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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach giao trinh nén cac ngudn thong tin ¢ thé dugc phép
dung nguyén ban hoac trich dung cho cac muc dich vé dao tao va tham khao.
Moi muc dich khac mang tinh léch lac hoac st dung vo1 muc dich kinh doanh
thiéu lanh manh s€ bi nghiém cam.



LOI GIOI THIEU

Pé thyc hién bién soan gido trinh ddo tao nghé Pién tr cong nghiép & trinh do
Trung Cip Nghé, gido trinh PLC co ban 13 mét trong nhiing gido trinh mén hoc dao tao
chuyén nganh dugc bién soan theo ndi dung chuong trinh khung dugc Bo Lao dong
Thuong binh X3 hoi va Téng cuc Day Nghé phé duyét. Noi dung bién soan ngan gon,
d& hiéu, tich hop kién thirc va k¥ ning chit ché voi nhau, logic.

Khi bién soan dd cb ging cdp nhat nhimg kién thitc méi co lién quan dén ndi
dung chuong trinh dao tao va phu hop véi muc tiéu ddo tao, ndi dung 1y thuyét va thuc
hanh duoc bién soan gén véi nhu cau thuc té trong san Xuét déng thoi ¢6 tinh thuc tién
cao.

No6i dung giao trinh dugc bién soan véi dung luong thoi gian dao tao 180 gio
gdm CAc bai:

Bai 01: Pai cuong vé diéu khién lap trinh

Bai 02: Cau triic va phuong thitc hoat dong ctia mot PLC

Bai 03: Két ndi gitra PLC va thiét bi ngoai vi

Bai 04: Cac phép toan nhi phan ctia PLC

Bai 05: Cac phép toan so ciia PLC

Bai 06: B xur ly tin hi¢u Analog

Bai 07: Cac bai tap mg dung trong diéu khién dong co

Trong qua trinh st dung gido trinh, tuy theo yéu cau ciing nhu khoa hoc va cong
nghé phat trién c6 thé diéu chinh thoi gian va bd sung nhitng kién thirc méi cho phu
hop. Trong gi4o trinh, chiing toi c6 dé ra ndi dung thuc tip cta timg bai dé nguoi hoc
cling c6 va ap dung kién thirc phut hop véi k§ ning.

Tuy nhién, tuy theo diéu kién co s& vat chét va trang thiét bi, c6 thé sir dung cho
phu hop. Mic du d3 cb ging to chic bién soan dé dap tng dugc muc tiéu dao tao nhung
khong tranh dugc nhitng khiém khuyét. R4t mong nhan duoc dong gop ¥ kién cua céc
thay, c6 gido, ban doc dé nhom bién soan sé& hiéu chinh hoan thién hon.

Cu Chi, ngay......... thang........ nam 2024

Tham gia bién soan
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MO PUN: LAP TRINH VA PIEU KHIEN PLC
Ma mo6 dun: MD20
. Vi tri, tinh chét, y nghia va vai tro ciia mén hoc:
> Vi tri cia mén hoc: Modun duoc bd tri day cubi chuong trinh sau khi hoc
xong cac mon chuyén moén nhu dién tir cong suat, Ky thuat xung — s, Vi xir
li, trang bi dién...
> Tinh chit cia moén hoc: M6 dun PLC co ban mang tinh tich hop.
> Y nghia ctia mo dun: La mén hoc bat budc
» Vai tro cia mo dun: Sau khi hoc xong mo6 dun nay, ngudi hoc co thé két nbi day
gitta PC - PLC va thiét bi ngoai vi, viét chuong trinh, nap trinh dé thuc hién dugc mot
sO bai toan Ung dung don gian trong coéng nghiép, phan tich luén ly mot s6 chuong
trinh, phat hién sai 16i va sira chita khic phuc.
I1. Muc tiéu ciia M6 dun:
Sau khi hoc xong mé dun nay hoc vién c6 nang luc:
> Vékién thuc:
- Trinh bay dwoc cac khai niém vé diéu khién 1ap trinh chinh xac theo noi
dung da hoc;
- Trinh bay dugc cau trac va phuong thiric hoat dong cila cac 1énh co ban.
> Vé k¥ niang:
- Thuc hién l4p trinh cac bai tap tng dung dung PLC dat cac yéu cau vé k¥
thuét va cong nghg;
- Két ndi mach dién theo yéu cau cong nghé.
> Vé thai d6: Rén luyén tinh ty mi, chinh x4c va an toan vé sinh cong nghiép

Vi



Bai 1
PAI CUONG VE PIEU KHIEN LAP TRINH
GIOI THIEU
Nhu di biét, nude ta hién nay dang trong qua trinh cong nghiép hoa, hién dai
hoa. Vi thé, tu dong hoa san xuat dong vai trd quan trong, tu dong hoa gilp ting
ning suit, ting do chinh x4c va do d6 ting hiéu qua qua trinh san xuit. Dé co thé
thuc hién ty dong hoa san xuit, bén canh cac may moc co khi hay dién, cac day
chuyén san xuét...v.v, ciing can thiét phai c6 cac bo diéu khién dé diéu khién
ching. Trong d6, dugc yéu cau d6 diéu khién 1ap trinh 13 mot trong cac b diéu
khién dap tmg.
MUC TIEU BAI HQC
Kién thirc:
- Phat biéu khéi niém vé diéu khién 1ap trinh.
KV nang:

- So sanh wu nhugc diém cua diéu khién 14p trinh duoc véi cac hinh thirc diéu

khién khac.

- Trinh bay cac (mg dung cta diéu khién 1ap trinh PLC trong thuc té.

Thai do:

- Rén luyén tinh tu duy, tdc phong cong nghiép.
NOI DUNG BAI HQC
1.1 TONG QUAN VE PIEU KHIEN

Trong moi nganh san xuat, muc tiéu ting ning suat lao dong duoc giai quyét
bang con dudng gia ting mirc d6 tu dong hoa cac qua trinh va thiét bj san xuat. Viéc tu
dong hoa co thé nhim muc dich tang san luong hodc cai thién chét luong va do chinh xac
clia san pham.

Tu dong hoa nham thay thé mot phén hodc toan bd cac thao tac vat 1y ctia cong
nhan hodc thiét bi thong qua hé théng diéu khién. Hé théng nay co thé diéu khién qua
trinh san xuat véi do tin cay cao, 6n dinh ma khong can hodc can rat it su can thiép cua
con ngudi. diéu nay doi hoi hé thdng phai c6 kha nang khoi dong, kiém soat va dimg mot
qua trinh theo yéu ciu san pham. Mot hé théng c6 kha nang nhu vay duoc goi 1a hé
thong diéu khién.

Mot hé thdng diéu khién bat ky dugc cAu tao tir ba thanh phan: khéi vao, khéi xir
1y va khoi ra.

KHOI VAO KHOI XU LY KHOI RA
B) chuyén doi Xy [ Cocau
tin hiéu ngd vao | Tin hidu vao diéu khién Két qua xit 1}," tac dong

Hinh 1.1: Cac khéi trong hé thong diéu khién
Khéi vao 13 bd chuyén ddi cac dai luong vat 1y thanh tin hiéu dién nhu: nut
nhén, cong tic, cam bién.... Tuy theo loai chuyén ddi ma cac tin hiéu tao ra c6 dang
tuong tu (analog) hay dang s6 (binary).



Khoi xir Iy thay thé nguoi van hanh thuc hién céc thao tic dam bao cac qua trinh
hoat dong “co su diéu khién”. N6 nhan thong tin tir cac tin hi€u & khdi vao va xuét tin
hiéu dén khéi ra dé thyc hién tic dong dén thiét bi.

Khéi ra Tin hiéu ra 1a két qua ctia qua trinh xur Iy ctia hé théng didu khién. cac
tin hiéu nay tao ra nhirng hoat dong cu thé & may hodc thiét bi nham dam béo thuc hién
qua trinh myc tiéu. Qua trinh myc tiéu do nhiing thiét bi & ngd ra nhu: dong co, xy lanh
khi nén, du ép, bom, ro le...ciing nhu cac bd chuyén doi tin hiéu vao, cac thiét bi ngd ra
c6 thé 1am viéc véi tin hiéu dang Analog hodc Digital.

He théng diéu khién dwoc chia thanh hai dang:

Piéu Kkhién lién tuc diéu khién tin hiéu lién tuc nhén truc tiép tr cac bo cam
bién (bién d6i cac dai luong khong dién thanh tin hiéu dién) diéu ché tin hiéu théng qua
cac mach khuéch dai, mach cong, mach tich phan...va xuét tin hiéu diéu khién dén céc co
ciu tac dong nhu: van, bom, dau phat nhiét... cac co ciu tac dong cé thé 1a cac thiét bi
hoat dong lién tyc hay hoat dong vo1 hai trang thai on/off.

Viéc xir 1y tin hiéu lién tuc trong hé thong phu thudc vao cic qua trinh xir 1y
tuong tng, nhung thudng phai qua mach khuéch dai va mot sé phép tinh toan dé tao ra su
thay d6i & cac ngd ra theo mong mudn.

Bo diéu khién xur 1y tin hiu lién tuc g6m mach dién tir tuyén tinh, may tinh hodc
may vi tinh.

Thiét bi dugc
di€u khién

Cambien  Tinhiéu | He théng didu khién tin |Tin hi¢u
nh‘ét dién hiéu lién tue dién 0
KHOI VAO KHOI XU LY KHOI RA

Hinh 1.2: Loai diéu khién lién tuc
Pi¢u khién nhi phan hay diéu khién on/off duoc dung nhiéu trong cong nghiép,
vi may moc va thiét bi 13 tdp hop nhiéu bd phan, thong thudng nhitng bo phan nay chi c6
hai trang thai dong hoac mo dugc diéu khién bﬁng mot s6 mot s hoat dong don gian hay
theo cac budc trinh tu.

Tin hiéu vao tir cac cam bién qua bo chuyén ddi thanh tin hiéu nhj phan va Xuét
ra tin hiéu diéu khién co cau tic dong hoat dong dong ma. Co nhiéu trudng hop ma cac
tin hi¢u ngd vao thuong c6 dang roi rac, chéng han nhu tin hi¢u tr cong tac, chudi bit dit
liéu nhép tir ban phim... trong truong hop nhu vay ta dung k§ thuat diéu khién nhi phén.

Céac bo diéu khién nhi phan gém cac mach ro-le, cac hé théng diéu khién dién,
dau, khi nén, may tinh, PLC.

MGdi loai diéu khién c6 linh vuc ing dung riéng va phat huy hié¢u qué trong pham
vi clia nd. Trong cong nghiép ta s& gap ca hai dang nay, nhung diéu khién nhi phdn vé sy
phtrc tap thuong b%mg hodc vuot troi so voi diéu khién twong tu.
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Hinh 1.3: Loai diéu khién nhi phan

Phwong phap diéu khién

Piéu khién vong ho thiét 1ap mot hé thong hoat dong dé diéu chinh tryc tiép hoat
dong ctia ngd ra. Hé thong khong cé thong tin phan hdi dén bo diéu khién dé xac dinh
hoac hiéu chinh tin hiéu ra.

Piéu khién kich tiép thiét 1ap hé thong diéu khién truc tiép hoat dong cua ngd ra
c6 su bu trir tir hoat dong gidm sat nhiéu.

Piéu khién vong kin 1a phuong phap diéu khién 1am mat tac hai ctia nhidu bang
cach do anh huong ciia chiing trén tin hiéu hay trén san pham dé tir d6 tinh toan tac cac
tac dong can thiét dé hiéu chinh lam mat tac dung ctia nhiéu va duy truy tin hiéu hay san
pham dau ra dugc 6n dinh. Tin hiéu phan hoi lay tir ngd ra dugc dua vé dé so sanh vdi tin
hiéu ngd vao (so sanh gia tri mong mudn voi gia tri thuc té). Sai biét giita ching dugc
dua vao khéi diéu khién dé hiéu chinh tin hiéu ra dat téi gia tri mong muén.

1.2 PIEU KHIEN NOI CUNG VA PIEU KHIEN LAP TRINH PUQC

Trong linh vuc diéu khién, nguoi ta phan biét hai phuong phap diéu khién 1a:

phuong phap diéu khién ndi ctiing va phwong phéap diéu khién 1ap trinh duoc.
1.2.1 Phuwong phap diéu khién noi cirng (Hard-wired control)

Diéu khién ndi cimg duogc chia lam hai loai; Piéu khién ndi cting c6 tiép diém va
diéu khién ndi cimg khong tiép diém

Piéu khién néi ciing c6 tiép diém dung cac khi cu dién tir nhu ro le, cong tic to,
két hop voi cac b cam bién, dén, cong tac... Céac khi cu dién nay duogc ndi v&i nhau
theo mot mach dién cu thé dé thuc hién mot yéu cau cong nghé nhat dinh.

Piéu khién néi ciing khéng tiép diém dung cac cong logic, mach tudn tu (goi
chung 1a IC s6) két hop véi cac bd cam bién, dén, cong tic... Cac IC sb nay ciing duoc
ndi lai voi nhau theo mot so d6 Logic cu thé dé thuc hién mot yéu cau cong nghé nhét
dinh. Cac mach diéu khién ndi cimg sir dung céc linh kién ban dan cong suat nhu: SCR,
Triac dé thay thé cong tac to trong cac mach dong luc.

Trong cac hé thong diéu khién ndi cimg, cac khi cu dién hay linh kién dugc ndi
v6i nhau vinh vién. Khi mudn thay ddi lai chire ning diéu khién thi phai ndi day lai toan
bd mach dién. Vay véi cac hé théng phirc tap thi khong higu qué va rat ton kém.

Phuong phap diéu khién ndi cimg dugc thuc hién theo cac budce hinh 1.4,

Thi dy: Thyc hién so d6 diéu khién ba dong co chay tuan ty. Hé thong diéu khién
dung khi cu dién c6 so d6 nhu hinh 1.5,

Khi thay d6i mach diéu khién cho céc dong co chay doc 1ap thi phai nd lai mach

b6 khoa K1 & nhanh nbi tiép cudn day khéi dong tir K2.
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Hinh 1.4: Cac budc thiét 1ap hé thong diéu khién ndi cimg

st 7

S2 1\ K1E $3 I\ sz S4 1\ Ksj
' et
Kt [ ] K2 K3

Hinh 1.5: So @6 diéu khién 3 dong co dung khi cy dién
1.2.2 Phuong phap diéu khién 1ap trinh dwoc

Trong hé théng diéu khién 1ap trinh dugc PLC (Programmable Logic Controller),
ciu trac ctia bd diéu khién va cach nbi day doc 1ap v6i chuwong trinh. Chuong trinh diéu
khién duoc ghi truc tiép vao bd nhé cua bo diéu khién nho sy tro gitp cua b 1ap trinh
cam tay hay mot may vi tinh.

Pé thay d6i chuong trinh diéu khién, chi can thay doi noi dung bd nhd cua bo
diéu khién, phan n6i day bén ngoai khong bi anh hudng.

PLC tao ra mot kha niang diéu khién thiét bi dé dang va linh hoat dua trén viéc
lap trinh bang cac 1énh logic co ban. Ngoai ra PLC con c6 thé thuc hién cac tac vu khac

nhu dinh thoi, dém,v.v... 1am ting kha ning diéu khién cho nhitng hoat dong phirc tap.
Phuong phép diéu khién lap trinh duoc thyc hién theo cac budc hinh 1.6.
Thi du: Hinh 1.7 thuc hién so d6 diéu khién ba dong co chay tuan ty. Hé thong diéu
khién dung thiét bi diéu khién 1ap trinh duoc c6 thé thay thé nhu sau:
-Tin hiéu vao: S1, S2, S3, S4 van giit nguyén.
-Tin hiéu ra: K1, K2, K3 1a cac khéi dong tir van giit nguyén.
-Phén tir xir 1y:duoc thay thé bang PLC
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Hinh 1.7: So d6 thay doi diéu khién dung PLC
Khi thuc hién béng chuong trinh diéu khién c6 nhd PLC, ta chi can thuc hién ndi
mach theo so d6 sau:
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Hinh 1.8: So d6 ndi day thuc hién bang PLC
Véi so dd ndy ta chi viéc viét lai chuong trinh khi can thay doi ché do hoat dong
doc lap cua ting dong co, roi nap chuong trinh vao lai PLC.



PLC twong ty nhu may tinh truyén thong va chung c6 cac dic diém thich hop cho
muc dich diéu khién trong céng nghiép:
- Kha nang khang nhiéu tot;
- CAu truc dang mo-dun cho phép dé dang thay thé, ting kha ning mé rong chirc
ning diéu khién;
- Chuén ho4 dién ap ngd vao va ra;
- Ngbn ngit 14p trinh d& hiéu va dé sir dung;
- Thay d6i chuong trinh d& dang.
1.3 SO SANH PLC VOI CAC HINH THU'C PIEU KHIEN KHAC
Trong hé théng diéu khién c6 nhiéu loai diéu khién khac nhau duoc trinh bay
trong hinh 1.9:
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Hinh 1.9: So d6 céc loai diéu khién
1.3.1 Hé thong diéu khién dung Ro-le

Ro-le 1a mot cong tac dién chiu duoc dong dién cao, dugc tac dong gian tiép bai
dong dién diéu khién c6 cudng do thap. Ro-le co cdu tao vé co dé dong / mo tiép diém
nén bi han ché vé tdc do tac dong, tudi tho va do tin cay. Kich thuédce ro-le céng kénh
chiém nhiéu khong gian trong ti dién.

bic diém chung cua h¢ théng nay la dé thiét ké va lép dat; toan bd cac cong viéc
diéu khién dugc thuc hién thong qua phdi hop don gian trinh ty hoat dong cua céc ro le.

1.3.2 H¢ thong diéu khién dung mach dién tir (Transistor)

Transistor duoc dung nhu coéng tic dong mé. Véi kich thude nho va khong cd
ciu tao co khi nén toc do chuyén mach nhanh, gia thanh thiap nhung kha ning diéu
khién cong suat khong cao.

Vi mach 1a mach tich hop nhiéu linh kién ban dan dé thyuc hién mot sé chirc ning
nao d6. Nhiéu hé théng phuc tap va tinh vi dugc thuc hién bﬁng cach két ndi cac vi
mach thich hgp véi nhau.



1.3.3 Hé thong diéu khién dung IC sb

Khi thiét ké mot hé théng dung vi mach va cng Logic, ngudi thiét ké phai vé so
d6 mach véi cac ky hiéu Logic thé hién cac ngd vao va ra nhi phan. H¢ thong xu ly
thong qua cac phép tinh dai s6 Boole. Qua trinh xir ky c6 thé 13 tudn ty hay to hop
nhirng ngd vao dé cho két qua ngd ra. Dé ting kha ning xtr Iy hé thong dung thém bod
nhd.

Véi cac vi mach sb cho phép thiét ké va 1ap dat cac hé théng c6 kha ning diéu
khién logic véi toc do cao trong cac truong hop diéu khién trinh tu va diéu khién lién
tuc. tuy nhién, néu c6 yéu cau thay ddi chirc niang diéu khién thi do ban chat khong linh
hoat vé két ndi phin ctrng, nén phai mat nhiéu thoi gian thiét & va lap dit lai.

1.3.4 Hé thong diéu khién ding may tinh

May tinh 1a mot bd may dién tir xur 1y thong tin & dang nhi phan. May tinh duogc
g dung trong diéu khién tir gitta thap nién 1950, nhung dén cudi thap nién 1970, viéc
mg dung may tinh trong diéu khién méi c6 hiéu qua kinh té va hap din cac nha thiét ké
hé théng diéu khién. Bén canh d6, ngon ngit 1ap trinh cho may tinh ngay cang phong
phu, thuan 1oi cho cac tng dung diéu khién.

Hién nay may tinh cdu hinh manh véi gia ré cho phép mg dung vao nhiing cong
viéc diéu khién hé théng theo trinh tu va diéu khién lién tuc véi nhirng thu tuc truyén
thong don gian, dé 4p dung.

Tém lai: khi thiét ké mot hé théng diéu khién, nguoi ta dya vao mot s6 chi tiéu so
sanh dé lua chon hé théng thich hop nhét.

Bang 1.1 So sanh cac hé théng diéu khién

Chi tiéu so sanh Ro-le Mach sb May tinh PLC
Gia thanh Kha thip Thap Cao Thap
Kich thuoéc Lén Rét gon Kha gon Rét gon
Toc do dicu khién Cham Réatnhanh | Kha nhanh Nhanh
Kha ning chdng nhiéu Rt tot Tot Kha t6t Tot
. Mat thoi gian thié Mat thoi gian| Mat thoi gian | Lap trinh, lap
Lap dat A 1% ax A1 A . < .y
ke, lap dat thiét ké 1ap trinh dat don gian
Kha nang DK phirc tap Khéng Co Co Co
Kha ning thay doi Rat kho Kho Kha don gian | Rat don gian
Cong tac bao tri Kém Kém Kém Tot

1.4 CAC UNG DUNG CUA PLC TRONG THUC TE
Vé co ban chitc ning cia mot bd diéu khién 1ap trinh dugc ciling giéng nhu chirc
nang cua bg diéu khién thiét ké trén co s cac ro-le hodc cac thanh ph'ém dién tu:

- Thu nhan céc tin hi¢u dau vao va phan hoi

- Lién két ghép nbi lai va déng mé mach phu hop véi chuong trinh

- Tinh toan va soan thao céac 1énh diéu khién trén cac thong tin thu nhan dugc.
- Phan phat cac 1énh diéu khién d6 dén céac dia chi thich hop.
PLC dugc tng dung nhiéu trong cong nghiép, thuong mai:

e Hé thong diéu khién dén giao thong.




Diéu khién rém ctra

Diéu khién nhiét d6 va théng gi6

Hé théng bom nudc tu dong

Diéu khién Gara 6t6

Hé théng canh bao va chudng bao dong

Hé théng tudi nude ty dong

Chiéu sang trong cac phong, cau thang, ctra hang

Dén cac tng dung trong céng nghiép:

Thang may, may nang

Hé théng hoa dong bd

Lo hoi

Hé théng tram can xe tai

Hé thong bang tai

Hé thng tron nguyén lidu

Hé théng do mirc, 4p suat

Hé théng quan 1y ning luong

Heé thdng chuyén tai

May han, may cua, may udn va may cat
Hé thong quan sat, diéu khién bi giir xe
Hé théng diéu khién cong nha may

Hé thong diéu hoa nhiét do, 1am mat va diéu hoa khong khi.. .

CAU HOI ON TAP
1. Trinh bay cac khéi trong hé théng diéu khién
2. Néu cac bude thiét ké mot hé thdng didu khién ndi ctig, hé thong diéu khién lap

trinh.

3. So sanh hé thong diéu khién ding PLC véi cac hé théng diéu khién khac.



Bai 2:
CAU TRUC VA PHUONG THUC HOAT PONG CUA MOT PLC
GIOI THIEU
PLC viét tat cua Programmable Logic Controller, 13 thiét bi diéu khién lap
trinh duoc (kha trinh) cho phép thuc hién linh hoat cic thuat toan diéu khién logic
thong qua mot ngdn ngit 14p trinh. Ngudi st dung c6 thé 1ap trinh dé thuc hién mot
loat trinh ty cac su kién. Cac su kién nay dugc kich hoat bdi tdc nhan kich thich
(ngd vao) tac dong vao PLC hodc qua cac hoat dong cé tré nhu thoi gian dinh thi hay
cac su kién duge dém. PLC dung dé thay thé cic mach relay (ro le) trong thuc té.
PLC hoat dong theo phuong thirc quét cac trang thai trén dau ra va dau vao. Khi co
su thay ddi & dau vao thi dau ra s& thay d6i theo. Ngon ngir 14p trinh ciia PLC c6 thé
1a Ladder hay State Logic. Hién nay c6 nhiéu hing san xuit ra PLC nhu Siemens,
Allen-Bradley, Mitsubishi Electric, General Electric, Omron, Honeywell, LS,
Schneider, Fatek...
MUC TIEU CUA BAI
+ Vé kién thirc:
- Phét biéu duoc cau tric cia mot thiét bi diéu khién lap trinh PLC;
- Trinh bay duoc ciu trac bd nhd PLC.
+ Vé ky ning:
- Thyc hién Xt 1y chuong trinh ding theo ndi dung da hoc.
+ Ve thai do:
- bam bdo an toan va vé sinh cong nghiép
NOI DUNG CUA BAI
2.1 CAU TRUC CUA MOT PLC
Ngé vao X ly; Bé nhé Ngo ra
Khgitrung tdm

Bd6 nhd chuong trinh
/ U AN

Hé diéu hanh

TIN HIEU
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Lam tuong thich
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Dditugng diéu
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Hinh 2.1: CAu tric chung cua bo diéu khién 1ap trinh PLC
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PLC gdm ba khdi chirc ning co ban: bo xur 1y, bd nhé va khdi vao/ra. Trang thai
ngd vao cua PLC dugc phat hién va luu vao bo nhé dém. PLC thyuc hi¢n cac 1énh Logic
trén cac trang thai cua chiing va thong qua chuong trinh trang thai ngd ra dugc cap nhat
va luu vao bo nhé dém; sau do, trang thai ngd ra trong bo nhé dém duogc dung dé dong
mé cac tiép diém kich hoat céc thiét bi tuong ung. Nhu vay, su hoat dong cua cac thiét
bi duoc diéu khién hoan toan tu dong theo chuong trinh trong bd nhé. Chuong trinh
duoc nap vao PLC thong qua thiét bi lap trinh chuyén dung.

Bo diéu khién duogc cung cap tin hiéu vao boi tin hiu tir cic cam bién ¢ ngd vao
ctia nd. Tin hiéu nay duoc xtr Iy tiép tuc thong qua chuong trinh diéu khién dat trong bo
nhG chuong trinh. Két qua xu 1y dugc dua téi ngd ra dé dén dbi twong didu khién hay
khau diéu khién & dang tin hicu.

2.1.1 Pon vi xir ly trung tam (CPU Central Procesing Unit)

CPU diéu khién va quan 1y moi hoat dong bén trong PLC. Viéc trao doi thong
tin gitra CPU, b0 nh¢d va khdi vao/ra dugc thuc hién thong qua hé théng BUS duéi su
diéu khién cua CPU.

* Nguyén ly hoat dong:

- Théng tin luu trit trong bd nhé chuong trinh duoc goi 18n tuan tu (do dd duoc
diéu khién va kiém soat boi bo dém chuong trinh do don vi xir 1y trung tam khéng ché).

- Bo xtr 1y lién két cac tin hiéu (dir liéu) don 1é (theo mot quy dinh ndo d6 - do
thuat toan diéu khién) va rut ra két qua 1a cac lénh cho dau ra.

- Su thao tac tuan tu cta chuong trinh di qua mot chu trinh day du roi sau do lai
bat dau lai tir dau, thoi gian d6 goi 12 "thoi gian quét”.

- Po thoi gian ma bo xir Iy xir Iy 1 kbyte chuong trinh dé lam chi tiéu danh gia
gitra cac PLC.

Nhu vay bo vi xir Iy quyét dinh kha niang va chirc nang cua PLC.
2.1.2 By nhé

B6 nhé chuong trinh trong PLC 1a mdt bd nhd dién tir dic biét co thé ghi/ doc
duogc. Néu sir dung bd nhéd doc-ghi dugc (RAM), thi nd1 dung cua nd luén dugce thay
d6i nhu trong trudng hop van hanh diéu khién. Trong trudng hop dién ap ngudn bi mat
thi noi dung trong RAM c6 thé van duoc giit lai nho 6 sir dung ngudn Pin dy phong.
Dé c6 cac vung nhd chuyén dung khac nhau, tit ca PLC déu dung céc loai b nhd:
RAM, ROM, EEPROM.

Bo nhé duoc thiét ké thanh dang modul dé cho phép dé dang thich nghi
véi cac chuc ning diéu khién véi cac kich ¢& khac nhau. Mudn mé rong bd nhé chi
can cam thé nhé vao ranh cam cho san trén modul CPU.

2.1.3 Khéi ngé vao / ra
Hoat dong xtr 1y tin hiéu bén trong PLC: 5VDC, 15VDC (dién ap cho ho TTL
va CMOS). Trong khi d6 tin hiéu diéu khién bén ngoai c6 thé 16n hon. khoang 24VDC
dén 240VDC hay 110VAC dén 220VAC véi dong 16n.

Khéi giao tiép vao/ra cé vai tro giao tiép gitta mach vi dién tir ciia PLC véi

mach cong suat bén ngoai. Thyc hién chuyén mirc dién ap tin hiéu va cach ly bang
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mach ghép quang (Opto-isolator) trén cac khdi vao/ra. Cho phép tin hiéu nhé di qua va
ghim cac tin hiéu c6 mirc cao xudng mirc tin hiéu chuan. Tac dung chdng nhiu tbt khi
chuyén cong tic bao vé qua ap tir ngudn cung cap dién 1én dén dién ap 1500V.

+ Ngo vao: nhan tryc tiép tin hiéu tr cam bién.

Khi mot cam bién phéat hién mét su thay ddi trang thai logic thi né phai truyén
trang thai thay doi nay dén PLC. Tiéu biéu l1a viéc dong hodc ngat dong dién hay dién
ap. Trong mot vai trudng hop, ngd ra cia cam bién sir dung dé déng mach truc tiép cho
tai ma khong théng qua PLC. Cac ngd ra tiéu biéu ctia cam bién 1a:

- Pong hodc ngat dong dién

- Béng hodc ngit dién 4p

- Chuyén mach AC

- Str dung dién ap OV va 5V dé chi thi muc logic.

+ Ng0 ra: la cac transistor, role hay triac vat ly

2.2 THIET BI PIEU KHIEN LAP TRINH S$7-200
2.2.1 Khai quat chung
PLC viét tic cta programmable logic controller 1a thiét bi diéu khién logic cho
phép thyc hién linh hoat cac thuat toan diéu khién logic qua mot ngdn ngir 1ap trinh, bd
diéu khién thoa man cac yéu cau:
- Lap trinh dé& dang vi ngdn ngit lap trinh dé hoc;
- Gon nhe, dé dang bao quan, tu sira;
- Dung luong bd nhé 16n dé c6 thé chira dugc nhitng chuong trinh phirc tap;
Hoan toan tin cay trong moi truong cong nghiép;

Giao tiép vai cac thiét bi thong tin may tinh, ndi mang cic module; mo rong;
- (i ca phu hop.
B diéu khién 1ap trinh PLC dugc thiét ké nham thay thé phuong phap diéu khién

truyén théng dung Ro le va thiét bi céng kénh no tao ra mot kha nang diéu khién thiét bi
dé dang va linh hoat dya trén viéc 1ap trinh trén céac I¢nh logic co ban. PLC con thuc
hién céc tac vu dinh thi va dém lam ting kha nang diéu khién, thuc hién logic duoc lap
trong chwong trinh va kich ra tin hiéu diéu khién cho thiét bi bén ngoai twong tng. S7-
200 1a thiét bj diéu khién logic kha trinh loai nho ctia hing Siemens (CHLB Drc), véi
c4u tric theo kién module va ¢ cac module mé rong duge sir dung cho nhiéu tng dung
1ap trinh khac nhau. Thanh phan co ban ctia S7-200 1a khéi vi xtr 1y trung tdm bao gom
hai chung loai CPU 21X va CPU 22X.

CPU 21X ngay nay khong con sir dung nita. Tuy nhién thay thé cho né béi CPU
22X va van con st dung rat nhiéu trong cac truong hoc va trong san xut. Tiéu biéu cho
loai nay la CPU 224.

CPU 224 ¢6 cac dac tinh nhu sau:

- BO nh¢ chuong trinh (chira trong EEPROM): 4096 Byte.

- B6 nh¢ dit 1iéu: 4096 Byte (trong dé 512 Byte chira trong EEPROM)

- S6 lugng ngd vao sd:14

- S6 luong ngd ra sb: 10
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- S6 module mé rong: 7 gdm ca module analog

-S6 luong vao/ra s6 cuc dai: 64

- S6 luong Timer: 256 Timer chia 1am 3 loai theo d6 phan giai khac nhau: 8
Timer 1ms, 32 Timer 10ms va 116 Timer c6 d0 phan giai 100ms.

- Sb luong Counter: 256 bd dém chia 1am hai loai: 192 Counter Up va 64
Counter Up/Down.

- Bit memory (Vung nhé M): 256 bit

- Special memory (SM — Bit nh¢ dic biét): 688 bit dung dé thong bao trang thai
va dit ché do lam viéc.

- C6 phép tinh sb hoc.

- High - Speed Counters (HSC - B dém téc do cao): 4 Counter 2 KHz va 2
Counter 7 KHz.

- Ngd vao analog tich hop sin (bién tro): 2.

- Céc ché do ngit va xir Iy ngat gdm: ngit truyén thong, ngat theo sudn 1én hoic
xubng, ngit thoi gian, ngat ciia bo dém tdc do cao va ngit truyén xung.

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

CPU 22X v6i nhiéu tinh nang vuot troi va hién dang con dugc st dung rat nhiéu.
Tiéu biéu cho loai nay 1a cac dong CPU222, CPU224, CPU224XP, CPU226. V& hinh
thitc bén ngoai chiing ¢é sy khac nhau va nhan biét dugc nho s6 dau vao/ra va ngudn
cung cép.

Hién nay, PLC S7-200 d3 nging san xuit va dugc Siemens thay thé boi PLC S7-
1200 c6 thiét ké nho gon, chi phi thap, va mot tap 1énh manh giup nhiing giai phap hoan
hao hon cho tng dung tu dong hoa trong cong nghi¢p va dan dung. Céc dong chinh cua
PLC S7-1200: CPU 1211C, CPU 1212C, CPU 1214C, CPU 1215C va CPU 1217C.

Tuy nhién, véi kha ning tiép nhan va kién thirc ctia hoc sinh trung cip thi PLC
S7-200 1a Iya chon dé tiép thu kién thirc co ban vé diéu khién lap trinh trong cong

nghiép va dan dung.
Ngd ra Card nhd Kiéu hoat déng
//Hﬂﬁﬂlﬁlrrnﬂnnnnﬂnﬁnﬂqf JL J L
P00 000 0o ORoRRC/
i LY .5 )
Bién troy
SF nn I10 Qo0 Q10 CPIT 214
w HRU‘N nl I11 001 HQI.]
STOP n2 ||z [[goz U
03 [ns [Joos
n4 I14 Qo4
ns I15 QoS
N4 QoG
SIMATIC A 0 A i }
§7-200 Cang FFI
N dén thiét
*@r‘ bi lap trirh
Baotrang Bao trang thai
Ngévao  the cpu Ngdvaolra

Hinh 2.2: B6 diéu khién lap trinh S7-200 CPU214
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LED bdo trang
thai 1O

LED bdo trang
thai CPU

Khe cira
- Memory
IModule

- Battery
Ilodule,

- Clock Iodule
(221, 222)

Céng truyén
thong

Déu ndi c6 thé thio ri Chét khéa roduls
{trén 224, 226) trén gia d&
Hinh 2.3: B9 diéu khién 1ap trinh S7-200 CPU224
2.2.2 Cac dén bao trén S7-200 CPU 224

- SF (dén d0) : dén d6 SF bao hiéu hé thong bi hong. Pén SF sang 1én khi PLC bi
hong hoc.

- Run (dén xanh) : dén xanh chi dinh PLC dang & ché @6 1am viéc va thuc hién
chuong trinh dugc nap vao trong may.

- Stop (dén vang): dén vang chi dinh PLC dang ¢ ché d6 ding.

- Ixx (dén xanh) : dén xanh & cong vao chi dinh ¢ trang thai tirc thoi ctia cong Ixx
(X.X=0.0+15)

- Qyy (dén xanh): dén xanh & cong ra bao hiéu trang thai tic thoi cia
cong Qyy (y.y = 0.0+1.1)

2.2.3 Chon ché d¢ lam viéc cho PLC

Cong tdc chon ché dd lam viéc nam & phia trén, c6 ba vi tri cho phép chon céc
ché d6 lam viéc khac nhau ctia PLC:

- RUN: Cho phép PLC thuc hién chuong trinh trong by nhd. PLC S7-200 sé€ roi
khoi ché d6 RUN va chuyén sang ché d6 STOP néu trong may c6 sy cd hodc trong
chuong trinh gap 1énh STOP.

- STOP: Cudng buc PLC ding chuong trinh dang chay va chuyén sang ché do
STOP. O ché do STOP, PLC cho phép hi¢u chinh, nap, x6a mot chuong trinh.

- TERM: Cho phép ngudi ding tir may tinh quyét dinh chon mét trong hai ché do
lam viéc cho PLC hoac RUN hoac STOP.

