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TUYEN BO BAN QUYEN
Tai li¢u ndy thudc loai sach gido trinh nén cac nguon thong tin ¢6 thé duge phép
dung nguyén ban hoac trich dung cho cac muc dich vé dao tao va tham khao.
) Moi muc dich khac mang tinh I¢ch lac hoac su dung véi muc dich kinh doanh
thiéu lanh manh s€ bi nghiém cam.



LOI GIOI THIEU

Pé thyc hién bién soan gido trinh dao tao nghé Pién tir cong nghiép & trinh do
Trung Cap Nghé, gido trinh PLC co ban 1a mdt trong nhitng gido trinh mén hoc dio tao
chuyén nganh dugc bién soan theo ndi dung chuong trinh khung dugc B6 Lao dong
Thuong binh X3 hoi va Tong cuc Day Nghé phé duyét. Noi dung bién soan ngan gon,
dé hiéu, tich hop kién thirc va k¥ nang chit ché voi nhau, logic.

Khi bién soan di ¢ ging cap nhat nhitng kién thirc méi c6 lién quan dén noi
dung chuong trinh dao tao va phu hop véi muc ti€u dao tao, ndi dung 1y thuyét va thuc
hanh duoc bién soan ge‘m v&i nhu cau thyc té trong san Xuét déng thoi ¢o tinh thue tién
cao.

No6i dung gido trinh dugc bién soan vdi dung lugng thoi gian dao tao 180 gio
gbm cdc bai:

Bai 01: Pai cuong vé diéu khién 1ap trinh

Bai 02: Cau trac va phuong thtrc hoat dong ctia mot PLC

Bai 03: Két nbi gitta PLC va thiét bi ngoai vi

Bai 04: Cac phép toan nhi phan cua PLC

Bai 05: Cac phép toan sb caa PLC

Bai 06: Bo xtr Iy tin hiéu Analog

Bai 07: Cac bai tap tng 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 didu chinh thoi gian va bd sung nhiing kién thirc méi cho phu
hop. Trong gido trinh, chung t6i c6 dé ra ndi dung thuc tap cia ting bai dé nguoi hoc
cling ¢b va ap dung kién thtrc phu hop véi ki ning.

Tuy nhién, tiy theo diéu kién co sd vat chit va trang thiét bi, c6 thé sir dung cho
phu hop. Mic du d3 cb ging t6 chic bién soan dé dap tmg dugc muc tiéu dao tao nhung
khong tranh dugc nhimg khiém khuyét. R4t mong nhan dugc dong gop v kién cia cac
thﬁy, co gido, ban doc dé nhom bién soan s& 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 mé6 dun: MD20
1. Vi tri, tinh chit, y nghia va vai tro ciia mén hoc:
» Vi tri cia mén hoc: Modun duge bd tri day cubi chuong trinh sau khi hoc
xong cac mon chuyén mon nhu dién tir cong suat, K thuat xung — sd, Vi xir
li, trang bi di¢n...
> Tinh chit cia mon hoc: M6 dun PLC co ban mang tinh tich hop.
> Y nghia cua m6 dun: La moén hoc bat budc
» Vai tro cia mo dun: Sau khi hoc xong mé dun nay, nguoi hoc co thé két ndi day
gitta PC - PLC va thiét bi ngoai vi, viét chuong trinh, nap trinh dé thyc hién dugc mot
sO bai toan ung dung don gian trong cong nghi¢p, phan tich luén ly mot sd chuong
trinh, phat hién sai 16i va sira chita khéc phuc.
II. Muc tiéu cia M6 dun:
Sau khi hoc xong m6 dun nay hoc vién c6 nang lyc:
> Vé kién thuc:
- Trinh bay dugc cac khai niém vé diéu khién lap trinh chinh xé4c theo ndi
dung da hoc;
- Trinh bay duoc ciu trac va phuong thic hoat dong cia cac 1énh co ban.
> Vé k¥ ning:
- Thyc hién 1ap trinh cac bai tdp ung dung dung PLC dat cac yéu cau vé k¥
thuat va cong nghé;
- Két ndi mach dién theo yéu cdu cong nghé.
> V@& thai do: 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 da biét, nudc ta hién nay dang trong qua trinh cong nghiép héa, hién dai
hoa. Vi thé, ty dong hoa san xuat dong vai tro quan trong, tu dong héa giup ting
ning suit, ting do chinh xac va do d6 ting hiéu qua qua trinh san xuét. Dé co thé
thyc hién ty dong hda san xudt, bén canh cac may moc co khi hay dién, cac day
chuyén san xuét...v.v, cling cin thiét phai c6 cic bo diéu khién dé diéu khién
ching. Trong d6, duoc yéu cau d6 diéu khién 1ap trinh 1a mot trong cic bo dicu
khién dap tng.
MUC TIEU BAI HQC
Kién thirc:
- Phat biéu khai niém vé diéu khién 1ap trinh.
Ky nang:

- So sanh wu nhugc diém cua diéu khién l4p trinh duoc véi cac hinh thire diéu

khién khéc.

- Trinh bay céac ing 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
1.1TONG QUAN VE PIEU KHIEN

Trong moi nganh san xuit, muc tiéu ting ning suat lao dong duoc giai quyét
bing con dudng gia ting mirc d6 tu dong hod cac qua trinh va thiét bi san xuét. Viéc tu
dong hoa cé thé nham muc dich tang san lugng hodc cai thién chét luong va do chinh xac
clia san pham.

Tu dong hoa nham thay thé mot ph?m hodc toan bd céc thao tac vat 1y cua cong
nhan hoic thiét bi thong qua hé théng diéu khién. Hé thdng nay co6 thé diéu khién qua
trinh san xuét véi do tin cay cao, 6n dinh ma khong can hodc can rat it sy can thi¢p cua
con ngudi. diéu ndy doi hoi hé thdng phai c6 kha ning khoi dong, kiém soat va dimg mot
qua trinh theo yéu ciu san pham. Mot hé théng c6 kha ning nhu vdy dugc goi 1a hé
théng diéu khién.

Mot hé thong diéu khién bat ky dugc cau tao tir ba thanh phan: khéi vao, khéi xir
1y va khdi ra.

KHOI VAO KHOI XU LY
Bj chuyeén doi Xuly R
tin hiéu ngd vao | Tip higu vao diéu khién Két qua xir | y'

Hinh 1.1: Céc khéi trong hé théng diéu khién
Khoi vao 12 bo chuyén ddi cac dai luong vat 1y thanh tin hiéu dién nhu: nat
nhén, cong tac, cam bién.... Tuy theo loai chuyén ddi ma cac tin hiéu tao ra co dang
tuong ty (analog) hay dang sé (binary).



Khéi xir Iy thay thé nguoi van hanh thyc hién cac thao tic dam bao cédc qud trinh
hoat dong “co su diéu khién”. N6 nhan thong tin tir cac tin hiéu ¢ khdi vao va xuat tin
hiéu dén khéi ra dé thuc hién tac dong dén thiét bi.

Khoi ra Tin hiéu ra 1a két qua cia qua trinh xir Iy cta hé thong diéu khién. cac
tin hi¢u nay tao ra nhitng hoat dong cu thé & may hoac thiét bi nham dam bao thuc hién
qué trinh muc tiéu. Qua trinh muc tiéu do nhiing thiét bi & ngd ra nhu: dong co, xy lanh
khi nén, dau ¢ép, bom, ro le...cling nhu cac bo chuyén ddi tin hiéu vao, cac thiét bi ngo ra
c6 thé 1am viéc voi tin hiéu dang Analog hodc Digital.

He thé'ng diéu khién dwoc chia thanh hai dang:

Pi¢u khién lién tuc diéu khién tin hiéu lién tuc nhan truc tiép tir cac bd cam
bién (bién doi cac dai lugng khong dién thanh tin hiéu dién) diéu ché tin hiéu thong qua
cac mach khuéch dai, mach cong, mach tich phan...va xuét tin hiéu diéu khién dén céc co
cAu tac dong nhu: van, bom, dau phat nhi¢t... cac co cAu tac dong cé thé 1a cac thiét bi
hoat dong lién tuc hay hoat dong vé1i hai trang thai on/off.

Viéc xir 1y tin hiéu lién tuc trong hé théng phu thudc vao cac qua trinh xur 1y
tuong tng, nhung thudng phai qua mach khuéch dai va mot s6 phép tinh toan dé tao ra sy
thay d6i & cic ngd ra theo mong mudn.

Bo diéu khién xur 1y tin hi€u lién tuc gff)m mach dién tir tuyén tinh, may tinh hodc
may vi tinh.

Thiét bi duge
am bis e 1ig . : . dieu khien
b 1 bien Tin higu H¢ thong dicu khien tin |Tin higu
. dicn hiéu lién me dién .
| * |
KHOI VAD KHOI XU LY KHOI RA

Hinh 1.2: Loai diéu khién lién tuc
Piéu khién nhi phén hay diéu khién on/off duoc dung nhiéu trong cong nghiép,
vi may moc va thiét bi 13 tap hop nhicu bd phan, thong thudng nhitng bo phan nay chi c6
hai trang thai dong hodac mo duoc diéu khién béng mot sb mot s6 hoat dong don gian hay
theo cac budc trinh tu.

Tin hiéu vao tir cac cam bién qua bo chuyén d6i thanh tin hiéu nhi phan va xuat
ra tin hiéu diéu khién co céu tic dong hoat dong dong mao. Co nhidu truong hop ma cac
tin hiéu ngd vao thudng c6 dang roi rac, chang han nhu tin hiéu tir cong tic, chudi bit dit
liéu nhap tir ban phim. .. trong truong hop nhu vay ta ding k¥ thuat diéu khién nhi phan.

Céac bo diéu khién nhi phan g6m cac mach ro-le, cac hé théng diéu khién dién,
dau, khi nén, mdy tinh, PLC.

MB&i loai diéu khién c6 linh vuc ing dung riéng va phat huy hiéu qua trong pham
vi cia n6. Trong cong nghiép ta s& gap ca hai dang nay, nhung diéu khién nhi phin vé sy
phirc tap thudng bang hodc vuot troi so v&i diéu khién tuong tu.



- SRS Hé thong , o
o—o o— diéu khién Logic > Van (dong hodc mo)

Ngo ra c6 dang
dong mo

Ngo vao dang
dong md
Hinh 1.3: Loai diéu khién nhi phan

Phuong phap diéu khién

Piéu khién vong ho thiét 1ap mot hé thong hoat dong dé diéu chinh truc tiép hoat
dong cua ngd ra. Hé théng khong co thong tin phan hoi dén bo diéu khién dé xac dinh
hodc hiéu chinh tin hiéu ra.

Piéu khién kich tiép thiét 1ap hé thong diéu khién truc tiép hoat dong ctia ngd ra
co sy bu tru tr hoat dong giam sat nhiéu.

Piéu khién vong kin 1 phuwong phap diéu khién 1am mat tac hai cua nhiéu bang
cach do anh hudng cta ching 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 nhidu va duy truy tin hiéu hay san
pham dau ra dugc 6n dinh. Tin hiéu phan hoi ldy tir ngd ra duoc dua vé dé so sanh vdi tin
hiéu ngd vao (so sanh gia tri mong mudn vai gia tri thuc té). Sai biét gira chiing duoc
dua vao khéi diéu khién dé hiéu chinh tin hiéu ra dat toi gia tri mong muén.

1.2 PIEU KHIEN NOI CUNG VA PIEU KHIEN LAP TRiNH PUQC

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

phuong phap diéu khién ndi cimg va phuong phap diéu khién 1ap trinh duoc.
1.2.1 Phwong phép diéu khién néi ctieng (Hard-wired control)

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

Diéu khién néi citng cé tiép diém ding cac khi cy dién tir nhu ro le, cong tic to,
két hop voi cac bo cam bién, dén, cong tac... Cac khi cu dién nay duoc ndi v6i nhau
theo mot mach dién cu thé dé thuc hién mot yéu cau cong nghé nhét dinh.

Piéu khién noi ciing khéng tiép diém dung cac cong logic, mach tudn ti (goi
chung 13 IC s6) két hop v6i cac bd cam bién, dén, cong tic... Cac IC sb nay ciing duoc
ndi lai v6i nhau theo mot so dd Logic cu thé dé thuc hién mot yéu cau cong nghé nhét
dinh. Cac mach diéu khién ndi cing sir dung cac linh kién ban dan cong suat nhu: SCR,
Triac dé thay thé cong tic to trong cac mach dong luc.

Trong cac hé théng diéu khién ndi cung, cac khi cu dién hay linh kién duoc ndi
v6i nhau vinh vién. Khi muén thay d6i lai chirc nang diéu khién thi phai nbi day lai toan
bo mach dién. Vay voi cac hé théng phuc tap thi khong hiéu qua va rat ton kém.

Phuong phap diéu khién ndi ctmg dugc thuc hién theo cac bude hinh 1.4.

Thi du: Thuc hién so do diéu khién ba dong co chay tuan ty. Hé thong diéu khién
dung khi cu dién c6 so dd nhu hinh 1.5.

Khi thay ddi mach diéu khién cho cac dong co chay doc l1ap thi phai nd lai mach

b6 khoa K1 & nhanh ndi tiép cudn day khoi dong tir K2.



Xéc dinh yéu cau cong nghé

A 4

Thiét ké so do diéu khién

A 4

Chon phﬁn tir mach dién

A 4

Lién két cac phan tir

l

Chay thir - kiém tra

Hinh 1.4: Cac budc thiét 1ap hé thong diéu khién ndi cting

Hinh 1.5: So dd diéu khién 3 dong co dung khi cu di¢n
1.2.2 Phwong phap diéu khién 14p trinh duwoc

Trong hé thng diéu khién 14p trinh dugc PLC (Programmable Logic Controller),
ciu trac cta bd diéu khién va cach ndi day doc 14p véi chuong trinh. Chuong trinh diéu
khién duoc ghi truc tiép vao bd nhd cta b diéu khién nho su tro giip cua bo 1ap trinh
cam tay hay mot may vi tinh.

Dé thay ddi chuong trinh diéu khién, chi can thay doi ndi dung bd nhd cua bd
diéu khién, phan ndi diy bén ngoai khong bi anh hudng.

PLC tao ra mot kha nang diéu khién thiét bi dé dang va linh hoat dua trén viéc
1ap trinh bﬁng cac I¢énh logic co ban. Ngoai ra PLC con cé thé thuc hién céac tac vu khac
nhu dinh thoi, dém,v.v... lam tang kha ning diéu khién cho nhiing hoat dong phiic tap.

Phuong phép diéu khién 1ap trinh duoc thuc hién theo cac budc hinh 1.6.

Thi du: Hinh 1.7 thuc hién so dd diéu khién ba dong co chay tuan tu. Hé théng 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 khoi dong tir van giit nguyén.
-Phan tr xtr 1y:duoc thay thé bang PLC
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Hinh 1.7: So db thay ddi diéu khién dung PLC
Khi thuc hién bﬁng chuong trinh diéu khién c6 nhd PLC, ta chi can thuc hién ndi
mach theo so dd sau:
Whip s |
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Hinh 1.8: So d6 ndi day thyc hién bang PLC
Vi so dd nay ta chi viéc viét lai chuong trinh khi can thay ddi ché d6 hoat dong

ddc lap cua tung dong co, roi nap chuong trinh vao lai PLC.



PLC tuong tu nhu may tinh truyén théng va ching cé cac dic diém thich hop cho
muc dich diéu khién trong cong nghiép:

- Kha ning khang nhiéu tdt;

- Cau triic dang mo-dun cho phép dé dang thay thé, ting kha ning md rong chirc
nang diéu khién;

- Chuan ho4 dién 4p ngd vao va ra;

- Ngon ngir 1ap trinh d& hiéu va dé sir dung;

- Thay d6i chwong trinh dé dang.
1.3 SO SANH PLC VOI CAC HINH THUC PIEU KHIEN KHAC

Trong hé thong diéu khién co nhiéu loai diéu khién khac nhau duoc trinh bay
trong hinh 1.9:

PIEU KHIEN

Chueng trinh két ndi cimg B& nhé kha trinh

Co thé thay dai

Chuong trinh cb Chuwrong trinh co Co thé lap trinh

dinh thé thay déi dugc tu do
l !—k—\ \_‘
| |
Thiét bj diéu Thiét bj diéu Thiét bi digu
i N Co dién khién viri bd khign vai bé khign véi ba
Cor dign Bign 1 Dién tw Ahe khang thay| | nhd cb thé thay| | e a0
di dugre abi dwore 9
Cau ndi, chon RAM
Relay, Mach dién tg| | mach véima ROM EPROM EEPROM
contactor tran diode PROM REPROM EAPROM

Hinh 1.9: So dd cac loai diéu khién
1.3.1 Hé thong diéu khién dung Ro-le

Ro-le 1a mdt cong tac dién chiu duoc dong dién cao, dugc tdc dong gian tiép baéi
dong dién diéu khién c6 cudng do thap. Ro-le c6 cau tao vé co dé dong / mo tiép diém
nén bi han ché vé toc do tac dong, tudi tho va do tin cay. Kich thuodc ro-le c6ng kénh
chiém nhiéu khong gian trong ti dién.

Pic diém chung cta hé thong nay 1a dé thiét ké va lap dat; toan bo cac cong viée
diéu khién duoc thuc hién thong qua phéi hop don gian trinh ty hoat dong cua cac ro le.

1.3.2 Hé thong diéu khién dung mach dién tir (Transistor)

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

Vi mach l1a mach tich hop nhiéu linh kién ban dan dé thuc hién mot sd chirc nang
nao d6. Nhiéu hé théng phtc tap va tinh vi dugc thuc hién béng cach két ndi cac vi
mach thich hgp v&i nhau.



1.3.3 H¢ thong diéu khién dung IC sb

Khi thiét ké mot hé théng dung vi mach va cong Logic, ngudi thiét ké phai vé so
d6 mach voi cac ky hiéu Logic thé hién cdc ngd vao va ra nhi phan. Hé théng xur 1y
thong qua cic phép tinh dai s6 Boole. Qua trinh xtr ky c6 thé 13 tuan tu hay to hop
nhimg ngd vao dé cho két qua ngd ra. Pé ting kha ning xtr Iy hé thong dung thém bod
nhd.

Véi cac vi mach sb cho phép thiét ké va lap dat cac hé théng co kha ning diéu
khién logic véi toc d6 cao trong cac truong hop diéu khién trinh ty va didu khién lién
tuc. tuy nhién, néu c6 yéu cau thay doi chirc ning diéu khién thi do ban chat khong linh
hoat vé két ndi phan cimg, nén phai mat nhiéu thoi gian thiét é va lap dit lai.

1.3.4 H¢ thong diéu khién ding may tinh

May tinh 1a mot bd may dién tir xr ly thong tin & dang nhi phan. May tinh dugc
mg dung trong diéu khién tir giita thap nién 1950, nhung dén cudi thap nién 1970, viéc
mg dung may tinh trong diéu khién mai c6 hiéu qua kinh té va hip dan cac nha thiét ké
hé thng diéu khién. Bén canh d6, ngdn ngit 1ap trinh cho mdy tinh ngay cang phong
phu, thuan lgi cho cac img dung diéu khién.

Hién nay may tinh cau hinh manh véi gia ré cho phép tmg dung vao nhiing cong
viéc diéu khién hé théng theo trinh ty va diéu khién lién tuc vai nhirng thu tuc truyén
thong don gian, dé ap dung.

Tom lai: khi thiét ké mot hé théng diéu khién, ngudi ta dua vao mot sd chi tiéu so
sanh dé lya chon hé théng thich hop nhét.

Bang 1.1 So sanh cac hé thong diéu khién

Chi tiéu so sanh Ro-le Mach s6 May tinh PLC
Gi4 thanh Kha thap Thap Cao Thip
Kich thuodc Lon RAt gon Kha gon Rét gon
Tbc d6 diéu khién Cham RAt nhanh Kha nhanh Nhanh
Kha ning chdng nhiéu Rat tot Tt Kha tbt Tét
. MAt thoi gian thiéf Mat thoi gian| Mat thoi gian | Lap trinh, lip
Lap dat X 1% ax AU A < s < .
ke, lap dat thiét ké 1ap trinh dat don gian
Kha nang DK phtc tap Khong Céo Céo Co
Kha ning thay doi Rat kho Kho Kha don gian | Rat don gian
Cong tac bao tri Kém Kém Kém Tét

1.4 CAC UNG DUNG CUA PLC TRONG THUC TE

Vé co ban chirc ning ciia mot b diéu khién 1ap trinh duge cling giéng nhu chirc
nang cua bd diéu khién thiét ké trén co s& cac ro-le hodc cac thanh phﬁn dién tu:

- Thu nhan céc tin hiéu dau vao va phan hoi

- Lién két ghép ndi lai va dong mé mach phu hop véi chuong trinh

- Tinh ton va soan thao cac 1énh diéu khién trén cac thong tin thu nhan dugc.

- Phan phat céac 1énh diéu khién d6 dén cac dia chi thich hop.

PLC duoc g dung nhiéu trong cong nghiép, thuong mai:

e Hg¢ thong diéu khién dén giao thong.



Diéu khién rém ctra

Diéu khién nhiét do va thong gid

H¢ théng bom nudc ty dong

Diéu khién Gara 6to

Hé thong canh béo va chudng bao dong

Hé théng tudi nude ty dong

Chiéu sang trong cac phong, cau thang, cira hang

Pén cac img dung trong cong nghiép:

Thang may, mdy ning

Hé théng hoa ddng bo

Lo hoi

Hé¢ théng tram can xe tai

Hé thng bang tai

Hé thong tron nguyén licu

Hé théng do mirc, ap suét

Hé théng quan 1y ning lugng

Hé théng chuyén tai

May han, may cua, may udn va may cat
Heé théng quan sat, diéu khién bai giir xe
Hé thong 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 khdi trong hé thdng diéu khién
2. Néu cic budc thiét ké mot hé théng diéu khién ndi cimg, hé thdng didu khién lap

trinh.

