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TUYEN BO BAN QUYEN:

Tai liéu nay thudc loai sach gido trinh nén cic ngudn thong tin cé thé duoc
phép ding nguyén ban hodc trich dung cho cac muc dich vé dao tao va tham khao.
Moi muc dich khac mang tinh l1éch lac hodc str dung vo1 muc dich kinh doanh

thiéu lanh manh s€ bi nghi€ém cam.



LOI GIOI THIEU

PLC co ban 1a mdt trong nhitng mé dun chuyén mon mang tinh dac trung
cao thudc nghé Dién cong nghiép. Sau khi hoc mé dun nay, hoc vién cé du kién
thire va k¥ ning dé hoc tap tiép cac md dun PLC nang cao, Chuyén dé diéu
khién lap trinh ¢& nho ...

Giéo trinh nay duogc thiét ké theo mo6 dun thudc hé théng mo dun/moén hoc
ctia chuong trinh ddo tao nghé Dién cong nghiép & cép trinh d6 Trung cip nghé
va dugc dung lam gido trinh cho hoc vién trong cac khoa dao tao chuyén nganh.
Ngoai ra, gido trinh ciing c6 thé duoc sir dung cho dao tao ngin han hodc 1am tai
liéu tham khdo cho céc cong nhan k¥ thuat, cac nha quan 1y va nguoi st dung
nhan lyc tham khao. Gi4o trinh mé dun nay dugc trién khai sau cac moé dun Ky
thuat s6; Lap trinh Vi diéu khién; K¥ thuat cam bién. M6 dun cung cip nhimg
kién thirc co ban vé ngon ngir lap trinh trong PLC cting nhu trang bi nhimng ky
ning vé lap dit cac bo diéu khién 1ap trinh va k¥ nang 1ap trinh giai quyét cac
bai toan diéu khién c& nho.

Trong qua trinh bién soan, do thot gian, kinh nghiém va trinh d6 c6 han nén
kho tranh thiéu sot, mong cac thay co ciing nhu cac doc gia nhan xét, danh gia,
bd xung dé tai liéu ngdy mot hoan chinh hon

Xin chén thanh cam on!

Hanoi, ngay thang nam 2013
Tham gia bién soan
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TEN MO PUN: PLC CO BAN

Mai s6 mé dun: MP27
Vi tri, tinh chat, y nghia va vai tro ciia mé dun:

M6 dun PLC co ban hoc sau cac moén hoc, mo dun: Ky thudt co so, chuyén
mon.

La mé dun chuyén mon nghé.

M6 dun nay nham trang bi cho hoc vién cac trudng day nghé nhitng kién
thire vé diéu khién 1ap trinh, véi nhimg kién thic nay hoc vién co thé ap dung
truc tiép vao linh vuc san xuét ciing nhu doi séng. M6 dun nay ciing c6 thé sir
dung lam tai li¢u tham khao tdt cho cac can bod k¥ thuat, cac hoc vién cuia nganh
khac c6 quan tam dén linh vyc 1ap trinh diéu khién.

Muc tiéu mo dun:

- Trinh bay duoc nguyén ly hé diéu khién 1ap trinh PLC; So sanh cac uu
nhugc diém véi bo dleu khién c6 tiép diém va cac bo 1ap trinh c6 nho khac.

- Phan tich dugc ciu tao phan climg va nguyén tic hoat dong ctia phan mém
trong hé diéu khién 1ap trinh PLC.

- Thyc hién duoc phuong phap két ndi day gitta PC - CPU va thiét bi ngoai
VI.

- Thyc hién dugc mot sO bai toan tmg dung don gian trong cong nghiép.

- Két ndi thanh thao phan ctmg cua PLC - PC véi thiét bi ngoai vi.

- Viét va 1ap dugc chuong trinh dé thuc hién duogc mot sd bai toan ung
dung don gian trong cong nghiép.

- Phén tich dugc mét sd chuong trinh don gian, phat hién sai 15i va sira
chita khic phuc.

- bam bao an toan cho ngudi va thiét bi khi thuc hién bai tap
Noi dung ctiia mo dun:

S6 ] Thaoi gian (gio) _
T Tén cac bai trong mo dun Tong Ly | Thye | Kiém
s0 | thuyéet | hanh tra*
1 | Bai mo dau: Gi6i thiéu chung | 2 2
vé PLC va bai toan diéu khién
2 |Dai cuong vé diéu khién lap | 4 2 2
trinh,
3 | Céac phép toan nhi phan cua| 12 3) 6 1
PLC.
4 | Cac phép toan sb cia PLC. 12 6 6
5 | Xu ly tin hiéu Analog. 10 S) 4 1
6 | PLC cua cac hang khac. 5 2 3
7 |Lap dit mo hinh diéu khién| 30 9 20 1
bang PLC.
Cong: 75 30 42 3




BAI MO DAU
Gi6i thiéu:

Ngay nay khoa hoc k¥ thuat ngay cang phat trién. Trong cac xi nghiép
hién nay co nhiéu hé théng san xuit st dung céac bd diéu khién 1ap trinh. Trén
thé giéi c6 nhiéu hing san xuat cic bd didu khién lap trinh khac nhau nhu:
Siemens, Omron, Telemecanique, Allen Bredlay,... Vé co ban, ching déu c6
cac tinh ning twong tu, do do, trong tai liéu nay chi dé cap dén mot loai PLC kha
thong dung va duoc dung nhiéu & Viét Nam. Modul k§ thuat diéu khién lap trinh
co ban (PLC co ban) 1a mdt modul chuyén moén cia hoc vién nganh stra chira
thiét bi dién cong nghiép. Modul nay nham trang bi cho hoc vién cac truong
cong nhan ky thuat, trung cdp va cao dang, cac trung tim day nghé nhitng kién
thirc vé linh vuc diéu khién 1ap trinh, véi kién thirc nay, hoc vién c6 thé 4p dung
truc tiép vao linh vuc san xudt ciing nhu doi séng. Modul nay ciing c6 thé lam
tai ligu tham khao cho cac can bd k¥ thuat, cac hoc vién cua cac nganh khac
quan tAm dén linh vyc nay.

Muc tiéu:

- Trinh bay dugc khai niém va dac diém cua PLC.
- Phan tich duogc cac dang bai toan diéu khién va giai bai toan diéu khién.
- Rén luyén dtre tinh tich cuc, chit dong va sang tao.

Noi dung chinh:



Gioi thiéu chung vé PLC

Trong thuc tién, nganh ty dong hoa (TPH) da ludn co vai tro dic biét trong
cac linh vuc san xudt nhu: diéu khién cac nha may thay dién, nhiét dién, cac nha
may ché bién loc du, cac nha may hoa chét ...

Ngoai ra, TDH con duoc ap dung trong hau hét cac day chuyén san xuat ty
dong, cu thé 1a trong san xuat cong nghiép nhe; cong nghiép tau thuy; cong
nghiép ché tao lap rap 6 to, xe may; khai thac khoang san va luyén kim; ché tao
may; linh vuc y té va cham soc stic khoe cong dong. ..

Cung véi sy phat trién cua nganh dién - dién tir - tin hoc, “Tu dong hoa
trong cong nghiép” ngy nay di dong goép mot phan kha quan trong trong nén
kinh té Viét Nam. Véi sy xut hién cua nhiéu tap doan tén tudi trong linh vuc
dién, dién t, tu dong da lam cho thi truong thiét bi tu dong ngay cang trd nén
da dang.

PLC — thiét bj diéu khién logic 1ap trinh, di du nhap vao Viét nam trén 10
nam va nay di trd thanh khai niém pho cap trong linh vuc tu dong hoa cong
nghiép. Thi trudng PLC ludn duoc coi 1a thi truong bén viing nhét, véi murc ting
truong 13 4,6% lién tuc tir 2003 dén 2008, va ngdy cang phat trién cho dén nay.
Tham chi khai niém PLC da khong con bao ham 1a chit viét tit cua “Diéu khién
logic kha trinh nita”. Kha ning truyén théng, b nhd 16n va tdc do cao cia CPU
da bién PLC tré thanh mot san phém tu dong hoa ti€u chuin. Mot thién duong
mo1 vo1 PAC (Program Automation Controller) sé lam thay doi bo mit cua tu
dong hoa cong nghiép & 16p diéu khién.



Bai 1
Pai cwong vé diéu khién lap trinh

Muc tiéu:

- Trinh bay duogc céc vu diém cua di€u khién lap trinh so voi cac loai diéu
khién khac va cac img dung cua ching trong thuc té.

- Trinh bay duoc cAu tric va nhiém vu céc khdi chuc nang cua PLC.
- Thue hién dugc su két ndi gitrta PLC va cac thiét bi ngoai Vi.
- Lép dat duoc céc thiét bi bao vé cho PLC theo yéu cau k¥ thuat.
- Rén luyén tinh ti mi, c4n thin trong cong viéc
N§i dung chinh:
1. Ciu triic cia mot PLC
Muc tieu.

- Trinh bay chirc nang, nguyén 1y hoat dong, cAu trac, thanh phén cua mot PLC
bat ky.

PLC la loai thiét bi cho phép thuc hén linh hoat cac thuat toan diéu khién s6
thong qua cac ngon ngir 1ap trinh, thay cho viéc phai thuc hi¢n thuét toan do
bang mach s6. Nhu vdy, v6i chuong trinh nay, PLC tré thanh mot bo diéu khién
s6 nho gon, dé thay doi thuat toan, va dic biét, dé trao ddi thong tin v&i moi
truong xung quanh (voi cac PLC, v6i mdy tinh, hodc cac thiét bi ngoai vi
khac...)

Toan b chuong trinh diéu khién duoc luu nhé trong by nhé cua PLC dudi
dang cac khdi chuong trinh (khéi OB, FC, hoac FB) va duogc thuc hi¢n 1ap theo
chu ky ctiia vong quét (Scan).

Dé ¢6 thé thuc hién dugc mot chuong trinh diéu khién, tAt nhién PLC phai co
chtrc nang nhu mdt may tinh, nghia la phai c6 bd xtr Iy (CPU), mdt b diéu hanh,
bod nhé dé luu chuong trinh diéu khién, dit liéu,... Ngoai ra, PLC con phai ¢6 céac
cong vao/ra dé giao tiép duoc cac dbi twong didu khién va dé trao doi thong tin
vO1 moi truong xung quanh.

Bén canh do, nham phuc vu bai toan diéu khién sb, PLC con can phai c6 thém
cac khdi chic ning dic biét khac nhu: bd dém (counter), bo dinh thoi (timer)...
va nhitng khdi ham chuyén dung khac.



PLC duogc thiét ké sdn thanh b va chua dugc ¢ dinh véi mot nhiém vu nao.
TAt ca céc céng logic co ban, chlic ndng nhg, timer, counter,... dugc nha san Xuét
tich hop trong bo PLC va két ndi v6i nhau bang chuong trinh cho mdi mét nhiém
vu diéu khién cu thé nao d6. C6 nhiéu thiét bi diéu khién va duoc phan biét véi
nhau qua céc churc ning sau:

- Cac ng0 vao/ra

- Dung lugng bo nhé

- B6 dém (counter)

- B0 dinh thoi (timer)

- Bit nho

- Cac khdi chirc nang dic biét
- Toc @6 xur ly

- Loai xtr ly chuong trinh.

Céc thiét bi diéu khién 16n thi duoc l1ap thanh cic module riéng. Pdi véi cac thiét
bi diéu khién nho, ching dugc lép dat chung trong mot bo. Cac bd diéu khién
nay co s6 luong ngd vao/ra cho trude cb dinh.

Thiét bi diéu khién duoc cung cép tin hiéu boi céac tin hiéu tir cc cam bién & bd
phan ngd vao cua thiét bi ty dong. Tin hiéu nay dugce xtr 1y tiép tuc thong qua
chuong trinh diéu khién dit trong bo nhé chuong trinh. Két qua xt 1y duoc dua
ra bd phan ngd ra cta thiét bi ty dong dé dén ddi tuong diéu khién hay khau diéu
khién & dang tin hiéu.

Céu trac ciia mot PLC ¢6 thé duge mé ta nhu hinh vé sau:



Bd nhé chuong trinh

. Timer
Khoi vi xur ly trung
tam
Bo dém + B nhd
vao ra hé diéu hanh chuong

Bit co

Bus cua PLC

CoOng ngat va
dém toc do cao

Quaén 1y
Cong vao ghép noi
ra

Hinh 1.1: Cdu triic ciia mét PLC.

Thong tin xur 1y trong PLC duoc luu trit trong bd nhé ctia nd. Mdi phan tir vi
mach nhé ¢6 thé chira mot bit dit liéu. Bit dit liéu (data binary digital) 1a mot chit
s6 nhj phén, chi c6 thé 13 mot trong hai gia tri 0 hodc 1. Tuy nhién cic vi mach
nhé thuong duoc t6 chirc thanh nhom dé co thé chia 8 bit dir liéu. Mdi chudi 8
bit dit liéu dugc goi 1a mot byte. Mdi mach nhd 1a 1 byte (byte nhé), dugc xac
nhéan béi mot con sd goi la dia chi (address). Byte nh¢ dau tién co dia chi 0. Dix
li¢u chtra trong byte nhd goi 1a ndi dung.

Dia chi cua mdt byte nhé la ¢ dinh va mdi byte nh¢ trong PLC c6 mot dia
chi riéng cua nd. Dia chi cua byte nhé khac nhau s€é khic nhau, nd1 dung chira
trong mot bute nh¢ 1a dai lugng co6 thé thay doi duge. Noi dung byte nhé chinh
1a dit li¢u duoc luu trit tire thoi trong bo nho.

Pé luu gilt mot dir liéu ma mot byte nhd khong thé chtra hét duoc, thi PLC
cho phép mot cap 2byte nhéd canh nhau dugc xem xét nhu mot don vi nhé va
dugc goi 1a mot tir don (word). Dia chi thdp hon 2 byte nhé duge dung 1am dia
chi cua tur don.

Vi du 1: Tur don c6 dia chi 1a 2 thi cac byte nhd ¢6 dia chi la 2 va 3 véi 2 1a dia
chi byte cao va 3 1a dia chi cua byte thip.a
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IB2 IB3

IWW2

IW?2 1a tir don c6 dia chi 2
IB2 1a byte c6 dia chi 2
IB3 1a byte co dia chi 3

Trong trudng hop dit liéu can duoc luu trit ma mot tir don khong thé chira
hét dugc, PLC cho phép ghép 4byte 1ién nhau dugc xem xét 1a mot don vi nhé
va dugc goi 1a tir kép (double word). Pia chi thip nhét trong 4 byte nhd nay 13
dia chi cua tur kep.

Vi du 2: tir kép c6 dia chi 1a 100 thi cac byte nhd trong tir kép nay co6 dia chi la
100,101,102,103, trong d6 103 1a dia chi byte thap, 100 1a dia chi byte cao.

MW100 MW100 MW100 MW100

DW100

Trong mot PLC, bo xur Iy trung tam co thé thuc hién mot s thao tac nhu:
- Poc ndi dung cac vung nhé (bit, byte, word, double word).
- Ghi dir liéu vao vung nhé (bit, byte, word, double word).

Trong thao tac doc, ndi dung ban dau cia ving nhd khong thay d6i ma chi 1ay
ban sao cua dit lidu dé xur 1y.

Trong thao tac ghi, dir liéu dugc ghi vao trd thanh ndi dung cia viung nhé va
dit liéu ban dau bi mat di.

C¢ hai loai bd nhé trong CPU cua PLC:

- RAM (Random Access Memory): Bé nhd c6 thé doc va ghi.
- ROM (Read Only Memory): B§ nhé chi doc.

* Bo nhd RAM:

Co sd luong cac 6 nhé xac dinh. Mdi 6 nhé c6 mot dung luong nhd ¢ dinh
va no chi tiép nhan mgt lugng thong tin nhét dinh. Cac 6 nhé duoc ky hi¢u bﬁng
cac dia chi riéng ctia n6. B6 nh¢ nay chtra cac chuong trinh dugc sura ddi hodc
caccs dit lidu, két qua tam tho1 trong qua trinh tinh toén, 1ap trinh.
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bac diém cua bd nhd RAM 1a ndi dung chira trong céc 6 nhd ctia n6 bi mat di
khi mat nguon dién.

* B0 nhd ROM:

Chtra cac thong tin khong co kha ning x6a dugc hodc khong thé thay ddi
duoc, duoc nha san xuét st dung chtra cac chuong trinh hé théng. Chuong trinh
trong b nhd ROM c6 nhiém vu:

- Piéu khién va kiém tra cac chirc nang hoat dong ciia CPU (h¢ diéu hanh).
- Dich ngdn ngir 14p trinh thanh ngdn nglt may.

- Khi bj mat ngudn dién, bdo nhd ROM van giit nguyén ndi dung ctia nd va khong
bao gi¢ bi mat.

* B xtr ly trung tam:

Bo xi 1y trung tdim (CPU — Central Processing Unit) diéu khién va quan 1y tat
ca cac hoat dong bén trong PLC. Viéc trao ddi thong tin gitra CPU, bo nhé va
khéi vao/ra duoc thuc hién thong qua hé théng BUS dudi sy diéu khién cua
CPU. M6t mach dao dong thach anh cung cip xung clock tin s chuan cho CPU,
thuong 1a 1 hay 8MHz, tuy thudc vao bd xir Iy sir dung. Tan sé xung Clock xac
dinh toc d6 hoat dong cua PLC va dugc dung dé thuc hién su déng bo cho tat ca
cac phan tir trong hé thong.

* Hé diéu hanh:

Sau khi bat nguén, hé diéu hanh sé& dit cac counter, timer va bit nhd véi thude
tinh non_retentive (khong duoc nhd boi pin du phong) ciing nhu accu vé 0.

Pé xtr 1y chuong trinh, hé diéu hanh doc timg dong chwong trinh tir dau dén
cudi. Tuong trng hé diéu hanh thyc hién chuong trinh theo cac cau 1énh.

* Bit nhé: (memory bit):
Cac memory bit 13 cac phan tir nhd ma hé diéu hanh ghi nhd trang thai tin hiéu.
* Bo dém:

B6 dém la mgt vung nhé, ma hé diéu hanh ghi nhé trang thai tin hi€u ¢ cac ngd
vao/ra nhi phan.

* Accumulator;
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Accumulator 1a mdt bd nhé trung gian ma qua nd, timer hay counter dugc nap
vao hay thuc hién cac phép toan sé hoc.

* Counter, timer:

Timer va counter ciing 1a cac ving nhé, hé diéu hanh ghi nhé cac gia tri dém
trong no.

* Heé thong bus:

Bo nhé chuong trinh, hé diéu hanh va cac module ngoai vi (cic ngd vao/ra)
dugc két ndi voi PLC thong qua BUS ndi. Mot BUS bao gdm céac day din na cac
dir liéu duogc trao ddi. Hé diéu hanh t6 chiic viéce truyén dir lidu trén cac day dan
nay.

2. Thiét bi diéu khién 1ap trinh $7-200
Muc tiéu:
- Trinh bay vé thiét bj diéu khién 1ap trinh ctia hing Siemens.

S7-200 1a thiét bj diéu khién 1ap trinh loai nho cua hing Siemens (CHLB
Pic) ¢o cau trac theo kiéu module va c6 cac module mod rong. Thanh phan co
ban cia S7-200 14 khdi vi xir Iy CPU212 va CPU214. V¢ hinh thirc bén ngoai, sy
khac nhau cuta hai loai CPU nay nho sé dau vao/ra va ngudn cung cp.

- CPU 212 ¢6 8 cong vao va 6 cong ra, c6 kha ning mé rong thém 2 modul.

- CPU 214 ¢6 14 cong vao va 10 cong ra, ¢6 kha ning mé rong thém 7 modul.
* CPU 214 c¢6 nhitng dic diém sau:

- 2048 tir nh¢ chuong trinh

- 2048 tir nh¢ di ligu

- 14 ngd vao va 19 ngd ra digital kém theo trong khdi trung tim.

- HO tro t6i da 7 modul mé rong ké ca modul analog.

- Tong s cong va/ra cuc dai 1a 64 cong vao/ra digital.

- 128 timer chia lam 3 loai theo d6 phan giai khac nhau: 4 timers 1ms, 16 timer
10ms, 108 timer 100ms.

- 128 bd dém chia lam hai loai: 96 timer dém 1én va 32 timer dém 1én xuéng.
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- 256 6 nhd noi bo.

- 688 0 nh¢ dac biét dung dé thong bao trang thai va dat ché do 1am viéc.
- C6 phép tinh sb hoc.

- Ba bd dém tdc do cao véi nhip 2KHz va 7KHz.

- Hai bo diéu chinh tuong tu.

- Toan bd ving nhé khong bi mat dir liéu trong khoang thoi gian 190 gio khi
PLC bi mat ngudn nudi.

2.1. Dia chi cac ngd vao/ra

Dia chi 6 nhé trong s7 gdm hai phan: phan chit va phan s6

Vi du 3:
PIW304 hoic 10.0
Phan chit phén s6 Phan chit Phéan s6

2.2. Phan chir chi vi tri va kich thuéc 6 nhé

M: Chi 6 nhé trong mién cac bién c& ¢6 kich thudce 1a 1 bit

MB:Chi 6 nhé trong mién cac bién co c6 kich thudc 1a 1 byte (8bit)

MW: Chi 6 nhé trong mién cac bién c& ¢6 kich thudc 13 2 byte (16 bit)
MD:Chi 6 nhd trong mién cac bién cd c6 kich thude 14 4 byte (32 bit)

I: Chi 6 nhd c6 kich thudc 1a 1 bit trong mién bo dém ngd vao sd

IB: Chi 6 nhé c6 kich thude 1a 1 byte trong mién bd dém ngd vao sb
IW:Chi 6 nhé c6 kich thudc 1a 2 byte (1 tir) trong mién bd dém ngd vao sb
ID: Chi 6 nhd ¢6 kich thude 1a 4 byte (2 tir) trong mién bo dém ngd vao sd
Q: Chi 6 nhé c6 kich thudc 1a 1 bit trong mién bo dém ngd ra sb

QB:Chi 6 nhé c6 kich thude 13 1 byte trong mién bd dém ngd ra sb
QW:Chi 6 nhé c6 kich thudc 1a 2 byte trong mién bd dém ngd ra sd

QD:Chi 6 nhd ¢6 kich thudc 1a 4 byte trong mién bd dém ngd ra sd
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T: Chi 6 nh¢ trong mién nhé ctia b thoi gian (Timer)
C: Chi 6 nhé trong mién nhd ctia bo dém (Counter)

PIB: Chi 6 nh¢ c6 kich thude 1a 1 byte thudc vung Peripheral Input, thuong la
cong vao ciia cac modul twong tu

PIW:Chi 6 nh¢ co kich thude 1a 2 byte thudc vung Peripheral Input, thuong la
cong vao ciia cac modul twong tu

PID: Chi 6 nhé ¢6 kich thudc 1a 4 byte thudoc vung Peripheral Input, thuong 1a
cong vao ctia cac modul twong tu

PQB: Chi 6 nh¢ ¢6 kich thudc 1a 1 byte thuoc viung Peripheral output, thuong 1a
cong ra cua cac modul twong tur

PQW:Chi 6 nh¢ c¢o kich thude 1a 2 byte thuoc vung Peripheral output, thuong la
cong ra cta cac modul tuong tur

PQD:Chi 6 nh¢ c¢6 kich thudc 1a 4 byte thudc vung Peripheral output, thuong 1a
cong ra cta cac modul tuong tur

DBX:Chi 6 nh¢ c6 kich thuée 1a 1 bit trong khéi dit 1iéu DB, dugc mé bﬁng 1énh
OPN DB (Open Data Block).

DBB: Chi 6 nhd c6 kich thudc 1a 1 byte trong khéi dit liéu DB, dugec md bang
1énh OPN DB (Open Data Block).

DBW:Chi 6 nhé c6 kich thudc 1a 2 byte trong khéi dir liéu DB, dugc md bang
1énh OPN DB (Open Data Block).

DBD:Chi 6 nhé ¢6 kich thudce 1a 4 byte trong khéi dir liéu DB, duoc md bang
1énh OPN DB (Open Data Block).

DBx.DBX:Chi truc tiép 0 nh¢ ¢o kich thudce 1a 1 bit trong khdi dit liéu DBX, v6i
x 1a chi s6 ctia khdi DB. Vi du DB3.DBX1.5

DBx.DBB:Chi truc tiép 6 nhd c6 kich thude 1a 1 byte trong khdi dit liéu DBx,
véi x 1a chi s6 ctia khdi DB. Vi du DB4.DBBI

DBx.DBW:Chi truc tiép 6 nhd ¢ kich thudc 1a 2 byte trong khéi dir liéu DBx,
v6i x 1a chi sb ctia khéi DB. Vi du DB3.DBW1

DBx.DBD:Chi truc tiép 6 nhd c6 kich thudce 1a 4 byte trong khéi dir liéu DBx,
v6i x 1a chi s6 cua khéi DB. Vi du DB5.DBDI
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DIX: Chi 6 nhé c6 kich thudc 1a 1 bit trong khdi dir liéu DB, duge mé bang 1énh
OPN DI (Open instance data block).

DIB: Chi 6 nhé c6 kich thudc 13 1 byte trong khdi dir liéu DB, duoc mé bang
1énh OPN DI (Open instance data block).

DIW: Chi 6 nhd ¢6 kich thude 1a 2 byte trong khdi dit liéu DB, dugec md bang
1énh OPN DI (Open instance data block).

DID: Chi 6 nhd c6 kich thudc 1a 4 byte trong khéi dit liéu DB, dugc mé bang
1énh OPN DI (Open instance data block).

2.3. Phan s6 chi dia chi ciia byte hodc bit trong mién nhé da xac dinh

Néu 6 nhé da dugc xac dinh théng qua phan chir c6 kich thudce 1 bit thi phan
s6 s& 1a dia chi cia byte va s tht tu cua bit trong byte d6, duoc tach véi nhau
bang dau cham.

Vidu 4:

1 0.0: chi bit 0 cia byte 0 trong mién nhé bo dém ngd vao s PII
Q 4.1: Chi bit 1 cta byte 4 ciia mién nhé bd dém ngd ra s6 PIQ
M105: Chi bit 5 ctia byte 10 trong mién céac bién c& M

Trong truong hop 6 nhd da duge xac dinh 1a byte, tur hodc tur kép thi ph?m )
s& 1a dia chi cua byte dau tién trong mang byte cta 6 nhé do.

Vi du 5:

DIB 15: chi 6 nhé co kich thuéc 1 byte (byte 15) trong khdi DB di dugc mo
bang 1énh OPN DI

DIW 18: chi 6 nhd c6 kich thude 2 byte (byte 18,19) trong khdi DB d duge md
bang 1énh OPN DI

DB2.DBW15: Chi 6 nhd ¢6 kich thuée 2 byte 15,16 trong khéi dit liéu DB2.

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

2.4. Céu tric cia bd nhé S7-200

B6 nhé cua S7-200 dugc chia lam 3 vung: vung nhd chuong trinh, ving nhé
dir liéu va ving nhé thong sd. Ving nhé chuong trinh, ving nhé thong sd va mot
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phan ving nh¢ dir liéu duoc chita trong ROM dién EFPROM. Béi véi CPU cho
phép cam thém khbi nhd mo rong dé chira chuong trinh ma khong can dén thiét
bi 1ap trinh. Phan sau diy mo ta chi tiét vé cac ving nhd.

* Vung nhé chuong trinh:

Ving nhé chuong trinh chira cac chi thi diéu khién vi xt Iy dé thuc hién yéu
cau diéu khién, chuong trinh trng dung sau khi soan thao dugc nap vao ROM va
van ton tai khi mat dién.

* Ving nhé thong so:

GOm cac 6 nhd chira cac thong s cai dat, mat khau, dia chi thiét bi diéu
khién va cac thong tin vé cac vung tréng c6 thé sir dung. Noi dung cta ving nhé
nay dugc chira trong ROM giéng nhu ving chuong trinh.

* Vung nh¢ dir lidu:

Ving nhé dit lidu 14 noi lam viéc, ving nay gdm céc dia chi dé luu trir cac
phép tinh, luu trit tam thoi cac két qua trung gian, va chtra cac hang sé duoc st
dung trong céac chi din hodc cic thong sé diéu chinh khac. Ngoai ra trong ving
nay con co cac phﬁn tr va dbi tuong nhu: BO dinh thoi, b dém, cac bd dém tbe
d6 cao va cac ngd vao/ra analog. Mot phan cta ving nhd dit liéu duoc chira
trong ROM, vi viy cac hang sd, cling nhu cac thong tin khac van dugc duy tri
khi mét dién gidng nhu trong ving nhé chuong trinh. Mot phan khac duge chira
trong RAM, ndi dung trong RAM ciing dugc duy tri trong khoang thoi gian nhét
dinh khi mit dién bang mét dién dung c6 do ri thap.

Ving dit liéu gdm céc 6 bién, ving dém cua cac ngd vao/ra, ving nhd trong
va ving nhé dic biét. Pham vi clia viing nhé rét linh hoat va cho phép doc ciing
nhu ghi trén toan bo vung nhd, ngoai trir mot vai 6 nhd dac bi¢t chi cho phep
doc, cac dang dit liéu cho phép trong vung nay la: Bit, Byte, Word hoac Double
Word.

3. Xt ly chwong trinh
Muc tiéu: trinh bay cach xtr Iy chuong trinh trong PLC.
3.1. Vong quét chwong trinh

PLC thuyc hién chuong trinh theo chu trinh lap, moi vong 1ap dugc goi 1a mot
vong quét (Scan). Mdi vong quét duoc bit dau bang giai doan chuyén dir liéu tur
cac cong vao sb téi ving bd dém ao ngd vao (1), tiép theo 1a giai doan thuc hién
chuong trinh. Trong ting dong quét, chuong trinh duoc thuc hién tir 1énh dau
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tién dén 1énh két thic. Sau giai doan thyc hién chuong trinh 1a giai doan chuyén
cac ndi dung chiia bd dém 4o ngd ra (Q) tdi cac cong ra sb. Vong quét duge két
thuc bang giai doan truyén thong ndi b va kiém tra 16i.

Thoi gian can thiét d& PLC thyc hién dugc mot vong quét goi 1a thoi gian
vong quét (scan time). Thoi gian vong quét khong c¢d dinh, tic 13 khong phai
vong quét nao cling thuc hién trong mot khoang thoi gian nhu nhau. Co6 vong
quét thyc hi¢n lau, c6 vong quét thuc hi¢n nhanh tuy thudc vao s6 lénh trong
chuong trinh dugc thuc hién, vao khdi lugng dir liéu truyén thong. .. trong vong
quét do.

Nhu vay viéc doc dit liéu tir d6i tuong dé xir 1y, tinh toan va viéc gui tin hiéu
diéu khién t6i ddi tuong c6 mot khoang thoi gian tré dung bang thoi gian vong
quét. Noi cach khac, thoi gian vong quét quyét dinh tinh thoi gian thuc cua
chuong trinh diéu khién trong PLC. Thoi gian quét cang ngan, tinh thoi gian
thuc cua chuong trinh cang dugc nang cao.

Tai thoi diém thuc hién 1énh vao/ra, thong thuong 1énh khong lam viéc truc
tiép voi cong vao/ra ma chi thong qua bo dém 4o ca cong trong ving nhd tham
s6. Viéc truyén thong gitra bo dém ao véi ngoai vi do hé diéu hanh CPU quan 1.
3.2. Céu tric chuwong trinh ciia s7-200

C6 thé 1ap trinh cho PLC s7-200 bang cach sir dung mdt trong cac phan mém
Sau.