2.2.4 Cong truyén thong trén S7-200

S7-200 str dung cong truyén thong ndi tiép RS485 vai phich ndi 9 chan dé phuc
vu cho viéc ghép ndi voi thiét bi lap trinh hodc véi cac tram PLC khac. Tbc @6 truyén
cho maéy lap trinh kiéu PPI 1a 9600 baud.

Ghép ndi S7-200 véi may tinh PC qua céng RS-232 can cé cap ndi PC/PPI véi
bd chuyén ddi RS232/RS485, va qua cong USB ta c6 cap USB/PPI.
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WALLV,
s
Fin & Fin &
Hinh 2.4: Cong ndi tiép RS485
2.3 PIA CHI CAC NGO VAO RA
Vé co ban S7-200 c6 bon dang truy xuat dit lidu theo Bit, theo Byte, theo tir
don(Word) va theo tir kép(Double Word). Trong mdi yéu cau diéu khién cy thé chung ta
s& chon truy xuit theo dang nao.
- Kiém tra trang thai cta cac tin hiéu duoc tao ra tir cac thiét bi ngoai vi ndi véi

ngd vao sd nhu nit nhan, cam bién, cong tac hanh trinh... thi s& chon truy xuat 1 bit,
trong trudng hop nay thi chon dia chi ngd vao twong tmg duoc két ndi vi du nhu Ioo, los,
Il,l .

- Xuét tin hiéu ra cac co ciu chép hanh nhan tin hi€u nhi phan nhu relay, den
bdo, van tir ... thi s& chon truy xuat 13 bit, trong trudng hop nay thi chon dia chi ngd ra
tuwong tmg duoc két ndi vi du nhw Qo.o, Qo2, Quo. ..

Béang 2.1 Dia chi vao/ra va modul mé rong

Modul 0 Modul 1 Modul 2 Modul 3 | Modul 4

CPU224 4 vaol4 8 vao 3vao/lra 8ra 3 vao/lra

ra Analog Analog
10.0 Q0.0 12.0 13.0 AIW 0 Q3.0 AIWS
10.1 Q0.1 12.1 13.1 AIW 2 Q3.1 AIW12
10.2 Q0.2 12.2 13.2 AlIW 4 Q3.2 AQW 4
10.3 Q0.3 12.3 13.3 Q3.3
10.4 Q0.4 Q2.0 13.4 Q3.4
105 Q0.5 Q2.1 13.5 AQW 0 Q3.5
10.6 Q0.6 Q2.2 13.6 Q3.6
10.7 Q0.7 Q2.3 13.7 Q3.7
11.0 Q1.0
1.1 Q1.1
11.2
11.3
11.4
11.5

- Nhan tin hiéu tir cac cam bién tao ra tin hiéu analog nhu cam bién nhiét do, ap
suét, dd Am ... thi su dung dia chi word, vi du: AIW0,AIW2, AIW4...

- Xuét tin hiéu analog ra cac co cau chép hanh nhén tin hiéu analog nhu ngd vao
analog bién tan, van ti 18.. .thi st dung dia chi word,vi du: AQWO0, AQW2, AQW4...

- Trong qua trinh thyc hién chuong trinh can luu trit thong tin & dang sé 16 bit
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nhu dém sb san pham (sb nguyén 16 bit) thi truy cap dia chi word, con ¢ dang 32 bit nhu
nhiét do, ap suat (sb thuc) thi truy cip dia chi double word...

Tom lai, cac ngd vao va ra cua PLC S7-200 dat theo thu ty h¢ bat phan. Trong do
CPU 222 ¢6 sin 8 vao va 6 ra, CPU224 c¢6 san 14 vao va 10 ra sb.

C6 thé mo rong ngd vao ra ciia PLC bing cach ghép ndi thém vao néd cac Modul
m¢ rong phia sau. Pia chi cia cac ngd va/ra cia m6 dun m¢ rong thém duge xac dinh
theo vi tri cia mo dun trong day PLC.

2.4. CAU TRUC BQ NHO CUA S7-200

Bd nhé cua S7-200 dugc chia thanh ba ving nhé chinh nhu hinh 2.5:

+ Viing chira chwong trinh: Ving chira chuong trinh dugc chia thanh 3 mién:

- MAIN (Organisation block): mién chira chuong trinh t6 chtic, chtra chuwong
trinh chinh, cac 1énh trong khéi nay luén duge quét.

- SBR_0 (Subroutine): Mién chtra chwong trinh con, dugc t6 chirc thanh ham va
¢6 bién hinh thirc dé trao doi dir liéu, chuong trinh con nay s€ dugc thuc hién khi néd
dugc goi trong chuong trinh chinh.

- INT_O (Interrup): Mién chira chuong trinh ngit, dugc t6 chic thanh ham va cé
kha ning trao d6i dir liéu vdi bat cir 1 khdi chwong trinh ndo khac. Chuong trinh nay sé
duogc thuc hién khi co6 su kién ngét xay ra. Co rat nhiéu su kién ngét nhu: Ngét thoi gian,
ngat xung toc do cao. ..

+ Viing chiva tham sé ciia hé diéu hanh: Chia thanh 5 mién khac nhau

- | (Process image input): Mién dir liéu cac cong vao s6, trudc khi bat dau thuc
hién chuong trinh, PLC s& doc gia tri logic cua tit ca cac cong dau vao va cit giit ching
trong ving nhd I. Thong thuong chuong trinh Gng dung khong doc truc tiép trang thai
logic ctia cong vao s6 ma chi 14y dit liéu ctia cong vao tir bd dém 1.

- Q (Process Image Output): Mién bo dém cac dir liéu cong ra sb. Két thuc giai
doan thuc hién chuong trinh, PLC s& chuyén gié tri logic ctia bd dém Q tdi cac cong ra
sO. Thong thuong chuong trinh khong truc tiép gan gid tri t6i tin cong ra ma chi chuyén
ching t&1 bd dém Q.

- M (Mién cac bién c&): Chuong trinh tmg dung st dung nhimng bién nay dé luu
giir cac tham s6 can thiét va co thé truy nhap né theo Bit (M), byte (MB), tir (MW) hay
tr kép (MD).

- T (Timer): Mién nhé phuc vu bd thoi gian (Timer) bao gom viéc luu trit gia tri
thoi gian dat trude (PV-Preset Valu ), gia tri ¢ém thoi gian tic thoi (CV —Current Value)
cling nhu gia tri Logic dau ra ctia bd thoi gian.

- C (Counter): Mién nhé phuc vu bd dém bao gff)m viée luu triv gid tri dat trude
(PV- Preset Value), gia tri dém tirc thoi (CV _ Current Value) va gia tri logic dau ra cta
bo dém.

- DB (Data Block): Mién chira dit liéu duoc td chirc thanh khéi. Kich thuée ciing
nhu s luong khéi do nguoi str dung quy dinh, phii hop voi timg bai toan diéu khién.
Chuong trinh ¢6 thé truy nhap mién nay theo ting bit (DBX), byte (DBB), tir (DBW)
hodc tir kép (DBD).
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- L (Local data block): Mién dit liéu dia phuong, dugc cac khéi chuong trinh

chinh, chuong trinh con, chuong trinh ngit t6 chtrc va st dung cho cac bién nhép tirc
thoi va trao d6i dir liéu ctia bién hinh thire véi nhitng khbi chuong trinh goi né. Noi dung
ctia mot khdi dit liéu trong mién nhé nay s& bi xo4 khi két thiic chuwong trinh twong tng
trong chuong trinh chinh, chwong trinh con, chwong trinh ngit. Mién ndy c6 thé duoc
truy nhap tr chuong trinh theo bit (L), byte (LB) tir (LW) hoac tir kép (LD).

+ Vung chira cac khoi dii liéu:

,/_I\ EEPROM Mién nhd ngodi
"‘_._,.——-——__—-—-..__\ /"_,__-'———-_'—_—--.,\
A A —
Chudng trinh - Chudng trinh > Chudng trinh
Tu ~ ~ A
— Tham s6 > Tham s  [€=P Tham s&
\_‘___‘_‘—__'_))_/
Dit liéu > Dit ligu > Dit liéu
\'-q____-___,__-“"
Viing d6i twgng
B§ nhd trong vi ngodi cia S7-200
Hinh 2.5: Ving nhé dr li¢u
Béang 2.2 DPia chi vung nh¢ cac cpu PLC S7-200
Vung nhé CPU 221 CPU 222 CPU 224 CPU 226
\Y/ V0.0+V2047.7 | V0.0+V2047.7 V0.0+V5119.7 | V0.0+V5119.7
I 10.0+115.7 10.0+115.7 10.0+115.7 10.0+115.7
vin Q Q0.0+-Q15.7 Q0.0+15.7 Q0.0+Q15.7 Q0.0+-Q15.7
dit liég M MO0.0+-M31.7 MO0.0+-M31.7 MO0.0+-M31.7 MO0.0+-M31.7
"1 SM |SMO0.0+SM179.7] SM0.0-SM179.7 |SM0.0+SM179.7 | SM0.0+SM179.7
S S0.0+S31.7 S0.0+S31.7 S0.0+S31.7 S0.0+S31.7
L L0.0+L63.7 L0.0+L63.7 L0.0+63.7 L0.0+L63.7
Timer T0+T255 T0+T255 T0+T255 T0+T255
Viing Counter C0+C255 C0+C255 C0+C255 C0+C255
dbi Al none AIWO0-AIW30 AIW0+-AIWG62 | AIWO+-AIWG62
tugng| AO none AQWO0+AQW30 | AQWO+-AQW62 | AQWO+-AQW62
ACC ACO0+AC3 ACO0+AC3 ACO0+-AC3 ACO0+AC3
HSC HSCO,HSC3, HSCO0,HSC3, HSCO0+HSC5 HSC0+HSC5
HSC4, HSC5 HSC4, HSC5

2.5 XU LY CHUONG TRINH
2.5.1. Truy xuat dir liéu
Viéc xir Iy chuong trinh trong S7-200 thong qua viéc truy xuat dir liéu. PLC c6
thé truy xuat dit liéu theo bit, theo byte, theo tir don va tir kép.
Truy xudt theo bit
bPé truy xuét dia chi theo dudi dang Bit chung ta x4c dinh vung nhd, dia chi cua

Byte va dia chi cua Bit.
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Trong hinh 2.6 1a ban dd ving nhé ctua bo dém dit liéu ngd vao I(Process Image
Input). Ban dd cua cac ving nhé khéac ciing c6 cdu tric trong tu nhu vdy. Bit thdp nhit
1 bit 0 nim bén phai va bit cao nhat 1a bit 7 ndm bén tréi. Do d6 ching ta hoan toan ¢6
thé khai bao twong tu nhu vi du trén, ching han nhu: Q1.0, V5.2, M0.1...Dung luong
cua cac vung nhé phu thudc vao loai CPU ma chung ta str dung.

Vi dy: Bit
' ™
0.3

Bit the 3 7615 3 J 1]0
Déu cham phan Byte O
céch byte va bit Byte 1
Bia chi byte B 2
Vung nhé ngd vao yte

Byte 3

Hinh 2.6: Vung nhé ngd vao |
Truy xudt theo byte (8 bit)
Khi truy xuét dir liéu theo byte, chung ta xac dinh ving nhdg, va tha tu cia byte
can truy Xuat.

Vidu: Bit
7 0
VBzI_EJ'!a chi byte VB2 ‘ ‘ | ‘ | ‘ | | |
Truy xuét theo byte

Ving nhé

Hinh 2.7: Truy xuat viing nhé byte
Tuong ty nhu vi du ta khai bdo cho cac vung nhé khac, chéng han nhu IB3,
MB2, QB5.
Truy xudt theo word (16 biz)
Déi v6i truy xudt ving nhé theo dang word ching ta ciing can xac dinhving
nhd can truy xut, khai bao dang word va dia chi ciia word trong viing nhé. Mdi mot

vung nhé dang word s& gém 2 byte va dugc goi 1a byte thip va byte cao.
Vi du:

lez__raia chiword = | QETs | czi | '

ruy xuat theo won ] z

Ving nhé ngd ra Byte cao Byte thap
Hinh 2.8: Truy xuat viing nhé word

Dbi voi tin hiéu twong tu (Analog) thi ching ta chi c6 mot dang truy xuét duy

nhat 13 truy xuit theo word. Piéu nay 1a do mdi tin hiéu tuong tu s& tng véi mot gia tri
sd nguyén 16 bit. Vi du: AIW0, ATW2, AQWO....

Khi truy xuat dia chi theo word thi hai word lién k& nhau bat budc cach nhau 2
byte. Vi du ta can chtra 2 dix lidu dang sb interger vao vung bién V, thi dit liéu thir nhat
gia sir chira vao VW20 thi word ké tiép luu dir liéu thir hai 1a VW22.

Truy xudt theo 2 word (Double word = 32 bit)

Khi truy xuat ving nhd 32 bit, twong ung véi 4 byte. Trong d6 gdm c6 word
thip, word cao va byte thip, byte cao.

Vi du: VD100
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Word cao  Word thép
ﬂ ﬂ

[vB106]vB104 VB102)vB10g
Bvte cao — | L__Byte thap
Byte thap \— yte cao
Hinh 2.9: Truy xuit ving nhé Double word
Tom lai, vé co ban chiing ta ¢6 bén dang truy xuat dit liéu nhu trén. Trong mdi

yéu cau diéu khién cu thé chung ta s& chon truy xuit theo dang nio.

- Kiém tra trang thai cua cac tin hi¢u duogc tao ra tir cac ngoai vi ndi véi ngod vao
s nhu nat nhan, cam bién, cong tic hanh trinh... thi s& chon truy xuat 1 bit, trong
truong hop nay thi chon dia chi ngd vao twong tng duoc két ndi vi du nhu 10.0, 10.5,
I1.1...

- Xuét tin hiéu ra cac co cu chép hanh nhan tin hi¢u nhi phan nhu relay, den
béo, van tir ... thi s& chon truy xuét 1 bit, trong trudng hop nay thi chon dia chi ngd ra
turong tng duge két ndi vi du nhu Q0.0, Q0.2, Q1.0....

- Nhaén tin hiéu tir cac cam bién tao ra tin hiéu analog nhu cam bién nhiét do, ap
suat, d6 am ... thi sir dung dia chi word, vi du: AIW0, AIW2, AIW4....

- Xuit tin hiéu analog ra cac co cdu chap hanh nhan tin hiéu analog nhu ngd vao
analog bién tan, van ti 16 ... thi st dung dia chi word, vi du: AQWO0, AQW2, AQW4...

- Trong qua trinh thyc hién chuong trinh can luu trir thong tin & dang s6 16 bit
nhu dém sé san pham (s6 nguyén 16 bit) thi truy cap dia chi word, con & dang 32 bit
nhu nhiét do, ap suat (s thuc) thi truy cap dia chi double word. ..

2.5.2 Xir ly chwong trinh

PLC thyc hién chuong trinh theo chu trinh lip, mdi vong lip duge goi 1a vong
quét. Mdi vong quét bt dau bang giai doan doc dir lidu tir cac ngd vao (contact, sensor,
relay...) vao vung b dém ao, tiép theo 1a giai doan thuc hién chuong trinh. Trong tung
vong quét, chuong trinh dugc thuc hién bﬁng 1énh dau tién va két thuc tai 1énh cudi
cung. Sau d6 13 giai doan truyén thong noi bo va kiém tra 16i. Vong quét dugc két thic
bang giai doan chuyén cac ndi dung ciia bo dém 4o tdi cac ngd ra.

Truven thong va Truven dif liéu tir
kaem tra né1 bo cong vao tan I

Vong quét

Chvén dit Lidu Thuc hién

tir Q téi céng \"OG"" chuong trinh

Hinh 2.10: Qua trinh hoat dong ctia mot vong quét
Nhu vdy, tai thoi diém thuc hién 1énh vao/ra, PLC s& khong truc tiép lam viéc
v6i cong vao/ra ma thong qua bo dém 4o cua cong trong ving tham sb. Viéc truyén
thong gitra bo dém 4o voi thiét bi ngoai vi trong giai doan 1 va 4 13 do CPU quan 1y.
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Thudng viéc thue hién mot vong quét xay ra véi mot thoi gian rit ngian, mét vong
quét don c¢o thoi gian thuc hién tir 1ms t6i 100ms. Viéc thuc hién mét chu ky quét dai
hay ngan con phu thugc vao d6 dai cia chuong trinh va ca mic do giao tiép gitra PLC
véi cac thiét bi ngoai vi. Vi xir 1y ¢6 thé doc dugc tin hiéu & ngd vao, chi khi nao tin
hiéu nay tac dong vai khoang thoi gian 16n hon mét chu ky quét thi vi xir Iy coi nhu
khdng co tin hiéu nay. Tuy nhién trong thuc té san xuat, thuong cac hé théng chap hanh
la cac hé théng co khi nén téc do quét nhu trén c6 thé dap ung duoc cac chire ning cia
day chuyén san xuat

Tom lai, hoat dong cua S7-200 rat don gian va thyc hién theo trinh tu sau:

- Doc trang thai cac ngd vao.

- S7-200 st dung cac ngd vao nay dé thyc hién logic diéu khién theo chuong
trinh duoc luu trit trong no. D liéu luon duogc cap nhat khi chuong trinh dugc thuc
hién.

- Xuat dir liéu ra ngd ra.

Hinh 2.11 1a mot so d6 don gian chi mbi quan hé giita so d6 dién va PLC S7-
200. Cac nlt nhan khoi dong/ding dong co duoc két ndi voi ngd vao.

Start_PB E_Stop M_Starter

4 ()

Hinh 2.11: Piéu khién ngd vao va ra

Trang thai clia cac ngd vao tiy thudc vao nut nhan. Cac trang thai ctia ngd vao sé
quyét dinh trang thai ctia ngd ra. Ngd ra dugc két ndi véi contactor. Tuy theo trang thai
clia ngd ra ma contactor c6 dién hay mat dién va tuong tng dong co s& hoat dong hay
dung.

Hinh 2.12 1a vi du mét chu ky quét. S7-200 thuc hién cac nhiém vu sau trong mot
chu ky quét.

*Poc ngo vao: S7-200 sao chép trang thai cia cac ngd vao vat ly va chua trong
bo dém ngd vao.

- Digital inputs: Mdi chu ky quét bat dau bang cach doc gia tri hién hanh cac ngd
vao sb va sau do ghi cac gia tri nay vao ving dém ngd vao.

- Analog inputs: S7-200 khong cap nhat cac ngd vao analog tir caic module mo
rong néu 1a chu ky quét binh thuong trir khi c¢6 kich hoat khau loc cic ngd vao analog
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(xem chuong xt 1y tin hiéu analog). B loc analog dugc cung cap cho phép ta c6 mot tin
hiéu 6n dinh hon. C6 thé cho phép b analog & mdi diém ngd vao analog. Khi mot ngd
vao analog duoc kich hoat ¢ bd loc, S7-200 cap nhat ngd vao analog mdi mot 1an trong
chu ky quét va luu trir gia tri loc. Gia tri loc dugce cung cip mdi khi truy cip ngd vao
analog. Khi bg loc analog khong duoc kich hoat, S7-200 doc gié tr1 ngd vao analog tur
module mo rong mdi 1an chuong trinh truy xuit ngd vao analog.

Writes to the outputs > %

OSSN

Perform the CPU Diagnostics

Process any / \

Communications Requests }
= \

o ~—r

xecute the Program Scan Cycle

SOOIV

| Reads the inputs

Hinh 2.12: Chu ky quét S7-200

* Thuc hign theo logic diéu khién trong chwong trinh: S7-200 thyc hién céac
1énh trong chuong trinh va luu gia tri vao vung nhé.

Khi thyc hién chu ky quét, S7-200 thi hanh tir 1énh dau tién cho dén 1énh cudi
cuing. Cac 1énh truy cap 1/0 tirc thi cho phép ta truy xuat ngay 1ap tirc cic ngd vao va
ngd ra khi thyuc hién chuong trinh ciing nhu chuong trinh ngat (interrupt routine).Néu c6
sir dung cac ngit trong chuong trinh (chuong trinh ngét duoc goi bai cac yéu cau ngit)
thi n6 khdngduoc thuc hién & chu ky quét binh thuong. N6 duoc thuc hién khi c6 su
kién ngit (c6 thé xdy ra tai bat ky thoi diém nao trong chu ky quét).

Xir Iy bit ky yéu cdu truyén thong nao: S7-200 thi hanh bat ky nhiém vu dugc yéu
cau cho truyén thong.

Trong giai doan xir Iy théng tin ciia chu ky quét, S7-200 xir Iy bt ky théng tin
nao nhan dwge tir cong truyén théng hodc tie cac module truyén théng (intelligent 1/0
module).

Thuwe hién tw chdn dodn CPU: S7-200 ty kiém tra dé dam bao phan firmware,
bd nhé chuong trinh, va bat ky cac moule mo rong nio ciing dang lam viéc dung. Trong
giai doan ndy, S7-200 kiém tra cho hoat dong thich hop ciia CPU va trang thai cua bt
ky module m¢& rong nao.

Xudt ra ngé ra: Cac gia tri dugc luu trong ving dém ngd ra s& dugc xuat ra cac
ngd ra vat 1y. Tai cubi mdi chu ky, S7-200 Xudt cac gia tri dugc luu trong bd dém ngd ra
dén cac ngd ra sb (Cac ngd ra analog thi duoc cip nhat ngay 1ap tirc, khong phu thudce
vao chu ky quét).

Viéc thyc hién chuong trinh con tuy thude vao S7-200 dang & ché do STOP hay
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ché d6 RUN. O ché d6 RUN thi chuong trinh dwgc thuc hién; con & ché d6 STOP thi
chuong trinh khong dugc thyc hién.
2.5.3 Céu triic chwong trinh

Chuong trinh trong S7 200 duoc luu trong bd nhé cua PLC ¢ vung gianh riéng

cho chuong trinh va c6 thé dugc 1ap véi 2 dang céu trac khac nhau.

Ldp trinh tuyén tinh: toan bd chuong trinh nam trong mét khéi trong bo nhé.
Loai hinh c4u trac tuyén tinh ndy phu hop véi nhitng bai toan t dong nho, khong phirc
tap. Khéi duoc chon phai 1a khbi OBI, 1a khdi ma PLC ludn quét va thuc hién cac 1énh
trong d6 thuong xuyén, tir 1énh dau tién dén lénh cudi cing va quay lai 1énh dau tién.
Chuong trinh nay goi 1a chwong trinh chinh.

Lap trinh ¢é céu triic: Chuong trinh dugc chia thanh nhitng phan nhé va mdi
phan thyc thi nhitng nhiém vu chuyén biét riéng cia né, timg phan nay nam trong nhitng
khéi chuong trinh khac nhau. Loai hinh ciu tric nay phu hop véi nhiing bai toan dicu
khién nhiéu nhiém vu va phirc tap.

Véi 1ap trinh ¢6 ciu trac PLC S7_200 ¢6 3 loai khdi co ban sau:

- Loai khbi OB1 (Organization Block): Khéi t6 chirc va quan li chuwong trinh diéu
khién. Khoi nay ludén luén duogc thyc thi, va ludén dugc quét trong mdi chu ki quét.

- Loai khdi SBR (Khéi chuong trinh con): Khéi chuong trinh véi nhiing chire
nang riéng. Chuong trinh nay s€ duoc thuc thi khi ¢6 1énh goi tir chuong trinh chinh.

- Loai khéi INT (Khéi chuong trinh ngat): La loai khdi chuong trinh dic biét co
kha ning trao d6i 1 luong dit liéu 16n véi cac khdi chuong trinh khac. Chwong trinh nay
s& dugc thuc thi mdi khi c¢6 su kién ngit xay ra.

Mot chuong trinh tng dung c6 thé c6 nhiéu khdi chuong trinh con va cac khoi
chuong trinh con ndy dugc phin biét véi nhau bang tén ctia chuong trinh con do.

2.5.4 Phwong phap lap trinh PLC S7-200

Chuong trinh ctia PLC bao gébm mét day cac tap lénh. PLC S7-200 thuc hién
chuong trinh bat dau tir 1énh dau tién va két thuc ¢ Iap trinh cudi trong mot vong quét.

Cach lap trinh cho PLC S7-200 ndéi riéng va cho cac PLC noi chung dua trén hai
phuong phap co ban. Phuong phap hinh thang (Ladder, viét tat 1a LAD) va phuong phap
liét ké lénh (Statement List, viét tit la STL).

Néu c6 mot chuong trinh viét duéi dang LAD, thiét bi 14p trinh sé& tu dong tao ra
mot chuong trinh theo dang STL twong ¢tng. Tuy nhién khdng phai moi chuong trinh viét
dué6i dang STL déu c6 thé chuyén sang dugc dang LAD.

Dbi voi thiét bi diu khién lap trinh PLC S7 - 200, ta khong thé lap trinh tryc tiép
ngay trén né dugc ma phai 1ap trinh gian tiép bang cach st dung phan mém STEP 7 —
Micro/WIN.

Phan mém nay déu c6 thé cai dit duoc trén cac may lap trinh ho PG7xx hodc cac
may tinh ca nhan. Cong viéc 14p trinh 1a ta st dung may tinh dé tién hanh Iip ghép cac
1énh co ban lai v6i nhau nham thoa méan nhiing yéu cau dé ra ciia quy trinh cong nghé roi
sau d6 moi chuyén vao PLC dé diéu khién. Cac 1énh nay thuong & 3 dang LAD, STL va
FBD.
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Phwong phap LAD:
LAD la mét ngdn ngit 1ap trinh bang d6 hoa, nhitng thanh phan co ban dung trong
LAD tuong ¢ng véi cac thanh phan cia bang diéu khién bang role. Trong chuong trinh
LAD, c4c phan tir co ban dung dé biéu dién Iénh logic nhu sau:
> Tiép diém: la biéu twong (Symbol) mé ta cac tiép diém cua role.
- Tiép diém thuong ho
- Tiép diém thuong déng — 11—
> Cuon day (coil): —( )— la biéu twong md ta role, duwoc mac theo chiéu dong dién
cung cép cho ro le.
> Hop (Box): 1a biéu tugng mo ta cac ham chirc nang, né lam viéc khi cé dong dién
chay dén hop. Nhitng ham thuong duoc biéu dién bang hop la cac bo thoi gian (Timer),
bo dém (counter) va cac ham toan hoc. Cudn day va cac hop phai mic dung chiéu dong
dién.
> Mang LAD: La dudng néi cac phan tir thanh mét mach hoan thién, di tir duong
ngudn bén trai sang dudng nguon bén phai. Puong nguon bén trai 1a day pha, duong
ngudn bén phai 1a day trung tinh va ciing la duong trd vé ngudn cung cip (thuong
khong duoc thé hién khi dung chuong trinh STEP 7 MICRO / DOS hoic STEP 7 —
MICRO/WIN). Dong dién chay tir trai qua tiép diém dén dong cac cuon day hoic cac
hop tré vé bén phai nguon.
Phwong phap liét ké lénh (STL):
Phuong phap liét ké& Iénh (STL) la phuong phap thé hién chuong trinh dudi dang
tap hop cac cau lénh. Mdi cau lénh trong chuong trinh biéu dién mét chirc nang ciia PLC.
Ngiin xép logic:
Dé tao ra chuong trinh dang STL, can hiéu ro cach sir dung 9 bit ngin xép cua S7-
200. Ngan xép logic 1a 1 khéi gdm 9 bit chong 1én nhau. Cac 1énh lién quan dén ngin xép
s& lam viéc véi 1 hodc 2 bit dau tién cta ngin xép. Gia tri logic méi déu c6 thé gai vao
ngan xép. Khi phbi hop 2 bit dau tién ciia ngin xép thi ngin xép s& duoc kéo 1én 1 bit.
Ngin xép va tén cua timg bit trong ngin xép duogc biéu dién ¢ bang bén.
SO | Bit dau tién
S1 | Bit that hai
S2 | Bit thit ba
S3 | Bit thi tw
S4 | Bit thit nam
S5 | Bit thit sau
S6 | Bit thit bay
S7 | Bit thit tam
S8 | Bit thit chin

Hinh 2.13: Ngin xép
» Noi dung thyc hanh: Khao sat PLC S7-200 CPU 222 va PLC S7-200 CPU 224
- Xéc dinh CPU loai gi?
- Xac dinh cac chan ngudn cho PLC, ngudn ngd vao, ngudn ngd ra.
- Nhan biét Switch Mode chon ché do 1am viéc va Led bao trang thai.
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Nhan biét khe mé rong.
Nhén biét cac bién tré hiéu chinh Analog.
Nhan biét cong giao tiép may tinh.
- Nhan biét cac dau ndi va led trang thai ngd vao ra.
CAU HOI ON TAP
1. Trinh bay cau tric ciia PLC.
2. Neéu trinh tu thuc hién chuong trinh trong PLC.

3. Néu cac phuong phap lap trinh cho PLC S7-200 cua Siemens.
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Bai 3:
KET NOI DAY GIUA PLC VA THIET BI NGOAI VI
GIOI THIEU
Viéc két nbi giita ddy va PLC rat quan trong. N6 quyét dinh dén viéc PLC c6 thé
giao tiép véi thiét b 1ap trinh (may tinh) ciing nhu hé théng diéu khién co thé hoat dong
dung theo yéu cau duoc thiét ké hay khong. Ngoai ra viéc ndi ddy con lién quan dén an
toan cho PLC ciing nhu hé thong diéu khién
MUC TIEU CUA BAI:
+ Vé kién thirc:
- Trinh bai dugc céc thiét bi ngoai vi, co cau chép hanh.
- Trinh bay cach két ndi gitra PLC va thiét bi ngoai vi dang theo yéu cau ki
thuat cua PLC S7-200 CPU 224
+ Vé ky nang:
- Thuc hién cai dat phﬁn mém dat cac yéu cau k¥ thuat va sir dung dugc phﬁn
mém 1ap trinh Step7Microwin V4.0 cho PLC S7-200;
- Két ndi gitra PLC va thiét bi ngoai vi dat cac yéu cau ki thuat:
- Kiém tra ndi day bang phan mém chinh xac
+ Ve thai do:
- bam bdo an toan va vé sinh cong nghiép.
NOI DUNG BAI
3.1 KET NOI DAY GIUA PLC VA THIET BI NGOAI VI
Viéc két nbi day gitra PLC v&i ngoai vi rat quan trong. N6 quyét dinh dén viéc
PLC c6 thé giao tiép dugc voéi thiét bi 1ap trinh (may tinh) ciing nhu hé théng diéu khién
c6 thé hoat dong ding theo yéu cau dugc thiét ké hay khong. Ngoai ra viéc nbi day con
lién quan dén an toan cho PLC ciing nhu hé thong diéu khién.
(O]
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Hinh 3.1: B diéu khién lap trinh S7-200 CPU 224
3.1.1 Giéi thiéu CPU 224 va cach két ndi véi thiét bi ngoai vi
So dd bé mit cua bd didu khién lap trinh S7-200 CPU 224 duoc cho nhu hinh
3.1. Bé cho b diéu khién lap trinh nay hoat dong duogc thi nguoi sir dung phai két ndi

PLC véi ngudn cung cap va cac ngd vao ra cia nd véi thiét bi ngoai vi. Mudn nap
chuong trinh vao CPU, ngudi str dung phai soan thao chuwong trinh bang céac thiét bi 1ap
trinh hodc mdy tinh v&i phan mém tuong tng cho loai PLC dang sir dung va c6 thé nap
tryc tiép vao CPU hodc copy chuong trinh vao card nhé dé cim vao rénh cim card nhé
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trén CPU ctia PLC. Thong thuong khi 1ap trinh ciing nhu khi kiém tra hoat dong cua
PLC thi ngudi 14p trinh thudng két ndi truc tiép thiét bi lap trinh hodc may tinh c4 nhan
v6i PLC. Nhu vay, dé hé théng diéu khién khién bang PLC hoat dong ciing nhu 1ap
trinh cho no, can phai két ndi PLC v6i may tinh cling nhu cic ngd vao ra v6i ngoai vi.
3.1.2 Két néi véi may tinh

Dbi véi cac thiét bi 1ap trinh cua hing Siemens c6 cac cong giao tiép PPI thi co
thé két ndi truc tiép véi PLC thong qua mét soi cap. Tuy nhién ddi v6i may tinh c4 nhan
can thiét phai c6 cap chuyén ddi PC/PPL. C6 2 loai cap chuyén d6i 1a cap RS-232/PPI
Multi-Master va cap USB/PPI Multi-Master.

Cap RS-232/PPI multi-master:
Hinh dang cta cap va cong tic chon ché do truyén duoc cho ¢ hinh 3.2.

’47 0.8m — p

-— 130 MM—7m»

4.7 m 4>‘

* T A 1
hfoithcs 1

5 D
o
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1

Pt Perdy

mE
I > \%ﬂgé 51 ] 25 g ] )i
&& E)‘ﬁgé ; mm i [E1H S J && \J’-:F..R
RS-232 COMM e 4 RS-485 COMM
|\ 000dd0gd
0
12345678
Kbaud 123 L
1152 110 8 Spare
57.6 111 7 1=10 Bit
38.4 000 0=11 Bit
19.2 001 6 1=Remote /DTE
9.6 010 0= Local / DCE
48 011 5 1=PPI (M Master)
24 100 0=PPI/Freeport
1.2 101 —— 4 Spare
LED Color Description
Tx Green RS-232 transmit indicator
Rx Green RS-232 receive indicator
PPI Green RS-485 transmit indicator

Hinh 3.2: Hinh dang cap RS-232/PPI va cac chuyén mach trén cap.

Tuy theo toc d6 truyén giita may tinh va CPU ma céc cong tic 1,2,3 duoc dé o vi
tri thich hgp. Thong thuong d6i véi CPU 22x thi téc do truyén thuong dat 1a 9,6 KBaud
(tire cong tic 1,2,3 duoc dit theo thir tir 12 010).

Tuy theo truyén thong 1a 10 Bit hay 11Bit ma cong tic 7 duoc dit ¢ vi tri thich
hop. Khi két ndi binh thuong véi may tinh thi cong tic 7chon & ché do truyén thong 11
Bit (cong tic 7 dit ¢ vi tri 0).

Cong tic 6 & cap RS-232/PPI Multi-Master duoc str dung dé két ndi port truyén
thong RS-232 clia mot modem véi S7-200 CPU. Khi két ndi binh thudng véi méy tinh
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thi cong tic 6 duoc dat & vi tri data Comunications Equipment (DCE) (cong tic 6 ¢ vi
tri 0). Khi két ndi cap PC/PPI voi mot modem thi port RS-232 cia cap PC/PPI duoc dit
& vi tri Data Terminal Equipment (DTE) (cong tic 6 & vi tri 1). Cong tic 5 duoc st
dung dé dit cap RS-232/PP1 Multi-Master thay thé cap PC/PPI hodc hoat dong & ché
d6 Freeport thi dit & ché do PPI/Freeport (cong tic 5 & vi tri 0). Néu két ndi binh
thudng 14 PPI (master) véi phan mém STEP 7 Micro/Win 3.2 SP4 hoic cao hon thi dt
& ché a6 PPI (cong tic 5 & vi tri 1).

So dd nbdi cap RS-232/PP1 Multi-Master gitta mdy tinh va CPU S7-200 véi toc
d6 truyén 9,6 Kbaud dugc cho nhu hinh 3.3.

Programming
Device

=———o\J >
—————— - - SoSO
N S S SIS S S S S S S
SO SS SSONS S S SO
“V

RS-232/PPI X
Multi-Master Cable

] ] o

Hinh 3.3: Két ndi may tinh véi CPU S7-200 RS-232/PP1 Multi-Master
Cap USB/PPI multi-master:
Hinh dang cua cdp dugc cho ¢ hinh 3.4.

2 =
[ '\i/‘ N
RS-485 COMM

LED Color Description

Tx Green USB transmit indicator
Rx Green USB receive indicator
PPI Green RS-485 transmit indicator

Hinh 3.4: Hinh dang cap USB/PPI.