3. So sanh hé théng diéu khién dung PLC véi cac hé thdng diéu khién khac.



Bai 2:
CAU TRUC VA PHUONG THUC HOAT PONG CUA MOT PLC
GIOI THIEU
PLC viét tat cua Programmable Logic Controller, 1a thiét bi diéu khién 1ap
trinh duoc (kha trinh) cho phép thuc hién linh hoat cac thuat toan diéu khién logic
thong qua mot ngdn ngir 1ap trinh. Nguoi str dung ¢ thé 1ap trinh dé thyc hién mot
loat trinh ty cac sy kién. Céac sy kién nay duogc kich hoat boi tdc nhan kich thich
(ngd vao) tac dong vao PLC hoic qua cac hoat dong c6 tré nhu thoi gian dinh thi hay
cac su kién dugc dém. PLC dung dé thay thé cac mach relay (ro le) trong thuc té.
PLC hoat dong theo phuong thirc quét cac trang thai trén dau ra va dau vao. Khi c6
su thay d6i & dau vao thi dau ra s& thay doi theo. Ngon ngit 1ap trinh cua PLC c6 thé
la Ladder hay State Logic. Hién nay c6 nhiéu hing san xuat ra PLC nhu Siemens,
Allen-Bradley, Mitsubishi Electric, General Electric, Omron, Honeywell, LS,
Schneider, Fatek...
MUC TIEU CUA BAI
+ Vé kién thic:
- Phit biéu dugc cu tric ctia mot thiét bi diéu khién 1ap trinh PLC;
- Trinh bay duogc céu trac bo nhé PLC.
+ Vé ky nang:
- Thuyc hién xtr ly chuong trinh dung theo nd1 dung da hoc.
+ Ve thai do:
- Pam bdo an toan va v¢ sinh cong nghi¢p

NOI DUNG CUA BAI
2.1 CAU TRUC CUA MOT PLC
Ngd vao Xu I: Bd nho Ngo ra
Khdi trung tam
B4 nhd chuong trinh
/ N
N — = U‘ "; =
= = = Hé diéu hanh = 5 2
" ‘E o) = ‘ﬁ‘ 2
g = E —> b § T >
B = S Bit nhd K- k=4 Timer > = =
= 'w = = ' = = =g
'T = o " =
U e L ool — ) QX
Bd dém K ki Counter
Accu ™~ Hé& thdng
Bus
KHAL S KHAU
VAO KIHAU XU LY RA
NGUON CUNG CAP

Hinh 2.1: CAu trtc chung cua bd diéu khién 1ap trinh PLC
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PLC gdm ba khéi chirc ning co ban: bo xir 1y, bo nhd va khoi vao/ra. Trang théi
ngd vao cua PLC dugc phat hién va luu vao by nhd dém. PLC thyc hién cac 1énh Logic
trén cac trang thai cuia chung va thong qua chuong trinh trang thai ngd ra dugc cap nhat
va luu vao bd nhé dém; sau do, trang thai ngd ra trong bo nhé dém dugc dung dé dong
mé cac tiép diém kich hoat céc thiét bi tuong tng. Nhu vay, su hoat dong cua cac thiét
bi duoc diéu khién hoan toan tu dong theo chuong trinh trong bd nhg. Chuong trinh
duogc nap vao PLC thong qua thiét bi lap trinh chuyén ding.

Bo diéu khién dugc cung cap tin hiéu vao boi tin hiéu tir cic cam bién ¢ ngd vao
ctia n6. Tin hiéu nay duogc xir 1y tiép tuc théng qua chuong trinh diéu khién dit trong bo
nhG chuong trinh. Két qua xtr Iy duoc dua toi ngd ra dé dén ddi twong diéu khién hay
khau diéu khién & dang tin hiéu.

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

CPU diéu khién va quan Iy moi hoat dong bén trong PLC. Viéc trao doi thong
tin gitra CPU, bd nhéd va khdi vao/ra dugc thuc hién thong qua hé théng BUS du6i su
diéu khién cua CPU.

* Nguyén ly hoat dong:

- Thong tin luu tr& trong bd nhd chuong trinh dugc goi 1€n tudn tu (do da duoc
diéu khién va kiém sodt boi bo dém chuong trinh do don vi xir 1y trung tim khéng ché).

- Bo xtr 1y lién két cac tin hiéu (di liéu) don 1¢ (theo mot quy dinh nao d6 - do
thuat todn diéu khién) va rut ra két qua 1a cdc 1énh cho dau ra.

- Su thao tdc tudn tu cua chuong trinh di qua mdt chu trinh déy du roi sau d6 lai
bét dau lai tir dau, thoi gian d6 goi 1a "thdi gian quét”.

- Po thoi gian ma b xir 1y xur 1y 1 kbyte chuwong trinh dé 1am chi tiéu danh gid
gilra cac PLC.

Nhu vdy bo vi xtr Iy quyét dinh kha ning va chirc ning ctia PLC.
2.1.2 B¢ nhé

B6 nhé chuong trinh trong PLC 12 mot bo nhd dién tir dac biét co thé ghi/ doc
duoc. Néu st dung bd nhé doc-ghi dugc (RAM), thi ndi dung cua nd luén dugce thay
d6i nhu trong trudng hop van hanh didu khién. Trong trudng hop dién ap ngudn bi mat
thi ndi dung trong RAM c6 thé van dugc giit lai nho ¢ sir dung ngudn Pin dy phong.
Pé c6 cac ving nhd chuyén dung khac nhau, tat ca PLC déu dung céac loai bd nhd:
RAM, ROM, EEPROM.

Bo nh¢ duge thiét ké thanh dang modul dé cho phép dé dang thich nghi
vO1 cic chuc nang diéu khién véi cac kich c& khac nhau. Mubén mo rong bd nhd chi
can cam thé nhé vao ranh cim chd san trén modul CPU.

2.1.3 Khoi ngé vao / ra
Hoat dong xtr Iy tin hiéu bén trong PLC: 5VDC, 15VDC (dién &p 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 co vai tro giao tiép giita mach vi dién tir cia PLC voi

mach cong suat bén ngoai. Thyc hién chuyén mirc dién 4p tin hidu va céch ly bang
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mach ghép quang (Opto-isolator) trén cac khdi vao/ra. Cho phép tin hi¢u nho di qua va
ghim cac tin hiéu c6 mirc cao xudng mirc tin hiéu chuan. Tac dung chong nhiu tbt khi
chuyén cong tic bao vé qua ap tir ngudn cung cap dién 1én dén dién ap 1500V.

+ Ngd vao: nhén truc tiép tin hiéu tir cam bién.

Khi mot cam bién phét hién mot su thay do6i trang théi logic thi né phai truyén
trang thai thay d6i nay dén PLC. Tiéu biéu la viéc dong hodc ngit dong dién hay dién
ap. Trong mot vai trudng hop, ngd ra cta cam bién sir dung dé dong mach truc tiép cho
tai ma khong théng qua PLC. Cdc ngd ra tiéu biéu cua cam bién la:

- Pong hoic ngit dong dién

- Pong hodc ngit dién ap

- Chuyén mach AC

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

+ Ng0o ra: 1a céc transistor, role hay triac vat ly

2.2 THIET BI PIEU KHIEN LAP TRINH S7-200
2.2.1 Khai quat chung
PLC viét tic cia programmable logic controller 13 thiét bi diéu khién logic cho
phép thuc hién linh hoat cac thuat toan diéu khién logic qua mot ngon ngit 1ap trinh, bo
diéu khién théa man cac yéu cau:
- Lap trinh dé dang vi ngén ngit 1ap trinh dé hoc;
Gon nhe, dé dang bao quan, tu sua;

Dung luong b nhé 16n dé c6 thé chira duoc nhitng chuwong trinh phire tap;

Hoan toan tin cdy trong moi trudng cong nghiép;
Giao tiép voi cac thiét bi thong tin may tinh, néi mang cac module; mé rong;

Gia ca phu hop.

B6 diéu khién 1ap trinh PLC duoc thiét ké nhim thay thé phuong phap diéu khién
truyén thong dung Ro le va thiét bi cdng kénh nd tao ra mot kha ning diéu khién thiét bi
dé dang va linh hoat dya trén viéc lap trinh trén cac 1énh logic co ban. PLC con thyc
hién cac tac vu dinh thi va dém lam tang kha nang diéu khién, thuc hién logic duogc lap
trong chuong trinh va kich ra tin hiéu diéu khién cho thiét bj bén ngoai tuong tmg. S7-
200 1a thiét bi diéu khién logic kha trinh loai nhé cia hing Siemens (CHLB Drc), véi
céu tric theo kién module va cé cac module mé rong dugc sir dung cho nhiéu tng dung
1ap trinh khac nhau. Thanh phan co ban cta S7-200 1a khdi vi xir 1y trung tdm bao gom
hai chung loai CPU 21X va CPU 22X.

CPU 21X ngay nay khong con st dung nita. Tuy nhién thay thé cho n6 boi CPU
22X va van con st dung rat nhiéu trong cac trudng hoc va trong san xuat. Tiéu biéu cho
loai nay la CPU 224.

CPU 224 c6 cac dac tinh nhu sau:

- B6 nhé chuong trinh (chira trong EEPROM): 4096 Byte.

- Bo nh¢ dit liéu: 4096 Byte (trong d6 512 Byte chira trong EEPROM)

- S6 luong ngd vao sb:14

- S6 luong ngd ra sb: 10
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- S6 module mo rong: 7 gdbm ca module analog
-S6 lugng 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 gidi 100ms.
- S6 lugng 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 nhd dic biét): 688 bit ding dé thong béo trang thai
va dit ché do 1am viéc.
- C6 phép tinh s6 hoc.
- High - Speed Counters (HSC - B dém tdc o cao): 4 Counter 2 KHz va 2
Counter 7 KHz.
- Ngd vao analog tich hop sén (bién trg): 2.
- Cac ché do ngit va xir Iy ngit gdbm: ngat truyén thong, ngat theo sudn 1én hoic
xubng, ngit thoi gian, ngit ctia bd dém tdc d6 cao va ngit truyén xung.
- Toan bd ving nhé khong bi mét dit lidu trong khoang thoi gian 190 gid khi
PLC bi mat ngudn nudi.
CPU 22X v&i nhiéu tinh nang vuot trdi va hién dang con duogc st dung rat nhiéu.
Tiéu biéu cho loai nay la cdc dong CPU222, CPU224, CPU224XP, CPU226. V& hinh
thirc bén ngoai ching c6 su khac nhau va nhan biét duogc nho s6 dau vao/ra va nguén
cung cap.
Hién nay, PLC S7-200 d ngimg san xuét va duoc Siemens thay thé bai PLC S7-
1200 c6 thiét ké nhoé gon, chi phi thip, va mot tap 1énh manh gitip nhitng giai phap hoan
hao hon cho tmg dung tu dong hoda trong cong nghi€p va dan dung. Cac dong chinh cua
PLC S7-1200: CPU 1211C, CPU 1212C, CPU 1214C, CPU 1215C va CPU 1217C.
Tuy nhién, voi kha ning tiép nhan va kién thirc cta hoc sinh trung cip thi PLC
S7-200 1a lya chon dé tiép thu kién thic co ban vé diéu khién 1ap trinh trong cong

nghi¢p va dan dung.
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Hinh 2.2: B¢ diéu khién lap trinh S7-200 CPU214
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LED bdo trang
thdi 11O

LED bdo trang
thai CPUJ

Khe cira
- Memory
Iodule

- Battery
Ivlodule,

- Clock Iodule
(221, 222)

Céng truyén
thong

Biéu néi cé thé théo rind Chét kha rodule
{trén 224, 226) trén gid de&
Hinh 2.3: B diéu khién lap trinh S7-200 CPU224
2.2.2 Cac deén bao trén S7-200 CPU 224

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

- Run (deén 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.

- Ix (dén xanh) : dén xanh & cong vao chi dinh ¢ trang thai tirc thoi cia cong Ly
(X.X=0.0+1.5)

- Qyy (dén xanh): dén xanh & cong ra bao hiéu trang thai tac thoi cua
cong Qyy (y.y = 0’.0 +1.1)

2.2.3 Chon cheé d¢ lam viéc cho PLC

Cong tac chon ché do 1am viéc nim & phia trén, c6 ba vi tri cho phép chon cac
ché d6 lam viéc khac nhau cua PLC:

- RUN: Cho phép PLC thyc hién chuong trinh trong bo nhd. PLC S7-200 s€ roi
khoi ché d6 RUN va chuyén sang ché d6 STOP néu trong may c6 su c¢b hodc trong
chuong trinh gap 1énh STOP.

- STOP: Cudng buic PLC dung chuong trinh dang chay va chuyén sang ché do
STOP. O ché d6 STOP, PLC cho phép hiéu chinh, nap, x6a mot chuong trinh.

- TERM: Cho phép nguoi dung 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 sir dung cong truyén thong ndi tiép RS485 véi phich nbi 9 chan dé phuc
vu cho viéc ghép ndi vé6i thiét bi lap trinh hodc véi cac tram PLC khac. Tbc do truyén
cho méy lap trinh kiéu PPI 12 9600 baud.

Ghép ndi $7-200 voi may tinh PC qua cong RS-232 can ¢ cap ndi PC/PPI véi
bd chuyén doi RS232/RS485, va qua cong USB ta c6 cap USB/PPL
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Hinh 2.4: Cong nbi tiép RS485
2.3 PIA CHI CAC NGO VAO RA
Vé co ban S7-200 c6 bdn dang truy xuat dir lidu theo Bit, theo Byte, theo tir
don(Word) va theo tir kép(Double Word). Trong mdi yéu cau diéu khién cu thé ching ta
s& chon truy xuit theo dang nio.
- Kiém tra trang thai cia cac tin hi¢u dugc tao ra tir cac thiét bi ngoai vi ndi véi

ngd vao s6 nhu nat nhan, cam bién, cong tdc hanh trinh... thi s& chon truy xuét 13 bit,
trong trudng hop nay thi chon dia chi ngd vao tuong tng dugc két ndi vi du nhu oo, Los,
Lit...

- Xuét tin hiéu ra cic co chu chép hanh nhan tin hi€u nhi phan nhu relay, dén
b4o, van tir ... thi s& chon truy xuat I3 bit, trong trudng hop nay thi chon dia chi ngd ra
turong tng duge két ndi vi du nhu Qoo, Qo2, Qio...

Béang 2.1 Pia chi vao/ra va modul mo rong

Modul 0 Modul 1 Modul 2 Modul 3 | Modul 4

CpU224 4 vao/4 8 vao 3vao/lra 8 ra 3 vao/lra

ra Analog Analog
10.0 Q0.0 12.0 13.0 AIW 0 Q3.0 AIWS
10.1 QO.1 12.1 13.1 AIW 2 Q3.1 AIW12
10.2 Q0.2 2.2 13.2 AIW 4 Q3.2 AQW 4
10.3 Q0.3 12.3 13.3 Q3.3
10.4 Q0.4 Q2.0 13.4 Q34
10.5 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
I1.1 Ql.1
11.2
I1.3
11.4
I1.5

- Nhén tin hiéu tir cac cam bién tao ra tin hiéu analog nhu cam bién nhiét do, ap
suat, do am ... thi str dung dia chi word, vi du: ATW0,AIW2, ATW4...

- Xuét tin hiéu analog ra cic co cu chap hanh nhén tin hiéu analog nhu ngd vao
analog bién tan, van ti 1¢...thi st dung dia chi word,vi du: AQW0, AQW2, AQW4...

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

Tom lgi, cac ngd vao vara cua PLC S7-200 ddt theo thtr tu hé bat phan. Trong do
CPU 222 ¢6 san 8 vao va 6 ra, CPU224 c6 sin 14 vao va 10 ra so.

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

2.4. CAU TRUC BQ NHO CUA S7-200

B6 nhd cuia S7-200 dugce chia thanh ba vung nhé chinh nhu hinh 2.5:

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

- MAIN (Organisation block): mién chira chuong trinh t6 chirc, chita chuong
trinh chinh, cac 1énh trong khéi nay ludn duoc quét.

- SBR_0 (Subroutine): Mién chira chuong trinh con, dugc t6 chirc thanh ham va
¢4 bién hinh thic dé trao ddi dit lidu, chuong trinh con nay s€ dugc thuc hi¢n khi né
duoc goi trong chuong trinh chinh.

- INT_O (Interrup): Mién chtra chuong trinh ngat, dugc to chirc thanh ham va c6
kha ning trao doi dit liéu voi bat cir 1 khéi chuong trinh nao khac. Chuong trinh nay s&
duoc thuc hién khi co su kién ngét xay ra. Co rat nhiéu su kién ngét nhu: Ngét thot gian,
ngat xung tdc do cao. ..

+ Viing chira tham so ciia hé diéu hanh: Chia thanh 5 mién khac nhau

- I (Process image input): Mién dit liéu cac cong vao sb, trude khi bat dau thuc
hién chwong trinh, PLC s& doc gia tri logic cua tit ca cac cong dau vao va cit giir chiing
trong ving nhd 1. Thong thuong chuong trinh tmg dung khong doc truc tiép trang thai
logic cua cong vao sé ma chi lay dit liéu cua cong vao tir bd dém L

- Q (Process Image Output): Mién bo dém cac dit liéu cong ra sb. Két thic giai
doan thyuc hién chuong trinh, PLC s& chuyén gia tri logic cia bd dém Q to1 cac céng ra
s6. Thong thudng chuong trinh khéng truc tiép gan gia tri toi tin cong ra ma chi chuyén
ching t6i1 bd dém Q.

- M (Mién céc bién c&): Chuong trinh tmg dung st dung nhiing bién nay dé luu
giit cac tham sb 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 bo thoi gian (Timer) bao gém viéc luu trir gia tri
thoi gian dit truée (PV-Preset Valu ), gia tri dém thoi gian tic thoi (CV —Current Value)
cling nhu gia tri Logic dau ra cta bo thoi gian.

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

- DB (Data Block): Mién chira dit liéu dugc to chitc thanh khéi. Kich thudc ciing
nhu sd luong khéi do nguoi st dung quy dinh, pht hop véi ting bai toan diéu khién.
Chuong trinh c6 thé truy nhap mién ndy theo timg bit (DBX), byte (DBB), tir (DBW)
hodc tir kép (DBD).
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- L (Local data block): Mién dir liéu dia phuong, dugc cac khdi chuong trinh

chinh, chuong trinh con, chuong trinh ngit t6 chtc va st dung cho cac bién nhép tirc
thoi va trao doi dir liéu ciia bién hinh thic voi nhitng khdi chuong trinh goi né. Noi dung
ctia mot khéi dir liéu trong mién nhé nay s& bi xoa khi két thuc chuong trinh tuong mg
trong chwong trinh chinh, chuong trinh con, chuwong trinh ngat. Mién niy c6 thé duoc
truy nhap tr chuong trinh theo bit (L), byte (LB) tir (LW) hodc tur kép (LD).

+ Vung chira cac khoi dir liéu:

,/_Ix EEPROM Mién nhd ngodi
,‘_,__-——'_——‘—-_.,\ "‘--"’"——__—'—"-\-._\
Chudng trinh > Chudng trinh > Chudng trinh
Tu R ~ ] e
—_ Tham s6& - Tham s& > Tham sé
\1__________4_,_,-/
Dit liéu > Dilicu  [€=P Dit liéu
\——q_‘_-_.__,__/
Viing déi twgng
B6 nhd trong vid ngodiciia S7-200
Hinh 2.5: Vung nh¢ dir licu
Béang 2.2 Pia chi vung nhé 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
Vi Q Q0.0+-Q15.7 Q0.0+15.7 Q0.0+-Q15.7 Q0.0+-Q15.7
dﬁ“lri‘ég M | M0.0:M31.7 | MO0.0:M31.7 MO0.0:M31.7 | MO0.0+M31.7
i SM  |ISM0.0+SM179.7| SMO0.0+-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 TO+T255 TO+T255
Ving | Counter C0+C255 C0+C255 C0+C255 C0+C255
déi Al none AIWO0+-AIW30 AIWO0+-AIW62 | AIWO0+-AIW62
tuong| AO none AQWO0+-AQW30 | AQWO0+-AQW62 | AQW0+-AQW62
ACC AC0+AC3 AC0+AC3 ACO0+AC3 ACO0+AC3
HSC | HSCO0,HSC3, HSCO,HSC3, HSCO0-+HSCS5 HSCO0+HSC5
HSC4, HSC5 HSC4, HSC5

2.5 XU LY CHUONG TRINH
2.5.1. Truy xuat dir liéu
Viéc xtr Iy chuong trinh trong S7-200 thong qua viéc truy xuat dir liéu. PLC ¢
thé truy xuat dir liéu theo bit, theo byte, theo tir don va tir kép.
Truy xudt theo bit
Pé truy xuét dia chi theo dudi dang Bit chung ta xac dinh ving nhé, dia chi cua
Byte va dia chi cua Bit.
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Trong hinh 2.6 13 ban d6 ving nhd cta bo dém dir liéu ngd vao I(Process Image
Input). Ban dd cta cac ving nhé khéc ciing c6 cau triic tuong ty nhu vdy. Bit thip nhat
14 bit 0 ndm bén phai va bit cao nhat 1a bit 7 nim bén trai. Do d6 ching ta hoan toan c6
thé khai bao tuong tu nhu vi du trén, chrflng han nhu: Q1.0, V5.2, MO0.1...Dung luong
cua cac vung nhd phu thudc vao loai CPU ma chung ta stir dung.

Wy BE .
03 — .
| L By 3 [EEFF I
Ciéus chitm phidn Byte O
Caxch bybe wa bl ,
Bfa chl hyte E.;fte I
Wi mingr ngh van Eyte 2
Eyta 3

Hinh 2.6: Vung nhd ngd vao |
Truy xudt theo byte (8 bit)
Khi truy xut dir liéu theo byte, chung ta xac dinh ving nhd, va tht t cua byte
can truy Xudt.
Vidy: Bit
S

VB2

TPE masan [TTTTTT1T1]
| | L Eiachibyle |

Truy xudt theo byle
Wiing nhi
Hinh 2.7: Truy xut viing nhd byte
Tuong ty nhu vi du ta khai bao cho cac vung nhd khéc, ching han nhu IB3,
MB2, QBS.
Truy xudt theo word (16 bit)

Dbi v6i truy xuét ving nhé theo dang word ching ta ciing can xac dinhving
nhé can truy xuét, khai bao dang word va dia chi ciia word trong ving nhd. Mdi mét
vung nhé dang word s& gdm 2 byte va dugc goi 1a byte thip va byte cao.

