
— R}
9
Ketwork 3
010 MOV B
EN
ol N out
Network 4
Q1.0 T38 137

—H /i Ton

5004 PT 100 ms

r

Network 5
T37 SHR_B
- EN
QBO{IN  OUT
N
Network &
a7 38
H b———N TN
504 PT 100 ms




Viét trong STL:

Network 1 Network Title
Network Comment

Lo 100

5 1.0, 1

Network 2

LD 0.1

R Qoo, 9

Network 3

LD Q1.0

Mov3 170, QB

Network 4

LD Q1.0,

AN T38

TON T3z, Ell

Network §

LD T3

SRB QB0 1

Network 6

LD T37

TON T38. 50

2.3. Chirc niing chuyén ddi

2.3.1. Chuyén déi sé BCD_Ival_BCD

- Lénh chuyén ddi s6 BCD sang 56 Tnteger (BCD_I) s& thye hién viée chuyén doi
s& BCD tai ngd vao IN sang gid tri 6 nguyén [ va chira két qua vao dia chi xac dinh
tai ngd ra OUT. Gid trj cd thé nhip tai ngd IN tr 0 dén 9999BCD.

Vi du.

Network 1 // Netwark Title Network 1 Network Title
[ Network Comment

g BCD.! LD 10.0
}—1 — 12, awo

EN . MOV
BCDI Qawo

124IN  OUT [ QWO

Network 2
Network 2 D w0l
1.1 .BCD MOVW 2, Qwo
N IBCD  awe

24N _OQUT |-Qwo
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- Lénh chuyén dbi sé I sang s6 BCD s& thuc hién viéc chuyén déi s6 [ tai ngd vao
IN sang gia trj s6 BCD va chita két qua vao dia chi xdc dinh tai ngd ra QUT. Gid tri c6
thé nhap tai ngd IN tir 0 dén 9999 [nteger.

Khi xay ra 161 chuyén doi thi trang thai ENO = 0.

2.3.2. Chuyén d@3i 56 nguyén kép DI sang sé thuc R va sé nguyén I

- L¢nh chuyén ddi mt sé nguyén kép DI 32 Bit sang mét s6 thue R va dat két qua
vio dja chi duge xdc djnh tai ngd ra OUT.

- Lénh chuyén déi s6 DI I chuyén dbi gla tri s6 DI tai ngd vao IN sang mét gid trj

s nguyén 1 va dat két qua tai ngd QUT, néu phép chuyén dbi bj tran (két qua lém hon
kha nang chira ciia ngd OUT) thi ngd ra khéng thay d6i va trang thai ENO = 0.

Vidu:

Network 1 #/ Network Title Network 1 Network Title
0.0 o Network Comment
———en LD 100
oTI 2. WO
24N QUTFIWG
Network 2
Network 2 : :_
0.0 TR Lo 10.0
< D 3, 100
‘—4 fF——n
31IN  OUTF100

2.3.3. Chuyén déi byte sang s6 nguyén I va sé nguyén I sang byte
- Lénh chuyen ddi B_I chuyén ddi dir ligu chira trong byte c6 dia chi tai ngd IN
sang gia tr sb nguyeén, két qua chira vao bién x4c dinh tai ngd ra QUT. !
- Lénh chuyén déi I B chuyén déi gia tri chira trong word c6 dia chi tai ngd IN

sang gid trj byte, két quéa chia vao bidn xéc dinh tai ngd ra OUT. Céc sb nguyén ¢6 thé
chuyén dbi la tir 0 dén 255.

Vi du:
[ Netwaork Comment Network 1 Network Title
10.0 3] Network Comment
H F——Jn eno—s LD 100
BTI B0, QWO
1804 IN OUT| QWO
Netwark 2 Network 2
101 B LD 0.1
M ——1en  Eno—sy I3 W0, QBo
IWoH IN - OUT Q80
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- Network 1 s¢ chuyén dbi dir lidu & byte 10 sang 56 thire [ lvu & dia chi déu ra Q0.
- Network 2 s& chuyén déi dir téu & sé thue I Luu & dia chi déu vio 1WO sang byte
déu ra QBO.

2.4. Chire niing todn hoc

Trong LAD, bén hép todn (math box) thl,rc hién cac phép tinh cdng, trir 16-bit vu
32-bit. Hop nhén (multiply box) nhan hai ) nguyen 16-hit va két qua 1a mjt sb
nguyén 32-bit. Hop chia (divide box) chia hai s& 16-bit, thuong 13 mét s6 16-bit va dur
ciing 16-bit duge nap vio tir ngay trude. Néu lap trinh b;mg LAD, ¢6 thé tidt kigm &
nhé bing cich sir dung dhu vio IN1 dong thoi ciing 13 dhura OUT.

Trong STL, 1¢nh thue hién bén phép tinh s& hoe dwoe quy dinh cho todn hdng
16-bit va 32-bit. Hop nhéan thuc hi¢n phép nhin hai 56 nguyen 16-bit va tich sb 1a
mot sb nguyén 32- blt Lénh chia thye hién phép chia mot sO nguyén 16-bit voi
16-bit cudi clia mdt sé nguyén 32-bit. Két qua la mét gid tri tir kép (32-bit) 1rang do
tir thap (tir bit 0 dén bit 15) 1a thuong sb va tir cao {tir bit 16 dén 31 bit) 1a sb du cua
phép tinh.

2.4.1. Phép cfng va phép trir

- Phép cong sb nguyén 16 bit:

ADD I(LAD)
+1(STL)

Lénh thue hién phép cong cdc sb nguyén 16-bit IN1 va IN2. Trong LAD két qua la
mot 56 nguyén 16-bit duoc ghi vio OUT, tie 1

IN1 +IN2=0UT
Trong STL, két qua ciing 1a mot gid iri 16-bit nhung duge ghi lai vao INZ, tire la:

IN] +IN2 =IN2
- Phép trir s6 nguyén 16 bit:

SUB_I(LAD)

-1(STL)

Lénh thuc hién phép trir cac sb nguyén 16-bit IN1 va IN2. Trong LAD két qua 1a
mit sb nguyén 16-bit va duge ghi vio OUT, tire 1a:
IN1 -TN2=0UT
Trong STL, két qua ciing 1a mjt gid tri 16-bit nhung duge ghi lai vao IN2, tire la:
[N1-IN2 =IN2
Cu phép dung 1énh cgng, trir hai sé nguyén 16-bit trong LAD va STL nhur sau:
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[ LAD STL Todn hang
ADD ]
el EN ENO—— INI, IN2 VW, T, C, QW, MW, SMW,
+1IN1 IN2 X £ g *
SN ourkrn {word) AC, AIW, hing s0, *VD, *AC
Eat )
HIH]
: SRS OUT VW, T, C, QW, MW, SMW,
! e "
::: ::; il (word) AC, *VD, *AC

- Phép cong s6 nguyén 32 bit:
ADD DI(LAD)
+D(STL)
Lénh thyc hién phép cong céc sb nzuyén 32-bit IN1 va IN2. Trong LAD két qua la
mdt s6 nguyén 32-bit duge ghi vio OUT, tie 12 IN1 + IN2 = QUT.
Trong STL, két qua ciing 12 mdt gia tri 32-bit nhung duoc ghi lai vao IN2, 1re 1a
INL +IN2 =IN2,
- Phép trir s6 nguyén 32 bit;
SUB_DI(LAD)
-D(STL)
Lénh thye hign phép trir cic s nguyén 32-bit IN1 v IN2. Trong LAD két qua 1
mdt s6 nguyén 32-bit va duge ghi vao OUT, tire la INY - IN2 = QUT.
Trong STL, két qua ciing 14 mot gid tri 32-bit nhung duge ghi lai vao IN2, tie 1a
INI1 - [N2 = IN2.
Cu phép ding 1énh céng, trir hai s6 nguyén 32-bit trong LAD va STL nhur sau:

LAD STL Todn hang
T INL,IN2 VW, T, C, QW, MW, SMW,
—eN ENO +DINLINZ | (tirkép) AC, AIW, hiing 56, *VD, *AC
FrrINT OUTE?77?
kece )
BN
—EN END—— D IN1 IN2 OUT VW, T, C
= , T, C,QW. MW, SMW,
w13 ouTfre (tir kép) AC, *VD, *AC
7777 4iN2
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- Phép cdng sb thyc:
ADD R(LAD)
+R(STL)
Lénh thye hién phép cong cde sb thue 32-bit INT va IN2. Trong LAD két qua la
mét sd thire 32-bit duge ghi vao OUT, tie Ja INT + IN2 = OUT.
Trong STL, két qua ciing 1a mt gid tri thuc 32-bit nhung duge ghi lai vao IN2, tirc
JaTNI + IN2 = IN2.
- Phép trir sé thuc:
SUB_R (LAD}
~R(8TL)
Lénh thue hién phép trir cac 58 thye 32-bit INI va IN2. Trong LAD két qua la mot
6 thue 32-bit va duge ghi vae OUT, tire [AINT — N2 = OUT.
Trong STL, két qua ciing 1a mdt gia tri thue 32-bit nhung duge ghi lai vao IN2, tire
la INT — IN2 =IN2
Ct phép ding lénh cdng, trir hai sb thire 32-bit trong LAD va STL nhr sau:

LAD STL Toan hang
oo_R
I IN1, IN2 VD, ID, QD, MD, SMD,
+RINI IN2 (tér kép) AC, HC, hiing s6, *VD, *AC
774N QuTE 7?77
29774 IN2
SUB_R
—]{EN ENOfF— -
_RINTIN2 OUT VD, 1D, QD, SMD, AC
TN outkm?? (tir kép) *VD, *AC
?ﬂ?llNZ P)

2.4.2. Phép nhin va phép chia

- Phép nhan MUL:

Trong LAD: Lénh thuc hién phép nhén hai s6 nguyén 16-bit IN1 va IN2 va cho ra
két qua 32-bit chira trong tir kép OUT (4 byte).

Trong STL: Lénh thyc hién phép nhén gilra sb nguyén 16-bitnl va sb nguyén chira
trong tir thép (ti bit 0 dén bit 15) cta todn hang 32-bit n2 {4 byte). Két qua 32-bit
duge ghi lai vae n2. :

Cti phép diing 1énh nhin hai s& nguyén trong LAD va STL nhu sau:
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LAD STL Toén hang
WL nl, IN1, IN2 VW, T, C, IW, QW, MW
— v Enop—— | MULnIR2 | d) AC.ATW, hing sé, *VD, *AC
sisslics gipksas n2, OUT VD, 1D, QD, SMD, AC
774IN2 (tir kép) *VD, *AC
- Phép chia DIV

Trong LAD: Lénh thyc hién phép chia sé nguyén 16-bit IN1 cho sb nguyén 16-bit
IN2. Két qua 32-bit chira trong tir kép OUT (4 byte) gdm thuong sé ghi trong mang
16-bit tir bit 0 dén bit 15 (tir thip) va phin dur cling 16 bit ghi trong mang tir bit 16 dén
31 (tir cao).

Trong STL: Lénh thye hién phép chia s6 nguyén 16-vit nl cho sé nguyén 16-bit
ném trong tir thip (tix bit 0 dén bit 15) ciia todn hang 32-bit n2 (4 byte). Két qua 32-bit
dugc ghi lai vio n2 bao gbm thuong sb ghi trong méang 16-bit tir bit 0 dén bit 15 (ti
thép) va phén du ghi trong mang 16 bit tir bit 16 dén bit 31 (tir cao).

Cii phap ding 1énh chia hai sé nguyén trong LAD va STL nhu sau:

LAD STL Toan hang

DIV nl n2 nl, INL, IN2, VW, T, C, IW, QW, MW
(word) AC, AIW, hing sé, *VD, *AC
L9 n2, OUT VD, ID, QD, SMD, AC

(tir kép) *VD, *AC

2.4.3. Phép liy cin bic 2 SQRT

Lénh thye hién phép 1y can bic hai cia 8 thue 32-bit IN. Két qua ciing 1a mét s
32-bit duge ghi vao tir kép OUT (4 byte).
Ci phdp dung iénh chia hai s thie trong LAD va STL:

LAD STL Toén hang

SQRT IN VD, ID, QD, MD, SMD,

| INOUT (tir kép) AC, HC, hiing sé, *VD, *AC
- OUT VD, ID, QD, $MD, AC
(tirkép) *VD, *AC
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Bai tigp thue hinh 4:

* Mo td dé bai:

- Khi én 10.0 thi gid tri tai TW2 + 5 va hién thi ra QWS.

- Khi nhén 0.1 thi gid trf IW2 — 2 va hién thi ra QW6.

- Khi nhén 10.2 thi gia trj IW2 x 4, hién thi ra QW6.

- Nhén 10.3 thi gia trj tai IW2 : 3 va hién thi ra QW6.

* Yéu cédu:

- Viét chuong trinh 13p trinh trén phin mém Microwin 4.0.

- V& 5o db két ndi phin cimg PLC.