- STEP 7- Micro/DOS

- STEP 7 — Micro/WIN

Nhitng phan mém nay déu co6 thé lap trinh trén cic may tinh lap trinh ho
PG7xx va cac may tinh ca nhan (PC). Cac chuong trinh cho S7-200 phai ¢ ciu
tric bao gdbm chwong trinh chinh (main program) va sau d6 dén cac chuong trinh
con va cac chuong trinh xtr Iy ngit dugc chi ra sau day:

- Chuong trinh chinh duoc két thuc bang lénh két thuc chuong trinh
(MEND).

- Chuong trinh con 1a mot by phan cua chuong trinh. Cac chuong trinh con
phai duoc viét sau lénh két thiic chuong trinh chinh, d6 1a 1énh MEND.

- Céc chuong trinh xtr Iy ngdt 1a mot bo phan ctia chwong trinh. Néu can sir
dung chuong trinh xir Iy ngdt phai dugc viét sau 1énh két thic chuong
trinh chinh MEND.
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Céc chuong trinh con dugc nhom lai thanh mdt nhém ngay sau chuong trinh
chinh. Sau d6 dén ngay cac chuong trinh xtr Iy ngit. Bang cach viét nhu vay, cau
truc chuong trinh dugc ro rang va thuan ti¢n hon trong viéc doc chuong trinh sau
nay. C6 thé tu do tron 1an cac chuong trinh con va chuong trinh xir Iy ngat dang
sau chuong trinh chinh.

Main Program Chuong trinh chinh

MEND

SBR 0 Chuong trinh con thir 1

RET

SBR n Chuong trinh con thtr n+1

Thuc hién khi duoc goi
RET

INT 0 Chuong trinh xir 1y ngat thir 1

RETI

INT n Chuong trinh xir 1y ngat thir n+1 ,
cee Thuc hién khi ¢6 ngat
RETI

Hinh 1.2: Cdu triic ciia chwong mét chwong trinh
3.3. Phwong phap lap trinh

Cach lap trinh cho S7-200 nai riéng va cho cac PLC héng Siemens ndi chung
dua trén 3 phuong phap co ban:

- Phuong phap gian dd thang (Ladder Logic, ki hiéu 1a LAD)
- Phuong phap liét ké 1énh (Statement List, ky hi¢u la STL)
- Phuong phép so d6 khdi chirc ning (Funtion Block Diagram)

Bai ndy sé& gidi thiéu chu yéu cac thanh phan co ban ciing nhu cach su dung
trong 1ap trinh cta hai phuong phap phd bién nhat 1a LAD va STL. Con phuong
phéap FBD chi ¢6 tir Version 3.0 cia phan mém STEP 7 tré di.
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Néu chuong trinh duoc viét theo kiéu LAD, thiét bi 1ap trinh sé& tu tao ra mot
chuong trinh theo kiéu STL tuong mg. Nhung nguoc lai khong phai moi
chuong trinh dugc viét theo kiéu STL déu c6 thé chuyén sang LAD.

Bo 1énh cua phuong phap STL dugc trinh bay déu c¢6 mot chirc ning tuong
g v6i mdi tiép diém, cac cudn day va cac hop dung trong LAD. Nhing 1énh
nay phai doc va phdi hop cac trang thai cia cac tiép diém dé dwa ra mot quyét
dinh vé gia ri trang thai ddu ra hodc mdt gia tri logic cho phép, hodc khong cho
phép thuc hién chirc ning cia mot (hay nhiéu) hop. Dé dé dang lam quen véi cac
thanh ph?m co ban ctia LAD va caa STL can nim duoc cac dinh nghia co ban
Sau.

* Pinh nghia vé LAD: LAD 13 mot ngdn ngit 1ap trinh bang d6 hoa. Nhiing
thanh phan co ban dung trong LAD twong tmg v&i cac thanh phan cta bang diéu
khién dung role. Trong chuong trinh LAD, cic phan tir co ban dung dé biéu dién
1énh logic nhu sau:

- Tiép diém: 1a biéu tuong (symbol) mo ta cac tiép diém cua rowle. Céc tiép
diém d6 co thé 1a thuong dong  hay thuong mo

- Cuén ddy (coil): 12 biéu tuong mo ta relay dugc méc theo chidu dong dién
cung cép cho relay.

- Hop (box): 13 biéu tuong md ta cac ham khac nhau, né lam viéc khi c¢6 dong
dién chay dén hop. Nhitng dang ham thudng dugc biéu dién bang hop 1a bo thoi
gian (timer), bd dém (counter) va cac ham toan hoc. Cudn diy va cac hop mic
phai dang chiéu dong dién.

- Mang LAD: 1a dudng ndi céc ph?m tr thanh cac mach hoan thién, di tu
duong ngudn bén trai dén dudong ngudn bén phai. Pudng ngudn bén trai 1a day
néng, duong ngudn bén phai 1a diy trung hoa (neutral) hay 1a duong tré vé
ngudn cung cap,

* Pinh nghia vé STL: Phuong phap liét ké 1énh (STL) 1a phuong phap thé
hién chuong trinh dudi dang tip hop cac cau 1énh. Mdi cau 1énh trong chuong
trinh, két ca nhirng cau 1énh hinh thirc biéu didn mot chirc nang cua PLC.

Dinh nghia vé ngan xép logic(logic stack):
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Bang 1. Pinh nghia vé ngan xép.

SO Stack 0 - bit dau tién hay bit cudi cung cua ngan Xép
S1 Stack 1 - bit thir hai cua ngan Xép

S2 Stack 2 - bit thir ba ctia ngan xép

S3 Stack 3 - bit thir tu cia ngan Xép

S4 Stack 4 - bit thir nam ctia ngan Xép

S5 Stack 5 - bit thir sau ctia ngin xép

S6 Stack 6 - bit thr bay ctia ngin xép

S7 Stack 7 - bit thir tam ctia ngan xép

S8 Stack 8 - bit thir chin clia ngan xép

Pé tao ra dugc mot chuong trinh dang STL, nguoi 1ap trinh phai hiéu 15
phuong thire str dung 9 bit ngin xép logic ctia S7-200. Ngin xép logic 13 mot
khéi gdbm 9 bit chong 1én nhau. Tt ca cac thuit toan lién quan dén ngan xép déu
chi lam viéc véi bit dau tién hodc bit dau va thir hai ctia ngin xép. Gia tri logic
moéi déu c6 thé duoc gui (hodc dugc ndi thém) vao ngan xép. Khi phdi hop hai
bit du tién cua ngan xép duogc biéu dién trong hinh bén.

* Pinh nghia vé FBD: Phuong phap so dd khéi sir dung cac “Khdi” cho timg
chtrc ning. Ky tu trong hop cho biét chirc niang (vi du ki tu & 1a phép toan logic
AND). Ngén ngit 1ap trinh ndy c¢6 wu diém 1a 1 nguoi khong chuyén 1ap trinh
nhu mot ki thuat vién céng nghé ciing c6 thé st dung phuong phap soan thao
nay.

4. Két ndi day giira PLC va cac thiét bi ngoai vi
Muc tiéu: Trinh bay cach két ni gitta PLC Siemens s7-200 véi cac thiét bi ngoai vi.

Viéc két ndi day giira PLC va thiét bi ngoai vi rat quan trong. N6 quyét dinh
dén viéc PLC c6 thé giao tiép dugc voi thiét bi 1ap trinh (may tinh) cling nhu hé
théng diéu khién c6 thé hoat dong theo dung yéu cau dugc thiét ké hay khong.
Ngoai ra viéc ndi diy con lién quan dén an toan cho PLC ciing nhu hé thdng
diéu khién.
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4.1. Gi6i thiéu CPU 214 va cach két ndi voi thiét bi ngoai vi

So dd bé mat cua bo diéu khién 1ap trinh S7-200 CPU 214 dugc cho nhu hinh 3.

[ DC24v OUTFUTS STOF_EUN VEL
GOOGDGGDGODGDGGDGQI@ (:‘]{:]
EMCIT+00 0E B2 03 &4 DMIL-65 0607 L0 L1 @ TERM 71
SIEMENS Osr Owmo | O1e | Ogoe| O QLY CPU-214

OrUs | Ol | O1er | OQor| O gLl
OSTOF| O 02 | Oqiz | O Q02
O3 | Oms | O ol
Om4 | O14 | O Qo4
Omws | Omns | O Qos

SIMATIC O ws O Q6

57-200 O .7 O Q.7 6EST 214-1AC00
D asp Rl BB 02 B3 g4 05 08 BT DM LE L1 LE LY 14 15 (M L DE_I_ l""""""";
r 000000000000 I_GIE“_FL 1 Cfngtruréa thing ,

Hinh 1.3: Cau tao ciia PLC S7-200.
H¢é théng bao gém cdc thiét bi :
1. Bo diéu khién PLC-Station 1200 chira :
- CPU-214 : AC Power Supply, 24VDC Input, 24VDC Output
- Digital Input / Output EM 223 : 4x DC 24V Input, 4x Relay Output
- Analog Input / Output EM 235 : 3 Analog Input, 1 Analog Output 12bit
2. Khéi Contact LSW-16
3. Khbi Relay RL-16
4. Khoi Bén LL-16
5. Khbi AM-1 Simulator
6. Khoi DCV-804 Meter
7. Khéi nguon 24V PS-800
8. May tinh.
9. Céc day nbi véi chot cam 2 dau
Mo ta hoat dong cua hé théng

1. Céc 161 vao va 161 ra CPU ciing nhu cua cac khoi Analog va Digital dugc noi
ra cac chot cam.
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2. Céac khéi PLC STATION — 1200, DVD — 804 va PS — 800 sir dung ngudn
220VAC

3. Khéi RELAY — 16 dung cac RELAY 24VDC
4. Khéi dén LL — 16 dung cac dén 24V
5. Khéi AM — 1 dung cac bién tro 10KQ

Dung céac day ndi c6 chdt cam 2 ddu va tiy ting bai toan cu thé dé dau ndi
cac 16i vao/ra cia CPU 214, khdi Analog EM235, khéi Digital EM222 cung voi
cac den, contact, Relay, bién trd, va khdi chi thi DCV ta c6 thé bd tri rdt nhiéu
bai thuc tap dé lam quen v&i cach hoat dong cua mdt hé¢ théng PLC, cling nhu
cach 1ap trinh cho mot hé PLC.

D¢ cho bo dieu khién 12p trinh nay hoat dong duoc thi nguoi ta phai két noi
PLC v6i1 nguon cung cap va cac ngd vao ra cia no voi thi€t bi ngoai vi.

Mubdn nap chuong trinh vao CPU, ngudi str dung phai soan thao chuong trinh
bang cac thiét bi 1ap trinh hic may tinh voi phan mém tuong tmg cho loai PLC
dang str dung va co thé nap truc tiép vao CPU hoidc copy chuong trinh vao card
nhd dé sir dung va c6 thé nap truc tiép vao CPU cua PLC.

Thong thuong khi 14p trinh ciing nhu khi kiém tra hoat dong ctia PLC thi
nguoi 1ap trinh thuong két ndi truc tiép thiét bi 1ap trinh hodc may tinh c4 nhan
voi PLC.

Nhu vay, dé hé thong diéu khién c6 thé diéu khién va lap trinh bang PLC thi
can phai két ndi PLC v6i may tinh ciing nhu cac ngd vao/ra véi thiét bi ngoai vi.

a, Két noi véi méy tinh

Déi voi cac thiét bi lap trinh ctia hing Siemens, c6 cac cong giao tiép PPI thi
c6 thé két ndi truc tiép vi PLC thong qua mot soi cap. Tuy nhién d6i v6i may
tinh c4 nhan, can thiét phai c6 cap chuyén d6i PC/PPL. So dd ndi mdy tinh voi
CPU thudc ho S7-200 duogc cho nhu hinh 4
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Hinh 1.4: Két néi may tinh véi CPU qua cong truyén théng PPI
Sur dung cap PC/PPI.

Tuy theo téc do truyén giita may tinh va CPU ma cac cong tic 1,2,3 duoc
dé & vi tri thich hop. Thong thudng d6i véi CPU 214 thi toc d6 truyén thuong dat
1a 9,6 Kbaud (trc cong tac 1,2,3 duoc dit theo thir tu 1a 010).

Tuy theo truyén thong 1a 10 Bit hay 11 Bit ma cong tic 4 duoc diat & vi tri
thich hop. Khi két nbi binh thudng véi may tinh thi cong tic 4 chon ¢ ché do
truyén thong 1a 11 Bit. Cong tic 5 & cap PC/PPI dugc sir dung dé két ndi port
truyén théng RS-232 ctia mot modem véi S7-200 CPU.

Khi két ndi binh thuong v6i may tinh thi cong tac 5 duge dat ¢ vi tri data
Comunications Equiment (DCE). Khi két ndi cap PC/PPI vi mot modem thi
port RS-232 cua cap PC/PPI dugc dat ¢ vi tri Dat Terminal Equipment (DTE).

b. Ket noi vao/ra voi ngoai vi

Céc ngd vao/ra cia PLC can thiét dé dicu khién va giam sat qua trinh diéu
khién. Cac ngd vao va ra co thé dugc phan thanh 2 loai co ban: sé (digital) va
tuong tu (analog). Hau hét cac tng dung st dung cac ngd vao/ra sd. Trong bai
nay chi dé cap dén viéc két nbi cac ngd vao/ra sé voi ngoai vi, con ddi véi ngd
vao/ra twong tu s& trinh by & phan sau.
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Pbi voi bo diéu khién 1ap trinh ho S7-200, hdng Siemens da dwa ra rat
nhiéu loai CPU vdi dién ap cung cip cho céc ngd vao/ra khac nhau.

Tuy thudc vao ting loai CPU ma ta cé thé nbi day khéac nhau. Viéc thuc
hién ndi day cho CPU c6 thé tra ciru s6 tay kém theo ctia hing san xut.

* Noi nguén cung cdp cho CPU

Tuy theo loai va ho PLC ma cac CPU c6 thé 1a khéi riéng hoic c¢6 dit sin
cac ngd vao va ra ciing nhu mot sb chirc ning dic biét khac. Hau hét cac PLC ho
$7-200 duoc nha san xuét lép dat cac khau vao, khau ra va CPU trong cung mdt
v6 hop. Nhung ngudn cung cdp cho cac khau ndy hoan toan doc lap nhau.
Ngudn cung cip cho CPU ctia ho S7-200 c6 thé 1a:

Xoay chiéu: 20...29 VAC , f=47...63 Hz;
85...264 VAC, f=47...63 Hz
* Két noi cac ngd vdo sé voi ngoai vi

Céc ngd vao cua PLC co thé duoc ché tao 1a mot khéi riéng, hoac két hop véi
cac ngd ra chung trong mot khdi hodc duoc tich hop trén khéi CPU.

Trong trudng hop ndo cling vy, cac ngd vao cing phai duoc cung cip
ngudn riéng voi cap dién ap tuy thudc vao loai ngd vao. Can luu y trong mot
khdi ngd vao cling nhu cac ngd vao dugc tich hop san trén CPU c¢6 thé co cac
nhoém duoc cung cip ngudn doc lap nhau.

Vi vay can luu ¥ khi cap nguon cho cac nhém nay. Ngudn cung cap cho cac
khoi vao caa ho S7-200 co thé la:

Xoay chiéu: 15...35 VAC, f=47...63 Hz; dong can thiét nho nhat 1a 4mA
79...135 VAC, f =47...63 Hz; dong can thiét nho nhat 1a 4mA

So dd mach dién bén trong cua cac ngd vao dugc cho nhu hinh 5 a,b:
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Hinh 1.5: a) Mach dién ciia 1 ngé vao sé sir dung nguon cung cdp DC.
b) Mach dién cia I ngé vao soé sir dung nguéon cung cap AC.

Tuy theo yéu cau ma c6 thé quyét dinh sir dung loai ngd vao nao.
+ Ng6 vao DC:

- Pién ap DC thudng thip do d6 an toan hon.

- Pap ung ngd vao DC rat nhanh.

- Pién ap DC c6 thé duoc két ndi v6i nhidu phan tir trong hé thong dién.
+ Ngd vao AC:

- Ngd vao AC yéu cau can phai c6 thoi gian. Vi du ddi véi

dién ap co tan sé 50 Hz phai yéu cau thoi gian dén 1/50 gidy méi nhan biét
duoc.

- Tin hiéu AC it bi nhiéu hon tin hiéu DC, vi vay chung thich hop véi
khoang cach 16n va moi trudng nhiéu (tlr).

- Ngudn AC kinh té hon.
- Tin hiéu AC thuong dugc st dung trong cac thiét bi tu dong hién hiru.

Ddi v6i céc ngod vao s6, khi két ndi voi ngoai vi, ngoai trir cac truong hop dac
biét thi thong thudng mdi mot ngd vao duoc két ndi voi mot bo tao tin hiéu nhi
phan nhu: nut nhén, cong tc, cam bién tiép can .... Hinh 6 a,b,c minh hoa cach
két ndi day cac ngd vao PLC véi cac b tao tin hiéu nhi phan khac nhau.

Can luu ¥ dén cac loai cam bién khi két nbi voi céc ngd vao PLC.



Trong vi du hinh 6 a c6 3 ngd vao, mdt 1a nat nhan thudng ho, hai 1a tiép
diém cua relay nhiét, va ba 1a cam bién tiép can véi ngd ra 1a relay. Ca ba bo tao
tin hiéu nay duoc cung cap boi mot ngudn 24VDC. Khi tiép diém hé hodc cam
bién phat tin hiéu “0” thi khong c6 dién ap tai cac ngd vao. Néu cac tiép diém
duoc dong lai hodc cam bién phat tin hi¢u “1” thi ngd vao dugc cép dién.

DC 24V
INPUTS

DC 24v
INPUTS

DC 24V
INPUTS

J. 0 J 0 | L
24V
’—'L 1 ,_,L,_ R T J 0
V+
>0
= 2 2 L £ NPN N
s I V+
% { a b ° v-
b 3 z 2 PNP 3 2
V-1 gz 4
Y I
4 J 4 3
24N -4 24V —
5 5 - 4
6 6 5
7 N 6
M M 7
a) b) c)

Hinh 1.6: Két néi ngé vdo véi ngogi vi.
a. Niit nhdn va cdm bién c6 ngé ra la relay néi véi ngé vdo logi sinking.
b. Nuit nhdn va cam bién loai PNP néi véi ngé vao loai sinking.
c. Niit nhdn va cam bién loai NPN néi véi ngé vao loai sourcing.
Péi voi cac ngd vao ra cia CPU 214 DC/DC/DC, CPU 224 AC/DC/Relay
* Két noi cdc ngé ra sé voi ngoqi vi
Céac ngo ra cua PLC ¢o thé duoc ché tao 1a mot khoi riéng, hoac két hop

v6i cac ngd ra chung trong mot khéi hodc duoc tich hop trén khdi CPU. Trong
truong hop ndo ciing vay, cac ngd ra ciing phai dugc cung cip ngudn riéng véi
cap dién ap tuy thudc vao loai ngd ra. Can luu ¥ trong mot khdi ra ciing nhu cac
ngd ra duogc tich hop sin trén CPU c¢6 thé c6 cac nhom duoc

cung cip ngudn doc 14p nhau. Vi vay can luu y khi cip ngudn cho cac nhém
nay. Ngudn cung cip cho cac khdi ra ctia ho S7-200 c6 thé 1a:
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Xoay chiéu: 20...264 VAC , f = 47...63 Hz.

Mot chiéu: 5...30 VDC dbi v6i ngd ra ro le; 20.4 ... 28.8 VDC ddi véi ngd
ra transistor.

Cac khdi ra tiéu chuan ctia PLC thuong c6 8 dén 32 ngd ra theo cing loai
va c¢6 dong dinh mirc khac nhau. Ngd ra c6 thé 1a relay, transistor hoic triac.
Relay 14 ngd ra linh hoat nhat. Chung c6 thé 1a ngd ra AC va DC. Tuy nhién dap
g ctia ngd ra relay cham, gia thanh cao va bi hu hong sau vai triéu 1an dong
cat. Con ngd ra transistor thi chi sir dung v&i nguén cung cap 1a DC va ngd ra
triac thi chi sir dung duoc véi nguén AC. Tuy nhién dép ng cia cic ngd ra ndy
nhanh hon.

So dd mach dién bén trong cua cac ngd ra dugc cho nhu hinh 7.

Can cht ¥ khi thiét ké hé thong co ca hai loai ngd ra AC va DC. Néu
ngudn AC ndi vao ngd ra DC 14 transistor, thi chi c6 ban ky dwong cua chu ky

dién 4p duoc sir dung va do do dién 4p ra s€ bi giam. Néu nguén DC dugce ndi
vo1 ngd ra AC 1a triac thi khi ¢6 tin hi¢u cho ngd ra, n6 s€ luén luon cé dién cho
du co diéu khién tat bang PLC.

O v ”

r
I
] I _
optocoupler ! : Ngd ra
T T Tée— ! : relay
TTL L I—

|

I — Output
-

I

I

| TTL

- a) L b)
o~o—)

optocoupler _ _ _ E Ngo ra
TTL KB) AC

| I
| = [
| | 1 O

Hinh 1.7: Mach dién bén trong cua cdc loai ngo ra khdc nhau.

a) NgO0 ra transistor ; b) Ngdrarelay; c¢) Ngoratriac
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Can luu y khi thiét ké hé théng c6 ca hai loai ngd ra AC va DC. Néu ngudn
AC ndi ngd vao, ngd ra DC 1a transistor, thi chi c6 ban ky dwong cua chu ky
dién ap duogc sir dung va do d6 dién ap ra s& bi giam. Néu ngudn DC dugc ndi
voi ngd ra la AC 1a triac thi khi ¢6 tin hi¢u cho ngd ra, n6 s€ luon luén c6 dién
cho du c6 diéu khién tat bang PLC.

Péi véi cac ngd ra sd, khi két ndi véi ngoai vi, ngoai trir cac truong hop
dic biét thi thong thuong mdi mot ngd ra duge két ndi v6i mot dbi tuong diéu
khién nhan tin hiéu nhi phan nhu: dén bao, cudn day relay, chuéng bao... Hinh 8
minh hoa cach két ndi day cac ngd ra PLC véi cac co cAu chap hanh.

DC 24V
OUTPUTS

AC
OUTPUTS

3 220V &)
K1
4 n Z K1
S H1
) 5 0
! 24V ®
L+ —
24V
M D—
a) b) c)

Hinh 1.8: Két néi ddy ngé ra PLC véi co cdu chdp hanh

Hinh 8a 1a mot vi du cho céac khéi ra str dung 24Vdc voi mass chung. Tiéu
biéu cho loai nay 13 ngd ra transistor. Trong vi du ndy cic ngd ra duoc két ndi
Vi tai cong suat nho 1a dén bao va cudn day relay. Quan sat mach két ndi nay,
dén bao s dung ngudn cung cap 1a 24Vdc. Néu ngd ra 6 & mirc logic “1”
(24Vdc) thi dong s& chay tir ngd ra .6 qua dén H1 va xudng Mass (M), dén sang.
Néu ngd ra ¢ muc logic “0” (0V), thi dén HI tat. Néu ngd ra 4 & muc logic “1”
thi cuén day relay c6 dién, 1am tiép diém cua nd dong lai cung cap dién 220
VAC cho dong co.

Hinh 8 b 1a mot vi du ngd ra relay str dung ngudn cap 1a 24 VDC, va hinh
8 ¢ 14 vi du ngod ra triac sir dung ngudn xoay chiéu 24 VAC.
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Cutputs (20.4 VDC to 28.8 VDC) Power supply
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Inputs (15 VDC to 30 VDC)

Hinh 1.9: Cdch két noi ngé vao/ra ciia CPU 214 DC/DC/DC véi nguén va
ngoai Vvi.

Mot cht ¥ quan trong khi két ndi cac ngd ra can tra ctru so tay khdi ngd ra
hién c6 dé co duoc thong tin chinh xac tranh dugc nhing su cd dang tiéc xay ra.
Hinh 9 14 vi du ctia CPU 214 véi ngudn cung cap DC, ngd vao DC va ngd ra DC
dugc ndi day véi ngoai vi (trich tir so tay S7-200 Programmable Controller
System Manual). Ta nhan thiy mdi mot nhém ngd vao cling nhu mot nhoém ngd
ra va CPU duogc cung cap ngudn riéng 1a 24 VDC. Ngoai ra trén khdi CPU con
c6 ngudn phu 24 VDC (dén 280 mA) c6 thé duoc sir dung dé cung cap cho cac
cam bién hodc khdi mé rong.

4.2. Vi du két ndi ngé vao/ra ciia PLC tir mét so' d0 diéu khién cé tiép diém

Trong nhiéu trudng hop, can cai tao mot hé théng diéu khién véi relay va
contactor thanh hé théng diéu khién v6i PLC. Mét cau hoi dit ra 1a ching ta can
giit lai nhitng phan nao trong hé théng diéu khién, con phan nao sé& loai bo di?

Pé dé dang trong viéc chuyén d6i, co thé ap dung phuong phap sau dé
chuyén d6i tir mot hé théng diéu khién cii sang diéu khién véi PLC.

* Vé phan cung:

- Xéc dinh céc b0 tao tin hi¢u (vi du: nit nhan, cong tac, cdm bién...) can
thiét nhat trong hé thong diéu khién, moi bd tao tin hi€u tuy theo loai tao ra tin
hiéu nao nén dugc két ndi véi mot ngd vao cau PLC tuong img, vi du néu bo tao
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ra tin hiéu nhi phan duoc thi dugc két nbi véi ngd vao sb, con bo tao ra tin hiéu
tuong tu thi két noi1 voi ngd vao tuong tu (analog). Con cac bd tao tin hi¢u con
lai néu khong can thiét thi cé thé bo di va sé duge thuc hién b:?mg chuong trinh
PLC.

- Tuong tu xéac dinh cac co cau chip hanh (d6i tuong diéu khién) can thiét
nhat, thong thuong cac ddi tugng nay déu 1a cac dén bao, contactor chinh, van
tir,.v.v... Tuy theo loai ma mdi mot ddi twong diéu khién co thé két ndi truc tiép
hoic gian tiép vdi cac ngd ra tuong tmg, mdi mot ddi twong diéu khién can mot
ngd ra. Néu cac d6i tuong didu khién can dong diéu khién 16n thi yéu cau phai
str dung relay trung gian. Vi du nhu cac contactor chinh diéu khién cac dong co
cong suat 16n thi ngd ra ciia PLC s& duoc nbi v6i mot relay trung gian va thong
qua tiép diém cua relay trung gian dé diéu khién cac contactor nay. Con cac ddi
tuong diéu khién khong tac dong truc tiép dén qua trinh diéu khién ma chi dong
vai tro trung gian hd trg cho qua trinh diéu khién nhu relay trung gian thi co thé
loai bo va duoc thay thé bang mot 6 nhé nao do trong chwong trinh ctia PLC.

- Sau khi da xac dinh dugc s6 lugng cac ngd vao/ra véi cac ngoai vi tuong
ung va chu y ghi chu lai cang chi tiét cang tot.

- Thyc hién viéc ndi day cac ngd vao, ngd ra cua PLC vdi cac bo tao tin
hi¢u di€éu khién va doi tugng diéu khién. Trong qué trinh nd1 day can luu y dén
cac nguyén tac an toan trong hé thong di€u khién.

- Tt ca viée két ndi day trong hé thong diéu khién trudc diy s& duoc bién
d6i thanh chuong trinh trong PLC.

* Ve phcfn mém:
Viée viét chuong trinh c6 thé thuc hién theo hai céch:

Céch 1: Tuy theo yéu cau cong nghé ma co thé thiét 1ap thuat giai diéu
khién va viét chuong trinh theo thuat giai diéu khién nay.

Céch 2: Van duy tri hoat dong cua hé théng nhu cii, hay noi khac di 1a
khong can thiét phai 1ap lai thuat giai diéu khién vi tat ca da duoc thiét ké trong
so dd diéu khién cung trudc day ma chi can bién ddi so dd diéu khién nay thanh
chuong trinh trong PLC. Cach nay twong ddi d& dang va co thé khong bi 15i khi
1ap trinh.

Trong phan nay, trinh bay phuong phap chuyén ddi theo 2 cach theo cac
budc nhu sau:
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Thuc hi¢n viét chuong trinh lan luot cho moi d6i tuong dieu khién, moi
doi tuong diéu khién duoc viét @ mot doan chuong trinh va ¢6 ghi chu cu
thé dé dé dang stra 10i.

Chi c6 cac di€u kién can thiét nhat cho doi tuong dicu khién mai dugce
viét vao doan chuong trinh di¢u khién no.

Néu mot s6 ddi twong diéu khién c6 ciing chung mot nhom diéu kién, thi
nhém diéu kién nay nén dugc viét riéng & mdt doan chuong trinh va cat
két qua vao mot 6 nhé trong PLC. Néu dbi twong diéu khién nao can
nhom diéu kién nay thi chi can lay két qua duoc chira trong 6 nhir. Piéu
nay gitp cho cdu trac chuong trinh mach lac va viéc doc chuong trinh tré
nén dé dang hon.

Céac d6i twong diéu khién khong can thiét (vi du contactor trung gian) s&
dugc thay thé bang mét 6 nhé trong PLC. Néu cac dbi tuong diéu khién
nao can dén tiép diém cua relay trung gian thi chi can thay thé bang tiép
diém cua 6 nhé.

Tuy theo hé thong diéu khién c6 phirc tap hay khéng ma c6 thé phan chia
thanh nhiéu khdi chuong trinh dé dé dang trong qua trinh quan 1y.

Hinh 10 1a mot vi du vé vié chuyén ddi mot so dd diéu khién cura ra vao co
quan bang contactor thanh hé thong diéu khién bang PLC.

24VDC

|| m # % 1
H e

I0.0‘ 10.1]10.210.3 |10.4 |10.5 IO.6’IO.7 L+ |M

" PLC

/N
S1 K~ M K2
W K1 Kl | K1 K2

Q0.0 ‘QO.l‘QO.Z‘QO.S‘QO.A‘QO.S‘QO.GF)OJ‘ M ‘ Lt ——

S307  Sho7
K2 K1
K2 K1 /7 u
K1|K2|H1|H2 24VDC
K1 K2 H1 &9 H2 (9 %
oV

Hinh 1.10: Két néi ngé vao/ta ciia PLC trong so dé diéu khién cé tiép diém.
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Dua vao cac budc trén, ta nhan théy cic nat 4n, contactor can thiét duoc
gitlr lai nhu trong bang xac dinh két ndi vao/ra véi ngoai vi va PLC duoc chon ¢
day la loai CPU 214 DC/DC/relay. Do contactor K1 va K2 khong duoc phép co
dién dong thoi nén theo quan diém an toan can phai khoa chéo hai contactor nay
lai v61 nhau.

Bang 2: Bang xdc dinh két noi vao/ra voi ngoai vi.

Ky hiéu | Bia chi | Chu thich

S0 10.0 | NGt nhan ding, thuong dong

S1 10.1 | Nat nhan mé cira, thuong hé

S2 10.2 | Nut nhan déng cira, thudng ho

S3 10.3 Cong tac hanh trinh gidi han cira mo, thuong dong
S4 10.4 Cong tac hanh trinh gi6i han cira dong, thuong dong
K1l Q0.0 Cuon day contactor K1, diéu khién m¢ cira

K2 Q0.1 | Cudn day contactor K2, diéu khién dong cira

H1 Q0.2 | bén bao cura dang md

H2 Q0.3 | bén bao cura dang dong

5. Kiém tra viéc ket noi day bang phan mém

Muyc tiéu: Trinh bay cach st dung phan mém dé kiém tra viéc két ndi trong
chuong trinh di€u khién.