Céch thtrc két ndi cap USB/PPI Multi-Master ciing twong tu nhu cap RS-232/PPI
Multi-Master. Dé sir dung cap ndy, phan mém can phai 1a STEP 7- Micro/WIN 3.2 SP4
(hodc cao hon). Cap chi co thé duoc sir dung v6i loai CPU22x hoac sau nay. Cap USB
khong dugc hd trog truyén thong Freeport va download cdu hinh man hinh TP0O70 tir
phan mém TP Designer.
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3.1.3 N6i ngudn cung cip cho CPU

Tuy theo loai va ho PLC ma cac CPU co6 thé 1a khdi riéng hodc co dit san cac
ngd vao/ra ciing nhu mot sé chire ning dic biét. Hau hét cac PLC ho S7-200 dugc nha
san xudt lap dit cac khau vao, khau ra va CPU trong cing mot vo hop. Nhung ngudn
cung cap cho cac khau nay hoan toan doc 1ap nhau. Ngudn cung cip cho CPU cua ho
S7-200 c6 thé 1a:

Xoay chiéu: 20...29 Vac, f = 47...63 Hz;

85...264 Vac, f=47...63 Hz

Mot chiéu: 20,4 ... 28,8 Vic

So d6 ndi day ngudn cung cap cho CPU nhu hinh 3.5

~ = +

— jf
—
| o 5. i
y ’/_) \ /7 A l77\ / C/\ /7\
ODDD { \ODDL 7
\\\ @ N L1 AC [ e [ M L+ DC
\ CPU 2XX [ % cPU 2xxL;
\.  AC/DC/RLYL] e DC/DC/DC

A [ S— | g - !

a) b)

a. Cap nguon cho CPU2xx logi DC/DC/DC
b. Cdp nguon cho CPU 2xx loai AC/DC/RLY
Hinh 3.5: Néi ngudn cung cap cho CPU

Dé c6 thé nhan biét viéc cép ngu@)n cho CPU, khéi vao, khdi ra sd ta can clr vao
cac chit s6 di kém theo CPU. Céac ma s6 kém theo CPU 2xx ¢6 thé ¢6 nhu sau:

- CPU 2xx DC/DC/DC: Ngudn cip cho CPU 1a DC, ngudn cho ngd vao 1a DC,
ngudn cap cho ngd ra 1a DC.

- CPU 2xx AC/DC/Relay: Ngudn cip cho CPU 1a AC, ngudn cho ngd vao 1a DC,
ngd ra la Relay c6 thé cip ngudn 13 DC hoic AC.

3.1.4 Két ndi vao/ra so v6i ngoai vi

Céc ngd vao, ra ctia PLC can thiét dé diéu khién va giam sat qué trinh diéu khién.
Cac ngd vao va ra c¢6 thé dugc phan thanh 2 loai co ban: sé (Digital) va twong tu
(analog). Hau hét cac tmg dung sir dung cac ngd vao/ra sb. Trong bai nay chi dé cap dén
viée két ndi cac ngd vao/ra sb véi ngoai vi, con dbi voi ngd vao/ra turong tu s& trinh bay
¢ chuong “xtr ly tin hi¢u analog”.

Déi voi bo diéu khién 1ap trinh ho S7-200, hing Siemens da dua ra rat nhiéu loai
CPU véi dién ap cung cip cho cac ngd vao ra khac nhau. Tty thudc tirng loai CPU ma
ta c6 thé ndi day khéac nhau. Viéc thyc hi¢n ndi day cho CPU c6 thé tra ctru s6 tay kém
theo ctia hing san xuét.

Két néi cdc ngé vao sé véi ngogi vi
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Cac ngo vao s6 cua PLC c6 thé duogc ché tao 1a mot khoi riéng, hodc két hop véi
cac ngd ra chung trong mot khéi hodc duogce tich hop trén khdi CPU.

Trong trudng hop nao ciing vdy, cic ngd vao ciing phai dugc cung cap ngudn
riéng v6i cAp dién ap tuy thudc vao loai ngd vao. Can luu ¥ trong mot khdi ngd vao
cling nhu cac ngd vao duoc tich hop sin trén CPU c¢6 thé c6 cac nhoém duoc cung cip
ngudn doc 1ap nhau. Vi vdy can luu y khi cdp ngudn cho cic nhom nay. Ngudn cung
cap cho cac khdi vao cua ho S7-200 c6 thé la:

Xoay chiéu:15...35Vac,f = 47...63Hz;dong can thiét nho nhat 4mA

79...135 Vac, f= 47...63 Hz; dong can thiét nhé nhat 4mA

Mot chiéu: 15...30 Vpc; dong can thiét nho nhat 4mA

So dd mach dién bén trong cua mot sb ngd vao dugc cho nhu hinh 3.6.

+5v

O +5y
% o
R3 J 0 %
(©) %% % O
+ % * \Q TTL ! e
DC Input ﬁf;:)ut ; h Q
R -t
o) K | =0 o W_| =0
a) b)

a) Mach dién ciia 1 ngé vao sé sir dung nguon cung cap DC
b) Mach dién ciia 1 ngé vdo sé sir dung nguon cung cap AC
Hinh 3.6: Mach dién ngd vao PLC
Tuy theo yéu cau ma c6 thé quyét dinh st dung loai ngd vao nao.
+ Ng6 vao DC:
- Pién 4p DC thuong thip do d6 an toan hon.
- Pap ung ngd vao DC rat nhanh.
- bién ap DC c6 thé dugc két ndi v6i nhidu phan tir trong hé thong dién.
+ Ngd vao AC:

- Ngé vao AC yéu cau can phai c6 thoi gian. Vi du doi véi dién ap co tan sd 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 chtng thich hop véi khoang
cach 16n va mdi trudng nhiéu (tir).

- Ngudn AC kinh té hon.

- Tin hi¢u AC thuong dugc st dung trong cac thiét bi tu dong.

Ddi véi céc ngd vao s6, khi két ndi vai thiét bi ngoai vi, ngoai trtr cac truong hop
dic biét thi thong thuong mdi mot ngd vao duogc két nbi véi mot bod tao tin hiu nhi
phan nhu: nit nhan, cong tac, cam bién tiép can....

Déi voi cac ngd vao ra cia CPU214 DC/DC/DC, CPU224 AC/DC/Relay theo sd
tay dugc két nbi nhu hinh 3.7 va hinh 3.9
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Outputs (20.4 VDC to 28.8 VDC) Power supply
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Inputs (15 VDC to 30 VDC) modules (zgopmA)
Hinh 3.7: So d6 ndi day CPU 214 DC/DC/DC véi ngudn va ngoai vi
Két néi cdc ngé ra sé véi ngoai vi

Céc ngo ra cua PLC c6 thé dugc ché tao 1a mot khoi riéng, hodc két hop véi cac
ngd ra chung trong mot khéi hodc duge tich hop trén khdi CPU.

Trong trudng hop nio ciing vy, cac ngd ra ciing phai duoc cung cip ngudn riéng
véi cap dién ap tuy thudc vao loai ngd ra. Can luu y trong mot khdi ra ciing nhu cac ngd
ra duoc tich hop san trén CPU c6 thé ¢6 cac nhom duge cung cap ngudn doc 1ap nhau.
Vi vay can luu y khi cip ngudn cho cac nhom nay. Ngudn cung cap cho cac khéi ra cua
ho S7-200 c6 thé 1a:

Xoay chiéu: 20...264Vac, f=47...63Hz

Mot chiéu : 5...30Vpc dbi véi ngd ra Role

20,4...28,8Vpc ddi véi ngd ra Transistor

Céc khdi ra tiéu chuan ctua PLC thuong c6 8 dén 32 ngd ra theo cung loai va co
dong dinh muc khac nhau. Ngd ra co thé 1a ro le, transistor hodc triac. Role 12 ngd ra
linh hoat nhat. Chiing c6 thé 13 ngd ra AC va DC. Tuy nhién dép Gmg cua ngd ra ro le
cham, gia thanh cao va bi hu hong sau vai triéu lan dong cat. Con ngo ra transistor thi
chi str dung voi ngudn cung cdp 1a DC va ngd ra triac thi chi sir dung dugc véi ngudn
AC. Tuy nhién dép trng ctia cac ngd ra nay nhanh hon.

So dd mach dién bén trong cua cac ngo ra dugc cho nhu hinh 3.8.

Can chu ¥ khi thiét ké hé thong co c hai loai ngd ra AC va DC. Néu nguén AC
nbi vao ngd ra DC 1a transistor, thi chi c6 ban ky duwong ctia chu ky dién ap dugc sir
dung va do d6 dién ap ra s& bi giam. Néu ngudn DC duoc ndi v6i ngd ra AC 1a triac thi
khi ¢6 tin hiéu cho ngd ra, né s& ludn ludn c6 dién cho du c6 diéu khién tat bang PLC.

DPdi véi cac ngo ra s6, khi két ndi véi ngoai vi, ngoai trir cac truong hop dac biét
thi théng thuong moi mot ngd ra duoc két ndi véi mot dbi twong diéu khién nhan tin
hiéu nhi phan nhu: dén bao, cudn day ro le, chuéng béo....
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Hinh 3.8: Cac mach dién khac nhau bén trong ngd ra ctia PLC
a) Ngo ratransistor b) Ng0 rarelay c) Ngo ratriac
Mot cht y quan trong khi két ndi cac ngd ra can tra ciru so tay khéi ngd ra hién
¢ dé c6 duoc thong tin chinh xac tranh dugc nhitng su ¢6 dang tiéc xay ra. Hinh 3.7 1a

vi du ctia CPU 224 véi nguodn cung cap DC, ngd vao DC va ngd ra DC dugc ndi day véi
ngoai vi (trich tir s6 tay S7-200 Programmable Controller System Manual). Ta nhan
thdy mdi mot nhém ngd vao cling nhur mot nhdm ngd ra va CPU duoc cung cap ngudn
riéng 13 24 Vdc. Ngoai ra trén khi CPU con c6 ngudn phu 24 Vdc (dén 280 mA) c6 thé
dugc st dung dé cung cép cho cac cam bién hodc khdi mé rong. Con hinh 3.9 1a vi du

cua CPU 224 v6i ngudn cung cap AC, ngd vao DC va ngo ra Relay.
CPU 224 AC/DC/Relay
(6ES7 214-1BD23-0XB0) 120/240 VAC Power

N(-) N(-) N(-) =
L(+) L(+) L(+)
NN NN NSNS NN,

[ 1L 00 01 02 03 ® 2L 0405 06 ® 3L 07 1.0 1.1][& N L1 AC]

[ 1M 0.0 0.1 02 0.3 04 05 06 07 2M 1.0 1.1 1.2 1.3 1.4 15][M L+ |

GGGl G 0% G el % Gl % 1%,
R
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Hinh 3.9: So dd nbi diy CPU 224 AC/DC/Relay v6i ngudn va ngoai vi

+
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3.2. CAI PAT VA SU DUNG PHAN MEM STEP7-MICROWIN 4.0
3.2.1 Cai dit phin mém Step7-Microwin 4.0

STEP 7-Micro/WIN 1a mét phan mém lap trinh cho ho PLC S7-200. Hién phién

ban dang dugc sur dung 1a STEP 7-Micro/Win V4.0 Service Pack 9.
Yéu cau hé diéu hanh va phén cieng

May tinh c4 nhan PC, mudn cai dit dugc phin mém STEP 7-micro/Win phai
thoa méin nhitng yéu cu sau day:

- Microsoft Windows 2000 Service Pack 3 hoac cao hon, Windows XP Home,
hoac Windows XP;

- C6 it nhat 350 MB 6 dia ctrng con trong;

- Su dung ché do cai dat font chit nho do phan giai man hinh t6i thicu 13
1024x768 pixels;

Néu chua co cap dé két néi may tinh véi PLC S7-200 thi ta vin c6 thé soan thao
chuong trinh & ché do offline va kiém tra hoat dong cta chwong trinh véi mot phan
mém mo phong.

Pé truyén thong voi S7-200, ta cAn mot trong cac phan cing sau:

- PC/PPI Cable két ndi CPU S7-200 v6i PC qua cong USB;

- PC/PPI Cable két ndi CPU S7-200 véi PC qua cong RS232 (COMI hoic
COM2);

- CP card (Communications processor) va cap MPI (multipointinterface);

- EM241 modem ;

- CP243-1 hoac CP243-1 IT Ethernet.

Cai ddt phdan mém

Thuc hién theo cac budc sau:

1. Bong tat ca cac tng dung

2. Chén dia CD STEP 7-Micro/Win vao 6 dia CD-Rom hoic file. Chuong trinh
s€ duogc tu dong cai dat. Ta cling c6 thé khoi dong chuong trinh cai dat béng cach nhép

2
dap chudt vao file “Setup.exe” sewn-exe tran CD hogc file.

3. Sau d6 s& nhan duoc timg budc cac chi dan thao tac tiép theo trén man hinh va
hoan thanh cong viéc cai dat.

4. Khi cai dat xong, hop thoai “set PG/PC Interface” tu dong xuét hién. Kich
“Cancel” dé két thic.

5. Ta can khéi dong lai may dé hoan tat viéc cai dat. Sau khi da cai dat xong cO
thé bat dau soan thao chuwong trinh nhd phan mém STEP 7-Micro/Win bang cach nhap
dap chudt vao biéu tuong STEP 7-MicroWin trén man hinh.

Cha y: Khi cai dat phién phan STEP 7-Micro/Win V4.0 SP9 thi trudc tién ta can
phai uninstall phién ban cii va sau d6 maéi cai dat dugce phién ban nay. Sau khi download
ta nhap diip chudt vao file STEP7-MicroWin V.4.0.exe va thuc hién theo cac budc sau:

Budc 1: Uninstall phién ban STEP7-Micro/Win V4.0 bang cong cu “control
panel” trong Window (menu Start — setting — control panel — Add or remove
program);
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Budc 2: Khoi dong lai may tinh;
Budc 3: Cai dit STEP 7-Micro/Win V4.0 SP9 bang cach nhip dup chudt vao file
STEP7-MicroWin-V4.0.exe.

e p p b e . autorun.inf
/J COMM /J 0ld Releases ’/} STEXPLOR /j TDKEYPADL E Setup Informatior
LKE
=== com3zupd.exe datal cab | HoR | datal.hd dataZ.cab e kTl ex_
== | Win32 Cabinst Self-Extractor WirRAR archive BQD | HgRa Fle d WINRLAR, archive [133] | E2_Fle
‘ Microsoft Corporation HE5 KB | 76,217 KB 337 KB

3 layout.bin @ readmea.doc @ readmeb. doc @ readmec. doc @ readmed. doc
EIN Filz Microsoft Word Document Microsoft Wword Document Microsoft Word Docurment Microsoft Word D
1KE 28 KB 29 KB 30 KB 35 KE
@ readmee.doc @ readmek.doc [ ) Setup.bmp . e e . Setup.ini
Microsoft Wiard Document Microsoft Word Document 512 x 561 —~ d (| p Launcher s Configuration Set
30KE 48 KB ACDSee 3.0 BMP Image & o Fa,. 1KEB

Hinh 3.10: M¢ File STEP7-MicroWin-V4.0.exe
Budc 4: Trong choose setup language, chon English va nhap OK

“oWin V4.0

‘ ‘ ‘ p e , autoru
COMM Cld Releases STERPLOR TOKEYPAD] = Setup ]

1KB
= com3zupd datal - datal data2 1y ikernel
== | #in32 Cabinet Self-Extractor WinRAR archive HE; Fils WinRAR archive sesl| Ex_File
- 883 KB bl 76,217 KB —= | 337KB

Microsoft Corporation

FH
lavout readmea readmeb readmec readme
EIM File @ Microsoft Word Document @ Microsoft Word Document @ Microsoft Waord Document @ Micros:
1KE 2B8KE 20KE 30KE 35KB

Micrasoft Word Document

S0KE Installs

A

EBMP File

readmes (G0l Choose Setup Language | Setup . Setup
@ @ Microsoft k 2 El 512381 U Installs
=

A5EE - - Select the language for thiz installation from
: the choices below,

Y

E . Setup 2=

= Configuration Settings wipsout
1KE

Hinh 3.11: Chon ngon ngtr trong qua trinh cai dat

Sau do6 chon Next dé cai dat ti€p tuc va chon Yes dé thuc hién cai dat
InstallShield Wizard [#2]| InstallShield Wizard

License Agreement

wWelcome to the InstallS hield Wizard for STEP Please read the following license agreement carefully. : ¢ -
- 7-Micro/wIN ¥4.0.0.81 ‘

Press the PAGE DOWHN key to see the rest of the agreement.

Prior ta instaling. we recommend that vou close al
applications and dizable any virus protection ar firewall
saftware that may interfere with the installation. Failure to PROGRAM LICEMSE AGREEMENT A
do o may result in long setup times [longer than one hour) SIEMEMS EMERGY & AUTOMATION, INC

or incomplete installation.

READ THE TERMS AND COMDITIONS OF THIS LICEMSE AGREEMENT CAREFULLY
BEFORE OPEMIMG THE PACKAGE COMTAIMIMG THE PROGRAM DISKETTES. THE
COMPUTER SOFTWARE THEREIM, AND THE ACCOMPANYING USER
DOCUMENTATION (THE "PROGRAM"). THIS LICENSE AGREEMENT REPRESENTS
THE EMTIRE AGREEMEMT CONCERMING THE PROGRAM BETWEEM YOU AMD
SIEMENS ENERGY & AUTOMATION, INC. AND IT SUPERSEDES ANY PRIOR
FROPOSAL, REPRESEMTATION, OR UNMDERSTANDING BETWEEN THE FARTIES.

Do you accept all the terms of the preceding Licenze Aagreement? [F you chooze Mo, the
setup will close. To install STEP 7-Micro/AWIM ., you must accept thiz agreement.

[ Net> | Cancel | < Back Yes No |
Hinh 3.12: Chap nhan License trong cai dt

Budc 5: Trong choose Destination Location, chon Next, dé cai dat vao 6 C mic
dinh cua hé théng. Trong muc Set PG/PC Interface chon loai cap két ndi PLC voi may
tinh mac dinh 1a PC/PPI Cable(PPI) chon Ok.

Budc 6: Khi chuong trinh hién thi InstallShield Wizad Complete ta chon Yes, |
want to restart my computer now dé khéi dong lai may tinh. Chon No, | will restart my
computer later dé khong can restart lai may va nhap Finish két thuc.
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InstallShield Wizard

Choose Destination Location

Select falder where Setup will install fles. I B i
Setup will ingtall STEP 7-MicrowIM in the following folder.

Toinstall to this folder. click Mext. Toinstall to 5 different folder, click Browse and sslect i
anather folder

Destination Folder

C:\Program Files\SiemenshSTER 7-MicrdwIM 4.0 Browse...

< Back Nest » | Cancel |
Hinh 3.13: Chon vi tri cai dat

et PL/PL Interface

Access Path l

Aecess Point of the Application:

I [

[Standard for Micra/ed M)

Interface Parameter Azsignment U sed:

|F'CHF'F'I cable[PFI] Properties. .

B <More: B
150 Ind. Ethernet > Del wirgless 1

IS0 Ind. Ethermet -» Realtek RTLS1 Copy...
PC/PFI cablelPPI) 2

< ?

[Azzigning Parameters to an PCAPPI cable
far an PPl Metwork)

Interfaces
Add/Remove: Select...
o | e |

Hinh 3.14: Chon loai cap cho PLC
3.2.2 Cac phan tir co ban trong chwong trinh PLC S7-200

Céc phan tir co ban trong mdt chuong trinh PLC S7-200 la:

1. Chuong trinh chinh (main program);

2. Chuong trinh con (subroutine);

3. Chuong trinh ngit (interrupt rountine);

4. Khoi hé théng (system block);

5. Khoi dir liéu (data block);

Chwong trinh chinh OB1 (main program)

Day 14 phan khung ciia chuong trinh, chtra cac 1énh diéu khién chuong trinh (mg
dung. Vi mot sb chuong trinh diéu khién nho, don gian chung ta c6 thé viét tit ca céac
1énh trong khéi nay. Chuong trinh tmg dung duoc xtr 1y bt dau tir chwong trinh chinh,
cac 1énh dugc xir 1y 1an luot tir trén xubéng dudi va chi mot 1an & mdi vong quét. Trong
S7-200 chuong trinh duoc chira trong khbi OB1.

Chuong trinh con SUB (subroutine)

Céc 1énh viét trong chuong trinh con chi c6 thé duoc xir Iy khi chwong trinh con

dugc goi (Call) tir chuong trinh chinh, tr mdt chuong trinh con khac hodc tor mot
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chuong trinh ngit. Str dung chwong trinh con khi ching ta mudnphan chia nhiém vu
diéu khién. Mdi mot chuong trinh con viét cho mot nhiém vu nhé hodc khi ¢6 cac yéu
cau diéu khién tuong ty nhau (vi du: diéu khién bang tai 1, diéu khién bang tai 2...) thi
chung ta chi cin tao ra chwong trinh con mét 1an va c6 thé goi ra nhiéu lan tir chwong
trinh chinh.

Str dung chuong trinh con c6 mot sé wu diém sau:

- Chuong trinh diéu khién duoc chia theo nhiém vu diéu khién nén c6 ciu tric rd
rang, rt thuén tién cho viéc chinh stra hay kiém tra chuong trinh.

- Giam thoi gian vong quét ctia chuong trinh. CPU khong phai lién tuc xir 1y tat
ca cac 1énh cua chuong trinh ma chi xtr Iy chuong trinh con khi c6 1énh goi twong tng.

- Chuong trinh con cho phép giam cong viéc soan thao khi co cac yéu cau diéu
khién twong ty nhau.

Chuwong trinh ngit INT(interrupt routine)

Chuong trinh ngét dugc thiét ké dé su dung cho mot sy kién ngét duoc dinh
nghia trudc. Bit ctr khi nao su kién ngét xac dinh xdy ra, thi S7-200 thuc hién chuong
trinh ngit.

Chuong trinh ngit khong duoc goi bdi chuong trinh chinh ma theo su kién ngat
xay ra. Chuong trinh ngat s& chi duoc xu Iy mdi khi su kién ngat xay ra.

Khéi hé thong (system block)
System block cho phép ta cau hinh cac tily chon phan cing khac nhau cho S7-

200.
Khéi dit ligu (data block)
Data block luu trit cac gia tri bién khac nhau (ving nhd V) dugc st dung trong
chuong trinh. Gia tri ban dau cua céc dit liéu c6 thé nhdp vao trong khdi dir liéu.

[=| STEP 7-Micro/WIN - Project1

Fie Edit View PLC Debug Tools Windows Help
D@ a8k B 2z Do m | B &
Yo tho || AR R B T |32+ > -0 1T

. = SwATIC LD B

B CPU 221 REL 0110 T3 d B B 7] B

Symbol | VarType | DataType | Comment |
TEMP
TEMP
TEMP
TEMP

=
T
2

- [g8 Pragram Black.
=[] Symbol Table
w-[1] Status Chart
- [3 Data Block.
W) System Block

= [ Cioss Reference
gD O

- %, ‘T“Q:‘;'ds [FROGRAM COMMENTS ] =

= (& Instructions: Network T Hetnork Tille

(&) Favorites [Metwark Comment |
-] Bt Logic
(&) Clock
= [#] Communications
=-(x] Compare
59 Convert
= Counters
- (28] Floating-Pairt Math Network 2
-z0] Integer Math [
[ Infernupt
(i) Logical Operations

[ Mave — h 3 h h' h
@ [a# Progiam Contral

Chuong trinh chin
= (2 Shift/Rotate
5] Stiing
=-(@&) Table
eI (&) Timers

Al Libraries

- Cal Subrovtines 3

&
%
3

R

i NSRS s B |

Network 3

Chuong trinh con

Network 4

/ Chuong xtr 1y ngat

Tools <] T\MAIN £ 5BR_T A INT_0 el 4.,—‘

Ready Metwark 1 Row 1, Col 1 ms
v
iy Start [ GT PLC.doc - Microso.., | T KHAO SATPLC.doc - .., =) step

Hinh 3.15: Vi tri ciu chuong trinh trén giao dién Step7-MicroWin 4.0
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3.3.3 Ngon ngir lap trinh

Dé c6 thé soan thao chuong trinh cho ciac PLC S7-200, chiing ta dung phan mém
Step7-MicroWin. Va ciing giéng nhu PLC cua cac hing khac, ching ta c6 3 dang soan
thao thong dung 1a dang LAD, FBD va STL. Viéc chon dang soan thao nao dé viét
chuong trinh diéu khién 13 do ngudi dung.

Dang hinh thang: LAD (Ladder logic)

O dang soan thao nay chwong trinh dugc hién thi gan giéng nhu so dd nbi day
mot mach trang bi dién dung cac relay va contactor. Chung ta xem nhu ¢c6 mot dong
dién tor mot nguén dién chay qua mot chudi cac tiép diém logic ngd vao tur trai qua phai
dé t6i ngd ra. Chuong trinh diéu khién dugc chia ra lam nhiéu Network, mdi mot
Network thuc hién mot nhiém vu nho va cu thé. Cac Network duoc xir 1y 1an luot tir
trén xubng dudi va tir trai sang phai.

Céc phan tir cht yéu dung trong dang soan thao nay la:

- Tiép diém khong dao: 1 E

- Tiép diém dao: 1

- Ngo ra: {)

- Cac hop chirc niang (Box): cac chirc ning duoc biéu dién ¢ dang hop nhu cac
phép toan sb hoc, dinh thoi, bo dém. ..

Vidu:

Network 1 Hetwork Tille

| Mefwark Cammert
] 01 o0
| | /| { o
— | 1/ 1 () <+<— Ngo ra dang

v\‘\\ Tiép diém Logic ngé vao

Puong ngudn
Hinh 3.16: Cau truc chuong trinh vao/ra cua PLC
Dang soan thao nay c6 mot s6 wu diém:

- D& dang cho nhitng ngudi méi bat dau lap trinh

- Biéu dién dang d6 hoa d& hiéu va thong dung véi so do trang bi dién

- Ludn ludn ¢ thé chuyén tir dang LAD sang STL

Dang khoi chive ning Logic: FBD (Function Block Diagram)

Dang soan thao FBD hién thi chuong trinh & dang do hoa tuong ty nhu so d6 cac
cong logic. FBD khéng str dung khai niém duong ngudn cung cip trai va phai; do d6
khai niém “dong dién” khong dugc st dung. Thay vao d6 1a logic 1”. Khong cé tiép
diém va cudn day nhu & dang LAD, nhung c6 cac cong logic va cac hop chirc ning. Céac
cong logic nhu AND, OR, XOR...s& tuong tng vdi cac tiép diém logic ndi tiép hay

song song...
Vi du:
Network 1 Network Title
10.0— AND — Q0.0
10.1—

Hinh 3.17: Dang FBD
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Dau ra cua cac cong logic hay hop chic ning c6 thé duoc st dung dé ndi tiép véi
dau vao cua cac cong logic hay cac hop chirc ning khac. V&i dang soan thao nay c6 mot
s6 diém chinh sau:

- Biéu dién ¢ dang dd hoa cac cong chirc ning Logic gitip chung ta d& doc hiéu
theo trinh ty diéu khién.

- Ludn c6 thé chuyén tir hién thi dang FBD sang STL.

Dang liét ké lgnh: STL (StaTement List)

Day la dang soan thdo chuong trinh dang tap hop cac cau I¢énh. Nguoi dung phai
nhdp cac cau 1énh tir ban phim, gifta 1énh va toan hang (toan hang co thé 1a dia chi, dir
lidu) c6 khoang trang va mdi 1énh chiém mét hang. O dang soan théo nay s& c6 mot sb
chirc nang ma ¢ dang soan thao LAD hay FBD khong co.

Vi du:
Network 1 Network Title
LD I0.0 77 Doc trang thai I0.0
A I0.1 /7 Thuc hien AND woi I0.1

= Q0.0 77 Xuat ket gqua ra Q0.0

Dang soan thao nay c6 mot s6 diém chinh:

- La dang soan thao phu hop cho nhiing ngudi c¢6 kinh nghiém 18p trinh may tinh,
1ap trinh diéu khién.

- STL cho phép giai quyét mot s6 van dé ma doi khi dung LAD hoic FBD khong
thuc hién duoc.

- Luén ludn cé thé chuyén tir dang LAD hay FBD vé dang STL nhung khi
chuyén nguoc lai tir STL sang LAD hay FBD s& c6 mdt sé phan tir chwong trinh khong
chuyén dugc.

3.3.4 Soan thao chwong trinh véi phan mém STEP7-Micro/Win V4.0
Mo man hinh soan thdo chwong trinh
DPé md STEP 7-MicroWin, nhip dap chudt vao biéu tugng STEP 7-Microwin

e trén man hinh desktop, hoac chon Start > Simatic > Step7-MicrowV4.0. Giao
di¢n man hinh c6 dang (hinh 3.9).
Ving soan thdao chwong trinh
Vung soan thao chwong trinh chira chuwong trinh va bang khai bao bién cuc bo
ctia khdi chuong trinh dang dugc mé. Chuong trinh con (viét tat 1a SUB) va chuong
trinh ngét (viét tit 1a INT) xudt hién & cudi cira s6 soan thao chuong trinh. Tiy thudc
vao viéc nhép chudt & muc ndo ma cira s6 man hinh soan thao chuong trinh tuong ing
s€ duogc mo.
Cay lénh
Cay Iénh hién thi tat ca cac ddi tuong cua du an va céc 1énh dé viét chuong trinh
diéu khién. C6 thé sir dung phuong phap “drag and drop” (kéo va tha) timg 1énh riéng tir
ctra 86 cdy 1énh vao chuong trinh, hay nhdp dtp chudt vao mot 1énh ma mudn chén nd
vao vi tri con tré ¢ man hinh soan thao chuong trinh.
Thanh chirc nding
Thanh chirc ning chira mot hom céc biéu twong dé truy cap cac dic diém chuong
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trinh khac nhau cua STEP 7-Micro/Win.

[=|STEP. 7-Micro/WIN - Project1 - [SIMATIC LAD]
EY Fie Edit View PLC Debug Tools Windows Help RS

Ned Sh & mm::v\u>-m =] o &

%
» = Foeet ~ .r—— Thanh cong cu T

(2) What's New

B CPU 221 RELD1.10 | TEMP
+ @ Program Block TEMP
(9] Symbol Table TEMP
# () Status Chart — TEMP
# (g3 Data Block A >
- 0E) System Block

+ l% Cross Reference [PROGRAM COMMENTS i'

=
3
=

Cornn|

i

+ & Communications N K1 - T
(88 Wizards etworl Network Title

= O Tools
=1 (3] Instructions %

(3 Favorites
(31 Bit Logic

% (@ Clock \
#-(Z] Communications N Network 2

@1 Conpae Viung soan thdo
(3 Convert
#-(21] Counters

7] Floating-Point Math A A
i o Cay 1énh
(3] Logical Dwgations Network 3
L‘ + % Move ,

—— #-(ar] Program Cof = v
| oo || & chivmomd Thanh chirc nang F . »
|

Ready Row 1, Col 1 INS

Hinh 3.18: Man hinh soan thao chuong trinh STEP 7-MicroWin

5 8 A M
4

)
)
-3

Program Block:
Nhiép trai chudt vao biéu tugng ndy dé mé ra cira so soan thao cic chuong trinh
ung dung (OB1, SUB hoac INT)
=
Symbol Table
Bang ky hi¢u (Symbol table) cho phép nguoi dung mo ta cac dia chi st dung
trong chuong trinh dudi dang cac tén goi goi nhd. Pidu nay giup cho viée doc hiéu
chuong trinh d& dang va khi viét chuong trinh it bi sai sot do st dung trung dia chi.

Status Chart
Béang trang thai (Status chart) cho phép nguoi dung giam sét trang thai cac ngd
vao va thay doi trang thai ting ngd ra. Sir dung bang trang thai dé kiém tra nbi diy phan
cung va xem ndi dung cac vung nhd.
Bang 3.1 Status chart

Address |  Format | CumentValue |  NewValue
1|00 Bit '
2 _|ooo Bit ’ 281
3 |vw2 Unsigned | 1200
4 jSigned ' '

Trong d6: - Cot Address: Cho phép nhap dia chi cac bién hay ving nhé
- Cot Format: Cho phép chon dang dit li¢u cua dia chi
- Cot Current Value: Hién thi gia tri hién hanh cua dia chi
- Cot NewValue: Cho phép thay déi trang thai ngd ra.

Data Block
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Str dung Data Block nhu mdt ving nhd dé dat trudce dit liéu cho cac bién thudce
vung nhé V. Co thé tao ra cac Data block khac nhau va dat tén theo dit liéu chuong
trinh.,

System Block

Pay 1a khdi chic nang hé thong, khi mé System Block ching ta ¢ thé cai dit
cac chtrc nang nhu:

- Communication ports: Chon cac thong sb truyén thong véi thiét bi khac nhu
may tinh hay CPU khac.

- Retentive Ranges: Chon cac viing nhd va dia chi s€ ¢6 thudc tinh Retentive

- Output Tables: Cho phép thiét 1ap cu hinh trang thai ON va OFF ctia mdi ngd
ra s6 khi CPU chuyén tir trang thai Run sang Stop

- Input filter: Cho phép chon thoi gian tré cho mot vai ngd vao hodc tt ca ngd
vao sb (tir 0.2ms dén 12.8 ms). Muc dich 1a giup chéng nhiéu ¢ viéc ndi day ngd vao.

- Pulse Catch Bits: Cho phép thiét 1ap mot ngd vao dé bat liy su chuyén doi trang
thai tin hiéu rat nhanh. Ngay khi c¢6 chuyén doi, gia tri ngd vao s& dugc chot cho dén khi
dugc doc boi chu ky quét cua PLC.

- Background Time: Cho phép thiét 1ap luong thoi gian PLC sé& danh cho cac hoat
dong nén trong ché do RUN. Pic diém nay dugc su dung chu yéu dé diéu khién anh
huong cua chu ky quét khi xir Iy trang thai va trong hoat dong soan thao runtime

- EM Confuguration Cac module intelligent va dia chi cAu hinh tuong tng duoc
dinh nghia trong du an. Thuong thi STEP 7-Micro/WIN wizard dat cac dia chi nay.

- Configure LED: LED SF/DIAG (System Fault/Diagnostic) c6 thé dugc chon
sang khi thuc hién chirc ning cudng burc (Force) hoic xdy ra 16i vao/ra (1/0).

- Increase Memory: Tang bd nhé chuong trinh bang cach khong cho soan thao ¢
ché ¢6 RUN. Ddi v6i bd nhé Dir licu thi khong thé.

- Password: Cho phép dat mat khau dé bao vé chwong trinh.

Cross Reference
Bang tham chiéu cho biét nhitng dia chi ving nhé nao (Byte, bit, word hay
DWord, timer, counter...) da sit dung va vi tri (location) trong chuong trinh cling nhu
chtrc ndng ctia chung.

Communication va Set PG/PC
Céc biéu tuong nay khi kich hoat s& mo ra hop thoai cho phép chung ta cai dit
cac giao tiép véi may tinh nhu: chon cong giao tiép, dia chi CPU, tdc d6 truyén. Day la
budc can thyc hién khi bat dau giao tiép gitta PLC véi may tinh.
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Communications @

Address
Locak 0 E PP CabioPP)
Remele: | 3 Double Cick
L to Refresh

PLC Type:

¥ Update PLC type in project

Network Parameters

Interface: PC/PPI cable{USB)
Protocol PPI

Mode: 11-hit

Highest Station (HSA): 3

|7 Supports muttiple masters

Transmission Rate
Baud Rate: 9.6 kbps

v Search all baud rates

Set PGIPC Interface Cancel

Hinh 3.19: Ctra s6 Communications
Access Path |_|_DP |

Access Point of the Application:

[Standard for Micro A/ IN)

Interface Parameter Assignment Used:
[PC/PPI cablefPPl) ] [ Rpatiera )

‘ E3150 Ind. Ethemet -> Intel(R) PROA A
| BYIS0 Ind. Ethemet -> Microsoft TVA ||

| BRSO Ind. Ethemet -> Realtek RTLE | | Copy... J
B PC/PPI cable(PPI) -
< 3 |

[&ssigning Parameters to an PC/PPI cable
for an PPl Network]

Interfaces
Add/Remove: { Select... ]
[ Concel J[ Heb |

Hinh 3.20: Ctra s6 Set PG/PC Interface.
Thanh cong cu (Toolbar) trong STEP7-Micro/WIN
Trong phan mém c6 dit sin nhiéu cong cu giup ngudi 1ap trinh dé dang trong
viéc str dung. Céc cong cu c6 y nghia nhu sau:
New Project (File menu) . Khoi dong mot du an maoi
Open Project (File menu) & : M mot dy 4n ton tai
Save Project (File menu) = du an
Print (File menu) S n chuong trinh va tai liéu dy an
Print Preview (File menu) & : Xem trude khi in
Cut (Edit menu) & : Cit phan chon va dua vao clipboard

Copy (Edit menu) = : Copy phan duoc chon vao clipboard

Paste (Edit menu) = . Dan nodi dung clipboard vao ctra s6 duogc kich hoat

Undo (Edit menu)*” : Khoi phyc lai phin bi x6a trude

Compile (PLC menu) M. Bien dich cira s6 dugc kich hoat (Program Block hoic
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Data Block).