- Nap chuong trinh vio PLC va kiém tra két qua.

* Muc tiéu bai tdp.

Sau khi hoc xong bai hoc, sinh vién ¢6 khd néng:

- Lép trinh duge chuong trinh cae phép todn sb trén phéin mém Microwin 4.0 theo
véu ciu bai toan.

- Két nbi durge cac déu vao/ra cho PLC trén ban thi nghi¢m.

* Noi dung:

Chuong trinh duge viét trong LAD nhu sau:

Network 1 Cac pheg toan 50 hoc
Chuyen du lie tu IW2 vac MW2
00 MOV_W Moo
—— EN N b—C )
10.1 W2+ IN QUT F MW2
10.2
103
Network 2 Chuyen BCD sang INTEGER (Vi chuong trinh tinh toan voi 1}
—
MO.0 BCO4
— ——|EN ENO ——
MWz IN QUT | Mw4
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Network 3 Phep cong (IW2 + 5J, vi hien thi la so BCD 16 bits

r
10.0 ADD_I 1_BCD
= EN EN EN ENO|
V1 THMWE
M‘ﬁ? mz o MWE IN OUT t Qwe

Network 4 Phep tru (IW2-2)

[

MOt suel )
H F EN  ENO EN  ENO
Mw44INT OUT { Mws
‘22 MW{N_ ouTjaws

Network 5  Phep nhan {IW2 x 4)

10.1 MUL_I 1_BCD
H F—an EN EN ENO
MIW4TING OUTHMWAD
”f'i IN2 L MW12{IN CUT +OWe

Network & Phep chia (IW2 : 3)

103 DIV_!
o — ENOP——— |

Mid 4 IN1 OUT} Mw12
+34IN2 MW12-|

Chuong trinh duce vidt trong STL nhur sau;

Network 1 Cac phep toan so hoc
[Chuyen du iieu tu W2 vao MW2

LD 100

0 101

0 10.2

0 10.3

MOVW Wz, Mwz
AENQ

= MO0

Network 2 Chuyen BCD sang INTEGER
(Vi chuong trinh tink toan voi b}
f

LD MD.0
MOVW Miv2, Mivg
BCDi M4




Network 3 Phep cnnq (w2 + 5)
vl hien thila so BCD 16 bils

[

LD 0.0

MOVW M¥4,  MWE

AEINO

+

Q%NO +5, MWE

TR S

Network 4 Phep tru (IW2 - 2)

[

LD 104

MOVW M4, MW

A]ENO

'I;\‘EON o +2, MW

Beo  pae O

Network § Phep nhan (IW2 x 4]

Lo 10.2

MOVW MW4,  MWI10

A]ENO ‘0

p

e

Netwark § Phep chia (W2 3)

Lo 103

MOV Mwd,  Mw2

AENO

1 +3, M2

i

MO w2, awe

3. DONG HO THOI GIAN THUC

- Péng hd thoi gian thye 1a 1énh dimg dé doc. ghi cde gid tri vé thiri gian & trong

may vi tinh

- Nhimg gié trj doc duee hofic ghi duge voi dong hé thod gian thue la céc gia trj vé
ngay, thing, nim va cic gid tri vé gidy, phit, gidy

- Cic dir lidu doc, ghi voi dbng ho thai gian thyc trong LAD va trong STL ¢6 db
dai 1 byte va phai dugc ma hoa theo theo kiéu s6 nhi thdp phan thin BCD (thi du
16495 cho ndm 95). Chang nim trong bg dém gdm 8 byte lién nhau theo thir ur:

Byte 0 Nam (0 +99)

Byte | Thang (0 + 12)

Byte 2 Ngay (0 + 31}

Byte 3 Gig (0 +23)

Byte 4 Phut (0 = 59)

Byte 5 Giay (0 + 59)

Byte 6 0

Byte 7 [ [ Nghy trong tuan
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- Céc dit liéu hop 1€:

Nim Théng Ngay Gidr Phiit Gidy
) (mm) (dd} (hh) (mm) (ss)
099 1+12 1+31 0+23 0+ 59 0+59

- Riéng gi4 tri vé ngay trong tuin 12 mét s6 tuomg (myg v6i 4 bit thép trong byte thir 7:

Chinbit | Thihai | Thaba | Thirt

Thir nam Thir sau

Thir hay

i | 2 s | a

5

7

- Lénh doc thoi gian thye READ_RTC (LAD): doc néi dung cia ddng hé thod gian

thue vio bd dém 8 byte duge chi thi trong lénh bing todn hang T.

- Lénh ghi thoi gian thue SET_RTC (LAD): ghi ndi dung cia b dém 8 byle duge
chi thj trong I¢nh bing toan hang T vio déng hé thar gian thye.

Vidu:
Network 1 /1 Network Title
10.0 READ_RTC
EN
080T

Network 1 Netwark Title

Network Comment

LD 0.0
TODR QB0

- Khi bdm niit 10.0, lénh doc thai gian thye s& duge thye hién, gia trj thei gian thue

duge heu tai 8 byte, bét dau tir byte QO dén Q7 theo dang sé BCD:

+ Byte O chi gia tri ndm cé gid tri: 11

| it Q0.7 | Q06 | Q0.5 | Q04 [ Q03 [ Qo2 | Qo1 | Q0O
| Vvalue 0 0 0 1 0o [ o 0 1
+ Byte 1 chi gid tri thang c6 gid tri: 10
Bit | Q1.7 | Q16 | QL5 [ QL4 [ Q13 [ QL2 | Qi [ Qo
Value 0 0 0o [ 1 0 0 0 | o
+ Byte 2 chi gi trj ngiy c6 gia trj: 27
| Bit | Q7] Q26 | Q25 | Q24 \Q23 [ Q22 [ Q21 | Q2o
| Value 0 0 1 0 0 1 1 1
+ Byte 3 chi gia trj gi¢r co gid tri: 10
Bit Q3.7 | Q36 | Q35 | Q34 | Q33 [ @3z | Q31 | Q30
Value 0 0 0 1 0 0 0 0
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+ Byte 4 chi gia tri phat ¢é gia tri: 18

Bit Q47 [ Qa6 | Qa5 | Q44 [ Q43 | Q42 | Q4 | Q40
Value 0 0 ] 1 1 0 0 1
+ Byte 5 chi gia tri gidy co gia tri: 27
Bit | Q57 | Q56 | Q55 | Q5.4 | Q53 | Q5.2 | Q5.1 | Q5.0
Value 0 0 1 0 0 1 1 1
+ Byte 7 chi gid trj thir trong tudn cd gid tri: 4, virc 1a chi thir ndm
Bit | Q7.7 | Q7.6 | Q75 | Q74 | Q7.3 | @72 | Q7.1 | Q70
Value [ 0 0 0 0 1 0 0

Viy gid tri thoi gian thye tai théi diém thue thi [énh doc thér gian thue la:
10 gitv 18 phiit 27 gidy ngay 27 thang 10 ndm 2011

Bai td@p thuc hanh

Ung dung ddng ho thix gian thye trong PLC 87-200 dé béo gidr 1am vige va nghi.

* M6 ta dé bai:

A

Mat xi nghiép duge trang bi mgt hé théng tu déng bdo gidr 1am viéc va tan tim

nhur sau:

- Gior lam viée: Pang 7:00 gid sang, thi mot hdi cdi vang lén kéo dai trong 1 philt

bao hiéu gidr lam vige bat ddu.

- Gidr nghi: Pang 17:00 gity, thi mot hoi coi vang Ién kéo dai trong 1 phiit béo hidu

gitr lam vide két thuc,

* Yéu cdu:

- Viét chuong trinh lap trinh trén phin mém Microwin 4.0.
- V& so db két ndi phén cing PLC.
- Nap chizong trinh vio PLC va kiém tra kéi qua.

* Muc tiéu bai tdp:

Sau khi hoc xong bai hoc, sinh vién ¢6 kha ning:
- Lap trinh duge chuong trinh didu khién coi bao higu gitr lam viéc va gitr nghi trén
phiin mém Microwin 4.0 theo yéu céu bai todn.
- Két ndi duge cic déu vio/ra cho PLC trén ban thi nghi¢m.

* Ngi dung.

a) Quy ude cic dau vao/ra:
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[ STT]  Tiép diém logic Chirc ning
1 10.0 Niit bim khoi déng
2 10.1 Nt bdm dirng
3 Q0.0 Tiép diém trung gian
q Q0.1 Tidp diém trung gian khi 7h
5 Q0.2 Tiép diém trung gian khi 17h
6 Q0.3 | Cdi bao hiu

b} Chuong trinh 13p trinh:

Viét trong STL:

Network 1 // Network Titie

10.0
i

Network 2

0.4
i

Network 3

’_‘001'3___|

Netwaork 4

Q0.0
£
1

Q0.0
R)
2

T37

QB4 TEB
IN  TON
1 PT _10Gms

s p——{RER0RTC

QB14T

Network 5
T3
j.__L_ iN TON
5004 PT 100 ms
Network 6
QB4 QB5
mhE— e < s )
Network 7
Q0.0 Q0.3
=<
1
Q02 T3%
IN TON
600{ PT 100 ms
Network 8
739 Qo3
F—<r>
1
Network 9




Network 1 Network Title
ﬂemm Comment

LD 10.1

S Q0.0, 1
Network 2

LD JUR]
R Qo.0, 2

Network 3

LD Qoo

AN 37
TODR QBI1
Network 4

LDB<> 0B4, 24
AN T38

TON T3, 5

Network 5

LD T37

TON T8, 5
Network &

LDB= oB4, 7
AB= QBs, 0
E) Qo1 1
Network 7

LD Q0.1

Q Q02

S oo, 1
TON T39, 600
Network 8

Lo T39

R Qo3 1
Network 9

Lpg= QB4, 23
AB= Qss, O
S Qoz, 1

Bai tip thiee hank 6:

Piéu khién chudng bdo gidr hoe trong nha treong (Trung hoc phd théng).

* M6 ta dé bai:

- 7h sang thi bit diu 4n nat khi dong hé théng, chudng kéu trong 5s rdi tat bao
higu vao l6p.

- Sau 45 phit thi khoi déng chudng trong 5s bio hi¢u hét tiét 1, ra choi.

- Sau 5 pht ra choi thi chudng lai kéu trong 5 hao vio 16p, vao tiét 2.

- Hét tiét 2 qué trinh lai didn ra tuong tu.

- Hét tiét 6 chudng kéu 10s bao higu hét budi hoc,
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* Yéu cdu:

- Viét chuong trinh I4p trinh trén phdn mém Microwin 4.0.
- V& so db két ndi phin cimg PLC.

- Nap chuong trinh vio PLC va kiém tra két qua.

* Muc tiéu bai tdp:

Sau khi hoc xong bai hoc, sinh vién ¢é kha nang:

- Lgp trinh duge chwong trinh diéu khién chudng béo hidu gidr hoe va gi¢r nghi trén

phin mém Microwin 4.0 theo yu ciu bai todn.
- Két ndi duge cac diu vao/ra cho PLC trén ban thi nghiém,

* Ngi dung:

a) Quy udc cic diu vio/ra:
STT |  Tiép diém logic Chirc niing
1 10.0 Niit bém khi ddng
2 10.1 Nt bim dimg
3 Q0.0 Tiép diém trung gian
4 Q0.1 Chuéng béo hiéu

b} Chirong trinh 14p trinh:
- Ding lénh Set, Reset:

Network 1/ Network Title

0=I00  0=000
&)
1
Network 2

’-_;FO0.0 0=Q0.1

0=T41 0=T38
2 IN TON
270001 PT 100 ms
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Network 3
0=TaT  0=001
—(R)
1

Network 4

0=T28  0=Q01
s
1

(0=T39
N TON

64 PT 100ms

on

0=T40

IN TON

30004 PT 100 ms

Natwork 5
0=T39  0=Q0.1

&>
1

Network &

0=T40  0=00.1
§)
1
0=T41
~— N TON

501 PT 100ms

Network 7
0=T41  0=Q0.1

= R>
1




a

- Diing cac tiép diém logic:
Network 1
0o 101

Qo

<

Q0.0

Network 2
Qoo T37

Netwark 3

Qo.0 137

IN TON

0
)

S04PT 100 ms

T41

Viét trong STL:
Network 1

T38

27000 {PT 100 ms

Network Title

[ Network Comment —

LD
s

Network 2
Lo

S

TON

AN

TON
Network 3

LD
R

98

10.0
Q0.0,

Q0.0
Qo1
137,
T41
T38,

T37
Qo.1,

1

50
27000

1



Network 4

LD T38

B Qot, 1
TON 739, 50
TON T40, 3000
Network 5

[

LD T3¢

R Qo.1, 1
Network 6

[

Lo 740

5 Q01, 1
TCON T41, 50
Network 7

[

LD T41

R Qo1 1

Bai tgp thuwe hinh 7:

Bidu khién chung bdo giér hoc trong nha trudmg (Day nghé).