Wi du:

O eia chivon | oBs | OB

Truy 1t theo word Byte cao — L Byta thip
%iuna nhd nad ra

Hinh 2.8: Truy xuat viing nhd word

Pbi v6i tin hiéu tuong tu (Analog) thi chiing ta chi c6 mot dang truy xuét duy
nhat 1a truy xuat theo word. Diéu nay 1 do mdi tin hiéu twong ty s& ing véi mot gia tri
sd nguyén 16 bit. Vi du: AIWO0, 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 dit liéu dang so interger vao ving bién V, thi dit liéu thir nhat
gia sir chira vao VW20 thi word ké tiép luu dit liéu thtr hai 1a VW22.

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

Khi truy xuit ving nhé 32 bit, tuong Gng véi 4 byte. Trong d6 gdm c6 word
thap, word cao va byte thap, byte cao.

Vidu: VD100
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Word cao  Word thap
ﬁ ..-o-"'"'ﬁ'ﬁh‘\"""--\.

[ve106]vB104 [VB102]vB10q
Bvte cao — | L__Byte thap
Byte thép—‘ \— yte cao

Hinh 2.9: Truy xuat ving nhé Double word

Tom lai, vé co ban ching ta c6 boén dang truy xuat dit liéu nhu trén. Trong moi
yéu cau diéu khién cy thé ching ta s& chon truy xuat theo dang nao.

- Kiém tra trang thai cua cac tin hi¢u dugc tao ra tir cac ngoai vi ndi véi ngd vao
s nhu nat nhan, cam bién, céng tic hanh trinh... thi s& chon truy xuat 13 bit, trong
truong hop nay thi chon dia chi ngd vao tuong tmg duoc két ndi vi du nhu 10.0, 10.5,
I1.1...

- Xuét tin hiéu ra cac co ciu chép hanh nhan tin hi€u nhi phan nhu relay, dén
bao, van tir ... thi s& chon truy xuat 1a bit, trong truong hop nay thi chon dia chi ngd ra
tuong tng dugc két ndi vi du nhu Q0.0, Q0.2, Q1.0....

- Nhan tin hiéu tir cic cam bién tao ra tin hiéu analog nhu cam bién nhiét do, ap
suét, do Am ... thi st dung dia chi word, vi du: AIWO0, AIW2, AIW4....

- Xuét tin hiéu analog ra cac co cdu chap hanh nhén tin hiéu analog nhu ngd vao
analog bién tan, van ti 1é ... thi st dung dia chi word, vi du: AQW0, AQW2, AQW4...

- Trong qua trinh thyc hién chuong trinh can luu trit thong tin ¢ dang sd 16 bit
nhu dém sé san pham (sb nguyén 16 bit) thi truy cdp dia chi word, con ¢ dang 32 bit
nhu nhiét d6, ap suét (sd thuc) thi truy cap dia chi double word...

2.5.2 Xir ly chwong trinh

PLC thyc hién chuong trinh theo chu trinh lap, mdi vong lip duoc goi 1a vong
quét. Mdi vong quét bit dau bang giai doan doc dir liéu tir cac ngd vao (contact, sensor,
relay...) vao vung bd dém 4o, tiép theo 13 giai doan thuc hién chuong trinh. Trong ting
vong quét, chuong trinh dugc thuc hi¢n béng lénh dau tién va két thac tai 1énh cudi
cung. Sau d6 13 giai doan truyén théng noi bd va kiém tra 16i. Vong quét duoc két thic
bing giai doan chuyén cac ndi dung ctia bd dém 4o t6i cac ngd ra.

Truyen théng va Truven dif liéu tir
kifm tra né1 bé cong vio tal I

Vong quét

Chyén dif lidu Thue hién

tir Q) té1 céng \"‘C)G"‘" chuong trinh

Hinh 2.10: Qua trinh hoat dong cua mot vong quét
Nhu viy, tai thoi diém thuc hién 1énh vao/ra, PLC s& khong truc tiép 1am viéc
v6i cong vao/ra ma thong qua bd dém 4o cia cong trong ving tham sb. Viéc truyén
thong giita bo dém 4o véi thiét bi ngoai vi trong giai doan 1 va 4 1a do CPU quan ly.
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Thuodng viée thuc hién mot vong quét xay ra voi mot thoi gian rat ngan, mot vong
quét don c6 thoi gian thyc hién tor Ims td1 100ms. Viéce thuc hién mot chu ky quét dai
hay ngan con phu thudc vao do dai cua chuong trinh va ca mirc do giao tiép gitta PLC
v6i cac thiét bj ngoai vi. Vi xtr 1y ¢6 thé doc duogc tin hidu & ngd vao, chi khi nao tin
hi€u nay tic dong véi khoang thoi gian 16n hon mot chu ky quét thi vi xur 1y coi nhu
khong c6 tin hiéu nay. Tuy nhién trong thuc té san xuat, thuong cac hé thdng chap hanh
1a cac hé thong co khi nén tdc d6 quét nhu trén c6 thé dap tmg duogc cac chirc ning cua
day chuyén san xuét

Toém lai, hoat dong ctia S7-200 rat don gian va thyuc hién theo trinh ty sau:

- Poc trang thai cac ngd vao.

- §7-200 str dung cac ngd vao nay dé thuc hién logic diéu khién theo chuong
trinh duogc luu trir trong no. D li¢u luén dugc cap nhat khi chuong trinh dugc thuc
hién.

- Xuét di liéu ra ngd ra.

Hinh 2.11 1a mét so d6 don gian chi méi quan hé giira so do dién va PLC S7-
200. Cdc nit nhan khoi dong/dung dong co duoc két ndi voi ngd vao.

Start_PR E_Stop N _Starter
| | I { )
ol 11 \
-~
M_Startar - & Pt

Start [ Stop Switch

Hinh 2.11: DBiéu khién ngd vao va ra

Trang thai ciia cdc ngd vao tly thudc vao nut nhan. Cac trang thai ctia ngd vao s&
quyét dinh trang thai ciia ngd ra. Ngd ra duoc két ndi voi contactor. Tuy theo trang thai
clia ngd ra ma contactor c¢6 dién hay mat dién va tuong ung dong co sé 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 cua cac ngd vao vat ly va chira trong
bo dém ngd vao.

- Digital inputs: Mbi chu ky quét bat dau bang cach doc gia tri hién hanh cac ngd
vao sd va sau d6 ghi cac gia tri ndy vao ving dém ngd vao.

- Analog inputs: S7-200 khong cap nhét cidc ngd vao analog tir cic module mé
rong néu 1a chu ky quét binh thudng 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 ¢ mét tin
hiéu 6n dinh hon. C6 thé cho phép bo analog & mdi diém ngd vao analog. Khi mot ngd
vao analog dugc kich hoat & bd loc, S7-200 cap nhit ngd vao analog mdi mot 1an trong
chu ky quét va luu trit gia tri loc. Gia tri loc dugc cung cap mdi khi truy cap ngd vao
analog. Khi bd loc analog khong dugc kich hoat, S7-200 doc gia tr1 ngd vao analog tu
module mo rong mdi lan chuong trinh truy xuat ngd vao analog.

Writea 10 tne cutputa

NN NN

| Parform the CPU Disgnostics |

Prozass any
Communications Requestis

ST

=xacuta tha Pragram

Scan Cycle
| Resds the inouts {‘:;ﬁ 1, i—)]‘

Hinh 2.12: Chu ky quét S7-200

* Thue hign theo logic diéu khién trong chwong trinh: S7-200 thuc hién cac
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 cubi
ciing. Céc 1énh truy cap /O tic thi cho phép ta truy xuit ngay lap tirc cac ngd vao va
ngd ra khi thuc hién chuong trinh ciing nhu chuwong trinh ngit (interrupt routine).Néu c6
st dung cac ngit trong chuong trinh (chuwong trinh ngit duoc goi boi cac yéu ciu ngit)
thi n6 khongdugc thuc hién & chu ky quét binh thuong. N6 dugc thuc hién khi c6 sy
kién ngit (c6 thé xay ra tai bat ky thoi diém nao trong chu ky quét).

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

Trong giai doan xir Iy théng tin ciia chu ky quét, S7-200 xir Iy bat ky thong tin
nao nhan dwoc tir cong truyén théng hodc tir cdc module truyén théng (intelligent 1/O
module).

Thuc hién tw chian dodn CPU: S7-200 ty kiém tra dé dam bao phan firmware,
bd nhé chuong trinh, va bat ky cidc moule mé rong nao ciing dang lam viéc dang. Trong
giai doan nay, S7-200 kiém tra cho hoat dong thich hop ciia CPU va trang thai cta bat
ky module m¢ rong nao.

Xuit ra ngé ra: Cac gia tri duoc luu trong ving dém ngd ra sé& dugc xuit ra cac
ngo ra vat ly. Tai cudi mdi chu ky, S7-200 Xudt cac gia tri dugc luu trong bo dém ngod ra
dén cac ngo ra s6 (Cdc ngo ra analog thi dugc cip nhat ngay lap tuc, khong phu thude
vao chu ky quét).

Vi¢c thuc hién chuong trinh con tuy thude vao S7-200 dang & ché 46 STOP hay
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ché do RUN. O ché d6 RUN thi chuong trinh duoc thuc hién; con ¢ ché d6 STOP thi
chuong trinh khong dugc thyuc hién.
2.5.3 Ciu triic chwong trinh

Chuong trinh trong S7 200 dugc luu trong by nhd cua PLC ¢ vung gianh riéng

cho chuong trinh va cé thé duoc 1ap vo1 2 dang cAu trac khac nhau.

Ldp trinh tuyén tinh: toan bo chuong trinh nam trong mot khdi trong bd nh.
Loai hinh cdu trac tuyén tinh ndy phu hop véi nhitng bai toan tw dong nho, khong phtrc
tap. Khéi duoc chon phai 1a khéi OB1, 1a khdi ma PLC ludn quét va thuc hién cac 1énh
trong d6 thudng xuyén, tir 1énh dau tién dén lénh cudi cing va quay lai 1énh dau tién.
Chuong trinh nay goi la chwong trinh chinh.

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

Véi 1ap trinh c6 cdu trac PLC S7_200 ¢6 3 loai khdi co ban sau:

- Loai khéi OB1 (Organization Block): Khdi to chirc va quan 1i chuong trinh diéu
khién. Khéi nay ludn ludn dugce thuce thi, va luén dugce quét trong mdi chu ki quét.

- Loai khdi SBR (Khéi chuong trinh con): Khdi chuong trinh véi nhimg chirc
nang riéng. Chuong trinh nay s¢ dugc thuc thi khi c¢6 1€nh goi tir chuong trinh chinh.

- Loai khdi INT (Khéi chuong trinh ngét): La loai khdi chuong trinh didc biét co
kha ning trao d6i 1 lwong dit liéu 16n vé6i cac khdi chuong trinh khac. Chwong trinh nay
s& duoc thuc thi mdi khi c6 su kién ngét xay ra.

Mot chuong trinh tng dung c6 thé c6 nhiéu khdi chuong trinh con va cac khi
chuong trinh con nay dugc phan biét véi nhau bang tén ciia chuong trinh con do.

2.5.4 Phuong phap lap trinh PLC S7-200

Chuong trinh cua PLC bao gém mot day cac tap I¢énh. PLC S7-200 thuc hién
chuong trinh bit dau tir 1énh dau tién va két thuc ¢ 1ap trinh cudi trong mot vong quét.

Cach lap trinh cho PLC S7-200 no6i riéng va cho cac PLC n6i chung dua trén hai
phuong phéap co ban. Phuong phép hinh thang (Ladder, viét tit 1a LAD) va phuong phap
liét ké 1énh (Statement List, viét tit 1a STL).

Néu c6 mét chuong trinh viét dudi dang LAD, thiét bi 18p trinh s& ty dong tao ra
mot chuong trinh theo dang STL tuong Gng. Tuy nhién khong phai moi chuong trinh viét
dudi dang STL déu c6 thé chuyén sang dugc dang LAD.

Pbi vai thiét bi dicu khién 1ap trinh PLC S7 - 200, ta khong thé 1ap trinh tryuc tiép
ngay trén né dugc ma phai lap trinh gian tiép bang cach sir dung phan mém STEP 7 —
Micro/WIN.

Phan mém nay déu c6 thé cai dat duogc trén cac may lap trinh ho PG7xx hoac cac
may tinh ca nhan. Cong viéc 1ap trinh 1a ta sir dung may tinh dé tién hanh lap ghép cac
1énh co ban lai véi nhau nham thoa man nhimng yéu cau dé ra cta quy trinh cong nghé roi
sau d6 méi chuyén vao PLC dé diéu khién. Cac 1énh nay thuong ¢ 3 dang LAD, STL va
FBD.
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Phwong phdap LAD:
LAD 1a mot ngdn ngit 1ap trinh bang do hoa, nhiing thanh phan co ban diung trong
LAD tuong ung véi cac thanh phan cta bang diéu khién bang role. Trong chuong trinh
LAD, céc phan tir co ban dung dé biéu dién 1énh logic nhu sau:
> Tiép diém: 1a biéu trong (Symbol) mé ta cac tiép diém cua role.
- Tiép diém thuong ho —
- Tiép diém thudng dong ——

» Cudn day (coil): —( ) —1a biéu tuong mo ta role, dugc méc theo chiéu dong dién
cung cap cho ro le.

» Hop (Box): 1a biéu tuong mo ta cac ham chirc nang, n6 lam viéc khi c6 dong dién
chay dén hop. Nhitng ham thuong duoc biéu dién bang hop 1a cic bo thoi gian (Timer),
b dém (counter) va cac ham toan hoc. Cudn day va cac hop phai méc ding chiéu dong
dién.

» Mang LAD: La duong ndi céac phén tir thanh mot mach hoan thién, di tor duong
ngudn bén trai sang dudng ngudn bén phai. Pudng ngudn bén trai 1a ddy pha, dudng
ngudn bén phai 12 ddy trung tinh va cling 1a dudng tré vé ngudn cung cip (thudng
khong duogc thé hién khi dung chuong trinh STEP 7 MICRO / DOS hodc STEP 7 —
MICRO/WIN). Dong dién chay tir trai qua tiép diém dén dong cac cudn diy hodc cac
hop tré vé bén phai ngudn.

Phwong phap li¢t ké lénh (STL):
Phuong phap liét k& 1énh (STL) 14 phuong phap thé hién chuwong trinh duéi dang
tap hop cac ciu 1énh. Mdi cdu 1énh trong chuong trinh biéu dién mot chirc ning cua PLC.
Ngan xép logic:
Dé tao ra chuong trinh dang STL, can hiéu ré cach sir dung 9 bit ngin xép cua S7-
200. Ngin xép logic 1a 1 khdi gdm 9 bit chong 1én nhau. Céc 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 gdi vao
ngan xép. Khi phdi hop 2 bit dau tién cua ngin xép thi ngin xép s& duoc kéo 1én 1 bit.
Ngin xép va tén cta timg bit trong ngin xép duoc biéu dién ¢ bang bén.
S0 | Bit didu ten
&1 | Dit tut hai
52 | Bit tlur ba
83 | Dt tlur o
54 | Bit tlur ndm

55 | B ithar sdun
S6 | Bal thir bay
&7 | Bt thix v
S8 | Bit thir chin

Hinh 2.13: Ngin xép
» Noi dung thuc hanh: Khao sat PLC S7-200 CPU 222 va PLC S7-200 CPU 224
- Xac dinh CPU loai gi?
- Xac dinh cac chan ngudn cho PLC, ngudn ngd vio, ngudn ngd ra.
- Nhan biét Switch Mode chon ché d6 1am viéc va Led bao trang thai.
22



Nhan biét khe mé rong.

Nhan biét cac bién trd 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 c4u trac ctia PLC.

2. Neéu trinh ty thyc hién chuong trinh trong PLC.

3. Neéu 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 day va PLC rat quan trong. N6 quyét dinh dén viéc PLC c6 thé
giao tiép vai thiét bi lap trinh (may tinh) cling nhu hé thong diéu khién c6 thé hoat dong
dung theo yéu cau duogc thiét ké hay khong. Ngoai ra viée ndi day con lién quan dén an
toan cho PLC ciing nhu hé thdng diéu khién

MUC TIEU CUA BAL:
+ Vé kién thirc:

- Trinh bai dugc céc thiét bi ngoai vi, co cau chép hanh.

- Trinh bay cach két ndi gita PLC va thiét bj ngoai vi dung theo yéu cau k¥
thuat cia PLC S7-200 CPU 224
+ Vé ky nang:

- Thuc hién cai dat phén mém dat cac yéu cau k¥ thuat va stt dung dugc phén
mém lap trinh Step7Microwin V4.0 cho PLC S7-200;

- Két nbi gitta PLC va thiét bi ngoai vi dat cac yéu ciu k¥ thuat:
- Kiém tra ndi day bang phan mém chinh xac
+ Ve thai do:
- Pbam bdo an toan va v¢ sinh cong nghiép.
NOI DUNG BAI
3.1 KET NOI DAY GIUA PLC VA THIET BI NGOAI VI
Viéc két ndi day gitra PLC v6i ngoai vi rat quan trong. N6 quyét dinh dén viéc
PLC c6 thé giao tiép duoc v6i thiét bi 1ap trinh (may tinh) ciing nhu hé théng diéu khién
c6 thé hoat dong dung theo yéu cau duoc thiét ké hay khong. Ngoai ra viéc ndi diy con
lién quan dén an toan cho PLC ciing nhu hé théng diéu khién.

N |f“ 8 R o P [ o B L L, 50 L Do
#ii

a3

s T ER mT Be RS T T EE R T B TT s R nad
fuw  FoO0ZOJgJo-a0ao0z-ocoo T B
Lt R e T v

[f_.';':
Hinh 3.1: B9 diéu khién 1ap trinh S7-200 CPU 224
3.1.1 Gi6i thiéu CPU 224 va cach két ndi voi thiét bi ngoai vi

So d6 bé mit ctia bd diéu khién 1ap trinh S7-200 CPU 224 dugc cho nhu hinh

3.1. Pé cho bo diéu khién 1ap trinh nay hoat dong dugc thi ngudi st dung phai két nbi
PLC véi ngudn cung cip va cac ngd vao ra ctia nd voi thiét bi ngoai vi. Muén nap
chuong trinh vao CPU, ngudi st dung phai soan thao chuong trinh bang céc thiét bi 1ap
trinh hodc may tinh v6i phan mém tuong mg cho loai PLC dang sir dung va c6 thé nap
tryc tiép vao CPU hoidc copy chuong trinh vao card nhé dé cam vao rinh cam card nhé
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trén CPU ctia PLC. Thong thudng khi 1ap trinh ciing nhu khi kiém tra hoat dong cta
PLC thi ngudi 1ap trinh thuong két néi truc tiép thiét bi lap trinh hodc may tinh c4 nhan
v6i PLC. Nhu vy, dé hé théng diéu khién khién bang PLC hoat dong ciing nhu lap
trinh cho no, can phai két ndi PLC v&i may tinh cling nhu cac ngd vao ra véi ngoai vi.
3.1.2 Két noi v6i 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 v6i PLC thong qua mot soi cap. Tuy nhién d6i véi may tinh ca nhan
can thiét phai c6 cap chuyén doi PC/PPIL. C6 2 loai cap chuyén dbi la 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.
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576 i1 —7 1=10Bit

384 000 0=11 Bit

122 0O 6 1=Remote /DTE
a6 010 0= Local /| DCE
48 on 5 1=PP1 (M Master)
24 100 0=PP|Freeport
12 1M - 4 Spare

| LED Color Description

T= Green RS-232 transmd nchcator
Hx Groen HS-232 recewve ndicator
PPI Graen RS-485 transmit mdacator

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

Tuy theo toc do truyén giita may tinh va CPU ma céc cong tic 1,2,3 dugc dé o vi
tri thich hop. Thong thudng d6i vai CPU 22x thi toe do truyén thuong dat 1a 9,6 KBaud
(tte cong tic 1,2,3 duoc dat theo thir tu 13 010).

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

Cong tic 6 & cap RS-232/PPI Multi-Master dugc st dung dé két ndi port truyén
thong RS-232 ciia mot modem vai S7-200 CPU. Khi két ndi binh thudng véi may tinh

25



thi cong tic 6 duoc dat & vi tri data Comunications Equipment (DCE) (cong tic 6 ¢ vi
tri 0). Khi két ndi cap PC/PPI v&i mot modem thi port RS-232 ciia cap PC/PPI duoc dit
& vi tri Data Terminal Equipment (DTE) (cong tic 6 ¢ vi tri 1). Cong tic 5 dugc sir
dung dé dit cap RS-232/PPI 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 1a PPI (master) voi phan mém STEP 7 Micro/Win 3.2 SP4 hoic cao hon thi dat
& ché d6 PPI (cong tic 5 & vi tri 1).

So dd ndi cap RS-232/PPI Multi-Master gitta may tinh va CPU S7-200 véi tdc
do truyén 9,6 Kbaud duoc cho nhu hinh 3 3.
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Hinh 3.3: Két nbi may tinh voi CPU S7-200 RS-232/PPI Multi-Master
Cdp USB/PPI multi-master:
Hinh dang cta cap dugc cho ¢ hinh 3.4.
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Hinh 3.4: Hinh déng cap USB/PPIL.