Compile Al (PLC menu) It : Bién dich tat ca cac phan tir du an (Program Block,
Data Block, and System Block)

Upload (File menu) = : Ly (Upload) cac phén tir du an tir PLC vao man hinh
soan thao chuong trinh.

Download (File menu) = . Nap (download) cac phan tor du an tir STEP7-
MicroWin vao PLC.

Option (Tools menu) = : Truy cap menu Options
RUN (PLC menu) | * : Piit PLC & ché do RUN
STOP (PLC menu) ' : Dat PLC & ché do STOP

Program Status (Debug menu) 32 : ON/OFF trang thai chuong trinh trong PLC,
thé hién trang thai lam viéc clia cac phan tir trong chuong trinh.

Pause Program Status (Debug menu): Dung ON/OFF trang thai chuong trinh
trong PLC.

Chart Status (Debug menu)# : ON/OFF hién thi trang thai dit liéu trong bang
Status chart.

Trend View (View menu): ON/OFF xem trang thai di liéu trong PLC & dang d6
thi

Pause Trend View: Ding viéc vé& db thi dit liéu

Single Read (Debug menu): Str dung Single Read dé cap nhat mot lan tt ca cac
gia tri trong bang Status Chart.

Write All (Debug menu): Ghi tat ca cac gia tri & cot New Value trong bang Status
Chart vao PLC.

Force (Debug menu): Cudng buc dir licu PLC

Unforce For (Debug menu): G& bo cudng birc dit liéu PLC

Unforce Al (Debug menu): G& bo tit ca cac cudng buic trong bang Status Chart.

Read All Forced (Debug menu): Poc tit ca cac gia tri cudng buc trong Status
Chart.

Tao mot dw an STEP 7-Microwin
Tao dw an moi
Pé tao mot dy an moi trong STEP 7-Micro/Win, chon menu File > New hoic

biéu twong trong toolbar dé mo hop thoai "New" cho phép tao méi mot dy an
(project).

Trong thanh chtrc ning, bam vao biéu tuong hodac vao menu View >
Component > Program Editor ¢¢ mo man hinh soan thao chuong trinh (hinh 3.11).
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[=| STEP 7-Micro/WIN - Project1

File Edit BUEIN PLC Debug Tools Windows Help

STL
= _—r
Ij v Ladder E
?IP() ‘:K) FED w
- I W T
y . Symbol Table
— v Symbalic Addressing Ctrl+Y
Wiew Status Chart
Symbol Table
Symbol Information Table. CtrleT | Do dlock
! IR IIION, 1808 B System Block
E v POU Comments Cross Reference
Network Comments Communications
Toolk ) Set PG/PC Interface
sl oolbars
& Frame » el
” Bookmarks 14
! Properties. .. PROGI

Hinh 3.21: Puong dan vao man hinh soan thao chuong trinh

Ciing trong menu View, ta c¢6 thé chon ngén ngit lap trinh 13 STL, Ladder hay
FBD theo mong mudn.

D¢ soan thao bang ky hi¢u cho cac dia chi ta bam vao biéu tuwong FUEitis trong
thanh chitc nang, hoic vao menu View > Component > symbol Table. Sau d6 cé thé
dat ky hi¢u cho cac dia chi.

Luwu dy an

=i hoac vao menu File > Save. Ctra
s6 man hinh xuat hién nhu hinh 3.22. Chon thu muc can chira du an, dit tén du an va
nhap chudt vao thé Save dé luu duy an.

Mo mét du an

DPé luu du an, nhép chudt vao biéu tuong

=

vao menu File >
Open. Cira s6 man hinh Open xuat hién. Chon thu muc chtta chuong trinh can mg,
chon tén du an va sau do nhép chudt vao thé Open.
Két néi truyén théng S7-200 véi thiét bi lp trinh
Pé két ndi truyén thong S7-200 véi thiét bi lap trinh thi can phai co cap két noi.
Viéc két ndi truyén thong thuc hién theo cac bude sau:

bé md& mot du an dang c6 san, nhap chudt vao bi€u tugng

Budc 1: Nhap chudt vao bi€u twong communication =i trong thanh chire
nang hay vao View > Component > Communications.

Savein: | ) Proje =] ¢ e E-

Thu muc chira du an

Tén du an

File name:
Save as type: IProiecl File [*.mwp) LI ﬂ‘

Hinh 3.22: Ctra s6 man hinh luu du 4n
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Communications

Address
- PC/PPI Cable(PPI)
focsk 0 E Address: 0
fewote: 2 {3 DoubleCick
PLC Type: to Refresh
¥ Update PLC type in project
Network Parameters
Interface: PC/PPI cable(USB)
Protocol: PPI
Mode: 11-bit
Highest Station (HSA): 3
[¥ Supports muttiple masters
Transmission Rate
Baud Rate: 9.6 kbps
[V Search all baud rates
Set PGIPC Interface Cancel

Hinh 3.23: Man hinh thiét 14p truyén thong
Budc 2. Kiém tra xem dia chi caa cap PC/PPI trong hop thoai c6 dugc dat 1a 0
chua? Thuong mac dinh 1a 0.
Bu6c 3. Kiém tra tham sé6 mang (Network Parameters) va toc do truyén
(Transmission Rate) c6 ding chua. Néu chua dong thi nhdp chudt vao thé
| SetPGRCIntertace

| dé thiét 1ap lai giao tiép gitra PC va PLC
, B , . 2 ) DoubleClick . .
Budc 4. Nhap dap chudt vao biéu tugng T toRefiesh  dé tim tram S7-200 va mot

biéu tuong CPU cho tram S7-200 duoc két ndi sé& hién thi.

Budc 5. Chon S7-200 va nhiap OK. Néu STEP 7-Microwin khéng tim ra CPU
S7-200, kiém tra viéc dit chinh cac tham sb truyén thong va lap lai bude nay.

Budc 6. Sau khi da thiét 1ap truyén thong véi S7-200, ta ¢6 thé sin sang tao va
download chuong trinh vao CPU.

Tai chwong trinh tir PLC vao may tinh

Co thé sir dung biéu tugng trén toolbar hoic menu File dé tai (upload chwong
trinh tir PLC vé may tinh khi sir dung phan mém STEP 7-Microwin. Can luu y 1a PLC
duoc két ndi truyén thong véi thiét bi lap trinh, chuong trinh tai mai sé dé 1én chuong
trinh dang co.

Thu tuc tai chwong trinh dwoc thuc hién qua cdc budc sau:

Budc 1: Trong STEP 7-Microwin md mot du an dé gitlr cac khdi s& duogc upload
tu PLC.

* Néu Upload tir mdt chuong trinh rong, chon File > new hoidc sir dung biéu
tugng New Project trén thanh toobar.

* Néu Upload tir mot chuong trinh tdn tai, cho File > Open hoac st dung biéu
tugng Open Project trén thanh toobar.

-~

Budc 2: Chon File > Upload hoic st dung biéu tugng Upload toolbar dé
khoi dong qué trinh upload.
Budc 3: Hop thoai Upload xuét hién dé yéu cau chon cac khbi: program block,

data block, and system block. Hiy chon cac khdi mudn Upload, va sau d6 nhap OK.
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i~ Blocks to Upload

...................................

[~ DataBlock
[~ System Block

oK I Cancel |

Hinh 3.24: Hop thoai Upload
Budc 4: Step7 Microwin hién thi cha ¥ sau: Nhén Yes dé chap nhan viéc upload.
Micro/WIN

Uploading will replace the content of the selected project components and unsaved
changes will be lost. Do you wish to continue?

Hinh 3.25: Chua y khi Upload tir PLC vé thiét bi 1ap trinh
STEP 7-Micro/WIN hién thi mét thong bao khi upload cic khdi thanh cong tir
PLC vé thiét bi lap trinh hoac may tinh PC.
Nap chwong trinh tir thiét bi lap trinh vao PLC
Khi cho phép két ndi truyén thong gitra PC va PLC, ta c6 thé download chuong
trinh vao PLC. Can luu y rang khi download mot program block, data block hay system
block vao PLC thi ndi dung cua cac khdi dugc download vao s& viét dé 1én cac khoi
hién hanh trong PLC. Cac budc thyc hién nhu sau:
Buéc 1. Trude khi download vao PLC, can phai kiém tra xem PLC d3 ¢ ché do
Stop chwa thong qua dén bao STOP trén PLC. Néu cong tic chon ché do trén PLC dit ¢
vi tri TERM thi ta c¢6 thé chon PLC & ché ¢ RUN hoic STOP tir may lap trinh. Néu

PLC khong & ché do STOP, thi nhdp chudt vao biéu twong STOP [=] trong thanh
toobar hoac chon PLC > STOP.

Trong trudng hop khong dung phan mém thi chuyén cong tic chon ché do cho
PLC vé vi tri STOP.

Budc 2: Nhap chudt vao biéu tuong
Download. Hop download xuét hién.

Budc 3: Chon cac khéi can download. Thong thudng 1a chon tat ca.

Budc 4: Nhap OK dé bat dau qua trinh download.

Buéc 5: Néu download thanh cong, thi mot hop thoai hién thi thong bao:
Download Successful. Tiép tuc dén budc 12.

Budc 6: Néu loai PLC duoc chon cho chuong trinh trong STEP /Micro/WIN
khong pht hop v6i PLC thyc té, thi mot hop thoai xuét hién véi thong bao:

"The PLC type selected for the project does not match the remote

PLC type. Continue Download?".

Budc 7: Bat lai loai PLC cho phu hop, chon No dé dung tién trinh downoad.

Budc 8: Chon PLC > Type dé vao hop thoai chon loai PLC

trong thanh toobar hoac chon file >
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Budc 9: Co thé chon dung loai PLC theo danh sach trong muc PLC type Ctia hop

PLC Type CPU 224 "I

CPU Version |02.01

thoai. E hoac nhép chuot vao thé Hesd PLG l dé

Step7- Microwin tu dong tim dung loai PLC dang két ndi.
Budc 10: Nhip OK dé chip nhén loai PLC va déng hop thoai.
BuGe 11: Khoi dong lai qua trinh download bang cach nhip chudt vao biéu

o

tugng download L= trong toolbar hay chon File > Download
Bude 12: Ngay khi download thanh cong, ta phai chuyén PLC tir STOP sang
RUN trude khi PLC c6 thé thuc hién chuong trinh. Nhép chudt vao biéu tuong RUN

m trong toolbar hay chon PLC > RUN dé chuyén PLC sang ché d6 RUN khi cong tic
chon ché do cho PLC dé & vi tri TERM.

Truong hop st dung cong tic thi chuyén tir vi tri STOP sang RUN.

Soan thao chwong trinh

Trudc khi soan thao chuong trinh, cin phai hoan thanh cac budc sau day:

- Két ndi giita PLC va may tinh

- Két ndi day dung cac ngd vao va ra véi ngoai vi

Truong hop khong ¢ PLC, thi ta chi ¢ thé soan thao chuong trinh va luu trit lai.
Con néu mudn kiém tra thi can phai c6 phan mém mé phong S7-200.

Cdc bude dé soan thao mét dw én méi:
1. M& man hinh soan thao chuong trinh
2. Nhap bang ky hi¢u
3. Nhap chuong trinh
4. Luu chuong trinh
5. Download chuong trinh vao CPU.
6. Dat CPU & ché do RUN.
7. Tim 16i va chinh stra chwong trinh.
Thuc hanh
Pé hiéu duge phan mém STEP 7-Micro/WIN dé dang, ching ta nén viét mot vi
du don gian duoc cho ¢ hinh 3.26 va bang thiét 1ap vao/ra cho & bang 3.1. Do mdi bit
dau, ta nén viét chuong trinh & dang LAD, roi sau d6 co thé xem & dang FBD hay STL.
Bang 3.1: Gan tén churc ning

#4 Symbol Table

L - L L LR R S A = N S - B Y S
| |Q | Sypmbol Address Camment

1| ) |5_Stop 0.0 MHut an dung dong co, thuong dong

2 ] |S_Right 10.1 Mut an dong co guay phai, thuong ho

3 ] |S_Left 10.2 Mut an dong co guay trai, thuong ho

4 | o1 K1 R[Nl Contactor cap dien de dong co quay pha

5 o k2 &0 Contactor cap dien de dong co quay bl
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[Dieu khien dao chieu quay dong co |
Network 1 Dong co quay phai

An nut nhan noi voi ngo vao 10.1 --= Dong co quay phai. An nut nhan (thuong dong) noi
voi ngo vao [0.0 --= Dong co dung

10.1 10.0 Q01 Qoo

— e D
O0.0J
|

Network 2 Dong co quay trai

An nut nhan noi voi ngo vao 10.2 —-= Dong co quay trai. An nut nhan (thuong dong) noi voi
ngo vao 10.0 --= Dong co dung

0.2 10.0 Q0.0 Q01
!

— e = D
OO.1J
_|

Hinh 3.26: Chuong trinh diéu khién dao chiéu quay dong co
Cac buwdoc thuc hién:

Bwoc 1: Mo man hinh soan thdao chwong trinh

Nhap chudt vao biéu tuong Program Block dé md man hinh soan thao chuong
trinh (hinh 3.26). Chti y clra s6 cdy lénh (instruction tree) va ving soan thio chuong
trinh. Str dung cay 1énh dé chén cac 1énh duoc biéu dién & dang LAD vao cac networks
ctia man hinh soan thao chuong trinh bang cach kéo va tha cac 1énh tir cdy 1énh vao céac
networks.

Pé c6 thé nhap ddy du cac chu thich (comment), thi can hién thi cac chi thich
trong man hinh soan thao chuwong trinh. Vao View > POU Comment dé hién thi dong
chu thich tiéu dé chuong trinh va View > Network comments dé hién thi dong chu
thich cta tirng network.

Bwoc 2: Nhdp bang ky hiéu

€
e

Nhép chudt vao biéu twong Symbol Table Fi dé mé man hinh soan thao
bang ky hi¢u.
Nhép cac thong tin (chit khong dau) & bang 3.1 vao bang Symbol Table. Véi:
- Cot ky hiéu tuong rng vai cdt Symbol.
- Cot dia chi tuong ting voi cot Address.
- Cot chd thich tuwong Gng vai cot comment

I=|STEP. 7-Micro/WIN - Projectd - [Symbol Table] (=13}
EZ Fle Edt View PLC Debug Tools Windows Help NEE
Ol=|a| S| $|%|E| of U 2]=| slst] B > =] Bl5] @70 6o oo|s]d]
o e e = P 3 D W e 1 R I R |
View - 0 Projectl | e R T RN & 0 L Lo =5 18 0 Lo TR s
What's N
o E s =1f=1 Symbl [ Addess Comment <
R +1- (&3 Program Block
+1- (@] Symbol Table =
# (@] Status Chart -
- (g3 Data Block sl
< + 0E) System Block e
-] + [ Cross Reference L
* Communications ¥
Tools < > [« TYI\USER1 £ POU Symbols / < o[
Ready Row 1, Col 1 INS

Hinh 3.27: Man hinh soan thao bang ky hiéu
Sau khi nhap xong, ta c6 bang ky hi¢u nhu hinh 3.28
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= STEP. 7-Micro/WIN - Project1 - [Symbol Table] Q@@
- &%

EZ File Edit View PLC Debug Tools Windows Help
NS@| S bm@ o Hm alx| wlt B =] B @l e la]s]]
[E ¥
View =g Project! Al 2 . 3 o CE 5 - B 1. 705 oo [B
[2) What's New ala =
6 CPU224REL D2 I»« | Symbol | Address | Comment
= =@ ;"Dg;a;"TB'sz 1 | & |s_Stp 100 [Nut nhan dung dong co. thuong dong (NC)
i % sf;?u&h;e 2 | € |S_Right 101 Nut nhan dong co quay phai. thuong ho (NO)
#I g Data Block 3 | S s left 102 Nut nhan dong co quay trai, thuong ho (NO)
: gf:z';g:z;knce 4 | QK Q0.0 Contactor cap dien de dong co quay phai
+ &9 Communications 5 S |K2 Q0.1 Contactor cap dien de dong co quay trai
m - (%) Wizards al =
Tools < s W[« TYNUSER1 £ POU Symbols / ]« [
]
Ready Row 1, Col§ NS

Hinh 3.28: Bang ky hiéu cac phan tir trong chuong trinh
Trong qué trinh 14p trinh c¢6 thé phét sinh thém cac dia chi méi. Khi phat sinh
thém dia chi méi, ta nén bd sung dia chi d6 vao trong bang ky hiéu dé dé dang cho qua
trinh tim va xir 1y 16i sau nay.
Bwoc 3: Nhidp chwong trinh

Nhép chudt vao biéu twong Program Block /i dé mo lai man hinh soan
thao chuong trinh (hinh 3.26).

Nhdp Network 1. Dong co quay phai

Khi an nat nhan S_Right (10.1), thi tiép diém 10.1 dong, nat nhan S Stop la
thudng déng nén ngd vao 10.0 ludn ludn c6 dién hay tiép diém 10.0 ciing dong, va binh
thuong ngd ra Q0.1ciing khong cé dién (0) nén tiép diém nay ciing dong. Két hop 3 tiép
diém nay s& c6 dong dién cung cip cho cudn diy Q0.0 (ndi véi K1). Contactor K1co
dién dong tiép diem dong luc ciia nd dé cap ngudn cho dong co quay phai. Tiép diém
Q0.0 (song song 10.1) déng duy tri dong cung cap cho Q0.0 khi nut nhdn S_Right ho ra.

Nhép cac dong chu thich nhu da cho trong hinh 3.26.

Nhdp cdc tiép diém nhi sau:

1. Nhap diip chudt vao hinh tuong Bit Logic * GOEMEEE hodc nhép chudt vao

dau cong (+) & cira sO cdy 1énh dé hién thi cac 1énh trong bit logic.(nhdp F4)

2. Chon tiép diém Normally Open 1 l |

3. Gitr chudt trai va kéo tiép diém vao network dau tién.

4. Nhap chudt vao “???” trén tiép diém va nhap vao dia chi: 10.1 va sau d6 nhan
phim Enter.

5. Tuong tu tir bude 2 dén budc 4 nhap dia chi 10.0

Al |ff

6. Chon tiép diém Normally Closed va sau d6 nhap vao dia chi Q0.1

7. Chon cuon ddy ™ 1) hoic ( nhdp F6) va nhap vao & “222” dia chi Q0.0
Chu y: khi gd cac dia chi 10.0, 10.1, Q0.0, Q0.1 c6 thé ta s& nhin duoc két qua 1a
cac dia chi theo ky hiéu. Pé hién lai cac dia chi tuyét dbi ta bo kich hoat View >
Symbolic Addressing.
Ré nhanh Network 1

1. Tuwong chon tiép diém Normally Open 1 | ) giit chudt trai va kéo tiép
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di€m vao vi tri con tro chuot (hinh 3.29) va dat tén QO0.0.
| Dieu khien dao chieu quay dong co
Network 1 Dong co quay phai

An nut nhan noi voi ngo vao 10.1 --= Dong co quay phai. An nut nhan (thuong dong) noi
voi ngo vao 10.0 -= Dong co dung

0.1 0.0 Q01 Q0.0
|

— 1 )
1

Hinh 3.29: R& nhanh network

2. Dé con trd chudt ¢ vi tri nhu hinh 3.29 va nhfip chudt vao biéu tuong line up i]
dé két thiic nhu hinh 3.30

| Dieu khien dao chieu quay dong co
Network 1 Dong co quay phai

An nut nhan noi voi ngo vao 10.1 --> Dong co quay phai.
voi ngo vao 10.0 --= Dong co dung

101 0.0 Q0.1 Q0.0

— = = )
oo.oJ
|

Hinh 3.30: Ré nhanh network
Nhap network 2: POng co quay trai

Thuc hién tuong tu nhu network 1.

Buwoc 4: Luu chwong trinh

Sau khi nhap hai network 1énh, ta da nhap xong chuong trinh. Khi luu chuong
trinh, ta tao mdt du an bao gém loai CPU S7-200 va cac tham sb khac. Dé luu mot du
an, thuc hién nhu sau:

1. Chon File > Save As

2. Nhap vao tén cua du an trong hdp thoai Save As

3. Nhép OK dé luu du an.

Bwoc 5: Download chwong trinh vao CPU

Sau khi luu du an, ta c6 thé download chuong trinh vao S7-200.

M&i dy an duoc lién két voi mét loai CPU (CPU221, CPU222, CPU224, CPU
224XP, hodc CPU 226). Néu kiéu dy an khong phu hop v6i CPU dang két ndi, thi STEP
7--Micro/WIN bao 16i khong twong thich va cac duong din dé ta tiép tuc cong viéc.
Néu diéu nay xdy ra, chon “Continue Download”.

Thuyec hién download chwong trinh nhuw sau:

trén toolbar hoac chon File>

1. Nhip chudt vao biéu tuong Download
Download dé download chuong trinh.

2. Nhap OK dé download cac phan tir chwong trinh vao S7-200. Néu S7-200 &
ché d6 RUN, mot hop thoai xuat hién yéu cau ban dat S7-200 & ché d STOP.
Nhap chudt vao Yes dé dat S7-200 & ché d6 STOP.

Buwéc 6: Pat S7-200 ¢ ché dp RUN

Dbi v6i phan mém STEP 7-Micro/WIN dé dit CPU S7-200 vao ché do RUN, thi
cong tic chon ché do cua S7-200 phai duoc dit & vi tri TERM hoic RUN. Khi dit S7-
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200 & ché @6 RUN, thi S7-200 thwc hién chuong trinh:

1. Nhap chuét vao biéu twong RUN trén toolbar hodc chon PLC > RUN.

2. Nh'flp OK chuyén ché do hoat dong cua S7-200.

3. Khi S7-200 di vao ché d6 RUN thi dén RUN trén PLC sang.

Buwéc 7: Tim 16i va chinh sira chwong trinh

Sau khi CPU da & ché do RUN, ta c6 thé kiém tra lai chuong trinh bang cach an
cac nut nhan S_Right, S Stop, S_Left va quan sat cac dén LED Q0.0 va QO0.1.

Néu 4n nut nhan S_Right, thi dén LED Q0.0 sang.

Annut S_Stop, thi dén LED Q0.0 tat.

Annut S_Left, thi dén Q0.1 sang.

Annut S_Stop, thi dén LED Q0.1 tat.

Néu viée kiém tra khong dat dugc két quéa nhu mo ta, thi co thé giam sat chuong
trinh bang cach chon Debug > Program Status. Dya vao trang thai tiép diém va cac
cudn ddy trong chuong trinh ma tim ra cac 16i va chinh stra cho phu hop véi yéu cau
cong nghé.

Pé dimg chuong trinh, dat S7-200 vé ché do STOP bang cach nhap chudt vao

biéu tugng STOP =] hodc chon PLC > STOP.
3.3 KIEM TRA VIEC NOI DAY BANG PHAN MEM

Mot cong viéc quan trong cho ngudi lép ddt va van hanh 1a biét duoc cac két ndi
clia cac ngd vao/ra voi ngoai vi c6 ding hay khong trudc khi nap chuong trinh diéu
khién vao CPU. Hodc khi mot hé théng dang hoat dong binh thuong nhung mdt su )
hu hong xay ra thi cic phan ngoai vi nao bi hu va phat hién n6 bang cach nao. Cac phan
mém cho cac bd diéu khién biang PLC thuong co trang bj thém cong cu dé kiém tra viéc
két ndi day ngd vao/ra véi ngoai vi. Trong phan mém Step7 Micro/Win (phan mém 1ap
trinh cho ho S7-200) c6 trang bj thém phan nay d6 1a myc Status Chart.

Chung ta c6 thé sir dung Status Chart dé doc, ghi hodc cudng buic cac bién trong
chuong trinh theo mong mudn. Pé ¢ thé mé Status Chart, ta nhap dap chudt vao biéu

tuong EESitrong ctra s6 Navigation Bar trén man hinh Step7 Micro/WinV4.0 hodc vao
muc View — Component — Status Chart. Giam sat va thay doi bién véi Status Chart.

Hinh 3.31 chi mot vi du vé cach sir dung Status Chart. Pé doc hay ghi cac bién
chung ta thuc hién theo cac budc sau:

Budc 1: O 6 dau tién trong cot Address ta nhap vao dia chi hay tén ky hiéu cta
mot bién trong chuong trinh Gng dung ma mudn gidm sat hodc didu khién, sau do 4n
ENTER. Lip lai budc nay cho tat ca cac bién duge thém vao biéu do.

Budc 2: Néu bién 1a 1 Bit (vi du: I, Q, hodc M), thi kiéu bién dit & cot Format 1a
bit. Néu bién 13 mét byte, word, hay double word thi chon & c6t Format va nhip dap
chudt dé tim kiéu bién mong mudn.

Budc 3: Dé xem gid tri hién hanh cua cac bién trong PLC trong biéu dd, hiy

nhép chudt vao biéu tuong hodc chon Debug — Chart Status. bé chup dugc mot
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gia tri cua cac bién tai thoi diém nhap chudt sir dung Debug — Single Read hodc nhip
chuot vao biéu tuong

Budc 4: Dé ding viée giam sat thi nhdp chudt vao biéu tuong
Debug — Chart Status.

F

hoac chon

Unforces all CPU| | Reads the forced values
forced values. from the CPU.

| Unforces the current selection. I \

'WI Forces the current selection. | \\ /
p e 7] p‘ S
Qe[ nj@ER|e sies 8 &

Address Format Current Value [New Value | ‘_f
1|start 1 Bit 2#0 Indicates that this variable
2|start 2 Bit 240 is forced.
3|stop 1 Bit 2#0 ]
4|stop 2 Bit 2#0 |
5 signed Indicates that only part of
6|vB100 Hexadecimal 16#01 this variable is forced. |
7 lvw100 Hexadecimal 1640100 V
8|vp100 Hexadecimal  [16#01000000 oi°|
9|vD100.1 Bit 2#0 h
10 signed
11 |vpo Signed +17789
12 |vD4 Floating Point|3.214000
13 |ves String 'abcdefghijk***

14
15
16 Y
<IN curt / Rl By

Hinh 3.31: Vi du vé Status Chart
Budc 5: Pé thay doi gia tri cia mdt bién hodc nhiéu bién, hay nhap gia tri méi

vao cOt “New Value” cho cac bién mong mudn va nhép chudt vao biéu tuong hoac
chon Debug — Write All dé ghi tit ca cac gia tri ndy vao cac bién twong tng trong
CPU.
Cuwong bive bién véi Status Chart

Trong mét sd trudng hop can thiét phai ép budc mot ngd vao hodc mot ngd ra
hodc bat ky mot bién nao d6 trong chuong trinh theo mot gia tri mong mudn cho phu
hop vo1 hoan canh hoat dong hién tai cuia hé¢ théng hodc dé kiém tra cac 16i xay ra trong
hé théng diéu khién, ta c6 thé str dung cong cu cudng birc bién (Force).

Dé cuing birc bién trong véi mot gid tri xdc dinh, thue hi¢n cic bwdc sau:

Budc 1: Chon mdt 6 trong cot Address, nhdp vao dia chi hay tén cta bién can
cudng buc.

Budc 2: Néu bién 1a 1 Bit (vi du: 10.0, QO0.1), thi kiéu bién & cot Format luon
ludn 14 bit. Néu bién 1a mot byte, word, hay double word thi chon ¢ c6t Format va nhip
dap chudt dé tim kiéu bién mong muén.
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Budc 3: D€ cudng buc bién vai gid tri hién hanh, trudce tién hay doc gia tri hién

hanh trong PLC bé‘mg cach nhép chuot vao biéu tuong hodc chon Debug — Chart
Status. Nhép hoac cudn 6 chtra gié tri hién hanh mubn cudng buec. Nhép chudt vao biéu

tu’c_rng hodc chon Debug —Force ¢ trén vi tri gia tri hi€én hanh dé cudng buc bién
gia tri do.
BudGe 4: Bé cudng buc mot gia tri cho mot bién, nhap gia tri vao cot “New

Value” va nhap chuét vao biéu tuong ®
Budc 5: Dé xem gia tri hién hanh cia tat ca cac bién bi cudng buc, kich chudt

hodc chon Debug —Force.

vao biéu tuong Read All Forced & hoac chon Debug — Read All Forced.
Budc 6: Pé cho tit ca cac bién trd lai trang thai binh thuong, hay kich chudt vao

&v

hoic chon Debug — Unforce All. Mubn g& bo cudng biic
&

biéu twong Unforce All

mot bién, hay chon bién mong muén va nhép chudt vao biéu tuong hoac chon
Debug — Unforce.
Ung dung Status Chart trong viéc kiém tra két noi day trong S7-200

Sau khi két n61 day ngoai vi voi cac ngd vao/ra cua PLC, viéc ké tiép 1a ki€ém tra

lai két ndi day nay dé phat hién ra cac 15i két nbi. Mot cong cuy hiru hiéu la str dung
Status Chart. Luu y khi kiém tra két ndi day:
& Doi véi ngé vdo:

- Cac ngd vao nao duoc ndi vai cac tiép diém thudng dong hay tin hiéu c6 muc
logic “1” thi cac ngd vao c6 dién dp va den bao trang thai cac ngd vao sang. Khi quan
st trong status chart, ta s& nhan thiy cac gia tri nay c6 muc logic “1”.

- Viéc kiém tra cac ngd vao nén thyc hién 1an lugt cho timg ngd vao theo bang
két ndi day vao/ra véi ngoai vi. Co nghia 1a mdi 1an ta chi thay doi trang thai ciia mot bo
tao tin hiéu (nGt nhan, cam bién,...) va quan sat trang thai ctia ngd vao dugc két ndi véi
no trong status chart.

- Ghi chép lai cac két ndi bi sai va sita chira.

+ Doi voi ngé ra:

- O trang thai binh thudng khi chwa c6 chuong trinh thi tat ca cic ngd ra ctia PLC
déu ¢ muc logic “0” (khong co6 dién ap) va dén bao trang thai cac ngd ra déu tit.

- Viéc kiém tra ndi day ngd ra nén thyc hién lan luot timng ngd ra theo bang két
nbi diy bang cach cho ngd ra mudn kiém tra 1én muc logic “1” trong status chart va
quan st trang thai ctia ngoai vi duge két ndi twong mg. Néu ngoai vi twong g c6 dién
ching t6 n6 duge két nbi diing con nguoc lai két ndi sai.

- Ghi chép lai cac két ndi sai va sira chia.

3.4 THUC HANH KET NOI DAY PLC VA THIET BI NGOAI VI
Thiét bi
- May tinh, Cap PC/PPI loai cong COM RS232
- B0 thyc hanh PLC, Day nbi
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- Ddng hdé do VOM
Cdc buoc thuc hién

Buwéc 1. Xéac dinh cac thanh phan co ban trén PLC
Buée 2. Xac dinh so dd dau day co ban cho PLC

CPU 221 DC/DCIDC
(BEST 211-0AA22-0XB0)

24 VDT Power

togy [
ASTANIRV N INNVIGNINN TN TN TR
M L: 00 010202]e w» » L[W e Dg

MO0 01 D2032M 04 05]e « [W L+ ]

VY0V 1 Y0 Vo L L L L L 1 9

F LT ]
T e

CPU 221 AC/DC/Relay
{BES7 211-0BA22-0XB0D)

120240 VAC Power

cefinzel ¢

COEOHEOVOOS

iL 00 01 02 = 3103

]« = [ n i ag]
[ M 000102 03 M 02 05]e w[m 1+ ]
DL DD

[TTTTT]

Lfidf

24 VDC
Sensor Power
= Qutput

Hinh 3.32: So d6 diu ndi CPU 221

CPU 222 DC/DCI/DC

({BEST 212-1AB22-0XB0) 24 VDC Fower

1000000 ;7

ISCVNVA S AV G AV S sV ey

ML+

00 01 02 03 02 os5)«[ + ML=DC]

[ oopot 0203 2% 0205 08 o7|[m v ]
LA
[TTTTT] |

(1

L1
( ( ( ( 24 VDT Sensor)
Power Cutput

CPU 222 AC/DCiRelay
{6EST 212-1BB22-0XB0) 120/240 VAC Power

bl

iL J0 0.1 D2 &

2L 03 02 o5 |[& s Li

|

[ *Mc0 01 0203 2% 04 0S5 06 07 |[M L+

@@@@@@@@@@@@

lllllll
((f]}

T[T

24 u':lC .:.-r-sc
er Cutput

Hinh 3.33: So do diu ndi CPU 222

CPU 224 DCIDCIDT
{BEST 214-1AD22-0XB0)

24 VDT Power

10000

|

I

00000 14

SN S SH S NSV IN VANV VY

i il+ D0 01 0.2 0.3 04

2W 2+ 0.5

0s 07

10 i1 ]e[ £ M L+ Dc]

iM 0.0 0.1 0.2

0304 05 DEOT 28 10 11 12 13

I | |

@@@@@@@@@@@@@@@@@@

L]

|1|

(1

l% VDC Sensor
Power Clutput

Hinh 3.34: So d6 d4u nbi CPU 224 DC/DC/DC
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CPU 226 DC/DCIDC (6EST 216-2AD22-0XB0)

CPU 226XM DC/DCIDC (BEST 216-2AF22-0XB0)}
24 VDC Power

100U000QY LT 00000000 it

SIS IS SIS TS IS NS WSS NN

M i+ 0.0 01020304 35 0607 2M20+] [0 11 1.2 13 14 1.

+

S 1617 % - M L+ DC|

M 00 01 020304050607 10 1212 13 14][20 15 15 17 20 21 22 23 24 35 26 27 M L+ |

DRV Y| LYV SOVY

UL T

24VDC
Sensor Power Cutput

Hinh 3.35: So dd d4u ndéi CPU 226 DC/DC/DC

CPU 226 AC/DC/Relay (6EST 216-2BD22-0XB0)
CPU 226XM ACIDC/Relay (BEST 216-2BF22-0XB0)

20000 $000009000000) [ ==

QOOCOCOOOROR| OO OOCON

1L 00 01 02 03 ™ 2L 02 0F 06 0710 |[3L 11 1.2 1314 15 15 17 _®m &L W L= OC |

1M 00 01 02 03 04 05 06 07 1.0 12 1.2 1.3 14]|[2M 15 16 17 20 21 22 23 24 25 26 27 M L+ |

1o LA L L L LV L Vo LA O L L L LV || Vo L a1 Vs L Lt 1 g L L 1 Vs L Vs L Vo L s

UL RS

Hinh 3.36: So dd d4u n6i CPU 226 AC/DC/RLY

EM 231 Analog Input,

EM 235 Analog Combination EM 232 Analog Output,
4 Inputs 4 Inputsit Output 2 Qutputs
{6EST 231-0HC22-0XA0) (BEST 235—0K0224XAO: (6EST 232-0HB22-0XA0)

ol |91 o0 ot i

SIS ININ TSI SIS I J RSN IS SU IS INN IV oY AN IOV RV RN

FA A+ A RB B+ 5- RC C+ ¢ RO DO+ O ||[(RA A+ A~ "E B+ B- RC €+ ©- "0 D+ O ||| [ ™0 wo_@_m w1 L1_e |
M L+ L] e » & & [Gan][ Confguaton [M = [#3 w o |[Gafome=|[ Corfeumion | .- & 8
20000e ooeoee) | | PRV

0T AN

il

Power

7l

24 =
vDC
Powier

Hinh 3.37: So d6 d4u ndi cac module md rong Analog
Budéc 3. Thyc hién dau ndi
- PLC v6i cac module trong bg thuc hanh PLC
- Dung déng ho do va vé lai so do ndi day cua PLC v6i b thuc tap
- Két nbi day PLC va thiét bi 1ap trinh.