* Mb 1a dé bai:

~ 13h chidu thi bt du 4n nit khai dong hé théng, chudng kéu trong Ss rdi tit bio
hiéu vao 16p.

- Sau 90 phit thi khéi dong chudng trong 5s bo hiéu hét tiét 1, 2, ra choi.

- Sau 10 phitt ra choi thi chudng lai kéu trong 5s bio vio 16p, vio iét 3, 4.

- Hét tiét 3, 4 qua trinh Tai dién ra tuong ty vao tiét 5, 6.

- Hét tiét 6 chudng kéu 10s bao hiéu hét budi hoc.

* Yéu cau:

- Viét chuong trinh 14p trinh trén phin mém Microwin 4.0.

- V& so dd két ndi phin eing PLC.

- Nap chuong trinh vao PLC va kidm tra két qua.

* Muc tiéu bai tdp.

Sau khi hoe xong bai hoc, sinh vién co kha nang:

- Lap trinh duge chuong trinh didu khién chudng bao hiéu gid hoce va gio nghi trén

phan mém Microwin 4.0 theo yéu cliu bai toan.
- Két ndi duge céc dAu vaofra cho PLC trén ban thi nghiém.

* Noi dung:
a) Quy ude cac diu vao/ra:
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STT J Tiép didm logic Chire niing

Lo 10.0 Nit bim khoi dong
2 10.1 Niit bam dimg
3 Q0.0 J Tiép diém trung gian
4 Q0.1 | Chuéng bao hieu
) Chuong trinh lap trinh:
- Diing lénh Set, Reset:
Netwark 1 /1 Natwork Title
00 Qoo
< s)
1
Network 2
t‘#oﬂﬂl— 001
$)
B 1T
N TON
501PT 100 ms
T38
N TON
PT 100 ms
739
N TON
270004 AT 100 ms
Network 3
™ ot
= Rr)
1
Network 4

T8




Network §

- Diing céc tiép diém logic:

T40 Qo1
(R
1
Network 6
T41 Q0.1
$)
1
T42
IN  TON
504 FT 100 ms
Network 7
T4z Qo
—(R)
1
Network 1
100 10.1 Qoo
m | s
Qoo
_|
Network 2
Qo0 7 Qo1
— s )
T30 T4k
st
T41 T42
Il
Network 3
Q0.0 137
— IN TON
504 PT 100 ms

T38

s p——mn TOn
27000 FT 100 ms

T39

IN TON
270004 PT 100 s
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Viét trong STL:

102

Network ¢
TAD

T8
IN TON
50 PT 100 ms
T41
IN TON

60004 PT 100 ms

Network 5
41 T42
—1f TON
504 PT 100 ms

Network 1 Network Title
[ Network Comment
LD 10.0
S Qo.o, 1
Network 2
S
S Qo1 1
TON 137, 50
AN Ta2
TON T38, 27000
LPP
A T38
TON 139, 27000
Network 3
LD T37
R Q0.1, 1
Network 4
LD Tag
S Q0.1, 1
TON T40, 50
TON T41, 6000
Network §
LD 740

Q0.1, 1
Network 6
LD T41

Qo.1, 1
TON Taz, 50
Network 7
LD T42

Q0.1, 1



CAU HOI VA BAI TAP

1. Cau hai

Cén 1. So sanh su khdc nhau gitra céc 1énh dich chuyén, so sinh b va s6 nguyén
trong PLC §7-200.

Céu 2. Néu céc toan hang cila phép bién déi [-BCD va BCD-I trong PLC $7-200
CPU 224,

Cadu 3. Néu wu nhuge diém cua vide truyén 1 ving dir liéu so véi vige truyén | tir
don Word va tir kép DW.

Céu 4. Em hiy doc gid tri thoi gian thye trong PLC va thuc hign thiét lap lai gia tri
thai gian cho PLC la: 20 gid, 10 phit ngay 20 thing 10 nim 2020.

2. Bai tip:

Bai 1. Mt cong ty duge trang bi mit hé théng tu dong bio gior lam viée va chim
cdng nhu sau:

- Hé théng ty dong duge kich hoat tir 6h sang.

- M&i nhan vién di qua sé quet thé, cam bién s& tr ding ghi nhé va dém 6 lugng
ngudi vao ding gid.

- Tir 7h trér di thi & ngudi quet thé di vao chudng s& kéu mot hoi 5s bio higu.

- Pén 12h thi lai bit ddu dém sb ngudi di ra.

Bai 2. €6 | mé hinh diéu khién déng mo cira ty dong nhur sau:

-6 2 sensor 10.2, 10.3 cam bién phat hién ¢6 nguoi 61 gén, cira tu déng mé, mérra
hév c& gap cdng tie hanh trinh 10.4 thi dimg lai trong 5s.

- Sau d6 dong lgi gap cong tic hanh trinh 10.5 thi ding lai, dang déng ma c6 ngudi
t&i thi lai tu ddng mo ra.

- Néu 6 vat can thi 10.6 s& bdo va cira dimg lai, hét vit can thi lai dong tiép.

Yéu ciu:

- Quy ude cic dau vio/ra.

- Viét chuong trinh & dang LAD va STL.

- Nap vao PLC va chay thir.
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Bai 4
LAP DAT MO HINH PIEU KHIEN BANG PLC

MUC TIEU:
- Phan tich quy trinh cdng nghé clra mot sb mach may san Xudt,
- Lap trinh duge mdt sb mach img dung trong thue 1é.
- Nap chuong trinh, vén hanh va kidm tra mach hoat déng theo y2u céu thuc té.

NOQI DUNG CUA BAIL

—

. G101 THIEU

Néng cao chit lugng trong giang day k§ thudt la viée luén luon gin lién gitra 1§
thuyét va thue hanh. Hi¢n nay, trong thue hinh cua sinh vién, thi céc db ding day hoe
véi dang vé trang nhi va gon gang, bao dam an todn va gidp cho sinh vién c6 cai nhin
khai quat v& nhiing ung dung trong thye té cé mét y nghia quan trong. N6 khéng
nhimg giGp che sinh vién c6 hing thi trong hoc tdp ma cdn gitp cho sinh vién ¢o
thém nhitng sang kién mai, ciing nhu cach thire 6 chire trong thue té.

Tir Iy do do, ching t3i da dua ra mét s6 mé hinh dap img dugc nhig yéu cau trén.
Pay 1a cic md hinh diing cho mén hoc PLC tir co ban dén ning cao, ldy tir cac ng
dung trong thue té duge md phong quy trinh cdng nghé bang cde dén LED. M3i md
hink ¢6 thé ¢6 nhidu bai tap tng dung khic nhau.

M&Gi mé hinh c6 kich thuée A4 (210 x 297mm) rit phit hop trong viée 1dp ghép trén
cac bang tao thinh mdt mddun hoin chinh, Céu tric chung bé mét ctia md hinh duge
phén bé nhu sau:

| So dé cong nghé

Ngudn Khau Khéu
Vao Ra

Hinh 4.1: Cich két ndi véi mo hinh.
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Muc di.ch clia viéc phan thanh timg cum riéng la giip cho sinh vién tranh duge
nhitng nham 1an dépg tiée trong qua trinh thue hanh, dang thoi ciing giop cho sinh
vién tiép thu thém vé céch thirc 6 chite trong thye hinh.

Cic md hinh thye tip gdm c6:

- M@ hinh thang may xay dung.

- Mb hinh diéu khién déng co sao - tam gidc.

- M& hinh xe chuyén nguyén ligu.

_ Mb hinh do chiéu dai va sip xép vit ligu.

- Mé hinh thiét bi nang hang hoa.

- Mo hinh thiét bi déng vo véo chai.

- M& hinh thiét bi trén hoa chit.

Cac mé hinh niy da duge sip xép theo thir ty va c6 cée bai 1dp kém theo.

Toin b cac md hinh sir dung dién 4p 24VD.C. Dién ap nay cé thé duge ldy tir
ngudn riéng hodc nguon 24VDC c6 san cung cap cho PLC. Poi vai céc PLC ¢o ngd ra
4 relay thi trén md hinh c6 thiét ké sin ngudn Us dimg lam ngudn cung cap cho cic
ngd ra ndy.

Céc md hinh cling c6 thé duge ing dung cho cic bd didu khién lap trinh loai nho
nhu: LOGO! cua hing Siemens, EASY cua hang Moeller, ZEN cia Omron...

Tiy theo ndi dung bai hoc m ¢é thé chon md hinh thich hep cho bii tép img dung.
Mot mé hinh ¢6 thé sir dung voi nhiéu bai tap tng dung khic nhau. Lay vi dy: mé
hinh thang mdy xdy dung cé the duoc s dung (rong cdc bai hoc nhe iing dung dicu
khién theo 16 hop logic, didu khién vii cdc linh ghixéa iiép diém, sie dung timer, sit
dung counter, va ung dung trong diéu khién trinh .

. CACH KET NOI DAY

Cich ndi day tir PLC dén mé hinh duge cho nhu hinh vE:

Cang the cung cdp
nguan cho md hinh

© a0t @aos
© a2 ©as

© a3 @7

@ 1o ©ws
St @ws

@2 Ous

Ngudn cung c&p
+24VDC cung cap
cho cacngd ra

Ngudn cung cép
4 24VD8

@ s @nr
—_——
NGi i cac ngd vao NGi vifi cac ngd ra
cla PLC cua PLC

Hinh 4.2: Cach két noi véi ma hinh.
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Pé két ndi duoc vai PLC, yéu cdu ciac modun vaofra cia PLC nhur sau:

- Sir dung ngudn ap 24VDC (61 ap).

- Ngudn cung céip cho médun vio/ra phai duge két ndi.

- Néu céc ngd ra 1a role va chua c6 ngudn cung cdp thi diu chung mdt dau lai roi
néi véi ngudn +U, & trén mé hinh (hodc nguén +24VDC ngoai), cdn cde ddu con lai
ciia role ndi voi ngd ra trén mé hinh.

Cac k&t ndi co thé thyc hién nhw vi du sau:

OC 4V M 00 01 02 03 04 DS 08 07 M 10 11 12 13 14 15[M Le D
INPUTS SENSCR

00000 0000000008008)

A RERRRENER RN |

24 VDC power for input

4 S5@NSOrs Of @xpansion
N&i vai cac ngd vao trong mé hinh modules (280 mA)
R M
Hinh 4.3: Cdch ni véi cde ngé vao trong mé hinh
N6i vdi cac ngd ra NBi vdi cac ngd ra

—,L__T MJ__:‘T trén md hinh
T L]
(O ]o0000000000900®

TPUTS M 1+ 0061 0% 02 04 2M 2r 0§ 05 07 148 1]

Hinh 4.4: Cach néi ede ngé ra 24¥DC ctia PLC vii cde ngd ra trong mé hinh.

+Us trén
mé hinh .
NGi voi céc ngd ra trén md hinh

1 |

O 7] I N I I
J@@@@@@@@@@@@H@@@@@@@@

|RHAY =
OUTPUTS 11 00 01 07 o 2 03 04 e 3 0506 4 07 » 5 10 » & 1id]

Hinh 4.5: Céch ndi cde ngé ra role cia PLC véi cde ngd ra trong mé hinh.
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3. CAC MO HINH VA BAl TAP UNG DUNG
3.1. M6 hinh thang may xay dung

A
Thang may xay dung o
LS
[
L_©
L @
ST=T}
Lot
Lo |
@ Nang
® oimg
O] ——N LT
hinf frinh cue
@ e @0 © oo @ o
@ w1
@nz o
@ w3 4O

a) MG ta

M@ ta quy trinh cdng nghé cia mdt thang may xdy dung. Sy chuyén dong cua thang
durge bidu dign dudi dang LED. Tin higu céc céng tde giéi han duge tao ra tu dong.

Mé hinh nay duge ung dung trong phén bii tip co ban trong mén hoe PLC (img
dung cac ¢bng logic, timer, counter). Ngodi ra ciing ¢0 thé duge 4p dung cho phin lap
trinh nang cao (diéu khién trinh ty).

b) Bang ky hiéu
Ky hiéu Pia chi Chi thich
Ning 10.0 Nit nhan nang, thuéng ho
Ha 10.1 Nut nhén ha, thuémg hes
Dimg 10.2 Nt nhin dimg, thudmg dong
GH_Trén 0.3 Céng tic hanh trinh trén, throng dong
GH_Dudi 104 Céng tac hanh trinh dudi, throng dong
Kl Q0.0 Cudn day khoi dong tir K1, néng gau
K2 Q0.1 Cuén day khoi dong i K2, ha giu
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¢ Bai tap

Cic bai tap nay duee giai véi theo phin mém STEP 7 Microwin 4.0.

Bai tip thuc hdnh 1: Ung dung céng logic, céc |¢nh ghi/xéa tiép diém.

* M td dé bai:

- Khi nhén nit nhdn ndng, gau s& dugc néng 1én dén cong tic gidi han trén thi
dimg lai.