Mot cong viée quan trong cho ngudi lap dat va van hanh 1a biét duoc cac két
ndi ctia cac ngd vao/ra véi ngoai vi co ding hay khong trude khi nap chuong
trinh diéu khién vao PLC. Hoic khi mot hé thong dang hoat dong binh thudng
nhung mot sy c¢b hu hong xay ra thi cac phan ngoai vi ndo bi hu va phat hién n6
bang cach nao. Cac phan mém cho cac bo diéu khién bang PLC thuong c6 trang
bi thém cong cu dé kiém tra viéc két ndi day ngd vao/ra v6i ngoai vi. Trong
phan mém Step 7 Micro/Win (phan mém 1ap trinh cho ho S7- 200 c6 trang bi
thém phan nay d6 1a muc Status Chart.
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5.1. Statuschart

Chung ta c thé sir dung status chart dé doc, ghi hodc cudng buc cac bién
trong chuong trinh.

Chung ta c6 thé sur dung Status Chart dé doc, ghi hoac cudng buc céac

bién trong chuong trinh theo mong mudn. Dé c6 thé md Status Chart, ta nhap

dap chudt vao biéu twong Status  [89 Chart trong cira s6 Navigation Bar

Status Chart

trén man hinh Step 7-Micro/Win32 hodc vao muc View — Component —
Status Chart.

5.2. Poc va thay doi bién véi status chart

Pé doc hay ghi cac bién trong status chart chiing ta thuc hién theo cac budc
Sau:

Buéce 1: O 6 dau tién trong cot Address ta nhap vao dia chi hay tén ky hiéu
clia mot bién trong chuong trinh ng dung ma mudn giam sat hodc dicu khién,
sau d6 an ENTER. Lip lai budc nay cho tit ca cac bién dugc thém vao biéu do.

Buée 2: Néu bién 1a 1 Bit (vi du:l, Q, hodc M), thi kiéu bién dit & cot
Format 13 bit. Néu bién 1a mot byte, word, hay double word thi chon & cot
Format va nhap dtp chudt dé tim kiéu bién mong muén.

Buwéc 3: Pé xem gid tri hién hanh cia cac bién trong PLC trong biéu do,

dugc mot gia tri clia cac bién tai thoi diém nhap chudt str dung Debug — Single

=

hay nhap chudt vao biéu tugng hodc chon Debug — Chart Status. Dé chup

Read hoac nhép chudt vao biéu tuong

=

Buéc 4: Dé dung viée giam sat thi nhdp chudt vao biéu tuong hodc

chon Debug — Chart Status.

Budre 5: Bé thay doi gia tri cia mot bién hodc nhiéu bién, hay nhap gia tri

madi vao cdt “New Value” cho cac bién mong mudn va nhap chudt vao biéu

o

tuong hodc chon Debug — Write All dé ghi tat ca gia tri nay vao cac bién

tuong tng trong CPU.
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Vi du vé Status Chart duogc thé hién trong hinh 11.

Doc gia tri bi cwdng birc

Gé bo tat ca gia tri
trong CPU

da cudng burc
IB(’) gia tri bj cwéng birc dwoc chon I \

Help cudng burc cac bién dugc chon ll\x“ \\ /

Qe ||[r = BER|vw]e 686 |

- | X
Address | Format |current value —_INew value |
1|start 1 Bit 280 Bao cho biét bién nay bj
[ 2|start 2 |Bit |2#0 cuong bire
[ 3|stop_1 |Bit |2#0 Lz
| 4|stop_2 |Bit |2#0 A
| 5] | signed Bao cho biét chi mét phan
| 6|vB100 Hexadecimal 16401 ctia bién nay bj cuwéng birc
| 7|vwi00 Hexadecimal  |16#0100 /
| 8|vp100 |Hexadecimal  |16#01000000
| 91vp100.1 Bit |2#0
& | Signed |
111 | vpo | signed |+17789
112 | vD4 Floating Point 3.214000 |
113 |ves String ‘abcdefghijk***
4]
15
16

:

| v
>\ cHm1 / < [»] ~

Hinh 1.11: Vi du vé status chart..

Trong mot sb truong hop cin phai ép budc mot ngd vao hodc bat ky mot
bién nao trong do6 trong chuong trinh theo mot gia tri mong mudn cho phu hop
vo1 hoan canh hoat dong hién tai cua hé théng hodc dé kiém tra céac 16 Xay ra
trong hé thong diéu khién, ta c6 thé str dung coéng cu cudng birc bién (Force).

Dé cudng buc bién trong Status Chart v6i mot gid tri xac dinh, thuc hién
cac budc sau:

Buwdc 1: Chon mot 6 trong cdt Address, vao dia chi hay hay tén cta bién
can cudng buc.

Buwée 2: Néu bién 1a 1 Bit (vi du:10.0, Q0.1), thi kiéu bién ¢ cot Format
luén ludn 1a bit. Néu bién 1a mot byte, word, hay double word thi chon & cot
Format va nhap dtp chudt dé tim kiéu bién mong muén.

Budéc 3: Dé cudng birc bién vé6i gia tri hién hanh, trudc tién hiy doc gia

=

tr1 hién hanh trong PLC béng cach nhép chudt vao biéu tuong hoac chon

Debug — Chart Status.
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Nhap hodc cudn 6 chtra gia tri hién hanh muén cudng buc. Nhap chuot

vao biéu tuong &
dé cudng burc bién gia tri do.

hoac chon Debug — Force ¢ trén vi tri gia tri hién hanh

Budc 4: D€ cudng buc mot gid tri mdi cho mot bién, nhap gia tri vao cot

&

“New Value” va nhép chudt vao biéu tuong hodc chon Debug — Force.

Budc 5: Dé xem gia tri hi¢n hanh cua tat ca cac bién bi cudng buc, kich

&

chudt vao biéu tuong Read All Forced
Forced.

hoac chon Debug — Read All

Budéc 6: Dé cho tat ca cac bién tro lai trang thai binh thuong, hay kich

&'v

chudt vao biéu tuong Unforce All hoac chon Debug — Unforce All.

Muon g& bo cudng birc mot bién, hay chon bién mong muon va nhap

&5

chudt vao bi€u tugng hoac chon Debug — Unforce.

6. Cai dit va sir dung v6i phan mém step 7 Micro/win
Muc tiéu: Huéng dan cach cai dit va st dung phan mém chuyén dung.
6.1. Nhirng yéu cau ddi voi may tinh PC:
- T4i thiéu phai c6 6640 Kbyte RAM (v6i 500kB bd nhd con trong).
- Man hinh 24 dong, 80 cot & ché do van ban.
- COn 2Mbyte tréng trong 6 dia cing.
- C6 h¢ diéu hanh MS-DOS ver 5.0 hoic cao hon.

- Bo chuyén doi RS 232 —RS 485 phuc vu ghép ndi truyén thong truc tiép
gitra PC va PLC

Truyén thong giira Step 7 — Micro/win v6i CPU s7-200 qua cong truyén
thong ¢ phia day cua PLC. Sir dung cép c6 bd chuyén doi RS232-RS485, duoc
goi 1a cap PC/PPI, dé ndi véi may tinh tao thanh mach truyén thong tryuc tiép.

Ciam mot dau cua cap PC/PPI véi cong truyén thong 9 chan cua PLC, con
dau kia nbi v6i cong truyén thong ndi tiép RS232 cia may PC. Néu may PC c6
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cong truyén thong nbi tiép RS232 v&i 25 chén , thi phai qua bo chuyén d6i chan.
6.2. Cai dit phan mém lap trinh SEP 7-Micro/win 32.

Sau khi kiém tra by nhd, 6 cung hoan toan c6 du kha ning dé cai phan
mém STEP 7 —Micro/win vao 6 cung, thi 1an luot tién hanh cac budc:

1/ Chén dia CD vao 6 CD may tinh.

2/ Kich chudt vao nut start dé mé menu Window

3/ Kich chuot vao muc Run cuia menu

4/ Néu cai dit tir:

+ Disk A: Trong hop thoai Run, go a:\setup va enter

+ CD: Trong hop thoai Run, gd e:\setup va enter

5/ Sau d6 s& nhan dugc cac chi dan thao tac tiép theo trén man hinh

6/ Khi két thiic viéc cai dat, hop thoai setup PG/PC Interface tu dong
xuat hién. Kich Cancle dé trd vé ctra s6 chinh cta step 7 Micro/win.

Sau khi cai ddt xong c6 thé bat dau soan thdo chuong trinh bang cach nhap
dap vao bi€u tugng cua phan mém dé lam viéc véi giao dién trén man hinh.
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Bai 2
Cac phép toan nhi phan cia PLC

Muc tiéu:

- Trinh bay duoc cac chirc nang cia RS, Timer, counter (b§ dinh thoi, bd
dém).

- Ung dung linh hoat cac chtic ning ciia RS, Timer, counter trong cac bai toan
thuc té: Lap trinh, két ndi, chay thur...

- Rén luyén dtrc tinh tich cuc, chu dong va sang tao

N§i dung chinh:
1. Cac lién két logic
Muc tiéu: Trinh bay cac 1énh logic co ban trong PLC.

S7-200 biéu dién mdt cach logic cing bang mot ddy cac 1ap trinh. Chuong
trinh bao gdm mot day tap 1énh. S7-200 thyc hién chuong trinh bat dau tir 1énh
dau tién va két thuc ¢ 1énh cudi cung trong mot vong quét. Mot vong nhu vay
dugc goi 1a mgt vong quét (scan). Mot vong quét bat dau tir viée doc trang thai
cia dau vao va sau d6 thuc hién chuong trinh. Vong quét két thic bang viéc
thay ddi trang thai dau ra. Trudc khi bat ddu mot vong quét tiép theo S7-200
thuc hién cac nhiém vu bén trong va nhiém vu truyén thong. Chu trinh thuc hién
chuong trinh 1a mét chu trinh 1ap.

Céch lap trinh cho S7-200 noi1 riéng va cho cac PLC cua Siemens noi
chung dua trén hai phuong phap co ban: phuong phap hinh thang (Ladder logic)
va phuong phap liét ké (Statement List). Néu chuong trinh duogc viét theo kiéu
LAD, thiét bi lap trinh s& tu tao ra mgt chuong trinh twong ng theo kiéu STL.
Nguoc lai khong phai moi chuong trinh viét theo kiéu STL déu c6 thé chuyén
sang LAD.

Pé tao ra mot chuong trinh dang STL, nguoi lap trinh phai hiéu rd
phuong thire str dung 9 bit ngin xép logic cua S7-200. Ngin xép logic 1a mot
khéi gdm 9 bit chong 1én nhau. TAt ca cc thuat toan lién quan dén ngin xép déu
chi 1am viéc véi bit dau tién hodc bit dau va bit thir hai ciia ngan xép. Khi phdi
hop hai bit dau tién cua ngan xép thi ngin xép s& duoc kéo 16n 1 bit. Ngin xép
va tén tung bit dugce ky hi¢u nhu hinh 1.
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S0 Stack 0 - Bit thir 1 ctia ngdn xép
51 Stack 1 - Bit thir 2 ctia ngin xép
52 Stack 2 - Bit thir 3 ctia ngin xép
53 Stack 3 - Bit thir 4 cia ngin xép
34 Stack 4 - Bit thir 5 ciia ngan xép
S5 Stack 5 - Bit thw 6 cia ngan xép
S6 Stack 6 - Bit thir 7 ctia ngan xép
S7 Stack 7 - Bit thir 8 cia ngan xép
S8 Stack 8 - Bit thir 9 cia nean xép
Hinh 2.1: Ngdn xép trong S7-200.

Pbi véi timg loai CPU thi kha ning quan 1y khong gian nhé ciing khac
nhau do vay trude khi 14p trinh can nim vitng giéi han cua cac toan hang dé su
dung cho ding. Bang sau trinh bay gidi han toan hang ctia CPU 212 va CPU214.

Bang 1: Gioi han toan hang cua CPU 212 va CPU 214.

Phuong phép truy nhap G161 han cho phép cua toan hang
CPU 212 CPU 214
Truy nhéap bit V (0.0 -1023.7) V (0.0 -4095.7)
(dia chi byte.chi sb bit) | (0.0-7.7) I (0.0-7.7)
Q (0.0-7.7) Q (0.0-7.7)
M (0.0-15.7) M (0.0-31.7)
SM (0.0-45.7) SM (0.0-85.7)
T (0-63) T (0-127)
C (0-63) C (0-127)
Truy nhép byte VB (0-1023) VB (0-4095)
IB (0-7) IB (0-7)
QB (0-7) QB (0-7)
MB (0 - 15) MB (0-31)
SMB (0 -45) SMB (0-85)
AC (0-3) AC (0-3)
Hing s Hing s
Truy nhép tir don VW (0-1022) VW (0 —4095)
(dia chi byte cao) T (0-63) T (0-127)
C (0-63) C (0-127)
IW (0-6) IW (0-6)
QW (0-6) QW (0-6)
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SMW (0 —44) SMW (0 -84)
AC (0-3) AC (0-3)
AIW (0-30) AIW (0-30)
AQW (0-30) AQW (0 -30)
Hﬁng s6 Hﬁng sO

Truy nhap tur kép VD (0-1020) VD (0-4092)

(dia chi byte cao) ID (0-4) ID (0-4)
QD (0-4) QD (0-4)
MD (0-12) MD (0 -—28)
SMD (0-42) SMD (0-82)
AC (0-3) AC (0-3)
HC (0) HC (0-2)
Hﬁng s6 Hﬁng sO

1.1. Cac Iénh vao/ra va cac Iénh tiép diém dic biét
e Cdc Iénh thay d6i ngdan xép

Load (LD): lénh LD nap gia tri cia mot tiép diém vao trong bit dau tién coa
ngan xép, cac gia tri cii con lai trong ngan xép bi day xudng 1 bit.

Load Not (LDN): lénh LDN nap gi4 tri nghich dao caa 1 tiép diém vao
trong bit dau tién cia ngan xép, cac gid tri cii con lai bi day xubng 1 bit.

Truge LD Sau Trude LDN Sau

Co m C0 ~m

Cl s o Cl s Co

C2 Cl C2 Cl

C3 C2 C3 C2

C4 C3 Cc4 C3

C3 C4 C5 C4

C6 C5 Co6 C5

C7 C6 C7 Co

CS8 s c7 S
Bi day ra khoi Bi day ra khoi
ngan xép ngan Xép

Hinh 2.2: Trang thai ngan xép truéc va sau Iénh LD; LDN.
Claphdp: LDn;LDNnN
n:1,Q M,SM, T, C,V (bit)

OUTPUT (=): Lénh sao chép ndi dung bit dau tién trong ngan xép vao
bit duoc chi dinh trong 1énh. N&i dung ngan xép khong bi thay doi.

e Cac lénh trong dai 56 Boolean
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Trong LAD cac 1énh nay duoc biéu dién qua cau tric mach, méic ndi tiép hay
song song cac tiép diém thuong déng va céac tiép diém thuong mo. STL co thé
st dung cac 1énh A (And) hay o (Or) cho cac ham hd hodc 1énh AN (And Not),
ON (Or Not) cho cac ham kin. Gi4 tri ngin xép thay doi phu thudc vao timg lénh
(Bang 2).

Ngoai nhitng Iénh 1am viéc truc tiép voi tiép diém, s7-200 con 5 Iénh dic
biét biéu dién cac phép tinh caa dai s6 Boolean cho céc bit trong ngan xép,
duoc goi la cac Iénh Stack Logic. Do la cac Iénh ALD (And load), OLD (Or
Load), LPS (Logic push), LRD (Logic read) va LPP (logic Pop). Lénh Stack
Logic dugc ding dé té hop, sao chup hoic xo4 cadc ménh dé logic. LAD
khéng c6 bo dém danh cho Iénh Stack Logic. STL s dung céc lénh Stack
Logic dé thuc hién phuong trinh tong thé c6 nhiéu biéu thic con (Bdng 2.3).
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Bang 2: Cdc Iénh dai s6 trong STL.
Lénh Mo ta 1énh Toan hang
On Lénh thuc hién todn tir A va O gifra gia tri logic cuatiép [n: 1, Q, M,
diém n va gia tri bit dau tién trong ngan xép. Két qua | SM,
AN duogc ghi lai vao bit dau tién cia ngin xép
T, C, V
ON n | Lénh thyc hién toan t&r A va O gilra gié tri logic nghich | (bit)
dao clia tiép diém n va gia tri bit dau tién trong ngan
AN n xép. Két qua duoc ghi lai vao bit dau tién ctia ngin xép
Ol n Lénh thyc hién tirc thoi toan tr A va O gitra gia tri logic n: I (bit)
ctia tiép diém n va gia tri bit dau tién trong ngan xép. Két
Al n qua dugc ghi lai vao bit dau tién cua ngin xép
ONI n | Lénh thyc hién tirc thoi todn tir A va O gitra gia tri logic
nghich dao cua tiép diém n va gia tri bit dau tién trong
ABI n ngan xép. Két qua duoc ghi lai vao bit dau tién cua ngin
xép
Bdng 3: Mot sé 1énh thuong gap.
Lénh Mo ta Iénh Toan hang
ALD | Thuc hién phép A giira bit thir 1 va bit tha 2 caa ngan xép. | khdng co
Két qua duoc ghi vao bit thir 1. Gid trj con lai caa ngan xép
duoc kéo 1én 1 bit.
OLD | Thyc hién phép O giita bit thtr 1 va bit thi 2 cia ngan xép. | khdng co
Két qua duoc ghi vao bit thir 1. Gid trj con lai caa ngan xép
duoc kéo Ién 1 bit.
LPS | Lénh logic Push, sao chép bit dau tién caa ngan xép khong cé
LRD | Sao chép gia trj thir hai ciia ngan xép 1én gia tri thir 1. khong co
LPP | Lénh kéo ngan xép l1én 1 bit. Gia tri bit sau duogc khong co
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Trén hinh 3 14 két qua khi thuc hién hai lénh ALD va OLD.

Truwée ALD  Sau Trwde OLD Sau

0 m=C0"C1 0 m=C0vC1
Cl C2 Cl C2

C2 C3 C2 C3

C3 C4 C3 C4

4 5 C4 5

5 o 5 o

C6 C7 Co6 C7

C7 C8 C7 C8

C8 C8

Hinh 2.3: Thuc hién lénh ALD va OLD.
Vi du 1: Phan tich su thay doi noi dung ngan xép cho

doan ma Iénh sau:

LD 10.0
LD 10.1
A 102
OLD = Q0.0

0 . 10.0 | 101 M5 10.1""10-3/v| M v 10.0
=l o Q 10.0 /‘I 10.0 /‘I o

Cc2 C1 Co Co C1
3 c2 C1 C1 c2
C4 C3 c2 c2 C3
C5 4 3 3 4
C6 (03] C4 C4 C5

C7 Co Cs Cs /| Co
= \‘1 - \‘1 o T |

Hinh 2.4: Noi dung ngan xé}? khi thuc hién doan ma lénh.

1.2. Cac Iénh lién két logic va cac cong logic co ban:
a, Phép todn OR va cong OR

Goi A va B 1a 2 bién logic doc 1ap. Khi A va B két hop qua phép toan
OR, két qua x dugc mo ta nhu sau:

X=A+B
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Trong biéu thtic nay, dau “+” khéng c6 nghia la phép cong thuan tay.
N6 1a phép toan OR, két qua ctia phép toan OR duoc cho trong bang su that sau:

A B A=A+B A
0 0 0 - @— Y=A+B
[ | |

Lo : Céng OR

Hinh 2.5: Bang su thdt cua phép toan OR.

Vi du 2: Xéc dinh dang song ngo ra cong OR khi ngo vao A, B thay d6i theo
gian d6 sau:

Hinh 2.6: Gidn dé xung ciia phép todn .

b, Phép todn AND va cong AND
Néu hai bién logic A va B duogc két hop qua phép AND, két qua la:
X=A.B

Bang sy that cia phép nhan 2 bién A va B nhu sau:

A B |X=AB _
0 0 0 A— }— X=AB
0 1 0 B —

: [lj [l:l Céng AND

Hinh 2.7: Bang su thdt ciia phép todan AND.
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Vi du 3: Xac dinh dang song ngd ra ctia cong AND ung véi cac ngd vao nhu
Sau.

_ﬂ_ﬂ_ﬂ_ﬂm
[
i1

A_ -
L

Hinh 2.8: Gidn dé xung ciia phép todn AND .

Trong vi du nay thdy rang, ngd ra s& bang véi ngd vao A khi B & mirc
logic 1. Vi vdy ta c6 thé xem ngd vao B nhu ngd vao diéu khién, no6 cho phép
dang song o ngd vao A xuat hién ¢ ngd ra hay khong.

¢, Phép todn NOT va cong NOT

Néu bién A dugc dua qua phép toan NOT, két qua x sé& la:

A=A

Cong NOT chi c6 mdt ngd vao va mot ngd ra. Trén hinh 9 13 bang sy that va
ki hiéu ctia phan tir NOT

AR A Do
() 1
L

0 Céng NOT

Hinh 2.9: Bang su thdt cua phép toan NOT.
d, Phan thir NOR va cong NOR

Cong NOR hoat dong giéng nhu hai cong OR va NOT méc ndi tiép nhu

Sau.
OFR NOR - A+B
; A :]I : X=A+B
A+B A+B B \

+

1 ﬂ Ky hiéu dio
() S
0 B

Hinh 2.10: Bang su thdt cua phép toan NOR

_—— T D=
_— e o |3

0
I
I
I

Trén so d6 mach dién cong NOR c6 ki hiéu giéng nhu cong OR nhung c6
thém vong tron & phai dau ra dai dién cho tin hiéu ra dao so v&i cong OR. Phan
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tir OR c6 thé ¢o hai hodc nhiéu dau vao. Néu cac dau vao cua cong OR duoc nbi
chung thi cong OR c6 chuc ning nhu phan tir NOT.

Vi du 4: Xéc dinh séng ngo ra ciia cong NOR tng v6i ngd vao nhu sau:

Hinh 2.11: Gidn d6 xung ciia phép toin NOR .
e, Phan tir NAND va cong NAND

Cong NAND tuong tng véi cong AND va NOT:

AND NAND A X=A+B
AB AB B—7m7F— N
A

B Ky hiéu ddo
| X=A+B

o
B— |

Hinh 2.12: Bang su thdt cua phép todn NAND.

== =
_ o = o (B

-0 o QO

:)n_..n_..n_..

Vi du 5: Xé4c dinh séng ngd ra ciia phan tir NAND khi bién song ngd vao nhu
Sau.

A L — A — |
] X
B

Hinh 2.13: Gidn d6 xung ciia phép toin NAND .

Pau vao cua phan tr NAND c6 2 xung v6i xung cao twong tng véi “1”
logic, xung & muc thap twrong tng véi muac “0” logic. Dua vao bang chan 1y Gmg
voil phﬁn tdt NAND ching ta cé thé xac dinh duoc dang soéng dau ra.
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f. Phép todn XOR va cong XOR

Phép toan XOR co6 bang su that nhu sau:

X Y XEY

00 0 X :)D XaY
0 ! Y

L0 : Cdng XOR

L 0

Hinh 2.14: Bang su thdt cua phép toan XOR.
Biéu thirc toan: X @Y = XY+YX

g, Phép todn twong dwong va cong XNOR

Bang su that:
XY X=Y X .
o ) >R
0 1 (0
I 0 0 Céng XNOR
11 1

Hinh 2.15: Bang su thdt cua phép toan XNOR.
Tir bang sy that thay rang: X=Y=0 khi X=Y, va X=Y=0 khi X=Y
Biéu thirc toan: X=Y = X® Y=XY +X.Y

1.3. Bai tap ing dung

R B e

1, V& lai song ngd ra cho mach hinh sau:
a, G1a st ngd vao A=0, vé dang séng ngo ra.

b, Gia str ngod ra A=1, vé€ dang song ngo ra.
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¢, Thay cong OR thanh cong AND rdi v& song ngd ra

2, Co6 bao nhiéu t6 hgp ngd vao cua cong OR 5 ngd vao lam cho ngd ra &
muc cao?

3, Viét biéu thirc Boolean cho ngd ra X. Xac dinh gia tri cia X Ung véi
cac diéu kién ngd vao co thé.

2. Cac 1énh ghi/xo4 gia tri cho tiép diém

Muc tiéu: Trinh bay 1énh ghi/xoa gia tri cho tiép diém.

2.1. Mach nho R_S:

Mach nhé 1a mach c6 hai trang thai on dinh va thong qua tin hiéu ngd vao
ma trang thai ciia n6 thay doi. P6i voi mach diéu khién dung relay va contactor
ta c6 mach tu duy tri. Con trong PLC c¢6 khau R-S (viét tat ciia Reset va Set).
Mach nhd R-S 14 rat can thiét trong k¥ thuat diéu khién. N6 dugc xem la
mot chirc nang co ban trong hau hét cac loai PLC va duogc chia thanh hai loai
la: Uu tién SET va wu tién RESET.

2.2. Lénh Set (S) va Reset (R) trong PLC S7-200

Mach nhé R-S duoc thé hién qua hai 1énh set va reset v&i cac vi du ung
dung dung b0 nh¢ vai cu phap nhu sau:

—[ S]  Set bt

—[ R] : Reset bit

Hinh 2.16: Lénh SET va RESET trong S7-200.
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Vi du 6: Str dung 1€nh set va reset:

— f::”)
—* D
UE:)

a)
00 | -
Q00 — —
Q1 |
Q02 |

b)

Hinh 2.17: a) Doan lénh sir dung ngon ngir LAD.
b) Gidn dé xung 16i ra.

Trong chuong trinh 10.0 12 dau vao. Q0.0, Q0.1, Q0.2 13 dau ra.
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2.3. Cac vi du &rng dung dung bo nhé

a, Mach chot lan nhau cua 2 van tw

So do logic va bang xdc ldp vao ra.

10.1 10.0 10.2
& &

C Q

RlL S Rl S

1 1 1 1

i i
Q0.0 Q0.1

Mo ta hoat dong:

Xac lap vao/ra
Ki hiéu | Dia chi Chu thich
S1 10.0 Nt 4n thuong mé
S2 10.1 Nt 4n thuong dong
S3 10.2 Nt 4n thuong mo
Y1 Q0.0 |Vantirl
Y2 Q0.1 Van tur 2

Qua viéc khéi dong S1 hoac S3 cac bd phan nhd mét (van tir 1) hoac bd nhd
hai (van tir 2) s& dugc dat. Nut an S2 1am nhiém vu cit mach.

Chuong trinh dugc viét & LAD nhu sau:

Metwork 1 Dong dien wan b

| I etwork. Comment

— D

0.0 10.1 Qoo
1 1 1 r
—] I 1 7 {5 )
1
Metwork 2 MHaat dien warn tu 1
I
10.1 Qoo
— R )
1
Metwork 3 Dong dien wan tu 2
I
0.2 Qoo QoA
1 1 1 r
—] I 1 7 {5 )
1
MHetwork 4 Maat dien wan b 2
I
10.1 [EI
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MHetwork 1 Diong dien wan tu

| M ebwork Cormrnent

D Io.o

AN Io.1

= ao.o, 1

MHetwork 2 Maoat dien warn tu 1
I

LDH Io.1

B Qo.o, 1

MHetwork 3 Dang dien wan by 2
I

D Io. 2

AN Q0. a

= oo.1. 1

MHetwork 4 Maat dizgn wan by 2
I

LDH ITo.1

R oo.1, 1




b, Mach tuan tu cuong birc co bao 16

So dé logic:

stf\ s2f\ ANA) B\
s3

sS4 S5

R1 S R1 S R1 S
1 1 1 1 1 1

Mo ta hoat dong:

Qua viéc khoi dong an S1 thi K1 ¢ dién. Khi an S2 thi K2 c6 dién. Khi 4n
S3 ca K1 va K2 mat dién. Khi c¢6 18i thi ca K1 va K2 ¢ thé bi ngit dién bang
cach nhan S4. Nut 4n S5 dé phuc hdi mach, khi do qua trinh md&i co thé duoc bat
dau.

Nhiém vu

- Lap bang xéc dinh vao/ra

- V& 50 d6 két ndi v6i PLC

- V& so d6 STL va so do LAD

- Viét bang cau 1énh mé ta mach
- Viét va thir chuong trinh

¢, Bo chon theo buoc

Mo ta hoat dong

- Qua viéc khoi dong nat 4n S1, tin hiéu duogc thay d6i tir 0 dén 1va dén HI
sang, khi doi tay khong an S1thi dén tin hiéu thay d6i tir 1 dén 0, H2 sang. Lap
lai viéc nhén S1, tin hiéu thay ddi tir 0 dén 1 va dén H3 sang. Khi nhan S2, tit ca
cac by nhd duogc reset. Qua trinh ¢cé thé duoc lap lai tur dau.
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Nhiém vu

- Lap bang xéc dinh vao/ra

- V& so d6 két ndi véi PLC

- V& so dd STL va so do LAD

- Viét bang cau I¢nh mo tad mach
- Viét va thir chuong trinh

3. Timer

Muc tiéu: Trinh bay chuc ning, ciu tric, nguyén 1y hoat dong cua bd dinh thoi
trong PLC.

Timer 12 bo tao thoi gian tré giira tin hiéu vao va tin hiéu ra. Néu ky
hiéu tin hiéu (logic) va 1a x(t) va thoi gian tré duogc tao ra bang timer Ia z thi tin
hiéu dau ra caa timer d6 1a x(t-7). S7-200 cd 64 timer (véi CPU 212) va 128
timer (v6i CPU 214) duoc chia lam 2 loai khac nhau, do la:

- Timer tao thoi gian tré khong c6 nhd (On-delay timer), ky hiéu TON

- Timer tao thoi gian tré c6 nhé (Retentive On-delay timer), ky hiéu la
TONR.

Hai kiéu timer ciia S7-200 (TON va TONR) cung bat dau tao thoi gian
tré tin hiéu ké tir thoi diém c6 suon 18n & tin hiéu dau vao, tac 1a khi tin hiéu
dau vao chuyén trang thai logic tir 0 1&n 1, dugc goi 1a thoi diém timer duwoc
kich, va khong tinh khoang thoi gian khi dau vao c6 gia tri logic 0 vao thoi
gian tré tin hiéu duoc dat trudc.

Khi dau vao co gia tri logic bang 0, TON s& tu dong reset con TONR thi
khong tuw dong Reset. Timer TON duoc dung dé tao thi gian tré trong mot
khoang thoi gian (mién lién thong), con vai TONR thoi gian tré sé duoc tao ra
trong nhiéu khoang thoi gian khac nhau.

Timer TON va TONR bao gom 3 loai véi do phan giai khac nhau, do
phan giai 1ms, 10ms va 100ms. Thoi gian tré t duoc tao ra chinh la tich cua
d6 phén giai caa bo timer va gia tri dat truéc cho timer.

Vi du nhu mot bo timer c6 d6 phan giai bang 10ms va gié tri dat [a 50 thi
thoi gian tré t=10x50=500ms.