3.5 CAI PAT VA SU DUNG PHAN MEM STEP7- MICROWIN
Thiét bi
- KitPLC.
- PC c6 phan mém STEP7-MicroWin32.
Cép PC/PPI.
- Day nbi.
- VOM ké.
Cac buéc thuc hién
Buwéc 1. Tao mot chuong trinh diéu khién méi cho S7-200 trén phan mém Step7-
Micro/Win32 c6 dang LADDER nhu sau:

LADDER nhuw gau:

Hetwork 1 NETWORK TITLE (=ingle ine) Hetwork 3
10.0 10.1 Q0.0 SM0.0 ADD_DI
| | | {
= —C ) o ool
Qo0 VDO-IN QUTEMDO
_| I— VD4+INZ
Hetwork 2
SMO.0 MOY_DWy
|
—] | EN ENo —)|
+124IN QUTFVDOD
MOY_DWy
EN eno—
+204IN QUTPVD4

Hinh 3.38: Chuong trinh mau
Budc 2. Tao bang Symbol nhu sau:
- 10.0: “PushStart”, 10.1: “PushStop”, Q0.0: “Lamp”
- VDO: “Numerl”, VD4: “Numer2”, MDO: “Result”
Bang 3.2 Symbol

e Symbol Address Comment
1 Q PushStart 0.0 nut nhan start (thuong ho)
2 Q PushStop 0.1 nut nhan stop (thuong dong)
3 ] |Lamp Qoo
4 1 |Mumber D0
5 1 [Mumber2 D4
6 ) |Result MD0
=

Buéc 3. So sanh su thay doi ctia chuong trinh trudc va sau khi tao bang Symbol.
Nhan x¢ét?
Budce 4. Bién dich va nap chuong trinh vao PLC.
Budére 5. Kiém tra hoat dong chuong trinh.
3.6 Bai tap
1. Néu cach nhan biét loai PLC S7- 2007
2. Trinh bay cong cu kiém tra diy ndi bang phan mém.
3. Viét chuong trinh cho PLC diéu khién cac dén nhu sau:
- Khi nhan 10.0 thi dén Q0.0 sang.
- Khi nhan 10.1 thi dén Q0.1 sang.
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- Khi nhén 10.2 thi dén Q0.2 sang.
- Khi nhan 10.3 thi dén Q0.3 sang.
- Khi nhan 10.4 thi dén Q0.4 sang.
- Khi nhén 10.5 thi dén Q0.5 sang.
- Khi nhén 10.6 hodc 10.7 thi cac dén tat hét.
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Bai 4:

CAC PHEP TOAN NHI PHAN CUA PLC

GIOI THIEU

Hé nhi phan (hay hé dém co s6 2) 1a mot hé dém dung hai ky tu dé biéu dat mot
gia tri s6, bang tong sd cac lity thira cta 2. Hai ky tu d6 thuong 1a 0 va 1. Str dung hé

nhi phén trong 14p trinh PLC ¢6 vu diém 1a dé dang thuc hién, tinh toan don gian.

MUC TIEU BAI HQC
+ Vé kién thirc:
- Trinh bay céac lién két Logic;

- Trinh bay cic 1énh ghi va xoa gia tri tiép diém;
- Trinh bay duoc nguyén 1y lam vi¢c cua Timer, Counter.

- Trinh bay nguyén ly lam viéc va ing dung cua timer, Counter trong s7-200;

+ Vé ky nang:

- St dung thanh thao cac 1€nh logic, timer, counter;
- Thuc hién cac phép toan nhij phan trén PLC dat yéu cau k¥ thuat.

+ Vé thdi do:

- bam bdo an toan va vé sinh cong nghiép

NOI DUNG BAI HQC
4.1 CAC LIEN KET LOGIC
4.1.1 Cac phép toan Logic co ban

Trong phan nay trinh bay cac phép toan ddi véi dit liéu 13 bit. Trude tién 13 phan
Iy thuyét sau d6 toi vi du va chuong trinh. CPU sir dung trong cac vi du 1a loai

DC/DC/DC (ngudn cung cip cho ngd vao, ra va CPU 1a 24Vdc).

Bai nay chil yéu trinh bay vé cac phép toan lién quan dén bit hay con goi 1a phép

toan nhi phan. Vi vay khi viét chuwong trinh, ta chi liy cac phan tir trong bit logic.

Phép toAdn AND

Phép toan AND duoc str dung khi ¢6 yéu cau diéu khién 1a trang thai caa 2 hay
nhiéu tin hiéu dong thoi xay ra thi s& thuc hién mot nhiém vu diéu khién nao d6 (ngd ra
bang 1 khi tdt cd ngé vio ¢ trang thdi 1). Trong diéu khién c6 tiép diém, phép toan

AND tuong duong hai tiép diém NO mic noi tiép.

Vi du 1: Pén H1 s& sang néu dong thoi ca 2 cong tic S1 va S2 & trang thai dong

mach. Pén tat khi 1 trong 2 cong tic hd mach.

ko

SW|SQT

1)

el
T

10.1

M

I

82 k- ﬁ

PLC

Q0.0

Q0.1

Qo.2

Q0.3

L

H1
H1

ol
:

a) b)

Hinh 4.1: a) So do tiép diém, b) So dd két ndi PLC
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D I0.0
I0.1 10.0— AND — (0.0

Q0.0 101

0.0

no H

101 Q0.0
= =
Hinh 4.2: Chwong trinh biéu dién lién két And dang LAD, STL va FBD
Phép todn OR
Phép toan OR duoc str dung khi c6 it nhat mot trong cac ngd vao théa mén diéu
kién ctia yéu cau thi s& thuc hién mot nhiém vy diéu khién nao d6 (ngé ra bang 1 khi c6
it nhat mét ngé vdo ¢ trang thdi 1). Trong diéu khién c6 tiép diém, phép toan OR tuong
duong hai tiép diém NO mic song song.

Vi du 2: C6 2 cong tic S3 va S4 déu l1a thudng hé. Hay viét chuong trinh sao cho

néu mot trong 2 cong tac dong lai thi dén H2 s& sang. Pén tit khi ca 2 cong tic déu mo.

sfol L
VM

0.0  10.1 ] 102 | 103 - M

H PLC

Q0.0 | Q0.1 | Q0.2 | Q0.3 . L

a) b)
Hinh 4.3: a) So do tiép diém, b) So d6 két ndi PLC

0.2 Qo1

)
0 | 024 OR Qo1
103

Hinh 4.4: Lién két OR dang LAD, FBD va STL
T6 hop lién két And va Or
Trong thuc té, cac doi tuong diéu khién phu thudéc vao mot to hop cac lién két
logic AND va OR. Tuy theo lién két nao ding trudc ma s& co cac 1énh & STL khac
nhau, ¢ dang Lad cac cong tic ghép song song va nbi tiép hay nguoc lai.
Pé thuc hién phép OR hai lién két AND lai v6i nhau thi trong chuong trinh viét &
dang STL phai stir dung thém I¢nh OLD.

D I10.2
10.3
Q0.1

nort

00| 01| w2| w3af .. M
PLC
qu.u|qo.1|qo.2|ou.3| | L

H1

24y
b) 1

Hinh 4.5: Lién két And trudc Or a) So d6 tiép diém, b) So d6 két ndi PLC
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0.0 0.1 Q0.0 LD I0.0
|_| ) A I0.1
LD I0.2
A I0.3

0.2 0.3 OLD
| | = Q0.0

Hinh 4.6: Chuong trinh lién két And truéc Or
Dé thyc hién phép AND hai lién két OR lai v6i nhau thi trong chuong trinh viét &
dang STL phai stir dung thém I¢nh ALD.

BREERE M 1

81 83 _|_
00| 101 ] 102 ] 103 ... M
Sh\ s PLC
H2
a) b) T
Hinh 4.7: Lién két Or truéc And a) So db tiép diém, b) So d6 két ndi PLC

0.0 10.1 Q0.0
LD 10.0
l:; —— ) 0 10.2
LD 10.1
0.2 0.3 q ed
ALD
—— . 00.0

Hinh 4.8: Lién két Or trudc And

Q1 Qo2 | 3| ... L

Phép toan XOR
Phép toan XOR dugc sir dung khi ¢ 2 tin hiéu ma néu chung c6 cing trang thai
thi ngd ra s& xudng mirc 0 con néu 2 tin hiéu nay khac trang thai thi ngd ra s& 1én muc 1.
Day la phép so sanh khéc.

00| W1 102 ] 103 e M
# PLC
Q0.0 | QD1 | Q02 | Q03 e L

Ea—

Hinh 4.9: Lién két And Or

a) So db tiép diém b) So db két ndi PLC
0.0 0.1 Q0.0
LD 10.0
= ) nod orR H AND }aoo ON 10.0
009 IDN  I0.1
0.0 10.1 o1d—on ] gw L0
N 0.1 = 00.0

Hinh 4.10: Lién két xor dang LAD, FBD va ST
BAI TAP Thuc hanh ieng dung lién két logic trong diéu khién
Phan nay trinh bay mot s6 vi du ing dung nhé sir dung cac lién két logic. O mot
sO vi du co trinh bay mach diéu khién thong thuong véi kiéu ndi day khi khong dung
PLC dé chung ta thay su gidng nhau va khac nhau gitta 2 kiéu diéu khién.
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+ Mach duy tri

513‘ SQ?
F - 24—
Stk K
oo 1| 2| n: M
PLC
S2p--f #
o |oor ooz (@3] .. | L

s T

Hinh 4.11: Mach duy tri vu tién Stop a) So d6 tiép diém, b) So d6 két ndi PLC
Khi 4n S1 thi dong dién qua S2 cip cho cudn day K1, tiép diém K1 dong lai, khi
nha S1 thi dong dién cap ngudn qua khoa K1 tu duy tri. Khi 4n S2 thi ngat dong qua K1

ngung.
Chuong trinh nap cho PLC
[ PROGRAM COMMENTS
Metwork 1 Hetwork, Title
[ Metwork Comment
101 0.0 Qoo
| | | | [
/1 1 | )
aoo
| |
1 I
Metwork 2

Hinh 4.12: Lién két Logic tao mach duy tri

Khi 4n mo 10.0 thi ngd ra Q0.0 tac dong, tiép diém cua ngd ra Q0.0 mic song
song 10.0 duy tri cap dién cho chinh né mic du khong con tac dong 10.0. Khi 4n dimng
10.1 thi ngd ra mat dién. Mach nay con c6 tén goi 12 duy tri vu tién dirng may.

& Piéu khién ON/OFF c¢6 bdo trang thdi

Khi S2 m¢ thi dén dé sang bao dung, khi S2 dong thi cong tac to K1 c6 dién mo
dong co, tiép diém thuong kin K1 mé ra dén do ngung, tiép diém thuong hd K1 dong
lai lam dén xanh sang bao chay hinh 4.13.

Binh thuong Q0.0 khong c¢6 dién tiép diém thuong dong ctia néd cap cho Q0.2
hoat dong bao dirng. Bat 10.0 dé sin saing mé mdy. Khi 4n mé 10.1 thi ngd ra Q0.0 tac
dong, tiép diém ciia ngd ra Q0.0 mac song song 0.1 duy tri cap dién cho chinh né mic
du khong con tac dong 10.0. Tiép diém thuong dong cua Q0.0 ngit dién lam Q0.2 ding.
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Lhi
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Bao chay Bao dirng
b) (anh)  (d6)

Hinh 4.13: Mach diéu khién dong co on/off c6 dén bao trang thai
Network 1 ON/OFF dong co
[U U 0.1

T-1°

Network 2 Bao dong co hoat dong
Q0.0 Q01

— = )

Network3  Bao dong co dung
Q0.0 Q0.2

o) _I ! I_( )
Hinh 4.14: Diéu khién dong co c6 bao trang thai
& Diéu khién dao chiéu quay déng co

E_I_ L‘:T_

Fq G )
QI o] 17 1

B |y

m|35m1‘3] 52"\

[ LU
2| 4 8 2| 4
k1
M N

3 Coumy i thuly Biuquly Bda
i dimg

Hinh 4.15: Mach déo chiéu quay dung khi cu dién
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Hinh 4.16: So dd két ndi PLC

Network 1 ON/OFF quay pha

—l |’| L 3
Lmd

Network 2

T

Network 3 Bao dong co quay phai

Qoo

I T

Network4  Bao dong co quay trai
Q0.1 Q0.3

— € ?

Network5  Bao dong co dung
Q0.0 (EIR] Q0.4

—i——e——€ 2

Hinh 4.17: Chuong trinh déo chiéu quay dong co

Mx.y 12 cac 6 nhd trung gian dé luu két qua cia mot phép toan nao do. Trong S7-
200 c6 32 byte nhd M (tir M0.0 dén M31.7). Chiing dugc xem nhu 1a cic ngd ra trung
gian. Khi mét nguén cép thi no1 dung dugc nh¢ trong cac bit nhd M cé thé bi mat hoac
van con giit lai tuy thudc vao viée dat thudc tinh cho ving nhé nay 1a retentive (nhé 1au
dai) hay non-retentive (khong nh¢ 1au dai).

Trong LAD thi bit nhé nay ldy ra va st dung nhu mot ngd ra (coil).

Vi du: Mach logic stir dung bit nhd

Khi 10.1 va 10.2 d@6ng thi bit M0.0 c6 dién, lac d6 MO0.1 ciing ¢6 dién, lac nay néu
dong 10.4 thi ngd ra Q0.0 c6 dién. hoac khi 10.1 va 10.0 c6 dién thi Q0.0 c6 dién boi
MO.2 c6 dién.
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Network 1 MO0 Network 3 M0 1

101 102 M0.0 0.0 10.1 M0.1
— —C ) — )
103 MO0.0

— —H
Network 2 MQ.2 Network 4 Q0.0

0.1 0.0 MO2 M0.1 104 Q0.0
— —C —H <)
02 MO0.2

— —

Hinh 4.18: So d6 diéu khién Logic st dung bit nhé
4.1.2 Cac 1énh ghi / xo4 gia tri cho tiép diém
Lénh ghi gia tri cho tiép diém (SET)

Lénh SET (S) 14 1énh thong dung c6 trong hau hét cac PLC. Lénh Set s& dit trang
thai ciia mot hodc nhiéu bit (thudc vung nhé V, M, Q, T, C, SM, L) c6 dia chi lién tuc
1én murc va duy tri ¢ trang thai nay cho dén khi bi x6a bang mot 1énh khac. Ta co thé Set
mot 1an tbi da t6i 255 bit. Lénh SET chi duoc thuc hién khi Stack 0 c6 gia tri logic “1”.

S_Bit
- s)

CU phap: dang LAD  n . Véi S_Bit 1a bit ddu tién ctia ving nhé can dit 1én
mizc logic “1” va n 13 sb lugng bit bat dau tir S_Bit.
Vi du: Chuong trinh Lad c6 dang nhu sau:

Hinh 4.19: So d6 diéu khién set 3 bit 1én “1”

Khi tin hiéu tai 10.0 1én murc “1” thi s& set 3 bit bat dau tir Q0.0 dén Q0.2 1én gia
tri logic “1”.

Lénh xo4 gia tri cho tiép diém (RESET)

Lénh RESET (R) ciing 1a 1énh théng dung c6 trong hau hét cac PLC. Lénh Reset
s€ dat trang thai cua mot hoac nhiéu bit (thuoc vung nhd V, M, Q, T, C, SM, L) c6 dia
chi lién tuc vé muc 0. tuong tu nhu 1€nh Set chung ta c6 thé Reset mot 1an toi da tGi 255
bit.

S_Bit
4 RY ‘ ‘ ‘

Ca phép: dang LAD n . Véi R _Bit la bit dau tién cta vung nhd can dat ve
mure logic “0” va n 13 sb lugng bit bat dau tir R_Bit.

Vi du: Chuong trinh Lad ¢6 dang nhu hinh 4.20: Khi tin hiéu tai 10.1 1én mtrc 1
thi s& Reset 3 bit tir Q0.0 dén Q0.2 xudng mirc logic “0”.

0.1 Q0.0

I—(Fj)

Hinh 4.20: So d6 diéu khién reset 3 bit vé “0”
Mach nhé R-S
Mach nhé 13 mach c6 hai trang thai 6n dinh va thong qua tin hiéu ngd vao ma
trang thai ctia né thay doi. Ddi véi mach diéu khién dung relay va contactor ta c6 mach
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tir duy tri. Con trong PLC c6 khau R-S (viét tit cua Reset va Set).

Mach nhé R-S 1a rat céan thiét trong ky thuat diéu khién. N6 duoc xem 1a mot
chtrc ndng co ban trong hau hét cac loai PLC va duge chia thanh hai loai 1a: Uu fién
SET va wu tién RESET.

Bo wu tién set

—_— 51 OUT pem
SR

— R

Ky hi¢u
Vi xxx: dia chi can diéu khién
S1: Ngd vao Set, ky hi¢u uvu tién set
R: Ngd vao Reset
OUT: Ngb ra
SR: Ky hi¢u khau R-S
Néu ca hai ngd vao cung 1én murc “1” thi ngd ra 1a “1”, uu tién Set
Bo vu tien Reset

e B OUT p——
RS

- R1

Ky hiéu

Véi: xxx: dia chi can diéu khién
S: Ng0 vao Set,
R1: Ngd vao Reset, ky hi¢u wu tién Reset
OUT: Ngo ra
SR: Ky hi¢u khau R-S

Néu ca hai ngd vao cung 1én murc “1” thi ngd ra 1a “0”, uu tién Reset
Ciac qui tic khi sit dung Set va Reset

Khi sir dung céac 1énh S va R trong chuong trinh PLC can chil ¥ cdc qui tdc sau:

- Cac diéu kién lam cho doi twong diéu khién & mike tich cuwc (logic “1”) dwoc sir
dung voi lénh S.

- Cdc diéu kién lam cho doi twong diéu khién ¢ mirc khong tich cuc (logic “0”)
duwoc sir dung voi lénh R.

- Khi viét lénh S cho mét doi twong diéu khién thi nhdt thiét (tiy theo yéu cau
cong nghé) phai ¢6 mét 1énh R cho doi twong diéu khién do.

- Néu Iénh S dwgc viét trude lénh R thi két qua thu duoc sé la két qua cua lénh R
néu cd hai diéu kién cho S va R ciing & mire logic “1” nghia la doi twong diéu khién ¢
muec logic “0”.

- Néu Iénh R duoc viét trude 1énh S thi két qua thu duoc sé la két qua cua lénh S
néu cd hai diéu kién cho S va R ciing & mire logic “1” nghia la doi twong diéu khién ¢
miurc logic “1”.
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- Khi da viét chwong trinh véi lénh S thi khong dwoc sir dung tiép diém tw duy tri
(loai bé tiép diém tw duy tri).

- Tuy theo cong nghé khi sir dung cdc diéu kién cho lénh R thi & trang thai binh
thwong cdc diéu kién nay phdi cé mire logic “0”.

» Thuwe hanh Iénh Set va Reset
£ Mach ddio chiéu quay dong co

Dé don gian, vi du nay lay lai yéu cau cong nghé ctiia mach diéu khién dao chiéu
quay & muc trén hinh 4.15. Tuy nhién can phai sir dung mach nhé RS khi lap trinh.

Phan tich: Theo yéu cau cong nghé ta c6 cac nhan xét sau:

1.Déi véi contactor K1 (duoc dong dién gian tiép bai K11).

K2 - Piéu kién Set (Iam cho K1 c6 dién): Nut nhan S2 dugc an. Tuy nhién vi 1y
do an toan K2 mét dién méi duoc phép mé may nén phai két hop thém diéu kién K2
mat dién.

Set K1=S1" K2

- Diéu kién Reset (Iam cho K1 mat dién): CO 2 kha niang 12 hodc nut nhan dimg
S1 duoc an hodc tiép diém bao vé qua dong Q1 tac dong.

Reset K1= S1 v Q1

- Vi Iy do an toan, K1 bi mat dién néu diéu kién SET va RESET cho n6 cing ¢
logic “1” Vva sw dung khdu SR.

2. Péi véi contactor K2 (dugc dong dién gian tiép boi K21)

- Piéu kién Set: NGt nhan S3 duoc an. Tuy nhién vi 1y do an toan K1 mét dién
méi dugc phép mo may nén phai két hop thém diéu kién K1 mat dién.

Set K2 =S3~ K1

-Piéu kién Reset: Co 2 kha nang 1a hodc nut nhéan dung S1 duoc an hoic tiép
diém bao vé qua dong Q1 tac dong.

Reset K2= S1 v Q1

-Vi Iy do an toan, K2 bi mat dién néu diéu kién SET va RESET cho nd cing &
logic “1” a sir dung khdu SR.

3. Doi véi dén bdo HI.

-Dén sdng khi K1 ¢6 dién va tdt khi KI mat dién
H1=K1

4. Déi véi dén bdo H2

- Pén sang khi K2 ¢é dién va tat khi K2 mdt dién.
H2=K2

5. Déi véi dén bdo H3

- Pén sang khi ca K1 va K2 mat dién.

H3 = K1" K2

Theo céc phan tich ta viét duoc chuong trinh nhu sau:
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4.2 TIMER
4.2.1 Giéi thiéu

Network 1 ON/OFF quay phai {contactor K1)
0.1 Q0.1 Q0.0

| | | S
l 141 5—_our—)]

RS

0

10

— / } R1
03

—

Network 2 ON/OFF quay trai (contactor K2)
0.2 Q0.0 Q0.1

RS
0

10

— /| R1
103

—

Network 3 Den bao quay phai (H1)
Q0.0 Q0.2

Network 4 Den bao quay trai (H2)
Q0.1 Q03

— < 2

Network 5 Den bao dung (H3)
Qoo Q01 Q0.4

— /| 1+ —C )

Hinh 4.21: Chuong trinh lad

— o

B dinh thoi dugce st dung trong céc yéu cau diéu khién can tri hodn veé thoi gian.
Pay 14 phan tir chtrc ning co ban ciia cac bo PLC va rat thuong duoc st dung trong cac
chuong trinh diéu khién. Chéng han nhu mdt bang tai khi ¢6 tin hi¢u hoat dong s€ chay
trong 10s r0i ding lai, mot van khi nén can c6 dién trong 5s, nguyén liéu can tron trong

thoi gian 10 phut.... PLC S7-200 loai CPU 224 c6 256 Timer c6 dia chi tir TO dén

T255, chia lam 3 loai:

- Timer dong mach cham TON (On-delay Timer).

- Timer dong mach cham c6 nhd TONR (Retentive On-delay Timer).

- Timer ngat mach cham TOF (Off-delay Timer).

Khi sir dung mot timer chung ta can phai xac dinh cac thong s sau:
- Loai timer (TON,
- B§ phan giai cuia Timer. C6 3 d) phan gidi la: 1ms, 10ms va 100ms

TONR hay TOF)

- Sb cua timer sé st dung, vi du TO, T37 can tra bang dé biét loai timer sir dung

tuong img vdi cac sO nao.

- Khai bao hang so thoi gian tuong ing véi thoi gian can tri hoan dya vao do

phan gidi cua timer.

- Tin hiéu cho phép bat du tinh thoi gian.
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Bang 4.1 Timer trong PLC S7-200

Do

Gia tri

Lénh A e . CPU 221 CPU 222 CPU 224 CPU 226
* phan gidi| cwc dai
TON 1ms 32,767s | T32,T96 T32, T96 T32, T96 T32, T96
10ms 327,67s | T33+T36 T33+T36 T33+T36 T33=T36
T97+T100 T97+T100 T97+T100 T97+T100
100ms 3276,7s | T37+T63 T37+T63 T37+T63 T37+T63
T101+T255 | T101+T255 | T101+T255 | T101+T255
TONR 1ms 32,767s | TO,T64 T0,T64 T0,T64 T0,T64
10ms 327,67s | T1+T4 T1-T4 T1-T4 T1-T4
T65+T68 T65+T68 T65+T68 T65=T68
100ms 3276,7s | T5=T31 T5-T31 T5+T31 T5+T31
T69+T95 T69+T95 T69+T95 T69+T95
Ky hiéu chung ctia Timer trong S7-200 biéu dién & LAD nhu sau:
Taxx
-1 IN T_t}-’p

“4FT ???ms

Txxx: Ky hi¢u va s6 thu tu cua timer,

IN: Ngo vao bit, cho phép timer hoat dong
PT: Ngd vao sb Integer, hing s6 thoi gian
T_typ: Cho biét loai Timer. C6 thé 1a TON, TONR hay TOF

?777ms: Bao d) phan giai ctua timer, ty dong xudt hién theo Txxx.

Thoi gian tré dugce tinh theo cong thic

Thoi gian tri hodan = [PT] x [???ms].

4.2.2 Timer ¢6 nhé TONR
Céac Timer nay duwoc sir dung khi can tich lily mét s6 khodng thoi gian roi rac.

Gid tri hién hanh TONR chi ¢6 thé bi xéa bcing lénh Reset (R).

Timer dong mach cham c6 nhd TONR (Retentive On-Delay Timer) thuc hién
dém thoi gian khi ngd vao IN ¢ mirc logic “1”. Khi gia tri hién hanh Txxx 1én hon hoic
bang thoi gian dit trude PT (preset time), thi Timer Bit & logic “17”. Gié tri hién hanh
ciia TONR duoc giit lai khi ngd vao IN & logic “0”. TONR duoc sir dung dé tich liy
thoi gian cho nhiéu chu ky ngd vao IN ¢ mirc “17. Timer nay van tiép tuc dém sau khi
da dat dén gia tri dat trude va dung lai & gia tri max 32767.

C6 64 timer TONR trong S7-200 CPU 224 dugc phan chia theo d§ phan giai nhu
¢ bang 4.1.

Vi du sit dung TONR nhu chuong trinh sau:
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Network 4 An Example about Retentive On Delay Timer

no 5
|} ™ TONR

50-4PT 100 ms

Network 5 ResetTimer TS

1.1 15
L ——C )
1
Metwork 6 TS (T hit) control Q1.0

Q1.0

™Y

Hinh 4.22: Chuong trinh stt dung TONR
Chuong trinh hoat dong nhu mé trong gian do thoi gian hinh 4.23
TONR

N L T = 32767 32767

PV 50 _______

T(current) TH

Reset 1.1

T(bit) ™
Hinh 4.23: Hoat dong ctia TONR
Thoi gian tré T =PT*d0 phan giai ctia T5 =50*100ms=5000ms = 5s
4.2.3 Timer khong c6 nhé TON (On-Delay Timer)
Timer nay dwoc sir dung khi ¢é yéu cau tri hodn mét khoang thoi gian sau khi

ngo vao IN tac dong lén “1”. Gia tri hién hanh cua TON bj xoa khi ngo vao IN o logic
“0”.

TON thyc hién dém thoi gian khi ngd vao IN ¢ muc logic “1”. Khi gia tri hién
hanh (Txxx) 16n hon hodc bang thoi gian dit trude PT (preset time), thi Timer Bit &
logic “17. Gia tri hién hanh cia TON bi x6a khi ngd vao IN & logic “0”. Timer tiép tuc
dém du da dat dén gia tri dat PT va dung lai khi dém dén gia tri cuc dai 32767.

S6 tht tu timer TON/TOF trong S7-200 duogc phan chia theo d6 phan giai nhu ¢
bang 4.1:

4.2.4 Timer khong c6 nho TOF (Off-Delay Timer)

Sit dung timer nay khi can tri hodn thém mét khodng thoi gian réi méi tat ngod ra
ké tir khi tin hiéu ngé vao IN xuéng “0”. Timer TOF chi thie hién dém thoi gian khi IN
chuyén tir “1” xuéng “0”.

Khi ngd vao IN cua TOF ¢ logic “1”, thi Timer Bit ngay lap tic duogc dat 1én
mirc logic “1” va gia tri hién hanh dugc x6a vé 0. Khi ngd vao IN xubng “0”, thi timer
dém cho dén khi thoi gian troi qua dat dén gia tri thoi gian dit trude. Khi dat dén gia tri
dat trude, Timer Bit duge dat vé “0” va gia tri hién hanh dimg dém. Néu ngd vao IN &
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“0” trong khoang thoi gian ngén hon gia trj dit trude, thi Timer Bit gitt & “1”.

Dé xo6a timer, c6 thé st dung 1énh Reset (R) s& lam cho Timer Bit & murc logic
“0” va gia tr1 hién hanh cua timer (Timer Current) =O0.

Cha y: Vi TON va TOF st dung cung loai timer, nén trong mét chuong tinh diéu
khién khong thé dit cho ca hai c6 cing s6 Timer. Vi du di dat TON 1a T37 thi khong
duogc dat TOF 1a T37.

Vi du sir dung TON nhu chuong trinh sau:

Network 1 An Example about On Delay Timer

10.0 T37

—| : IN TON

504PT 100 ms

MNetwork 2 FReset T37
0.1 T37
— ")
1
Network 3 TEit(T37)

_I 137 QEI.EI)

Hinh 4.24: Chuong trinh st dung TON
Chuong trinh hoat dong nhu mé trong gian do thoi gian hinh 4.25
TON

z
S
=

-r—————-

T(bity  T3T.

Hinh 4.25: Hoat dong cua TON
Thoi gian tré T=PT*d9 phan gidi cia T37 = 50*100ms=5000ms = 5s
4.2.5 Thuc hanh véi Timer

+ Tao xung cé tian so theo mong muon
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Network 1 Tao toff
T255 T254

—] 7 —W TON

toff4PT 100 ms

Network 2 Taoton
T254 1255

— N TON

ton4PT 100 ms

Network 3 Xung theo ton va toff
1254 M10.7
] | 'd
1 I ~
Hinh 4.26: Chuong trinh tao xung
Chuong trinh theo hinh 4.26 st dung 2 timer TON khoa chéo nhau. Tuy thudc

vao xung can ldy c6 thoi gian ton VA torf 12 bao nhiéu ma ta c6 thé chon sd timer TON

phu hop. Trong Gng dung nay, chon T254 va T255 lam timer tao xung va thoi gian thi
tiy theo nguoi str dung mong mudn cho vao gia trj ton VA torf & ngd PT ctia timer. Xung
duoc luu & bit M10.7.

+ Timer xung (Pulse timer)

Timer xung s& cho ngo ra la mdt xung khi tin hi¢u vao & muc logic “1” c6 thoi
gian 16n hon hay bang thoi gian dit ¢ timer xung. Dé dé hinh dung xem gian do thoi
gian cua chuong trinh tao timer xung véi ngd ra timer 1a Q0.0, ngd vao tin hi¢u 1a 10.0,
thot gian xung 1a 5s nhu sau:

Network 1 Set Memory Bit cho Pulse Timer
10.0 M0.0
| | | '
I 1R (s)
Network 2 Khoi dong Timer T252
M0.0 T252
IN TON
504PT 100 ms
Network 3 Reset Memory Bit M0.0
T252 MO0
R )
100
_l /
Network 4 Xuat ra Output Q0.0
MO.0 Q0.0

Hinh 4.27 Chuong trinh Timer xung
* Ddo chiéu quay dong co cé khéng ché thoi gian
Mo ta hoat dong

Mot dong co dién 3 pha co thé dao chiéu quay. Khi 4n nat quay phai “S1” (NO)
thi dong co quay phai, dén “H1” sing bao dong co quay phai. Khi 4n nat nhin quay trai
“§2” (NO) thi dong co quay trai, dén “H2” sang bao dong co quay trai. Pong co c6 thé
dirng bét clr lic nao néu an nat nhin dimg “S3” (NC) hodc xay ra sy ¢d qua dong 1am
cho tiép diém (NC) cua thiét bi bao vé “Q1” (motor CB) tac dong. Khi dimg thi dén bao

“HO” sang.
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Viéc dao chiéu quay khong thé thuc hién duogc sau khi nat dung “S3” duogc an va
chua hét 5s chd cho dong co dimg han. Pén bao chd doi “H3” s& chop tit véi tan sb
1Hz trong thoi gian chy dong co ding han.

M20

_I 01 0o }__( 2 )

- —
Network 2 3 it koa

0o 01 M23 M20

Network 6
122 M1 1

= — )
—y »J Y

Hinh 4.28 Chuong trinh Lad

Phén tich:

- Trong céc bai toan diéu khién dong co, ta can phai chi y xem, néu cé sy ¢b xay
ra v6i cac nat nhan c¢6 1am cho ddong co hoat dong khong theo mong muén hay khong.
Dé dé phong truong hop nay xay ra, ngudi lap trinh phai tao ra mot khoa.

Déi voi mach dao chiéu quay, co khong ché thoi gian dimg (¢ ddy 1a 5s) thi khoa
s& khéng ché khong cho dong co khdi dong khong theo mong mudn ciing nhu sai chiéu
quay. Néu khoa chua dugc x6a vé 0, thi khong thé khai dong hay dao chiéu dong co
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duogc. Trong bai toan nay, khoa x6a vé 0 khi ca 2 nat nhan “S1” va “S2” khongduoc tac
dong (& trang thai binh thuong), hodc thoi gian cho dimg da hét. Khoa duoc chon 1a
M2.0.

- Khi nat nhan dimg “S3” dugc an, déng co ding va phai doi trong thoi gian 5s
méi dimg hin, nén ta cin nhé lai trang thai ndy trong thoi gian 5s dé 1lam diéu kién SET
cho khéa M2.0. Chon memory bit M2.3.

- Dé dinh thoi 5s, st dung Timer TON. Chon timer T33

Chwong trinh ¢ LAD: Hinh 4.28
4.3 CUONTER

Trong nhiéu trudng hop, viée kiém tra mot sd lwong xac dinh phai thong qua
téng cac xung. Co6 thé thuc hién dém cac xung nay bang cac bo dém. Sir dung bd dém
c6 thé giai quyét duoc mot sé van dé sau:

-DPém s luong;

- So sanh v&i mot gia trj dit trude & cac truong hop bang nhau, nhé hon, 16n hon;

- Kiém tra su khac biét vé sd luong.

Bo dém cling co thé st dung dé thuc hién cac nhiém vu nhu: Cong cac xung cua
bd phat xung nhip va dwa vao d6 dé goi cac giai doan diéu khién lién tiép nhau. Hoic
céc yéu cau diéu khién theo chu ky lap nhu diéu khién dén giao thong.

Céc PLC thuong c6 3 loai b dém: bo dém 1én, bo dém xudng, bo dém lén-
xubng. C6 255 bd dém & S7-200 CPU 224 c6 dia chi tir CO dén C255. Chiing ciing ¢6 3
loai bo dém 1a:

- B6 ¢ém 1én CTU (Up Counter).

- B4 dém xudng CTD (Down Counter).

- B6 dém lén-xudng CTUD (Up/Down Counter).

Khi sir dung mét counter chung ta can phai xac dinh cac théng sd sau:

- Loai counter (CTU, CTD hay CTUD)

- S6 cua counter s& st dung, khong duoc gan cing mot s counter cho nhiéu
counter trong cung mdt chuong trinh.

- Khai béo gia tri can dém cho counter.

- Tin hiéu xung cung cap cho bd dém.

- Tin hiéu x6a bd dém.

4.3.1 B) dém 1én CTU (Count Up)
Bo dém CTU duogc biéu dién & LAD nhu hinh:

Co0¢
—CU CTU

1R

1PV
Cxxx: Ky hi¢u va sb tht tu cta counter,
CTU: Ky hiéu nhan biét bo dém 1én
CU: Bém lén. Ngd vio bit,
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R: X6a b dém vé 0. Ngd vao bit

PV: Gia trj dat trude cho b dém. Biéu dién & sb Integer.

MB&i khi tin hiéu tai CU tr mtc “0” 1én “1” thi bo dém s& tang gid tri hi¢én hanh
cua n6 1én 1 don vi. Khi gia tri hi¢n hanh ctua bd dém (Cxxx) 16n hon hoac béng gia tri
dat truoc tai ngd vao PV (Preset Value) thi ngd ra bit cua counter (counter bit) s€ 1én
mtrc “1”. Gié tri dém 1én t0i da 12 32.767. Pham vi ctia bo dém 1a CO dén C255. By dém
s& bi x6a vé& 0 khi ngd vao Reset (R) 1én murc “1”, hodc khi sir dung 1énh Reset dé x6a
bo dém.

Vi dy: Ct mdi xung tir “0” chuyén 1én “1” tai ngd vao 10.0, bd dém sé& ting 1 don
vi. Tr xung thir 5 trd di ngd ra Q0.0 s& 1én “1”. Néu c6 xung vao tai ngd 10.1 thi ngd ra

Q0.0 xubng “0”.
Vi du vé céach st dung bd dém CTU
Metwork 1 Ap example about Count Up Counter
0.0 Co

} tU CTu

_l
_l 101 | ]

Network 2 C hit

ca (0.0
] l {
1 | pS )

0.3 o
)
Hinh 4.29: Chuong trinh st dung CTU

Chuong trinh hoat dong nhu m6 trong gian d6 thoi gian hinh 4.30
4.3.2 Bo dém xuong CTD (Count Down)

Bo dém xudng CTD dugc biéu dién & LAD nhu sau:

Crooc
—CD CTD
LD
1PV

Cxxx: Ky hi¢u va sb thr tu cta counter, vi du: C20.