- Khi nhdn nat nhén ha, gau s& ha xudng dén cng tic gioi han dudi thi dimg lai.

- Khi dang ning hoic ha, néu nhdn nit nhén dimg thi gau dimg lai.

* Yéu cdu:

- Hay viét chuong trinh theo mé ta theo hai cach: img dung cdng logic va sit dyung
céc 1énh ghi xda tidp.

- Kiém tra hoat déng bing méd hinh.

* Muc tidu bai tdp-

Sau khi hoc xong bai hoc, sinh vién ¢6 kha ning:

- Lap trinh duoc chuong trinh diéu khién thang may xdy dung trén phdn mém
Microwin 4.0 theo yéu céu bii toan,

- Két néi duge cic du vao/ra cho PLC trén ban th nghiém.

* Noi dung:

Cach 1: Ung dung cdng logic.

- Chuong trinh vi&t & dang LAD:

Network 1 Nang/dung thang may
0.2 0. .0

10.0 0.3 Q0.1 0
— :1—1 (e B e e
Qoo
—

Network 2 Ha/dung thang may

0.4 Q0.0 Qo1

101 102

— :1—1 - A
Q0.1

i
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- Chuong trinh duge vidt & STL:

NETWORK 1 //Nang/Dung thang may
’

LD 10.0

Q Q0.0

A I0.2

A I10.3

AN Qo.1

= Q0.0

METWORK 2 //Ha/Dung thang mway
i

LD I0.1

[s] Q0.1

A I0.2

A IC.4

AN Q0.0

= Q0.1

Cach 2: Sir dung iénh Set/reset:
Chuong trinh viét & LAD:

Network 1 Nang thang may

0.0 Qo1 Qoo
o B e Pl $ )

Network 2 Dung thang may khi den gial han tren hoac an nul dung

0.2 Q0.0
— - R)
1
0.3
7

Network 3 Ha thang may
10.1 Qo.a Qo1
— $ )

Network 4 Dung thang may khi den gioi han duoi hoac an nut dung

02 Qo1
e R)
1
10.4
R
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Churong trinh viét & STL:

NETWORK 1 //Nang thang may

£

LD I0.0

AN Q0.1

s Q0.0, 1

NETWORK 2 //Dung thang may khi den gioi han tren hosc an nut dung
1/

LDN I0.2

ON I0.3

R Qo.o, 1

NETWORK 3 //Ha thang may

/7

ko 10.1

AN Q0.0

i Q0.1, 1

NETUWORK 4 //Pung thang may khi den gioi han duoi hoac an nut dung
1/

LDN I0.2

oN 10.4

R 0.1, 1

Béi tgp thue hinh 2: Ung dung Timer.

* M6 ta dé bai:

a) Khi 4n nit nang thi gau duge ning 18n, dén gidi han trén thi dimg lai 5s, sau d6
tw déng ha xudng. Dén gidi han dudi thi dimg,

- Trong qua trinh nang 1én hoac ha xubng ciing ¢é thé dimg.

b) Khi dn nit nang thi giu dwge ning 1én, dén gidi han trén thi dimg lai 5s, sau d6
tu déng ha xubng dén gidi han dudi thi dirng lai 10s, sau d6 ty ddng néng 1én.

- Thang ciing ¢6 thé nang én khi chua hét 10s chér tw dong ma c6 ngudi 4n nit nang.

* Yéu cau:

- Viét chuong trinh diéu khién thang may xay dyng trén phin mém Microwin 4.0,

- Kiém tra hoat dong béng md hinh,

* Muc tiéu bii tip:

Sau khi hoc xong bai hoc, sinh vién c6 kha nang:

- Lép trinh duge chuong trinh didu khién thang miy xdy dung trén phin mém
Microwin 4.0 theo y8u céu bai todn.

- Két ndi duge cac du vio/ra cho PLC trén ban thi nghigm.

110



* Noi dung:
Cau a):

- Chuong trinh viét & LAD:

Network 1 Nang thang may

10.0 Qo1 Qoo

— s s)
T

Metwork 2 Dung thang may khi den gioi han tren hoac an nul dung

0.2 ano
= /(R
1
03
L p—

Network §  Dinh thoi gian tu dong de ha gau xuong

0.3 T37

F— ~# f———{IN TON

501PT

Network 4 Ha thang may

T37 Q0.0 Q0.1
— s3>
1

Network §  Dung thang may khi den gior han dui hoac an nut dung

02 Qo1
t— o p———C R
1
04
—

- Chuong trinh viét & STL:



NETWORK 1 //Nang chang may

7/

LD I0.0

AN Q0.1

5 Q0.0, 1

NETUORK 2 //Dung thang may khi den gioi han tren hoac an nut dung
/

LDN I0.2

ON I0.3

R Q0.0, 1

NETUORK 3 //Dinh thoi gian tu dang de ha gau xuong
/1

LDN 10.3

TON T37, +50

NETWORK 4 //Ha thang may

//

Lo T37

AN Qd.o

a3 Q0.1, 1

NETWORK 5§ //Dung thang may khi den gioci han duoi hoac an aut dung
’f

LDN 10.2

ON I10.4

R Q0.1, 1

Ghi chii: Néu bai toan ¢6 cho yéu cu khi dn nit ha thi gau ciing ha, lic nay chén
thém mét tiép diém "NO" cia 0.1 song song véi tiép diém "NO" T37 & Network 4.

Céu b):

- Chuong trinh viét & LAD:

Network 1 Nang thang may
0.0 Q0.1 Qoo

— =
1

T38 h

—

Network 2 Dung thang may khi den giai han tren hoac an nut dung

0.2 Q0.0
1 R

1
103

|
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Network 3 Tinh thoi gian tu dang de ha gau xuony

0.3 T37

— # F———In TON

+504 PT

Network 4  Ha thang may

™m0 Qo
— s
1

Network 5 Dung thang may khi den gioi han dui hoac an nul dung

0.2 Qo1
-t (R)
1
Mo.0 104
—

Network §  Nho trang thai thang may ha xuong den gloi han duol

10.4 Qo1 M0

Lo )
1

Network 7 Xoa lrang thai nho thang may o giai han dusi

0 MO.0
l— F—T7—(R)
1
10.2
—

Netwaork 8 Dinh thoi gian tu dong nang len

Mo.0 T38

L ———w Ton|

+501 PT
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Chuong trinh viét & STL:

NETWORK 1 //Nang thang may

/7

LD I0.0

Q T3ig

AN Q0.1

b1 0.0, 1

NETUORK 2 //Dung thang may khi den gioi han tren hoac an nut dung
1

LDN Ia.z

ON 10.3

R Q0.0, 1

INETWORK 3 //Dinh thoi gian tu dong de ha gau Xuong
174

LDN 10.3

- TON T37, +50

‘NETUCRK 4 //Ha thang may

/1

Lo T37

AN Qo.o

] .1, 1

NETWORK 5 //Dung thang may Khi den gioi han duoi hoac an nut dung
f !

LDN I10.2

‘LD MD.O

AN I0.4

OLD

R Q0.1, 1

NETWORK 6 //Nho trang thai thang may h& xuong den gioi han duoi
i

LDN 10.4

A Q0.1

-1 HO.0, 1

NETWORK 7 //¥om trany thai nho thang may o gioi han duoi
1

LD Q0.0

oN 10.2

R 0.0, 1

NETWORK 8 //Dinh thoi gian tu dong nang len

i

LD Mo.o

TON T38, +50

Ghi chii: Néu bai tofn ¢6 cho yéu ciu khi dn nat ha thi giu cling ha, lic niy chén
thém mét tiép diém "NO" cta 10,1 song song véi tiép diém "NO" T37 & Network 4.
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Bai tip thyre hank 3: Ung dung bo dém.

* M3 1 dé bai:

- Khi én 'm'n ndng thi gau duge nang 1én, ¢én gidi han trén thi dimg lai 5s. sau do wr
dong ha xudng dén gioi han dudi thi dimg lai 10s, sau do tr déng ning lén.

- Khi gau nang 1én dugce 10 1dn thi khdng nang 1én nixa va sau dé ha xubing tror vé vi
trf co ban va qua trinh 13p lai.

- Trong qua trinh dang ning hodc ha ciing ¢ thé ding gau.

* Yéu cdu:

- Vit chuong trinh diéu khién thang may xdy dung trén phin mém Microwin 4.0.

- Kiém tra hoat dong bing md hinh.

* Muc tiéu bai tip:

Sau khi hoc xong bai hoc, sinh vién c6 kha ning:

- Lip trinh duge chuong trinh didu khién thang mdy xdy dung trén phin mém
Microwin 4.0 theo y8u cau bai todn.

- Két ndi duge cac diu vio/ra cho PLC trén ban thi nghiém,

* Ngi dung:

- Chuong trinh viét & LAD:

Network 4 Nho trang thai nut nhan nang
0.0 M0.0
— H )

Network 2 Nang thang may
10.0 MO.0 Q

0.1 Qo

— T s
T38
_|

Network 3 Dung thang may khi den gioi hian tren hoac an nut dung

Metwork 4  Dinh thai gian tu dong de ha gau xuong
0.3 137

—~ N TON
+504PT
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Network 5 Ha thang may
Lk Qoo QoA
- o5

Network & Dung thang may khi den gioi han duci hoac an nut dung

0.2 a0
1 R)
1
M0.1 104
_| }_._l -~

Network 7 Nho trang thai thang may ha xuong den gici han duai
0.4 Q0.4 MO

—-H !—(f)

Metwork 8 Xea frang 'hai nha thang may o gioi han duoi

Qo0 Mo.1
— R}
1
02
-
il
—
Network @ Dinh thoi gian tu dong nang len
MO.1 T38
— F——————n ToN
+504PT

Network 10 Dem solan nang gau

Mo.1 4]
| cu cTu
M0.0
— ———tp——r
+504PT

Network 11 Khong cho phep gau tu dong nang ien khi da nang du 10 lan
Gt MO0

— FHerHR)
1




Ghi chii: Néu bai toan cé cho yéu ciu khi dn nat ha thi gau cing ha, lic nay chen
them mat tiép di¢m "NO" cia 10.1 song song véi tiép diém "NO" T37 & Network 5.
- Chuong trinh viét & STL:

NETWORK 1 //Nho trang thai nut nhan nang

I3

LD 10.0

S HO.O, 1

NETUORK 2 //Nang thang may

1

LD 10.0

Q T38

A HO.0

AN Q0.1

1 Q0.0, 1

NETWORK 3 //Dung thang may khi den gioi han tren hecac an nut dung
14

LDN I0.2

ON 10.3

R Q0.0, 1

NETWORK 4 //Dinh thoi gian tu dong de ha gau xuong
1/

LDN I0.3

TON T37, +50

NETWORK 5 //Ha thang may

/!

LD T37

AN Q0.0

3 ©0.1, 1

NETUORK 6 //Dung thang way khi den gioi han duol hoac an nut dung
17

LDN 10.2

LD MO.1

AN I0.4

OLD

R Q0.1, 1

ETWORK 7 //Nho trang thai theng may ha xuong denh gioci han duci
/

LDN 10.4

i Q0.1

= K0.1, 1
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INETWORK 8 //%oa trang thai nho thang may o gioi hen dusi
7/

LD Q0.0

ON 10.2

o} ci

1 MD.1, 1

INETUORK 3 //Dinh thoi gian tu dong nang len
/!

LD MO.1

TON T38, +50

INETUORR 10 //bem so lan nang gau
/7

LD MO.1

LD HO.O

EU

CTU Ci, +10

INETWORE 11 //Khong cho phep gau tu dong nang len khi da nang du 10 lan
/!

LD cl

=U

R HO.0, 1

3.2. Mo hinh didu khién ding co Y-A

3.2.1. Mo td

- M6 hinh nay mé phong mét déng co mé mdy Y/A. Sy chuyén dong cia rotor va
sir dong cdt cla cic contactor duge mb ta bing LED.

- M& hinh nay duge ang dung trong phﬁn bai tdp co ban cua mén hoe PLC (img
dung PLC trong diéu khién ddng co, cic cong logic, timer).

- C6 thé dya vao mé hinh bang tai ¢ lap thanh céc bai tip khdc nhau nhu: M& may
dong co Y/A, dao chiéu quay déng co, diéu khién dong co ¢ cdc the 4 khac nhau,
bon say.

- Cach thire ndi day cho mé hinh nhu & muc 2.

- Céch van hianh mo hinh:

Sau khi diﬂnc‘)i day md hinh vai PLC xong, thuc hién viét chirong trinh theo bai tip
dua ra [c6 thé ty kiém tra cdc ngd vao/ra bing phin mém (déi véi $7-200 ding bang
Status chart)] va sau dé thye hién mé phong véi mo hinh,

Khi déng co quay phai (trdi), cic dén LED se& chuyén dong theo chiéu phai (trai)
theo cic trang thii twong img: Néu dén chuyén déng nhanh bao ddng co quay the do
nhanh va nguoe lai. Cde contactor khi duge dong dién dirge bao boi céc den bao dat &
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ky hidu cudn diy. Trong ddng co ¢6 dat 3 day dén bao rong trung cho 3 cudn day cua
dong co. Néu ddng co ¢6 dién thi cac day den nay sang.