Céch thirc két nbi cap USB/PPI Multi-Master ciing twong tu nhu cap RS-232/PPI
Multi-Master. Dé sir dung cap ndy, phdn mém can phai 1a STEP 7- Micro/WIN 3.2 SP4
(hodc cao hon). Cap chi c6 thé duoc sir dung vai loai CPU22x hoidc sau nay. Cap USB
khong dugc hd trg truyén thong Freeport va download cédu hinh man hinh TP070 tir
phan mém TP Designer.
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3.1.3 Néi ngudn cung cap cho CPU

Tuy theo loai va ho PLC ma cac CPU c6 thé 1a khéi riéng hodc cé dit sin cac
ngd vao/ra cling nhu mot s6 chtrc nang dic biét. HAau hét cac PLC ho S7-200 duoc nha
san xuat lap dat cac khau vao, khau ra va CPU trong ciing mot vé hop. Nhung ngudn
cung cap cho cac khau nay hoan toan doc 1ap nhau. Ngudn cung cdp cho CPU cua ho
$7-200 c6 thé 1a:

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

85...264 Vac, £ =47...63 Hz

Mot chiéu: 20,4 ... 28,8 Vpc

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

85 to 265 VAC 24 VOC
a1 - .+
B |
"A. i .. ......
'41.:, o ':,. ,,,,,,,,
N3 X e [ =g
CPU 2%k — < oPl 2%z | |
ACSICARI T 3 AC/ALLANC
a) b)

a. Cdp nguon cho CPU2xx logi DC/DC/DC
b. Cap nguon cho CPU 2xx loai AC/DC/RLY
Hinh 3.5: N6i nguén cung cép cho CPU

Dé c6 thé nhan biét viée cap ngudn cho CPU, khdi vao, khdi ra sb ta cin ctr vao
cac chir s6 di kém theo CPU. Cac mi s6 kém theo CPU 2xx ¢6 thé c¢6 nhu sau:

- CPU 2xx DC/DC/DC: Nguén cp cho CPU 1a DC, ngudn cho ngd vao 1a DC,
ngudn cp cho ngd ra 1a DC.

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

3.1.4 K&ét ndi vao/ra sb voi ngoai vi

Céac ngd vao, ra cia PLC can thiét dé diéu khién va gidm st qua trinh diéu khién.
Cac ngd vao va ra cd thé dugc phan thanh 2 loai co ban: sé (Digital) va tuong tu
(analog). Hau hét cac (mg dung sir dung cac ngd vao/ra s6. Trong bai nay chi dé cap dén
viéc két nbi cac ngd vao/ra sd voi ngoai vi, con dbi vai ngd vao/ra twong ty sé trinh bay
o chuong “xtr 1y tin hi¢u analog”.

i v6i bo diéu khién 1ap trinh ho S7-200, hang Siemens da dua ra rat nhiéu loai
CPU vdi dién ap cung cp cho cac ngd vao ra khac nhau. Tuy thudc timg loai CPU ma
ta c6 thé ndi day khac nhau. Viéc thuc hi¢n ndi day cho CPU co thé tra ctru s6 tay kem
theo ctia hing san xuat.

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

Trong trudng hop nao ciing vdy, cac ngd vao cling phai dugc cung cip ngudn
riéng v6i cdp 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 nhom duoc cung cip
ngudn doc 14p nhau. Vi vay can luu ¥ khi cdp ngudn cho cic nhom nay. Ngudn cung
cap cho céac khéi vao ctia ho S7-200 co thé la:

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

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

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

So dd mach dién bén trong cua mot sb ngd vao dugc cho nhu hinh 3.6.
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a) b)
a) Mach dién cia 1 ngé vdo sé sir dung nguon cung cap DC
b) Mach dién cia 1 ngé vao soé sir dung nguon cung cdp AC
Hinh 3.6: Mach dién ngo vao PLC
Tuy theo yéu cdu ma c6 thé quyét dinh sir dung loai ngd vao nao.
+ Ngo vao DC:
- bién ap DC thuong thap do d6 an toan hon.
- Pap tng ngd vao DC rat nhanh.
- bién ap DC c6 thé duoc két ndi véi nhiéu phan tir trong hé thong dién.
+ Ngo vao AC:

- Ngd vao AC yéu ciu can phai c6 thoi gian. Vi du ddi voi dién ap c6 tan sd 50
Hz phai yéu cau thoi gian dén 1/50 gidy mai nhan biét duoc.

- Tin hiéu AC it bi nhiéu hon tin hiéu DC, vi vay chung thich hop v&i khoang
cach 16n va méi trudng nhiéu (tir).

- Ngudn AC kinh té hon.

- Tin hiéu AC thuong duoc str dung trong cac thiét bi tu dong.

Pbi v6i cac ngd vao sd, khi két ndi véi thiét bi ngoai vi, ngoai trir cac trudng hop
dic biét thi thong thuong mdi mot ngd vao duge két ndi v6i mot bo tao tin hidu nhi
phan nhu: nat nhan, cong tac, cam bién tiép can....

Pbi v6i cac ngd vao ra cia CPU214 DC/DC/DC, CPU224 AC/DC/Relay theo s6
tay duoc két ndi nhur hinh 3.7 va hinh 3.9
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Hinh 3.7: So d6 n61 day CPU 214 DC/DC/DC véi ngudn va ngoai vi
Két noi cac ngo ra so voi ngoai vi
Cac ngo ra cua PLC c6 thé dugc ché tao 1a mot khoi riéng, hoac két hop voi cac

ngd ra chung trong mot khdi hoic duge tich hop trén khdi CPU.

Trong trudng hop nio cling vy, cac ngd ra ciing phai dugc cung cip ngudn riéng
v6i cAp dién ap tiy thudc vao loai ngd ra. Can luu ¥ trong mot khéi ra ciing nhu cac ngd
ra duoc tich hop sin trén CPU c¢6 thé c6 cac nhém duoc cung cip ngudn doc lp nhau.
Vi véy can luu y khi cip ngudn cho cac nhém nay. Ngudn cung cap cho cac khdi 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 dbi véi ngd ra Transistor

Céc khdi ra tiéu chudn ctia PLC thuong c6 8 dén 32 ngd ra theo cung loai va co
dong dinh muc khac nhau. Ngd ra c6 thé 1a ro le, transistor hodc triac. Role 1a ngd ra
linh hoat nhét. Chiing c6 thé 1a ngd ra AC va DC. Tuy nhién dap tmg cua ngd ra ro le
cham, gia thanh cao va bi hu hong sau vai triéu 1an dong cat. Con ngd ra transistor thi
chi sir dung v&i nguon cung cap 1a DC va ngd ra triac thi chi sit dung dugc v6i ngudn
AC. Tuy nhién dap Umg cua céc ngo ra nay nhanh hon.

So d6 mach dién bén trong cua cac ngo ra dugc cho nhu hinh 3.8.

Can chu y khi thiét ké hé thong c6 cé hai loai ngd ra AC va DC. Néu nguén AC
nbi vao ngd ra DC 1a transistor, thi chi c6 ban ky duwong cua chu ky dién ap dugc sir
dung va do d6 dién ap ra sé& bi giam. Néu ngudén DC duogc ndi véi ngd ra AC 14 triac thi
khi c6 tin hiéu cho ngd ra, né s& ludn ludn co dién cho du co diéu khién tat bang PLC.

Dbéi véi cac ngo ra s6, khi két ndi véi ngoai vi, ngoai trir cac truong hop dac biét
thi thong thudng mdi mot ngd ra duoc két ndi vi mot dbi tuong diéu khién nhan tin
hi€u nhi phan nhu: dén bao, cudn day ro le, chudng bdo....
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Hinh 3.8: Cac mach di¢n khac nhau bén trong ngd ra cua PLC

a) Ngo ra transistor b) Ngo ra relay c) Ngo ra triac

Mot chu y quan trong khi két ndi cac ngd ra can tra ctru sb tay khdi ngd ra hién
c6 dé co duoc thong tin chinh x4c tranh duoc nhimg su ¢ dang tiéc xay ra. Hinh 3.7 1a
vi du ctia CPU 224 véi ngudn 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 nhom ngd vao ciing nhur mot nhém ngd ra va CPU dugc cung cap ngudn
riéng 1a 24 Vdc. Ngoai ra trén khbi CPU con c6 ngudn phu 24 Vde (dén 280 mA) c6 thé
duoc su dung dé cung cép cho cc cam bién hodc khdi mo rong. Con hinh 3.9 1a vi du

cua CPU 224 véi ngudn cung cap AC, ngo vao DC va ngo ra Relay.
CPU 224 AC:DC/Relay
(6EST 214-1BD23-0XBA0) VR0 WAL Pawar
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Hinh 3.9: So d6 ndi day CPU 224 AC/DC/Relay véi nguén va ngoai vi
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3.2. CAI PAT VA SU DUNG PHAN MEM STEP7-MICROWIN 4.0
3.2.1 Cai @it phin mém Step7-Microwin 4.0

STEP 7-Micro/WIN 1a mot phan mém 1ap 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 phin ciing

May tinh ca nhan PC, mudn cai dit duoc phin mém STEP 7-micro/Win phai
thoa min nhing yéu cau sau day:

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

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

- St dung ché do cai dat font chit nho d6 phan giai man hinh t6i thicu 13
1024x768 pixels;

Néu chua c6 cap dé két néi may tinh voi PLC S7-200 thi ta van co thé soan thao
chuong trinh & ché d¢ offline va kiém tra hoat dong cta chuong trinh vi mot phan
mém mé phong.

Dé truyén théng voi S7-200, ta can mot trong cac phan cling sau:

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

- PC/PPI Cable két ndi CPU S7-200 v6i PC qua cong RS232 (COM1 hoic
COM2);

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

- EM241 modem ;

- CP243-1 hoac CP243-1 IT Ethernet.

Cai dit phin mém

Thuc hién theo cac budc sau:

1. Dong tat ca cac tmg dung

2. Chén dia CD STEP 7-Micro/Win vao 6 dia CD-Rom hoic file. Chuong trinh
s& duoc ty dong cai dit. Ta ciing c6 thé khoi dong chuong trinh cai dit bang cach nhip
dap chudt vao file “Setup.exe” senene trén CD hodc file.

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

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

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

Chii y: Khi cai dit 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 dugc phién ban nay. Sau khi download
ta nhap dap 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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Budce 2: Khoi dong lai may tinh;
Budc 3: Cai diat STEP 7-Micro/Win V4.0 SP9 bang cach nhip dup chudt vao file
STEP7-MicroWin-V4.0.exe.
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Hinh 3.10: M6 File STEP7-MicroWin-V4.0.exe
Budc 4: Trong choose setup language, chon English va nhip OK
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Hinh 3.11: Chon ngdn ngit trong qua trinh cai dat
Sau d6 chon Next dé cai dat tiép tuc va chon Yes dé thuc hién cai dat
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Hinh 3.12: Chép nhén License trong cai dat
Budc 5: Trong choose Destination Location, chon Next, dé cai dit vao 6 C mic
dinh cua hé thong. Trong muc Set PG/PC Interface chon loai cap két néi PLC véi may
tinh mac dinh 1a PC/PPI Cable(PPI) chon Ok.
Budc 6: Khi chuong trinh hién thi InstallShield Wizad Complete ta chon Yes, I
want to restart my computer now dé khoi dong lai méy tinh. Chon No, I will restart my

computer later dé khong can restart lai may va nhap Finish két thuc.
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Hinh 3.13: Chon vi tri cai dat
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Hinh 3.14: Chon loai cép cho PLC
3.2.2 Cac phan tir co ban trong chuong trinh PLC S7-200

Céc phan tir co ban trong mot chuwong trinh PLC S7-200 la:

1. Chuong trinh chinh (main program);

2. Chuong trinh con (subroutine);

3. Chuong trinh ngt (interrupt rountine);

4. Khéi hé thong (system block);

5. Khdi dit liéu (data block);

Chuwong trinh chinh OBI (main program)

Pay 1a phan khung cua chuong trinh, chita cac 1énh diéu khién chuong trinh tmng
dung. Vi mot sé chuong trinh diéu khién nho, don gian chung ta c6 thé viét tat ca cac
lénh trong khbi nay. Chuong trinh tng dung duoc xir Iy bat dau tir chuong trinh chinh,
cac lénh duogc xu 1y lan luot tur trén xuéng dudi va chi mét 1an & mdi vong queét. Trong
$7-200 chwong trinh dugc chira trong khbi OBI.

Chuwong trinh con SUB (subroutine)

Céc 1énh viét trong chuong trinh con chi ¢6 thé duoc xir 1y khi chuong trinh con

duoc goi (Call) tr chuong trinh chinh, tor mot chuong trinh con khéac hodc tir mot
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chuong trinh ngat. Str dung chwong trinh con khi ching ta mudnphan chia nhiém vu
diéu khién. Mdi mét chuong trinh con viét cho mot nhiém vu nho hodc khi c6 cac yéu
cau diéu khién tuong ty nhau (vi du: diéu khién bang tai 1, diéu khién bang tai 2...) thi
chung ta chi can tao ra chuong trinh con mét lan va c6 thé goi ra nhiéu lan tir chuong
trinh chinh.

St dung chuong trinh con ¢6 mot sé wu diém sau:

- Chuong trinh diéu khién duoc chia theo nhiém vu diéu khién nén c6 ciu tric 1o
rang, rat thun 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 Iénh cua chuong trinh ma chi xur Iy chuong trinh con khi ¢6 1énh goi twong ing.

- Chuong trinh con cho phép giam cong viéc soan thao khi c6 cac yéu cau diéu
khién twong ty nhau.

Churong trinh ngit INT (interrupt routine)

Chuong trinh ngét duoc thiét ké dé su dung cho mdt sy kién ngét duoc dinh
nghia trudec. Bét cr khi nao su kién ngét xac dinh xay ra, thi S7-200 thuc hi¢n chuong
trinh ngit.

Chuong trinh ngit khong duoc goi boi chuong trinh chinh ma theo su kién ngit
xay ra. Chuong trinh ngat s& chi dugc xur Iy mdi khi sy kién ngit xay ra.

Khéi hé théong (system block)
System block cho phép ta cau hinh cac tuy chon phan cing khac nhau cho S7-
200.
Khéi div liéu (data block)
Data block luu trit cac gia tri bién khac nhau (ving nhé V) dugc st dung trong

chuong trinh. Gia tri ban dau cta cac dit liéu co thé nhap vao trong khéi dit liéu.
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Hinh 3.15: Vi tri ciu chuong trinh trén giao dién Step7-MicroWin 4.0



3.3.3 Ngon ngir 1ap trinh

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

Dang hinh thang: LAD (Ladder logic)

O dang soan thao nay chuong trinh dugc hién thi gin giéng nhu so do ndi day
mot mach trang bi dién dung céc relay va contactor. Ching ta xem nhu c6 mdt dong
dién tir mot ngudn dién chay qua mot chudi céc tiép diém logic ngd vao tir trai qua phai
dé t6i ngd ra. Chuong trinh diéu khién duoc chia ra 1am nhiéu Network, mdi mét
Network thuc hién mot nhiém vu nhé va cu thé. Cac Network duge xu Iy lan luot tir
trén xudng dudi va tir trai sang phai.

Céc phan tir chil yéu dung trong dang soan thao nay 1a:

- Tiép diém khong dao: 4 F

~ Tiép diém dao: 1+ F

- Ngora: {)

- Cac hop chirc ning (Box): cac chuc ning duoc biéu dién ¢ dang hop nhu cac
phép toan s6 hoc, dinh thoi, bd dém. ..

Vi du:

Wolwork | Flvos Tie
[ Mk Commesd

na 101 iy
— ——/F—— ) <+——— Ngdradang

'\‘\\ Tiép diém Logic ngd vao
DPuong ngudn
Hinh 3.16: Cau truc chuong trinh vao/ra cia PLC
Dang soan thao nay c6 mot s6 vu diém:
- D& dang cho nhitng ngudi méi bét dau lap trinh

- Biéu dién dang dd hoa dé hiéu va thong dung véi so dd trang bi dién
- Ludn luédn c6 thé chuyén tir dang LAD sang STL
Dang khéi chive ning Logic: FBD (Function Block Diagram)

Dang soan thao FBD hién thi chuong trinh ¢ dang dd hoa tuong tu nhu so dd cac
cong logic. FBD khong sir 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 co tiép
diém va cudn day nhu & dang LAD, nhung c6 cac cong logic va cac hop chirc nang. Cac
cong logic nhu AND, OR, XOR...s& tuong ung vé&i cic tiép diém logic nbi tiép hay

song song...
Vi du:
Netwoek | setwerk Tile
e AND =01
= Hinh 3.17: Dang FBD
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Pau ra ctia cac cong logic hay hop chic ning c6 thé duoc sir dung dé ndi tiép vai
dau vao cua cac cong logic hay cac hop chirc nang khac. Vi dang soan thao nay c6 mot
s6 diém chinh sau:

- Biéu dién ¢ dang d6 hoa cac cong chirc ning Logic gitip chung ta dé doc hiéu
theo trinh tu diéu khién.

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

Dang liét ké lénh: STL (StaTement List)

bay la dang soan thao chuong trinh dang tap hop cac cau I¢énh. Nguoi dung phai
nhdp cac cau Ié€nh tir ban phim, gilra 1énh va toan hang (toan hang c6 thé 1a dia chi, dix
lidu) c6 khoang tring va mdi 1énh chiém mot hang. O dang soan théo nay s& c6 mot sb
chtrc ndng ma & dang soan thdo LAD hay FBD khong c6.

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

= Q0.0 77 Kuat ket qua ra Q0.0

Dang soan thao nay c6 mot s6 diém chinh:

- La dang soan thao phu hop cho nhiing nguoi c6 kinh nghiém 18p trinh may tinh,
1ap trinh diéu khién.

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

- Ludn luén c6 thé chuyén tr dang LAD hay FBD vé dang STL nhung khi
chuyén nguoc lai tir STL sang LAD hay FBD s& c6 mot s6 phan tir chuong trinh khong
chuyén duoc.

3.3.4 Soan thao chwong trinh v6i phin mém STEP7-Micro/Win V4.0
Mo man hinh soan thdo chwong trinh

Dé mé STEP 7-MicroWin, nhip dup chudt vao biéu twong STEP 7-Microwin
u?‘ trén man hinh desktop, hoac chon Start > Simatic > Step7-MicrowV4.0. Giao
dién man hinh c6 dang (hinh 3.9).

Vang soan thdao chwong trinh

Ving soan thdo chuong trinh chira chuong 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 ngat (viét tat 1a INT) xuat hién & cudi cira s6 soan thao chuong trinh. Tuy thudc
vao viéc nhap chudt & muc ndo ma cira s6 man hinh soan thao chuong trinh twong ting
s¢ duoc mo.

Cay lénh

Cay 1énh hién thi tat ca cac dbi tuong cua du an va cac Iénh dé viét chuong trinh
diéu khién. C6 thé sir dung phuong phap “drag and drop” (kéo va tha) ting 1énh riéng tir
cira sb cay Iénh vao chuong trinh, hay nhép dap chudt vao mot 1énh ma muén chén né
vao Vi tri con tré & man hinh soan thao chuong trinh.

Thanh chirc nang
Thanh chtic ning chira mot hom céc biéu tuong dé truy cap cac dic diém chuong
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trinh khac nhau cua STEP 7-Micro/Win.

C AT T O Pt AN I

Program Block:

F. L e AL Jhas wR A 1)

L B R A

M4 22— 7 v il ="

' -
“r AR

~ Aoy

A .I—.T’

Thanh cong cu

¢

| [ttt Tt T | 4
Aemal L

A

Ay

-
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LT

W] —

1.

Thanh chirc ndng
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v
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ung dung (OB1, SUB hoac INT)

Symbol Table

Bang ky hi¢u (Symbol table) cho phép nguodi dung moé ta cac dia chi st dung
trong chuong trinh dudi dang cac tén goi goi nhd. Diéu nay gitp 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 (i

Bang trang thai (Status chart) cho phép nguodi dung gidm sat trang thai cac ngo
vao va thay d6i trang thai timg ngd ra. Sir dung bang trang thai dé kiém tra nbi day phan

cung va xem ndi dung cac vung nhd.

Bang 3.1 Status chart

Ewr S0 L

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

Nhap trai chudt vao bi€u tugng nay dé mé ra ctra s6 soan thao cac chuong trinh

Address |  Format | CumentValue |  NewValue
1 10.0 Bit '
2 |ooo ‘Bit 2H1
3 |vw2 Unsigned 1200
4 Signed ‘

Trong d6: - Cot Address: Cho phép nhap dia chi cac bién hay ving nhé

Data Block

- Cot Format: Cho phép chon dang dir li¢u cua dia chi
- Cot Current Value: Hién thi gia tri hién hanh cuia dia chi
- Cot NewValue: Cho phép thay doi trang thai ngd ra.




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

System Block

Pay 1a khdi chtrc ning hé thdng, khi md System Block chung ta ¢ thé cai dat
cac chtrc nang nhu:

- Communication ports: Chon céac thong sb truyén thong voi thiét bj khac nhu
mady tinh hay CPU khéc.

- Retentive Ranges: Chon cac vung nh¢ va dia chi s€ c6 thudc tinh Retentive

- Output Tables: Cho phép thiét 1ap cdu hinh trang thai ON va OFF cua 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 tit ca ngd
vao sb (tir 0.2ms dén 12.8 ms). Muc dich 1a giup chong nhiéu & viéc ndi day ngd vao.

- Pulse Catch Bits: Cho phép thiét 1ap mot ngd vao dé bt 1y su chuyén doi trang
thai tin hiéu rat nhanh. Ngay khi c6 chuyén ddi, gia tri ngd vao s& duoc chdt cho dén khi
dugc doc boi chu ky quét cua PLC.

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

- EM Confuguration Cac module intelligent va dia chi cdu hinh twong tmg duoc
dinh nghia trong du 4n. Thuong thi STEP 7-Micro/WIN wizard dat cac dia chi nay.

- Configure LED: LED SF/DIAG (System Fault/Diagnostic) c¢6 thé dugc chon
sang khi thuc hién chtrc ning cudng buc (Force) hodc xay ra 16i vao/ra (I/O).