CTD: Ky hiéu nhéan biét bo dém xudng

CD: Ngd vao dém xudng. Ngd vao bit,

LD: Nap gia tri dat truée cho bd dém xudng.Ngd vao bit

PV: Gia tri dat trude cho bo dém. Biéu dién ¢ sd Integer

M3i khi tin hiéu tai CD tir mtc “0” 1én “1” thi bd dém s& giam gié tri hién hanh
ctia n6 xudng 1 don vi. Khi gia tri hién hanh cta bo dém (Cxxx) bang 0, thi Counter Bit
Cxxx 1én “1”. B6 dém x6a Counter Bit Cxxx va nap gia tri dat trude ¢ PV khi ngd vao
LD (load) 1én muc “1”.
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cu 100 — LT TLTLTL  TLTLTLTLTL LTl FarirL

PV 4

Cicurrent) CO

Reset 10.1

C(bit) Cco

Hinh 4.30: Gian d6 hoat dong ciia CTU
Bo dém sé& dimg dém khi gia tri hién hanh bing 0 va counter bit Cxxx 1én “1”.
Khi x6a bd dém bang lénh Reset, counter bit bj x6a va gia tri hién hanh dugc dat
vé logic “0”.
Vidu:

Network 1
100 Cc2

— o ¢

10.1
o

3PV

Network 2
0

G2 Qo
— = )
Hinh 4.31 Chuong trinh LAD

Str dung bo dém xudng C2, gia tri hién hanh giam tir 3 trd vé 0. Vi 10.1 & logic

“0” va mdi 1an 10.0 chuyén tir “0” 1én “1” thi b dém C2 giam di mot don vi. Khi gid tri

hién hanh trong bo dém C2 bang 0 thi ngd ra Q0.0 1én “1”. Khi 10.1 & “1” thi bd dém
dugc dat trude gia tri dém 1a 3.

4.3.3 Bd dém 1én-xudéng CTUD (Count Up/Down)

Bo dém xudéng CTUD dugc biéu dién & LAD nhu sau: —cu Cméwn
Cxxx: Ky hi¢u va sb thr tu cta counter,.

CTUD: Ky hiéu nhan biét bo dém xubng —co

CD: Ng vao dém xudng. Ngd vao bit,

CU: Ngb vao dém 1én. Ngd vao bit {r

R: Ngd vao Reset vé 0 |

PV: Gia tri dit trude cho bo dém. Biéu dién ¢ sb Integer

Lénh dém 1én-xudng (CTUD) s& dém 1én mdi khi ngd vao dém Ién (CU) tir muc
“0” 1én “1”, va dém xudng mdi khi ngd vao dém xubng (CD) chuyén tir “0” 1én “1”. Gia
tr1 hi¢n hanh Cxxx gilt gia tri hién hanh ctia bd dém. Gia tri dat trude PV duge so sanh
v6i gia tri hién hanh mdi khi thuc hién 1énh dém. Pham vi cta bd dém 1a CO dén C255.

Khi dat dén gia tri max (32.767), thi ¢ canh 1én ké tiép tai ngd vao dém 1én bo
dém s& dit vé gia tri min (-32.768). Khi dat dén gia tri min (-32.768), thi & canh 18n ké
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tiép tai ngd vao dém xudng bo dém s& dit vé gia tri max (32.767).

Khi gia tri hi¢n hanh Cxxx 16n hon hoac b'fmg gia tri dat trude PV, thi Counter
Bit Cxxx 1én “1”. Nguoc lai Counter Bit Cxxx bang “0”. B6 dém sé bi x6a vé 0 khi ngd
vao Reset (R) 1én murc “17, hodc khi sir dung 1énh Reset dé x6a bo dém.

Vi du: St dung bo dém xudng C3. Ngd vao dém 1én ndi vé6i 10.0. Ngd vao dém
xudng ndi véi 10.1. X6a bd dém bang 10.2. Khi bo dém c6 gia tri hién hanh >= 4 thi ngd
ra Q0.0 1én “1”.

Network 1
0.0 C3

— F—fcv cwo
| 0.1 -
| 0.2 L

44{pv

Network 2
c3 Q0.0
— =
Hinh 4.32 Chuong trinh LAD
> Thuwe hanh bé dém dém san pham dwoc déng goi

Network 1 ON/OFF bang tai
0.1 Q0.0

} s ouT H

RS

0.0
|
— /| R
c1
—
Network2  Dem san pham
0.2 C1

_| / |—CU CTU
_|ou,0 . |—R

104PV

Hinh 4.33 Chuong trinh LAD

San pham di déng goi dugc dua vao mot thung chira bang mot bang tai (kéo boi
dong co M). Mdi thung chira duoc 10 san pham. Khi san pham d3 duoc dém du thi bang
tai dimng lai dé cho nguoi van hanh dua mot thung rong vao. Sau khi ngudi van hanh an
nat S1(NO) dé tiép tuc thi bang tai hoat dong.

Qua trinh ct lip di lap lai cho dén khi nao 4n nut dumg SO (NC).

San pham trudc khi dua vao thung sé di qua cam bién quang S2 (NC).

> Bai tap THUC HANH
PIEU KHIEN HE THONG PEN NHAP NHAY
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Yéu cau cong nghé:
- Diéu khién hé théng dén nhip nhay gdbm 2 dén:
- Nhan nat ON: dén 1 (D1) sang, sau thoi gian 10 gidy dén 2 (D2) oN
sang (D1 tit), sau thoi gian 10 gidy dén 1 (D1) sang (D2 tit), lip lai lién tuc. {]FFH ﬂ
- Nhan nut OFF 2 dén ngirng hoat dong.
Trinh ty thuc hanh:
- Tim hiéu cach hoat dong cua cac dén:
- Quy dinh dia chi ngd vao/ra:

Ng0 vao Ngd ra
bia chi Mo ta bai chi Mo ta
10.0 Nt nhan ON Q0.0 Peén |
10.1 Nut nhan OFF | Q0.1 Pén 2
- Két ndi PLC véi thiét vi ngoai vi:
oN L 100 Q0.0 B1 @
OFF_L_
101 P Qo122 @
L
C
COM COM
.24-‘JDC 220VAC ®

Hinh 4.34 So d6 ndi day PLC
Két néi thiét bi ngé vdo:
- Nbi day nat nhan ON véi ngd vao 10.0
- N&i day nat nhan OFF véi ngd vao 10.1
- Nobi day dau con lai ctia nit nhan ON, OFF, vé&i ngudn +24 VDC
Két néi thiét bi ngé ra:
- Noi day diém A1 cta D1 v6ingd ra Q0.0
- Nbi day diém A1 cua D2 véi ngd ra Q0.1
- Noéi day diém A2 cua D1, B2 véi ngudn 220 VAC
- Nbi didy COM cua ngd ra Q0.0 va Q0.1 voi cuc con lai cia ngudn 220
VAC
- Viét chuong trinh diéu khién:
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Hetwork 1 Metwork, Title
| MHAN MUT OM D1 SAMG 105 ROI TAT, MHAK OFF D1 TAT

0.0 101 T37 0.0
| | ¢ | |+ | ¢ )
Q0.0 a7
| | N TON
T38 +o04pr

Hetwork 2
| D2 5aMG 105 ROI TAT, NHAM OFF D2 TAT
T37 101 Taa Q0

L
ot

— | | /| | /|
Q0.1 T35
_| |_ 1K TOM

004t

Hinh 4.35 Chuong trinh LAD
- Chay mo phong chuong trinh:
BAI TAP NANG CAO
1. An toan cho 10 hoi

Mot thiét bi 16 hoi c6 hoi di vao va ra khoi 16 dugc thyc hién tu dong qua bo diéu
chinh dat ¢ bén ngoai. Lo hoi c6 dat 3 by cam bién ap sut P1, P2 va P3 & cac vi tri
khac nhau  dé kiém soét qua &p suét.

Mach an toan s& hoat dong khi c6 su ¢, trudng hop &p suat trong 10 hoi ting qua
cao thi van an toan tir tinh Y1 s& hoat dong xa bdt hoi ra ngoai. Can ¢ it nhat bat ky hai
trong ba cam bién tac dong thi mach an toan md van tir tinh Y1. Hay:

- Viét chuong trinh sao cho néu c6 bdt ky 2 trong 3 cam bién tac dong thi van Y1
mé Mot thiét bi 10 hoi c6 hoi di vao va ra khoi 10 duoc thuc hién tu dong qua bo diéu
chinh dit & bén ngoai. Lo hoi c6 dit 3 bd cam bién ap suit P1, P2 va P3 & cac vj tri
khac nhau dé kiém soat qué ap sut.

Mach an toan s& hoat dong khi ¢ su ¢6, truong hop ap suit trong 10 hoi ting qué
cao thi van an toan tir tinh Y1 s& hoat dong x4 b6t hoi ra ngoai. Can c6 it nhat bat ky hai
trong ba cam bién tac dong thi mach an toan mo van tir tinh Y1. Hay:

- Viét chwong trinh sao cho c6 bdt kp 2 trong 3 cam bién tac dong thi van Y1 mé.
Bang 4.5 Xéac lap ngo vao/ra
|

|9 | Symbol |  Address | Comment
1 <J Sensor_P1 10.0 Tiep diem NC
2 Q Sensor_P2 101 [Tiep diem NC
3 ) |Sensor_P3 0.2 Tiep diem NC
4 Q) Van Y1 0.0 |
5

2. Bing tai chuyén vit liéu
- So dd cong nghé:
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Hinh 4.36: M6 ta hé thong

Mot thiét bj bang tai dung dé chuyén vat liéu tir thing chira vao xe gon. Hay viét
chuong trinh sao cho:

- Khi bat khoi dong SO (NO), thi dén HO sang bao hé thong sin sang lam viéc.

- Khi nhan nat S1 (NO) dong co M1 chay kéo bang tai va nguyén liéu trong
thung chira dugc van chuyén theo bang tai.

- Khi nhan nat dimg S2 (NC) thi bing tai ding lai.

- Khi ¢6 su c¢b qua dong (tiép diém nhiét F3 (NC) tac dong) thi dong co sé dimg
lai.

Bang 4.6 Xac lap ngd vao/ra

D || Symbol | Addess | Comment
1 <] S0 10.0 Cong tac khoi dong
2 2 |51 0.1 Start
3 Q) [s2 0.2 |Stop
4 Q) [F3 0.3 | Tiep diem nhiet NC
5 Q H1 Q0.0 |Den bao san sand
B QM1 Q01 | Contactor Motor M1

3. Piéu khién céng ra vao

Mot cbng & cong ty can duoc didu khién & 2 ché do tay va tu dong nhd mot cong
tac chon SO ¢6 2 vi tri:

- O ché do tay: Nhan nat mé S1 (NO) thi dong co M1 quay phai va cong mé ra,
néu tha tay ra thi dong co dung lai. Tuy nhién, néu cong mé ra dung cong tic hanh trinh
gidi han mo S3 (NC) thi ciing ding lai. Twong ty, néu nhan nut déng S2 (NO) thi dong
co M1 quay trai va cong dong lai, néu tha tay ra thi dong co ding lai. Néu dung cong
tac hanh trinh gidi han déng S4 (NC) thi cong ciing dirng lai.

- O ché d¢ tw déng: Nhan niut md thi ctra s& md cho téi khi dung cong tic hanh
trinh giéi han mé S3 moi dung lai. Khi nhan nat déng, cong s& dong lai cho tdi khi
dung cong tac hanh trinh d6ng S4 méi dimng lai.

- C6 thé dimg qué trinh dong hodc ma bat ¢l lac nao néu nhin nat dimg S5 (NC)
hoic dong co bi qua tai (tiép diém nhiét F3 (NC) tac dong).

- Trong qua trinh déng hodc mé mot dén bao H1 s& sang 1én bao cong dang hoat
dong. Hay:

- V& so d6 ni day phan cting

- So dd cong nghé:
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Hinh 4.37: Mo ta hé thong
Béang 4.7 Xéc lap ngd vao/ra

@ |9 Symbol Address Comment
1 <) |50 10.0 =[0lache do tay, =1 la che do tu dong
2 QA 51 101 Mocwa |
3 g 52 0.2 Dong cua
4 tgﬁ 53 103 |Cong tac hanh tinh mo
5 Q|54 0.4 |Cong tac hanh tinh dong 1|
3 Q) 55 105 Stop i
7 19 |F3 {13 Duatai
8 g H1 Q0.0 Bao hoat dong
9 Q‘ K1 Qo1 ;Eontactor cho M1 quay phai [mo cua)
10 ;Qﬁ.KZ Q0.2 ;éaﬁiactor cho M1 quay trai {dong cua) |
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Bai 5:
CAC PHEP TOAN SO CUA PLC
GIOI THIEU
DPé co thé thuc hién duoc mot chuong trinh diéu khién PLC phai co6 tinh nang
nhu mét méy tinh, nghia 1a phai c6 mot bo vi xir Iy (CPU), mot hé didu hanh, bd nhé dé
lwu chuong trinh diéu khién dir liéu va cac cong vao /ra dé giao tiép duoc véi dbi tuong
diéu khién va dé trao doi thong tin v6i moi trudng xung quanh. Bén canh d6 nhim phuc
vu bai toan diéu khién s6 PLC con phai c¢6 thém cac khdi chic nang dic biét nhu bo
dém (Counter), bo thoi gian (Time)... va nhitng kh6i ham chuyén dung.
MUC TIEU CUA BAI
+ Vé kién thirc:
- Trinh bay dugc nguyén Iy hoat dong cac phép toan sé cua PLC theo ndi dung
da hoc.
+ Vé ky nang:
- Kiém tra, xir Iy chtrc ning toan s6 ciia PLC dat yéu cau k¥ thuat.
+ Vé thai dp:
- DPéam bdo an toan va vé sinh cong nghiép
NOI DUNG BAI HQC
5.1 CHUC NANG TRUYEN DAN
5.1.1 Truyén Byte ,Word, Doubleword
Trong PLC, hau hét cac khai niém trong xtr 1y thong tin ciing nhu dit liéu déu
dugc st dung nhu Bit, Byte, Word va Doubleword.
Bit: Bit l1a don vi thong tin nhi phan nho nhat, c6 c6 thé co gia tri 0 hoac 1.

Fy
24V " b
dién ap
ov
“0° khéng co
dién ap

Hinh 5.1: Biéu dién s nhi phan
Byte: 1 Byte gom c6 8 Bit

0j1(0{1/1/0]0/|1

Trang thai tin hi¢u
Word: 1 Word gom c6 2 Byte hay 16 Bit. Vi Word c6 thé biéu dién cac dang: sd
nhi phan, k¥ tu hay cau Iénh diéu khién.
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1Byte 1 Byte

Lbyte Ibyte Trang thai tin hiéu

Lof1lofs]1lofo t]of[1]of1[1]o]o]1]
DoubleWord: 1 DoubleWord gom c6 4 Byte hay 32 Bit. Vi DoubleWord c6 thé
biéu dién
Lo[1[o]1]1]ofo[1]1]o[o[1]o]1 0]o]1]o[1[0l0l1]1/d1]o]1do 110
1 Word 1 Word

Tém tit

Gxa i “0“ bodc “1

1 Bit D

1 Word
EENEREERNNERREEN

1 Byte 1Byte

1 donbleWord
NNEEEENEENEENENEEEEENENENEEERENN
1 Word _ ~ 1Word
Hinh 5.2: Tém tat cac kiéu dit liéu
5.1.2 Truyén mét ving nhé dir liéu
Kiéu dit liéu Integer (INT)
Gia tri kiéu dir liéu Integer hoan toan 13 gia tri s6 khong c6 dau cham thap phén.

S7-200 luu trir gia tri dir liéu kiéu Integer c6 ddu ¢ ma 16 bit. Pham vicua s integer 1a -
32768 dén +32767. STEP 7 st dung dang hién thi Decimal (khdng phai BCD) dé xac
dinh cac héng s6 cua kiéu dit liéu Integer. N6 cling dugc mo ta & dang co diu va khong
dau. Theo nguyén 1y thi co thé sir dung cac gia tri integer hang s6 biéu dién & dang
Binary va Hexadecimal, nhung vi khong rd rang, nén ching khong con phu hop nira. Vi
1y do ndy, ct phap cua STEP7 chi cung cp gia tri cua integer biéu dién & decimal.

Trong hé thong mady tinh sd, tat ca céc gié tri duoc luu trit & dang mi binary. Chi
cac s6 0 va 1 duoc str dung trong hé thdng sb nhj phan. Co sb 2 ctia hé thdng s nay 1a
két qua tir s6 cua cac sb co gia tri. Gia tri ciia mdi vi tri ctia s6 nhi phan 1a két qua coa
lity thira ctia co s6 2. N6 duoc biéu dién ddang 2#.... . Gia tri s6 am 13 su biéu dién céc
s6 nhi phan & dang bu hai. Trong dang biéu dién nay, bit c6 trong sd 16n nhat (most
significant bit) (bit s6 15 cho kiéu dit liéu Integer) c6 gia tri - 2" i gia tri nay lom hon
téng cua tat ca cac gia tri con lai, nén bit nay dugc lam bit thong tin dau. Néu bit = 0, thi
gia tri duong; néu bit = 1, thi gia tri 1 4m. Viéc chuyén doi giita cac s6 nhi phan thanh
s6 decimal duoc thyc hién bing cach cong cac gia trj ctia c&c vi tri ¢6 bit = 1

Hé thong s6 hexadecimal cung cdp 16 chir s khac nhau (0 dén 9 va Adén F).

79



Day 1a hé thong s6 theo co s6 16.Do d6, gia tri mdi vi tri cua sd hexadecimal c6 két qua
tir Iy thira cta co sb 16.

Céc s6 Hexadecimal dugc xac dinh v6i dang 16#. Cac chir sé A dén F biéu dién
theo gia tri s6 decimal 10 dén 15. Gia tri 15 1a gia tri cudi cung co thé duoc ma héa nhi
phan cua 4 bit khong diu. 4 bit nhi phan tao thanh mét sb cua sb hexadecimal. Hang s6
trong dang s6 Hexadecimal khong dugc st dung cho cic gia trisd integer.

Kiéu dir liéu Double Integer (DINT)

S7-200 luu gia tri kiéu di liéu Double Integer v6i ma 32 bit ¢ dau. Pham vi gia
tri kiéu double Integer tir -2147483648 dén +2147483647. S7-200 sir dung s decimal
(khong phai BCD) dé xac dinh mot hang s6 kiéu dir liéu Double Integer.

Vi du: Biéu dién s6 +540809 va — 540809

HAOBBHHAMIDNDDBITIEHE13121M09 37 65 43210

| DEC: +540809 | | BIN.. 2# 0000/0000[0000{1000/0100/0000[1000[1001]
j'f Déu ; R | . . h y { ¥ K v
. cua 56 e "'H_. L"-.\ ", ,-": ,f":. ,.-"'.J
*._dwong el N T A

HEX: 164 0 0 0 8 4 0 8 9
(khéng diu)

HIODWBIHISMBIDNDI9BITIEI51413121110 8 87 65 4 32110

DEC: - 540809 ‘ |BIN.:2#11111111111101111011111101110111|
'xll . \ \-". .'J f‘f /
r" Dau \\\ \ \u 1";- e
3 i ] £y
--------------- ‘\“‘ﬂm”: ""\.\ \L"\\ 1'1L I,rr .r'r ’;’H "J
(Biéudienosd 1 HEX: 16# F F F7BFT 7
\ buhai | —
T . (khong dau)

Hinh 5.3: Biéu dién s6 double integer
Kiéu dir li¢u 56 thuc (REAL)

Céc kiéu dit liu INT va DINT dugc md ta trude duge st dung dé luu toan bod
cac gia tri s6 co dau. Do d6, chi co cac phép toan duoc cung cip cic gia tri s6 nguyén
méi c6 thé thuc hién dugc.Trong truong hop céc bién 1a analog nhu di¢n ap, dong
di€n,va nhiét do thi cac gia tri thuc tré nén can thiét. Dé trinh dién cac gia tri thap phan,
céc sO nhi phan phai dugc dinh nghia 1a gia tri ciia nd nho hon 1 (lily thira ctia co s6 2
v6i s mil 4m).

Pé biéu dién sb thuc S7-200 sir dung double word (32 bit).Trong ma nhi phan
ctia s6 thuc, mot phan cia cac chit s6 nhi phan st dung cho phan thap phan, phan con
lai 1a dé biéu dién sb mi va ddu cua sd thuc. Pham vi biéu dién cua sb thuc tu -
1.17549510%dén 3.402823+10"*°Khi str dung cac gia tri cua sb thuc, ta khong can phai
xac dinh dinh dang ctia n6. Khi nhdp vao mot héng s6 1a s thuc thi ta bat budc phai
nhap c6 thanh phan thap phan cho du phan thap 1a s6 0, vi du 20.0. Sé thuc duoc sir
dung dé ,,xtr 1y gi tri analog. Uu diém 16n ciia s thuc 1a cac phép toan duoc sir dung
v6i nd. Cac phép toan ndy bao gdm: cong, trir, nhan, chia ciing nhu cac 1énh sin, cos,
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exp, In, v.v..., duoc st dung chinh trong cac thuat giai diéu khién vong kin (closed-loop
control algorithms).

Dang téng qudt ciia s6 Real = (ddu) + (1.f) * (2e-127)\di f- phdn thdp phan.

Vi du: Biéu dién s6 0.75

Dau cia ) _
s0 Real e = Exponent (B Bit) f = Mantissa (23 Bit)
| |

|| 1 1T ]
31 30 2@ 2B 27T M@ 25 M 23 X2 M1 20 19 18 17 16 15 14 13 12 11 10 % &8 7 & 5 4 F 2 1 0

iD§1§1§1§1§1§1§Dé1§u§ugnéneu§n 000 0000000000000
27 26 25 24 03 22 21 20 21222324 223

.

SH Real=+15*2 126127 =0 75

Hinh 5.4: Biéu dién sd real
Kiéu dir ligu s6 BCD (Binary Coded Decimal)

Trudc day, dé liét ké va mo ta cac sb nguyén dugc thyc hi¢n don gidn véi cac nuat
nhén s dang xoay vong va bo chi thi s6. Cac nut nhan s6 va hién thi sb nay duoc két
ndi voi cac module vao va ra sd cua PLC. Mbi chit s6 cua sb decimal duge ma héa &
bon bit. Vi chit s6 cao nhét ciia decimmal 13 9 nén bdn bit duge st dung va c6 ma nhi
phan tuong tng cho cac chit s6 decimal nhu sau:

Béng 5.1 Ma thip phan va BCD

Sé Decimal BCD Code Sé Decimal BCD Code
0 0000 6 0110
1 0001 7 0111
2 0010 8 1000
3 0011 9 1001
4 0100 10 Khéng ¢6
5 0101 .. 15

Pé cac s6 am ciing c6 thé duoc xac dinh bang ndt nhan s6 xoay vong md BCD,
thi S7-200 ma hda dau trong bit co trong sb cao nhat (mostsignificant bit). Bit ddu = 0
dé chi s6 duong. Bit ddu = 1 chi thi s6 am. S7-200 chip nhan cac s6 BCD ma 16-bit
(dau + 3 digits) va ma 32-bit (ddu + 7 digits). Pham vi biéu dién cua sé BCD 16 bit tir -
999 dén + 999, pham vi biéu dién ctua sé BCD 32 bit tir 9999999 dén + 9999999.
Khéng c6 dinh dang dit liéu cho viéc xac dinh cac gia tri theo mad BCD trong S7-200.
Tuy nhién ta co thé x4ac dinh sé decimal v&i ma BCD duoc cho ¢ s6 HEX. M3 nhi phan
ctia s6 HEX va s6 decimal ma BCD thi giéng nhau.
5.2CHU'C NANG SO SANH
Vi chure nang so sanh, gia tri cua hai toan hang cua cung kiéu dit liéu s& duge so
sanh voi nhau. Két qua cua so sanh 1a mot gia tri logic, néu ding theo chirc ning so
sanh thi két qua logic 14 “1”, con néu sai két qua logic 1a logic “0”. Tuy thudc vao loai
CPU cuaa ho S7-200 ma c6 thé c6 it hodc nhiéu chirc ning so sanh.Cac chirc ning so
sénh d6i CPU 22x c6 the 1a:
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Bang 5.2 Céac thut toan so sanh

Toan hang 1 (n1) Chtrc nang so sanh Toan hang 2 (n2)

Dit ligu c6 thé 1a: | >: Lén hon Dit ligu c6 thé la:

Byte, Int,DInt, Real | >=: Lén hon hodc bang Byte, Int,Dint, Real
== Bang nhau

<> : Khong bang nhau (khac nhau)
<= : Bé hon hoic bing

<:Bé hon

Khi so sanh gia tri Byte (B) thi khéng can phai dé y dén ddu cua toan hang,

nguoc lai khi so sanh 1a cac sb Int (I), Dint (D), Real (R) thi phai cha ¥ dén dau cua téan
hang.
C phap tong quat cho phép toan so sanh & LAD 1a:
Trong do:
- X: 1a phép so sanh. N6 c6 thé la:

+ So sanh byte: >B, >=B, ==B, <>B, <B, <=B n1
+ So sanh s8 Int: >1, >=I, =I, <>1, <I, <=I —| X |—
+ So sanh s6 Dint: >D, >=D, ==D, <>D, <D, <=D h2

+ So sanh sb Real: >R, >=R, ==R, <>R, <R, <=R
- nl: Gia tri can dugc so sanh (gia tri chua biét).
- n2: Gia trj so sanh (gia trj da biét).

Pbi v6i ngdn ngir LAD va FBD, khi két qua so sanh 1a dung, thi 1énh so sanh s&
dit tiép diém (LAD) hodc ngd ra (FBD) & trang thai “ON”.

Pbi voi ngon ngit STL, khi két qua so sanh 1a dung thi 1énh so sanh Load, AND,
hoac OR gia tri 1 voi gid tri ¢ dinh cua ngan xép.

bé léy cac lIénh so sanh & man hinh soan thao LAD, ta nhép chudt vao biéu tuong

AE eIl ,
contact .——__ trén thanh cong cu hodc nhan “F4” trén ban phim. Sau d6 click
chudt vao mot trong cac Iénh can léy. Nhap gia tri chua biét theo 1énh can so sanh (byte,
word, double word) vao vi tri cic ddu cham hoi nam trén 1énh. Nhép gia tri da biét
(thuong la céc con sé) hodc gia tri dugc chtra trong cac 6 nh¢ byte, word, double word
vao vi tri cac ddu chdm hoi ndm dudi 1énh.

So sanh Byte: Lénh so sanh Byte dung dé so sanh 02 gia tri dang byte dugc
dinh dia chi boi hai toan hang ¢ dau vao cua Iénh: [IN1] va [IN2]. C6 tit ca 06 phép so
sanh c6 thé dugc thuc hién: Céac byte duoc dem so sanh la nhiing gié tri khong dau.
Trong LAD, lénh ndy cé dang mét cdng tic va cong tic d6 dong (ON) khi diéu kién
dem so sanh c6 gia tri dang. Trong FBD, dau ra s& c6 gia tri 1 néu diéu kién dem so
sanh 1a dung. Trong STL, lénh dugc thyc hién s& ghi gi4 tri 1 vao dinh ngan xép (voi
nhitng 1énh Load) hoic thuc hién phép toan 16 gic AND hay OR (tuy theo Iénh cu thé)
gia tri 1 vai dinh ngan xép néu diéu kién so sanh ddng.

So sanh sé nguyén (Integer): Lénh so sanh s6 nguyén ding dé so sanh 02 gia
tri dang Integer duoc dinh dia chi bai hai toan hang & dau vao cua Iénh: Cac sb nguyén
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duoc dem so sénh 1a nhitng gia tri c6 dau: 16#7FFF > 16#8000.

So sanh tir kép (Double Word): Lénh so sanh tir kép dung dé so séanh 02 gia
tri dang Double Word duoc dinh dia chi bai hai toan hang ¢ dau vao caa lénh: [IN1]
va [IN2]. C6 tat ca 06 phép so sanh c6 thé dugc thuc hién: Cac gia tri tir kép duogc
dem so sanh la nhiing gia tri ¢6 dau: 16#7FFFFFFF > 16#80000000.

So sanh sé thwe (Real): Lénh so sanh s6 thyc ding dé so sanh 02 gia tri dang
Real duoc dinh dia chi boi hai toan hang & dau vao cua lénh: Cac sb thuc dugce dem so
sanh 1 nhitng gia tri c6 dau theo kiéu dau phay dong.

Vi du:
Metwork 1 Compare [nzstructions
| An Example of compare byte
10.0 ME10 Q0.0
] | | __r | r
1 ] ==F | ¢ D
a0
ME10 Q0.1
s —C )
a0
ME10 (0.2
l._pl Id
] >=F | ¢ D
a0
Hinh 5.5: Lénh so sanh st dung trong LAD
Hoat dong:

Ngb ra Q0.0 ¢ dién khi dat da 2 diéu kién sau: Ngd vao 10.0 & murc 1 va gia tri
trong MB10 bang 30.

Ngo ra Q0.1 c¢6 dién khi dat du 2 diéu kién sau: Ngo vao 10.0 ¢ mirc 1 va gia tri
trong MB10 nh6 hon hoic bang 30.

Ngo ra Q0.2 c¢6 dién khi dat du 2 diéu kién sau: Ngo vao 10.0 ¢ mirc 1 va gia tri
trong MB10 16n hon hoic bang 30.

5.3 CHUC NANG DICH CHUYEN

Véi chitc nang dich chuyén, ndi dung cia mot ving nay s& dugc di chuyén hoic
sao chép dén mot ving khac trong bd nhé. Viée trao doi hay sao chép ndi dung co thé
thuc hién véi mot byte, mot word, mot double word hay mot gia tri s6 hodc mot mang
16n dir li€u tir viing nay sang vung khéc trong bo nhd.

5.3.1 Céc 1énh sao chép, trao d6i ndi dung

Pé sao chép cac dit liéu kiéu byte, word, double word ké ca sé thuc (real) tir noi
nay dén noi khéc ta sir dung 1énh Move. Trong mot sd trudng hop can trao d6i ndi dung
ctia mot byte (byte thip va byte cao) trong mot word ta sir dung 1énh Swap.

Cu phap cua cac Iénh & STL nhu sau:

- Lénh MOVB IN,OUT: Lénh Move Byte (MOVB) thyc hién sao chép ndi dung
cua byte IN sang byte OUT

- Lénh MOVW IN,OUT: Lénh Move Word (MOVW) thyc hién sao chép ndi

dung ctia word IN sang word OUT

- Lénh MOVD IN,OUT: Lénh Move Double Word (MOVD) thyc hién sao chép
ndi dung cta double word IN sang double word OUT.
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- Lénh MOVR IN,OUT: Lénh Move Real (MOVR) thuc hién sao chep ndi dung
ctia mot s6 thuc IN sang s6 thuc OUT.

- Lénh SWAP IN: Lénh Swap Byte (Swap) thuc hién trio d6i ndi dung ctia byte
thip va byte cao trong word IN.

Cu phép cua cac 1énh ¢ LAD nhu sau:

MOV_X
4en  Enof
I outh

Véi:

X: Co thé 1a B (Byte), W (Word), D (Double word) hodc R(Real)

IN: Dit liéu cin sao chép, co thé 1a byte, word, double word hoic real tuy theo X
la B, W, D hay R

OUT: Vi tri cta noican sao chép dén, c6 thé 1a byte,word, double word hodc real
tuy theo X la B, W, D hay R

EN: La ngd vao bit. Cho phép thuc hién lénh dugc viét & LAD hoic FBD.
Truong hop khong can thiét co diéu kién ¢ ngd vao EN thi phai st dung SM0.0

ENO: Ng& ra bit. Cho phép két ndi song song hoic ndi tiép v6i cac hop khac.
Néu phép toan xtr Iy khong c6 16i thi EN=ENO

Pé 1ay 1énh MOV ¢ man hinh soan thao LAD, ta nhap chudt vao dau (+) ¢ biéu
tugng * & Movetrong cay 1énh. Sau d6 tré chudt vao mot trong cac 1énh can lay va giir
chuot trai, kéo va tha vao vi tri mong muén. Nhap diéu kién cho ngd vao EN, néu lac
nao ciing thuc hién thi sitr dung bit nhd SM0.0, Byte ¢6 ndi dung can sao chép dit & ngd
IN va byte chira dung thong tin sao chép chita & OUT. Hodc nhin phim F9 trén ban
phim sau d6 nhap tén Move-X rdi nhan Enter.

Vi du: Gi61 han gia tri.

Viét mot chuong trinh thyc hién nhiém vu sau: Néu gia tri & MW20 nam trong
pham vi (50;500) thi s& cho phép xuét gia tri ra & ngd ra MW22. Néu gia tri & MW20
16n hon gia tri 500 thi ngd ra s6 MW22 1a gi trj 500 va dén bao gia trji max sang. Néu
gia tri & MW20 nho hon gia tri 50 thi ngd ra s6 MW22 1a gia tri 50 va dén béo gia tri
min sang. Cha ¥ cac ngd vao ra sd 1a Int

Béng 5.3 Ky hi¢u

Ky hiéu Dia chi Chu thich
GT_sosanh | MW20 Gia tri s6 can biét co vuot ngoai pham vi (50;500)
GT_dung MW22 Gi4 tri ndm trong pham vi cho phép
Bao_max Q0.0 Dén bao gia tri 16n hon 500
Bao_min Q0.1 Deén bo gid tri nhd hon 50
Chuong trinh
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Network 1 Kiem tra gia tr vao
W20 W20 MO WY
— o b—— s |—en  ENOl—])
50 500
MW20 41N QUT W22
MNetwork 2 Bao vuot qua gia tri 500
MVY20 Qoo
Icaril e
Fol G 2
500
MOV _W
EN  Eno—)
5004IN QUTFMW22
Network 3 Bao nho hon gia tri 50
hW20 Qo1
| =1 | e
1< b o
50
WOY W
EN  ENO—)
504IN OUT W22

Hinh 5.6: Lénh so sanh sir dung trong LAD
Vi du: Copy 0 nhé s6 thuc & VD50 vao 6 nhé s6 thue VD60 khi M1.0 tich cuec.
Chuong trinh dugc viét nhu sau:

LAD: STL:
M1.0 MOV_R LD M1.0
—en ENo——)| | MOVR VD50, VD60
YD50-IN QuUTFYDED

Hinh 5.7: Lénh chuyén noi dung VD50 vao VD60
Ct phap ctia 1énh SWAP dugc 1ay nhu sau:

LAD Toan hang

SWAP IN (Word): VW, W, QW, MW, SW,
-[EN ENO - *Sﬁ.ﬂg'*fb C. Lw, AC, *WD,
IN

5.3.2 Cac Iénh sao chép m{t mang lon dir li€u

Pé sao chép mot mang 16n dit liéu tir noi nay dén noi khéc ta sir dung lénh Block
Move. Lénh sao chép mot mang 16n cho phép thuc hién véi Byte, Word va Double
Word.

Cu phap cua cac I¢nh & STL nhu sau:

Lénh BMB IN,OUT,N: Lénh Block Move Byte (BMB) sao chép ndi dung cua
mot mang Byte. S6 lugng byte duoc sao chép xac dinh boi N ¢6 kiéu byte. Do d6 ¢ thé
sao chép tdi da 1a 255 byte. Byte dau tién cia mang duge xac dinh ¢ ngd IN (kiéu byte).
Noi dén dugc xac dinh voi byte dau tién ciia mang & ngd OUT.

Lénh BMW IN,OUT,N: Tuong tu nhu I¢énh BMB, I¢nh Block Move Word
(BMW) sao chép ndi dung cia mot mang word. S6 lugng word duoc sao chép xac dinh
boi N c6 kiéu byte. Do d6 ¢ thé sao chép t6i da 1a 255 word. Word dau tién cia méang
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duoc xac dinh ¢ ngd IN (kiéu word). Noi dén dugc xéac dinh v6i word dau tién cua
mang & ngd OUT.

Lénh BMD IN,OUT,N: Tuong tu nhu Iénh BMB, Iénh Block Move Double
Word (BMD) sao chép ndi dung ctia mdt mang Double Word. S lugng Double word
duogc sao chép xac dinh boi N ¢6 kiéu byte. Do d6 co thé sao chép tdi da 1a 255 Double
word. Double Word dau tién cta mang dugc xac dinh ¢ ngd IN (kiéu Double word).
Noi dén duogc x4c dinh véi Double word dau tién cia mang ¢ ngd OUT.