3.2.2. Bdng ky higu

Ky higu Dia chi Chu thich
Start 10.0 Nt nhin khai dong, thutng ho
Stop 10.1 Nt nhan dirng, thudng dong

Fl 10.2 CB 3 pha, cong tic

F4 10.4 Relay nhiét, cong 1
Right 0.5 Chon chidu quay phai, thong hé
Left 10.6 Chon chiéu quay trai, thuimg hé

H_Right 1o Quay phii téc do nhanh, thimg ho

H_Left 1.1 Quay trii te do nhanh, thudng har

Not aus .2 Disng khén cép. cong the

Ql Q0.0 Khai dong tir K1, quay phai
Q2 Qo.1 Khoi dong tir K2, quay trdi
Q3 Q0.2 Khéi dong tir K3, chay Y
Q4 Q0.3 Khoi dong tir K4, chay D
R Q0.4 Pén bao quay phai

L Q0.5 Dén bio quay tréi
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3.2.3. Bai tdp

Bai tap thire hinh 1: Ung dung cic cong logic, 1¢nh ghi xoa tiép didm.

* M6 ta dé bai:

- Khi dn nut khai dong "Start” (10.0), cac contactor Q1 va Q3 déng lai. D@ng co
chay & ché d& Y. Sau d6 néu nut nhin "Right" (10.5) duge 4n thi contactor Q3 tat va
contactor Q4 ¢6 dién. Pdng co chay & ché db D.

- Bong co duge cung cép di¢n béi CB 3 pha, va duogc béo vé boi role nhiét va dimg
bing nit nhin "Stop".

* Yéu cdu-

- Viét chuong trinh diéu khién dong co Y/ A trén phin mém Microwin 4.0

- Kiém tra hoat dong bing md hinh,

* Muc tiéu bai tdp;

Sau khi hoc xong bai hoc, sinh vién ¢é kha néng:

- Lap trinh duge chuong trinh didu khién dong co Y/A trén phin mém Microwin
4.0 theo yéu ciu bai toan.

- Két ndi duge cac ddu vao/ra cho PLC trén ban thi nghiém.

* Néi dung:

- Chuong trinh viét & LAD:

Network 1 Deng contactar chinh 1
\D 0 104 10.1

::,—1l—ll—()

Network 2 Dong co chay o che do Sao
0.0 Qoo 0.5

— :]—f l——i/l—i/F—( }

Network 3 Dong co chay ¢ che do Tam giac
2.5 121 Qo2 Qo3

. >——[: t:|——4/}—|/}~—( )
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- Chuong trinh viét & STL:

?ETHORH 1 //Dong contacter chinh Q1
/
LD i0.0
[e] Q0.0
i I0.4
A I0.1
- Q0.0
NETWORK 2 //Dong co chay o che do Sao
/¢
LD I0.0
< Q0.2
Q0.0
AN 10.5
AN Q0.3
= Q0.2
NETWORK 3 //bong co chay o che do Tam giac
7
LD Q0.0
LD I0.5
o Q0.3
ALD
A I0.1
AN Q0.2
= Q0.3
Bai tgp 2:

* M9 td dé bai:

- Trube tién chon chidu quay ciia ddng co bang cac nit nhén "Right" hode "Lefi".
Khi én cdc nat nay twong (mg cc contactor Q1 hode Q2 déng lai vi cac dén bido quay
phai "R" hofic quay tri "L" sang.

- Sau &6 4n nit khai dong "Start" thi dong co sé quay & te do !hﬁp trude (contactor
Q3 ¢6 dién). Bay gid co shé cho dong co quay & t6c dd cao hom béng cach an cac nit
twong ng voi céc chidu quay "H-Right" hofc "H-Left". Khi an cdc nit nay thi
contactor Q4 c6 dién.

- Pong co duoe bdo vé qua nhigt va co dimg béng niit nhan "Stop".

- Khéng cho phép dio chiéu trye tiép, cling nhu viée chuyén ddi tbc do chi cé thé

tir thiip sang cao.

* Yéu cdu:

- Viét chuong trinh didu khién téc d§ va dao chidu quay déng co trén phin mém
Microwin 4.0.

- Kiém tra hogt déng bing md hinh.
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* Muc tiéu bai tip.

Sau khi hoe xong bii hoc, sinh vién ¢6 kha nang:

- Lap winh duwoc chwong trinh diéu téc d§ va dao chibu quay dong co trén phin
mém Microwin 4.0 theo yéu cau bai toén.

- Két ndi dwrgre cic du vio/ra cho PLC trén ban thi nghiém

Bai tgp 3: Ung dung Timer diéu khién mé mdy dong co Y/A.

* M6 ti dé bai:

- Sau khi CB 3 pha duoc dong, 4n nut khéi dong "Start” thi ddng co hoat dong & ché
d6 Y. Sau thi gian 10s thi dong co duge chuyén sang hoat déng & ché dd tam gidc.

- Dong co quay theo chiéu phai.

- Khi n mit "Right” hogie "Left” thi déng car s hoat dong & ché dé sao/tam giae v6i
chidu quay 1a chidu di chon. Twong tmg céc dén bao quay phai hoiic trai sang.

* Yéu cdu:

- Viét chuomg trinh mé may dong co Y/A trén phin mém Microwin 4.0

- Kiém tra hoat dong bing mé hinh.

* Muc tiéu bai tap:

Sau khi hoc xong bai hoe, sinh vién ¢é kha ning:

- Lap trinh dugc chuong trinh mé méy déng co Y/A trén phin mém Microwin 4.0
theo yéu cau bai toan.

- Két néi duge cac ddu vao/ra cho PLC trén bin thi nghiém,

3.3. M6 hinh xe chuyén nguyén li¢u

3.3.1. Mé ta

M& phéng mét xe vin chuyén nguyén liéu tir noi ndty dén noi khae véi vide ldy
nguyén liu tir bdu chira vi xa nguyén liéu vao bén chira khic bang cac LED voi nhidu
méu sdc khic nhau. Ciing nhw cac cam bién vi cong the hanh trinh déy tao ra tu déng.

- Ung dung trong PLC co ban: Didu khidn t hop logic.

- Ung dung trong PLC néng cao: Pidu khién trink tar.

- Cach thie ndi ddy cho mé hinh shu & muc 2.

- Cach vén hanh mé hinh:

Sau khi d ndi diy mé hinh véi PLC xong, thuc hign viét chuong trinh theo bai tap

dua ra [c6 thé tr kiém tra cdc ngd vao ra bang phin mém (d6i vai $7-200 ding bang
Status chart)] va sau dé thuc hién md phong véi mé hinh.
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Nguyén ligu trong bdn chira khi dang duge xa hode duoe 1ot vio biéu thj bai nhitng
dong LED chay, cdc dén LED chay dudi twgng trung cho xe dang di chuyén, van thuy
Ire duge biéu thi boi dén sang ddn va tht dan.

Téy theo yéu cu bai tip ma o6 thé 1ap trinh xe chay & ché d ty dong, ché dé tay,
hodc hoat déng ¢ ca hai ché 4§,

3.3.2. Bing ky hi¢u

Ky hiéu Dia chi Chii thich
Start 10.0 Khéi dong hé théng, thudng ha.
End 1 10.1 Cong tic hanh trinh & tram xa, thuong déng
Fill 1 10.2 Cam bién bao xe rdng, thudng dong.
End 2 0.3 Céng the hank trinh tram nap, thudmg déng.
Fill 2 0.4 Cam bién bio diy, thudng hd.




Ky higu Dia chi Chi thich
Stop 10.5 Dirng, thudmg déng.
Step 10.6 Ché d6 bude, thuémg ha,
Auto 10.7 Ché 3 tr déng, thuomg hd.
Dir_A Q0.0 Xe chay vé hudng A
Dir B Q0.1 Xe chay vé huéng B
Yl Q0.2 Van xa nguyén liéu
¥2 Q0.3 Van thuy lyc

3.3.3. Bai tp

Bai tdp thirc hanh:

* Mo ta dé bai:

- Xe van chuyén nguyén lidu c6 thé thye hién qua cong tic chon ché da:

+Ché do tr dong: 10.6.

+ Ché d buge: 10.7.

- Vi tri co ban: Xe & vi tr ¢éng tic hanh trinh End 2 (10.3 va xe chua dwoc lam diy).

- Ché % tr dong:

Khi xe & vi tri co ban va cong téc chon ché d§ dit & ché 4o tu dong, khi nhén nut
khéi dong (10.0) thi van xa Y1 ma, vit ligu duge dd vio xe, cam bién Fill 2 ding dé
nhén biét xe da dugc db day. Khi xe ddy thi van xa Y1 mét dién vi xe chay vé& hudng
B. Sau thai gian 6n dinh 5s, xe dimg lgi tai B (tram nhin nguyén h¢u) khi cham cong
tic hanh trinh 82, Xilanh thuy lwe cta thiét bj xa duge didu khién va tim chén trén xe
duge mo, vat ligu duge rét vao bdn chira. Khi xe xa hét vit lidu cam bién S4 phét ra
tin higu 1, pitténg thiy lue cha thiét bi xa mit dign, thm chin trer v& vi tri ¢fl, xe dimg
5 gidy sau d6 chay vé huéng A. Chu ky hoat déng duoc Lap lqi.

Néu trong chu ky hoat dgng ma nit "dimg" dwgc &n thi qua trinh van tiép tue cho
dén khi xe trér v& vi tri co bin (xe rdng va ¢ tram nhén nguyén liéu) va dimg hiin.

- Ché d9 buoe:

O mbi bugc thyc hién phai théng qua nit nhin "start",

Vi dy: khi 4n "start" xe ding vi tri van xa duqc mé, khi xe ddy thi S3 tac déng, van
xa déng lai. Néu tiép tuc &n "start” thi xe chay vé hudng B.
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* Yéu edu:

- Viét chuong trinh didu khién xe chuyén nguyén ligu nay vi saq o ket ndi vei
thiét bi 7 md phong dé kiém tra hoat ding o hai dang: Didu khién ding 16 hop logic va
diéu khién trinh ty.

- Kiém tra hoat ddng bing mé hinh.

- Churong trinh duge viét & LAD:

Network 1 Khai dong o nho tu dong
0.1 M0
— s
1
Network 2 Reset o nho tu dong

105 M10
s —t®
1

Network 3 Buoc 1: Lay hang

0.3 M1.0 104 M0.0 1.1

- — oS
3

Network 4 Resetbuoc 1

105 MO
— R)
1
Mo.2
1

Network § Buoc 2: Chuyen hang

MO.1 104 Ma.2

— = =
1
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Network 6 Resel buac 2

MO3 Mo.2
— R
1
105
—t -
Network 7 Buoc 3: Xa hang
MO.2 0.1 MO3

1 s>
1

Network 8 Reset buoe 3

MO4 MO.3
— R)
i
10.5
—

Netwaork 9 Buoc4: Trove
MO.3 10.2 Mo.4

— s
1

Network 10 Reset buoc 4

MO.5 MO.4
— R)
1
0.5
—

Network 11 Buoc 5: Kel thue
MO.4 0.3 MO.5

<)

1

Network 12 Reset buoc §

0.1 M0.5
— R)
1

0.5

L— -
Network 13 Lay hang
MO Qo2
— =)




Network 14 Sel 0 nho khoi dong
MO.1 MO0

1 =83
1

Mo 2 37
—{ p—— N TON

+304 PT

Network 16 Xe chuyen ve iram xa
T3 Qo

B s

Network 17 Xahang

MO3 03
— 2

Network 18 Dinh thol glan on dinh sau khi xa het hang
Mo4 T8

— N TON

+30 PT

Network 19 Di chuyen xe ve tram nhan hang

T3 0
—

|Netwom 20  Reselonnho khoi dong

MO5 M0.0
— R
1
0.5
I

Network 45 Qinn thoi gian on dinh sau khi hang da do day xe
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- Chuong trinh duge viét & dang STL:

128

NETWORK 1

s

LD 10.0
s 1.0,
NETWORK 2

e

LDN 10.5
R M1.0,
NETVORK 3
/7

LDN I10.3
A H1.0
AN 10.4
AN HO.0
S HO.1,
NETUWORK 4

1

LDN I0.5
[} M0.2
R 0.1,
NETWORK S
’