Timer caa S7-200 c6 nhitng tinh chat co ban sau:
- Céac bo timer duoc diéu khién bai mot cong vao va gia tri dém tac thoi.
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Gia tri dém tac thoi cua timer dugc nhé trong thanh ghi 2 byte (T-word)
cua timer, xac dinh khoang thoi gian tré ké tir khi timer dugc kich. Gia
tri dat trudc cua cac bo timer duoc ky hiéu rong LAD va STL la PT. Gia
tri dém trc thoi cua thanh ghi T-word thuong xuyén duoc so xanh voi
gia tri dat trudc cua timer.

MJi timer, ngoai thanh thi 2 byte T-word lueu gié tri dém tic thoi con c6
mot bit, ky hiéu bang T-bit, chi trang thai logic dau ra. Gia tri logic nay
phu thudc vao két qua so sanh giira gia tri dém tuc thoi véi gié tri dat
trudc.

Trong khoang thoi gian tin hiéu x(t) c6 gia tri logic 1, gia tri dém tuc
thoi trong T-word ludn dugc cap nhat va thay doi ting dan cho dén khi
dat gia tri cuc dai. Khi gia tri dém twc thoi 1én hon hay bang gia tri dat
trudc, T-bit co gid tri logic 1.

Bang 4 m6 ta cac kiéu timer va d6 phén giai img voi CPU 212 va CPU 214,

Bang 4: Cac loagi Timer cua CPU 212 va CPU 214.

Lénh| Do phan | Gia tri cuc CPU 212 CPU 214
gidi dai
TON | 1Ims 32,767s T32 T32, T96
10ms 327,67s T33-T36 T33-T36, T97-T100
100ms 3276,7s T37-T63 T37-T63, T101-T127
TONR | 1ms 32,767s T0 TO, T64
10ms 327,67s T1-T4 T1-T4, 65-T68
100ms 3276,7s T5-T31 T5-T31, T69-T95

CU phép khai béo sir dung timer trong LAD, bao gém 2 loai nhu sau:

3.1. On - delay Timer (TON)

- CU phép:

Tus

27724 PT

TOM

pred

53




Hinh 2.18: Khai bao sir dung TON.

Khai bao timer s6 hiéu Txx kiéu TON dé tao thoi gian tré tinh tir khi
dau vao IN duoc kich. Néu nhu gia tri dém tic thoi 16n hon hoic bang gia tri
dat truéc PT thi T-bit c6 gia tri logic bang 1. C6 thé reset timer kiéu TON bing
Iénh R hoic bang gia tri logic 0 tai dau vao IN.

3.2. Retentive On-Delay Timer(TONR)
- CU phép:

Tex

—IN TOF

774 PT 777 me

Hinh 2.19: Khai bdo sir dung TONR.
Cu phap khai bao st dung timer trong STL nhu sau: Khai bao timer cua S7-
200 13 1énh c6 diéu kién. Tai thoi diém khai bao tin hiéu dau vao c6 gia tri logic
bang gia tri logic ctia bit dau tién trong ngan xép.

Bang 5: Cdc budoc khai bao sw dung Timer.

STT Mo ta

TON | Khai béo timer sb hiéu xx kiéu TON dé tao thoi gian tré tinh tir khi bit

Txx n | dau trong ngin xép cb gia trj logic 1. Néu nhu gia tri dém tic thoi 16n
hon hoac béng gia tri dat trude n thi T-bit co6 gid tri 1. Co thé reset timer
kiéu TON bang lénh R hoic bang gia trj logic 0 tai dau vao.

TONR | Khai bao timer s6 hiéu xx kiéu TONR d¢é tao thoi gian tré tinh tir khi bit

Txx n | dau tién trong ngin xép co gia tri logic 1. Néu nhu gia trj dém tirc thoi

16n hon hodc bang gia tri dit trude n thi T-bit c6 gia trj logic bang 1.
Chi c6 thé reset timer kiéu TONR bang 1énh R cho T-bit.

Khi st dung timer kiéu TONR, gia tri dém tac thoi duoc luu lai va
khéng bi thay dbi trong khoang thoi gian tin hiéu dau vao logic 0. Gia tri cua
T-bit khong dugc nhé ma hoan toan phu thudc vao két qua so sanh giira gia tri
dém tc thoi va gia tri dat trudc.

Céc timer duoc dit tén 1a Txx, trong d6 xx 1a sé hiéu cua timer. Txx
ddng thoi ciing 1 dai chi hinh thac cua T-word va T-bit caa timer d6. Tuy
chling ¢6 cuing dia chi hinh thirc, song T-word va T-bit van dugc phan biét voi
nhau nho kiéu st dung 1énh véi Txx. Khi ding Iénh 1am viéc vai tir, Txx dugc
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hiéu 1a T-word, nguoc lai khi sir dung Iénh 1am viéc véi tiép diém, Txx dugc
hiéu 1a T-hit.

Khi timer duoc reset, T-word va T-bit caa né dong thoi dugc xoé va co
gia tri 0. Di vé6i timer TON c6 hai phuong phap reset 1a xo04 tin hiéu dau vao
hoac ding Iénh R. Con d6i véi timer TONR chi c6 mot phuong phap reset duy
nhat 1a ding Iénh R (R Txx K1).

Vi du 7: Cach khai bao va sir dung sir dung timer kiéu TON.

Metwork 1
0.0 T37
—| |— N TON
+10-4PT 100 ms
Netwiork 2
T37 Qoo

Khi ngd vao 10.0 =1 Timer T37 duoc kich , Néu sau 10x100ms =1s 10.0
Vvan gitr trang thai thi bit T37 s& 1én 1 ( Khi d6 Q0.0 1én 1). Néu 10.0 =1 khéng
du thoi gian 1S thi bit T37 s¢ khong 1én 1.

0.0 | .

10(100ms)=1=

T

Maximum
value = 32767

current210 ----ececremmmmnaes e e e i e B S j

T37(currert)

T37(bit) e
Q0D
METWOIK £

_| m GU,U)

Metvwork 3

—III—(T)

Vidu 8: Cach khai bao va sir dung sir dung timer kiéu TONR
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ve L L

100(10ms) =15

| BO(IOms) | 40(10ms)
=

4
o

100
(Currert)

(Currert)

T
(Currert)

T1 (bit), @OD 1 ™

01 (Rese) —

Ngd vao 10.0 cé tac dung kich thoi gian cho Timer,khi ngd 10.0 =1 thoi
gian Timer duoc tinh,khi 10.0=0 thoi gian khdng bi Reset vé 0.Khi du thoi gian
thi Bit T1 s€ Ién 1. Thoi gian Timer chi bi Reset khi ¢6 tin hiéu Reset Timer (
tin hiéu tur ng6 10.1)

e Cap nhat timer c6 do phan giai 1ms

CPU cua S7-200 c6 cac bo timer c6 d6 phan giai 1ms cho phép PLC
cap nhat va thay thay doi gié tri dém tirc thoi trong T-word mdi 1ms mot lan.

Cac bo timer véi do phan giai thip nay c6 kha ning diéu khién chinh xéac
cac thao tac.

Ngay sau khi bo timer v&i do phan gia 1ms duoc Kich, viéc cap nhat dé
thay doi gia tri dém tac thoi T-word hodn toan ti dong. Chi nén dit gia tri rat
nhé cho PT cua bo timer c6 do phan giai 1ms. Tan s6 cap nhat dé thay doi gia
tri dém tac thoi va cia T-bit cia mot bo timer c6 do phan giai 1ms khdng phu
thudc vao vong quét (scan) cau bo diéu khién va vong quét caa chuong trinh
dang chay. Gia tri dém tac thoi va T-bit caa timer nay c6 thé duoc cap nhat
vao bét ctr thoi diém nao trong vong quét va duoc cap nhat nhiéu lan trong
mot mot vong quét néu thoi gian vong quét do 16n hon 1ms.

Do viéc cap nhat T-word cua timer véi d6 phan giai 1ms hoan toan tu
dong nén thoi gian tré co thé bi trdi trong khoang thoi gian 1ms. Boi vay, vi
du dé cd thé cd dugc thoi gian tré khong dudi 56ms ta nén dat gia tri ban dau
cho PT la 57.
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Thuc hién 1énh R (reset) d6i véi mot timer c6 do phan giai 1ms dang ¢
trang thai 1am viéc ¢ nghia la dua timer d6 vé trang thai ban dau, gia tri d¢ém
ttc thoi caa timer duoc dua vé 0 va T-bit nhan gia tri logic 0.

eCap nhat timer co do phan giai 10ms

CPU cua S7-200 c6 cac bo timer véi do phan giai 10ms. Sau khi duoc
kich, viéc cap nhat T-word va T-bit dé thay doi gia tri dém tac thoi va trang
thai logic dau ra cua cac bo timer ndy khéng phu thudc vao chuong trinh va
duoc tién hanh hoan toan tu déng mdi vong quét mot lan vao thoi diém dau
vong quét.

Thuc hién 1énh R d6i véi timer c6 do phan giai 10ms dang & trang thai
lam viéc la dua timer vé trang thai ban dau va dwa T-word va T-bit gia trj 0.

Do viéc cap nhat T-word cua timer chi duoc thuc hién ty dong moi
vong quét mot 1an nén thoi diém thay doi gia tri dém tac thoi va gid tri logic
cua T-bit cua timer cd thé bi trdi trong khoang 10ms. Bai vay, vi du dé tao
duoc mot khoang thoi gian tré it nhat 1a 140ms, nén chon gia tri dat trudc cho
timer c6 d6 phan giai 10ms 1a PT=15.

e Cap nhat timer c6 d¢ phan giai 100ms

Hau hét cac bo timer cua S7-200 déu 1a timer ¢ do phan giai 100ms. Gia
tri dé luu trix trong bo timer 100ms dugc tinh tai ddu mdi vong quét va thai gian
dé tinh s& 1a khoang thoi gian tir dau vong quét trudc do.

Viéc cap nhat dé thay dbi gia tri dém tac thoi cua timer chi duoc tién
hanh ngay tai thoi diém cd Iénh khai bao cho timer trong chuong trinh. Boi
vay qud trinh cap nhat gié tri dém tac thoi khong phai 13 mot qua trinh tu dong
va khdng nhat thiét phai duoc thuc hién mot lan trong mdi thoi gian vong
quét ngay ca khi timer da dugc kich. Dbi véi truong hop mot Iénh timer
100ms dugc khai béo nhiéu lan trong mot vong quét thi c6 thé xay ra truong
hop gia tri luu trir bi cong nhiéu lan voi gia tri dém tac thoi, vi vay nén su
dung lénh khai bao timer 100ms chinh xac mot Ian trong mot vong quét.

e Hiéu qua cia viéc cip nhat gia tri dém tire thoi cia timer 1ms, 10ms,
100ms.
Viéc cap nhat gia tri dém tic thoi cua cac timer voi do phan giai khac
nhau dugc thuc hién tai cac thoi diém khéac nhau phu thudc vao céac sir dung

timer d6. Vi du sau mé phong su khac nhau d6 véi 3 loai timer cung dat thoi
gian 300ms.
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- Trong truong hop st dung timer 1ms, Q0.0 s& c¢6 gia tri logic bang
1 trong khoang thoi gian 1 vong quét néu thoi diém cap nhat gia tri tic thoi
xay ra trugc khi tiép diém thuong mo T32 va tiép diém thuong doéng T32

chuyén trang thai.

- Trong truong hop st dung timer cé d6 phan giai 10ms, Q0.0 sé ludn
c6 gia tri logic 0 vi khi bit T33 ¢6 gia trj logic 1 & dau vong quét thi ngay sau d6

s& bi chuyén vé trang thai 0.

- Trong trudng hop su dung timer 100ms, Q0.0 s€ ludn cé gia tri logic 1
trong khoang thoi gian 1 vong quét mdi khi gia tri dém tuc thoi bang gié tri dat

trudec.
MHetwark 1 Metwark Tile
T32 2
—| F |—|H
4T

TOW

T3 Qoo
— —— )

Hetwaork 2
133

—] / —"

Metwcek Ti

{F1

T3z

10 ms

T33 Qoo
— )

Hetwork 3 Bletwok Tike
137 137
—] / —m TON
{F1 100 s

_I T3 EIIIIII:]

Hinh 2.20:4nh hudng ciia @6 phdn gidi dén dau ra ciia timer.

Viéc st dung tiép diém thuong dong Q0.0 lam tin hiéu dau vao cho
timer dam bao Q0.0 s& ¢ gid tri logic bang 1 trong mot vong quét & mdi thoi
diém ma gia tri dém cta bo timer dat duoc gia tri dat trude PT:

Network 1 Metworl; Title
Qoo Ta2
— / —W TON
004PT 1 s

_| 732 E!D.D)

Metwork 2 Metwark, Title

Q0.0 T33

| l

| ! [ M TOM

A04PT 10 ms

733 (0.0

| l I

| | S )

MNetwork 3
Qoo

Metwark Titls
T37
IN TOMW
24PT 100 mz
Qoo

Hinh 2.21: Khdc phuc dnh hieong cia @6 phdn gidi dén dau ra cia timer.
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3.3. Bai tap ung dung timer

Khoi dong hé thong bang tai gom 3 déng co:

Khi khoi dong START thi dong co 1 chay, sau 3s thi tu dong dong co 2
chay, tiép theo 3s ké tir dong co chay. Tuong timg mdi dong co chay thi co dén

sang.

Khi 4n STOP thi dong co thwr 1 dimg trude, sau 5s thi tu dong dong co thir
2 dirng va sau 5s thi tur dong dong co thir 3 ding han.

Mach dong luc:

Béng dau vao/ra

RN1

—_
1
|
. 100 Ky
- Q0.0 N
sToP |
/_"_/ 101 o
H

RN1 1 RN2
—_— 102 K2

T ot N

|
RN2 D2
/ 103
T

RN /I‘/ 10.4 RN3 K3

: Q0.2 \l
3

i com com !

It IN out ———F

Ki hiéu Dja chi Giai thich
START 10.0 Nt an khoi dong
STOP 10.1 Nt an ding

K1 Q0.0 Diéu khién dong co 1
K2 Q0.1 Diéu khién dong co 2
K3 Q0.2 Piéu khién dong co 3

Chuong trinh viét bang ngén ngit LAD
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Network 1
| DL chay Hetwork 7
| Cai dat T35 woi thoi gian dat |a Bs
10.0 Q0.0 MO T35
| | I 5 .
1 I ~ ; ) : : 1M TOM
S04PT 100 mg
Hetwork 2
| Diong dien cho Timer vai thol gian dat la 3z
Qoo T37
: : M TOM Hetwork 8
[Duna DC2
+304PT 100 mg
T349 Q01
| | r
I {Rr)
1
T40
Hetwork 3 I TOM
| DC2 chay sau Jg
Q0.0 37 Qo1 SU4ET 100 ms
| | | | r
I I {s5)
1
Hetwork 4
| Diong dien cho Timer vai thol gian dat la 3z
Qo T38
| | N TOM
+304PT 100 mg
Chuong trinh viét bang ngon ngir STL
Metwork 1 Metwork B
| DC1 chay | Dung DC1
1D In.n LD In.1
5 Qo.o, 1 R Qo.o, 1
5 MO.0. 1
Metwork 2
[ Dong dien cha Timer vai thoi gian dat la 3s Network 7
10 00 . 0 | Cai dat T'33 wai thoi gian dat la 5
TOH T3a7. +30 LD MO.0
TOH T39, 50
Metwork 3
[ DCZ chay sau 3s Network 8
1D Q0.0 [Dung DC2
& T37 LD T39
5 Qo.1. 1 R Qo.1. 1
TOH T40, 50
Metwork 4
[ Dong dien cho Timer voi thoi gian dat la 3 Network 3
1D Qo.1 [Dung DC3
TOH T38, +30 LD T40
F Qo.z2. 1
Metwork 5 R HO.o, 1
[ DC 3 chay
1D Qoo
! T38
= Qo2
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Nguyén Iy hoat dong ciia hé thong:

Khi nhén nat 10.0 (START) & Network 1 Q0.0 c6 dién — cong tic to K1
c6 dién, dong tiép diém trén mach dong lyc — dong co 1 (M1) kéo bang tai 1
chay. Khi Q0.0 c6 dién s& dong tiép diém thuong mo Q0.0 & network 2, sau
khoang thoi gian 1a 3s, T1 ¢6 dién — Q0.1 c6 dién — cong tic to K2 c6 dién,
dong tiép diém K2 trén mach dong luc — dong co 2 chay va tiép diém thuong
mo cua T1 ¢ network 3 dong lai, sau khoang thoi gian 3s, T2 c6 dién — Q0.2 ¢o
dién — cong tac to K3 c6 dién, dong tiép diém K3 trén mach dong luc — dong
3 ¢06 dién kéo bang tai 3 chay.

Khi 4n nuat 10.1 & network 1, Q0.0 mat dién, cong tic to K1 méat dién, mé
tiép diém K1 trén mach dong luc — M1 duing, dong thoi dong dién cho T39.
Sau 5s, ngit dién dong co 2 va déng dién cho T40. Sau 5s dimg dong co 3.

4. Counter

Muc tiéu: Trinh bay chirc ning, cdu tric, nguyén 1y hoat dong cta bo dém
trong PLC.

Counter 1a bo dém thuc hién chuc nang dém suon xung trong S7-200.
cac bd dém cua S7-200 duoc chia ra 1am hai loai: bo dém tién (CTU) va bod
dém tién/lui (CTUD).

Bo dém tién CTU dém sd sudn 1én cua tin hiéu logic dau vao, tirc 1a dém
s6 lan thay doi trang thai tir 0 1én 1 cua tin hiéu. SO suon xung dém duoc,
duoc ghi vao thanh ghi 2 byte ctiia bd dém goi 1a C-word.

Noi dung cua C-word goi 1a gia tri dém thrc thoi, luén duge so sanh véi
gia tri dit trudce cua bd dém, duoc ky hiéu 1a PV. Khi gia tri dém tac thoi
bang hodc 16n hon gia tri dat trude nay thi bo dém bao ra ngoai bang cach dat
gia tri logic 1 vao C-bit. Truong hop gia tri dém tirc thoi nhd hon gia tri dat
trudce thi C-bit co gia tri logic 0.

Khac véi cac bd timer, cac bd dém CTU déu c6 chin ndi véi tin hiéu
diéu khién xo04 dé thyuc hién viéc dit lai ché d6 ban dau (reset) cho bo dém,
duoc ky hiéu R trong LAD hay duoc quy dinh 1a trang thai logic ctuia bit dau
tién trong ngin xép STL. Bo dém duoc reset khi tin hiéu xoa nay c6 mic
logic la 1 hoac khi 1énh R duoc thuc hién véi C-bit. Khi bg dém duoc reset,
C-word va C-bit déu c6 gia tri 0.
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- Ct phap hai bd dém CTU va CTUD cua s7-200

Coin
i)

Cu cTuo
Lo
—Cl CcTu 4CD
4R 4R
AR TRy

Hinh 2.22: Khai bdo va sur dung Counter.

Bo dém tién/Ili CTUD dén tién khi gap suon 1én cua xung vao cong
dém tién (ky hiéu CU trong LAD) hoac bit thr 3 caa ngan xép trong STL va
dém 10i khi gap suon Ién cia xung vao cong dém Iui (ky hiéu CD trong
LAD) hoic bit tht 2 cia ngan xép trong STL.

- Giéng nhu bd dém CTU, bo ¢ém CTUD ciing dugc dua vé trang thai khai phat
ban dau bang 2 cach:

+ Khi dau vao cua chan xod, ky hiéu bing R trong LAD hoac bit thi
nhat caa ngan xép trong STL ¢ gi4 tri logic bing 1.

+ Bang lénh R v&i C-bit.

CTUD c6 gia trj &ém tac thoi ddng bang gia tri ¢ém va dugc luu trit
trong thanh ghi 2 byte C-word cia bo dém. Gié tri ¢ém tic thoi lubn dugc so
sanh voi gia tri dat truéc PV cua bo dém. Néu gia tri dém tac thoi 1on hon
hoac bang gia tri dat trudc thi C-bit ¢d gid tri logic bang 1. Con céc truong hop
khac C-bit cé gia tri logic 0.

Bo dém tién CTU cd mién gié tri dém tic thoi tir 0 d¢én 32.767. Bo dém
tién/10i CTUD c6 mién gié tri ¢ém tic thoi 1 -32.768 dén 32.768.

Vé nguyén 1y hoat dong, c6 thé mé ta nhu sau:
4.1. Counter up (CTU)

Khai bao bo dém tién theo suon Ién CU. Khi gia tri dém tac thoi C-
word caa Cxx 16n hon hoac bang gia tri dat trugc PV, C-bit ¢6 gia tri logic
bang 1. Bo dém duoc reset khi dau vao R c6 gia tri logic bang 1. Bo dém
ngung khi C-word dat gid tri cuc dai bang 32.767.
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Céc toan hang

CxxCPU 212: 0-47

(word) CPU214: 0-47, 80-127.

PVVW, T, C, IW,

(word) QW, MW, SMW, AC, AIW, hing s, *VD, *AC
4.2. Counter up —down (CTUD)

Khai bdo bo dém tién/lui, dém tién theo suon 1én cia CU va dém Iui
theo suon 1én cua CD. Khi gia tri dém tac thoi C-word 1én hon hoic bang gia
tri dat truéc PV, C-bit c6 gia tri logic bangl.Bé dém ngirng dém tién khi C-
word dat gia tri 32,767 va nging dén I0i khi dat gia tri cuc tiéu -32,767,
CTUD reset khi dau vao R c6 gié tri logic bang 1.

Céc toan hang :CxxCPU 212: 48-63
(word) CPU 214: 48-79
PVVW, T, C, IW,
(word) QW, MW, SMW, AC, AIW, hiang s, *VD, *AC

Cac bd dém duoc danh s tir 0-63 (voi CPU 212) hoic tir 0-127 (véi
CPU 214) va ky hiéu bang Cxx, trong dd xx 1a s6 tht ty cia bé dém. Ky hiéu
Cxx dong thoi ciing 1a dia chi hinh thic cia C-word va C-bit.

Vidu 9:
LD C48 //1énh lam viéc véi C-bit cua C48
LDW C48 K2 //lénh lam viéc vGi C-word cua C48
Vi du 10: Vé by dém CTUD trong LAD va STL
-Viét bang STL

NETWORK 1 //10.0 counts up - 10.1 counts down - 10.2 resets current value to
0

LD 10.0

LD 10.1
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LD 10.2
CTUD C48 +4

NETWORK 2 // Count Up/Down counter C48 turns on C48 bit when current
value >=4

LD C48
= Q0.0
LAD
Metweark 1
_l .l—CU CTUD
_| .l—co
0.z
) —
Metweark 2
— )
-Viét bang LAD
-Gian d6 thoi gian
Timing Diagram
02 (et M
IR N R
2 T T T
L= ]
1 -
43 courrer) O 0
C48 (bi) ’ I_I ;

Qoo

* St dung bo dém toc do cao HSC

B dém tc do cao dugce theo ddi va diéu khién cac qua trinh c6 toc d6 cao
ma PLC khong thé khéng ché dugc do han ché cua thoi gian vong quét. Trong
CPU 212 c6 mdt bo dém téc d6 cao (HSCO) va CPU 214 c6 3 bd (HSCO,
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HSCI1, HSC2). Nguyén tac hoat dong cua bd dém tdc do cao tuong tu nhu cac
b dém khéc cua PLC, dau vao dém theo sudn 1én cia tin hiéu dau vao. S6 dém
duoc duogc luu vao trong mét 6 nhd dac biét kiéu tir kép va duogc goi 1a gia tri
dém ttrc thoi cia bo dém, ky hiéu CV (Current Value). Khi gia tri dém ttc thoi
bﬁng gia tri dat trude thi bo dém phat ra mot ngét. Gia tri dat truge 13 mot sb
nguyén 32 bit ciing dugc luu trong mot 6 nhd kiéu tir kép va ky hiéu PV (Preset
Value).

Néu ché do ngat vao/ra voi bo dém toc d cao duge khai bao st dung, cac
tin hi€u sau day s€ dugc phat:

- Ngat khi PV=CV (d6i voi HSCO0, HSC1, HSC2)

- Ngit khi c6 tin hiéu bao thay d6i huéng dém tir cong vao (véi HSC1,
HSC2).

- Ngat khi ¢6 tin hiéu béo xo4 (reset) tir cong vao (véi HSC1, HSC2).

Mbi bd dém duoc chon ché do lam viéc bang 1énh HDEF. Ting ché do
lam viéc lai co cac kiéu hoat dong khac nhau. Kiéu hoat dong cua mdi bd dém
duoc xac dinh bﬁng ndi dung cua mot byte diéu khién trong vung nhé dat biét
sau d6 duge khai bao voi bd dém bﬁng lénh HSC.

B¢ dém téc dé cao HSCO

Bo dém HSCO c6 mét cong vao 1a 10.0. N6 chi chay mot ché do 1am viéc
duy nhat 1a dém tién hodc dém lui theo sudn 1én cua 10.0. Chiéu dém duogc quy
dinh bo1 trang thai logic cua bit SM37.3 nhu sau:

SM37.7 =0 Dém Iui theo sudn 1én cua 10.0
=1 Pém tién theo suon 1én cua 10.0

Tan s6 dém cua HSCO 1a 2kHz. HSCO sir dung tir kép SMD38 dé luu gia
tri dém tirc thoi CV. Gia tri dat trude PV duoc ghi vao tu kép SMD42. Ca gia tri
PV va CV déu 1a s6 nguyén 32 bit c6 dau.

HSC
—EN ENO-

0-4M

Hinh 2.23: Khai bdo sir dung bé dém HSC.

HSCO st dung byte SMB37 dé xac dinh kiéu hoat dong nhu: dém tién hay
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Iui; cho phép hay khong cho phép thay d6i gia tri dém tirc thoi CV, PV va cho
phép/khéng cho phép b dém. Kiéu hoat dong cua HSCO phai duoc dinh nghia
trong SMB37 trude khi thyc hién 1énh HDEF.

Cau trac SMB37, con duoc goi la byte diéu khién HSCO, nhu sau:

Bang 5: Chike nang ciia byte diéu khién HSCO.

Bit Chtic nang

SM37.0 | khong str dung

SM37.1 | khong stir dung

SM37.2 | khong sir dung

SM37.3 | chiéu dém: 0 - dém tién, 1 - dém lui

SM37.4 | Cho phép stra d6i gia tri dat trugc: 0 —khong c

pheép, 1 — cho phép

SM37.5 | Cho phép stra ddi gia tri dat trudc: 0 — khdng cho phép, 1 — cho
phep

SM37.6 | Cho phép sta gia tri dém tic thoi: 0 — khong cho phép, 1 — cho
phép

SM37.7 | 1- cho phép kich HSCO, 0-khéng cho phép kichHSCO

Céc budc khai bao str dung HSCO (nén thue hién tai vong quét dau tién):
- Nap gia tri diéu khién phu hop cho SMB37

- Xac dinh ché d6 1am viéc cho bd dém béng 1énh HDEF. Do HSCO chi ¢c6
mot ché do lam viéc nén 1énh x4c dinh kiéu sé 1a; HDEF KO KO.

- Nap gia tri dém tirc thoi ban dau va gid tr1 dat trudc va SMD38 va
SMDA42.

- Khai bao st dung ché do ngit vao ra va kich tin hiéu bao ngit cho
HSCO bing 1énh ATCH.

- Kich hoat bd dém bé‘mg lénh HSC KO.
Sau khi duoc kich, bd dém HSCO bat dau lam viéc va sir dung byte
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SMB36 dé thong bao trang thai hoat dong ciia nd nhu sau:

Khi st dung bd dém HSCO cung voéi ché do ngat vao/ra, tin hiéu bao
ngét HSCO s& xuat hién khi CV=PV néu tin hiéu bao ngét da duoc khai bao.

Bang 6: Chutc nang cua byte thong bao trang thai.

Bit Chirc nang

SM36.0 khong sur dung

SM36.1 khong sur dung

SM36.2 khong sur dung

SM36.3 khong su dung

SM36.4 khong stir dung

SM36.5 chiéu dang dém: 0 - dém lui, 1 - dém tién

SM36.6 So sanh két qua tic thoi: 0 - CV#PV,1-CV =PV
SM36.7 So sanh két qua tirc thoi: 0 — VC <PV, 1—-CV > PV

Thu tuc khai bao stir dung bo dém toc do cao

Khai bao sir dung cac bd dém nén duge thuc hién tai vong quét dau tién khi
bit SMO0.1=1. Thu tuc khai bao str dung bd dém tdc d6 cao bao gém:

- Nap gia tri vé kiéu hoat dong pht hop cho byte diéu khién. Vi du nhu khai bao
kiéu hoat dong choHSC1 véi:

o Tin hi€u x04 ngoai tich cuc khi ¢6 logic 1 thi phai ghi 0 vao SM47.0
o Tin hi€u kich start tich cuc khi c6 gia tri logic 1 thi thi 0 vao SM47.1
0 Cho phép kich HSCL1 thi ghi 1 vao SM47.7

- Xéc dinh ché d6 lam viéc cho bd dém bang 1énh HDEF. Vi du muén xéac dinh
ché d6 lam viéc sd 3 cho HSC1 thi thuc hién. (HSCO chi c6 mot ché do dém la
mode0, con HSC1 va HSC1 ¢6 12 ché d6 dém tir mode0 = modell)

HDEF K1 K3

- Nap gia tri dém tirc thoi ban dau va gia tri dat trude. Vi du nap gia tri tuc thoi
ban dau 13 0 va gié tri dat trudc 1a 3 cho HSC1

MOVD KO SMD48

MOVD K3 SMD52

- Khai bao st dung ché do ngit vao ra va kich tin hiéu bao ngat. Vi du nhu
str dung HSC1 lam tin hiéu bao ngit vao ra ma 13 (khi PV=CV) va ma tin hiéu
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14 (khi doi chiéu bg dém) véi cac chuong trinh xtr 1y ngat twong tmg c6 nhin la
0 va 1 thi thyc hi¢n trong STL nhu sau

ATCH KO K13

ATCH KO K14

- Kich bo dém voéi kiéu 1am viéc dd ghi trong byte diéu khién bang 1énh
HSC. Vi du kich b ¢ém HSCI theo SMB47 bang cach thuc hién 1énh trong
STL

HSC K1

HDEF: 1énh xéc dinh ché d6 1am viéc cho bd dém tdc do cao.Tén bo dém
duoc chi dinh béng toan hang HSC. Ché d6 lam viéc duoc chon 13 ndi dung cua
toan hang trong MODE.

HSC: 1énh dit kiéu 1am viéc cho bd dém téc d6 cao. Tén cua bd dém
duoc chi dinh béng toan hang N. Kiéu lam viéc duoc dit 1a noi dung cua byte

di€u khién by dém.

Pé khai bao bo dém ta c6 thé dung chuong trinh Winzard ctia PLC nhu
Sau.

- Vao Winzard chon Hight Speed Counter

] Spstenn Black
W Cross Reference
a2 Communications
%] wizads
B A4S
§ Data Log
~ EM 241 Modem
g{ ER 252 Postion
B¢ Ethermet
{% High S peed Counter
B~ Internst
(8 NETR/METW
& PID
<R PTOFWH
£ Recips
b Remote Modem
55 TD 200
+ 2§ Tools
|- [#] Instuctions
(30 Favedites

B

Hinh 2.24: Lua chon bé dém téc doc cao.
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Chon loai bo dém toc do cao va ché do lam viéc cua bd dém

Insiruction Wizard HSC fX]

The selocted PLC type provades the followng High Speed counters  Different courters suppoit up to
12 modes of cpearahon

Which Counter would you e to configre?
HCO v

The High Speed Courtes’s mode of opesaton determines what Clock and Diectional mous e ured,
arvd whether Staet and Rezet nputs e uzed What mode of operation would pou ke

Mods Maoda Descripton
Sigde phase up/down courker wih temal drechion contiol No Start mpul.
No Reset nput
|

Hinh 2.25. Chon loai bé dém.