- Increase Memory: Tang bd nhé chuong trinh bang cach khong cho soan thao &
ché d6 RUN. Déi v6i bd nhd Dit liéu thi khong thé.

- Password: Cho phép dat mét khau dé bao vé chuong trinh.

£

Bang tham chiéu cho biét nhitng dja chi ving nhé nao (Byte, bit, word hay

Cross Reference

DWord, timer, counter...) da su dung va vi tri (location) trong chuong trinh cling nhu
churc nang cua ching.
=
FA
Communication =050 va Set PG/PC
Céc biéu tuong nay khi kich hoat s& mé ra hop thoai cho phép ching ta cai dat
cac giao tiép voi mdy tinh nhu: chon cong giao tiép, dia chi CPU, tc do truyén. Pay la
budc can thyc hién khi bat dau giao tiép gitra PLC véi may tinh.
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Hinh 3.20: Cira 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 d& dang trong
viéc st dung. Cac cong cu c6 y nghia nhu sau:
New Project (File menu) 0 : Khéi dong mot du an moi
Open Project (File menu) = - M& mot du 4n ton tai
Save Project (File menu) = : Luu du an
Print (File menu) = : In chuong trinh va tai liéu du an
Print Preview (File menu) & : Xem trudce khi in
Cut (Edit menu) & : Cét phﬁn chon va dua vao clipboard

Copy (Edit menu) : Copy phan dugc chon vao clipboard

Paste (Edit menu) : Dan noi dung clipboard vao cira s6 duoc kich hoat
Undo (Edit menu) “ . Khoi phuc lai phﬁn bi x0a trudc
Compile (PLC menu) B : Bién dich ctra s6 duogc kich hoat (Program Block hoic
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Data Block).

Compile Al (PLC menu) I8 - Bién dich tit ca cac phén tor dy an (Program Block,
Data Block, and System Block)

Upload (File menu) = : Lay (Upload) cac phan tir dy 4n tir PLC vao man hinh
soan thao chuong trinh.

Download (File menu) = . Nap (download) cac phén tr du an tu STEP7-
MicroWin vao PLC.
g

Option (Tools menu) — : Truy cap menu Options
b .

RUN (PLC menu) : Pat PLC 6 ché d60 RUN

STOP (PLC menu) ' : Dt PLC & ché do STOP

2 : ON/OFF trang thai chuong trinh trong PLC,
thé hién trang thai lam vi¢c cua cac phé“m tr trong chuong trinh.

Program Status (Debug menu)

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

Chart Status (Debug menu)'@ : ON/OFF hién thi trang thai dir li€u trong bang
Status chart.

Trend View (View menu): ON/OFF xem trang thai dir liéu trong PLC ¢ dang do
thi

Pause Trend View: Dung vi¢c vé dd thi dit liéu

Single Read (Debug menu): Str dung Single Read dé cap nhat mot 1an tit ca cac
gia tri trong bang Status Chart.

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

Force (Debug menu): Cudng buc dir licu PLC

Unforce For (Debug menu): G& bod cudng burc dit liéu PLC

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

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

Tao mot du an STEP 7-Microwin
Tao dw an maoi
DPé tao mot du an moi trong STEP 7-Micro/Win, chon menu File > New hoac

biéu tugng trong toolbar dé md hop thoai "New" cho phép tao méi méot du an
(project).

Trong thanh chic ning, bAm vao biéu tugng T hodc vao menu View >
Component > Program Editor ¢ md man hinh soan thao chuong trinh (hinh 3.11).
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Hinh 3.21: Pudng dan vao man hinh soan thdo chuong trinh

Ciing trong menu View, ta co thé chon ngon ngit 1ap trinh 1a STL, Ladder hay

FBD theo mong mudn.

Pé soan thao bang ky hiéu cho cac dia chi ta bAm vao biéu twong I e trong
thanh chirc ning, hoic vao menu View > Component > symbol Table. Sau d6 c6 thé

dat ky hiéu cho céc dia chi.
Luu dy an

Pé luu du an, nhép chudt vao biéu tuong

hoac vao menu File > Save. Cura

s6 man hinh xuit hién nhu hinh 3.22. Chon thu muc can chira du an, dit tén du 4n va

nhép chudt vao thé Save dé luu du an.
Mo mot du an

A 5 A ’ o A A \ + R D‘N N .
bé md mot du an dang cé san, nhap chudt vao bi€u tuong vao menu File >
Open. Ctra s6 man hinh Open xuat hién. Chon thu muc chtra chuong trinh can mé,

chon tén du an va sau do nhép chuot vao thé Open.

Két noi truyén théng S7-200 véi thiét bj lap trinh
Dé két ndi truyén thong S7-200 véi thiét bi 1ap trinh thi can phai c¢6 cap két ndi.

Viéc két nbi truyén thong thuc hién theo cac budc sau:

Buéc 1: Nhap chudt vao biéu twong communication
S.

nang hay vao View > Component > Communication

Savmie I’_J SRR _:j )~ G-
Thu muc chira du an
Tén du an
|
Fie rame !m7 Gave |
S e pm | Fiopect Fle " mwep) - Caxs

Hinh 3.22: Cira s6 man hinh luu du 4n

trong thanh chirc
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Hinh 3.23: Man hinh thiét lap truyén thong

Budce 2. Kiém tra xem dia chi cua cap PC/PPI trong hop thoai c6 dugc dat 1a 0
chua? Thuong mac dinh 1a 0.

Budc 3. Kiém tra tham sb mang (Network Parameters) va téc do truyén
(Transmission Rate) c6 dung chua. Néu chua dang thi nhip chudt vao thé
| setPoRCintertace

| dé thiét lap lai giao tiép giita PC va PLC
. L ) Double-Click
Budc 4. Nhap dup chudt vao biéu tugng T toRefresh  dé tim tram S7-200 va mot

biéu tuong CPU cho tram S7-200 duogc két ndi s& hién thi.

Bude 5. Chon S7-200 va nhdp OK. Néu STEP 7-Microwin khong tim ra CPU
S7-200, kiém tra viéc dat chinh cac tham s truyén théng va lip lai budc nay.

Budc 6. Sau khi d3 thiét 1ap truyén thong v6i S7-200, ta c6 thé sin sang tao va
download chuong trinh vao CPU.

Tai chwong trinh tir PLC vao may tinh

C6 thé st dung biéu tuwong trén toolbar hoic menu File dé tai (upload chuong
trinh tir PLC vé& may tinh khi str dung phan mém STEP 7-Microwin. Can luu ¥ 1a PLC
dugc két ndi truyén thong voi thiét bi lap trinh, chuong trinh tai moi s& dé 1én chuong
trinh dang co.

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

Budc 1: Trong STEP 7-Microwin m& mét dy an dé giit cac khdi s& duoc upload
tu PLC.

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

* Néu Upload tr mot chuong trinh ton tai, cho File > Open hodc str dung biéu
tugng Open Project trén thanh toobar.

-

Budc 2: Chon File > Upload hoic st dung biéu tuong Upload toolbar dé

khoi dong qua trinh upload.

Budc 3: Hop thoai Upload xuat hién dé yéu cau chon cac khéi: program block,
data block, and system block. Hay chon cac khdi mudn Upload, va sau do nhép 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 cht ¥ sau: Nhan 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 ta 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 cac khdi thanh cong tir
PLC vé thiét bi 1ap trinh hodc may tinh PC.
Nap chwong trinh tiv 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. Cén luu ¥ rang khi download mét program block, data block hay system
block vao PLC thi ndi dung cua céc khdi duge download véao s& viét dé 1én cac khdi
hién hanh trong PLC. Cac budc thuc hi¢n nhu sau:
Budce 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 ¢ thé chon PLC & ché 6 RUN hodc STOP tur may 1ap trinh. Néu

PLC khong & ché do STOP, thi nhip chudt vao biéu twong STOP El trong thanh
toobar hoac chon PLC > STOP.

Trong trudng hop khong dung phin mém thi chuyén cong tic chon ché d6 cho
PLC vé vi tri STOP.

Budc 2: Nhép chudt vao biéu tuong E trong thanh toobar hoac chon file >
Download. Hop download xuét hién.

Budc 3: Chon cac khdi 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 mét hop thoai hién thi thong bdo:
Download Successful. Tiép tuc dén budc 12.

Buéc 6: Néu loai PLC dugc chon cho chuong trinh trong STEP /Micro/WIN
khong pht hop véi PLC thyc té, thi mot hop thoai xuét hién véi thong béao:

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

PLC type. Continue Download?".

Budc 7: Dat 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
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Budc 9: C6 thé chon diing loai PLC theo danh sach trong muc PLC type Cua hop

PLC Type CPU 224 'I

CPU Version |02.01

thoai. El hoac nhép chudt vao thé fesd PG I dé

Step7- Microwin tu dong tim dung loai PLC dang két ndi.
Budc 10: Nhap OK dé chap nhan loai PLC va dong hop thoai.
Budc 11: Khoi dong lai qua trinh download bang cich nhap chudt vao biéu

v

tuong download trong toolbar hay chon File > Download
Budc 12: Ngay khi download thanh cong, ta phai chuyén PLC tir STOP sang
RUN trude khi PLC ¢6 thé thyc hién chuong trinh. Nhép chudt vao biéu tuong RUN

III 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.
Trudng hop str dung cong tic thi chuyén tir vi tri STOP sang RUN.
Soan thdo chwong trinh
Trude khi soan thao chuwong trinh, cin phai hoan thanh cac budc sau day:
- Két nbi gitta PLC va mdy tinh

- Két ndi day ding cac ngd vao va ra v6i ngoai vi
Trudng hop khong co6 PLC, thi ta chi co thé soan thao chuong trinh va luu trit lai.
Con néu mudn kiém tra thi cin phai ¢6 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. Nhép chuong trinh
4. Luu chuong trinh
5. Download chuong trinh vao CPU.
6. Pat CPU & ché d6 RUN.
7. Tim 16i va chinh sira chuong trinh.
Thwe hanh
Dé hiéu duoc phan mém STEP 7-Micro/WIN dé dang, chung ta nén viét mot vi
du don gian duogc cho & hinh 3.26 va bang thiét 14p vao/ra cho & bang 3.1. Do mdi bt
dau, ta nén viét chuong trinh & dang LAD, rdi sau d6 c6 thé xem & dang FBD hay STL.
Béang 3.1: Gan tén chirc ndng

| & [ Syl | Addies Commerd

L Rl |M.C Pl 3 i dong G0, thuaong dong

2 g % _Right IC.1A s & daiyg oo g ol thuang ho

3 f“;l = Ll .IL'.E r-_.l. a7 g o oaay w9, Thuang ho

i 1K [Ann Cerlacianeap dor ce dong en-quag phai
|E_ g I2 'IJI:I.' Cerlaclior cap der. ce cong co gua; Ihi
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Hinh 3.26: Chuong trinh diéu khién dao chiéu quay dong co

Cac budc thuc hién:
Buwoc 1: Mo man hinh soan thdao chwong trinh

AEPEAIIR AN XN )! =T N W an NN omin
X T30 )L Loag 2o
| | [P | T
-
o A < )
X L
HNebyyark 2 L, U

SO N et e AU T el St it gl ¢

Nhép chudt vao biéu tuong Program Block d¢ md man hinh soan thao chuong
trinh (hinh 3.26). Cha ¥ cira sd cdy 1énh (instruction tree) va ving soan thao chuong
trinh. St dung cdy 1énh dé chén cac 1énh duge 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 cac

networks.

Dé co thé nhap ddy dui cac chu thich (comment), thi can hién thi cac chu thich
trong man hinh soan thao chuong trinh. Vao View > POU Comment d¢ hién thi dong
chu thich tiéu dé& chwong trinh va View > Network comments dé hién thi dong chu

thich cta tirng network.
Bwoc 2: Nhidp bang ky hiéu

Nhip chudt vao biéu twong Symbol Table i
bang ky hi¢u.

Nhap cac théng tin (chit khong diu) & bang 3.1 vao bang Symbol Table. Véi:

- Cot ky hiéu tuong Gng vo1 cOt Symbol.
- Cot dja chi tuong img voi cOt Address.
- Cét chii thich tuong Gng v&i cdt comment
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Hinh 3.27: Man hinh soan thdo bang ky hi¢u
Sau khi nhdp xong, ta c6 bang ky hi¢u nhu hinh 3.28

dé md man hinh soan théao
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Hinh 3.28: Bang ky hiéu cac phan tir trong chuong trinh
Trong qua trinh 14p trinh ¢ thé phat sinh thém cac dia chi moi. Khi phat sinh
thém dia chi moi, ta nén bd sung dia chi d6 vao trong bang ky hiéu dé d& dang cho qua
trinh tim va xir 1y 18i sau nay.
Bwoc 3: Nhdp chwong trinh

Nhép chudt vao biéu tuong Program Block 2Tl dé mo lai man hinh soan
thdo chuong trinh (hinh 3.26).

Nhap Network I: Dong co quay phai

Khi 4n nat nhan S Right (10.1), thi tiép diém 10.1 déng, nit nhan S Stop la
thudng dong nén ngd vao 10.0 ludn ludn c6 dién hay tiép diém 10.0 ciing dong, va binh
thudng ngd ra Q0.1ciing khong co dién (0) nén tiép diém nay ciing dong. Két hop 3 tiép
diém nay s& c6 dong dién cung cdp cho cudn diy Q0.0 (ndi v6i K1). Contactor Klco
dién dong tiép diém dong luc cia né dé cip ngudn cho dong co quay phai. Tiép diém
Q0.0 (song song 10.1) déng duy tri dong cung cip cho Q0.0 khi ntt nhdn S_Right ho ra.

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

Nhdp cdc tiép diém nhir sau:

1. Nhip dtp chudt vao hinh tuwong Bit Logic * En] it Logic hodc nhap chudt vao

dau cong (+) & ctra s6 cdy 1énh dé hién thi cac 1énh trong bit logic.(nhdp F4)

2. Chon tiép diém Normally Open 1 | (

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 budc 2 dén buée 4 nhap dia chi 10.0

Al 4

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

7. Chon cudn day Vi) hodc ( nhap F6) va nhap vao & “???” dia chi Q0.0
Chii y: khi gb céc dia chi 10.0, 10.1, Q0.0, Q0.1 c6 thé ta s& nhan dugc két qua 1a
cac dia chi theo ky hiéu. Pé hién lai cic dia chi tuyét doi ta bo kich hoat View >
Symbolic Addressing.
Re nhanh Network 1

1. Twong chon tiép diém Normally Open 1 | ’ giit chudt trai va kéo tiép
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diém vao vi tri con tré chudt (hinh 3.29) va dat tén Q0.0.
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Hinh 3.29: Ré nhanh network

2. Dé con tré chudt & vi tri nhu hinh 3.29 va nhap chudt vao biéu twong line up il
d¢ két thuc nhu hinh 3.30
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Hinh 3.30: R& nhanh network
Nhap network 2: BPong co quay trai

Thuc hién tuong ty nhu network 1.

Buoc 4: Luu chwong trinh

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

1. Chon File > Save As

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

3. Nhap OK dé luu dy an.

Bwoc 5: Download chwong trinh vao CPU

Sau khi lwu dir 4n, ta c6 thé download chuong trinh vao S7-200.

Mdi dy an duoc lién két véi mot loai CPU (CPU221, CPU222, CPU224, CPU
224XP, hodc CPU 226). Néu kiéu du 4an khong phu hop v6i CPU dang két ndi, thi STEP
7--Micro/WIN bao 156i khong twong thich va cic duong dan dé ta tiép tuc cong viéc.
Néu diéu nay xay ra, chon “Continue Download”.

Thuc hién download chwong trinh nhuw sau:

4

1. Nhép chudt vao biéu tuong Download =1 trén toolbar hodc chon File>
Download d¢ download chuong trinh.

2. Nhap OK dé download cac phan tir chuong trinh vao S7-200. Néu S7-200 &
ché 6 RUN, mdt hop thoai xudt hién yéu cau ban dat S7-200 & ché do STOP.
Nhép chudt vao Yes dé dat S7-200 ¢ ché do STOP.

Buéc 6: Pat S7-200 ¢ ché dp RUN

D6i véi phan mém STEP 7-Micro/WIN dé dat CPU S7-200 vao ché do RUN, thi
cong tac chon ché do cua S7-200 phai duoc dit o vi tri TERM hoic RUN. Khi dit S7-
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200 & ché do RUN, thi S7-200 thuc hién chuong trinh:

1. Nhép chudt vao biéu tuong RUN trén toolbar hodac chon PLC > RUN.

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

3. Khi S$7-200 di vao ché do RUN thi dén RUN trén PLC sang.

Buéc 7: Tim 16i va chinh siva chuwong 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 QO.1.

Néu 4n nat 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 tit.

Néu viéc kiém tra khong dat duoc két qua nhu mé ta, thi c6 thé giam sat chuong
trinh bang cach chon Debug > Program Status. Dua vao trang thai tiép diém va céc
cudn ddy trong chuong trinh ma tim ra cac 16i va chinh stra cho phu hop véi yéu cau
cong nghé.

bé dung chuong trinh, dat S7-200 vé ché d6 STOP béng cach nhép chudt vao

biéu tuong STOP [E| hoac chon PLC > STOP.
3.3 KIEM TRA VIEC NOI DAY BANG PHAN MEM

Mot cong viée quan trong cho ngudi lap dit va van hanh 1a biét dugc cac két ndi
clia cac ngd vao/ra voi ngoai vi c6 ding hay khong trude khi nap chuong trinh diéu
khién vao CPU. Hodc khi mot hé théng dang hoat dong binh thuong nhung mdt su cd
hu hong x4y ra thi cac phan ngoai vi ndo bi hu va phat hién n6 bang cach nao. Cac phan
mém cho cic bo diéu khién bang PLC thudng co trang bi thém cong cu dé kiém tra viéc
két ndi day ngd vao/ra v6i ngoai vi. Trong phan mém Step7 Micro/Win (phdn mém lap
trinh cho ho S7-200) c6 trang bi thém phan nay d6 1a muc Status Chart.

Chung ta c6 thé st dung Status Chart dé doc, ghi hodc cudng birc cac bién trong

......

turong Emttrong ctra s6 Navigation Bar trén man hinh Step7 Micro/WinV4.0 hoidc vao
muc View — Component — Status Chart. Giam sat va thay d6i bién vé6i Status Chart.

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

Budc 1: O 6 dau tién trong cot Address ta nhap vao dia chi hay tén ky hiéu cia
mot bién trong chuong trinh tng dung ma mudn giam sat hodc diéu khién, sau d6 an
ENTER. Lap lai budc nay cho tat ca cac bién dugc thém vao biéu do.

Budc 2: Néu bién 1a 1 Bit (vi du: I, Q, hoic M), thi kiéu bién dat ¢ cot Format 1a
bit. Néu bién 1a mot byte, word, hay double word thi chon ¢ cot Format va nhép dap
chudt dé tim kiéu bién mong mudn.

Budc 3: Pé xem gia tri hién hanh cua cac bién trong PLC trong biéu d6, hiy

nhép chudt vao biéu tuong hodc chon Debug — Chart Status. bé chup dugc mat
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gia tri ctia cac bién tai thoi diém nhap chudt sit dung Debug — Single Read hodc nhap

chuot vao bi€u tuong

2

Budc 4: Bé dimg viéc giam sat thi nhp chudt vao biéu tuong hodc chon

Debug — Chart Status.

Jnforces all CPU)  Reacs tre forced values
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Hinh 3.31: Vi du vé Status Chart
Budc 5: Dé thay doi gia tri cia mot bién hodc nhiéu bién, hiy nhip gia tri méi

vao cOt “New Value” cho cac bién mong muén va nhép chudt vao biéu tuong hoac
chon Debug — Write All dé ghi tit ca cic gia tri nay vao cac bién tuong Gmg trong
CPU.
Cuwdéng birc bién véi Status Chart

Trong mot 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 muén cho phu
hop véi hoan canh hoat dong hién tai ciia hé théng hodc dé kiém tra cac 16i xay ra trong
hé thdng diéu khién, ta co6 thé str dung cong cu cudng buc bién (Force).

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

Budce 1: Chon mot 6 trong cOt Address, nhap vao dia chi hay tén cua bién can
cudng buc.

Budc 2: Néu bién 1a 1 Bit (vi du: 10.0, QO.1), thi kiéu bién & cot Format ludn
ludn 14 bit. Néu bién 1a mot byte, word, hay double word thi chon & ¢t Format va nhap
dap chudt dé tim kiéu bién mong mudn.
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Budce 3: Bé cudng birc bién vt gia tri hién hanh, trude tién hdy doc gia tri hién

hanh trong PLC béng cach nhép chudt vao biéu tuong hodc chon Debug — Chart
Status. Nh'flp hodc cudn 6 chtra gia tri hi¢én hanh mudn cudng buec. Nhép chudt vao biéu

tu:qng hodc chon Debug —Force & trén vi tri gia tri hién hanh dé cuong buc bién
gia tri do.
Budc 4: bé cudng buc mot gid tri cho mot bién, nhdp gid tr1 vao cdt “New

Value” va nhép chudt vao biéu tuong 3 hodc chon Debug —Force.
Budc 5: Pé xem gia tri hién hanh cua tat ca cac bién bi cudng btrc, kich chudt

vao biéu tuong Read All Forced & hoac chon Debug — Read All Forced.
Budc 6: Dé cho tat ca cac bién tro 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 mudn va nhap 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 ndi ddy ngoai vi v6i cac ngd vao/ra ciia PLC, viée ké tiép 1a kiém tra
lai két ndi day nay dé phat hién ra cac 10i két ndi. Mot cong cu hiru hi€u 1a st dung
Status Chart. Luu y khi kiém tra két ndi day:

£ Doi véi ngé vao:

- Céc ngd vao nao dugc ndi véi cac tiép diém thuong déng hay tin hiéu c6 mirc
logic “1” thi cac ngd vao cé dién ap va dén bao trang thai cac ngd vao sang. Khi quan
st trong status chart, ta s& nhan thy cac gia tri ndy c6 muc logic “1”.