LD Mo.1
A IC.4
5 M0.2,
NETWORK €

s

LD MG.3
O 10.5
R MO.2,
NETUORK 7
17

LD HO.2
AN I10.1
E MO.3,
NETUORK &
I3

LD HO.4
ON I10.5
R MO.3,

//Khoi dong © nho tu dong

//Reset o nho tu dong

//Buoc 1: Lay hang

//Reset huoc 1

//Bucc 2: Chuyen hang

//Reset buoc 2

//Buoc 3: Xa hang

//Reset buoc 3



NETUORK 9 //Buoc 4: Tro ve
,t

LD MO.3

A i0.2

5 %¥0.4, 1

NETWORK 10 //Reset buoc 4

£

LD HO.S

ON 10.5

R M0.4, 1

NETWORK 11 //Buoc 5: Xet thuc
¥

Lp KO.4

AN 10.3

5 X0.5, 1

NETWORK 12 //Reset buoc 5

£/

LD HO.1

on 10.5

R KO.5, 1

NETUORK 13 //Lay hang

1

LD NO.1

= Q0.2

NETUORK 14 //Set o nho khoi dong
£

LD MO.1

3 N0.0, 1

NETUORK 15 //Dinh thoi gian on dinh sau Xhi hang da do day xe
/7

LD ¥0.2

TON T3?7, +30

NETUWORK 16 //¥e chuyen ve tram Xa
/i

LD T3a7

- Q0.1
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L\TETUORK 17

/
LD KEO.3
- Q0.3
MNETWORK 18
/
LD MO.4
 TON T38, +30
NETWORK 19
/!
LD T38
e Q0.0
INETWORK 20
/!
LD HO.5
ON I0.5
IR K0.0, 1

//%a hang

//Dinh thoi gian on dinh sau khi xa& het hang

//Di chuyen xe ve cram nhan hang

//Reset o nho khoi dong

3.4. M3 hinh do chibu dai va sip xép vit ligu
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3.4.1. Mé ta

Mo hinh m phéng mét hé théng bang tai vin chuyén g& va sip xép cdc loai gd ¢
chiéu dai ngén khdc nhau vao cic thing chira biing cic cin gat khi nén. Hang LED lén
& trén tugng tnmg cho cac doan g(’)’di chuyén trén bang tai, hang nhd & dudi 12 bing
tai. G4 trong thing chira duge sip xép thanh hang.

- Ung dung trang PLC co ban: Digu khién t hop logic.

- Ung dung trong PLC ning cao: Didu Kién trinh ty.

3.4.2. Cich vin hdank mé hinh

Sau khi 43 ndi ddy mé hinh véi PLC xong, thye hién viét chuong trinh theo bai tap
dua ra [c6 thé tu kiém tra cic ngd vao/ra bing phin mém (dbi véi 57-200 ding bang
Status chart)] vi sau 6 thyc hién mé phong véi md hinh.

Chi c6 thé dat g6 duge trén bang tai néu bang tai hoat ddng. Viée diit nhitng thanh
g8 dai ngén khdc nhau dugc tao ra bing céch 4n nit "Khoi déng” 1au hay ngén.

Khi nhimg thanh gb niy di qua cdm bién quang thi cac cam bién niy s& thay dbi
trang thai, Céc cin gat néu duge kich hoat thi cc thanh g npay vi tri cia no s@ bién
mét va sau d6 mét thanh LED trong hop sng lén cho biét £d da vao trong hop. Tly theo
bai tap it ra ma cd thé phét hién duge ngudi thyc hanh viét chuong trinh sai hay ding.

3.4.3. Bang kf higu

Ky hiéu Dia chi Chu thich
Khéi déng 10.0 Khai dong hé thong, thudrag ho.
Bl 10.1 Cam bién quang, thudmg déng
B2 10.2 Cam bién quang, thudng déng
B3 10.3 Cém bién quang, thuong dong
B4 0.4 Cam bién quang, thudng dong
BS 0.5 Cam bién quang, thuong déng
B6 10.6 Cam bién quang, thudng dong
B7 10.7 Céng tic hanh trinh, thuong dong
BS {0] Céng tac hanh trinh, thuimg déng
S 1.1 Nt nhan dua gd vio thung 1
SII 1.2 Nut nhin dua gd vao thing 1
Ty déng 1.3 Cong tac chon ché 46 tu dong
Tay 1.4 Cong tic chon ché 4 tay
Bing ti Q0.0 Bing tai van chuyén gd
Can gat ! Q0.1 Cn gat dua gd vao thing [
Can gat 11 Q0.2 Cén gat dua gd vao thung I1
Pén bio Q0.3 Dén bdo bang tai san sang nhin gd
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Bai tdp thiec hanh:

* M6 td dé bai:

Mo hinh do chiéu dai va sdp xép vit liéu duge ding dé md phong viée shp xép cac
thanh gd ¢4 chiéu dai ngén khac nhau trén bing tai vio cc thing khac nhau.

Hg¢ théng ¢6 thé hoat dong & hai ché dd: ty dong va bing tay.

-Ché dé tr déng:

Khi "den bio" sang bio hiéu hé théng sin sing lam vige. Béng cich nhél{l nat
"Khdi ddng” thi "den bao™ tit va mat tin hiéu khoi dong duge tao ra. Cac thanh gé don
duge dat 1én biing tai {bing nit 4n khoi dong) va bing tai chuyén dong.

Chiéu dai clia thanh gd duge nhdn biét biing cdc cam bién quang B1, B2, B3. Didu
nay ¢6 nghia:

+ Cam bién B1 tac ding twong ing g ngdn.

+ Cam bién B1 va B2 tac dng twong tmg gd trung hinh,

+ Cam bién B2, B2 va B3 tac dong tuong img g dai.

Khi g ngdn dén cam bién B7 thi "Tay gat 1" s& ddy thanh g6 niy vao thing 1. Khi
g0 trung bink dén cam bién B8 thi "Tay gal 2" s& ddy thanh gd ndy vao thimg 2. G& dai
thi duge di chuyén ti¢p tue dén khau xir li ké tidp. Tay gat | va tay gat 2 duoc sir dung
bing khi nén, duoe diéu khién khoang | gidy va sau d6 tra vé vi trf co ban cta né.

Sau khi sy sdp xép thanh chng (tuomg tng véi cde cam bién quang B4, BS va B6) thi
thict bi tyr dong phit tin higu khéi dong 1iép theo va biing tai lai van chuyén g5 tiép tuc

- Ché d6 bang tay:

O ché d tay mdi thanh gd duge xir 1y xong thi yéu cu khéi dong lai hé théng bing
tay. Tin hiéu khoi dong chi duge phép xir Iy néu viée didu khién trude diy duoe bio
bang dén. Ngay sau khi sap xép thanh cong thi dén bio lai sdng.

Tay gat 1 va 2 duge diéu khién bang tay tir nit nhn didy khién,

Ghi chii: Day chi 1d mdt khau sip xép gd, v gd duoe dat vao bing tai nhér nit nhin
khoi déng. Biéu nay cé nghia nit nhdn khei dong vira ddng vai trd khai dong vira la
nai cung edp gh cho bing tai.

* Yéu cdu:

- Hay viét chwong trinh didu khién hé théng nay va kidm tra béng m hinh & hai cach:

a) Ding t6 hop logic.

b) Dung phuong phip diéu khién trink tu.

- Két nbi kiém tra trén ban thi nghi¢m,
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* Muc tiéu bai 1dp:

Sau khi hoc xong bai hoc, sinh vién cé kha nang:

- Lap trinh duge chuong trinh trén phin mém Microwin 4.0 theo yéu ¢l bai todn.

- Két nbi dugce cac diu vao/ra cho PLC trén ban thi nghiém.
- Chuong trinh vidt & LAD:

Network 1
SMO.1 Q0.3
— $)
Qe.0
s)
3
Moo
5)
3
Network 2
11 MO.O
— =)
Network 3
2 MO0
— :1)
Network 4
12 Qoo
— PR
Network §
2.0 Qe.0
o aalinnts
Qo3
R)
1
Network6
0.1 MO.4
— /P
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Network 7

10.1 02 ; Mo.2
A P $)
1
0.1
R)
1
Network 8
0.1 102 Q0.0
-t i~ || | P——5)
1
Network 9
M0 Mo.1 107 Qoo
s —" R)
1
Q0.1
$)
1
Network 10
MO0 MDA 0.7 Q0.0
o — P ——r)
1
Network 11
"3 10.7 Qoo M0.0

b b b e

Network 12

MC.0 M0.2 1.0 Qo0
- b — - —p R)

1
Q0.2
s)

Network 13 L
MO0 Mo.2 [1.0 Q.o

—-{/IL—|/|——|/}——|$’}——( R)
1



Network 14

4 1.0 Qoo Mo

— A I—i/}—{PP—(S)

Network 15
0.4 M0 ano
=1+, f—r 8)
1
05 Q0.3
I s)
1
Q0.1
R)
2
M0
—(R)
2
Network 1§
M0.0 0.6 Qo3

bt b N (%)

Network 17
|o4 Q0.3
- $)
\05 Qoo
R)

Network 18
106 MO 0.3
L o ——d 1N -—(S)
M1
R)
&
Qoo
R)




3.5. M hinh thiét bi ning hang

7 THiET BINANG HANG N
- -
; S — .
I
wo
"
iy
L}
1 Raniin2
Banldn1 52 33
Thanh chdn Bannang
O o
4
@ 104 @ 0.8 @ 2
O O Q==
200
“Qs,

3.5.1. Mé td

Mé phong mdt hé théng ning hang bing cdc dén LED véi nhidu mau sic khic
nhau. Hang hoa tir ban lan thdp duge dua 1én cao sang bin lin 2 nhér vao ban nang. Hé
théng nay thudmg thiy trong viée sap xép hang héa trong kho hogic dua hang hod vio
cac khoang chira hang clia may bay.

Ung dyng:

- PLC co ban: Diéu khién té hop logic.

- PLC ning cao: Diéu khién trinh tu.

- Két ndi ddy nhur trinh bay & muc 2.

3.5.2. Cdch vin hanh mé hinh

Sau khi da néi day mé hinh véi PLC xong, thye hién vidt chuong trinh theo bai tip
dua ra [¢6 thé tw kiém tra cac ngd vao/ra bing phin mém (déi véi §7-200 diing bing
Status chart)] va sau d6 thue hién mé phong v&i mé hinh.

Vat thé trén ban lan 1 xem nhu do mot nod khac chuyén dén. Cir sau khi viit thé
duge dua sang ban ndng thi mot vat thé trén ban Yn | lai xudt hién. Vit thé trén ban
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nang duge dira sang déu bén kia ciia bin néng nho vao bing tai trén ban ning {tuong
trung béi LED chay dudi). Khi vt thé duge dua sang ban lin 2 thi né s& lan dén cubi
ban va dirg lai Is, sau d6 1 bién mit.

3.5.3. Bing Ky hi¢u

Ky hig¢u Dia chi Chu thich
ON 10.0 Khei dang hé théng, thuong ho
OFF 10.1 Dirng hé théng, thuong déng
S2 10.2 Bio hang & vi tri cudi ban ndng, thudng déng
S3 10.3 Gidi han duéi ban ndng, thudng dong
S4 10.4 Gidi han trén ban nang, thuomg déng
S5 10.5 Béo hang & cudi ban lan 2
Thanh chin Q0.0 Chian hing ha & ban nang 1
Bing tai Qo.1 Bing tai chuyén hang
K1 Q0.2 Ning hang hod lén
K2 Q0.3 Ha ban néng xubng J
Bai tdp thyee hanh:

* Mo ta dé bai:

- Hang héa duoc dat sin trén ban ldn 1. Ban ning & vi tri gidi han dudi thi khi dn
nit khei dong "ON", bang tai trén bin nang hoat ddng, déng thoi thanh chan ha xudng
(sir dung khi nén) khoang 2s d& hang hoa duge dua sang ban nang. Sau dé thanh chin
trér vé vi tri .

- Khi hang hoa dén vi tri cudi ban nang (82), thi bang tai ding. Khoi dong tir K1
cha ddrg co M1 6 dién kéo ban nang lén. Khi dén gi¢i han trén thi bin ning dimg lai.
Béng tai bét diu chuyén dong dua hing sang ban lin 2.

- Khi hang dén cong the hanh trinh S5 thi bang 13i dimg. Khoi ding tir K2 cuia dong
o M1 c6 dién ha ban nang xudng, dén gidi han dudi thi dimg.

- Qué trinh méi Iai bt déu cho dén khi nio nhén nit dimg "OFF".

* Yéu cdu:
- Vidt chuong trinh diéu khién thiét bi ning trén va kiém tra béng mé hinh theo
hai cich:
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+ Viét theo t6 hop Logic.

+ Viét theo diéu khién trinh tu.

- Két ndi kiém tra trén ban thi nghiém.

* Muyc tiéu bai tdp:

Sau khi hoc xong bai hoe, sinh vién ¢6 khi néng:

- Lép trinh duge chuong trinh trén phin mém Microwin 4.0 theo yéu edu bai toén.
- Két ndi duge phan cimg trén ban thi nghiém.