Chon ngét cho bd dém, dat gia tri cho gia tri dat trudc PV va gia tri dém tac
thoi VC.

Instruction Wizard HSC 'Zl

HOO i salected lo be conliguead lor mode 0 cperaion. The loliowing réiakzation cpbions &
avardable for thi courtes in this mode:

HC Indizkeahon Options
The wizard wil creale 3 sub fee Counter Inbiaieaton. What [HSC_INIT
shoukd s sutwouting be named?

Enter 2 D'WORD addiess, global symbol, o nheger Heral for the countes [
Praset [FV)

Enter 3 DWORD addies2, global symbal, o reger eral for the counter [0
Curert [CV)

Entes the indial counting Direction | Up -

<Piey lm Canced I

Hinh 2.26: Cai dit tham sé cho bo dém.

r
A

4.3. Bai tap ung dung b dém

Churong trinh diéu khién mdy trén.

Trong hinh dudi la so dd binh tron dé tao ra cac mau khac nhau c6 2 cam bién:
Bao muc cao : 10.4

Bao mirc thap :10.5

DPong co tron diéu khién bai Q0.2
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Qua trinh duoc thuc hién nhu sau: trudc tién bom 2 loai son khac nhau vao
binh. Loai son thir nhat dugc dwa vao binh may bom duoc diéu khién qua QO.0.
Loai son thir hai dugc dua vao binh nhd mdy bom thir 2 duoc diéu khién qua

Bom Q0.0 Bom Q0.1
N I\

i

(o]
_____________________ / o Bidomiccaol0.4

(o]
_______________________ / o Bio mic thap 10.5

QO0.1. Sau khi dung dich trong binh dat mic cuc dai (10.4=1) thi dung hai may
bom va bat dau qué trinh tron, qué trinh ndy duoc diéu khién boi dong co trén
(Q0.2) va thoi gina tron can thiét 13 5s. Sau khi tron xong, san pham duoc dua ra
dé rot vao cac hop dung son qua van (Q0.4) va may bom (Q0.5). C6 thé tom tat
qua trinh tron nhu sau:

Budc 1: Rot loai son thir nhit va loai son tht hai vao binh.
Budc 2: Diéu hanh qua trinh 1am viéc khi dat mirc cao (10.4=1).
Budc 3: Piéu khién dong co tron va thoi gian tron.

Budc 4: Pua san pham ra khoi binh tron.

Budc 5: Pém s 1an tron. Néu da du 10 1an thi dimg san xuit.

Budc 6: Quay lai ché do 1am viéc & bude 1.
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Chirong trinh dwoc viét trong PLC ¢ dang LAD:

MEIWOIK | Network b
| |
0.0 10.2 10.4 C30 aoo Ta7 05 Q0.4
| 1 | 1 | 1 | | r | 1 | | {
. 1 /1 1 /1 1 /1 ¢ ) 1 | /1 {
Qoo Q05
Network 2 Metwork 7
| |
10.1 10.3 10.4 C30 Qo MO.1 T37 can
| 1 | 1 | 1 | | r | 1 ] |
| | | /| | /| | /| { ) | | |} T ]
a0 0.6
— —
1048
Metwork 3 Metwork 8
| |
0.4 W01 10.5 T37 W01
| | | | I
| | {s) 1| 1 ¢ )
1
Metwork 3
|
0.4 0.1
| 1 {
1 (s)
1
Hetwork 4
|
k0.1 T37
| |
| I IN TOM
+504ET 100 ms
Metwork 5
|
T3F h0.1 anz2

~
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5. Bai tap ung dung:
Muc tiéu: Néu mot sd bai toan thuong gip khi st dung PLC.

1, St dung phuong phap mach tu giit dé khoi dong dong co theo phuong
phap sao/tam giac.

2, Str dung cac tap 1énh vé bit dé thuc hién khoi dong tuan tu dong co theo
thtr tu sau:

- Khi 4n start1: dong co 1 khoi dong, an stopl, dong co 1 tét.

- Khi dong co 1 khong du tai, nhan start2, dong co 2 s& hoat dong, nhan
stop2, dong co 2 tat (khi da du tai).

- Tuong tu cho dong co 3 va 4 (s€ dugc khot dong khi tai tuong g khong
du)

Trong qué trinh hoat dong gip su cd ta co thé nhan nat ding khan cép dé
dirng toan bo hé thong.

3, Phat hién chiéu di chuyén cta vat: Dé phat hién chiéu di chuyén cua vat,
ta phai str dung 2 sensorl,2 ké tiép nhau.

- Truong hop vat di chuyén theo chiéu thuan: sensor 1 tic dong roi dén
sensor 2.

- Chiéu nguoc thi sensor tac dong theo thir tu nguoc lai.

4, Piéu khién cho tin hiéu dén tai cac ngi tu giao thong véi 2 ché do ngay
va dém.

6. Lénh nhay va 1énh goi chwong trinh con

Metwork 1 Metwark Title

| Network Comment

0.0 .

| )

Metwork 2

- LEL
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Muc tiéu: Trinh bay 1énh nhdy va goi chuong trinh con.
Hinh 2.27: MG ta vé Iénh nhdy va goi chwong trinh con.

Khi 10.0 1én 1, chuong trinh s& thuc hién 1énh nhay: nhay téi nhan tuong
ung, khi d6 doan chuong trinh & gitra I¢nh nhay va nhan d€ duoc bo qua ¢ chu
ki do.

Ki hi¢u cua nhan nhay phai 1a mot sb nguyén n. Vi¢c dit nhan cho Iénh
nhay phai nam trong chuwong trinh. Nhan ctia chuwong trinh con hodc chuong
trinh xtr Iy ngat duoc khai bao ¢ dau chuong trinh. Khong thé dung 1énh nhay
JMP dé diéu khién chwong trinh chinh vao mot nhén bat ky trong chuwong trinh
con hoic trong chuong trinh xtr 1y ngit.
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Bai 3
Cic phép toan sé ciia PLC
Muc tiéu cua bai
- Trinh bay duoc cic phép toan so sanh, cac phép toan sd.
- Van dung céc bai toan vao thuc té: Lap trinh, két ndi, chay thu...

- Rén luyén dure tinh tich cuc, chi dong va sang tao

N§i dung chinh
1. Chirc niing truyén dan
Muc tiéu: Trinh bay céac 1énh truyén dan.
1.1. Truyén Byte, Word, Doubleword:
- Phép truyén Move Byte s& duoc thyc hién copy dit liéu Byte tai ngd vao
IN va truyén toi Byte tai ngd ra OUT.
- Phép truyén Move Word sé& thuc hién copy dit liéu Word tai ngd vao In va
truyén t6i Word tai ngd ra OUT
- Phép truyén Move DoubleWord s€ thuc hi¢n copy dir licu DoubleWord
tai ngd vao In va truyén toi DoubleWord tai ngd ra OUT
- Phép truyén Real s€ thuc hién copy mot s6 thuc 32 bit tai DoubleWord
ngd vao IN va truyén t6i DoubleWord tai ngd ra OUT.
Khi xdy ra 16i thi ngd ENO bi SET = 0.

Bang gi61 han vung toan hang va dang dit li¢u hop 1¢

Block Move Inputs/Output Toéan hang Dang dir li¢u
Byte In VB, 1B, QB, MB, Byte
+ SIMATIC IEC 1131 SB. SMB. LB,
L
o MOV_B AC, Constant,
= EN ENO =
E *VD, *LD, *AC
L din ouTh
Out VB, 1B, OB, MB, Byte
? MOWE 1N, OUT SB, SMB, LB,
g AC, *VD, *LD,
*AC
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In
Word
+ SIMATIC IEC 1131
L
A
R Oy
i _
= EM END =
F
B
D oin ouT | Oout
5 MR TR, QLT
T
L
DoubleWord In
+ SIMATIC | IEC 1131
L
a
D hA D
F = EHM ENO =
B
D =N auT -
5 MOWD W, QUT
T
L
Out
Real In
»~ SIMATIC IEC 1131
L
A
D MO _R
= EN EMO =
F
B
o 4 outh Out
5 MOYE 1M, QT
T
L
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VW, 1W, QW,
MW, SW, SMW,
LW, T, C, AIW,
Constant, AC,
*VD, *AC, *LD
VW, T, C, IW,
QW, SW, MW,
SMW, LW, AC,
AQW, *\/D,
*AC, *LD

VD, ID, QD, MD,
SD, SMD, LD,
HC, &VB, &IB,
&QB, &MB,
&SB, &T, &C,
&SMB, &AIW,
&AQW AC,
Constant, *VD,
*LD, *AC

VD, ID, QD, MD,
SD, SMD, LD,
AC, *VD, *LD,
*AC

VD, ID, QD, MD,
SD, SMD, LD,
AC, Constant,
*VD, *LD, *AC
VD, ID, QD, MD,
SD, SMD, LD,
AC, *VD, *LD,

Word, Int

Word, Int

Dword, Dint

Dword, Dint

Real

Real



*AC

1.2. Truyén médt vung nhé dit liéu

Phép truyén Block Move Byte, Block Move Word, Block Move
Doubleword sé& thuc hién truyén mot s6 luong Byte (N) c6 dia chi Byte dau tai
ngd vao IN sang ving nhd co dia chi tai ngd ra OUT. N 1a s6 luong Byte c6 gidi

han tir 1 dén 255.

Bang gi61 han vung toan hang va dang dit li¢u hop 1¢

Block Move Inputs/Output Toan hang Dang dir liéu
Byte IN, OUT VB, IB, QB, MB, Byte
+  SIMATIC IEC 1131 SB. SMB. LB
I& BLKMOW_B *VD *AC *LD
D <en  Enol ' !
E N VB, IB, QB, MB, Byte
D = IH OuT
4 SB, SMB, LB,
BME 1N, OUT, N AC, Constant,
T
2 *VD, *AC, *LD
Word IN vw, 1w, QW, Word
MW, SW, SMW,
LW, T, C, AlIW,
+  SIMATIC IEC 1131
i *VD, *LD, *AC
A BLEMOW_nf
o den  Enof IN VB, IB, QB, MB, Byte
F
E i ouT SB, SMB, LB,
e AC,  Constant,
E BrAA (M, OUT, N *\/D, *LD, *AC
ouT vw, 1w, QW, Word

MW, SW, SMW,
LW, T, C, AQW,
*VD, *LD, *AC
DoubleWord IN, OUT VD, ID, QD, MD, Doubleword

SIMATIC IEC 1131
14 76

BLEMOW_D
=1 EHN ENO =

|




SD, SMD, LD,
*VD, *AC, *LD

N VB, IB, QB, MB, Byte
SB, SMB, LB,
AC, Constant,
*VD, *AC, *LD

Vi du vé truyén mdt mang dir liéu BLKMOVE:
Mang dit lidu thir nhat gdm 4 byte (N=4) thudc ving nhé V ¢o dia chi dau
tir VBO duoc truyén dén mot ving nhé V c6 dia chi dau tir VB100 (mang 2). Dit

li¢u tai mang 1 van khong doi.

LAD FBD
Petweark 1 Petweark 1
2.1 BLKMOY _B BLKMOY B

—| : EN ENQ% (2.1 =M EMO ==

WEZ0 =ty CUT p=tE100
vEZO4IN  OUTFvB100 4=
N

5TL

METWORE 1 SMove array 1 (WVB20 to WEB23)
AAto array 2 (WEB100 to VELOZ)

Lo Iz.1
BEME VBZ0O WEB1OO 4

Array 1 Data 20 31 32 33
Data Addresses WEZO WEZ1 WEZ 2 WEZ3

Block Move Execution
Loads Array 2

Array 2 Data 20 21 32 23
Data Addresses WEL100 WEL01 WELOZ WELO3

2. Chirc nang so sanh

Muc tiéu: Trinh bay céc 1énh so sanh trong PLC.
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Cac phép so sanh co thé sir dung 1a ==, <>, >, >= <= va chi c6 thé ap
dung cho Byte, s6 nguyén I, s6 nguyén kép DI, va sb thuc R.
Dt li€u tai ngd vao IN1 dugc so sanh véi dir 1i€u tai ngd vao IN2.
Trong lap trinh LAD thi tiép diém 1én muc logic 1 khi thoa méan diéu kién so
sanh.

Trong lap trinh STL, cac 1énh LOAD, AND hoac OR s¢ =1 khi phép so

sanh la true.

2.1. So sanh Byte
Khéi so sanh byte dung dé so sanh gia tri 2 byte IN1 va IN2

< SIMATIC IEC 1131

= Lénh so sanh bao gdm: IN1 = IN2, INL > IN2
D N2 IN1>=IN2, IN1 < IN2
et INL1<=IN2, IN1<>IN2
s | 1

S LDB= IM1, N2

T AB= Ik W2

L CB= 1M1, M2

Béang gidi han toan hang va vung dir li¢u hop 1¢€:

Inputs/Outputs Operands Data
Types
Inputs IB, QB, MB, SMB, VB, SB, LB, AC, Constant, BYTE
*VD, *LD, *AC
Output ,Q,M,SM, T,C, V, S, L, Power Flow BOOL

2.2. So sanh sb nguyén Interger

Khéi so sanh Interger ding dé so sanh gié tri 2 byte IN1 va IN2

+  SIMATIC IEC 1131

L 1 Lénh so sanh bao gdm: IN1 = IN2, IN1 > IN2
o

D 2 IN1>=IN2, IN1 < IN2
S IN1<=IN2,IN1<>IN2
= 1

5 LOww= [PT, N2

T A= R, IMNZ

L o= IRT, INZ
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Béang gidi han toan hang va vung dir li¢u hop 1¢€:

Inputs/Outputs Operands Data
Types
Inputs IW, QW, MW, SW, SMW, T, C, VW, LW, AIW, INT

Output

AC, Constant, *VD, *LD,*AC
,Q, M, SM, T,C,V,S, L, Power Flow BOOL

2.3. So sanh s6 nguyén kép Double Interger (DI)

Khéi so sanh DI ciing ding dé so sanh gié tri 2 byte IN1 va IN2

+  SIMATIC IEC 1131

L N

A ==

1] P2

F =0 |=

B

1]

s LOD= M1, N2

I I N2

i M1 INZ

Lénh so sanh bao gdbm:  IN1 = IN2, IN1 > IN2
IN1>=IN2, IN1 < IN2
IN1<=IN2,IN1<>IN2

Bang gi61 han toan hang va vung dir liéu hop 1¢:

Inputs/Outputs Operands Data
Types
Inputs ID, QD, MD, SD, SMD, VD, LD, HC, AC, DINT
Constant, *VD, *LD, *AC
Output ,Q,M,SM, T, C,V,S, L, Power Flow BOOL

2.4. So sanh s6 thue Real (R)
Khéi so sanh R ciing dung dé so sanh gia tri 2 byte IN1 va IN2

« SIMATIC IEC 1131
L I
A ==R
D Iz
F ==R =
B
1]
5 LOR= M1, IN2
I 1N N2
i 1N 2

Lénh so sanh bao gom:  IN1 = IN2, IN1 > IN2
IN1>=IN2, IN1 < IN2
IN1<=IN2,IN1<>IN2
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Béang gidi han toan hang va vung dir li¢u hop 1€:

Inputs/Outputs Operands Data
Types
Inputs ID, QD, MD, SD, SMD, VD, LD, AC, Constant, REAL

Output

*VD, *LD, *AC
,Q, M, SM, T,C,V,S, L, Power Flow BOOL

3. Chirc niing dich chuyén

Muc tiéu: Trinh bay céc 1énh dich chuyén trong PLC
3.1. Dich Byte
Chtrc nang nay bao gom dich phai byte SHR_B va dich trai byte SHL B.

Cac lénh SHR B va SHL B s€ dich dir liéu tai Byte

" SIMATIC IEC 1131 ) ) o, )
ngd vao IN sang phai hodc sang trai véi so vi tri dich
L SHR_B ,
A ~A . A 2 4 hY ~
A den Enof dugc nhap lai N, két qua dugc chira vao Byte ngd ra
r v ootk OUT. O 1énh SHIFT thi tai vi tri cac Bit bi dich s& lép
D i s , Loy . R C
- day bang so6 0. SO vi tri Bit can dich dugc nhap tai ngd
SHL_B
den  enof N<=8.
dn ootk Trong truong hop 16i thi ENO=0
L Bit dic biét:
s SRE OUT, N , L4 X s e 1n s
! SLE OUT, M SM1.0: Bit 0 dugc set néu két qua cua Iénh shift 1a 0

SMI.1: Bit cao duoc set toi gia tri cudi cing cia bit

duoc dich
Bang gi61 han toan hang va vung dir liéu hop 1¢:
Inputs/Outputs Operands Data
Types
In VB, IB, QB, MB, SB, SMB, LB, AC, Constant, BYTE
*VD, *LD, *AC
N VB, IB, QB, MB, SB, SMB, LB, AC, Constant, BYTE
*VD, *LD, *AC
Out VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *LD, BYTE

*AC

3.2. Dich WORD
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Chtrc ning nay bao gom dich phai Word SHR_B va dich trai Word SHL _B.

+»  SIMATIC IEC 1131

S P Céc 1énh SHR_ W va SHL W s& dich dir liéu tai Byte

F ~ \ 5 - y . s K . ’ .

H 1 R § ngo vao IN sang phai hoac sang trai voi so vi tri dich
4H

SHL_w A . A 5 y \ ’ .

N it dugc nhap lai N, két qua dugc chira vao Word c6 dia
{n  ourf chi tai ngd ra OUT. Tai vi tri cac Bit b1 dich s€ lép dﬁy
4H

s SR GUT, M bang s6 0. S6 vi tri Bit can dich duoc nhdp tai ngd

I SLW OUT, R

N<=16. Trong trudong hop 15i thi ENO=0
Bit dac biét:
SM1.0: Bit 0 dugc set néu két qua cua Iénh shift 1a 0
SM1.1: Bit cao dugc set téi gia tri cudi cung cua bit duoc dich

Bang gi61 han toan hang va vung dir liéu hop 1¢:

Inputs/Outputs Operands Data
Types

In VW, IW, QW, MW, SW, SMW, LW, T, C, AW,  WORD
AC, Constant, *VD, *LD, *AC

N VB, IB, QB, MB, SB, SMB, LB, AC, Constant, BYTE
*VD, *LD, *AC

Out VW, IW, QW, MW, SW, SMW, LW, T, C, AC, WORD
*VD, *LD, *AC

3.3. Dich Double Word
Chtrc ning nay bao gom dich phai byte SHR_B va dich trai byte SHL_B.

7 SIMATIC IEC 1131 Cac lénh SHR_B va SHL_B s€ dlCh du héu tal Byte
: SHR_DW ngd vao IN sang phai hodc sang trai v6i s vi tri dich
A - n .

D =R duoc nhép lai N, két qua dugc chira vao Byte ngo ra
F
B I ::' el OUT. O 1énh SHIFT thi tai vi tri cac Bit bi dich s& lap
SHL_Dr déy béng s6 0. SO vi tri Bit can dich duoc nhép tai ngd
=1 EHN ENO =
N<=8.
] ::' T Trong trudng hop 16i thi ENO=0
= e Bit dac biét:
T SLD OUT, N , X A A cr 1
L SM1.0: Bit 0 duogc set néu két qua cua Iénh shift 1a 0
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SMI1.1: Bit cao dugc set toi gia tri cudi cung cua bit
duoc dich

Bang gi61 han toan hang va vung dir liéu hop ¢:

Inputs/Outputs Operands Data
Types

In VD, ID, QD, MD, SD, SMD, LD, AC, HC, DWORD
Constant, *VD, *LD, *AC

N VB, IB, QB, MB, SB, SMB, LB, AC, Constant, BYTE
*VD, *LD, *AC

Out VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *LD, DWORD
*AC

4. Chirc ning chuyén d6i (Converter)
Muc tiéu: Trinh bay céc 1énh chuyén doi loai dit liéu sd.

4.1. Chuyén doi Byte sang Integer

~ SIMATIC IEC 1131 Lénh chuyén d6i B I chuyén d6i dit liéu chta trong
I[]i - Byte ¢ dia chi tai ngd IN sang gia tri s nguyén, két
: —en  Enol- qua chtra vao bién xac dinh tai ngd ra OUT.
3| = Béang gidi han vung toan hang va dang dir 1iéu hop I¢:
= In/Out Operands Data Types
. In VB, IB, QB, MB, SB, SMB, LB, Byte
AC,

Constant, *AC, *VD, *LD
Out VW, IW, QW, MW, SW, SMW, Int
LW, T, C, AC, *VD, *LD, *AC

4.2. Chuyén doi Integer sang Byte

Lénh chuyén doi I B chuyén dbi dir liéu chira trong

s SIMATIC IEC 1131 _ ' o ,
Word c6 dia chi tai ngd IN sang gia tri Byte, két qua

L

E B chtra vao bién xac dinh tai ngd ra OUT. Cac s0 nguyén

T L c6 thé chuyén doi 13 0 dén 255.

B | =N OUT|=

D Bang gi61 han vung toan hang va dang dir liéu hop I¢:

S | ITB INQUT

T

L
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In/Out Operands Data Types
In VW, IW, QW, MW, SW, SMW, Int
LW, T, C, AC, *VD, *LD, *AC
Out VB, IB, QB, MB, SB, SMB, LB, Byte
AC,
Constant, *AC, *VD, *LD
4.3. Chuyén doi Integer sang Double Integer

Lénh chuyén doi I DI chuyén d6i gid tri s6 I tai ngd

< SIMATIC IEC 1131
L IN sang mot gia tri sé nguyén kép DI, két qua chira
ﬁ LDl vao bién xéc dinh tai ngd ra OUT.
E : :ENN Zti : Bang gi61 han viung toan hang va dang dir liéu hop I¢:
: In/Out Operands Data Types
S | ITD IN,QUT In VW, IW, QW, MW, SW, SMW, Int
: LW, T, C, AIW, AC, Constant,
*VD, *LD, *AC

Out VD, ID, QD, MD, SD, SMD, LD, Dint
AC, *VD, *LD, *AC
4.4. Chuyén doi Double Integer sang Integer

Lénh chuyén d6i DI I chuyén doi gia tri s6 nguyén

; SIMATIC | IEC1131 ) _ o .

kép DI tai ngo IN sang mot gia tri sO nguyén I, két qua

I,i — chtra vao bién x4c dinh tai ngd ra OUT. Néu phép bién

b - 2 .

| e ol doi bi tran (két qua lon hon kha nang chira cua ngo

E —{IN_OUT~ OUT) thi ngd ra khong thay d6i va trang thai EN)=0.
Béang gidi han vung toan hang va dang dir 1iéu hop 1€:

5 OTI M, Ut

T In/Out Operands Data Types

L In VD, ID, QD, MD, SD, SMD, LD, Dint

AC, *VD, *LD, *AC

Out VW, IW, QW, MW, SW, SMW, Int
LW, T, C, AIW, AC, Constant,
*VD, *LD, *AC

4.5. Chuyén doi Double Integer sang Real

Lénh chuyén d6i DI R chuyén dbi chuyén doi mot sd

+ SIMATIC IEC 1131 . , ,
nguyén kép DI 32 bit sang mdt s6 thuc R, dat két qua
L
ﬂ — vao dia chi dugc xac dinh tai ngd ra OUT.
| T[EN ENOR Bang gi6i han vung toan hang va dang dit 1iéu hop 1¢:
B | —n  ouTl
D

DTR IN, OUT
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In/Out Operands Data Types
In VD, ID, QD, MD, SD, SMD, LD,  Dint
HC, AC, Constant, *VD, *LD,
*AC
Out VD, ID,QD, MD, SD, SMD, LD, REAL
AC, *VD, *LD, *AC
4.6. Chuyén doi s6 BCD Iva I BCD

Lénh chuyén doi sé BCD sang sb Integer (BCD I) s& thuc hién viéc
chuyén sé6 BCD tai ngd vao IN sang gia tri sé nguyén I va chira két qua vao dia
chi xac dinh tai ngd ra OUT. Gia tri c6 thé nhap tai ngd IN tir 0 ¢én 9999BCD
Khi xay ra 16i chuyén doi thi trang thai ENO=0

+ SIMATIC IEC 1131 Lénh chuyén d6i s6 I sang sé6 BCD sé& thuc hién viéc
L chuyén s6 I tai ngd vao IN sang gia trj sé BCD va chira
BCD_| r
FD Jen  Enol ket qua vao dia chi xac dinh tai ngd ra OUT. Gia tri co
p | TH—TF thé nhp tai ngd IN tr 0 dén 9999 Integer.
— Khi xay ra 16i chuyén ddi thi trang thai ENO=0
o L o Béang gidi han vung toan hang va dang dir 1iéu hop I¢:
C L CUT
In/Out Operands Data Types
In VW, IW, QW, MW, SW, SMW, Word
= kg LW, T, C, AIW, AC, Constant,
= *VD, *AC, *LD

Out VW, IW, QW, MW, SW, SMW, Word
LW, T, C, AC, *VD, *LD, *AC
5. Chire nang toan hoc

Muc tiéu: Trinh bay vé cac I¢nh toan hoc.

Céc 1énh s6 hoc dung dé thuc hién cac phép tinh sb hoc trong chuong
trinh.

Trong LAD, bdn khdi toan hoc (math box) thuc hién cac phép tinh cong,
trir 16 bit va 32 bit. Khdi nhan (multiply box) nhan hai sé nguyén 16 bit va két
qua 1a mot s6 nguyén 32 bit. Khéi chia (divide box) chia hai sb 16 bit, thuong 1a
16 bit va du ciing 13 mot sb 16 bit va dugc nap vao tir ngay trude. Néu 1ap trinh
ban LAD, ¢6 thé tiét kiém 6 nhG bé’lng cach st dung dau vao IN1 déng tho1i cling
1a dau ra OUT.

Trong STL, Iénh thyuc hi¢n bon phép tinh s6 hoc duoc quy dinh cho toan
hang 16 bit va 32 bit. Khéi nhan thyc hién phép nhan hai sé nguyén 16 bit va
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tich s6 1a mot s nguyén 32 bit. Lénh chia thuc hién phép chia mot sé nguyén 16
bit v6i 16 bit cudi ciia mot s6 nguyén 32 bit. Két qua 1a mot gia tri tir kép (32
bit) trong d6 tir thap (tir bit 0 dén bit 15) 13 thuwong sb va tir cao (tir bit 16 dén 32
bit) 1a s6 du caa phép tinh.

5.1. Phép cong trir (ADD va SUB).
a, Phép cdéng s6 nguyén 16 bit

ADD | (LAD)

+I(STL)

Lénh thyuc hién phép cong cac sd nguyén 16 _bit IN1 va IN2. Trong LAD
két qua 1a mot s6 nguyén 16 bit duoc ghi vao OUT, tic 1a INI + IN2 = OUT,
Trong STL, két qua cling 1a mot gia tri 16 bit nhung dugc ghi lai vao IN2,
tuc 1a IN1 + IN2 = IN2.
b, Phép trir so nguyén 16 bit
SUB_I(LAD)
-1(STL)

Lénh thuc hién phép cong cac sb nguyén 16 _bit IN1 va IN2. Trong LAD
két qua 1a mot s6 nguyén 16 bit duoc ghi vao OUT, tac 13 IN1 - IN2 = OUT.
Trong STL, két qua ciing 12 mot gié tri 16 bit nhung duoc ghi lai vao IN2,
tic 1a INT - IN2 = IN2.
Ct phap dung 1énh cong trir hai s6 nguyén 16 bit trong LAD va STL nhu sau:

LAD STL Toéan hang
ADD_| IN1, IN2 VW, IW, QW, MW,
——EN ENO p—o
+1 INL IN2  (INT) W, SMW, T, C, AC,
72774 IN1 ouTk 7777
79712 LW, AIW, Constant,
*VD, *LD, *AC
SUE_|
—EN ENO f——o ouT VW, IW, QW, MW,
-1 IN1 IN2
27774 IN1 ouTh 7797 (INT) SW,SMW,T,C, LW,
77774 1M2

AC, *VD, *LD, *AC

C, Phép cong sé nguyén kép 32 bit

ADD_DI(LAD)
+D(STL)
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Lénh thyc hién phép cong cac sé nguyén 32 bit IN1 va IN2. Trong LAD
két qua 1a mot s6 nguyén 32 bit duoc ghi vao OUT, tic 1a IN1+IN2=OUT

Trong STL két qua ciing 1a mot s6 nguyén 32 bit nhung duoc ghi lai vao
IN2, tirc 1a INT+IN2=IN2.

d, Phép trir s6 nguyén kép 32 bit
SUB_DI(LAD)
-D(STL)

Lénh thyc hién phép cong cac sé nguyén 32 bit IN1 va IN2. Trong LAD
két qua 1a mot sb nguyén 32 bit duoc ghi vao OUT, tic 1a IN1-IN2=OUT

Trong STL két qua ciing 1a mot s6 nguyén 32 bit nhung duoc ghi lai vao
IN2, tirc 1a IN1- IN2=IN2.
Ct phéap dung 1énh cong trir hai s6 nguyén 32 bit trong LAD va STL nhu sau:

LAD STL Toéan hang
I INL, IN2 VD, ID, QD, MD, SMD,
+D IN1 IN2 (p|NT) SD, LD, AC, HC,
T IM QUTp7e?
PT7INZ Constant, *VD, *LD, *AC
D OUT VD, ID, QD, MD, SMD,
—1EH EMO p—
D INL IN2 (DINT) SD, LD, AC, *VD, *LD,
e (N QUT ey
e 11 *AC

e, Phép cong sé thuc kép 32 bit
ADD_R(LAD)
+R(STL)

Lénh thuc hién phép cOng cac s6 thuc 32 bit IN1 va IN2. Trong LAD két
qua 13 mot sd nguyén 32 bit duge ghi vao OUT, tirc 13 INI+IN2=OUT
Trong STL két qua ciing 1a mdt s nguyén 32 bit nhung duoc ghi lai vao IN2,
tirc 1a IN1+IN2=IN2.

f. Phép trir s6 thuc kép 32 bit
SUB_R(LAD)
-R(STL)

Lénh thuc hi¢n phép cOng cac s6 thuc 32 bit IN1 va IN2. Trong LAD két
qua 13 mot sd nguyén 32 bit duge ghi vao OUT, tirc 13 IN1- IN2=OUT
Trong STL két qua cling 1a mdt s6 thuc 32 bit nhung dugc ghi lai vao IN2, tuc la
INI1- IN2=IN2.
Ct phéap dung 1énh cong trir hai s6 thuc 32 bit trong LAD va STL nhu sau:
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LAD STL Toén hang

Z0D_R
—™ B 4D IN1 N1 IN2 VD, ID, QD, MD, SD, SMD,
oo ourpr - INZ(REAL) LD, AC, Constant, *VD,

*1D, *AC

SUB_R
— 1w ewol— _p N1 OUT VD, ID, QD, MD, SD, SMD, LD,
27774 1M1 auT p27e? IN2 AC, *VD, *LD, *AC
e 11

5.2. Phép nhan chia (MUL va DIV).
a, Phép nhéan

Trong LAD: lénh thyc hién phép nhan hai sé nguyén 16 bit IN1 va IN2 va
cho ra két qua 32 bit chtra trong tir kép OUT (4 bytes).
Trong STL: 1énh thuc hién phép nhan hai sb nguyén 16 bit nl va s nguyén
chura trong tir thap (tir bit 0 dén bit 15) cta toan hang 32 bit n2 (4 bytes). Két qua
32 bit dugce ghi lai vao n2.
Ct phép dung 1énh nhan hai s6 nguyén trong LAD va STL nhu sau:

LAD STL Toéan hang
nl, IN1, IN2:VW, IW, QW, MW, SW,
(INT) SMW,T,C, LW, AC,

MIIL
AIW, Constant, *VD,
EN END MUL n1ln2
*LD, *AC
72774 IN1 OuTf 7777
B n2, OUT: VD, ID, QD, MD, SMD,
(DINT) SD, LD, AC, *VD, *LD,
*AC
b, Phép chia

Trong LAD: 1énh thuc hién phép chia hai s6 nguyén 16 bit IN1 va IN2,
cho ra két qua 32 bit chira trong tir kép OUT (4 bytes) gdm thuong sb ghi trong
mang 16 bit tir 0 dén 15 (zir thdp) va phan du cling gdm 16 bit trong mang tir bit
16 dén 31 (tr cao).
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Trong STL: 1énh thyc hién phép nhan hai s6 nguyén 16 bit nl va sb
nguyén 16 bit nam trong tir thap (zr bit 0 dén bit 15) cua toan hang 32 bit n2 (4
bytes). Két qua 32 bit dugc ghi lai vao n2 bao gdm thwong sb ghi trong bang 16
bit tir 0 dén bit 15 (#¢ thdp) va phan du ghi trong mang 16 bit tir bit 16 dén bit 31
(tr cao).