- Viéc kiém tra cac ngd vao nén thyc hién lan luot 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 (nut nhin, cam bién,...) va quan sat trang thai ctia ngd vao duogc két ndi véi
no trong status chart.

- Ghi chép lai céac két ndi bi sai va sira chita.

& Doi véi ngé ra:

- O trang thai binh thudng khi chua c6 chuong trinh thi tat ca cac ngd ra ciia PLC
déu ¢ mirc logic “0” (khong c6 dién ap) va dén bao trang thai cac ngd ra déu tat.

- Viéc kiém tra ndi ddy ngd ra nén thuc hién lan lugt ting ngd ra theo bang két
nbi day bang cach cho ngd ra mudn kiém tra 1én muc logic “1” trong status chart va
quan sat trang thai ctia ngoai vi dugc két ndi twong Gmg. Néu ngoai vi twong tng c6 dién
chtg t6 n6 duge két ndi dung con nguoc lai két ndi sai.

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

3.4 THUC HANH KET NOI DAY PLC VA THIET BI NGOAI VI
Thiét bj
- My tinh, Cap PC/PPI loai cong COM RS232
- B thyc hanh PLC, Day ndi
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- Pong hdé do VOM

Cdc budc thuc hién
Buéc 1. Xac dinh cac thanh phan co ban trén PLC
Buiéc 2. Xac dinh so dd d4u day co ban cho PLC

CPU s DCDCIne

LY RS G by

MERET Mi-aAASI-NKAES JEE 5T S —DOG IS - DD
24 WO Mo 1 W T Paass
I e TiL
HEEEHEBEDGHERRE SRR R ERRERRREE
L= s SES1gzo3 w o u v AW - pl BOg ol p2 = 2 = =4 W oL oag]
oo o e namais tole = 38 e 1 DA B0 D1 B DX A s pEls w| ) |
ﬂﬂﬁﬁﬂ'ﬁ'ﬁﬁﬁﬁﬁﬁ EEEIEA A A
(11T | | [T
[ —— F N ff 24900
st | ez T |

Hinh 3.32: So dd diu ndi CPU 221

TR 333 MmN TP 233 ACMC Relay

GES T MI-1&KAFF-0NE0] & WO S

090040 [11°

RERT F1 ?—HI'II'I}J—DIICI'ID'l 12240 WAE Powre

AL

QEREHREARRLRIE HEHESEEEREREE
& i+ 00 o163 o=o: es]s [+ L 05 Moo 05 ® 000 =L = = o
L Isd a0 O B33 36 S84 o af o7 e | [ 20 01 D 05 2w 03 o= ne or [ ]
E‘E'-L EE'EI?IEEJE'EIE 'Bﬂﬁﬂﬁﬂﬁﬁﬂ@ﬁﬁ

|
T

[TTTT lIIIIL

T(({] By ((({T/

Hinh 3.33: So d6 d4u néi CPU 222
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Hinh 3.34: So d6 dau néi CPU 224 DC/DC/DC
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Hinh 3.35: So dd d¢4u ndi CPU 226 DC/DC/DC
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Hinh 3.36: So dd d¢4u ndéi CPU 226 AC/DC/RLY
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Hinh 3.37: So d6 dau ndi cac module mo rong Analog
Burée 3. Thuc hién dau noi

- PLC v6i cédc module trong bd thyc hanh PLC

- Dung déng ho do va vé& lai so do nbi day cua PLC v6i bd thuc tap
- Két ndi day PLC va thiét bi lap trinh.



3.5 CAI PAT VA SU DUNG PHAN MEM STEP7- MICROWIN
Thiét bi
- Kit PLC.
PC c6 phan mém STEP7-MicroWin32.
Cép PC/PPIL.
- Day nbi.
- VOM Kké.
Cac budc 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:
LADDIER wlur
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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

(= Symad Asess Coment ]
I Q_Fuar&an 100 nut whan start (ihacny ho)
2 g PuzhStop 03 nut Than ghap (heong dorg)
3 &:.; Latp Qoo
4 1 Kurbert Yo
S £ Nurbar2 V4
6 [ Iﬁw.ol Moo
~ =

Buée 3. So sanh sy thay doi cia chuong trinh truéc va sau khi tao bang Symbol.
Nhan xét?
Budc 4. Bién dich va nap chuong trinh vao PLC.
Buéc 5. Kiém tra hoat dong chuong trinh.
3.6 Bai tap
1. Néu cach nhén biét loai PLC S7- 200?
2. Trinh bay cong cu kiém tra day nbi 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 nhén 10.3 thi dén Q0.3 sang.
- Khi nhén 10.4 thi dén Q0.4 sang.
- Khi nhan 10.5 thi dén Q0.5 sang.
- Khi nhan 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 sb 2) 1a mot hé dém dung hai ky tu dé biéu dat mot

gia tri sd, bang tong s6 cac iy thira ctia 2. Hai ky tu d6 thudng 13 0 va 1. Sir dung hé

nhi phan trong lap trinh PLC c6 wu diém 14 d& dang thyc hién, tinh toan don gian.
MUC TIEU BAI HQC

+ Vé kién thirc:

Trinh bay cac lién két Logic;
Trinh bay cac 1énh ghi va xoa gia tri tiép diém;

Trinh bay dugc nguyén ly lam viéc cuia Timer, Counter.

Trinh bay nguyén ly lam viéc va img dung cta timer, Counter trong s7-200;
+ Vé ky nang:
- Str dung thanh thao céc I¢nh logic, timer, counter;
- Thuc hién cac phép toan nhi phan trén PLC dat yéu cau ky thuat.
+ Ve thai do:
- Dam bao an toan va v¢ 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 dbi voi dir liéu 1a bit. Trude tién 1a phan
ly thuyét sau d6 toi vi du va chwong 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 chi yéu trinh bay vé cac phép toan lién quan dén bit hay con goi 1a phép
toan nhi phan. Vi vy khi viét chuong trinh, ta chi liy cac phan tir trong bit logic.
Phép toan AND
Phép toan AND duogc str dung khi c6 yéu cau diéu khién 13 trang thai cua 2 hay
nhiéu tin hiéu a”éng thoi xay ra thi s€ thyc hién mét nhiém vu diéu khién nao do (ngo ra
bang 1 khi tat cd ngé vao ¢ trang thdi 1). Trong diéu khién c6 tiép diém, phép toan
AND tuong duong hai tiép diém NO mic nbi tiép.
Vi du 1: Pén HI s& sang néu dong thoi ca 2 cong tac S1 va S2 & trang thai dong
mach. Dén tat khi 1 trong 2 cong tic hd mach.

o [l =i

w o=

\ 4
£1 . | -|_

00 | ong |2 ) A | L]

&2 h.a'\\ ﬁ.z PLC

@0 | 001 | G0z |ans L

l.__:-.-* 1 ® T —
a) o)
Hinh 4.1: a) So do tiép diém, b) So d6 két ndi PLC

E 3

55


http://vi.wikipedia.org/w/index.php?title=C%C6%A1_s%E1%BB%91&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=H%E1%BB%87_%C4%91%E1%BA%BFm&action=edit&redlink=1
http://vi.wikipedia.org/w/index.php?title=K%C3%BD_t%E1%BB%B1&action=edit&redlink=1

o= H

l_l 101 l_(lﬁl"l)

Hinh 4.2: Chuong trinh biéu dién lién két And dang LAD, STL va FBD

Phép todn OR

Phép toan OR duoc sir dung khi ¢ it nhat mot trong céc ngd vao thoa man diéu
kién ctia yéu cau thi s& thuc hién mot nhiém vy diéu khién nao d6 (ngé ra bang 1 khi cé
it nhat mét ngé vao ¢ 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 la thuong hé. Hiy viét chuong trinh sao cho

I0.0
I0.1 20— AHD —002
Q0.0 117

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

% el
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Hinh 4.3: a) So db tiép diém, b) So d6 két nbi PLC
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Hinh 4.4: Lién két OR dang LAD, FBD va STL

Té hop lién két And va Or

Trong thuc té, cac do6i tuong diéu khién phu thudéc vao mot t6 hop cac lién két

logic AND va OR. Tuy theo lién két nao dimg trudc ma s& co cac 1énh & STL khéc
nhau, & dang Lad cac cong tic ghép song song va nbi tiép hay nguoc lai.

Dé thyc hién phép OR hai lién két AND lai v6i nhau thi trong chuong trinh viét &

dang STL phai str dung thém Iénh OLD.
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Hinh 4.5: Lién két And truéc Or a) So d6 tiép diém, b) So do két néi PLC
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Hinh 4.6: Chuong trinh lién két And trudc Or
Pé thyc hién phép AND hai lién két OR lai v6i nhau thi trong chuong trinh viét ¢

dang STL phai sir dung thém I¢nh ALD.
a1 | a1 | =
gt e i

oo | o | K2 | 103 W

&b sa;
5 # PLC
a) E b} % T

Hinh 4.7: Lién két Or truéc And a) So db tiép diém, b) So d6 két ndi PLC
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Hinh 4.8: Lién két Or truéc And

Phép toan XOR
Phép toan XOR dugc st dung khi ¢6 2 tin hiéu ma néu chung c6 cung trang thai
thi ngd ra s& xudng mirc 0 con néu 2 tin hiéu ndy khéc trang thai thi ngd ra s& 1én muc 1.
bay l1a phép so sanh khac.

1| oz |3 L
FLLC
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Hinh 4.9: Lién két And Or
a) So do tiép diém b) So do két ndi PLC

ac 134 oo
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i s e e EatEaal I
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Hinh 4.10: Lién két xor dang LAD, FBD va STL
BAI TAP Thuc hanh irng dung lién két logic trong diéu khién
Phéan nay trinh bay mot sé vi du Gmg dung nho st dung céc lién két logic. O mot
s6 vi dy c6 trinh bay mach diéu khién théng thuong véi kiéu ndi day khi khong dung
PLC dé chung ta thay sy giéng nhau va khac nhau gitra 2 kiéu diéu khién.
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+ Mach duy tri
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Hinh 4.11: Mach duy tri wu tién Stop a) So d6 tiép diém, b) So dd 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
| FROAFAH CTRHFATE
Hitwenk 1 [JETET] i T
| Ml ot Loy end
[ 10C non

-
L

Rtk 2
Hinh 4.12: Lién két Logic tao mach duy tri

Khi 4n m& 10.0 thi ngd ra Q0.0 tac dong, tiép diém cua ngd ra Q0.0 mic song
song 10.0 duy tri cip dién cho chinh n6 mic du khong con tic dong 10.0. Khi 4n dimg
10.1 thi ngd ra mat dién. Mach nay con c6 tén goi 1a duy tri vu tién dimg may.

& Diéu khién ON/OFF c6 bdo trang thdi

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

Binh thuong Q0.0 khong cé dién tiép diém thuong dong cia nd cép cho Q0.2
hoat dong bao ding. Bat 10.0 dé san sang md méy. Khi an mé 10.1 thi ngd ra Q0.0 tic
dong, tiép diém cua ngd ra Q0.0 mac song song 10.1 duy tri cip dién cho chinh ndé mac
du khong con tac dong 10.0. Tiép diém thudng dong ciia Q0.0 ngat dién lam Q0.2 dimng.
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Hinh 4.13: Mach diéu khién dong co on/off c6 deén bao trang thai
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Hinh 4.14: Diéu khién dong co co bao trang thai
* Diéu khién dao chiéu quay dong co
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Hinh 4.15: Mach dao chiéu quay dung khi cy dién
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Hinh 4.16: So dd két ndéi PLC
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Hinh 4.17: Chuong trinh déo chiéu quay dong co

Mx.y 14 cac 6 nhé trung gian dé luu két qua ciia mot phép toan nao d6. Trong S7-
200 c6 32 byte nhé M (tir M0.0 dén M31.7). Chung dugc xem nhu 13 cac ngd ra trung
gian. Khi mét ngudn cép thi ndi dung duge nhd trong cc bit nhé M c6 thé bi mat hodc
van con giir lai tiy thudc vao viée dat thudc tinh cho ving nhd nay 1a retentive (nhé lau
dai) hay non-retentive (khong nh¢ lau dai).

Trong LAD thi bit nh¢ nay lay ra va st dung nhu mot ngd ra (coil).

Vi du: Mach logic str dung bit nhé

Khi 10.1 va 10.2 déng thi bit M0.0 ¢6 dién, luc d6 MO.1 ciing c¢6 dién, lic 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
MO0.2 cé dién.
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Hinh 4.18: So db diéu khién Logic str 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) 1a 1énh thong dung c6 trong hau hét cac PLC. Lénh Set s& dit trang
thai cia mot hodc nhiéu bit (thuoc vung nho V, M, Q, T, C, SM, L) ¢6 dia chi lién tuc
1én muc va duy tri & trang thai nay cho dén khi bi x6a béng mdt 1énh khéc. Ta c6 thé Set
mot 14n ti da téi 255 bit. Lénh SET chi duoc thuc hién khi Stack 0 ¢6 gia tri logic “1”.

S.E
<5 | |

Cd phdp: dang LAD  n . V61 S Bit Ia bit dau tién ctia vung nhéd can dat 1én
mure logic “1” va n 13 sb lugng bit bat dau tir S_Bit.

Vi du: Chuong trinh Lad c6 dang nhu sau:

Uy ‘:;,. 1 )

Hinh 4.19: So d6 diéu khién set 3 bit lén “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
tr1 logic “1”.

Lénh xo4 gia tri cho tiép diém (RESET)

Lénh RESET (R) ciing 13 1énh thong dung c6 trong hau hét cac PLC. Lénh Reset
s€ dat trang thai cia mdt hoac nhiéu bit (thuoc vung nhd V, M, Q, T, C, SM, L) c6 dia
chi lién tuc vé& muc 0. tuong tu nhu 1énh Set chung ta cé thé Reset mot 1an tdi da t6i 255
bit.

o
{R”) ‘ : ‘
Cu phédp: dang LAD r . V61 R Bit 1a bit dau tién cia vung nhd can dat vé
mitc logic “0” va n 1a s6 luong bit bat dau tir R_Bit.
Vi du: Chuong trinh Lad c6 dang nhu hinh 4.20: Khi tin hi¢u tai 10.1 1én muc 1
thi s& Reset 3 bit tir Q0.0 dén Q0.2 xudng muc logic “0”.
amn

Hinh 4.20: So d6 diéu khién reset 3 bit vé “0”
Mach nhé R-S
Mach nhé 1a mach c6 hai trang thai 6n dinh va thong qua tin hiéu ngd vao ma
trang thai clia n6 thay doi. Déi véi mach diéu khién dung relay va contactor ta c6 mach
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tur duy tri. Con trong PLC c6 khau R-S (viét tit cia Reset va Set).

Mach nhé R-S 1a rat can thiét trong k¥ thuat diéu khién. N6 dugc xem 1a mot
chttc nang co ban trong hau hét cac loai PLC va duoc chia thanh hai loai 1a: Uu tién
SET va wu tién RESET.

Bo wu tien set

—_— 51 OUT pem
SR

—{R

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

e B OUT
RS

—1{R1

Ky hiéu

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

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

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

- Cdc diéu kién lam cho doi twong diéu khién ¢ mikc tich cuc (logic “1”) dwoc st
dung voi lénh S.

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

- Khi viét lénh S cho mét doi twong diéu khién thi nhdt thiét (tiy theo yéu cdu
cong nghé) phdi cé6 mét 1énh R cho doi twong diéu khién do.

- Néu lénh S duwoc viét trude lénh R thi két qua thu dwoc sé la két qua cua lénh R
néu cd hai diéu kién cho S va R cing & mikc logic “1” nghia la doi twong diéu khién &
muec logic “0”.

- Néu lénh R dwoc viét trudce lénh S thi két qua thu dwoc sé la két qua cua lénh S
néu ca hai diéu kién cho S va R cing & mirc logic “1” nghia la doi twong diéu khién &
muec logic “1”.
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- Khi da viét chwong trinh véi 1énh S thi khong dwoc sir dung tiép diém tw duy tri
(loai b6 tiép diém tw duy tri).

- Tuy theo cong nghé khi sir dung cdc diéu kién cho lénh R thi & trang thdi binh
thwong cdc diéu kién ndy phdi c6 mirc logic “0”.

» Thuc hanh 1€nh Set va Reset
&£ Mach dio chiéu quay dong co

Pé don gian, vi du nay lay lai yéu cau cong nghé cia mach diéu khién ddo chiéu
quay & muc trén hinh 4.15. Tuy nhién can phai sir dung mach nhé RS khi 1ap trinh.

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

1.Doi véi contactor K1 (dugc dong dién gian tiép bai K11).

K2 - Piéu kién Set (lam cho K1 ¢é dién): Nt nhan S2 dugc 4n. Tuy nhién vi ly
do an toan K2 mét dién méi dugc phép mé may nén phai két hop thém diéu kién K2
mét dién.

Set K1 =SI1 7 K2

- Diéu kién Reset (lam cho KI mat dién): C6 2 kha ning 12 hodc nut nhan dimg
S1 dugc 4n hoic tiép diém bao vé qua dong Q1 tac dong.

Reset K1= S1 v 01

- Vi ly do an toan, K1 bi mat dién néu diéu kién SET va RESET cho né cung o
logic “1” va st dung khdau SR.

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

- Diéu kién Set: Nut nhan S3 duoc an. Tuy nhién vi Iy do an toan K1 mat dién
méi duge phép mé may nén phai két hop thém diéu kién K1 mat dién.

Set K2 = S3~ K1

-Diéu kién Reset: C6 2 kha ning 1a hodc nut nhan dimg S1 duoc 4n hoic tiép
diém bao vé qua dong Q1 tac dong.

Reset K2= S1 v Q1

-Vi ly do an toan, K2 bi mat dién néu diéu kién SET va RESET cho né cung o
logic “1” a swr dung khdau SR.

3. Déi véi dén bao HI.

-Den sang khi K1 co dién va tat khi K1 mat dién
H1=K1

4. Déi véi dén bdo H2

- Den sang khi K2 co dién va tat khi K2 mat dién.
H2=K2

5. Déi véi dén bio H3

- Pén sdng khi ca K1 va K2 mat dién.

H3 = K1 " K2

Theo céc phan tich ta viét dugc chuong trinh nhu sau:
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4.2 TIMER
4.2.1 Giéi thiéu
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Hinh 4.21: Chuong trinh lad

B6 dinh thoi dugce str dung trong cac yéu cau diéu khién can tri hodn vé thoi gian.
Day 14 phan tir chirc ning co ban ciia cac bd PLC va rat thudng duge sir dung trong céc

chuong trinh diéu khién. Chéng han nhu mdt bang tai khi co6 tin hi¢u hoat dong s€ chay

trong 10s ro1 dirng lai, mdt van khi nén can c6 di¢én trong 5s, nguyén li€u can tron trong

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

T255, chia lam 3 loai:

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

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

- Timer ngét mach cham TOF (Oftf-delay Timer).

Khi sir dung mot timer ching ta can phai xac dinh céc thong so sau:

- Loai timer (TON, TONR hay TOF)

- B§ phan giai cua Timer. C6 3 dJ phan giai la: Ims, 10ms va 100ms

- S6 cua timer sé& st dung, vi du TO, T37 can tra bang dé biét loai timer st dung

twong ung vdi cac sO nao.

- Khai bao hiang s6 thoi gian twong tng vai thoi gian can tri hodn dua vao do

phan giai cia timer.

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

Lenh | DO | Gl cppra1 | cPU222 | CPU224 | CPU226
j phan gidi| cuc dai
TON Ims 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 TO0,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 $7-200 biéu dién & LAD nhu sau:
Taxx
-1 IN T_t},-p

“FPT 7?77 ms

Txxx: Ky hi¢u va so0 tha tu ctia timer,

IN: Ngo vao bit, cho phép timer hoat dong

PT: Ngb vao sb Integer, hang s thoi gian

T_typ: Cho biét loai Timer. C6 thé 1a TON, TONR hay TOF
??7ms: Bao d0 phan giai cua timer, ty dong xuét hién theo Txxx.

Thoi gian tré duge tinh theo cong thirc

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

4.2.2 Timer ¢6 nh¢ TONR
Cdc Timer nay dwoc sit dung khi can tich liily mét s6 khodng thoi gian roi rac.

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

Timer dong mach cham c¢6 nhd TONR (Retentive On-Delay Timer) thyc hién
dém thoi gian khi ngd vao IN & muc logic “1”. Khi gia tri hién hanh Txxx 16n hon hoic
bang thoi gian dit truée PT (preset time), thi Timer Bit & logic “1”. Gi4 tri hién hanh
ciia TONR duoc gitr lai khi ngd vao IN & logic “0”. TONR duoc si dung dé tich iy
thoi gian cho nhiéu chu ky ngd vao IN ¢ mirc “17”. Timer ndy 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 gidi nhu
O bang 4.1.

Vi du st dung TONR nhu chuong trinh sau:
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Hinh 4.22: Chuong trinh str dung TONR
Chuong trinh hoat dong nhur mé trong gian do thoi gian hinh 4.23

TONR

I8 1e_1 1+ 1 + o
1 T AT LETET
B L 3l “ <
| 1 I | B £

Py 50 J:_/

Ticurrent] TH

Heoask |11 l’

TRty T8 — ! S

Hinh 4.23: Hoat dong ctia TONR
Thoi gian tré T =PT*d06 phan giai cia TS =50*100ms=5000ms = 5s
4.2.3 Timer khong c¢6 nhé TON (On-Delay Timer)

Timer nay dwgc s dung khi ¢6 yéu cau tri hodn mét khodng thoi gian sau khi
ngo vao IN tac dong lén “1”. Gia tri hién hanh cua TON bj xoa khi ngo vao IN ¢ logic
“0”.