C1 phap ctia 1énh & LAD va FBD ¢6 ciu trac tong quat nhu sau:

BLKMOV_X
HEN ENOF
{in OUTH
4N

Trong d6: X: C6 thé 1a B (Byte), W (Word), D (Double word).
IN: Vi tri dau tién ciia mang dir liéu can sao chép, co thé 1a Byte, Word
hodc double Word tuy theo X.
OUT: Vi tri dau tién cua mang dir liéu can luu trir thong tin sao chép. co
thé 1a Byte, Word hodc double Word tuy theo X.
N: S6 lugng Byte, Word, Double word sao chép, c6 gia tri tu 0 dén 255.
EN, ENO: tuong tu nhu ¢ 1énh MOVE.

Pé 1ay 1énh BLKMOV ¢ man hinh soan thao LAD, ta nhip chudt vao dau (+) &
biéu tugng * & Move trong ciy 1énh. Sau d6 tro chudt vao mot trong cac 1énh can ldy va
gilt chudt trai, kéo va tha vao vi tri mong muén. Nhap diéu kién cho ngd vao EN, néu
lac nao ciing thye hién thi str dung bit nhé SMO0.0, Byte c6 ndi dung can sao chép dit &
ngd IN va byte chira dung thong tin sao chép chita & OUT. Hoic nhin phim F9 trén ban
phim sau d6 nhap tén Move-X rdi nhan Enter.

Vi du: Khi kich hoat I1.0 thi ndi dung cia mdt mang gdm 4 byte bat dau tir Byte
VBI10 s& dugc copy sang ving nhé gom cd 4 byte khac cd byte dau tién 1a VB100.
Chuong trinh dugc viét nhu dudi day

Gia thiét ndi dung cia mang can sao chép 1a:

1.0 BLKMOV_B
BLKMOY_B i
= —en EnO——)
MO—EN  ENOl>|
YB10—IN OUT—YvB100 vB104IN OUTHVE100
4—N 44N

54 CHUC NANG CHUYEN POI
Céac ham chuyén d6i dit liéu cho phép thuc hién viéc bién d6i dit liéu tir liéu nay
sang kiéu khac. Trong S7-200 ¢ cac ham chuyén d6i dir liéu sau:
- DTR (DI_REAL): Ham chuyén dbi s6 nguyén 32bit c6 dau IN sang sb thuc
32bit va ghi két qua vao OUT. Ham nay chi c6 & CPU 214.
- ATH: chuyén d6i mot chudi ky tg c6 d6 dai chi thi trong toan hang LEN, bét
dau bang ky tu chi dinh trong toan hang IN, sang s6 nguyén hé thap luc phan c6 co sb
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16 va ghi vao vung nhéd ké tir byte duoc chi dinh béi OUT. Do dai cuc dai ciia chudi ky
tu 14 255. Néu ma hoa mot ky tu sai, qua trinh dung lai va bit SM1.7 ¢6 gia tri 1.
+ Lénh chuyén ddi s6 nguyén h¢ thap luc phan sang led 7 doan:
Dang LAD: Dang STL.:

SEG
—EN SEG VBO, VB0

yEOIN OUTFVED

Y nghia:

- Lénh nay c6 tac dung chuyén d6i cac sb trong hé thap luc phéan tir 0 dén F
chta trong 4 Bit thap cia byte c6 dia chi & ngd vao IN thanh gi tri BIT chua trong 8
bit ctia byte c6 dia chi & ngd ra OUT tuong tng véi thanh led 7 doan . Trong 1énh nay
byte c¢6 dia chi & ngd vao IN va byte c¢6 dia chi & ngd ra OUT c6 thé cing dia chi va
nim trong nhitng vung sau:

IN: VB, IB, QB, MB, SMB,AC, const

OUT: VB, IB,AB,MB,SMB,AC

Vi du:
Dang L.AD: Dang STL:
0.0 MOV W
— | EN LD I0.0
MOVW +3, VWO
LD 10.1
3 IN OUT /D BEG VEOQ, ACO
01 SEG
— en
WEO= IN OUT Facn
Hinh 5.8: So d6 LAD
Giai thich:

- Khi tiép diém 10.0 dong thi s6 7 duoc ghi vao VWO, sau d6 tiép diém 10.1
dong thi gia tri chtra trong 4 bit thip ctia byte VBO chuyén thanh 8 bit chira trong thanh

ghi ACO0. Ta c6 thé minh hoa theo bit nhu sau:
VE1 VED

WOATD glaocojofojoyolojolo)oofop 11
VEBI1 WEBD

lojopofopo) 1)1

SEG g fedaechba

ACD 0 Op 1o o111

Lénh chuyén d6i s6 ma BCD sang sé nguyén:
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Dang LAD: Dang STL:

BCD I
—EN BCDI VWO

Wi/ IN QUT D

Y nghia:

- Lénh nay thyc hién phép bién d6i mot s6 nhi thap phan 16 bit chira trong word
c6 dia chi ¢ ngd vao IN sang sb nguyén 16 bit chira trong word c6 dia chi & ngd ra
OUT. béc bi¢t & day word c6 dia chi & ngd vao IN va word c6 dia chi & ngd ra OUT co
thé ciing mot dia chi. Dia chi nay thuong nim trong cac ving sau:

IN: VW, T, C, IW, QW, MW, SMW, AC, AIW, const
OuUT: VW, T, C, IW, QW, MW, SMW, AC.

Vi du:
10.0 Dang LAD[ amov w Dang STL
— | EN
LD 100
MOVW +1124, ACO
11244IN___ OUT}aco LD 101
BCDI ACO
10.1 BCD I
— | EN
aco{IN_ OUT}aco
Hinh 5.9: So d6 LAD
Giai thich:

- Khi 10.0 dong , gia tri 1124 theo ma BCD 1a 0001 0001 0010 0100 duoc ghi
vao dia chi ACO. Tiép diém 10.1 dong thi gia tri BCD dé dugc chuyén sang s nguyén
va luu vao ACO. Ta biéu dién theo bit nhu sau:

MOV ACO
MaBCD [0 0] 01 0 ojor (0010 gy 1j0/0

=2 BCD-I ACO
Songuyén | 0] 0/ 0|0 oo g 10110 01100

ACO=1024-64-32-4=1124

Lénh chuyén déi sé6 nguyén sang ma BCD
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Dang LAD: Dang STL:

S A IBCD VWO

o 1IN COUT w0

Y nghia:
- Lénh nay thuc hién phép bién d6i mot sb nguyén 16 bit chira trong word c6
dia chi & ngd vao IN sang sd nhi thap phan 16 bit chira trong word c6 dia chi & ngd ra
OUT. béc bi¢t ¢ day word c6 dia chi & ngd vao IN va word c6 dia chi & ngd ra OUT co
thé cung mot dia chi.
- Dia chi nay thuong nam trong cac ving sau:
IN: VW, T, C, IW, QW, MW, SMW, AC, AIW, const
OuUT:VW, T, C, IW, QW, MW, SMW, AC.
Lénh chuyén d6i s6 nguyén sang so thue:
Dang LAD: Dang STL:

DI REAL
—EN

DTR VDO, VDO

yDoIN OUT D0

Y nghia:
- Lénh nay thyc hién phép bién d6i mot sé nguyén 32 bit c6 dia chi ¢ ngd vao

IN thanh sb thuc 32 bit roi ghi vao Dword ¢6 dia chi & ngd ra OUT. Trong d6 téan hang
IN va OUT c6 thé cung dia chi va thudc mot trong cic ving sau:

IN: VD, ID, QD, MD, SMD, AC, HC, const

OUT: VD, ID, QD, MD, SMD, AC
Lénh chuyén doi sé thue sang sé nguyén:

Dang LAD: Dang STL.:

TRUNC
—EN TRUNC VDO, VDO

YDoIN COUT Do

Y nghia:
- Lénh nay thuc hién phép bién d6i mot sb thuc 32 bit chira trong Dword c6 dia
chi & ngd vao IN thanh sb nguyén 32 bit rdi ghi vao Dword c6 dia chi ¢ ngd ra OUT.
Trong d6 toan hang IN va OUT c6 thé cung dia chi va thudc mét trong cac ving sau:
IN: VD, ID, QD, MD, SMD, AC, HC, const
OUT: VD, ID, QD, MD, SMD, AC.
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5.5 CHUC NANG TOAN HOQC

O nhiéu nhiém vy dém nhu dém san pham, dém sb vong quay, dém xung.v.v...
thi két qua dém phai duoc giam sat. Bén canh cac phép téan so sanh da biét can phai co
thém cac phép toan sb hoc nhu cong, trir, nhan, chia. Con cac phép toan khac nhu sin,
cos, tan, PID .... s¢€ dugc khao sat & #dp 2 cia by sach iy thuat diéu khién ldp trinh PLC
SIMATIC S7-200.

5.5.1 Cong va trur

Céc phép toéan cong va trur co thé thuc hién duoc d6i vai cac sb Integer (16 bit),
Double integer (32 bit) va s6 thuc (32 bit). Tuy thudc vao phép téan 1a cong hodc trir
dang s6 nao ma két qua thu duoc s& ¢ dang sb do.

Khi ¢6 15i do tran hodc gia tri khéng hop 1¢, bit SM1.1 dugc set 1én murc logic 1.

Ct phap 18énh biéu dién cho phép toan cong va trir nhu sau:

Dé lay 1énh céng hodc trir sé nguyén & man hinh soan thiao LAD, ta nhdp
chudt vao dau (+) ¢ biéu tuong trong cdy 1énh. Sau d6 trd chudt vao mot trong c4c 1énh
can lay la(cong sd Integer), ( cong s6 Dint),v( trir s6 Integer), hodc( trir so DInt), giit
chudt trai, kéo va tha vao vi tri mong mudn. Nhap diéu kién cho ngd vao EN, néu lac
nao ciing thyc hién thi sir dung bit nhd SM0.0. Nhap cac bién ciia phép toan twong tng
vao cac ngd IN1 va IN2. Nhap bién chira két qua ¢ ngd OUT.

Dé lay 1énh céng hodc triv sé thuwe (real) & man hinh soan thao LAD, ta nhip
chudt vao dau (+) & biéu tugng trong cay 1énh Sau dé tré chudt vao mot trong cac 1énh
can lay 1a: (cong so real) ( trir s6 real), giit chudt trai, kéo va tha vao vi tri mong mudn.
Nhap diéu kién cho ngd vao EN, néu lic nao ciing thyc hién thi sir dung bit nhé SMO.0.
Nhép céc bién cua phép toan tuong tng vao cac ngd IN1 va IN2.

Nhap bién chira két qua & ngd OUT.

5.5.2 Nhéan va chia

Cac phép téan nhan va chia co thé thuc hién dugce ddi voi cac sb Integer (16 bit),
Double integer (32 bit) va s thuc (32 bit). Tty thudc vao phép toéan 1a nhan hoidc chia
dang s6 nao ma két qua thu duoc s& ¢ dang sb do.

Khi c6 16i do tran hodc gia tri khdng hop 18 thi bit SM1.1 duoc set 1én mirc logic
“1“. Néu két qua 1a zero thi SM1.0 ="17, két qua am thi SM1.2 ="1”, va SM1.3 ="1”
néu chia cho 0.

C phap 1énh biéu dién cho phép toan nhan va chia nhu sau: sé DInt), gitt chudt
trai, kéo va tha vao vi tri mong mudn. Nhap diéu kién cho ngd vao EN, néu lic nio
cling thyc hién thi sir dung bit nhd SM0.0. Nhap céac bién clia phép toan twong (g vio
cac ngd IN1 va IN2. Nhap bién chira két qua & ngd OUT.

bé léy 1énh nhédn hodc chia 56 thuc (real) & man hinh soan thao LAD, diéu kién
cho ngd vao EN, néu lic ndo ciing thyc hién thi sir dung bit nhd SM0.0. Nhap céc bién
ctia phép toan tuong tng vao cac ngd IN1 va IN2. Nhap bién chira két qua & ngd OUT.

5.5.3 Thuwe hanh phép toan s hoc
Vi du: Dém sin pham
San phﬁm trén mot bang tai dugc nhan biét boi cam bién S1. Téng $6 luong san
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pham dém duogc chtra trong MD20. Ctr 10 san pham s& dugc dong thanh mét thing va
s6 luong thung duge chia trong MD24. S6 lwong san pham c6 thé bi xda bang nat nhan
S2.

Network 3
SMO.0

So luong thung

Network1  Xoa so luong san pham
0.1 MOV_DW
— e e
04N OUTFMD20
Network2  Dem so luong san pham
0.0 ADD_DI
| | |
=1 1 | P —pEn eno—))
MD204IN1 OUTFMD20
14IN2

DIV_DI

—

MD204
10

EN ENO

—

IN1 FMD24

IN2

ouT

Hinh 5.10: Chuong trinh dém san pham
CAC BAI TAP THUC HANH:
Bai 1:

1. Yéu cau cong nghé:

- Trong Gng dung nay, hé thong s& lya san pham thiéu chat luong tron 1an
trong san pham dang tiéu chuin. Vi du phan biét bong den va bong tring va dua
vao hai contenno khac nhau.

- Khi bat dau hoat dong, sensor (S1) s€ cam nhan sy hién dién cua bong
trong hop. Cudn selenoid ¢ trén ( top selenoid) tha ra cho sensor (S2) cdm nhén
mau trude khi tha vao contenno. Néu bong den, piston (1002) s& dugc kich hoat va
chuyén hudng bong den xudng contenno khac.

2. Yéu cdu thuwe hanh:.

- V& gian db thoi gian

- V& mach dong lyc va so do két ndi PLC véi thiét bi ngoai vi

- Viét chuong trinh diéu khién

- Chay md6 phdong chuong trinh

Bai 2:

1. Yéu cau cong nghé:

Hay viét chuong trinh diéu khién hai dong co hoat dong theo ché do nhu sau:

- Pong co 1 chay 5 gidy rdi ngimg sau d6 dén dong co 2 chay 5 gidy rdi ngimg
2 gidy, lap lai 5 1an nhu vay, ké dén thi chu ky lam viéc ctia hai dong co lap lai 10 lan
roi nghi. Mudn lam viéc nita thi khoi dong lai.

2. Yéu cdu thuwe hanh:.

- V& gian d6 thoi gian

- V& mach dong luc va so d6 két ndi PLC véi thiét bi ngoai vi
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Bai 3:

L

Viét chuong trinh diéu khién
Chay mo phdéng chuong trinh

Yéu cdu cong nghé:

Cong ty TECHNOPIA c¢6 hai bon tron hoa chit, mdi bon dugc kéo bdi mot dong

co

Bon 1 tron hoa chit a.

Bon 2 tron hoa chit b.

Trén bang diéu khién c6 ba chon lya:

Néu nh4n nat PB thi ca hai bon déu dugc chon lam viée trong 30 gidy.

Néu nhan nat PB1 thi chi ¢6 bdn 1 lam viéc trong 30 gidy (bdn 2 nghi).

Néu nh4n nat PB2 thi chi ¢6 bdn 2 1am viéc trong 30 gidy (bdn 1 nghi).

Khi dang tron hoa chat néu bon hoa chét bi ho van thi phai bio dong ngay lap

turc va dirng qua trinh tron lai. ( hinh vé).

Bon 1

2.

Bai 4:

1.

P.B I(’%l %2
. == ®
= Y ST CO

_D Péngco 1 —D Bongco 2 BANG BIEU KHIEN

Hinh 5.11: Tron hoa chat
Yéu cdu thwe hanh:.
V& gian d6 thoi gian

V& mach dong luc va so d6 két néi PLC véi thiét bi ngoai vi
Viét chuong trinh diéu khién
Chay mo phdng chuong trinh

Yéu cdu cong nghé:

C6 mot may ban nudce ty dong, tuy thudce so tién ta dua vao trong may thi
loai nudc udng tuong ung s& dugc cho ra. Tién dua vao phai twong duong hoic
16n hon gia tién qui dinh cho timg san pham.

A B, C D:8 déng. E: 4 déng. F:2 déng

. Yéu cdu thwe hanh:.

V& gian d6 thoi gian

V& mach dong luc va so d6 két néi PLC voi thiét bi ngoai vi.
Viét chuong trinh diéu khién

Chay mo6 phong chuong trinh
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HIEN THI

@ 3 tidn vao

AAY BAY HANG
T BOXNG

Hinh 5.12: May ban nudc ty dong
Bai 5:

1. Yéu cau céng nghé:

- Do yéu ciu ciia cong nghé nén c¢6 mot dong co van hanh theo ché d6 nhu
Sau:

+ Nhan nat ON (dong co chuén bi 1am viéc), sau do chon ché d6 lam viéc .

+ Néu nhan nat PB1: thi dong co chay 50 gidy dimg 10 gidy rdi chay nguoc 50
gidy, dimg 10 gidy va chu ky ldp lai 3 1an nhu ban dau.

+ Néu nhan niit PB2 thi dong co chay 50 gidy ,dung 10 gidy sau d6 chay nguoc
50 gidy, dimg 10 gidy va chu ky bat dau lip lai nhu ban du 5 lan.

Bang dieu khién

i\-E-"’:I (\E) = - |

PB1 PB2 —
BPang co

OFF ON

Hinh 5.14: Piéu khién dong co
2. Yéu cdu thuwe hanh:.
- V& gian db thoi gian
- V& mach dong luc va so dd két ndi PLC véi thiét bi ngoai vi
- Viét chuong trinh diéu khién
- Chay md6 phdong chuong trinh

1. Yéu cdu cong nghé:

=TT ] il
- iigHESl il
= =g=E=H=m)

Hinh 5.15: DAy chuyén san xuét
- Nha mday san xuit bia, sau khi d6 bia vao chai thi cic chai bia nay dugc
dua qua mdt bang tai. Doc theo bang tai c6 4 tram kiém tra:
- Tram 1: Kiém tra chai c6 bi mé hay khong.
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Tram 2: Kiém tra nhin chai .

Tram 3: Kiém tra nut chai .
Tram 4: Kiém tra bia diy hay khong .

- Néu chai bia nao khong dam bao bat ky tiéu chudn kiém tra nao thi s& bi
loai bo sau khi qua 4 tram. Hay viét chuwong trinh kiém tra san pham theo yéu cau
trén.

2. Yéu cdu thuwe hanh:.

- V& gian d6 thoi gian

- V& mach dong luc va so d6 két nbéi PLC voi thiét bi ngoai vi

- Viét chuwong trinh diéu khién

- Chay mo phong chuong trinh

1. Yéu cdu cong nghé:
- C6 cong nghé d6 nguyén liéu nhu hinh vé&:

LS1 Lsz/!ﬁ
: 5 -
V1
Boml
I Bom?2

Pongeol

LV/STOP

Hinh 5.16: Day chuyén san xuat
- LSI1, LS2: Cong tic hanh trinh
- S1, S2: Bao bon 1 diy va can
- S3, S4: B4o bon nguyén liéu day va can
2. Yéu cdu thuwe hanh:.
- V& gian db thoi gian
- V& mach dong luc va so dd két ndi PLC véi thiét bi ngoai vi
- Viét chuong trinh diéu khién
- Chay mo6 phong chuong trinh
Bai 8:
1. Yéu cdu cong nghé:
- Viét 1 chuong trinh diéu khién dén giao thong cho nga tu, dén hoat dong
nhu sau:
+ C6 thé thay doi dugc thoi gian cho dén xanh tuyén 1 va tuyén 2.
+ Vang tuyén 1 va tuyén 2 c6 gid tri mic dinh 13 5 gidy.
+ Xanh tuyénl, tuyén 2 c6 gia tri mic dinh 1a 15 giay.
+ Vang tuyén 1 va tuyén 2 14 5 gidy.
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Bai 9:

L
Viét chuong trinh diéu khién mot chudng bao tiét hoc theo yéu cau sau:

. Yéu cdau thwe hanh:.

V& gian do thoi gian

V& mach dong luc va so d6 két ndi PLC véi thiét bi ngoai vi
Viét chuong trinh diéu khién

Chay mo phong chuong trinh

Yéu cdu cong nghé:

Chu Nhat chuong khong kéu.

Tir 7h00°00” dén 7h00°10” chudng kéu bao vao gio hoc.

Tir 9h00°00” dén 9h00°08” chudng kéu bao gio giai lao.

Tir 9h15°00” dén 9h15°10” chudng kéu bao vao gio hoc.

Tir 11h00°00” dén 11h00°20” chudng kéu bao gio hoc két thuc.

. Yéu cdu thwe hanh:.

V& gian do thoi gian
V& mach dong luc va so d6 két ndi PLC véi thiét bi ngoai vi
Viét chuong trinh diéu khién
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Bai 6
XU LY TIN HIEU ANALOG
GIOI THIEU
Tin hi€u analog 1a tin hi¢u lién tuc,do thi biéu dién tin hiéu analog 1a mot duong
lién tuc(vi du sin,cos,hodc dudng cong 1én xudng bat ky),analog c6 nghia 1a tuong tu,
tuong ty c6 nghia la tin hi¢u luc sau cling c6 dang tuwong tu nhu lac trude do, nhung
khong c6 nghia 1 gibng nhau hoan toan ma chi twong ty vé ban chat tin hiéu,nhung s&
khac vé cuong do tin hi¢u lac sau so véi lic trude. Trong thiét bi dién tin hi¢u analog 14
dong dién,trong cudc sdng analog c6 thé 1a tin hiéu 4m thanh ta nghe hinh anh ta
thytrong vién thong 1a song dién tir (tirc 4nh sang khong nhin théy)...
Tin hiéu analog cho plc thi c¢6 nhiéu loai vé mat vat 1y nhu: 0-10Vdc, 4-20mA,
RTD, T/C,...Dé xtr 1y tin hiéu Analog khi doc vé PLC thi can dé y dén do phan giai dau
vao 1a 11bit + 1bit ddu, 12bit hay 16bit.
MUC TIEU BAI HOC
+ Vé kién thirc:
- Trinh bay dugc nguyén ly hoat dong, dic tinh va pham vi img dung cac bd
Analog theo ndi dung da hoc.
- Trinh bay cach do tin hiéu twong tu bang PLC.
+ Vé ky nang:
- Kiém tra, sira chita cac két ndi hoic chwong trinh xir Iy dung yéu cau k¥ thuat.
- Thuc hién két ndi cac ngd vao/ra analog trong PLC.
- Lap trinh hi€u chinh duogc tin hi¢u tuong tu vé1 PLC S7-200 trong thuc té
+ Vé thdi do:
- Reén luyén tinh ty mi, chinh x4c, an toan va v¢ sinh cong nghiép
NOI DUNG BAI HQC
6.1 TIN HIEU ANALOG
Tin hi¢u Analog la cac tin hi¢u tuong tu ( 0 — 10VDC,hoac 4-20mA...... ). Tin
hi¢u analog co thé 1a tin hiéu tir cic cam bién do khoang cach, cam bién ap suét,cam
bién do trong luong, toc d6, nhiét do,... Khi chuyén sang gia tri sé thi thuong la gia tri
sd 12 bit duoc luu gitr trong thanh ghi hay tai cac vi tri tir don. Thuc nghiém tinh nang
Trend View dé xem dang séng vao chan tuong tuw PLC. Hau hét cac ing dung cua
chuong trinh PLC Siemens néi riéng hay cac ung dung khac déu can phai doc cac tin
hi¢u analog.
Céc budce doc tin hiéu Analog:
6.1.1 Poc tin hi¢u analog tir Modul EM231:
Céc tin hiéu co thé doc dugc tir Modul EM231(tuy thudc viéc chon cac Switch
trén modul):
- Tin hi€u don cuc (Tin hi¢u dién 4p): 0-10VDC, 0-5VDC
- Tin hi¢u ludng cuc (tin hiéu dién &p): -5VDC - 5VDC, -2.5VDC - 2.5VDC
- Tin hiéu dong dién: 0 — 20mA (c6 thé doc duoc 4-20mA)
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Tin hi€éu Analog sé duoc doc vao AIWO0, AIW2 tuong Ung,tuy thudc vao vi tri
cua tin hi€u dua vao modul.

&
—

Load Cell
Sonsor || _ Weight PLE
Trangducer o’fg;’;‘ml_:; Analog Input
Weight \
B9 Lbs = 1 VDC 0-10VDC
100 Lbs = 2 YDC

200 Lbg = 4 VDC
400 Lbs = B8 VDC
600 Lbs = 10 VDG

Hinh 6.1: Doc tin hi¢u vao tuong tu
Modul EM231 ¢6 4 ngd vao Analog,do vay vi tri cdc ngd vao tuong ung la:
AIWO0, AIW2, AIW4, AIWG.
Tin hi¢u analog la tin hi¢u di¢n ap ,tuy nhién gié tri ma AIW doc vao khong phai
1a gia tri dién ap ,ma 1a gia tri d3 duoc quy d6i twong tmg 16bit.
Truong hop don cuc: Gia tri tr 0 — 64000 tuwong g véi (0-10V,0-5V hay 0-
20mA).

€ |/0 Module

Hinh 6.2: Module m¢ réng twong tu

Truong hop ludng cuc: Gid tri tr -32000 — 32000 twong ung véi (-5VDC —

5VDC hay -2.5VDC - 2.5VDC).
Vidu:

- Truong hop don cuc: gia tri doc vao cua AIWO0 = 32000,khi d6 gia tri dién ap
tuong tng 12 : (32000x10VDC/ 64000) = 5VDC (Tam chon 0 — 10VDC)

- Truong hop ludng cuc: Gia tri doc vao cua AIWO0 = 16000,khi d6 gia tri dién ap
trong tng 1a: ( 16000x5VDC/32000) =2.5VDC ( Tam do -2.5VDC — 2.5VDC)

Do vy can clr vao gia tri doc vao cia AIW ta c6 thé dung quy tic “tam suat”,tir
d6 co thé tinh duoc gia tri dién ap twong tng.Tir gia tri dién ap ta c6 thé suy ra gia tri
mong mudn.

- Thong thuong céc tin hiéu Analog doc vao bao gid nguoi st dung ciing mong
mudn doc dugc chinh gia tri mong mudn (Vi du: gid tri khoi lugng trong doc dau can
Loadcell, gia tri 4p suét trong doc tin hiéu tir cam bién ap suit.....)

- Phuong phap doc Analog trong truong hop ndy ta s& khong can quan tim nhiéu
dén ché do don cuc hay ludng cuc,ma chi can xac dinh duoc 2 diém,tir d6 1ap duogc

phuong trinh dudng thang (Gia tri mong mudn doc theo ATW)
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- Vi du: Bé doc khbi luong tu dau can :Ta xay dung ham Khéi luong theo
AlIW(la tin hiéu doc vao)

- Budc 1: Ta can xac dinh 2 diém:

Diém 1: Ta online trén may tinh,doc gia tri ATIWO 1a x1,trong truong hop & diém
1 (Diém 1 1 diém ta dit qua can chuén 1:c6 khéi lwong m1 1én ban can), Tuong tu ta co
thé xac dinh duoc diém 2 (twong tng x2 va m2).

Tir d6 ta c6 2 diém: Piém 1 (x1,ml) , Piém 2 (x2,m2). Phuong trinh dudng
thang di qua 2 diém 1,2 c¢6 dang: (X-X1/X2-X1) = (Y-Y1/Y2-Y1),

Tir d6 rat Y theo X D6 chinh 14 phuong trinh khéi lugng theo ATW.

- Vi du cu thé: Biém 1 (0,0), diém 2 ( 32000,1000) Phwong trinh 1ap:

(X-0/32000-0) = (Y-0/1000-0) Ttr d6 suy ra: Y= 1xX/ 32

Vay khéi luong = AIW / 32

6.1.2 Xuit tin hiéu analog qua modul EM232:

Transducer Analog Weight
Meter
PLC ;
Analog 0utput/ e 4\@
0-10VvDC Weight
0 - 500 Lbs

Hinh 6.3: Xuét ra tin hiéu tuong tu

Céc tin hiéu c6 thé xuét ra Modul EM232 (tuy thudc viéc chon cac Switch trén
modul):

- Tin hi¢u don cuc (Tin hi¢u dong dién): 0-20mA

- Tin hi€u ludng cuc (tin hi¢u dién ap): -10VDC — 10VDC Tin hiéu 0 -20mA
tuong trng voi gia tri 0 — 32000

Tin hi¢u -10VDC — 10VDC tuong ung -32000 — 32000

Gia tri xuat ra Modul EM232 duoc dua vao 6 nhd AQW tuong tng.

6.1.3 Modul EM235:

- Céc tin hiéu c6 thé doc dugc thong qua Modul EM235 (Tuy theo Switch chon
trén Modul):

bon cuc: 0 — 50mV, 0 - 100mV, 0 — 500mV, 0 -1V, 0 - 5VDC, 0 - 20mA , 0 -
10VDC. Ludng cuc: £25mV, +50mV, £100mV, £250mV, £500mV, =1VDC ,
+2.5VDC, +5VDC, +10vDC

Gia tri twong tng cho ché do don cuc: Tir 0 — 64000

Gia trj tuong tmg cho ché d6 ludng cuc: -32000 — 32000

- Ngoai ra Modul EM235 con c6 2 Ngo ra Analog output twong ung: £10VDC, 0
—20mA

6.1.4 1/0O cuc by va mé réng

Cau tric MODULE cuia S7-200 tao sy linh hoat t6i da dé giai quyét cac bai
toan, n6 cho phép ching ta chon sé dau vao ra téi uu vé mat kinh té. Tang sé ngd
Va0 ra bang cac module mg rong.

Céac module mé rong nay duoc cam ndi tiép nhau vao bén phai CPU. bia chi
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cac dau vao ra trén cac module mé rong duoc tinh lién tiép, riéng cho tung loai (vao,
ra, vao tuong tu, ra tuong tr) khong anh huéng 13n nhau. Cac dau vao ra roi rac duoc
dinh dija chi chin byte, nghia Ia trén mot module phai bat dau bang x.0, x.1,... con cac
dau vao ra tuong tu duoc dinh dia chi theo tir don, cach hai, nghia la bang cac sb chan:
AIWO0, AIW2, AIW4,... AQWO0, AQW2, AQWA4,...
Tin hiéu ngo vao (Analog Input):

DPai luong dién 4p va dong dién:

- Mudn do tin hiéu dién ap hodc hodc dong dién ta can chon module Analog
mo rong phu hgp nhu: EM 235 input/output

- Gia tri sb cac thang do cua cac module Analog S7-200

Thang do Thang do Thang do | Thang do | Thang do | Dit liéu dang sb
+25mV + 50 mV + 100 mV +250 mV | £500 mV | £ 32000
1V +25mV 5V +10V + 32000
0—-50mV |0—100mV | 0— 500mV 0 — 32000
0—20
0—-1V 0—-5V 0—-10V A 0 — 32000

Dai luong dién trd, nhiét do:
- Ciing nhu & trén ta can chon phan cimg Analog phu hgp cho S7-200:
+ EM 231 RTD
+ EM 231 Thermocouple

Thang do

Dt li€u dang so

Cam bién loai K

-270 — 1372

Cam bién loai R

-50 — 1768

Cam bién loai T

-270 — 400

Cam bién loai J

-210 — 750

Cam bién loai E

-270 — 1000

+ 32000

+ 80 mV/> 1M Q
Tin hi¢u ngo ra (Output) Analog:

Thang do Dit lidu dang s
0—20mA 0 — 32000
+£10V + 32000

6.1.5 Loc diu vao twong tu
Cac dau vao twong tu, ciing nhu cac dau vao roi rac, c6 thé dugc loc dé chong
hién tugng nhidu. Ban chat bo loc cia mot dau vao twong tu 1a phép tinh gia tri trung
binh mét s6 hiru han cac gia tri 1dy mau lién tiép, nham giam tac dong cua céc gia tri
ngoai lai. T4t nhién tac dong cua bd loc bao gio ciing 1am cham tin hiéu, trong truong
hop nay c6 thé khong thich hop néu dau vao bién doi nhanh. S7-200 xir 1y van dé d6
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bang khai niém “deadband”: néu gié tri ldy mau vuot ra ngoai qui dinh so vai gia tri
trung binh thi bg loc khdng tinh gia tri trung binh nita ma cap nhat ludn gia tri méi.

System Block X

Port(s] I Retentive Ranges I Password I Output Table ] Input Filters I
l Pulse Catch Bits I Background Time I EM Configurations I

Defaults I
- Select which Analog Inputs to filter

AwOV 8V 18V 24V 22V 40V 48V 5BV
Aw2 v 10V 18V 2NV 34V 42 v sV 5V
awd v 12V 20v 28NV BNV M4V 522 B
Aws v 14V 2v 3V BV £V sV B2V

Number of samples Deadband (16 - 4080)
B4 - l320 3:

0 = Deadband Disabled

Configuration parameters must be downloaded before they take effect. Not all PLC types
support every System Block option. Press F1 to see which options are supported by each
PLC.

[ ok | cance |
Hinh 6.4: Loc tin hi¢u tuong tu
Trong moi truong hop, nguoi 1ap trinh ¢ thé bat hay tat chire nang loc cho ting
dau vao theo yéu cau va ciing c6 thé dat théng sé chung cho cac bo loc twong tu (ségia
tri dé tinh trung binh, deadband) théng qua menuchinh View — Component—System
Block va chon tag Analog Input Filters.
6.1.6 Pinh chinh twong tw

Sample Program for Referencing the Value Entered with the Analog Adjustment Potentiometers

Network 1 Network 1 //Read analog adjustment 0 (SMB28).
0.0 Bl l/Save the value as an integer in VW100.

—| |7EN ENO% LD 10.0

BTI SMB28, VW100

SMB284IN__ OUTRWVA100

Network 2 HUse the integer value (VW100) as a preset for a timer.

LDN Q0.0
e TON  T33, VW100
Q0.0 T33
—| i |7 N TON Network 3 HTurn on Q0.0 when T33 reaches the preset value.
LD T33
Vw1004{PT - Q0.0
Network 3
T33 Q0.0
—

Hinh 6.5: Chuong trinh LAD
S7-200 CPU ¢6 1 hoic 2 diéu chinh tuong tu phia truéc. Ta cd thé van ching
theo chiéu kim ddng hd hay nguoc lai trong khoang 270 (dé tang hay giam gia tri
tuong ung vai chung la cac byte trong SMB28 va SMB29. Nhu vay nhirng gia tri nay
c6 thé thay ddi trong khoang tir 0 dén 255 va chuong trinh c6 thé sir dung ching nhu
nhiing gia tri chi doc, thay d6i duoc theo s can thiép tir ngoai chwong trinh.
Vi du: hinh 6.5
6.2 Thwe hanh do lwong va giam sat nhiét do véi module EM235 va nhan
cam bién nhiét dién tré Pt100
Yéu cdu phdn ciing:
- §7-200 CPU, EM235 Analog Expansion Module
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- Pt100 Temperature Sensor
- TD200 Operator Interface
Chon day dién ap trong gigi han 0V+10V cho EM235, bat cac cong tic trén
module theo cac vi tri ¢4 duoc 4n dinh twong Gng véi ting ddy dién &p dau va do phan
dai cua tin hiéu vao theo bang dudi day:

Bang 6.1 SW lya chon gidi han do

Khéng dao diu Gioi han day A LA 22
SW1[SW2 [SW3 |SW4 |SW5 | SW6 ditn sn dhy | D¢ phandal
ON |OFF |OFF |ON |OFF |ON  |0+50mV 125 uV
OFF |ON |OFF |ON |OFF |ON |0<100mV | 25uV
ON |OFF |OFF |OFF |ON |ON |0<500mV | 125uV
OFF |ON |OFF |OFF |ON |ON |0=1V 250 UV
ON |OFF |OFF |OFF |OFF |ON |0=5V 125 mV
ON |OFF |OFF |OFF |OFF |ON  |0=20mA 5 LA
OFF [ON_|OFF |OFF |OFF |ON _ [0+10V 25mV

Pao dau Gioi han day A Ao

SW1 [SW2 [SW3 |SW4 [SW5 | SW6 ditn 4n dhy | D¢ phandal
ON |OFE |OFF |ON |OFF |OFF |#25mV 12,5 uV
OFF |ON |OFF |ON |OFF |OFF |+50mV 25 LV
OFF |OFF |ON |ON |OFF |OFF |+100mV 50 uV
ON |OFF |OFF |OFF |ON |OFF |+250mV 125 uV
OFF |ON |OFF |OFF |ON |OFF |+500mV 250 LV
OFF |OFF |ON |OFF |ON |OFF |+1V 500 UV
ON |OFF |OFF |OFF |OFF |OFF |+25V 125 mV
OFF |ON |OFF |OFF |OFF |OFF |5V 25 mvV
OFF |OFF |ON |OFF |OFF |OFF |+10V 50 mV

dau:

SW6: Chon dién 4p va dong vao cé dau hodc khéng dau; SW4, SW5: chon hé
s6 khuéch dai; SW3,2,1: chon hé sé suy giam.
Bang 6.2 Trang thai ngd vao tuong tu

EM 235 Configuration Switches

UnipolariBipolar

EE

Swz SW3 | SW4 [ SW5

SWE Select

Gain Salact

Attenuation
Select

OM Unipolar

OFF Bipolar

OFF | OFF

x1

OFF OM

10

ON OFF

x 100

ON ON

inwalid

N

OFF | OFF

0.8

OFF

O OFF

0.4

OFF

OFF O

0.2

Gia tri chuyén d6i ADC 12 bit cua tir don ddi véi tin hidu vao c6 hoic khong c6
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M3B LSE
15 14 iz a
ANN | i | Dala value12 Bits | o | i} | i |
Dt lién dom
M=E LsB
15 4 3 L]
A xx | Data value 12 Bite o] ofo]o]
Dt hin da cye
Hinh 6.6: Thanh xtr 1y tin hiéu tuong tu
EM 235
A S —
A : lﬂ: c
Hioop ™ aic ,-_;__ I
A ‘r 'y T ity Gl ADJUET
a =
B+ Ary 1 !
Ag =} J_ Instrumend:atian ‘
5 ] [
i j.: ﬂ - = BLIFFER
Rlacg: L ;
B ‘T .l\.lr':n.v T - ] AD Converier
o A=2 o OATA,
H s —1
] R J— [
L H "l':lir T P =
it A
AN ~4
5 R | 5
Rioop J:T I o
o g T s
R
Irgouat filtess MUX 415 1

Hinh 6.7: Ciu triic ctia module EM23

Tuy thudc vao sé kénh sir dung trén module analog EM235 tuong tng voi dia
chi dau vao (tr don) phai st dung trong qua trinh lap trinh: AWIO_cho channel 1,
AWI2_cho channel 2, AWI4_cho channel 3.