CU phap ding 1énh chia hai s6 nguyén trong LAD va STL nhu sau:
LAD STL Toéan hang
nl, IN1, IN2:VW, IW, QW, MW, SW,
(INT) SMW,T,C, LW, AC,

Dl AlIW, Constant, *VD,
—EN ENO— MUL n1n2 *LD, *AC
TN auT 77
(S || n2, OUT: VD, ID, QD, MD, SMD,
(DINT) SD, LD, AC, *VD, *LD,
*AC

Tuong tu, ta c6 cac 1€nh nhan chia sau (Tham khao cu phap va toan hang
trong muc tro' giup).
MUL _I: nhén hai sé nguyén 16 bit
DIV _I: chia hai s6 nguyén 16 bit
MUL_DI: Nhan hai s6 nguyén 32 bit.
DIV DI: Chia hai s6 nguyén 32 bit.
MUL_R: Nhan hai sé thuc.
DIV _R: Chia hai s thyc.
5.3. Phép lay cin bac hai (SQRT)
Lénh thuc hién phép léy can béc hai cta sb thue 32 bit IN. Két qua cling
1a mot s6 32 bit dugc ghi vao tir kép OUT (4 bytes).
Ct phép dung 1énh 1dy cin bac hai hai s6 nguyén trong LAD va STL nhu sau:
LAD STL Toéan hang
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TN

SURT

EMOp——

OUT 7o

SQRT

IN OUT

OUT:

IN: VD, ID, QD, MD, SMD, SD, LD,

Vi du minh hoa cdch sw dung mot so lénh so hoc:

LAD
Metweork 4
0o 200 ]

—| : EN  ENO %
acidm  outhaco
aco Nz

ML
EN EMO %
actdint Ut puwioo
W00 W2
Dl |
EN  EMNO ﬁ
WZ00 =M QT P wiizo0
W0 = 2
STL
METWORE 1
LO Id.o
+I ACl ACZ0

L AC1 WwWloo

AT WW10 wwzoo

6. Pong hd thoi gian thue

FBD

Metweork 1

0.0 ARC

(REAL) AC, Constant, *VD, *LD, *AC
VD, ID, QD, MD, SMD, SD
(REAL) LD, AC, *VD, *LD, *AC

Khi 10.0 ON, chuong trinh thyc thi:

Add Data
Data Address

Multiply Data

Data Address

Divide Data
Data Address

ADD_|
EM  EMO ==
AT =1 QT p=—Aco
ALCO =—|pf2
MUL_|
EM  EMOf==|
AL =] QT p="nn 00
W D0 — 12
DI _|
EM  EMOp—*|
W2 00 =] QT p="ni20o0
WU ) g 1 2
IN1 IN2 ouT
40 + (1] 100
ACL AZ0 A0
40 = 20 g00
AL WWLl0Z WW1 00
4000 ,-" 40 100
W2 00 WW10 W2 00

Muc tiéu: Trinh bay chirc nang thoi gian thuc trong PLC.

6.1. Lénh doc thoi gian thuwe Read RTC
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¥ SIMATIC =~ IEC 1131

L

A READ_RTC

= —en EMO |-

F

B

1] T
SET_RTC

={EN EMO =

=

5 TODR T

E TODWY T

6.2.

Bit EN : Bit cho phép doc thdi gian thuc
T ( 8byte): VB,IB.QB.MB.SB,.LB.*AC.*VD.*LD
Puge dinh dang nhu sau:

T (byte) Gid tri ( dinh dang BCD)

0 (ndAm) -99

1 (thing) 0-12

2 (ngdy) 0-31

3 (gidn) 0-23

4 (phuit) 0-59

5 (gidy) 0 - 59

6 (00 00

7 (ngdy trong tudn) I —7; 1: Sunday

Lénh set thoi gian thuc Set RTC

Khi c6 tin hi¢u EN thi thoi gian thuc s€ duoc set lai thong qua T. Céach

dinh dang Byte T hoan toan gidng & trén

* SIMATIC | IEC113

L

A RE&AD_RTC

0 —Er EMC =

F

B

1] 47

SET_RTC

—Er EMC =
47

5 TODR T

I ToDw T

dugc set lai thong qua T. Cach dinh dang Byte T hoan toan giéng O trén.

Lénh set thoi gian thuc Set RTC: Khi c6 tin hi€u EN thi thoi gian thuc s€

T (byte) Gia tri (dinh dang BCD)
0 (nam) 0-99
1 (thang) 0-12
2 (ngay) 0-31
3 (gio) 0-23
4 (phut) 0-59
5 (giay) 0-59
6 (00) 00

7 (ngay trong tuan) 1-7,

1: Sunday 1
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Bai 4
Xir ly tin hiéu analog
Muc tiéu:
- Trinh bay duoc cac bd chuyén ddi do.
- Van dung céc bai toan vao thuc té: Lap trinh, két ndi, chay thu...

- Rén luyén dtre tinh tich cuc, chi dong va sang tao

Noi dung chinh:
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1. Tin hi€u Analog
Muc tiéu: Néu Iy do khi st dung tin hiéu analog trong diéu khién bang PLC.
Trong qua trinh diéu khién mot hé théng ty dong hoa co thé co cac yéu
cau diéu khién lién quan dén viéc xir 1y cac tin hiéu analog. Céc dai luong vat Iy
nhu: nhi¢t do, ap suat, tbc do, dong chay, 46 PH... can phai duoc céc bo
Transducer chuan héa tin hiéu trong pham vi dinh muic cho phép trude khi nbi
tin hi€u vao ngd vao analog. Vi du: chuin cta tin hiéu dién 40 1a tr 0 dén
10VDC hodc chuan cta tin hiéu analog 1 dong tir 4 ¢én 20mA. Cac Module ngd
vao analog (Al) bén trong co6 cac bd chuyén doi ADC (Analog Digital
Converter) dé chuyén ddi cac tin hiéu analog nhan duogc thanh s6 dua vé CPU
qua Bus dit liéu. Cac module ngd ra (AO) bén trong c6 bd chuyén ddi DAC
(Digital Analog Converter) chuyén cac tin hiéu s6 nhan duogc tir CPU ra cac gia
tri analog c6 thé 1a ap hodc dong.

Quy trinh Analog input module CPU
88 lung Tin higu
vat iy analog chuf Resutt
memory

1
1 1
i 1
i 1

AIW...
()——H/ ZI._*_/ MR | L Aw. L L, —ed
1 ' 5 74 modulg AL EE_—___,
Sensort  Trangduter .
i [}
» Ap sudt + 500myY
* Nhigtdo +1V
* Ddngchdy | |£5V

;

* Tc dd 10V
* O pH + 20mA
SR 4..20mA Analog output module
* vanvan. efc.
] i
i 1
1 I
| !
! !
: L ,
3 AQW. :
S8 un o0 oA g ‘
vatly 9 KA enp nann [ DAC iow o | OUTAQW .|
: Faalog »
| |

Hinh 4.1: So d6 khoi hé thong cé sir dung tin hiéu analog.

2. Bi¢u dién cac gia tri Analog
Muc tiéu: Trinh bay cach biéu dién cac gia tri Analog.

Mdbi mot tin hiéu ngd vao Analog sau khi qua bd chuyén d6i ADC trong
Module Al dugc chuyén thanh cac sé nguyén Integer 16 bit co gia tri tir 0 dén
+27648. Do do, dia chi ving nhd chira gié tri ndy 1a 1 Word. B§ chinh xac cta
phép chuyén d6i nay phu thudc vao Module Analog hién c6, pham vi d6 phan
giai 13 tir 8 dén 15 bit. Module Analog c6 d6 phan giai cang cao thi gia tri
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chuyén ddi cang chinh xac. Viéc chuyén dbi tir tin hiéu Analog sang tin hiéu sd
la ty 1& thuan va c6 dang dudng thang. Cac gia tri Analog sau khi duoc chuyén
d6i thanh gia tri s6 sé dugc chira vao 1 word 16 Bit va lap day cac bit trong
word nay theo thi ty tir bén trai sang. Céc bit trong s& dugc 1ap day bang s6 0.

Bits§ |[Cdcdonvi|[{15|{14|13|12111|10| 9 |8 |7 |6 |54 3210

Glé tﬂblt Dec Hex. VZ 214 213 212 211 210 29 2! 27 2! 25 2‘ 23 22 21 20

8512680 80 M ™F*4* 1 *¢f** 1 *~p*P1 080 0 0000 0

g L 64 40 RSP 40 F**~F*F*F* 100 00000001

pg pt 32 20 E "t "4 P “F "~ L B0 G0 ([

phén
gi&i 1l |10 lf*|*|=|=]=]|=|=|=|s|=f{=x|1l0l0lolo
é?:q 2l gl g llxl=]lalx]a]al=lal«]=ls]elilolals
ﬁiﬁﬁo 131 4 s ] afetfalafalalnlalalalalalqdpgly
w2 2 ===l l=l=]*[=[=|[=|1]0
151 1 1 s |a ol x]a|alala]lalnla|a]=s|x]|x]y
" =001

(Chu y bit thir 15 1a bit dau :=0 khi gia tri chuyén d6i 1 s6 nguyén duong va =1
khi gia tri chuyén d6i 1a sé nguyén am).

Hinh 4.2: B¢ phan gidi cia module Analog.

3. Két noi ngé vao/ra Analog
Muc tiéu: Trinh bay cach két ndi ngd vao/ra analog.

Pé dam bao tin hiéu Analog ¢6 duoc do chinh xac cao va 6n dinh can tuan
thu cac diéu kién sau:
+ Pam bao rang dién ap 24VDC cap ngudn cho Sensor khong bi anh huong boi
nhiéu va 6n dinh.
+ Dinh ty I¢ cho module (dugc mo ta bén dudi).
+ DAy ndi cho Sensor chan dé ngan nhét tdi murc c6 the.
+ Str dung cap d6i ddy xoan cho sensor.
+ Tat ca cac ngd vao khong str dung phai nbi tat.
+ Tranh bé cong diy dan thanh nhiing goc nhon.
+ Str dung mang di day hay cac ng di day cho tuyén day.
+ Tranh dit cac duong day tin hiéu Analog gan voi cac dudng diy c6 dién ap
cao, néu hai duong day nay cat nhau phai dit chiing vudng goéc voi nhau.
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Current transmitter

Voltage transmitter G)

| g j Unused input

AWAWAWINIIANA WA WA

RA A+ A- RB B+ B- RC C+ C- RD D+ D-

EMZ235
M\W

Hinh 4.3: So' d6 két néi module Analog.

o Phuwong phap dinh ty lé ngo vao Analog:

Viéc dinh ty 1é ngd vao Analog c6 anh hudng dén tit ca cic ngd vao cla
modul EM va AL Dé dinh ty 18 ngd vao mot cach chinh xéc, can str dung mot
chuong trinh thiét ké dé tinh trung binh cac gia tri doc dugc tor module. Co thé
sit dung Analog Input Filtering wizard trong STEP 7 Micro/win dé tao ra
chuong trinh nay. Nén st dung 64 gia tri 1dy mau hoic hon dé tinh gia tri trung
binh cua tin hi¢u Analog.

Pé thuc hién viéc dinh ty 1€ can theo céc budc sau:

+ Tat ngudn cung cap cho module, chon pham vi ngd vao mong mudn.

+ Cép ngudn lai cho CPU va module c6 Al

+ Sir dung mot Transmiter, mdt ngudn ap, hay mot ngudn dong va dit gid tri

0 cho mdt trong cac ngd vao.

+ Poc gia tri ma CPU nhan dugc tai ngd vao tuong uing.

+ Diéu chinh bién tro dat lai gia tri offset cho t61 khi gia tri doc dugce 1a 0.

+ Piéu chinh dé ting gia tri dat vao téi mic va xem gid tri ma CPU nhan

duoc.

+ Piéu chinh bién tré GAIN cho t&i khi gia tri nhan duoc la 32000 hoac to1 1

gia tri s6 mong mudn.

+ Lap lai cac budce trén néu can.

Trén hinh 4. 1a cach dat hé ti 1¢ cho modul Analog
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EM231
| Ton
S o ) o
1 2 3 4 5 6
uuuuuu DIP ONT
Fixed Terminal Block Gain Configuration

Hinh 4.4: Piéu chinh ti 1é ngé vao ciia module Analog .
e Diéu chinh cdc Swich va bién tré diéu chinh GAIN

Viéc chinh dinh cac cong tic (Switch) trén module Analog EM sé& thay
d6i cac pham vi do luong dinh murc va do phéan giai ctia module.

So d0 cong tic, chinh dinh pham vi do dinh mirc va d6 phan giai phu
thudc vao timg module Analog. Cac thong tin nay duoc lay tir sO tay phan ctng
cua module.

Bang 1: Ddi dau vao va dg phén gidi twong ing véi vi tri ciia switch.

11 3 V15tr1 cua78w1tc;1 11 Dai dau vao D0 phan giai
ON | ON |[OFF | ON | OFF | OFF 0 dén 50mV 12.5pV
ON | ON | OFF | OFF | ON | OFF 0 dén 100mV 251V
ON |OFF | ON | ON | OFF | OFF 0 dén 500mV 125uV
ON |OFF | ON |OFF | ON | OFF 0dén 1V 250pV
ON | OFF | OFF | ON | OFF | OFF 0 dén 5V 12.5mV
ON | OFF | OFF | ON | OFF | OFF 0 dén 20mA 5uVv
ON | OFF | OFF | OFF | ON | OFF 0 dén 10V 2.5mV
OFF | ON | OFF | ON | OFF | OFF +25mV 12.5uVv
OFF | ON | OFF | OFF | ON | OFF +50mV 25UV
OFF | ON | OFF | OFF | OFF | ON +100mV 50uVv
OFF | OFF | OFF | ON | OFF | OFF +250mV 125uVv
OFF | OFF | ON | OFF | ON | OFF +500mV 250pV
OFF | OFF | ON | OFF | OFF | ON +1V s00uVv
OFF | OFF | OFF | ON | OFF | OFF +2.5V 1.25mV
OFF | OFF | OFF | OFF | ON | OFF 5V 2.5mV
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4. Hi€u chinh tin hi¢u Analog
Muc tiéu: Trinh bay cach hi¢u chinh cac tin hi¢u analog.

Module analog thudng c6 nhiéu tdm do khac nhau, tin hiéu ngd vao c6 thé
1a dong dién hodc dién ap. Viéc chuyén d6i tir tim do ndy sang tim do khac thiét
qua chuyén d6i thuong c6 nhiing sai s6 nhat dinh do cdu trac ciia mach chuyén
d6i. Do vay thong thuong khi sir dung module analog, ngudi lap trinh can phai
hiéu chinh truéc khi st dung dé két qua chuyén d6i duoc chinh xac hon. Duéi
day trinh bay viéc hiéu chinh cho ngd vao 1a dién ap, tim do 10V, ngd vao
chuyén doi 1a ATWO.

- Cap dién cho module analog hoat dong khoang 10 phut.
- Chon dién ap vao la 10V ( o phan giai 2,5mV)
- Chinh bién tré tai ngd vao AIWO dé ngd vao dat gia tri OV.

- Dung chuong trinh doc gia tri analog vao va quan sat gia tri. Néu chua bang
khong thi hi¢u chinh d¢ 1¢1 (Gain) dé dat gia tri = 0.

- Chinh bién tré tai ngd vao AIWO dé ngd vao dat gia tri 10V.

- Dung chuong trinh doc gia tri analog vao va quan sat gia tri. Néu chua bang
32000 thi hiéu chinh d¢ loi (Gain) dé dat gia tri = 32000.

Byte nhd SMB 28 luu trit gia tri s6 biéu dién vi tri chinh 0. SMB 29 luu trit gia
tri s6 biéu dién vi tri chinh 1. Su diéu chinh Analog c6 gia tri giéi han tir 0 toi
255 va db tin cdy tot nhit trong pham vi tir 10 dén 200.
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bé thuc hién viéc diéu chinh nay, ta dung 1 tudc no vit nhé dé xoay bién trd
sang phai hoac sang trai d€ tang hodc giam gia tri.

Hetwork 1 [Chng dong

0.0 MO

|

| | EN Eno f——3)

TN outkaco
HOY
EN ENo ——3)
SMB2E-1M outhaco
MO
EM END f——3)
40041 ouT Fwwrtoo

Metwork 2 Tink thoi gian

Q0.0 T3

— / —N TOM

Wi 1004 PT 10 ms

MHetwork 3 Ciong Q0.0

Hinh 4.5: Chwong trinh diéu khién module EM 2335.

5. Gi6i thiéu vé module Analog PLC S7-200
Muc tiéu: Trinh bay vé module analog trong PLC s7-200.
Sinh vién chi thyc tap mot module analog Input EM231 hay EM235 va mot
Module analog Output EM235
5.1.Module analog EM231
5.1.1.Dac tinh chung
-Tré khang vao >10M.
-B0 loc dau vao -3db tai 3.1KHz.
-Dién 4p cuc dai cung cip cho module 30VDC.
-Dong dién cuc dai cép cho module 32mA/
-C6 Led bdo trang thai.
-C6 nam chinh OFFSET va do6 loi.
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Current fransmitter

“Woltage transmitter G,:}

|:G_>_ Unused input

SSASSES AN AN ESESES AN AR ESANS

[ RA A+ A— RB B+ B— RC C+ C— RD D+ D—|
EMZ231

L//—\EE—»__ _/'fi_d/‘/

M L+ =+ - - - - |Gain || Configuration |

@63'@@@@@ ! Clrarrerar

oyt N —

24
| kT/— L MNot used

24 VDC power and
common terminals

Hinh 4.6: Module EM231

5.1.2. Pac tinh ky thuat cia module EM231
a, Pau vao ciia module EM231

S6 luong ngd vao 4AIW (AIWO,AIW2,AIW4,AIWG). Ngd vao co thé Ia

dién ap hay dong dién .

- Day dién 4p ngd vao va do phan giai. Di¢n 4p vao: +10V, +5V, +2,5V,-

5V,-2,5V. Dong dién ngd vao: 0 dén 20mA.
D6 phan giai: 5vA hay tir 1,25mV dén 2,5mV.
Gia tri s6 ngd vao: -32000 dén 32000 hay tir 0 dén 32000.
- Switch chon gia tri ngd vao va do phan giai.

98



cHo A W T l Input Block Diagram for EM 231
R
C
C
= - CT
IV I B :
A Wy et ~ GAIN ADJUST
R ~—
.
CH 1 B+ AN —— T — + K'x.q\_
R o CJ_ Instrumentation_ H“*}_ At
—1 Fc AMP ) — ) BUFFER
= Tc - | 7 ~
AA | - - — ™ AJD Converter
B- Wy e - P
R A=Z L=
) - 11
CHe Gt T WA T
siR —.
RI = - c
oop = c
T
c- W dan
R A=T
CHT D+ T W | i
.S2R —Cl
L [
Rloop = _[:T
i B A

72
b
1l
[=-]

Input filter MUX 8101

Hinh 4.7: So d6 mach dau vao ciia module EM231.
b. Pau ra ciia module EM231
-Sédaura 1/
- Pham vi dau ra =10V hodc 0-20mA.
- Pién trd tai: Voi dau ra dién ap nho nhat 13 5kQ, véi dau ra dong dién 16n
nhat 1a 0,5kCQ.
- Do phan giai : 12bit (ddu ra dp) va 11 bit (ddu ra dong).
- Thoi gian bién d6i : 100pus.
- Gi6i han 18i hoat dong ¢ 60°C.
- Ton that cong suat 2W.
- Tiéu thu dong di¢n 30mA.
- Pham vi hién thi duoc cta gia tri chuyén d6i : +32.000
So d6 mach dau ra ciia module EM231 dugc chi ra trong hinh 4.8
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+24 \olt

lout

0..20 mA,
— Wref |
DA converter -
- v _ Vout
DATA 1 ””][”H”D -10.. +10 Volts
Digital-to-analog converter R
AT

14 R % “oltage output buffer

4
M

Hinh 8: So' @6 mach dau ra ciia module EM231.
5.2.Module analog EM235

EM 235 Analog Combination 4 Inputs/1 Qutput
(BEST 235-0KD22-0XA0)

Current
PSS P3 L+ M
Voltage || |

,)_‘ Unused 0-20mA | |4-20mA

b@@@@@@@@@@@‘

| RA A+ A- RB B: B- RC C+ C- RD D+ D- |

250 Ohms (built-in)
M = L|[M0 w0 10 ][Gan|Ofise[ _ Configuration

@T®®@®HFWWJ

VL
1LCAD

24 =
vDC
Power

Hinh 4.8: Module EM235 va cdch dau néi.
a, Pau vao cia module EM235

- Ngo vao tuong tu: 4 Al, DC +/- 10V
- Ngo ra tuong tu: 1 AO, DC +/- 10V 12 bit converter
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Dai dau vao/trd khang dau vao:

-0 dén 50 mV; 0 dén 100 mV; 0 dén 500 mV; 0 dén 1V; 0 dén 5 V; 0 dén 10 V;
0 dén 20 mA; +/- 25 mV; +/- 50 mV; +/- 100 mV; +/- 200 mV; +/- 500 mV; +/-
1V, +/-25V; +/-5V; +/- 10V d6 phan giail2 bit converter

Thoi gian bién doi tuong tu sang s: <250us

e ey » EM 235
p — R :l
Roap z L :"I' -
B Ay, I o GAIM ADLJST

R
5+ " 1 —

R J_ Irszumrartatlon
B — c AP
g % ﬂ c BUFFER

i il W
R A=z [Tt DETA
P ih a
a- e . IR T DE:
wo. © J‘ Cl REF_WOLT
I c =F_

Aoop % L :T
c- oy T pity

R 2

Crsel Adlust
A e

am. J-:l
2oop é - _l_I :T )
- A e

. A2

Inputfiter MUX 4 to 1

Hinh 4.9: So d6 mach dau vdo ciia module EM235.
b, Pau ra ciia module EM235

- S6 dau ra: 1

Dai dau ra:

- Dong: 0 dén 20 mA
-Ap:-10dén+10V

Do phan giai:

- Pau ra ap: 12 bit

- Pau ra dong: 11 bit

Dai gia tri bién doi:

- Tin hi¢u don cyc: 0 dén 32 000
- Tin hiéu hai cuc: - 32000 dén + 32000
Cong suat: 2W

5.3. Doc tin hi¢u Analog

Tin hiéu analog 14 tin hiéu twong ty (0 — 10VDC , hodc 4 — 20mA ...) hau
hét cac tmg dung ciia chuong trinh PLC siemens néi riéng hay cac (mg dung
khac déu can phai doc cac tin hiéu analog. Tin hiéu analog c6 thé 1a tin hiéu tir
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cac cam bién do khoang cach, cam bi€n ap suat , cam bién do trong luong...Céc
budc doc tin hi¢u analog:

5.3.1 Doc tin hi€u analog tir modul EM231

- Céc tin hiéu c6 thé doc duoc tir modul EM231 (tuy thudc viéc chon switch trén
modul):

+ Tin hiéu don cuc (tin hi¢u dién ap): 0 — 10 VDC, 0 -5 VDC

+ Tin hi¢u ludng cuc (tin hiéu dién ap): -5VDC — 5VDC, -2.5VDC -2.5
VDC

+ Tin hiéu dong dién: 0 — 20mA (c6 thé doc duogc 4 — 20 mA)

- Tin hi€u analog s€ dugc doc vao AIWO0, AIW2 tuong tng , tuy thudc vao vi tri
cua tin hi€u dua vao modul.

Modul 231 c6 4 ngd vao analog, do vay cac ngd vao tuong ung la :AIWO,
AIW2, AlW4, AIWG.

- Tin hi¢u analog la tin hiéu dién ap, tuy nhién gia tri ma AIW doc vao khong
phai 13 gia tri dién ap, ma 13 gia tri quy doi twong tmg 16 bit.

- Truong hop don cuc : gia tri tr 0 — 64000 twong ung vai (0-10V, 0-5V hay 0-
20mA)

ViDu :

+ Truong hop don cuc: Gia tri doc vao cia AIWO0 = 32000, khi do gia tri
dién ap twong tmg 1a: (32000 x 10VDC/64000 ) = 5VDC (tdm chon 0-10VDC)

+ Truong hop ludng cuc: Gia tri doc vao ciia AIW0 = 16000, khi d6 gia tri
dién 4p twong tng 1a : ( 16000 x 5VDC/32000 ) = 2.5 VDC (tdm chon - 2.5
VDC -2.5VDC)

Do vy cin cit vao gia tri doc vao ciia AIW ta c6 thé dung quy tic tam suét , tir
d6 co thé tinh duoc gia tri dién ap twong tng. Tir gia tri dién 4p ta c6 thé suy ra
gia tri mong mudn.

5.3.2 Doc tin hi¢u analog tir modul EM232

- Céc tin hiéu c6 thé doc duoc tir modul EM232 (tuy thudc viéc chon cac switch
trén modul):
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+ Tin hi€u don cuc (tin hi¢u dong di¢n): 0 — 20mA, tin hi¢u 0 — 20mA
tuong ung voi gia tri 0 — 32000.

+ Tin hidu ludng cuc (tin hiéu dién ap): -10VDC — 10VDC, tin hiéu -10 VDC —
10 VDC tuong tmg -32000 — 32000.

5.3.3 Doc tin hi€u analog tir modul EM235

Céc tin hiu c6 thé doc duoc thong qua modul EM 235 (tuy theo switch chon
trén modul):

+ Tin hiéu don cuc: 0 — 50mV, 0 — 100mA, 0 — 500mV, 0 — 1V, 0 -5
VDC, 0 -20mA, 0 - 10 VDC.

+ Tin hiéu ludng cuc: £25mV, £50mV, +£100pV, +£250pV, £500uV,
+1VDC, +2.5VDC, +5VDC, +10VDC.
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Bai 5
PLC cua cac hang khac

Muc tiéu:
- Trinh bay nguyén 1y, cdu tao cta cac ho PLC Omron, Mitsubishi...
- Thuc hién lap trinh ctia cac ho PLC néi trén.
- Rén luyén dtre tinh tich cuc, chu dong va sang tao

N§i dung chinh
1. PLC cua hang OMRON
Muc tiéu: Trinh bay vé hinh anh va thong sb cia mot s6 ho PLC OMRON

Cac bo diéu khién 1ap trinh ciia hing Omron rat da dang, gém céc loai
CPMI1A/CPM2A, CQM1/CQMI1H, CJ1, CS1...Nhitng loai PLC nén tao thanh
tir nhitmg modul rdi két ndi lai voi nhau, c6 thé cho phép md rong dung luong bo
nhd va mé rong cac ngd vao, ra. Vi vay ching duoc st dung rat linh hoat va da
dang trong thyc tién. Ngoai ra, hdng Omron con san xuét cac bo PLC c¢6 ciu trdc
¢ dinh, cac PLC nay chi duoc cho cac cong viéc dac bi¢t nén khong doi hoi tinh
linh hoat cao.

1.1 Ho PLC-CPM1A

PLC- CPMIA thuéoc ho OMRON do Nhit ban san xudt. Pay la
loai PLC don khdi c6 thé ldp ghép thém cac module va lip ghép nhiéu PLC véi
nhau. Pon vi co ban cia PLC CPMI1A nhu hinh 5.1.

Hinh 5.1. PLC ho CPM1.
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PLC CPMIA co thé ghép ndi v6i 32 bdo PLC cung loai thanh hé thdong.

M3 hiéu Nguon cung cap |S6 diu vao|S6 dau ra|Tong s6 /O
CPMIA-10CDR-A AC 6 4 10
CPMIA-10CDR-D DC

11A-2 _

CPMIA-20CDR-A AC 12 8 20
CPMIA-20CDR-D DC
CPMIA-30CDR-A AC g 12 10
CPMIA-30CDR-D AD
CPMIA40CDR-A AC

24 16 40
CPMIA40CDR-D DC

Pé 1ap trinh cho PLC thi ¢ thé ghép nbi n6 voi thiét bi 1ap trinh cam tay,
bo 1ap trinh chuyén dung hodc may tinh tuong thich.

-Ghép ndi véi thiét bi lap trinh cim tay: Noi truc tiép cap cua thiét bi cam tay
vao PLC nhu hinh 5.2.a.

-Ghép ndi véi thiét bi 1ap trinh chuyén dung hoic mdy tinh twong thich 5.2.b

FLC CPMIA

000000000000
L o W e i

2 om E W
D...O.. ':]1..- HTINOn
O D SYERLAL

A

- 900000008

Thi&t bi lap trinh cdm tay \

] ﬁ Sonh T

CQM1-CIF02 > [ “coveceees
——]

Thiél bi 14p trinh chuyén dung OMRON

b)
Hinh 5.2: Lap trinh cho PLC CPM].

Khi ghép néi véi may tinh tuong thich ngudi ta dung cap néi chuan RS-
232C va bd phdi hop RS-232 (hodc RS-422) hoidc cap chuyén doi loai CQMI-
CIF02. Ghép nbi véi thiét bi 1ap trinh chuyén dung nhu hinh 4.3. PLC duoc
ghép nbi vai cong ndi tiép (COM) cta may tinh.

1.2. Ho PLC—-C200

Bo diéu khién 1ap trinh Omron C200H nhu trong hinh 5.3
105



- V6i mbi model ¢6 bo nhd chuong trinh khac nhau, téc do xir Iy khac nhau, sd
luong 1/0, két ndi truyén thong va cac dic tinh khac nhau.

- Khoi phuc bd nhé bang thé nhd (Memory cassettes).

- Ham da chirc nang qua cong ngoai vi: Két ndi truc tiép dén chuong trinh may
tinh thong qua cong ngoai vi hodc két ndi dén keypad, hodc két ndi voi thiét bi
chuyén d6i dung cap CIF.

- C6 tich hop san cong RS 232C (c6 trén mot s models).

- Chirc nang Protocol Macro dé truyén thong voi cac thiét bi ndi tiép bén ngoai
(GSM Modem).