- Chuong trinh vidt & LAD:

Network1 Selanho ty dong
100 M20.0

— |_‘f)

Network2  Resetonho tu dong
10.1 M20.0

—|/I—~<§e)

Network 3 Buac 1: Nhan hang
M200  M201 W51

— /= $)
Networkd4  Reset buoc 1
M52 M15.1

R)
01 1
— /

Network 5 Buoc2: Nang hang

Mi5.1 10.2 M15.2
— s

Network6  Reset buoc 2

M5 W52
R)
0.4 1
— s

Network 7 Buoc 3 Chuyen hang
M15.2 10.4 M15.3

— J—i/}-—(f)
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Network 8 Resetbuoc 3

Mi54 M15.3
R)
1
10.1
-

Network 8 Buoc4: Ha ban nang

Mi54 05 M54

—ll—l|—<§)

Network 10 Resei buoc 5

Mis5 M15.4
R)
}
101
-— 7

Network 11 Buoc 5: Ket thuc

M15.4 0.3 Miss

s B 2

Network 12 Reset buot 5

M15.1 M15.5
— R)
1
0.1
—

Network 13 Set o nho khoi dong

M5 M20.1

B

Metwork 14 Reset o nha khol dong

M55 M20.1
R

1
0.1
L/




Network 15

M15.1

M15.3

Network 16

M15.1

1 —p—n o

Khoi dong bang tai tren ban nang

Q01
)

Dinh thai gian thanh chan co dien 25

37

+204PT

Network 17 Dang dien cha thanh chan

37 000
— )

Network 18

M152

Nang hang hoa

Q0.2

Network 19 Ha ban nang

- Chuong trinh viét & STL:
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M154 Q0.3

— )
NETWORK 1 //Set o nho tu dong
/
LD 10.0
s K20.0, 1
NETWORK 2 //Reset o0 nho tu dong
74
LDN I0.1
R ¥20.0, 1
NETUORK 3 //Buoc 1: Nhan hang
it
LD H20.0
N Mz20.1
=} Mi5.1, 1



NETWORK 4

£

LD M15.2
ON I0.1

R Hi5.1,
NETWORK S

I&4

LD Hi5.1
AN 10.2

S H15.2,
HETVORK &

LD H15.3
N 10,1
R H15.2,
MNETWORK 7

oy

LD M15.2
AN 10.4
s H15.3,
NETWORK 8

LD H15.4
oN 10.1
R H15.3,
NETWORK 9

7

LD M15.4
i 10.5
S M15.4,
NETWORK 10
LD H15.5
ON 10.1
R H15.4,

//Reset buoc 1

//Bucc Z: Nang hang

//Reset buoc I

//Buot 3: Chuyen hang

//Reset buoc 3

//Buoc 4: Ha ban nang

1

/fReset buoc S

1



NETWORK 11 //Buoc 5: Ket thuc

/

LD Ni5.4

AN 10.3

ES Mi5.5, 1

NETWORK 12 //Reset buoc §

1

LD Nis.1

ON 10.1

R N15.5, 1

NETWCORK 13 //%et o nho khai dong
/

LD M15.1

3 N20.1, 1

NETUORK 14 //Reset o nho khoi dong
124

LD H15.5

oN 10.1

R %20.1, 1

NETWORK 15 //Khoi dong bang tei tren ban nang
’

LD H15.1

Q H15.3

- Q0.1

NETWORK 16 //Dbinh thoi gian thanh chan co dien 2=
124

LD HiS,1

EU

TOF T37, +20

NETWORK 17 //Dong dien cho thanh chan
4

LD T37

L Qo.o

NETUORK 1B //Nang hang hoa

/7

Lo His5.2

L Q0.2

NETWORK 18 //Ha ban nang

/

LD M15.4

- Q0.3
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3.6. M hinh thiét bj déng vé nudc chai

3.6.1. Mé 1d

Mé phong mét‘thiét bj déng vé nudc chai ¢6 chc cam bién, cong the hanh trinh va
su chuyén dong bang cic LED.

Ung dung:

- PLC co ban: Didu khién t8 hop logic.

- PLC néng cao: Diéu khién trinh .

Céch két ndi day nhu sau:,

Thiét bj véo Van xa
nude chai
Vi tr trén clia Cém bién
can vao nudc o gidi han trén
s =
p(elie](e]
Vi il dudi Cam bién
cua cin vao mute ngﬁ han dudi 000
Bang tii dua crai | Q)OO
vao ket 0 O O
— \
Cam bign QO oenbao
viln o Khdi déng
7
™
0o Do © o0 D ooa
0.1 Qw1 Qa
O Qo2 Quos
Quw 0.3 u, @Sbn:

3.6.2, Cdch vin hanh mé hinh

Sau khi di ndi day mé hinh véi PLC xong, thl,rc hign viét chuang trinh theo bai 1ap
dua ra [c6 thé v kidm tra cde ngd vao/ra bing phén mém (ddi véi $7-200 ding bang
Status chart)] va sau d6 thye hién mé phéng véi md hinh.

Hai chai bia bén phai duge xem la chai rong. Chai & vi tri thit ba duge xem nhw
chai d3 duge dwa dén ding vi tri. Nude trong chai dang lén duge md phong béng dén
LED séng din.
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Thy vao su sang din nay ma c6 thé djnh thoi gian lam ddy chai. Khi chai da duge
dé ddy nude va néu bang tai vin chuyén chai hoat dong thi chal day s& t dong duge
chuyén sang bang tai dua chai vao két. Mgt tin higu s& phét ra néu chai da dung & vi tri
trong két. Khi két dat dén 12 thi n6 khong thé tu Reset duge. Dé co thé xda cac LED
trong két nay phai dn nit "Khoi dong”.

Dé hoat ddng gibng thuc té thi khi cin vio nuoe dén midng chai phai dimg lai 1s dé
on dinh.

3.6.3. Bang ky higu

Ky hiéu Bia chi Chii thich
St 10.0 Gioi han trén cla can vao nude, thudng dong
52 0.1 Gi6i han dudi ciia cdn vio nurée, thudmg déng
S3 10.2 Cam bién vi tri chai, thudmg he
84 0.3 Khai dong hé théng, thuong ha
S5 10.4 Chai ding vi trf trong két, thuong ho
K1 Q0.0 Van xa nudc
K2 Q0.1 Ha cin vao nuwée xudng
K3 Q0.2 Ning cén vio nwdc lén
K4 Q0.3 Bing 1ai vin chuyén chai rdng
€] Q0.4 Pén bio két ddy
Bai tgp thyc hdnh:

* MG ta dé bai

- Trude khi van hanh thiét bi vd nuée chai thi cac chai rdng phéi duge diit 1én bang
tai. Néu sau d6 nit nhdn khoi déng (10.3) duge tac déng, thi bang tai s¢ van chuyén
chai rdng vi thoi gian tri hoan ban ddu I 1s,

- Biing tai dimg lai khi c6 mdt chai dén cam bién vi tri (10.2),

- Biy gi¢r cén vé nudc s ha tir trén xudng, khi dén gisi han dudi (10.1) thi dimg lai,
sau d6 1s van xa s& duge m& dé nude vao chai, van xa sé dong lai khi chai day thai
gian lam ddy kéo dai khoang 3s.

- Sau khi van xa dang lai 1s, can vé nude duge nang 1én, dén gidi han trén (10.0)
thi dirng lai. Sau dé 1s, bang tai vin chuyén chai rdng lai tiép tuc va qué trinh cir
the lap lai.

- Chai d3 46 ddy nudc duge dua sang bing tai dua chai vie két khi bang tai chai
rong hoat déng, khi chai ding vi tri trong két thi ¢ mét tin hiéu phat ra (10.4).
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- Qua trinh duge lap di lap lai cho dén khi s6 lwong chai trong két da 12 chiée, lic
niy dén béo sang 1én va hé théng dimg lai. Qua trinh mai lai bit diu khi nit nhin
"khéri dong" duge tac dong.

* Yéu cdu:

- Viét chuong trinh diéu khién trén phin mém Microwin 4.0.

- Két ndi kiém tra trén ban thi nghidm.

* Mue tiéu bai tap:

Sau khi hoc xong bai hoe, sinh vién cé kha ning:

- Lip trinh duoe chuong trinh trén phéin mém Microwin 4.0 theo yéu cdu bai todn
" . Két ndi duoe phin cimg trén ban thi nghigm

- Chuong trinh viét & LAD:

Network 1 Khoi dong he thong

0.3 a0
— A

Q0.3

MO.0
e L 2.

Network 2 Dung bang tai-va ha can
Q03

0.2
— i R)
1
Q0.1
s)
1
Q0.2
R)
1

Network 3 Dung han can va cn dinh 28

10.1 Qo1
—{ s b——r" R)
1
MO.5
s)
1
Network 4 Thoi gian on dinh
MOS T37
_{ IN TON

+204PT

1435
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Network § Mo van xa
T37 Qoo

— s)
1
03
(R)
1

Mo 5
R)
1

Network 6 Tinh thai gian lam day

000 738
I p———N  TON
+46-{ PT
Network 7 Dang van xa
(03] T3 Qo.0
s R)
1
Mz
$)
1

Network § Thoi gian cho sau khi lam day

41

M0.2
—

+104PT

TON

41 a2
F bt 3)
1

003
—(R)
1

M1
—(s)
1

M29

—(R}
1

Network 9 Nang can sau khi cho




Network 10 Dung nang can
MO.1 0.0

— s

Netwark 11 Tinh thoi gian nang
W10 T

N

+20-FT

Network 12 Dua chai vag ket

T39 Qo3
— $)
1
M0
R)
1
Network 13 Dem chai
2.4 o
— F——P}—CU CU
Mo
- —F
24PV

Metwork 14 Bao du 12 chail

e Qo4
— (s
1
Network 15
co Qu3

Metwork 16 Thol gian bao day ket (2s]
Go4 40

| ———— N TON
+104 T

Qo.2
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- Chuong trinh duge viét & STL:

NETEORK 1L //¥xnot dong he thony
L nhan (MO} thl bang tal 2= hoat dnsy
Lo 0.3
LD X0.0
EU
CLD
R Q0.0, 3
1 Qo.3. 1
NETWORK 2 //dung vang tai-va ha can
LD I0.2
Eu
R Q0.3, 1
s Qo.1, 1
R Qo.2, 1
NETUORK 23 //Dung ha can va on dinh 2
it
LDN 0.1
ED
R 0.1, 1
S HD.S, 1
NETUORK 4 //Tthol gian on dinh
it
Lo HO.S

TCN Ti7, +20

NETWORK 5 //No van xa

i

Lo Ta?

s Qo.0, 1

R 0.3, 1

R Ho.s, 1

NETUWORK 6 //Tinh thei gian lam day
¥4

LD Qd.0

TON Ti8, +40

NETFORK 7 //Dong van xa

ré

Lon Q0.1

A Tie

R Q0.0, 1

s n2.0, 1

NETUORK B //Thoi gian cho sau kh1 lam day
’e

Lo H2.0

TON T41, +10
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NETUORX 9 //Nong can aau khi cho
/i

Lo T41

S €o.z, 1

R QD.3, 1

s HO.1i, 1

R H2.0, 1

NETUORK L0 J/Dung nang can
[£4

LD HO. 1

AN ID.O

Ev

R Qo.z, 1

S H1.G, 1

R HO.1, 1

R Q0.1, 1

NETUORK 1L //Tinh thoa gian nang
/7

LD X1.0

TON TI9, +20

NETWORK 12 //Dua chal vao ket
£

LD T8

3 Q0.3,

R ¥1.0, 1

NETUWORK 13 //dem chai

14

LD ID.4

Eu

LD Ho.O

CTU co, +12

NETUORK 14 //bmo du 12 chai
/i

Lo co

-3 Q0.4, 1

NETUORK 15

LD co

R 0.3, 1

NETUORK 16 //thoi gian bac day ket (23}
£

LD Q0.4

TON T40, +10

NETUORK 17 //Lap lai chu ky
/

LD T40

- MO.O

R 0.4, 1
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3.7. Mé hinh thiét bj trgn hoa chit

A
THIET BITRON N ( - N
»
Y O 0
o
ra =1
At s ©
ar
TIPS
0
O 14
Qorr L L
N /s
N N
@ow o
0= 0=
(@]
@)

3.7.1. Mé ta

M6 phong mét thiét bi tron dinh lrgng, sir dung cic cam bién analog dé do lugng
chit 1éng chira trong binh va do nhiét d§ trong binh. Nhiét d6 va lugng chat long trong
bink ¢6 thé dugc didu chinh trudc bing cac phim chinh dinh bén ngoat,

Ung dung trong PLC ning cao (diéu khién tuln ty, xtr Iy tin hiéu analog, céc phép
todn, b9 diéu chinh 2 diém...).