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

S6 thu tu timer TON/TOF trong S7-200 dugc phan chia theo d phan giai nhu &
bang 4.1:

4.2.4 Timer khong c¢6 nhé TOF (Off-Delay Timer)

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

Khi ngd vao IN cua TOF ¢ logic “1”, thi Timer Bit ngay lap tic dugc dat 1én
muc logic “1” va gia tri hi¢n hanh dugc xo6a vé 0. Khi ngd vao IN xuéng “0”, thi timer
dém cho dén khi thoi gian troi qua dat dén gia tri thoi gian dat trude. Khi dat dén gia tri
dat trude, Timer Bit duge dit vé “0” va gia tri hién hanh dung dém. Néu ngd vao IN ¢
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“0” trong khoang thoi gian ngan hon gia tri dit trude, thi Timer Bit gitt & “17.
Pé x06a timer, c6 thé sir dung Iénh Reset (R) s€ lam cho Timer Bit & muc logic

“0” va gié tr1 hién hanh cua timer (Timer Current) =0.

Chii y: Vi TON va TOF str dung cung loai timer, nén trong mot chuong tinh diéu
khién khéng thé dit cho ca hai co cung s6 Timer. Vi du d dit TON 1a T37 thi khong

duoc dat TOF 1a T37.
Vi du st dung TON nhu chuong trinh sau:

Metwork 1 An FExarmnla aboot O !'I;I.ﬂ'_-_.-' Timear
o 137
_I : N TOM
oA PT V0 e
Metwork 2 Boset TI7
107 137
)
Metwork 3 I Biti T3H
‘_i Tar l::I'.'.l:I:i

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

TON

IN o0t v 1 |

|

|

I

|
PV 15

|

|
T(current) T37__|

Reset

10.1

Tpity  T37

Hinh 4.25: Hoat dong cia TON

Thoi gian tré T=PT*d6 phan gidi ctia T37 = 50*100ms=5000ms = 5s

4.2.5 Thue hanh véi Timer
4 Tgo xung co tin so theo mong muon
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Hinh 4.26: Chuong trinh tao xung

Chuong trinh theo hinh 4.26 sir dung 2 timer TON khoéa chéo nhau. Tuy thudc
vao xung can lay c6 thoi gian ton VA tor 14 bao nhiéu ma ta c6 thé chon s6 timer TON
phu hop. Trong ung dung nay, chon T254 va T255 lam timer tao xung va thoi gian thi
tiy theo ngudi str dung mong mudn cho vao gia trj ton V2 torr & ngd PT ctia timer. Xung
duoc luu & bit M10.7.

# Timer xung (Pulse timer)

Timer xung s€ cho ngd ra 1a mot xung khi tin hi€u vao & mic logic “1” c6 thoi
gian 16n hon hay bang thoi gian dit ¢ timer xung. Dé dé hinh dung xem gian d6 thoi
gian cua chuong trinh tao timer xung véi ngo ra timer 1a Q0.0, ngd vao tin hi¢u 1a 10.0,
thot gian xung 1a 5s nhu sau:

Nelwork 1 Sel Mency B4 cho Pue T

00 Moo

— )

Nelwork 2 Kron dong Tves T252
MO 2%

— " TON

Network 3

Network 4
MO |

-—fi—()

Hinh 4.27 Chuong trinh Timer xung
+ Ddo chiéu quay dpng co cé khong ché thoi gian
Mo ti hogt dong

Mot dong co dién 3 pha c6 thé dao chiéu quay. Khi 4n nat quay phai “S1” (NO)
thi dong co quay phai, dén “H1” sang bao dong co quay phai. Khi 4n nat nhan quay trai
“§2” (NO) thi dong co quay trai, dén “H2” sang bao dong co quay trai. Pong co co thé
dirng bét ¢t luc nao néu an nht nhan dimg “S3” (NC) hodc xay ra su ¢d qua dong lam
cho tiép diém (NC) cuia 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 duoc sau khi nit dimg “S3” duoc 4n va
chua hét 5s chd cho dong co dimg han. Pén bao chd doi “H3” s& chop tit v6i tan sb
1Hz trong thoi gian chd dong co dimg han.

Network 1 ot bt Mhoa | S hoac i co fial 7t Pl ve.Ti
w1 M20

B L

Network 2 it khvoa
0o K01 M23 M20
_{ 1 b 11 WS (RrR)
I 1 | | | \
Network 3
02 ) M1 M2 1
L | L | 1 s
_‘I I 1 I | I \ )
Neotwork 4 ;
02 03 MI0 M
I | J L )| ! g )
| 1 | | | \

— )
Q04
)
Network 6
10.1 3] M2 M1 1
=1 {1} : )
M1.1 00
— )
203
)
Network 7
Mi0 M 02
=)
Network 8

Hinh 4.28 Chuong trinh Lad

Phan tich:

- Trong céc bai toan diéu khién dong co, ta can phai cht y xem, néu co su cb xay
ra voi cac niat nhan c6 lam cho dong co hoat dong khong theo mong mudn hay khong.
Pé dé phong trudng hop ndy xay ra, ngudi 1ap trinh phai tao ra mot khoa.

Pbi vi mach dao chidu quay, c6 khong ché thoi gian dimg (6 ddy 1a 5s) thi khoa
s& khéng ché khong cho dong co khéi dong khong theo mong mubn ciling 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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dugc. Trong bai toan ndy, khoa x6a vé 0 khi ca 2 nat nhan “S1” va “S2” khongduoc tac
dong (¢ trang thai binh thudng), hodc thoi gian chd dimg da hét. Khoa dugc chon 1a
M2.0.

- Khi nit nhan dimg “S3” dugc 4n, dong co ding va phai doi trong thoi gian 5s
moi dimg han, nén ta cin nhé lai trang thai nay trong thoi gian 5s dé lam diéu kién SET
cho khéa M2.0. Chon memory bit M2.3.

- Pé dinh thoi 5s, str dung Timer TON. Chon timer T33

Chwong trinh ¢ LAD: Hinh 4.28
4.3 CUONTER

Trong nhiéu truong hop, viéc kiém tra mot s6 lugng xac dinh phai théng qua
téng cac xung. Co thé thuc hién dém cac xung ndy bang cac bo dém. Sir dung bd dém
c6 thé giai quyét duogc mot sd van dé sau:

-Pém sb luong;

- So sdnh vo1 mot gia tri dat trude & cac truong hop béng 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 dua vao d6 dé goi cac giai doan diéu khién lién tiép nhau. Hoic
cac yéu cau diéu khién theo chu ky lip nhu diéu khién dén giao thong.

Céc PLC thuong c6 3 loai bd dém: bo dém 1én, bo dém xudng, bd 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 la:

- B dém 1én CTU (Up Counter).

- B6 dém xubng CTD (Down Counter).

- B dém lén—xuéng CTUD (Up/Down Counter).

Khi sir dung mdt counter chung ta cAn phai xac dinh cac théng sd sau:

- Loai counter (CTU, CTD hay CTUD)

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

- Khai bao gié tri can dém cho counter.

- Tin hiéu xung cung cap cho b dém.

- Tin hiéu x6a bd dém.

4.3.1 BY dém 1én CTU (Count Up)
B6 dém CTU duoc biéu dién & LAD nhu hinh:

i CTl

Cxxx: Ky hiéu va sb thi tu ciia counter,
CTU: Ky hiéu nhan biét bo dém 1én
CU: Bém 1én. Ngd vio bit,
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R: X06a bd dém vé 0. Ngd vao bit
PV: Gia tri dat trude cho bo dém. Biéu dién ¢ sb Integer.

M3i khi tin hiéu tai CU tir mutrc “0” 1én “1” thi bo dém s& tang gid tri hién hanh
ctia n6 1én 1 don vi. Khi gia tri hién hanh cta bo dém (Cxxx) 16n hon hodc bang gia tri
dat trudc tai ngd vao PV (Preset Value) thi ngd ra bit cia counter (counter bit) sé lén
murc “1”. Gid tri dém 1én toi da 1a 32.767. Pham vi ctia by dém 1a CO dén C255. Bo dém
s& bi x6a vé 0 khi ngd vao Reset (R) 1én muc “1”, hodc khi str dung 1énh Reset dé xoa

bo dém.

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

Q0.0 xudng “0”.
Vi du vé cach str dung bo dém CTU
Hbrrmk 1 An emample ahout Count Ulp Caolntern
G ch
| L
|} 1 S
I [[ER] i
{7 n
4Py
Nedwoak 2 £t
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1 I kiR .}

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 By dém xuong CTD (Count Down)

Bo dém Xuéng CTD duoc biéu dién & LAD nhu sau:

—-CD CTD

LD

L | =4\

Cxxx: Ky hi¢u va s6 thur tu ciia counter, vi du: C20.
CTD: Ky hi€¢u nhan biét bo dém xuéng

CD: Ngd vao dém xudng. Ngd vao bit,

LD: Nap gia tri dat trudc cho b dém xudng. Ngd vio bit
PV: Gia tri dat truée cho bd dém. Biéu dién ¢ s6 Integer

M3i khi tin hiéu tai CD tir mérc “0” 1én “1” thi bd dém sé& giam gia tri hién hanh
cua né xuéng 1 don vi. Khi gia tri hién hanh cua bd dém (Cxxx) béng 0, thi Counter Bit
Cxxx 1én “1”. B6 dém x6a Counter Bit Cxxx va nap gia tri dat trudc ¢ PV khi ngd vao

LD (load) 1én murc “1”.
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Hinh 4.30: Gian dd hoat dong cua CTU
Bo dém s& dimng dém khi gi4 tri hién hanh bang 0 va counter bit Cxxx 1én “1”.
Khi x6a bd dém béng 1énh Reset, counter bit bi x0a va gia tri hién hanh dugc dat
vé logic “0”.

Vi du:
Metaock 1
n
__1 17T T
R |
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hNebwork 2
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Hinh 4.31 Chuong trinh LAD

St dung bo dém xubng C2, gia tri hién hanh giam tir 3 tré vé 0. V6i 10.1 ¢ logic

“0” va mdi 1an 10.0 chuyén tir “0” 1én “1” thi bd dém C2 gidm di mdt don vi. Khi gia tri

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

4.3.3 Bo dém lén-xudéng CTUD (Count Up/Down) n

Bo dém xuéng CTUD duoc biéu dién & LAD nhu sau: ~fci. o
Cxxx: Ky hi¢u va s6 thir ty cua counter,.

CTUD: Ky hi¢u nhan biét bo dém Xuéng —{co

CD: Ngb vao dém xudng. Ngd vao bit,

CU: Ngb vao dém 1én. Ngd vao bit 1n

R: Ngd vao Reset vé 0 -

PV: Gia tri dat trude cho bo dém. Biéu dién & s6 Integer

Lénh dém 1én-xudng (CTUD) s& dém 1én mdi khi ngd vao dém 1én (CU) tir mirc
“0” 1én “17, va dém xubng mdi khi ngd vao dém xudng (CD) chuyén tir “0” 1én “1”. Gia
tri hién hanh Cxxx giit gia tri hién hanh cua bd dém. Gi4 tri dat trudc PV duoc so sanh
véi gia tri hién hanh mdi khi thuc hién 1énh dém. Pham vi cua 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 sé dat vé gia tri min (-32.768). Khi dat dén gia tri min (-32.768), thi ¢ canh 1én ké
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tiép tai ngd vao dém xudng bo dém s& dit vé gia tri max (32.767).

Khi gia tr1 hién hanh Cxxx 16n hon hoac béng gia tri dit trude PV, thi Counter
Bit Cxxx 1én “1”. Nguogc lai Counter Bit Cxxx bang “0”. B6 dém sé& bi x6a vé 0 khi ngd
vao Reset (R) 1én muc “17, hodc khi stir dung lénh Reset dé xda bod dém.

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

Hetwork 1
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Network 2
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Hinh 4.32 Chuong trinh LAD

» Thuwc hanh by déem dém sian pham dwgc dong goi
Network 1 ONCFF bang ty
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e

Hinh 4.33 Chuong trinh LAD

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

Qua trinh ¢ ldp di lap lai cho dén khi ndo 4n nat dimg SO (NC).

San pham trude khi dua vao thung s& di qua cam bién quang S2 (NC).

> Bai tip THUC HANH
PIEU KHIEN HE THONG PEN NHAP NHAY
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Yéu cau cong nghé:
- Diéu khién hé théng dén nhap nhay gom 2 dén:
- Nhan nat ON: dén 1 (D1) séng, sau thoi gian 10 gidy dén 2 (D2) on .
séng (D1 tit), sau thoi gian 10 gidy dén 1 (D1) séng (D2 tit), 1ap lai lién tuc. pep | H
- Nhan nat OFF 2 dén nging hoat dong. @ @‘G_}
Trinh tw t{ty’c hanh: M LI..‘!
- Tim hiéu cach hoat dong cua cac den:

- Quy dinh dia chi ngd vao/ra:

Ngb vao Ngora
Dia chi Mo ta Dai chi Mo ta
10.0 Nt nhdn ON Q0.0 Pén |
10.1 NGt nhdn OFF | Q0.1 Pén 2
- Két ndi PLC véi thiét vi ngoai vi:
on L 0.0 Q0.0 B1 @
OFF_L_
0.1 P Qo122 @
L
C
COM COM
.24-‘JDC 220VAC ®

Hinh 4.34 So d6 ndi day PLC
Két néi thiét bi ngé vdo:
- N&i day nut nhin ON véi ngd vao 10.0
- N&i day nut nhin OFF véi ngd vao 10.1
- N&i day dau con lai cua nut nhdn ON, OFF, vé&i ngudn +24 VDC
Két néi thiét bi ngé ra:
- NOoi day diém A1 cta P1 véi ngd ra Q0.0
- NOoi day diém A1 cua B2 véi ngd ra Q0.1
- NOoi day diém A2 cta B1, P2 v6i ngudn 220 VAC
- Noi diy COM cua ngd ra Q0.0 va Q0.1 vdi cuc con lai cia ngudn 220
VAC
- Viét chuong trinh diéu khién:
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Hinh 4.35 Chuong trinh LAD
- Chay md6 phong chuong trinh:
BAI TAP NANG CAO
1. An toan cho 10 hoi
Mot thiét bi 10 hoi c6 hoi di vao va ra khéi 16 duge thyuc hién tw dong qua bd diéu
chinh dat ¢ bén ngoai. Lo hoi c6 dat 3 bo cam bién ap suit P1, P2 va P3 & céc vj tri

khdc nhau  dé kiém sodt qud 4p suat.

Mach an toan s& hoat dong khi c6 sy cd, trudng hop dp suét trong 10 hoi ting qud
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 mé van tir tinh Y1. Hay:

- Viét chuong trinh sao cho néu c6 bdt kp 2 trong 3 cam bién tac dong thi van Y1
md& Mot thiét bi 10 hoi c6 hoi di vao va ra khoi 10 duoc thuc hién tw dong qua bo diéu
chinh dat ¢ bén ngoai. Lo hoi c6 dat 3 bo cam bién ap suit P1, P2 va P3 & céc vj tri
khac nhau dé kiém soéat qua ap suit.

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

- Viét chuong trinh sao cho ¢6 bdt ky 2 trong 3 cam bién tac dong thi van Y1 mo.

Béang 4.5 Xac 1ap ngd vao/ra
|

Q|2 | Symbol |  Addess | Comment =
1 <) |Sensor_P1 10.0 Tiep diem NC S
2 ‘&) | Sensor_P2 0.1 [Tiep diem NC way, | [
3 Q 'Sensor_PS 10.2 Tiep diem NC L _.;:_
4 Q) Van Y1 0.0 ' oy
5

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

Mot thiét bi bang tai ding 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 séang béo hé thdng san sang lam viéc.

- Khi nh4n nat S1 (NO) dong co M1 chay kéo bang tai va nguyén liéu trong
thung chira dugc van chuyén theo bang tai.

- Khi nhin nat dimg S2 (NC) thi bang tai ding lai.

- Khi ¢6 sy ¢d qua dong (tiép diém nhiét F3 (NC) tac dong) thi dong co s& ding
lai.

Béang 4.6 Xac 1ap ngd vao/ra

|| Symbol | Addess | Comment
1 <) S0 10.0 Cong tac khoi dong
2 EHE 0.1 | Start
3 | [52 0.2 | Stop
4 = E 0.3 | Tiep diem nhiet NC
5 Q 'H1 @0.0 |Den bao san sand
B & M1 0.1 | Contactor Mator M1

3. Piéu khién cong ra vao

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

- O ché d¢ tay: Nhan ntit mé S1 (NO) thi dong co M1 quay phai va cong mé ra,
néu tha tay ra thi dong co dimg lai. Tuy nhién, néu cong mé ra dung cong tic hanh trinh
gidi han m& S3 (NC) thi ciing dimg lai. Twong tw, néu nhan nat déng S2 (NO) thi dong
co M1 quay trai va cong dong lai, néu tha tay ra thi dong co dung lai. Néu dung cong
tac hanh trinh gidi han dong S4 (NC) thi cong ciing ding lai.

- O ché b tw dong: Nhan nit mé thi cira s& md cho tdi khi dung cong tic hanh
trinh giéi han md S3 méi dung lai. Khi nhin nat dong, cong s& dong lai cho téi khi
dung cong tic hanh trinh déng S4 méi ding lai.

- C6 thé dimg qud trinh dong hodc mé bat cir lic nao néu nhan nat dimg S5 (NC)
hodc dong co bi qua tai (tiép diém nhiét F3 (NC) tac dong).

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

- V& so d6 nbi day phan cung

- So d6 cong nghé:
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Bang 4.7 Xac 1ap ngd vao/ra

< Symbol Address Comment
1 Q S0 10.0 = 0la che do tay, =1 la che do tu dong |
2 <) |51 10.1 Mocua
3 g 52 0.2 Dong cua
4 <) |S3 10.3 | Cong tac hanh tinh mo
5 ) |54 [10.4 |Cong tac hanh tinh dong
B Q) |55 10.5 Stop
7 Q F3 0.6 Qua tai
8 g H1 00.0 Bao hoat dong
9 g K Q01 | Contactor cho M1 quay phai (mo cua)
1 o K2 Q0.2 | Contactor cho M1 quay trai (dong cua)
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GIOI THIEU

Bai 5:

CAC PHEP TOAN SO CUA PLC

DPé ¢6 thé thuc hién dugc mot chuong trinh diéu khién PLC phai co6 tinh ning

nhu mot may tinh, nghia 13 phai ¢6 mét bo vi xir Iy (CPU), mot hé diéu hanh, bo nho dé
lwu chuong trinh diéu khién dir liéu va cac cdng vao /ra dé giao tiép duoc véi ddi tuong

diéu khién va dé trao doi thong tin véi méi trudng xung quanh. Bén canh d6 nhim phuc

vu bai toan diéu khién s6 PLC con phai c6 thém cac khdi chirc ning dic biét nhu bo
dém (Counter), bo thoi gian (Time)... va nhimg khdi ham chuyén dung.

MUC TIEU CUA BAI
+ Vé kién thirc:

- Trinh bay duoc nguyén Iy hoat dong cac phép toan sé ctia PLC theo ndi dung

da hoc.
+ Vé ky nang:

- Kiém tra, xtr Iy chirc ning toan sé cua PLC dat yéu cau k¥ thuét.

+ Vé thdi do:

- Dam bao an toan va v¢ 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 xir Iy thong tin ciing nhu dit liéu déu

duoc st dung nhu Bit, Byte, Word va Doubleword.
Bit: Bit 1a don vi thong tin nhi phan nhé nhét, c6 c6 thé co gia tri 0 hoac 1.

MY

0w

Byte: 1 Byte gom cé 8 Bit

4

1" e
dign ap

*IF khdng oo
JIEN 3o

Hinh 5.1: Biéu dién s6 nhi phan

]

1

1ofo]1)

Trang thai tin hiéu

Word: 1 Word gdbm c6 2 Byte hay 16 Bit. V&i Word c6 thé biéu dién cac dang: sd
nhi phan, ky tu hay cau 1énh diéu khién.
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DoubleWord: 1 DoubleWord gém c6 4 Byte hay 32 Bit. Vi DoubleWord c6 thé
biéu dién
|.;]|| 1 [:'l[]|||'.|'iJ|II | [:-|| []|¢]‘| 1 n|||||||||1| ||M| |||1
| Word I Word

Tom Ll

G b T B 1

I Bit |:

1 Ward
ENEENNNEENENEEE

1 Byte 1 Byin

1 doaklsW ol

HEEEEENEEEEENINENENIRENENEREEEED
=
.

—

1 Wead ) 1 Went
Hinh 5.2: Tém tit céc kiéu dit liéu
5.1.2 Truyén mét viing nhé dir liéu
Kiéu dir lieu Integer (INT)

Gia tri kiéu dir liéu Integer hoan toan 1a gia tri s6 khong c6 dau chim thap phan.
S7-200 lwu trit gid tri dit liéu kiéu Integer c6 ddu & ma 16 bit. Pham victa s integer 1a -
32768 dén +32767. STEP 7 str dung dang hién thi Decimal (khdng phai BCD) dé xic
dinh cac hing sb cua kiéu dit liéu Integer. N6 ciing dugc mo ta & dang c6 ddu va khong
dau. Theo nguyén 1y thi c6 thé sir dung cac gia tri integer hing sb biéu dién & dang
Binary va Hexadecimal, nhung vi khong rd rang, nén ching khong con phu hop nira. Vi
1y do nay, ct phap ctia STEP7 chi cung cép gia tri cua integer biéu dién & decimal.

Trong hé théng may tinh s, tat ca cac gia tri duoc luu trit & dang ma binary. Chi
céc s0 0 va 1 dugc sit dung trong hé thong s6 nhi phan. Co sd 2 cua hé théng sd nay 1a
két qua tir s6 cia cac s co gia tri. Gia tri ciia mdi vi tri cta s6 nhi phan 1a két qua cia
Iy thtra cua co s6 2. N6 dugc biéu dién odang 2#.... . Gia tri s6 am 1a sy biéu dién cac
s6 nhi phan ¢ dang bu hai. Trong dang biéu dién nay, bit c¢6 trong s6 16n nhat (most
significant bit) (bit s6 15 cho kiéu dir liéu Integer) c6 gia tri - 2. Vi gia tri nay 16n hon
téng cuia tat ca cac gia tri con lai, nén bit nay dugc lam bit thong tin dau. Néu bit = 0, thi
gia tri duwong; néu bit = 1, thi gia tri 12 Am. Viéc chuyén doi gitta cac sd nhi phan thanh
s6 decimal duoc thuc hién bang cach cong cic gid tri clia céc vi tri ¢6 bit = 1

Hé théng s6 hexadecimal cung cap 16 chir sé khac nhau (0 dén 9 va Adén F).