- Ngudn dién: 24 VDC.
- Ngon ngtr 1ap trinh: Ladder Logic.

- Dung luong bo nhé: 31.2 kWords.

Hinh 5.3: PLC ho C200 cua omron.
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1.3. Ho PLC-C200Ha

Céac PLC ho C200Ha 1a ho cac PLC co trung binh, dugc phat trién dya trén
cac ho PLC C200H. Cac ho PLC C200Ha c6 nhiéu wu diém nhu b nhé duge
mo rong hon, tdc d6 xtr Iy nhanh hon, hd trg Protocal Marco va c6 thé tiy chon
g:fm thém cac card PCMCIA. Duéi day 1a mot s6 dic diém cua cac PLC thude
ho nay:

- Ngudn cung cip 1a module tach roi voi CPU.
- Tong s6 I/ON :1184.

- Toc do xtr Iy: 0,1ps/1énh.

-Kha ndng mé rong la 3 backpanel.

- Céc chtrc ning tich hop cho phép cac PLC thudc ho ndy giao tiép voi nhau mot
cach dé dang.

- Kha ndng truyén thong vadi cac bang di€u khién van hanh, cac bo doc ma
vach,...str dung DeviceNet cho phép két ndi vdi cac thiét bi cua cac hang khac
nhu cac bd bién tan hay cac thiét bi analog.

- Str dung phan mém SYSMAC V1.2 hodc SYSWIN V3.0 tro nén.

Trén hinh 5.4 1a hinh anh cia CPU thudc ho nay:

Hinh 5.4: Cdc PLC ho C200Ha.
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1.4. Ho PLC-CS1

bay 1a ho PLC dugc g dung cho cac diéu khién 16n trong cac nha may,
no co dac diém sau:

-Kha nang mé rong cac ngd vao/ra : 5120 dau vao/ra véi cac module mé rong.
-B6 nhé chuong trinh 250Kword.

-B6 nhd RAM : 8.192 Kword.

-B6 nh¢ dir liéu: 32768 Kword.

-C6 kha ning truyén thong Enthernet, Controller Link, SYSMAC Link,
CompoBus/, Profibus DP,...

-Céc chirc ning diéu khién dic biét khac: Analog I/ON, Temperature Sensor,
Fuzzy logic, PID controller,...

' 5
Mo ll--_:._g
I

L ]
: }» |'
N M - n

Hinh 5.5: Cac PLC ho CSI.

2. PLC cua hang MITSUBISHI.
Muc tiéu: Trinh bay vé hinh anh va thong s6 cia mot s6 ho PLC MITSUBISHI.

Trong phan nay chi dé cap dén cac CPU ho FX. Cac PLC nay st dung phan
mém FX-WIN va GPP-WIN chiing c6 mot s6 dic diém sau:

- Tinh hi€u qua cao.
- C6 thé soan thao chuong trinh & ba dang 1a STL, LAD va FBD.

- C6 kha nang két ndi vai tat ca cac CPU cua Mitsubishi, CC link, Profibus, AS-
i, va cdc mang khac.
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- Str dung trong cac linh vuc diéu khién cé so lugng dau vao ra toi 255.

2.1. PLC loai cuc nho Alpha

R =72 o4 5 &
| 2 a4 >
® oocoocococo00®
POWER AC INPUT
AC100.7 240V

2 MITSUBISHI @

RELAY OUTPUT

L[QJJ'} G & & D

_oum otz SorE

Hinh 5.6: PLC cuc nho loai Anpha.

Dong Alpha 1a mot dang micro PLC. Tich hop san 200 ham diéu khién va
15 ham méi1 bao gém kha nang toan hoc, PWM, bo dém téc d6 cao 1KHz va
chtrc nang nhén tin van ban chuin SMS, v&i tAm nhiét do 1am viée rong (-25 dén
55°C) cho phép hoat dong trong cac méi truong nhu toa nha, cao ¢ va ty dong
hoa trong cong nghiép. Cho phép két ndi vdi man hinh hién thi cac thong sd, do
thi va van ban cudn lién tuc. Kha nang két ndi module md rong 4 1/0.

Nhirng tinh nang chinh:
B6 nh¢ chuong trinh 16n (200 khoi chirong trinh)
- Khéi ngd ra twong tu (analog) 2 kénh.
- Cho nhitng tng dung, c6 moi nhi¢t do moéi truong -25°C.
- Man hinh hién thij lén.
- Tinh ning truyén thong (bao gom e-mail va SMS).
- Pong ho thoi gian thuc .

2.2. PLC loai FX1

109



Hinh 5.7: PLC Mitsubishi FX1n60MR.
. S6 1/0: 36 ngd vao va 24 ngd ra
. Téc d6 xir Iy nhanh (0.55ps trén mot 1énh don logic)
. Ngon ngir 1ap trinh: Ladder, Instruction, SFC
. Bo nh¢ chuong trinh: 8k steps
. Relay phu General: 384; Latched: 1152; Special: 256
. Relay trang thai: General: 1000; Initial: 10
. B0 dinh thi (Timer): 100ms: 200; 10ms: 46; 1ms: 4
. Bo dém (Counter): 16; Latched: 184
. B0 dém tdc d6 cao (High speed counter):

. B6 nhé dir licu (Data Register): General: 7128; Latched: 872; Index: 16;
Special: 256, File: 7000

Con tré (Pointer): Dung véi Iénh CALL: 128; Interrupt: 6 Inputs, 3 timers,
6 counters

. Mang truyén thong (Communication): CC-Link; AS-I Network; N:N
Link; Parallel Link; 1/0 Link; Computer Link ; RS485; RS422; RS232C

3. PLC cua hang SIEMENS
Muc tiéu: Trinh bay vé hinh dnh va thong sb cia mot s6 ho PLC SIEMENS.
Ngoai dong san pham PLC s7-200, hdng Siemens con ¢6 S7_300,400: la

dong san pham cao cap ,dugc dung cho nhitng ing dung 16n véi nhitng yéu cau
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I/0 nhiéu va thoi gian dap tmg nhanh,yéu cau két néi mang,va cé kha ning mo
rong cho sau nay. Ngon ngit 1ap trinh da dang.

PLC S7-300 PLC S7-400

Hinh 5.8: PLC cua hdng Siemens.

Pic diém ndi bat caa S7 300 d6 1a ngdn ngitr 14p trinh cung cap nhiing
ham toan da dang cho nhitng yéu cau chuyén biét nhu : Him SCALE..... Hoic
ta c6 thé st dung ngdn ngit chuyén biét dé xay dung ham riéng cho tng dung
ma ta can.

Ngoai ra S7-300 con xay dung phan cing theo cdu tric Modul,nghia 1a
d6i v6i S7-300 s& cd nhitng Modul tich hop cho nhimng tmg dung dic biét nhu
Modul PID,Modul Poc xung tdc d6 cao....

4. PLC cua ALLENBRADLEY

Muc tiéu: Trinh bay vé hinh anh va thong sb ctiia mot s ho PLC
ALLENBRADLEY.

La hing san xuit PLC ALLEN — BRADLEY cua M§. Trong d6 PLC 5
Sytem Controller 1a loai PLC dung dé diéu khién hé théng 16n véi khoang tir 5
dén 125 ngd vao/ ra dugc sir dung dé diéu khién nhimg hé théng phirc tap. N6
c6 kha nang diéu khién ngd vao/ra dinh vi tir xa.

Pico Controllers 1a loai PLC c¢& nho c6 kich thuéc nhd gon va rat linh
dong. N6 duogc tng dung nhiéu & nhitng noi khong doi hoi diéu khién qua phirc
tap, ré tién nhu dén giao thong, den khu bai dau xe...

Hinh anh cac PLC cua hang Allen — Bradley

PLC loai Pico Controllers
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Cac loai PLC c0 16n
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Hinh 5.9: PLC ciia hang ALLENBRADLEY.
5. PLC hang TELEMECANIQUE SCHNEIDER

Muc tiéu: Trinh bay vé hinh anh va thong s6 cia mot sé ho PLC
TELEMECANIQUE SCHNEIDER

Céac PLC hang Schneider chia 2 loai:
- PLC Micro: TSX37

- PLC Premium: + TSX/ PCX 57 10/ 15/ 20/ 25/ 26/ 28
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+ TSX/ PCX 57 30/ 35/ 36
+ TSX 57 453/ 4823

-Vé1 b vi xtr Iy Premium mdi trong pham vi 16n, khong can phai lo lang vé
cac han cheé ...

-C6 5 ngdn ngit 1ap trinh chuan: LD, ST, FBD, SFC, IL.

-CPU hi¢u nang cao vdi 37 ns thuc thi trén mot I¢nh va 1€n tdi 7 Mb chuong
trinh

-Hé thong da nhiém cao cap

-Mot hé théng nho gon (cac modules mat do cao) nhét 1a dé dang trong kién
tric mé rong (phan phdi cta 16 rack trong thoi gian thyc ma khong can
repeater)

-TAt ca cac Ethernet TCP / IP Transparent Ready dich vu: quét 10, dir licu
toan cu, may chu web, tin nhin e-mail, truy cap truc tiép co s& dir liéu,
TCP Open, Network Time Protocol, vv...

-Tich hop nhiéu cong: 6ng USB, Ethernet TCP / IP cong v6i Web server,
CANopen hoic FIP chu cong, cong ndi tiép Modbus

-Cung cip két ndi rong nhat trén thi trudng: AS-Interface, Modbus Plus,
INTERBUS hoac PROFIBUS DP

Hinh anh cac PLC cua hang Telemecanique Schneider electric:

i
}
\

Hinh 5.7/0: PLC cua hang SCHNEIDER.
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Bai 6
Lap diat mé hinh diéu khién bang PLC
Muc tiéu:
- Phan tich qui trinh c6ng nghé ciia mot s6 mach may san xuat.
- Lap trinh duwoc mot sé mach tmg dung thudng gip trong thuc té.
- Nap trinh, van hanh va kiém tra mach hoat dong theo yéu cau ky thuat.
- Rén luyén dtre tinh tich cuc, chi dong va sang tao
N§i dung chinh
1. Gi6i thi¢u
Muc tiéu: Gidi thidu so luoc vé mé hinh bd tri va sir dung thiét bi thuc hanh.

Viéc nang cao chat luong giang day trong k¥ thuat ludn ludn gin lién véi viée
hoc di d61 vo1 hanh. Hién nay, trong thuc hanh ctia hoc sinh, cac dd dung véi
hop 1y, gon gang, ddm bao an toan da giup cho hoc sinh ¢6 mot cai nhin khai
quat vé nhirng tng dung trong thuc thé. N6 khong nhitng giup cho hoc sinh c6
htng thi trong hoc tap ma con c6 thém nhiing sang kién mdi, ciing nhu cach
thire to chirc trong thuc té.

Tir 1y do d6, viée c6 duoc nhimg mé hinh dap tmg duoc nhimg yéu ciu trén 13
v6 cung can thiét, ¢6 thé dung cho mon hoc PLC tir co ban dén nang cao dé mo
phong cac quy trinh cong nghé trong thuc té sau nay.

Nhin chung, mé hinh dugc b tri nhu sau:

So dd cong nghé

J
N
F
‘ gﬁ Khau Khau
'z, vVao ra

Hinh 6.1: Cdu triic mé hinh diéu khién.

114



Muc dich ciia viéc phan thanh timg /cum riéng dé gitip hoc sinh tranh
nham 1an dang tiéc trong qua trinh thyc hanh, dong thoi tiép thu thém cach thirc
td chure thuc hanh.

Céac mo hinh thuce tap gdm c6:
- MO0 hinh thang may xay dung
- MO hinh diéu khién dong co sao — tam giac
- MO hinh xe chuyén nguyén liéu
- MO hinh do chiéu dai va sap xép vt liéu
- MO hinh thiét bi nang hang hoa
- MO hinh thiét bi vé nudc chai
- MO hinh thiét bi tron hoa chat
Céac mo hinh nay da duoc sip xép theo thir tw va co cac bai tap kém theo.

Toan bd cac md hinh déu st dung dién ap 24VDC, dugc cap tir ngudn
riéng hodc ngudn co sin cung cip cho PLC. Péi véi cac PLC ¢6 ngd ra la relay
thi trén mé hinh c6 thiét ké sin ngudn U, dung 1am ngudn cung cap cho cic ngd
ra nay.

Céac md hinh ciing c6 thé duoc tmg dung cho cac bo 1ap trinh co nho nhu
LOGO cua hang Siemens, EASY cua hang Moeller, ZEN cua omron...

Tuy theo ndi dung bai hoc ma cé thé chon mé hinh thich hop cho bai tap
tmg dung. Mot mé hinh c6 thé st dung v6i nhiéu bai tip tng dung khac nhau.

VD: M6 hinh thang may xay dung c6 thé dugc sir dung trong cac bai hoc
nhu diéu khién theo t6 hop logic, diéu khién véi cac 1énh ghi/xoa tiép diém, sir
dung timer, counter, va tmg dung trong diéu khién trinh tu.

2. Cach két ndi day

Muc tiéu: Trinh bay cach két ndi day ctia PLC véi cac thiét bi ngoai vi trong mo
hinh thyc hanh.

Cach két ndi day tir PLC dén mé hinh duogc cho nhu hinh vé:
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Cong tic cung cdp
nguon cho mé hinh \\Q on

" 104

o
: 105 4 y
; : Nguon cung cip
Nguén cung @ Al -\ +24VDC cung cip
cdp 24VDC @ " cho céc ngé ra
it (™% 107
—V
Néi véi cac ngd vao clia NGi v6i cac ngd ra
PLC ctia PLC

Hinh 6.2: Céch két noi véi mé hinh.
bé két ndi duge vi PLC, yéu cau cac modul vao/ra ciia PLC nhu sau:
-Sir dung ngudn ap 24VDC (6n ap).
-Ngudn cung cap cho modul vao/ra phai duoc két ni.

-Néu cac ngd ra 1a role va chuaq c6 ngudn cung cap thi dau
chung mot dau lai r6i ndi v6i nguon U ¢ trén mo hinh (hodc
ngudn +24VDC ngoai). Con cac dau con lai ciia role ndi voi ngd
ra trén mo hinh.

Cac két noi co thé thuc hién nhu vi du sau:

lﬁﬁ‘;ﬁé 10D 01 02 03 04 05 08 07 2 10 14 12 13 14 15][ M s OE»ORQ
NPUITS | SENS

g Isumv
(AW OIS EWAWE WV W N RS E NN EW V)

i .

= lr ‘} v ) A / J} 47 lV: v {V v Y v v

N2

24 VDC power for input
SENSONS O expansion

Néi v&i cac ngd vao trong mé hinh modules (280 mA)

Hinh 6.3: Cdch két néi véi cdc ngé vao trong mé hinh.

NG&i véi cdc ngd ra N&i v&i cac ngd ra

=i trén mod hinh 2[5 trén mé hinh
— 7 PNk ’ N
A Ar A A A r 3 E A A A

Ol 090000096

OC &7 L I -
QUTPUTS M 1L+ 00 00 02 03 04 2M 2Lr 05 08 07 10 1]

Hinh 6.4: Cdch két n6i ngé ra 24VDC ciia PLC véi cdc ngé ra trong mé hinh.
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+Us trén
mo hinh

\ Néi v&i cac ngd ra trén mo hinh

4 4 A f 4+ A 3 A

A b

Tohl
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O
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RELAY |

QUTPUTS 41 00 01 02 e 2 03 04 o 3 0508 4. 07 e
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Hinh 6.5: Cdch két néi cdc ngé ra ciia PLC véi cdc ngé ra trong mé hinh.

3. Cac mo hinh va bai tap trng dung.

Muc tiéu: Trinh bay mdt s6 mé hinh cu thé thuong st dung PLC va cac bai toan

thong dung.

3.1. M6 hinh thang may xay dung.

S
n o
/'numa MAY XAY DUNG :@ f ::: ‘:: mh\
Lo |
GG 0
O |
@]
([=]e]=]]
Al VR
B
O e Lo |
© oung
e e | i
N\ /
/@ On @ 100 @ 104 @010 00.:\
o @ 104
@ :‘v @ 192
Qe
o @ 163 Y @ oot

Hinh 6.6: M6 hinh thang may xdy dung.
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a, Mo ta

Mo ta quy trinh cong nghé ciia mot thang may xay dung. Sy chuyén dong
ctia thang duoc biéu dién dudi dang LED. Tin hiu cac cong tic gidi han
duoc tao ra tu dong.

Mo hinh ndy duoc tng dung trong phan bia tip co ban trong mén hoc PLC
(tng dung cac cong logic, timer, counter). Ngoai ra ciing ¢ thé dugc ap
dung cho phan mém 14ap trinh nang cao (diéu khién trinh ty).

b, Bang ky hiéu:

Ky hiéu Dia chi Ghi chu
Nang 10.0 Nt nhan nang, thuong mo
Ha 10.1 Nut nhén ha, thuong mo
Dung 10.2 Nt nhan ding, thuong dong
GH trén 10.3 Cong tac hanh trinh trén, thudng dong
GH dudi 10.4 Cong tac hanh trinh dudi, thuong dong
K1 Q0.0 Cudn day khoi dong tir K1, nang gau
K2 Q0.1 Cudn day khai dong tir K2, ha gau

¢, Bai tdp mdu:

Céc bai tap mau nay duoc giai vi phan mém step 7 Micro/win 32 V3.01.
Bai tap 1: Ung dung cong logic, cac 1énh ghi/xoa tiép diém.
Viét chuong trinh diéu khién thang may xay dung theo yéu cau sau:

- Khi nhan nit nang hang, gau s& dugc ning 1én dén cong tic gidi han trén thi
dung lai.

- Khi nhan nut ha, gau s& ha xudng dén cong tic gidi han dudi thi ding lai.
- Khi dang ning hodc ha, néu nhan nut dimg thi gau duing lai.

- Hay viét chuong trinh theo mé ta véi hai cach: ing dung cong logic va st dung
cac 1énh ghi x6a tiép diém.
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Bai gidi

Kiém tra hoat dong bang mé hinh.

Céch 1: Ung dung cong logic

e Chuong trinh dugc viét & LAD va STL:

Hetwork 1 Mang/Dung thang may Metwork 1 Mang/D'ung thang may
0.0 0.2 0.3 Qo1 (0.0
| | | | | | | | ol
1 I I 1 /] { ) I0.0
| 0 Qo.n
i Io.z2
Network 1 Hetwork 1 10.3
I Q.1
0.0 [0 Q0.0 Q0.0
| | l r
v —] | 1 /1 (s) 10.0
1 AN an.1 wrk 2 Mang/Dung thang may
Metwork 2 = Qo.0. 1
[ 0.2 Q0.0 ég 1
- - Metwork 2 :
| | C In.z
! R ) I0. 4
— 1 Qoo
LDN In.2 0.1
0.3 ON I0.3
: / : R Qo.0, 1
Metwork 3 Metwork 3
0.1 R[INI] Q01
| | l 4 LD In.1
— | . () oy Qoo
1 S go.1, 1
Metwork 4
02 001 Metwork 4
| | r
1 /1 (R
1 LDN In.2
ON In.4
0.4
E go.1, 1
N Ry

Cach 2: Str dung Iénh set/reset:
e Chuong trinh viét & LAD va STL:
Bai tap 2: Str dung timer.
Viét chuong trinh diéu khién thang may xay dung theo yéu cau sau:

a/. Khi 4n nut nang thi gau dugc nang lén, dén gid1 han trén thi dung lai 5s, sau
do tu dong ha xué)ng. Pén gi61 han dudi thi dung.

Trong qué trinh nang 1én hodc ha xudng ciing c6 thé dimg.

b/. Trong khi 4n nat nang thi gau dugc nang 1én, dén gi6i haj trén thi dimg lai 5s,
sau do tu dong ha xuéng dén gi61 han dudi thi ding lai 10s, sau do tu dong nang
Ién.
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Thang ciing c6 thé nang 1én khi chua hét 10s cho ty dong ma c6 nguoi an nit

nang.

Bai gidi:

Cau a: Chuong trinh dugc viét & LAD va STL:

Metwork 1

I &ng thang may
0.0 Qa0 Qoo
| | | r
I 1 /1 (s)
1
MNetwork 2 Diung thang may khi den gioi han tren hoac nhan nut dung
0.2 Qoo
(R )
1
0.3
| |
.
Metwork 3 Diinby thoi gian tu dong de ha gau suong
0.3 T3
—] /| I TON
+504PT 100 ms
MNetwork 4 Ha thang may
T37 ao.o [0
| | | r
— | 1 71 L f )
Metwork 5 Diung thang may khi den gioi han duoi hoac nhan nut dung
0.2 Q0.1
— )
0.4
_| F I_

Metwork 1 I &ng thanhg may

I

LD I0.0

AN Q0.1

S Qo.o, 1

Metwork 2 Diung thang may khi den gioi han tren hoac nhan nut dung
I

LDH I0.2

OH I0.3

R Qo.o, 1

Hetwork 3 Drinby thoi gian tu dong de ha gau xuong
I

LDH I0.3

TOH T37. +50

Metwork 4 Ha thang may

I

LD T37

AN Q0.0

S Qo.1. 1

Metwork 5 Diung thang may khi den gioi han duoi hoac nhan nut dung
I

LDH I0.2

OH I0.4

R Qo.1., 1

Ghi chd: Néu bai toan c6 yéu cau khi nhan nit ha thi gau ciing ha, lac ndy chén
thém mot tiép diém “NO” cua 10.1 song song véi tiép diém “NO” cua T37 &

Network 4.

Cau b: Chuong trinh dugc viét & LAD

Metwork 1 MHang thang may
0.0 Q0.1 oo
| | | I
— | 1 /1 (s
1

_l TBBI_

Metwork 2 Diung thang may khi den gioi han tren hoac nhan ot dung
0.2 a0.a
()
1
10,3
N Ry B
Metwork 3 Diinh thoi gian bu dong de ha gaw #uong
0.3 Ta7?
| |
| I I IM TOM
+A04PT 100 ms
Network 4 Ha thang may
T3 000 QoA
| | | | '
1 1 /1 (s)
1

Metwork 5 Dung thang may khi den gioi han duni hoac nhan nut dung
0.2 0.1
] | r
1 /1 (r)
1
0.0 10.4
| | |
— | 1 /1
Metwork 6 Mho trang thai thang may ha xuong den giol han duoi
10.4 Qo1 0.0
] | ] | r
1 /1 1 | (s)
1
Metwork 7 Hioa trang thai thang may ha suong o gioi han duai
&0.0 140.0

<R

0.2
| |
1 /1
Metwork 8 Dtk thoi gian b dong nang len
k0.0 T3B
— W TON
+504PT 100 s




Chuong trinh viét & STL:

Metwork 1 M &ng thang may

LD I0.0

0 T3g

AN Q0.1

5 Qo.o, 1

Hetwork 2 Dung thang may khi den gioi han tren hoac nhan rut dung
LDH 0.2

OH I0.3

E Qo.o, 1

Metwork 3 Drinh thoi gian tu dong de ha gau suong

LDH I0.3
TONH T37, +50

Metwork 4 Ha thang may

1D T37
AN Q0 .o
5 Q01,1

Metwork 5 Dhang thana may khi den gioi han duoi hoac nhan ook dusg

LDH I0.2

1D MO.0
AN In. 4
OLD

E Q0.1 1

Metwork 6 MHhio trang thai thang may ha suong den gioi han duoi

LDH I0.4
il Q0.1
=" MOo.o, 1

Metwork 7 #0a trang thai thang may ha suong o gioi han duoi

LD Qo a

) Io. 2

R Mo.o, 1

Metwork 8 Dhinh thoi gian i dong nang len
LD MO.0

TONH T3g, +50

Ghi cht: Néu bai toan c6 cho yéu cau khi nhan nat ha thi gau ciing ha, liic nay
chén thém mot tiép diém “NO” cta 10.1 song song voi tiép diém “NO” cta T37
& Network 4.
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Bai tap 3: Stir dung bo dém
Viét chuong trinh diéu khién thang may xay dung theo yéu cau sau:

Khi 4n nat nang thi gau duoc nang 1én, dén gid1 han trén thi dung lai Ss,
sau d6 ty dong ha gau xudng dén giéi han dudi thi dimg lai 10s, sau d6 ty dong
nang 1én. Kh1 gau nang l1én dugc 10 lan thi khéng nang 1én nita va sau d6 ha
xudng trd vé vi tri co ban va qua trinh 1p lai.

Trong qua trinh dang nang hodc ha thi ciing c6 thé dimg gau.
Giai:
Chuong trinh viét & LAD:

Network 1 Mhi rang thal nut an nang Metwork 7 Mho trang thai thang ha suong khi den gioi han duai

0.0 M0.0 0.4 @01 M0.1

| ) — )

Network 2 Mang thang may Metwork 8 *0a tang thai nkho thang may o duai han duai

Qoo MO

10.0 MO0 QoA Qo.o _l |__( R )
1

— =y |
738 —] 7
_lgl_

Metwork 3 Diung thang may khi den gioi han tren hoac an nut dung
Metwork 9 Diinh thai gian tu dong nang len
0.2 Qoo
—l ! I——{ R
1 ) 0.1 T3
103 | | I TON
_| / I_

+504PT 100 nis

Metwork 4 Diink thoi gian tu dong de ha gau xuong
Metwork 10 Dem =0 lan nang gau

T37

0.3
— / —n TON M0.1 C1

: U TTU

+A04PT 100 ms

[ Len]

_|
| [ p | f

An4ry

Network 5 Ha thang may

T37 G0.0 301
| | | '

—| / 5
! ! ! o ; ) Metwork 11

Metwork b [ung thang may khi den gioi han duoi hoac an nut dung

Khong cho phep gau tu dong nang len khi da nang du 10 lan

o MO0
|1 [ & 1 ¢
m_zl (um 1 | P {rR)
1
— 7 | (R

1
M0 10.4

— |

lcc



Chuong trinh viét & STL:

Mhio trang thai fuk an nang

1

o, 1

Hang thang may

1

oo

1

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

0L

1

Dinh thoi gian tu dong de ha gaw suong

3
+50
Ha thang may
1]
1.1

Dung thang may khi den gioi han duot hoac an nut dung

2
1
4

1.1

Mhio trang thai thang ha suong khi den gioi han duoi

4
1
1,1

#na trang thai nho thang maw o duoi han duai

0

2

1.1

Diimh thoi gian tu dong nang len

1
+50

Drem zo lan nang gau

1
0

+10
K.hong cho phep gaw b dong nang len khi da nang du 10 lan

Metwork 1

LD In.
5 Mo,
Metwork 2

LD In.
ON T3ag
A Mo,
AN Q0.
R Q0.
Metwork 3
LDH In.
oON In.
R Q0.
Metwork 4
LDH In.
TON T37.
Hetwork 5
LD Ta7?
AN Q0.
5 Q0.
Metwork &
LDH In.
LD HO.
AN In.
QLD

E Q0.
Metwork 7
LDH In.
A Q0.
5 HO.
Metwork 8
LD Q0.
0]3) In
0 Z1
E Mo .
Metwork 9
LD HO.
TOH T3g,
Metwork 10
LD MO,
1D MO .
ET

ZTT 1,
Metwork 11
LD 1
ET

F MO .
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Hinh 6.7: Piéu khién khoi déng dong co.
a, Mo ta:

Mo hinh nay mé phong mot dong co mé may Y/A. Su chuyén dong cia
rotor va su dong cit cua cac contactor dugc mo ta béng LED.

Mo hinh nay duogc tmg dung trong phan bai tap co ban cia mén PLC (ting
dung PLC diéu khién dong co, cac cong logic, timer).

C6 thé dya vao mo hinh bang tai dé 1ap thanh cac bai tdp khac nhau nhu:
mo may dong co Y/A, dao chiéu quay dong co, diéu khién dong co & cac tdc do
khac nhau, bon sdy.

Céch thirc ndi day tuong tu nhu trén.

Sau khi da nbi day vo1 mo hinh PLC xong, thuc hién viét chuong trinh theo
bai tap dua ra (c6 thé ty kiém tra cac ngd vao/ra bang phan mém, vi du nhu
s7-200 dung bang status chart) va sau do thuc hién mé phéng véi mo hinh.

Khi dong co quay phai (trai), cac dén LED s& chuyén dong theo chiéu phai
(trai) theo cac trang thai twong Gmg. néu dén chuyén dong nhanh bao dong co
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quay tdc d6 nhanh va nguoc lai. Cac contactor khi dugc dong dién bao boi
cac den bao dat ¢ ky hiéu cuon day. Trong dong co c6 dat 3 dén bao tuong
trung cho 3 cudn diy cta dong co. Néu dong co c¢6 dién thi cac diy dén nay
sang.

* Cach van hanh mo hinh:

Sau khi d ndi day véi mo hinh PLC xong, thuc hién viét chuong trinh
theo bai tap dua ra (c6 thé tu kiém tra cac ngd vao/ra bang phan mém, vi du nhu
s7-200 dung bang status chart) va sau dé thuc hién mé phong véi mo hinh.

Khi dong co quay phai (trai), cac dén LED sé& chuyén dong theo chiéu
phai (trai) theo céc trang thai twong tmg. néu dén chuyén dong nhanh bao dong
co quay tdc dd nhanh va nguoc lai. Cac contactor khi dugc dong dién bao boi
cac den bao dat ¢ ky hiéu cudn day. Trong dong co co6 ddt 3 den bdo tuong trung
cho 3 cudn diy cua dong co. Néu dong co co dién thi cac diy dén nay sang.

b. Bang ky hiéu:

Ky hi¢éu | Dia chi Chu thich
Start 10.0 Nhan nuat khoi dong, thudng hé
Stop 10.1 Nhén ndt ding, thuong dong
F1 10.2 CB 3 pha, cong tic
F4 10.4 Relay nhiét, cong tic
Right 10.5 Chon chiéu quay phai, thuong ho
Left 10.6 Chon chiéu quay trai, thuong ho
H_Right |11.0 Quay phai téc d6 nhanh, thuong ho
H-Left 11.1 Quay trai toc do nhanh, thuong hé
Not aus 11.2 Dirng khan cap, cong tac

Q0.0 . .
Q1 Khoi dong tir K1, quay phai

Q0.1 . .
Q2 Khéi dong tir K2, quay trai

Q0.2 '
Q3 Khoi dong tur K3, chay Y

Q0.3 .
Q4 Khoi dong tir K1, chay A
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R Q0.4 bén bao quay phai

L Q0.5 bén bao quay trai

C. Bai tdp mdu:

Céc bai tap vé di€u khién dong co co6 thé stir dung dugc vé1 mo hinh nay.
Trong phan nay dua ra bon bai tdp mau nhu sau:

Bai 1: (Str dung cac cong logic, cac 1énh ghi/xoda tiép diém): Viét chuong
trinh diéu khién dong co Y/A bang tay.

bong co dugc diéu khién theo yéu cau sau:

Khi 4n nat khai dong “start” (10.0), cac contactor Q1 va Q3 dong lai.
Pong co chay ¢ ché do tam Y. Sau d6 néu an nut right (10.5) thi contactor Q3 tat
va contactor Q4 c6 dién. Pong co chay & ché d6 D.

Pong co duoc cung cip dién boi CB 3 pha, va dugc bao vé bai rowle
nhiét va nat dung stop.

Bai 2: (Str dung cac cong logic, cac 1énh ghi/xéa tiép diém): Viét chuong
trinh diéu khién téc do va dao chiéu quay dong co.