3.7.2. Cdch vin hanh mé hinh

Day 1a mb hinh thiét b won ding cac cam bién analog, M3 hinh nay duoc thidt ké
cho cie PLC ¢6 gin céc mddun ngé vio analog co ngd vio l& dién dp (0-10V), Tay
theo loai PL(‘ va cling tily theo cac médun ngd vio analog hién c6 ma chiing ta c6 thé
dua ra mot sé bai tap phi hep.

Cam bién do l’lhlEl d6 & md hinh nay dwoc thiét ké phy thude vao V3. Co nghia la
néu V3 duoc cung cap dién thi nhiét do tang dan tir khoang 5°C 1én va dén cuc dai la

100°C. Néu V3 mét dién thi nhiét dj wr dong giam xuong tir .

Dbi voi cam bién do lugng chét long, né chi do duge tai mai thai diém va chi
véi mét bom chét long. Tire 1a néu nhu bom A hoat dong thi bom B phai ngung va
nguoc lai.
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3.7.3. Bing ky hicu

Ky hiéu Pia chi Chi thich
All AIW0 Cam bién nhan biét lwgng chat [dng trong binh
Al2 AIW2 | Cam bién nhin biét nhiét 43 trong binh
Al3 AlwW4 Dat chinh trude luong chat long can thiét
Al4 AIWG6 | Dit chinh truge nhiét 4 can thiét
ON 10.0 Khéi dong hé théng, thuong he
OFF 10.1 Dimg hé théng, thuong dong
Vi Q0.0 Bom chit long A
V2 Q0.1 Bom clidt long B
V3 Qo.2 Cung cip nhiét cho binh trén
va Q0.3 Van x4 chat [ong

- M1 Q0.4 Quat trén hoa chat

Bai tip thyc hanh:

* M6 td dé bai:

- C6 hai logi chét léng A va B cin duge tron v6i nhau theo ty 1¢ 1/3. Nhigt do can
thiét dé trdn hai chéat nay duoc dat chinh & Al4. Lugng chat long muon tron duge dat
chinh & AI3.

- Khi 4n niit khai dgng "ON" thi bom B hoat déng trurde. Sau khi chit iong B dat dén
mire cin thiét thi dimg lai (duge nhin biét bai cam bién All). Nhiét db trong bdn tron
dugce tang dan 1én dén gia tri dat (sai so cho phép la = 10%, duge nhan bict boi cam bién
Al2) thi bom chat long A hoat ddng, dong thoi quat trong bon trén cling quay.

- Khi chét long A da dé dung lugng cho phép thi bom A dimg. Quat trgn tiép tue
quay trong khoang thoi gian 10s nira thi dimg lai. Sau dé van x4 tr déng mo ra dé xa
chat long da tron vao bdn chira.

- Qud trinh méi lai bit dAu, néu nit nhén "ON" duge an. Hé théng co thé dimg néu
nhén nit dimg "QFF".

* ¥éu cau:

- Viét churong trinh diu khién trén phin mém Microwin 4.0.

- Két néi kiém tra trén ban thi nghig¢m.

* Muc tiéu bai tdp:

Sau khi hgc xong bai hoc, sinh vién ¢6 kha niing:

- Lép trinh duoc chuong trinh trén phén mém Microwin 4.0 theo yéu cau bai toan.

- Két ndi duge phin cimg trén ban thi nghiém.
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- Chuong trinh viét & LAD:

Network 1 Khol dong he thong
0.0
— )
1

Network 2 Dung he thong
10.1 MO.0

—/F—CRr)
1

Network 3 Dal chinh luong chal long can tron

SMO.0 MOV-W
— F——EN  ENO—

AlW4 1IN QUT |- VW10

Network 4 Dat chink nhiet do tron can thiet

SM0.0
—

F VW12

Network § Xac dinh luong chat long B can thiet

SMO.0 DIv-l
— F——EN  Eno

VW10 IN1 QUTF #Tam_thoi2
+34IN2

Network §  Khol dong bom chat long B

MO.0 Q0.1
— i P—Cs)
1
Network 7 Cung bom B
M0.1 Q00
— B
MO0
—] /

#T



Network 8 Xac dinh luong chat long B da du muc can thiet

AWO MO
()
VW22

Network 9 Xac dinh luong chat lang A da du muc can thiet
AW Mo.2
)

e
0

YW1

Network 10 Gloi han duol nhiet do dat

sMoo | MuLl
— b——EtN ENOp———
YW12 1IN QUTF #Tam_thoit #Tam
+104 IN2

Network 11 Gioi han tren nhiel do dat

SM0.0 MUL_|
— ——eN ENOP——
VWI2{INT  OUTE #Tam_thoid #Tam
104 Nz

Network 12 Xac dinh xem nhiet do bon tron da dat den gla tri dat?

AW2 AlW2 MO.3
e t—C )
VW14 VW18

Network 13 Cap nhiet cho bon fren
MO.1 MO.3 Q02

— />

Network 14 Bal quat tron

M03 Qo4
—— —A5)
1
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Network 15 Bom Ahoat dong
M3 Qoo

4 A F——s)
1

Network 16 Dung bom A khi luong chat long da du

M2 Qo
— RY
1
M0.0
i,

Network 17 Dinh thoi gian tron

Qoo 137

F— NN TOF

+04 T

Network 18 Xa chat long da tron
T37 Q0.3
— N>

AIWO Q0.3
_| =s| R)
+0 1
M0.0
Y

Network 19 Dong van xa khi chat long trong thung da xa het



- Chuomg trinh viét & STL:

NETWORK 1 //Khoi dong he thong

LD I0.0

3 HO.O, 1

NETUWORK 2 //Dbung he thong

b s

LDN I10.1

R HD.O, 1

NETWORK 3 /fbat chinh lueng ¢hat long can tron
s

LD SKO.O

MOVW AIWE, VW10

NETUORK 4 //Dat chinh nhiet do tron can thiet
&
LD SHO.OD

HOVY ATWG, VW12

NETWORK 5 //¥ac dinh luong chat long B can chiec
i

LD sKa.0

HOVY VW10, #Tam thoiz

AENO

/I +3, ATam_thoil

AENOQ

HOVW  #Tam_thoi2, VUz2

*1 +2, Vu22

HETUORK 6 //¥hoi dony bom chat long B
i

LD HO.O

EU

-3 Q0.1, 1

NETWORK 7 //Dung bom B

ik

LD He.1

ON HO.O

R Q0.0, 1

NETWORK 8 /{¥ae dinh luong chat long B da du mwuc can thiet
&

LDW>= AIWOD, VWzz

= MO. 1
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NETVUORK 9 //%ac dinh luong chat leny A da du wuc can thiet
7

LbU>=  ATUO, VW10

= no.z

NETVORK 10 //Gioi han duoi nhiet do dat
i

LD 5M0.0

HOVY VU12, #Tem_thoil

AENO

Lh +10, H#Tam thoil

AEND

MOV HTem _thoil, VU14

L34 +9, Vulg

NETVORK 11 //Gioi han tren nhiet do dat
2

1D SKG.Q

KoVl vViz, ATem choid

AING

= +106, ATam thoil

AENOQ

MOVE  HTem _thoid, VWls
*1 +9, Viig

NETUORK 12 //¥ac dinh xem nhiet do bon tron da dat den gia tri dac?
1

LD¥>=  AINV2, VW14

A<~ AIN2, VU16

= 0.1

NETUORR 13 //Cap nhist cho bon tron
I

LD m.1

AN ¥0.3

= m.z

NETUORR 14 /{Bat quat tron
i

Lo ¥0.1

S Q0.4, 1

NETWORK 15 //Bom A hoat dong
i

Ld 1.3

v

3 Q.0, 1



NETHWORK 16 //Dung Bom A& khi luong chat long da du

it
LD HO.2Z

ON MO.O

R Q0.0, 1

NETUORK 17 //Dinh thoi gian tron
LD Q.0

ED

TOF T3%, +10

NETWORK 18 //¥%a chat long da tron

e

LD T3?

ED

S Q0.3, 1

NETWORK 19 //Dong van xa khi chat long trong thung da xa het
o

LDU= AIvo, +0

oN KC.0

R Q0.3, 1

CAU HOI VA BAI TAP

1. Ciu héi

Cén 1. Néu cach két ndi dau vao va diu ra trén cac mé hinh thi nghiém ding trong
PLC §7-200.

Céu 2. Néu tac dung clia cde cam bién trong mé hinh do chiéu dai vt ligu

Cdu 3. Trong md hinh thang miy, khi cong tac hanh trinh gidi han trén.va durdi khi
lip bj ddi chd cho nhau thi khi vn hanh hi¢n tgng gi s xdy ra? Cdch khac phyc trén
chwong trinh lap trinh?

Ciu 4. Trong mé hinh diéu khién dong co chay Y/A, dau vao 10.4 6 thé sir dung
dang tiép diém thuong dong hay khéng?

Céu 5. Trong md hinh diéu khién xe chuyén nguyén liéu, diu vio 10.5 c6 thé s
dung dang tiép diém thuong mé hay khong?

2. Bai tap:

Bai 1. Viét chuong trinh diéu khién dang Set, reset & mo hinh do chiéu dai vat li¢u
vi mé hinh thiét bj ning hang.

Béi 2. Cho bédn trin c6 ddng co hoat dong nhr sau:
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- Khi dn nat "Start”, thi déng co quay phai & tde dd thdp trong thai gian 10s —
dirng 5s — quay trai 10s -» ding Ss.

- Qué trinh ctr thé Iap lai. Sau khodng 20 Iin ldp thi ddng co dimg 105 va sau do
quay phai & tdc do thap, duge 5s thi chuyén sang quay & toe do cao khoang 30s thi
ding han,

- Bén trdn c6 thé dimg bing cdch &n niit dimg "Stop”.

* Yéu clu;

- Quy udre cac diu vaorra.

- Viét chuong trinh & dang LAD va STL.

- Nap vao PLC va chay thyr,
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MUC LUC

Lovi noi diu
Chuong trinh médun dao tao ldp trinh PLC
Bii 1: DAl CUONG VE DIEU KHIEN LAP TRINH
1. Téng quan vé didu khién
1.1. Biéu khién ndi cimg va didu khién lap trinh
1.2. CAu trac chia mét PLC
2. Thiét bj lap trinh $7-200
2.1. Bia chi cdc ngd vao/ra
2.2. Phiin chit chi vj tri va kich thuéc cia & nher
2.3, Philn sé chi dia chi cta byte hodc bit trong mién nhér di xéc dinh
2.4. Céu tric bd nhé ciia $7-200
2.5. Xir ly chuong trinh
2.6. Cai dt va sir dung phin mém Step 7 Microwin 4.0
Cau hoi va bai tip
Bai 2: CAC PHEP TOAN NHI PHAN CUA PLC
1. Cac lién két logic
1.1. Cée iénh vio/ra va cac 1énh tiép diém co ban
1.2. Céc lénh lién két logic co ban
1.3. Lién két cic cong logic co bin
2. Cic 1énh ghi/xéa gia tri tiép diém
2.1. Lénh SET (8) va RESET (R) trong $7-200
2.2. Timer
2.3.B6 dém (Counter)
Céu hoi va bai tap
Bai 3: CAC PHEP TOAN SO CUA PLC
1. Chire nang truyén din
1.1. Truyén Byte, Word, Doubleword
1.2. Truyén 1 ving nhé di licu
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28

30
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41
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59
66
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2. Chire ndng so sanh. dich chuyén, chuyén déi 72

2.1. Chirc nang so sanh 72

2.2. Chire nang dich chuyén 80

2.3, Chire nang chuyén déi 83

2.4. Chirc nang toan hoc 85

3. Dong ho thoi gian thue 91

Cau hoi va bai tap 103
Bai 4: LAP DAT MO HINH BIEU KHIEN BANG PLC

1. Gioi thigu 104

2. Cach két ndi day 105

3. Cac md hinh va bai tip itng dung 107

3.1. M6 hinh thang mdy xay dung 107

3.2. M6 hinh diéu khién ding co Y-A 118

3.3. M6 hinh xe chuyén nguyén liéu 122

3.4. M6 hinh do chidu dai vi sip xép vat ligu 130

3.5. M3 hinh thiét bi ndng hang 136

3.6. M& hinh thiét bj déng v6 nu6e chai 143

3.7. M9 hinh thiét bj tron hoa chit 150

Cau hoi va bai tap 157

TAI LIEU THAM KHAO 159
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GIAO TRINH LAP TRINH PLC

(Tai ban)

Chiu redci nhiém xudt bdn

TRINH XUAN SON
Bién tip : DINH THI PHUONG
Chié b - TRAN KIM ANH
Sti ben i BINH THI PHUONG
Trink bay bia : VU BINH MINH

In 300 cudn khé 19 x 27em tai Xuong in Nha xut ban Xay dung. Gidy chip nhan ding ky k&' hoach
Xudt ban s6 36-2013/CXB/1108-158/XD ngiy 5-1- 2013. Quyét dinh xudt ban 6 185-2013/QDXB
ngity 21-8-2013. In xong nop Juu chidu thing § -2013.
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