Sau day la chuong trinh goi md cho nguoi su dung trong qua trinh do luong
va giam sat nhiét do dya trén hé théng 1 module CPU, 1 module EM235, 1 cam bién
nhiét dién Pt100 va 1 TD200(Text Display).

Module tién hanh doc gia tri nhiét dién tré' duoc bién thanh gia tri dién ap theo
bac. Pau dau ra analog duoc sir dung nhu hang sé cua ngudn dong. Dong cung cap
cho Pt100 14 12.5 mA ngudn dong.

V6i mach nay dau vao I tuyén tinh cia 5mV/1°C. Gia tri analog cta dau vao
duoc s6 hoa qua hé thong bién d6i ADC va dugc doc déu dan theo chu ky. Tir gia tri
nay, chuong trinh s& thuc hién tinh toan va chuyén doi theo cdng thirc sau:

T[°C] = (Digital value - 0°C offset)/ 1°C value

Digital value: gi4 tri ddu vao analog d& dugc chuyén doi.

0°C offset: gia trj $6, duoc do ¢ 0°C; trong vi du nay gia trj offset 1a 4000.

1°C value: gia tri twong trng véi 1°C, trong vi du nay thi 1°C =16. Chuong trinh
tinh toan gia trj thap phan va ghi két qua vao bién ctia messagel:
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"Temperature = Xxx.x°C" gia tri ndy duoc hién thi trén TD200. Trudc khi khoi
tao chuong trinh nay, phai xac dinh duoc giGi han nhiét do thap nhét va nhiét cao nhat.

Néu nhiét ¢ vuot qua ngudng thi s& xuat hién dong canh bao trén TD200. Xuat

hién dong thdng boa Message 2: "Temperature > xxx.x°C" néu nhiét d6 vuot
qua ngudng. Message 3: "Temperature < xxx.x°C" néu nhiét 6 dudi ngudng.

PT 100

S———— Se——r

CPU215 B 235

=

TD 200
TEMPERATURE=2386°"C A
Z X
r1 F2 [2]
I | b E] R

Hinh 6.8: Cach lip TD200 véi CPU va module EM235.

le

PTI1O00

(O [oodooddoddodod o

[eaacee |[ R4 a- &- rE B-8- Re c— cf[v, o[- w L]

Eh 235

Hinh 6.9: Cach lap ghép cam bién voi module EM235.
Chuong trinh viét trén Step 7 bang ngdn ngi¢ STL:
Network 1: Set the High and Low Temperature Limits
LD First_Scan_On:SMO0.1 /' In the first scan cycle,

MOVD +0, VD196 /I clear VW196 and VW198. MOVW +16, VW250
// Load 1° C = 16in VW250

MOVW +4000, VW252 I Set the 0° C offset = 4000. MOVW +300, VW260
/I Set the high temperature , limit = 30° C.

MOVW +200, VW262 /I Set the low temperature, limit = 20°C.
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MOVW +20000, AQWO /I Initialize a 12.5 mA current
//at analog output word AQWO.
Network 2: Calculate the Value and Enable Message 1

LD Always On:SMO0.0 Il Every scan cycle,
MOVW AlIW4, VW200 // move the value in analog,
/l input word AIW4 to VW200.
-1 VW252, VW200 // Subtract the 0° C offset.
DIV VW250, VD198 // Divide the result by the 1° C value.
MUL +10, VD196 /I Multiply the remainder by 10.
DIV VW250, VD196 // Divide the value in variable double word
/IVD196 (remainder x 10) by the 1° C value.
MOVW VW198, VW160 // Shift the quotient by 1 decimal point to the left.
MOVW +0, VW198 I/ Clear VW198.
MUL +10, VD198 /I Multiply the temperature value byO.
+1  VW160, VW200 /I Add the result of temp value x10 with the value
/[ that is stored as the digit follo the decimal point.
MOVW VW200, VW116 Il Transfer the result to VW116
Il (embedded value on the TD 200) for display.
S Vi2i, 1 I/l Enable message 1 for display on the TD 200.

Network 3: If Temperature Exceeds High Limit, Enable Message 2 and Turn Off
Furnace

LDW>=VW200, VW260 /I If the temperature value >= the high temperature
/l limit stored in

VW260,= V12.6 // enable message 2 on the TD 200.

R Q00,1 /[ Turn off the furnace.

MOVW VW260, VW136 /I Move the high temperature limit value to VW136

//(embedded value on the TD 200) for display

Il in message 2.
Network 4: If Temperature Drops Below Low Limit, Enable Message 3 and Turn
On Furnace

LDW<=VW200, VW262 /' If the temperature value <= the low temperature
[/limit stored in 262,

= V125 /l enable message 3 on the TD

200. SQ0.0,1 /I Turn on the furnace.

MOVW VW262, VW156 I/l Move the low temperature limit value to VW156
I/ (embedded value on the TD 200) for display in
// message

3.
Network 5: Main Program
End
BAI TAP THUC HANH:

104



M©o hinh
Gia lap mot hé théng do muc nudce 1€n tuc, tin hi€ analog tir sensor do0 mirc nudc
g1 vé ngd vao PLC. Lap trinh xac dinh mirc nudc do.
Thiét bi
- PLC S7-200 CPU222/224/226.
- EM235.
- Man hinh HMI Siemens TP170A.
- Sensor do mac Endress & Hauser.
- M© hinh.
Két ndi hé thong
Thuc hién cac budc:
- Két nbi module vao PLC.
- Kién tra nguon, tin hiéu ngd vao va ngd ra.
- So d6 ndi day analog.
Lap trinh PLC.
- Lap trinh HMI.
- Két nbi HMI vao PLC.
Chuwong trinh PLC
Chuwong trinh chinh

Chuong trinh doc mot kenh tin hieu analog
Nguoi viet: Nguyen Van Tan
Ngay viet: 04/05/05
Network 1 Xoa trang thai VW0 vas W0
[Main_Program |
SMO.1 FILL_N
} EN  ENO——))
+04IN OUTFAI_L
14{N
FILL_N
EN  ENO——))
«04IN OUT MW
14{N
Symbol [Addtoss l Comment
A1 VW0 | Tin hieu Analog
Network 2 Dich phai tin hieu analog qua phai 3 bit
[
SMO0.0 SHR_W
I EN  ENO >
AIWO4HIN OUTFAI_L
34N
[ Symbol | Address | Comment
[AT_1 | VW | Tin hieu Analog
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Network 3 Xay dung ham analog

W0 Ham_aAnalog
, EN

_I
— | Start
_|

| STO

Al_l4Anal™ Fetq™ FValue_Analog
Zero_pointqZero™
Maz pointq{Max™
Offset_point4 Offs™

Chwong trinh con:

|_§1.|hrnnli.nn |
Metwork 1 Ehai dong he thong

| Netwark Comment |
#5tart #Memp 0
| | i
| —s)

1

Network2  Reset he thong

Metwork 3 Chuyen dm thanh 5o nguyen 12 bit

I'lT emp 0 1o
l

| EN Eunﬁ

.I'Auﬂng- IN onT -.IT||]|_1

106



Hetwork 4

Thanh o {has

fTemp 0 DI R
|
— | N ENO—)
#Temp 1IN ___ OUT#Temp i
Hetworkd  Tru cho ferapoini
|
#Tamp 1 SUB R
|
— | N ENO—)
fTemp 1INl OUT#Temp 3
fletopoint{1N2
Metwotk & Nhan voi Maspoint
I
#Temp_l HUL_R
L
— | N ENO—)
Flemp 141H1 OUTF&#Temp 4
M axpoint {141
Metwork 7 Chia 30.000
I
#Temp 0 DIV R
l
— | N ENO—)
fTemp 44IH1  OUTp#Temp 5
Jnonno4IMz
Hetwork 8 Cong Offset
|
#Temp 0 ADD R
l
— | EN  ENOF—)
#Temp 54IN1  OUT - #Temp b
#0ifsetpointqINZ
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Hetwork 9

f['nql_ll

Do ra ket qua

MOV R

_|

BN ENO—)

EEICFFSET_POINT REAL  PLC_I iz 1.0
EVALUE ANALOG REAL  FLC_L VO 18 1.0
EEIZERO_POINT  REAL  PLC_L Vo4 1.0
EMAX POINT  REAL  FLC_L Vog L0

Bai tap

Hinh 6.10: Giao dién man hinh HMI

1. Str dung modul EM235 va PLC CPU 224 viét chuong trinh do nhiét d6 bang cam

bién PT1000

2. St dung modul EM235 va PLC CPU 224 viét chwong trinh do dién ap tir 0Vdc dén

10Vdc.

3. St dung modul EM235 va PLC CPU 224 viét chuong trinh do dong dién tir OmA

dén 20mA.
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Bai 7:
CAC BAI TAP UNG DUNG TRONG DPIEU KHIEN
GIOI THIEU
Nuéc ta hién nay dang trong qua trinh cong nghiép hoa, hién dai héa. Vi thé,
tyr dong hoa san xuit dong vai trd quan trong, tu dong hoa giup ting ning suit, ting
do chinh xac va do d6 ting hiéu qua qua trinh san xuat. Dé co thé thuc hién ty dong
héa san xudt, bén canh cic may moéc co khi hay dién, cac day chuyén san
Xuét...v.v, cling can thiét phai co cac bo diéu khién dé diéu khién chung.Trong do,
diéu khién 1ap trinh 1 mot trong cac bo diéu khién dap ung duoc yéu cau do.
MUC TIEU
+ Vé kién thirc:

- Trinh bay duoc cach két ndi gitta PLC va thiét bi ngoai vi, nim dugc quy trinh
cong nghé ciia mot sé mod hinh: mach khoi dong dong co, mach dao chiéu quay dong
co, diéu khién tdc d6 va mach mo may sao/tam giac
+ Vé ky ning:

- Thuc hién 14p trinh cho PLC dat cac yéu cau vé ky thuat, Xir Iy cac hu hong
trén PLC dat yéu cau k¥ thuat, Thyuc hién thay thé cac hé théng PLC dat yéu cau k¥
thuat.

+ Vé thai dp:
- Rén luyén tinh ty mi, chinh x4dc, ddm bdo an toan va vé sinh cong nghiép
NOI DUNG CHINH
7.1 ON/OFF (Contact, coil, box)
Yéu cau
DPong cat mot tiép diém vao/ ra bang nut an
Bang dau vao ra

LLLLL - Tén Pia chi Ghi chi
bién : '
Bat 10.0 Nut nhan Bat
Tat 10.1 Nt nhan Tat
HT Q0.0 Dau ra bat/tat hé thong
Gian d6 thoi gian
i
Bat I —
|
Tat | 1 -
| |
HT | | —

Hinh 7.1: Gian db thoi gian
7.2 MACH KHOI PONG PONG CO
Noi dung
- Lam quen cach st dung phin mém Step7 Microwin 40
- Phén tich c4c thanh phan trong 1 dé an S7 200.
- Quan 1y 1 d& an S7 200. Soan thao, luu trit , m& chuong trinh vv...
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- Céach lap trinh dang LAD. Dang LAD la dang 14p trinh PLC co ban, gan giéng
v6i so d6 diéu khién role va ton tai trong hau hét cac phdn mém 14p trinh cta cac hing
khac.

- Cach dung dia chi tuyét di va dia chi thong qua ky hiéu.

- Thiét l4p lién két truyén thong PC/PPI (giira PC va PLC). Download va Upload
chuong trinh.

- Cach két ndi thiét bi ngoai vao inputs , outputs ciia PLC. Thuc hanh ndi dung
trén thong qua vi du mach diéu khién khoi dong dong co.

Muc dich, yéu ciu

- Nam nhitng k¥ ning co ban nhét trong phan mém Step7 Microwin 32 dé chuin
bi thuc hanh cac bai sau.

- Hiéu 15 cach ndi day cho PLC.

- Nam viing kién thirc va k¥ niang sir dung mot s6 1énh logic cin ban va lap trinh
& dang LAD cho tmg dung thuc té.

Thiét bi.
May tinh + b thi nghiém PLC + Cap lap trinh + Day ndi + Dung Cu.
Mach diéu khién khéi dong dong co

Trong thi du nay dong co dugc khdi dong (M) dugc méc ndi tiép voi mot nut
nhan binh thudng hé NO (nut Start), nit nhan binh thudng dong NC (Stop) va céc tiép
diém binh thudong déng ro-le qua tai (OL).

M oL 11

Motor

Input Start/Stop Pushbuttons
(Sensors)

Hinh 7.3: Két ndi PLC véi dong co thong qua relay trung gian
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Khi nhén Start thi c6 dong dién di qua mach lam khoi dong dong co, nd lam
dong cac tiép diém
M va Ma tuong trng ctia dong co. Khi nha Start thi dong co van hoat dong do
cac tiép diém M,Ma déng. Pong co s& tiép tuc chay cho dén khi nhan nat Stop hay
khi c¢6 qua tai 1am mé céc tiép xtic OL.
Cong viéc diéu khién nay duoc thyc hién qua PLC:
Chuong trinh PLC
Nt nhan Start (NO) dugc ndi vao ngd vao thir nhat 10.0, nut nhan Stop (NC) ndi
vao ngd vao thtr hai 10.1 va céc tiép diém rd le qua tai OL duoc ndi ngd vao thi ba 10.2.
Mot mach AND 3 ngd vao nay tao nén mach diéu khién trong Network 1. Bit trang thai
10.1 & mic logic 1 vi niit Stop 1a loai NC; bit trang thai 10.2 ¢ mirc logic 1 vi cac tiép
diém OL doéng. Bo diéu khién dong co dugc ndi vao ngd ra QO0.0.

Start (NO) N p
_I_ etwor
s 100 101 102 Q0.0 2.4 O_’m Il
Stop (NC) _{ ) Motor
ol o i i Starter

oL #
TH; o2 Q0.0

Input CPU Qutput
Hinh 7.4: Két néi va chuong trinh PLC
Cdc bwéc cin thue hién
Budc 1: Poc hiéu yéu cau diéu khién va so d6 ndi day vao PLC.
Budc 2: Poc hiéu so chuong trinh trén.
Budce 3: Nhap chuong trinh trén vao may tinh theo dang LAD.
Budc 4: Bién dich va download chuong trinh d3 nhap xudng PLC.
Cho PLC chay dé thtr diéu khién nhu yéu cau dit ra. (Chu ¥ 13 cac ngd xuit va
nhap s6 dugc md phong théng qua bo digital simulator, do dé cong tic NC dugec md
phong qua viéc dit nd6 & ON)
Budc 5: Hoc vién thir d6i cac nga vao ra trong chwong trinh, vi du str dung Q1.0
thay vi Q0.0; 11.0 thay vi 10.0 r6i lap lai budc 4.
Budc 6: Nhan xét.
Cii tién mach diéu khién dong co cé dén bdo
Ta thém hai chi thi bén ngoai bdo dong co dang chay hay durng lai nhu sau:
Hoc vién hi€u dinh chuong trinh cli va thém cac ngd ra diéu khién deén. Vi
chuong trinh nay, hoc vién ciing lam céc budc nhu chuong trinh trén. Chuong trinh cai
tién dugc thuc hién nhu hinh 7.5,
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Start (NO)

1
o o— 10.0

Stop (NC)

S 101
oL

4)[; 0.2

nput

Network 1 .
00 101 102 Q0.0 Q0.0 _ ¥t Motor
_{ I ) Motor

! Starter
4 0.1 —{_) RUN Indicator
oo Qo.2—{_J STOP Indi

B 1
g ndicator
Network 2
Jut
julo {QO.T) Output
Network 3
Q0.0 Q0.2
cPU

Hinh 7.5: Két ndi va chuong trinh cai tién ctia PLC

Viét lai chwong trinh sit dung cdc lénh S va R

Hoc vién viét lai chuong trinh bﬁng cac 1énh S va R; va viét thém cac chu thich

cho cac network. Hiy dat tén cho cac ngd xuat/nhap theo bang ky hiéu sau:

Bang 4.2 Xac lap ngd vao/ra

Name Address Comment
Start 10.0 NO contact
Starter Q0.0  |Contactor (motor starter)
Stop 10.1 NC contact
OL 10.2  Thermal OverLoad (NC contact)
Running Q0.1 |RUN Lamp
Stopping Q0.2 |STOP lamp
Ta ghi chii thich vao cac network va viét chuong trinh LAD nhu sau:
Network 1 Start Motor
"Start” “Starter"
s)
1 Network 3 RUN lamp & STOP lamp
Network 2 Stop Motor
"Starter" ‘Running”
"Stop" "Starter" | {
— ' \
o 1 "Stopping"
L1 —fo——( ")

Hinh 7.6 Chuong trinh dung Iénh Set, Reset

Cic bwdc cin thuee hién

Budc 1: Lap bang ky hiéu va chon chirc ning cho phép hién thi ky hiéu (Nhan
Ctr + Y, mudn tat chtrc ning nay thi nhan nhu vay 1 lan nira).

Budc 2: Doc hiéu so chuong trinh trén.

Budce 3: Nhép chuong trinh trén vao may tinh theo dang LAD.
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Budc 4: Bién dich va download chuong trinh da nhap xuéng PLC.

Cho PLC chay dé thtr diéu khién nhu yéu cau dit ra. (Chu ¥ 13 cac ngd xuit va
nhap s6 dugc md phong théng qua bo digital simulator, do dé cong tic NC dugec md
phong qua viéc dat nd6 & ON)

Budc 6: Nhan xét.

7.3 PAO CHIEU PONG CO
Noi dung

- On lai cach su dung, thao tac trén phén mém S7 Microwin 40.

- C4c 1énh chét: Set va Reset.

- Thye hanh mach diéu khién déo chiéu quay dong co.

Muc dich, yéu ciu
- Nam vitng mét sb 1énh logic va 1ap trinh & dang LAD cho tmg dung thuc té.
- Két hop cac 1énh logic va Set , Reset dé thuc hién 1 chuong trinh thuc té.
Thiét bi
May tinh + bo thi nghiém PLC + Cap 1ap trinh + Day ndi + Dung cu dién.
Mach contactor dio chiéu dong co (dio chiéu truc tiép)

Mot dong co AC 3 pha duge khai dong cho chay quay cung chiéu kim dong ho
qua nit nhan S1 (NO), dé quay nguoc chiéu kim dong ho thi qua nat nhan S2 (NO) va
cho dimg bang nut nhan SO (NC). Chiéu quay cua dong co c6 thé dugc thay doi khong
can tat dong co.

3-ph. 50 Hz 380 V

Lt
L2

S

Ay ‘--T--x =

Hinh 7.7: Mach dong luc

Céc dén chi thi H1, H2 va H3 dé chi trang thai hoat dong ctua dong co:

- H1 sang dé chi dong co ngimg

- H2 sang dé chi dong co quay cung chiéu kim dong hd

- H3 sang dé chi dong co quay nguogc chiéu kim dong hd

Pong co duoc bao vé bang cac tiép diém qua tai nhiét (F2), khi qua tai nhiét thi
hd mach va lam ngung dong co.

Ta c6 so d6 mach dién diéu khién nhu hinh 4.34 va bang 4.3 xéac 1ap ngd vao/ra,
ta c6 thé gan cac ky hiéu nhu sau:
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Bang 4.3 Xac 1ap ngd vao/ra

Name Address Comment
F2 10.0 Thermal Overload
SO 10.1 OFF (NC contact)
S1 10.2 Quay cung chiéu kim déng hd (NO contact)
S2 10.3 Quay nguoc chiéu kim ddng hd (NO contact)
K1 Q0.0 Contactor cua quay cing chiéu kim ddng hd
K2 Q0.1 Contactor cua quay ngugc chiéu kim dong hd
H1l Q0.2 OFF lamp (bao motor ngirng)
H2 Q0.3 Bao dang quay cung chiéu kim dong hd
H2 Q0.4 Bao dang quay ngugc chiéu kim dong hd
1-ph. 50 Hz 220 V
U ——
Fi
o

S0 ;——?L

AR
32:--i7‘ Sie K2 7

K2 'ZL »
K1 Elj K2 m%“?@ ®

N l 1 | )

Hinh 7.8: So d6 diéu khién dung khi cu dién

T

K1 K2

| S7-200 |
'Q0.0 Q0.1Q0.2Q0.3 Q0.4 10.1 102 103 |

} I
2l IR
ke F ki U wi] we g SO ST 82
Ki| Kl

Hinh 7.9: So d6 két ndi PLC
Cic buéce can thuc hién
Budc 1: Poc hiéu yéu cau diéu khién va so d6 ndi day cua PLC.
Budc 2: Viét chuong trinh PLC.
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Budc 3: Nhap bang ky hiéu va chon chirc ning hién thi ky hiéu.

Budc 4: Nhap chuong trinh d3 viét vao may tinh.

Budc 5: Bién dich va download chuong trinh da nhap xudng PLC.

Budc 6: Cho PLC chay dé thir didu khién nhu yéu cau dit ra. (Cha ¥ 1a cac ngd
vao va ra sb dugc mé phong thong qua bd digital simulator, do d6 cong tic NC duoc

mo phong qua viéc dat ndé 6 ON)
Budc 7: Nhan xét.
7.4 PAO CHIEU PONG CO (Set, reset)

Yéu cau

Nut Direct = dong co quay thuan

Nutn Reversal = dong co quay nguoc
Nut stop = ding dong co

MOTCR INVERTOR CIRCURT ©
L1 START >
L2
L3
(I
REVERSAL >
DIRECT >
STCP >
3l T
u N
)
~ ~T
O 00
O o

Hinh 7.10: Mach dong luc

Bang qui dinh ngod vao/ra

21111 T?f Dia chi Ghi chii
bien :
Start 10.0 Cap nguon (Bat)
Stop off 10.1 Cat nguon (Tat)
Direct 10.2 Nut chay thuan
Reversal 10.3 Nut chay nguoc
K1 Q0.0 Contactor K1
K3 Q0.1 Contactor K3
Hl Q0.2 Chi thi1 DC dang chay thuan
H2 Q0.3 Chi thi1 DC dang chay nguoc
Meanl V0.0 Bit trung gian bat/tat
Mean2 V0.1 Bit trung gian "Chay thuan"
Mean3 V0.2 Bit trung gian "Chay nguoc"

Gian db thoi gian
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)

Start | [l I L
Stop_off | i I L
Direct | | [l i i i -
Reversal | | | 1 | —
K1 i H i 3 | -
IR N 3

T T e E | L

H I —— L

Hinh 7.11: Gian d6 thoi gian

7.5 KHOI PONG SAO TAM GIAC (Timer)

M hinh va Yéu cau

Muc dich: giam dién 4p khi khoi dong dong co dé dam bao dong khai dong
khong anh huéng dén dién ludi.

* STAR-DELTA CIRCURT ARTE[';
L : ST
?Lm 5 1T
® il
L oone
=
GHT Ty sove
87;@ K1 3 Ka STCP o>
® 7K4 GGG EICIE
®
@ K1
O @y
m H2 + +
+ @ H1 +

thuc bén ngoai.
Bang du vao ra

Hinh 7.12: Mach dong luc

Nhan nit START (S6) hé thong déng contactor K3 va K4: dong co hoat dong
ché d6 dau sao (dién ap lam viéc 220VAC). Sau thoi gian 30 gidy hé thdng ngat
contactor K3 va chuyén sang déng contactor K1, dong co hoat dong & ché do dau
tam giac (dién ap lam viéc 380VAC). Céc role K1, K3, K4 cho phép dau nbi motor

Symbol Address Comment

STOP 10.0 Dimg

SLOW 10.1 Chay cham

FAST 10.2 Chay nhanh

START 10.3 Khdi dong dong co sao tam giéc
K1 Q0.0 Contactor K 1

K3 Q0.1 Contactor K3

K4 Q0.2 Contactor K4

H1 Qo4 Dén bao chay cham

H2 Q0.5 Beén bao chay nhanh
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Gian d6 thoi gian

7.6 TU PONG PONG CAC CAP PIEN TRO (Timer)
M6 hinh va Yéu cau

STCP

SLON

FAST

K1

START |1
|
1

K3
Ka

H1

1
H2 L

]
I —

Hinh 7.13: Mach ddng luc

THREE PHASE SAUTCMATIC STARTER

'\.LL E

+ 0
| W

i +;I'|

@w

+ ) K2
O ;

Ou@

+ @H

EX
]

L X
RO R T
IL_.-' l:.,__:l L3 J‘;

O TR 7]

E
=
B+

E ;

:
8

110

it

=]

Hinh 7.14: Mach dong luc

Muc dich 1a giam dong khoi dong hodc thay doi toc do dong co.

Ché dj tw dgng: nhan nit AUTO (S5) thi hé thong dong contactor K1, sau 10s

dong K4, va 10s tiép theo dong K3, 10s tiép theo dong K2. Nhan STOP thi céc

contactor K1 dén K4 déu mé.

Ché dj tay: Nhan MANUAL dé chuyén sang ché do bang tay, mudn dong cap
dién tro nao nhan nut twong tmg K2, K3, K4[J (S3, S2, S1) ldc nay contactor K1 déng
keém theo vdi contactor K2 hoac K3 hoic K4.

Bang dau vao ra

Symbaol Address Comment
AUTO 10.0 Ché do tu dong
STOP 10. 1 Ché dg dimg
MANUAL 10.2 Che dg bang tay
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S1E4) 0.3 Wut nhin 81 tac ding contactor K4
S2K3) 104 Mut nhin 52 tac dong contactor K3
S3(K2) 0.5 Nut nhin 83 tac ding contactor K2
Kl 0.0 Bang contactor K1
K2 0.1 Bang contactor K2
K3 0.2 Brang contactor K3
K4 0.3 Brang contactor K4
HI Q0.4 Pén bao dong contactor K2 & ché dg MANUAL
HZ Q0.5 Pén bao dong contactor K3 & ché dd MANUAL
H3 Q0.6 BErén bao dong contactor K4 o ché do MANUAL
Gian d6 thoi gian
ALTO) MANLAL
amo L L
sTP | I I
MENLAL | § LI | .
st () | L .
2 (@) | i
3 (K2) | : bl [ -
@ L -
4 [l 8 o -
K3 a1} e
2 S —
. B ——
H2 - i_'_! -
H3 N — o

Hinh 7.15: Gian d6 thoi gian
7.7 BANG TAI 1
N0i dung
Phan tich va viét chuong trinh diéu khién bang tai.
Muc dich, yéu ciu
Str dung cac 1énh véi Timer, Counter.
Thiét bi
May tinh + b demo PLC + Cap 1ap trinh + Day ndi + Dung cu.

Nguyén tic hoat dpng
o
o

[ ] [ 1]
O O

Hinh 7.16: M0 hinh
Ban ddu bing chuyén thung va bing chuyén san pham khong hoat dong. Khi
nhin “Start”, bang chuyén thing hoat dong. Khi thiing gip cam bién S1 thi bang chuyén
thung dirng lai, bang chuyén san pham hoat dong. Khi 50 san pham vao thung, thi bang
chuyén san pham ding lai, bang chuyén thung hoat dong. Va qua trinh ctr tiép tuc nhu

S2

vay. Khi dugc 10 thung thi ca bang chuyén thung 1dn bang chuyén san pham ding lai,
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coO1 bao dong trong 10s. Sau d6 hé théng hoat dong trinh ty nhu trén khi nhén “Start”.
Chuong trinh sw dung SET, RESET

MNetwork 1 Metwork, Title
[ Metwork Comment
10.0 oo
— )
Cz2 01
— ")
Metwork 2
I
101 [oo
— )
1
o1
—( =)
Metwork 3
I
10.2 Cz2
— | CO CT0
[0.0
| | i
+54 P

Cac budc thuc hién
Budc 1: Poc hiéu va phén tich yéu cau diéu khién.
Budc 2: Poc hiéu so chuong trinh trén.
Budce 3: Nhap chuong trinh vao may tinh.
Budc 4: Bién dich va download chuong trinh d3 nhap xudng PLC.
Cho PLC chay dé quan sat cac dén. Kiém tra xem chuong trinh chay c6 dung
khong. Néu khong ding nhu yéu cau thi kiém tra lai chwong trinh.
Viét lai chwong trinh khéng siv dung SET, RESET
Ta stir dung cac ky hi¢u sau:
Bang 4.4 Xac lap ngd vao/ra

Name Address Comment
Start 10.0
CB1 10.1
CB2 10.2
BT1 Q0.0
BT2 Q0.1

Cdc budc thuc hién
Budc 1: Poc hiéu va phan tich yéu cau diéu khién.
Budc 2: Viét lai chuong trinh khong dung 1énh SET va RESET.
Budce 3: Nhap bang ky hi¢u va chon churc nang hién thi ky hiéu.
Budc 4: Nhap chuong trinh vao may tinh.
Budc 5: Bién dich va download chuong trinh d3 nhap xudng PLC.
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Cho PLC chay dé quan sat cac dén. Kiém tra xem chuong trinh chay c6 dung
khong. Néu khong ding nhu yéu ciu thi kiém tra lai chuong trinh.
7.8 BANG TAI 2
M hinh va yéu ciu

SEQUENCE CONTROL CIRCURT

L1
L3

ISy
(HR

g

g
9

001

- ~ o o
‘\)"3\,)"‘5‘/4// /6\//

" N
Owmw Owe

Hinh 7.17: Mach dong luc
- Sir trong cac nha may chuyén cat, hé théng tron bé tdng nhya néng hay dinh

luong phdi lidutrong nha may xi mang ...

Ché dp tw dong: NGt ENABLE: bang tai thir nhat hoat dong, 10s tiép theo thi bang
tai tho 2 hoat dong, 10s nira bang tai thir 3.

Ché dd tay: Mudn bang tai ndo hoat dong thi 4n nit CONV cua bang tai d6. Dé
chuyén d6i gitra hai ché do: nhan STOP r6i nhan START tro lai.
Bang diu vao ra

Symbol Address Comment
Start 10.0 Nut nhan start
STOP 10.1 Nut nhan stop
Enable 10.2 Cho phép hoat dong tu dong
Conv 1 Q0.0 Béng tai 1 (K1)
Conv 2 Q0.1 Béng tai 2 (K3)
Conv 3 Q0.2 Béng tai 3 (K4)
Hl Q0.4 Pén bao Conv 1
H2 Q0.5 Peén bao Conv 2
H3 Q0.6 Pén bao Conv 3
H4 Q0.7 Peén bao & ché do tu dong
Gian do thoi gian
Start -
sTeP | -
I
Enable I i
Conv 1 -
I
Conv 2 L T=10 | -
Conv 3 ! T=20s t
H1 -
H2 ‘
H3 ! :
]
H4 . I -

Hinh 7.18: Gian d6 xung
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7.9 PEN GIAO THONG (sir dung Timer, compare, SM,M)
M4 hinh va yéu ciu

TRAFFIC LIGHT SYSTEM
|

o
G2 | Automatic

n
Flash >

R1 Y1 G1
RF1 GA1 Pedestrian,

_ button E[>

1] ]

] -_— af >

] TN -
—-—— s | | — o —

\__/

- ,
RF2 N "
( N a2 RF2
Ny &2 R2
I/_\ RF1 Gl Y1 Ri 2
J
- - @
oy Y
( R2 GF1
Ny l\_,)

R1
NPAN
Y )

OLNOA

}] G

|
|
™ T |
|
|

Hinh 7.18: M6 hinh
Piéu khién dén giao thong nga tu. Thoi gian sang dé do, dén vang va dén xanh
1an luot 14 30s, 3s va 27s. dén xanh di bo sang khi dén do cung phia sdng va nhap nhay
voi chu ky 1s khi dén vang cung phia sang.
Bang dau vao/ra

Symbol Address Comment
Automatic 10.0 Nt nhan start
Off 10.1 Nt nhan stop
R1 Q0.0 Pol

Y1 Q0.1 Vang 1

Gl Q0.2 Xanh 1

RF1 Q0.3 Xanh d1bé 1
GF1 Q0.4 bodibo 1
R2 Q0.5 bo 2

Y2 Q0.6 Vang 2

G2 Q0.7 Xanh 2

RF2 QL0 Xanh di bé 2
GF2 Ql.1 Do dibo 2

Gian dd thoi gian
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Automatic [T

|

|
R1 [
|

Y1 |
|

|

|

|

1

RF1
GF1 — — —

Y2 T

AU AN A AN R R ROt A R A

3
|
\
k
r

2 C—— 1m L
Hinh 7.20: Tin hiéu diéu khién

7.10 Bai tap
1. Tron phéi liéu
Mb hinh va Yéu cau

MIXING UNIT P
Substence 1 Substence 2 T
54: Cervanper 205
53: Corveaper 10>
L () MinLewel Re: Doy 0T
81: Mareml O
@ E—) © n— Riadiias
Comeeyor 1 Comeyor 2
L+ e Leve|
® -

@ Drive Corveyar 2

Subet 112 (1) Drive Canveyor aChe
© Qw + Mix =
O Ow e G ®

Drive Substarces 172

! Ha
Conveyar? Conveyor 3 H
O

+

Hinh 7.21: M6 hinh
Hé thdng dinh luong phdi liéu cac loai phu gia trong nha may xi ming, dinh
lwong va tron phdi liéu trong may tron bé tong. ..
Ché dg tay: (Manual) Ldc nay ta cO thé diéu khién doc lap cac bang tai
Conveyor) 1, 2 hoic 3 bing cac nit S1, S2, S3 dén béo tuong tng 1a H2, H3, H4.
Ché d@j tw dong: (Auto) tin hiéu diéu khién m& van Enable Substances 1/2 tac
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dong dé bang tai 1 va 2 hoat dong, dén khi liéu trong xilo dat mirc cao L+ thi dimng.
Tiép d6 bang tai 3 hoat dong dwa phdi licu ra ngodi dén khi liéu trong xilo t6i mirc
thap L-thi diing, van Enable Substances 1/2 tac dong tro lai.
2. Pong co chay tuén tw
Yéu cau cong nghé:
Nhéan nat Start: dong co 1 chay, sau 3s dong co 2 chay, sau 5s dong co 3 chay
Nhén nit Stop: dong co 3 dirng, sau 2s dong co 2 dimg, sau 4s dong co 1 ding
Yéu cau thwc hanh:
- V& gian d6 thoi gian
- V& mach dong luc va so dd két ndi PLC vdi thiét bi ngoai vi
- Viét chuong trinh diéu khién
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TAI LIEU THAM KHAO
[1]. Gido trinh PLC (Luu hanh ndi bg)
[2]. Gido trinh PLC cin ban -Tong cuc day nghé
[3]. Ty dong hoa voi SIMATIC S7-200 — NXB Ha Noi.
[4]. Ty dong hoa véi simatic s7-200 - Nguyén Doan Phuéc - NXB Nong nghiép.
[5]. K§ thuat diéu khién 1ap trinh - Trung tdm Viét Dtrc Truong PHSPKT.
[6]. Automatisieren mit sps - Guenter, Wellenreuther, Dieter Zastrow. NXB Viweg.
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