Sau khi duoc cép dién, dong co hoat dong nhu sau:

Trudc tién chon chiéu quay cta dong co bang cac nat an “Right” hodc
“Left”. Khi 4n nat nay tuong Gng thi cac contactor Q1, Q2 déng lai va cac dén
béo quay phai “R” hodc quay trai “L” sang. Sau d6 an ntt khoi dong “Start” thi
dong co s& quay 6 tde do thap trude (contactor Q3 cb dién). Bay gio ¢6 thé cho
dong co quay ¢ toc do cao hon bang cach nhan cac niit an twong Gmg vai cac
chiéu quay “H_Right” hoic “H_Left”. Khi 4n cac nut ndy thi contactor Q4 co
dién. BDong co dugc bdo v€ qué nhi¢t va dung bﬁng nat 4n “stop”.

Chu ¥: khong duoc phép dao chiéu truc tiép, ciing nhu chuyén doi toc do
c6 thé tir thap sang cao.

Bai 3: (Str dung timer) Viét chuong trinh diéu khién mo may dong co
Y/A.

Viét chuong trinh diéu khién mé may dong co Y/A theo yéu cau sau:

126




a/. Sau khi CB 3 pha duogc dong, 4n niit khai dong “Start” thi dong co
hoat dong & ché d6 Y. Sau thoi gian 10s thi dong co duoc chuyén sang hoat
dong & ché @6 tam giéc.

(chu y: dong co quay theo chiéu phai).

b/. Khi 4n nat right hodc left thi dong co hoat dong & ché do sao/tam giac
v6i chiéu quay 1a chidu da chon. Tuong ung cac dén bao quay phai hodc quay
trai sang.

Bai 4: (Piéu khién trinh tir) Viét chuong trinh diéu khién bon tron.

Viét chuong trinh diéu khién bon tron theo yéu cau sau: Khi 4n nit
“start”, thi dong co quay phai ¢ tdc d6 thap trong thoi gian 10s, sau d6 ding 5s,
sau d6 quay trai 10s, tiép d6 ding 5s. Qua trinh ¢t thé 13p lai. Sau khoang 20 1an

thi dong co dimg 10s va sau d6 quay phai ¢ toc do thap duocv 5s thi chuyén
sang quay & tbc do cao khoang 30s thi dimg han.

Bon tron duoc bao vé boi nit ding “stop”.
Giai mau: (bai tap 1)
Chuong trinh viét & LAD:

Hetwork 1 Dong contactor chink k1

Hetwork 2 Dang dong co chay o che do Sao

0.0 (0.0 0.5 (0.3 o2
| | | | | ;| | | r )
| | | | | | | | L
Qo2
| |
| |
Metwork 3 Dang dong co chay o che do Tam giac
|
0.0 10.5 101 Q0.2 Q0.3




Chuong trinh viét & STL:

Metwork 1 Ciong contactor chinh K1

D I0.
Qo .
I0.
I0.
Qo.

[ ol
[ S o ]

Metwork 2 D'ong dong co chay o che do Sao

D I0.0
o Q0.2
& Q0.0
AN I0.5
AN Q0.3
= Qo2

Metwork 3 ['ong dong co chay o che do Tam giac

LD Q0.0
1D I0.5
0 (]I
ALD

& In.1
AN a0 E
= 0.3
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6.3. M6 hinh xe chuyén nguyén li¢u:

TONG 3U0C

O =

® s
N

Hinh 6.8: mé hinh xe chuyén nguyén liéu

O
L. %

a. Mo ta:

Mo phong mdt xe chuyén nguyén liéu tir noi ndy dén noi khac voi viée lay
nguyén liéu tir bon chira va xa nguyén liéu vao bon chua khac bang cac dén
LED véi nhiéu mau sic khac nhau. Ciing nhu cic cam bién va cong tac hanh
trinh déu tao ra tu dong.

Ung dung trong PLC co ban: diéu khién t6 hop logic

Ung dung trong PLC nang cao: diéu khién trinh tu

Céch thirc ndi day tuong tu nhu trén.

b. Cach van hanh mo hinh:

Sau khi da ndi day mo6 hinh vé1 PLC xong, thuc hi¢n viét chuong trinh theo
bai tap da dua ra (c6 thé tu kiém tra cic ngd vao/ra bang phan mém sau d6 thuc
hién m6 phong chuong trinh.
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Nguyén liéu trong bon chira khi dang duoc xa hodc duoc rét vao biéu thi bai
nhimg dong LED chay, cac dong LED chay dudi twong trung cho xe chay & ché
do tu dong, ché do tay, hoac hoat dong & ca hai ché do.

d. Bang ky hiéu:

Ky hiéu | Dia chi Chu thich

Start 10.0 Khéi dong hé thdng, thuong ho

End 1 10.1 Cong tic hanh trinh ¢ tram xa, thuong dong
Fill 1 10.2 Cam bién bao xe rong, thuong dong

End 2 10.3 Cong tac hanh trinh tram nap, thudng dong
Fill 2 10.4 Cam bién bao ddy, thuong ho

Stop 10.5 Dung, thuong dong

Step 10.6 Ché d6 budc, thudong ho

Auto 10.7 Ché d6 tu dong, thuong ho

Dir A Q0.0 Xe chay vé huéng A

Dir B Q0.1 Xe chay vé huéng B

Y1 Q0.2 Van x4 nguyén liéu

Y2 Q0.3 Van thuy luc

d. Bai tdp mdu:
Xe van chuyén nguyén liéu hoat dong nhu sau:

Xe c6 thé thuc hién thong qua cong tic chuyén ché do:

- Ché d6 tu dong 10.6

- Ché do butc 10.7

Vi tri co ban: xe & vi tri cong tac hanh trinh End 2 (I0.3 va xe chua duoc lam

day).
e Chédotu dong:

Khi xe & vi tri co ban va cong tic chon ché d6 dit & ché do ty dong, nhan
nit khoi dong (10.0) thi van xa Y1 mé, vat liéu duoc do vao xe, cam bién Fill 2
dung dé nhan biét xe da dugc d6 day. Khi xe day thi van xa Y1 mét dién va xe
chay vé huéng B sau thoi gian 6n dinh 5s, xe ding lai tai B (tram nhan nguyén
liéu) khi cham cong tic hanh trinh S2. Xy lanh thiy luc cua thiét bi xa duoc diéu
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khién va tim chéin trén xe dugc mé vt liéu duge rét vao bdn chia. Khi xe xa
hét vat liéu cam bién S4 phat ra tin hi¢u 1, pit tong thuay luc cua thiét bi xa méat
dién, tAm chan trd vé vi tri cili, xe dimg 5s sau d6 chay vé hudng A. chu ky hoat
dong duoc lap lai.

Néu trong chu ky hoat dong ma nat “dimg” duoc an thi qua trinh van tiép
tuc cho dén khi xe trd vé vi tri co ban (xe réng va & tram nhan nguyén liéu) va
dirng han.

e Ché dd budc:

O mdi budc thue hién phai thong qua nat an “Start”

Vi du: Khi 4n “start” xe dang vi tri van xa dugc md, khi xe dﬁy thi S3 tac
dong, van xa dong lai. Néu tiép tuc an “Start” thi xe chay vé huéng B.

Viét chuong trinh, két ndi va kiém tra hoat dong theo hai cach:

- Piéu khién dung t6 hop logic

- Diéu khién trinh ty
Giai bai tdp mau: Chuong trinh dugc viét theo kiéu trinh tu
Chuong trinh duogc viét & LAD:

Hetwork 1 F.hoi dong o nha bu dong

.o M1.0
| l r

1 (s

1
Hetwork 2 Fiezet o nho tu dong

na M1.0
| l r

1 /1 {r)

Metwork 4 Reszet buoc 1

_l IE}IJ.E I__( M%J)
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Metwork 5

Buoz 2 Chuyen hang

0.1 10.4 0.2
| l | | r
1 - (s)
Metwork 6 Feszet buos 2
0.3 0.2
| l r
1 {r)
1
10.5
| l
1 /|
Metwork 7 Buoc 3 =a hang
|
0.2 10.1 0.3
| l | | r
1 1 /0 (s5)
1
Metwork 8 Feszet buos 3
k0.4 0.3
| l r
1 {r)
1
10.5
| l
1 /|
Metwork 9 Buoc 4 tro ve
|
0.3 0.2 k0.4
| | | | r
1 | 1 | (s5)
Metwork 10 FReset buoc 4
|
k0.5 k0.4
| l r
1 (r)
1
10.5
| |
A
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Hetwork 11

Buoc & Ket thuc

k0.4 10.3 k0.5
| | | r
— | 1 7 (s)
1
MHetwork 12 Resetbuoc 5
k01 k0.5
— <)
1
10.5
| |
1 7
Metwork 13 lay hang
M0 Qo2
| | r
| | b )
Metwork 14 Set o nha khoi dang
M0 k0.0
| | r
1 (s5)
1
Metwork 15 Dinh thoi gian an dink 2au khi hang da do day =e
k0.2 Ta7
| |
l [ IM TOM
+304FT 100 ms
Metwork 16 %<& chuven ve tram =a
T37 oA
| | r
| | L )
Metwork 17 #ahang
K03 03

~
s
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Metwork 18

Drinh thoi gian on dink 2au khi ka het hang

k0.4 T3g
| |
| [ IM TOM
+30=PT 100 mg
Metwork 19 Di chuyen #e ve tram nhan hang
T3a 0.0
| | r
| | L )
Metwork 20 Reset o nho khoi dong
0.5 k0.0
| | r
1 (r)
1
0.5

—

Chuong trinh dugc viét & STL:

Metwork 1 F-hot dong o nho tu dong
1D I0.0

5 HMi.0, 1

Metwork 2 Feszet o nho tu dong
LDH I0.5

R Hi.0, 1

Metwork 3 Buoc 1: lay hang
LDH I0.3

A Hi.0

AN I0.4

AN MO.0

5 HO.1, 1

Metwork 4 Rezet buoc 1

LDH I0.5

0 MO 2

R HO.1, 1

Metwork 5 Buoc 2 Chupen hang
1D MO .1

A I0. 4

5 Mooz, 1
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Metwork 5

Buoc 2: Chuven hang

LD MO.1

A IN.4

S Mo.z2., 1
Metwork 6 Reszet buoc 2
LD MO. 3

oH INn.S

F Mo.z2., 1
Metwork 7 Buoc 3 ¥a hang
LD Mo. 2

AN In.1

5 MO.3, 1
Hetwork 8 Fezet buoc 3

LD MO, 4

(8)3) INn.S

R MO.3, 1
Metwork 9 Buoc 4: tra we
LD HO .2

A In.z

5 MO.4, 1
Metwork 10 Reset buoc 4
D MO .5

O In.&5

F MO.4, 1
Metwork 11 Buoc 5 Ket thuc
|

LD MO .4

AN In.3

5 MO.5, 1
Metwork 12 Fesetbuoc b
|

LD HO.1

O In.&5

F MO.5, 1
Metwork 13 lay hang

1D HO.1

= oo, 2

Metwork 14 Set o nho khoi dong
D HO.1

5 HOo.o, 1
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Metwork 15  Dinh thai gian on dinh zau khi hang da do day xe

LD MO, 2
TOH T37. +30

Metwork 16 e chuven ve tram xa

1D T37
= Q0.1

Metwork 17 #ahang

1D MO 3
= Q0.3

Metwork 18  [inh thai gian on dinh zau khi ka het hang

1D Mo .4
TOH T3g, +30

Metwork 19 [ chuyen xe we tram nhan hang

1D T38
= 0.0

Metwork 20 FRezet o nho khoi dong

1D MO .5
) I0.5
E MO.oO., 1
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6.4. Do chiéu dai va sap xep vat li¢u:
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Hinh6.9: Mé hinh do chiéu dai va scp xép vt liéu
a. Mo ta:

Mo hinh mé phong mot hé thdng bang tai chuyén gd va sap xép cac loai
0 c6 chiéu dai ngin khac nhau vao cac thung chtra bang cac can gat khi nén.
Hang LED 16n ¢ trén tuong trung cho cac doan gd di chuyén trén bang tai, hang
nho & dudi 1a bang tai. GO trong thung chira dugc sap xép thanh hang.

Ung dung trong PLC co ban: diéu khién t6 hop logic

Ung dung trong PLC néang cao: diéu khién trinh tur
b. Van hanh mo hinh:

Sau khi da nbi day mo hinh v61 PLC xong, thyc hién viét chuong trinh
theo bai tap dua ra (c6 thé ty kiém tra cac ngd vao/ra bang phan mém va thuc
hién mo6 phong chuong trinh

Chi c6 thé dat g6 trén bang tai duogc néu bang tai hoat dong. Vi¢c dat
nhing thanh gd dai ngin khac nhau duoc tao ra bang cach an nut “ khéi dong”
lau hay nhanh. Khi cac thanh g ndy di qua cam bién quang thi cac cam bién nay
s& thay ddi trang thai. Cac can gat néu duoc kich hoat thi thanh gd ngay vi tri
ctia nd s& bién mét va sau d6 mot thanh LED trong hop sang 1én cho biét gb da
vao trong hop. Tuy theo bai tap dit ra ma co thé phat hién dugc ngudi thuc hanh
viét chuong trinh dang hay sai
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C. Bang ky hiéu:

Ky hiéu Dia chi Chu thich

Khoi dong | 10.0 Khéi dong hé thdng, thuong ho
Bl 10.1 Cam bién quang, thuong dong

B2 10.2 Cam bién quang, thuong dong

B3 10.3 Cam bién quang, thuong dong

B4 10.4 Cam bién quang, thuong dong

B5 10.5 Cam bién quang, thuong dong

B6 10.6 Cam bién quang, thuong dong

B7 10.7 Cong tac hanh trinh, thuong dong
B8 11.0 Cong tac hanh trinh, thuong dong
Si 11.1 Nt 4n dua gd vao thung I

Sl 11.2 Nt 4n dua gd vao thung 11

Tu dong 11.3 Cong tdc chon ché do tu dong
Tay 11.4 Cong tic chon ché do tay

Bang tai Q0.0 Bing tai van chuyén gb

Can gat I Q0.1 Can gat dua gd vao thung I
Cangatll | Q0.2 Can gat dua gd vao thung II

bén bao Q0.3 Peén bao bing tai sin sang nhan gd

d. Bai tdp mdu:

Mo hinh do chiéu dai va sap xép vat liéu dugc dung dé mo phong vi¢c sap
x€p cac thanh go c6 chiéu dai ngan khac nhau trén bang tai vao cac thung khac

nhau.

Hé¢ théng c6 thé hoat dong & hai ché do: tu dong va tay

e Chédotu dong:

Khi dén bao sang bao hé théng sin sang lam viéc. Nhan nat “khdi dong”,
dén béo tat, tin hiéu khoi dong duoc dua ra. Cac thanh gb don duogc dit 1én biang

tai va bang tai chuyén dong.
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Chiéu dai thanh gb duoc xac nhan boi cac cam bién:

Cam bién B1 tac dong twong tng gd ngan

Cam bién B1 va B2 tic dong twong tng gb trung binh

Cam bién B2, B2 va B3 tac dong tuong tng gb dai

Khi gb ngin dén cam bién B7 thi “Tay gat 1” s& day thanh g nay vao
thung 1. Khi gd trung binh dén cam bién BS thi “Tay gat 2 s& day thanh g nay
vao thung 2. G& dai thi duoc di chuyén tiép tuc dén khau xir Iy ké tiép. Tay gat 1
va 2 duoc str dung bang khi nén, diéu khién khoang 1s va sau d6 tré vé vi tri co
ban cua no.

Sau khi sap xép thanh cong thi thiét bj tu dong phat tin hiéu khoi dong
tiép theo va bing tai tiép tuc van chuyén gd.

e Ché d6 tay:

O ché d6 nay, mdi thanh gb duoc xtr Iy xong thi yéu cau khai dong lai hé
théng bang tay. Tin hiéu khoi dong chi dugc phép xir Iy néu viée diéu khién
trude day duoc bao bang dén. Ngay sau khi sap xép thanh cong thi dén bao lai
sang.

Tay gat I va I duoc diéu khién bang tay tir nat nhan diéu khién.

Ghi cha: Pay chi 13 mot khau sap xép g0, va gb dugc dit vao bang tai nhd
vao nat 4n khoi dong. Diéu nay co nghia 1 nut an khoi dong vira dong vai trd
khai dong, vira 1a noi cung cép gb cho bang tai.

Viét chuong trinh, két ndi va kiém tra hoat dong theo hai cach:

- Diéu khién dung t6 hop logic

- Diéu khién trinh ty
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Bai gidi mau (dimg t6 hop logic)

Chuong trinh viét & LAD:
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Metwork 1 Hetwork, Title
S0 G032
| | r
- ()
1
G0
—( R )
3
k0.0
—( ")
3
Hetwork 2
11.1 k0.0
| | r
- (s5)
1
Hetwork 3
1.2 k0.0
| | r
- (r)
1
Metwork 4
1.2 Q0.0
| | | | r
- 1 P I {r)
1
Metwork 5
0.0 Q0.0
| | | | r
- 1 P I {5
1
(0.3
R Y
Metwork &
10.1 0.1
| | | | r
1 /0 1 P I (s)
1
Metwork 7
10.1 0.2
| | | | | |
1 /| 1 /| 1 F I



Metwork 7

0.1 0.2
| l | | | l
1 /] 1 /0 | P
—( Rr)
Metwork 8
0.1 0.2 0.3
| l | | | l
1 /] | /0 1 /]
Metwork 9
k0.0 0.1 0.7
| l | | | /|
| | | | | |
Metwork 10
MO.0 W01 0.7
| | | | | |
1 /0 - 1 /0
Metwork 11
1.3 0.7 [0.0
| | | | | |
- 1 /0 1 /0
Metwork 12
MO.0 0.2 1.0
| | | | | ;|
| | | | | |
Metwork 13
k0.0 M0.2 1.0
| l | | | /|
| | | | | |
Metwork 14
1.4 1.0 Q0.0
| l | | | l
| | | | | |
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Metwork 15

I0.4 MO0 Q00
[, 1 [ ] | ¢
| /| - | { ? )
0.5 0.3
[, 1
1 7 —( ? )
G0
—( R )
2
M1
—( R )
Metwork 16 2
M0 g Q0.3
[ ] [ . 1 | ¢
- 1 /] | (s)
1
Metwork 17
0.4 MO0 Q0.3
[ 1 [, 1 | ¢
1 ] 1 /] | (s)
1
0.5 Q0.0
[ 1
1 /| —{ R )
3
Metwork 18
0.6 MO0 Q0.3
[ 1 [ 1 | ¢
1 /| 1 /| | {s)
1
M1
—( R )
2
Q0.0

142




Chuong trinh viét & STL:

Metwork 1 Metwork, Title Metwork 9 Metwork 15
LD SHO .1 1D HO.0 LDH I0. 4
5 Qo.3. 1 A HO.1 oOH I0.5
E Qo.o, 3 AN In.7 A HO. 0
R HO.0O, 3 EU ET
F o.o, 1 g gg )
Metwork 2 5 o1, 1 .
ebwor = a0’
Hetwork 10 E MO
LD I1.1
5 MO.o0, 1 Metwork 16
LDH HO.0
Metwork 3 A HO.1
AN In.7 LD HO.
ET AN IO.
LD I1.2 E oo.o, 1 ED
R MO.0, 1 = Qo.
Metwork 11
Metwork 4 Metwork 17
i 3 LDN I0.4
D I1.2 AN Io.? .
El AN Q0.0 OH I0.5
E Qo.o. 1 AN MO.0 AN MOo. 0
T ET ET
Metwork 5 = o1, 1 % gg
Hetwork 12
1D I0.0 Metwork 18
el LD HO.0
5 Qo.o, 1 .
F oo.3, 1 A MO .2 LDH IN.A
’ AH I1.0 AN MO. 0
ET ED
Metwork 6 = 000, 1 5 an .
LDH In.1 5 o2, 1 R Mo .
R 0.
EU MO 1 1 MNetwork 13 @
Metwork 7 LDH MO 0
A MO, 2
LDH In.1 %E 11.0
AN In.z2
o F oo.o, 1
E ﬁg % % Metwork 14
Metwork 8 1D 11 4
AN I1.0
LDH In.1 iﬂ ﬁg ’ S
AN In.z2 EU ’
AN In.3
s 5 ooz, 1
E MO.1. 2
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6.5. Thiét bi nang hang:
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Hinh 6.10: M6 hinh thiét bi ndng hang
a. Mo ta:

Mo phong mot hé thong nang hang bang cac dén LED véi nhiéu mau sac khac
nhau. Hang hoa tir ban lidn thap duoc dua 1én cao sang ban lan 2 nhd vao ban
nang. Hé théng nay thuong thiy trong viéc sap xép hang héa trong kho hodc dua
hang hoa vao cac khoang chtra hang cua may bay.

Ung dung:
Ung dung trong PLC co ban: diéu khién t6 hop logic
Ung dung trong PLC nang cao: diéu khién trinh tur
b. Vian hanh mo hinh:

Sau khi da nbi day mo hinh v&1 PLC xong, thyc hién viét chuong trinh
theo bai tap dua ra (c6 thé tu kiém tra cac ngd vao/ra bang phan mém va thuc
hién m6 phong chuong trinh.

Vat thé trén ban 13n 1 xem nhu do mét noi khac chuyén dén. Ct sau khi
vat thé duoc dua sang ban nang thi mot vat thé khac trén ban 1an 1 lai xuét hién.

144



vat thé trén ban nang dugc dua sang dau bén kia ciia ban nang nhd vao bang tai
trén ban nang (tuong trung boi LED chay dudi. Khi vat thé duoc dua sang ban
13n 2 thi n6 s& lan dén cbi ban va dung lai 1s sau do tu bién mat.

c. Bang ky hiéu

Ky hiéu Dia chi Chu thich

ON 10.0 Khéi dong hé thdng, thuong ho

OFF 10.1 Dirng hé théng, thudng dong

S2 10.2 B4o hang & vi tri cudi ban nang, thudng déng
S3 10.3 G161 han dudi ban nang, thuong dong
S4 10.4 Cam trén ban nang, thuong dong

S5 10.5 B4o hang ¢ cudi ban lin 2

Thanh chan | Q0.0 Chan hang hoa & ban nang 1

Bang tai Q0.1 Bing tai chuyén hang

K1 Q0.2 Nang hang hoa Ién

K2 Q0.3 Ha ban nang xudng

d. Bai tdp mdu:
Thiét bi nang hang hoat dong nhu sau:

Hang hoa dugc dat trén ban lan 1. Ban nang & vi tri gidi han dudi thi khi
an nut khoi dong “ON”, bang tai trén ban nang hoat dong, dong thoi thanh chan
ha xudng (st dung khi nén) khoang 2s dé hang hoa duoc dua sang ban nang. Sau
d6 thanh chén tré vé vi tri ci.

Khi hang hoéa dén vi tri cudi ban nang (S2), thi bang tai dimg. Khoi dong
tir K1 ctia dong co M1 cé dién kéo ban nang 1én. Khi dén gi6i han trén thi ban
nang ding lai. Bang tai bat diu chuyén dong dua hang sang ban lan 2. Khi hang
dén cong tac hanh trinh S5 thi bang tai dimg. Khdi dong tir K2 ciia dong co M1
c6 dién ha ban nang xudng, dén gidi han dudi thi dimg.

Qua trinh méi lai bat dau cho dén khi nao 4n nat ding “OFF”.
Viét chuong trinh, két ndi va kiém tra hoat dong theo hai céch:
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Piéu khién dung t6 hop logic

Diéu khién trinh tu
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6.6. Thiét bi v nwéc chai:
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Hinh 6.11: Mo hinh thiét bi v6 mdc chai
a. Mo ta:

Mo phong mot thiét bi vo nudce chai co cac cam bién, cong tac hanh trinh va sy
chuyén dong bang cac LED.

Ung dung trong PLC co ban: diéu khién t6 hop logic
Ung dung trong PLC néang cao: diéu khién trinh tur
b. Van hanh mo hinh:

Sau khi da nbi day mo hinh v61 PLC xong, thyc hién viét chuong trinh
theo bai tap dua ra (c6 thé tu kiém tra cac ngd vao/ra bang phan mém va thuc
hién mo phong chuong trinh.

Hai chai bia trén phai dugc xem la chai réng. Chai ¢ vi tri thr 3 duoc xem nhu
chai da duoc dua dén dung vi tri. Nudc trong chai dang 1én dugc mo phong bang
dén LED sang dan. Tuy theo sy sang dan nay ma co thé dinh thoi gian 1am day
chai. Khi chai da duoc d6 ddy nudc va néu bang tai van chuyén chai hoat dong
thi chai day tu dong dugc chuyén sang biang tai dwa chai vao két. Mot tin hiéu sé
phat ra néu chai di dung vi tri trong két. Khi két dat dén 12 thi n6 khong thé tu
reset dugc. Dé co thé xo6a cac LED trong két nay phai an nat “khoi dong”. Dé
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hoat dong thuc té thi khi can v nudc dén miéng chai phai dimng lai 1s dé 6n
dinh.

c. Bang ky hiéu

Ky hiéu Dia chi Chu thich

S1 10.0 Gidi han trén ctia can vo nude, thudng dong
S2 10.1 Gidi han duéi ciia can vo nude, thuong dong
S3 10.2 Cam bién vi trf chai, thuong ho

S4 10.3 Khéi dong hé thong, thuong ho

S5 10.4 Chai dung vi tri trong két, thuong ho

K1 Q0.0 Van xa nudc

K2 Q0.1 Ha can vo nudc xudng

K3 Q0.2 Nang can vo nudc 1én

K4 Q0.3 Bing tai van chuyén chai réng

K5 Q0.4 Pén bao két day

d. Bai tdp mdu:
Thiét bi vé nuéc chai hoat dong nhu sau:

Trude khi van hanh thiét bi vé nude chai thi cac chai rong phai duoc dit
1én bang tai. Néu sau d6 nut nhan khoi dong (10.3) dugc tac dong, thi bang tai s&
véan chuyén chai rong voi thoi gian tri hodn ban dau 1a 1s. Bang tai ding lai khi
c6 mot chai dén cam bién vi tri (10.2).

Bay gid can vo nudc sé ha tir trén xudng, khi dén gii han dudi (10.1) thi dimg
lai, sau do6 1s thi van xa s& dugc m& d6 nudce vao chai, van x4 sé& dugc dong lai
khi chai ddy. Thoi gian 1am day kéo dai khoang 3s.

Sau khi van xa dong lai 1s thi can vo nudc dugc nang 1én, dén gidi han
trén (10.0) thi dimg lai, sau d6 1s thi bang tai van chuyén chai rong lai tiép tuc va
qua trinh ctr thé 1ap lai.
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Chai da d6 day nudc dugce dua sang bang tai dua chai vao két khi bang tai
chai rSng hoat dong, khi chai diing vi tri trong két thi c6 mot tin hi¢u phat ra
(10.4).

Qua trinh duoc lap di 1ap lai cho dén khi nao s lugng chai trong két du
12 thi dén bao sang 1én va hé thong ding lai. Qua trinh mdi lai bat dau khi nhan
nut khoi dong.

Viét chuong trinh, két ndi va kiém tra hoat dong theo hai céch:

- Piéu khién dung t6 hop logic

- Diéu khién trinh tu
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6.7. Thiét bj tron hoéa chat.
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Hinh 6.12: M6 hinh thiét bi trén héa chat
a. Mo ta:

M6 phong mét thiét tron dinh luong, st dung cic cam bién analog dé do
luong chét long chira trong binh va do nhiét d§ trong binh. Nhiét do va luong
chét 16ng trong binh ¢ thé dugc diéu chinh trudc bang cac phim chinh dinh bén
ngoai.

Ung dung trong PLC néng cao: diéu khién trinh tu, xtr 1y tin hiéu analog,
cac phép toan, b diéu chinh 2 diém...
b. Van hanh mo hinh:
e Vi nét vé mé hinh

Pay 12 mo hinh thiét bi tron ding cac cam bién quang analog. M6 hinh
nay duoc thiét ké cho PLC gén cac modul ngd vao analog c6 dién ap (0.10V). iy
theo loai PLC va cling tuy theo cac modul ngd vao analog hién c6 ma ching ta
c6 thé dua ra mot sb bai tap phu hop.

150



e Ghicha:

Cam bién do nhiét d6 & mo hinh nay duogc thiét ké phy thudc vao V3. Co
nghia 1a néu V3 duoc cung cip dién thi nhiét d6 ting dan tir khoang 5°C Ién
va dén cyc dai 12 100°C. Néu V3 mét dién thi nhiét do tu dong giam xuéng tur

tur.

Pbi v6i cam bién do lwong chat lognr, thi nd chi do dugc tai mdi thoi
diém chi v6i mot bom chét long. Térc 1a néu nhu bom A hoat dong thi bom B
phai ngung hoat dong va nguoc lai.

c. Bang ky hiéu

Ky hi¢u Dia chi Cha thich

All AIWO0 Cam bién nhan biét lugng chét 16ng trong binh
Al2 AIW2 Cam bién nhan biét nhiét d6 trong binh
Al3 AlW4 Pit chinh trudc luong chat 1ong can thiét
Al4 AIW6 Pit chinh trudc nhiét do can thiét

ON 10.0 Khéi dong hé thong, thuong ho

OFF 10.1 Dirng hé thong, thuong dong

V1 Q0.0 Bom chét 1ong A

V2 Q0.1 Bom chét 1ong B

V3 Q0.2 Cung cap nhiét d cho binh tron

V4 Q0.3 Van x4 chat 1ong

M1 Q0.4 Quat tron hoa chat

d. Bai tdp mdu:

Thiét bi tron hoa chat hoat dong nhu sau:

Co6 hai loai chat long A va B can dugc tron véi nhau theo ty 1¢ 1/3. Nhiét
d6 can thiét dé tron hai chat nay dugc dat chinrhh & All. Lugng chat 16ng muén
tron dat chinh & Al3.
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Khi 4n nat khoi dong “ON” thi bom B hoat dong trudc. Sau khi chat 1ong
A dat ¢én mirc can thiét thi dimg lai (duwoc nhan biét boi cam bién All). Nhiét
d6 trong bon tron dugc ting dan 1én dén gia tri dat (sai s6 cho phép 1a +10%,
dugc nhan biét boi cam bién Al2) thi bom chét long A hoat dong, dong thoi
trong bon tron cling quay. Khi chit long A d3 d6 ding luong cho phép thi bom
A dimg. Quat tron tiép tuc quay trong khoang thdi gian 10s nita thi dimg lai. Sau
dé van xa tuy dong mo ra dé x4 chat long da tron vao bon chira.

Qua trinh méi lai bat dau, néu an nat “ON”. Hé thong dumg khi nhan nat
C‘OFF”

Viét chuong trinh diéu khién cho bon tron nay.

Yéu cu vé danh gia két qua hoc tap:

Ap dung hinh thtc kiém tra tich hop giita 1y thuyét véi thuc hanh. Céac noi
dung trong tm can kiém tra 1a:

- Giai thuat phu hop don gian, ngan gon.

- Nap trinh thanh thao, kiém tra sira chira 16i khi nap trinh.

- Sir dung dtng cac khéi chirc ning, cac 1énh co ban (cic phép toan nhj phan
cac phép toan sb ctiia PLC, xur 1y tin hiéu analog).

- St dung, khai thac thanh thao phém mém mo phong. Thuc hién két ndi tot
voi PC.

- Lép rap thanh thao mach dong luc dam bao k¥ thuat va an toan.
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