79



bay 1a h¢ théng s6 theo co s6 16.Do do, gia tri mdi vi tri cta sb hexadecimal c6 két qua
tir Ity thira ctia co sd 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 gid tri cudi cung c6 thé dugc ma hoa nhi
phan cua 4 bit khong du. 4 bit nhi phan tao thanh mot s6 cua s hexadecimal. Héng sb
trong dang s Hexadecimal khong dugc str dung cho cac gia trisd integer.

Kiéu dir ligu Double Integer (DINT)

$7-200 luu gié tri kiéu dit liu Double Integer v&i ma 32 bit c6 diu. Pham vi gia
tri kiéu double Integer tir -2147483648 dén +2147483647. S7-200 sir dung s6 decimal
(khong phai BCD) dé xac dinh mot hang s kiéu dir liéu Double Integer.

Vi dy: Biéu dién s6 +540809 va — 540809

HAOWBTHBMIDNDPEITIES14131211109 37 65 43210

| BIN.: 2# 0000[0000/0000[1000/0100[0000[1000/1001|

[ DEC: +540809 |

pﬂu . h i ., 4 f r -
oo cll@ 80 ....: "'H_I "-.\\ .'\_. :_:' ,-'.: ,f":. J.".J
L H,_l_h. N Oy i |
HEX: 16# 0 0 0 8 4 0 8 9
(khéing dau)

HIOWBIHISMBILD N9 BITIEIS1413121110 8 87 65 43210

DEC: -540803 | | BIN.: 2% 11111111111101111n111111u111u111|
) \ f’ /
T T \ "'\ / .

3 » iy

_______________ m\“‘ﬂmf’; ‘m H\ 1'1L f -fr // "H

' Biéu dién &0 | HEX: 164 F F FT7TBFT T

i bu hai | " :

e e ! (khang dau)

Hinh 5.3: Biéu dién sb double integer
Kiéu dir liéu sé thuc (REAL)

Céc kiéu dit liéu INT va DINT dugc md ta trude duge st dung dé luu toan bod
cac gid tri s6 co dau. Do d6, chi c6 cac phép toan dugc cung cip cac gia tri sé nguyén
méi c6 thé thue hién dugc.Trong trudng hop cac bién 1a analog nhu dién 4p, dong
di€n,va nhiét do thi cac gia tri thuc tré nén can thiét. Dé trinh dién cac gia tri thap phan,
cac sO nhi phan phai dugc dinh nghia 13 gia tri ctia n6 nho hon 1 (liy thira cia co s6 2
v6i s6 mil am).

Pé biéu dién sd thuc S7-200 sir dung double word (32 bit).Trong ma nhi phan
ctia s6 thuc, mot phan cta cac chit s6 nhi phan st dung cho phan thap phan, phan con
lai 1a dé bicu dién s6 mil va dau cta s6 thyc. Pham vi biéu dién cua s6 thuc tir -
1.175495+107%dén 3.40282310"*Khi sir dung cac gia tri ctia sd thuc, ta khong can phai
xac dinh dinh dang cia n6. Khi nhap vao méot héng s6 1a s thuc thi ta bat budc phai
nhap co6 thanh phan thap phan cho du phan thap 1a s6 0, vi du 20.0. S6 thuc duoc s
dung dé ,,xtr 1y gia tri analog. Uu diém 16n ciia s thuc 1 cac phép toan duoc sir dung
v6i nd. Cac phép toan nay 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 sé Real = (ddu) * (1.f) * (2e-127).,6i f- phan thdp phdn.

Vi du: Biéu dién s6 0.75

Dau cia ) _
s0 Real e = Exponent (8 Bit) f = Mantfissa (23 Bit)
| |

|| 1T ]
3 30 29 28 2T X 25 24 23 X2 2 20 19 18 17 16 15 14 13 12 1 1D % 8 ¥ & 5 4 I 2 1 O

iﬂ§1§1§1§1515150515{]5950505{];9 0000 000000000000
27 26 25 24 23 22 21 20 21222324 223

.

SH Real=+15*2 126127T= 75

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

Trudc day, dé 1iét ké va mo ta cac sd nguyén dugc thyc hién don gidn véi cac nut
nhén s6 dang xoay vong va bo chi thi 6. Cac nut nhan sb va hién thi sd nay duoc két
ndi voi cac module vao va ra sé cua PLC. Mbi chit s6 cta sé decimal duge ma hoa &
bon bit. Vi chit s6 cao nhét cua decimmal 13 9 nén bdn bit duge sir dung va c6 ma nhi
phan tuong tng cho cac chit sé decimal nhu sau:

Bang 5.1 Ma thap 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 Khong c6
5 0101 . 15

Dé cac sb am ciing c6 thé duoc xac dinh bang nit nhin sb xoay vong ma BCD,
thi $7-200 mi héa dau trong bit ¢6 trong s cao nhit (mostsignificant bit). Bit ddu = 0
dé chi s6 duong. Bit diu = 1 chi thi s6 4am. S7-200 chap nhén cic s6 BCD ma 16-bit
(dau + 3 digits) va ma 32-bit (ddu + 7 digits). Pham vi biéu dién cua s6 BCD 16 bit tir -
999 dén + 999, pham vi biéu dién cia s6 BCD 32 bit tir -9999999 dén + 9999999.
Khoéng c6 dinh dang dit liéu cho viéc xac dinh céc gid tri theo ma BCD trong S7-200.
Tuy nhién ta co thé xac dinh s6 decimal vi md BCD dugc cho ¢ s6 HEX. M3 nhi phan
ctia s6 HEX va s6 decimal ma BCD thi gidng nhau.
5.2CHUC NANG SO SANH
Véi chirc ning so sanh, gia tri ctia hai toan hang ctia cing kiéu dit liéu s& dugc so
sanh v&i nhau. Két qua cua so sanh 1a mot gia trj logic, néu dang theo chirc ning so
sanh thi két qua logic 1a “1”, con néu sai két qua logic 1a logic “0”. Tuy thudc vao loai
CPU ctia ho S7-200 ma c6 thé c6 it hoic nhiéu chirc ning so sanh.Céac chiic ning so
sanh d6i CPU 22x c6 the 1a:
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Bang 5.2 Cac thuit toan so sanh

Toéan hang 1 (n;) Chtrc nang so sanh Toan hang 2 (n2)

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

Byte, Int,Dint, Real | >=: Ldn hon hoic bang Byte, Int,DInt, Real
==: Bang nhau

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

Khi so sanh gia tri Byte (B) thi khéng can phai dé y dén diu cua toan hang,
nguoc lai khi so sanh 13 cac s Int (I), Dint (D), Real (R) thi phai cha ¥ dén d4u cua téan
hang.

C phép tong quat cho phép téan so sanh & LAD 1a:
Trong do:
- X: 12 phép so sanh. N6 co thé la:

+ So sanh byte: >B, >=B, ==B, <>B, <B, <=B n
+ So sanh sd Int: >I, >=I, ==I, <>, <I, <=1 _| X |_
+ So sanh sb Dint: >D, >=D, =D, <>D, <D, <=D n2

+ So sanh s6 Real: >R, >=R, =R, <>R, <R, <=R
- nl: Gia tri cAn duogc so sanh (gia tri chua biét).
- n2: Gia tri so sanh (gia tri da biét).

Dbi v6i ngdn ngit LAD va FBD, khi két qua so sanh 13 dung, thi 1énh so sanh s&
dit tiép diém (LAD) hodc ngd ra (FBD) ¢ trang thai “ON”.

Dbi v6i ngdn ngir STL, khi két qua so sanh 1a dung thi 1énh so sanh Load, AND,
hodc OR gia tri 1 v6i gia tri & dinh cta ngin xép.

Dé 14y cac 1énh so sanh & man hinh soan thao LAD, ta nhap chudt vao biéu tuong

1k ] ,
contact .=——__ trén thanh cong cu hodc nhan “F4” trén ban phim. Sau do click
chudt vao mot trong cac 1énh can ldy. Nhap gia tri chua biét theo 1énh can so sanh (byte,
word, double word) vao vi tri cac diu chidm hoi ndm trén 1énh. Nhéap gia tr1 da biét
(thudng 1a cac con sb) hodc gia tri dugc chira trong cac 6 nhd byte, word, double word
vao vi tri cac dau chAm hoi nam duéi 1énh.

So sdnh Byte: Lénh so sinh Byte ding dé so sinh 02 gi4 tri dang byte duoc
dinh dia chi boi hai toan hang & dau vao cua 1énh: [IN1] va [IN2]. C6 tat ca 06 phép so
sanh c6 thé duoc thuc hién: Cic byte dugc dem so sdnh la nhiing gid tri khong dau.
Trong LAD, 1énh nay c6 dang mot cong tac va cong tic d6 dong (ON) khi diéu kién
dem so sanh c6 gi tri ding. Trong FBD, dau ra s& c6 gia tri 1 néu diéu kién dem so
sdnh 1a dang. Trong STL, I¢énh dugc thyc hién s€ ghi gid tri 1 vao dinh ngan xép (voi
nhing Iénh Load) hoac thyc hi¢n phép todn 16 gic AND hay OR (tuy theo 1énh cu thé)
gid tri 1 véi dinh ngan xép néu diéu kién so sanh diing.

So sdnh sé nguyén (Integer): Lénh so sinh s6 nguyén ding dé so sanh 02 gid
tri dang Integer dugc dinh dia chi boi hai todn hang & dau vao cua 1énh: Cac sb nguyén
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dugc dem so sdnh 12 nhiing gid tri ¢6 dau: 16#7FFF > 1648000.

So sdnh tir kép (Double Word): Lénh so sanh tir kép ding dé so sdnh 02 gid
tri dang Double Word dugc dinh dia chi bdi hai todn hang & dau vao cua lénh: [IN1]
va [IN2]. C6 tat ca 06 phép so sanh cé thé duge thuc hién: Céc gia tri tu kép duoc
dem so sanh 1a nhiing gia tri c6 dau: 16#7FFFFFFF > 16#80000000.

So sdnh so thuc (Real): Lénh so sanh s6 thuc dung dé so sanh 02 gid tri dang
Real dugc dinh dia chi boi hai todn hang & dau vao cta 1énh: Céc sd thue duoc dem so
sdnh 12 nhiig gid tri c¢6 d4u theo kiéu ddu 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 sénh str dung trong LAD
Hoat dong:

Ngo ra Q0.0 c¢6 dién khi dat du 2 diéu kién sau: Ngo vao 10.0 & muc 1 va gia tri
trong MB10 bang 30.

Ngo ra Q0.1 ¢6 dién khi dat du 2 diéu kién sau: Ngo vao 10.0 & mic 1 va gia tri
trong MB10 nhé hon hodc bang 30.

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

5.3 CHUC NANG DICH CHUYEN

Véi chirc nang dich chuyén, ndi dung ciia mot ving nay sé duoc di chuyén hoic
sao chép dén mot ving khac trong bd nhé. Viée trao doi hay sao chép noi dung co thé
thuc hién véi mot byte, mdt word, mot double word hay mot gia tri s6 hodc mot mang
16n dit li€u tr ving nay sang vung khéc trong bd nho.

5.3.1 Ciac 1énh sao chép, trao d6i ndi dung

Pé sao chép cac dir liéu kiéu byte, word, double word ké ca s6 thuc (real) tir noi
nay dén noi khac ta sir dung 1énh Move. Trong mét sd trudng hop can trao doi ndi dung
ctia mot byte (byte thap va byte cao) trong mot word ta sir dung lénh Swap.

Cu phap cua cac 1énh & STL nhu sau:

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

- Lénh MOVW IN,OUT: Lénh Move Word (MOVW) thuc hi¢n sao chép noi

dung cua word IN sang word OUT

- Lénh MOVD IN,OUT: Lénh Move Double Word (MOVD) thuc hién sao chép
ndi dung cua double word IN sang double word OUT.

83



- Lénh MOVR IN,OUT: Lénh Move Real (MOVR) thyc hién sao chép ndi dung
ctia mot s6 thuc IN sang s6 thuc OUT.

- Lénh SWAP IN: Lénh Swap Byte (Swap) thuc hién trao doi ndi dung cua byte
thap va byte cao trong word IN.

Cu phap cua cac 1énh & LAD nhu sau:

MO X
— E” :_r,_c -

HIH QLT

Voi:

X: C6 thé 1a B (Byte), W (Word), D (Double word) hoic R(Real)

IN: Dit liéu can sao chép, co thé 1a byte, word, double word hodc real tuy theo X
laB, W, D hay R

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

EN: La ngd vao bit. Cho phép thuc hién 1énh dugc viét & LAD hodc FBD.
Trudong hop khong can thiét cé diéu kién ¢ ngd vao EN thi phai sir dung SM0.0

ENO: Ng& ra bit. Cho phép két ndi song song hoic ndi tiép v6i cac hop khac.
Néu phép toan xir Iy khong c6 161 thi EN=ENO

Dé lay 1énh MOV ¢ man hinh soan thao LAD, ta nhip chudt vao dau (+) & biéu
tugng * & Move trong cdy 1énh. Sau d6 trd chudt vao mot trong cac 1énh can ldy va giir
chudt trai, kéo va tha vao vi tri mong mubn. Nhap diéu kién cho ngd vao EN, néu lac
nao ciing thyuc hién thi sir dung bit nhé SMO0.0, Byte c6 ndi dung can sao chép dit & ngd
IN va byte chtra dung thong tin sao chép chita & OUT. Hodc nhin phim F9 trén ban
phim sau d6 nhép tén Move-X r6i nhan Enter.

Vi du: Gioi1 han gia tri.

Viét mot chuong trinh thyc hi€n nhiém vu sau: Néu gia tri & MW20 nam trong
pham vi (50;500) thi s& cho phép xuit gia tri ra & ngd ra MW22. Néu gia tri & MW20
16n hon gia tri 500 thi ngd ra s6 MW22 1a gid tri 500 va dén bao gid tri max sang. Néu
gia tri & MW20 nhé hon gia tri 50 thi ngd ra s6 MW22 1a gia tri 50 va dén béo gia tri
min sang. Chu ¥ cac ngd vao ra s6 1a Int

Bang 5.3 Ky hiéu

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 nam trong pham vi cho phép
Bao_max Q0.0 Dén bao gia tri 16n hon 500
Bao_min Q0.1 Dén bao gia tri nhé hon 50
Chuong trinh
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Hinh 5.6: Lénh so sanh st dung trong LAD
Vi dy: Copy 6 nhé sb thuc & VD50 vao 6 nhd sé thuc VD60 khi M1.0 tich cuc.

Chuong trinh dugc viét nhu sau:
[ TR

I-".I]I_E

WS04

ST
L K10

H KO R wDE0, whDED

0G0

MI_R
H ENMO

i ouT

Hinh 5.7: Lénh chuyén noi dung VD50 vao VD60
Ct phép cua 1énh SWAP dugc 1iy nhu sau:

T Tk D
SWAFP IN  (Wand): :“W._ W, WV, MW, SW,
=JEN ENO = :Aclr“"'l_ll::-lg' LW, AC: “D

M

5.3.2 Cac 1€nh sao chép m{t mang lén dir li€u

Pé sao chép mot mang 16n dit liéu tir noi nay dén noi khac ta sir dung 1énh Block
Move. Lénh sao chép mot mang 16n cho phép thuc hién voi Byte, Word va Double
Word.

Cu phap cua cac 1énh & STL nhu sau:

Lénh BMB IN,OUT,N: Lénh Block Move Byte (BMB) sao chép ndi dung ctua
mot mang Byte. S6 luong byte duoc sao chép xac dinh bdi N c¢6 kiéu byte. Do d6 ¢o thé
sao chép toi da 1a 255 byte. Byte dau tién ciia mang duoc xac dinh ¢ ngd IN (kiéu byte).
Noi dén dugc xac dinh véi byte dau tién ciia mang ¢ ngd OUT.

Lénh BMW IN,OUT,N: Tuong ty nhu 1énh BMB, 1énh Block Move Word
(BMW) sao chép ndi dung ctia mot mang word. S6 lugng word duoc sao chép xac dinh
boi N ¢o kiéu byte. Do d6 c6 thé sao chép tdi da 1a 255 word. Word dau tién ciia mang
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dugc xac dinh ¢ ngd IN (kiéu word). Noi dén dugc xac dinh voi word dau tién cua
mang ¢ ngd OUT.

Lénh BMD IN,OUT,N: Tuong tu nhu 1énh BMB, 1énh Block Move Double
Word (BMD) sao chép noi dung ctia mot mang Double Word. Sé lugng Double word
dugc sao chép xac dinh boi N ¢6 kiéu byte. Do d6 c6 thé sao chép tdi da 13 255 Double
word. Double Word dau tién caa mang dugc xac dinh & ngd IN (kiéu Double word).
Noi dén duge xac dinh véi Double word dau tién cia mang ¢ ngd OUT.

C phép cua 1énh 6 LAD va FBD c¢6 cdu trac tong quat nhu sau:

BLKMOV_X
HEN ENOF
{IN OuUTH
{n

Trong d6: X: C6 thé 1a B (Byte), W (Word), D (Double word).
IN: Vi tri dau tién cua mang dit 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 trit théng tin sao chép. c6
thé 1a Byte, Word hodc double Word tiy theo X.
N: S6 luong Byte, Word, Double word sao chép, c6 gia tr1 tur 0 dén 255.
EN, ENO: tuong ty nhu ¢ 1énh MOVE.

Dé lay 1énh BLKMOV ¢ man hinh soan thao LAD, ta nhip chudt vao dau (+) &
biéu tugng * & Move trong cdy 1énh. Sau d6 tro chudt vao mot trong cac 1énh can ldy va
gilt chudt trai, kéo va tha vao vi tri mong mudn. Nhap diéu kién cho ngd vao EN, néu
lac nao ciling thue hién thi sir dung bit nhd SM0.0, Byte c6 nodi dung can sao chép dit &
ngd IN va byte chira dung thong tin sao chép chira & OUT. Hodc nhan phim F9 trén ban
phim sau dé nhép tén Move-X r6i nhan Enter.

Vi du: Khi kich hoat 11.0 thi noi dung ciia mot mang gdm 4 byte bit dau tir Byte
VBI10 s& dugc copy sang ving nhé gém c6 4 byte khic co byte ddu tién 1a VB100.
Chuong trinh dugc viét nhu dudi day

Gia thiét noi dung cia mang can sao chép 1a:

o BUONN B
BLKMOY B : = 27
= f— EN ENO H
na—EM RO

V31— oUTP=vE 0 vE104N cuthveico
q1—{H 24N

5.4 CHUC NANG CHUYEN DPOI
Céac ham chuyén doi dir lidu cho phép thuc hién viéc bién doi dir lidu tir liéu nay
sang kiéu khac. Trong S7-200 c6 cac ham chuyén d6i dit liéu sau:
- DTR (DI_REAL): Ham chuyén doi sé nguyén 32bit c6 dau IN sang sb thuc
32bit va ghi két qua vao OUT. Ham nay chi c6 & CPU 214.
- ATH: chuyén ddi mot chudi ky tu c6 d 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 co co s6
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16 va ghi vao ving nhé ké tir byte dugc chi dinh boi OUT. D¢ dai cuc dai cua chudi ky
tu 1 255. Néu ma hoa mot ky tu sai, qua trinh dung lai va bit SM1.7 c6 gié tri 1.
£ Lénh chuyén d6i s6 nguyén hé thap luc phén sang led 7 doan:
Dang LAD: Dang STL:

SEG
—]EN SEG VB0, VB0

wEOIN OUT B0

Y nghia:

- Lénh nay c6 tac dung chuyén ddi cac sb trong hé thip luc phan tir 0 dén F
chira trong 4 Bit thap cta byte c6 dia chi & ngd vao IN thanh gia tri BIT chua trong 8
bit ciia byte c6 dia chi & ngd ra OUT tuong Gng voi thanh led 7 doan . Trong 1énh nay
byte c6 dia chi & ngd vao IN va byte ¢ dja chi & ngd ra OUT co thé cung dia chi va
nam trong nhitng ving sau:

IN: VB, IB, QB, MB, SMB,AC, const

OUT: VB, IB,AB,MB,SMB,AC

Vi du:
Dang L.AD: Dang STL:
n.wl AMOV_W
— 1 = LD 100
MOWVW +3 VWO
LD I0.1
4 IN OUT vwo SEG VBO, ACO
1o SEG
_| : EN
veo-IN QUT f-aco
Hinh 5.8: So @6 LAD
Giai thich:

- Khi tiép diém 10.0 dong thi s6 7 duoc ghi vao VWO, sau dé tiép diém 10.1
dong thi gia tri chita trong 4 bit thap cua byte VBO chuyén thanh 8 bit chira trong thanh
ghi ACO. Ta c6 thé minh hoa theo bit nhu sau:

WVEBI1 WED
VWO |o|aololoioooojojoojolol 11
VBl VEBO
Olajolojolo 11
SEG g fedoeochba
ACD 0 Op 1ol o111

Lénh chuyén do6i s6 ma BCD sang so nguyén:
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Dang LAD: Dang STL:

BCD I
—EN BCDI VWO

W0 [N CUT D

Y nghia:

- Lénh nay thuc hién phép bién d6i mot sd nhi thap phan 16 bit chira trong word
c6 dia chi & ngd vao IN sang s6 nguyén 16 bit chira trong word c6 dia chi & ngd ra
OUT. bac biét ¢ day word c6 dia chi & ngd vao IN va word c6 dia chi & ngd ra OUT co
thé cting mot dia chi. Pia chi nay thudng nim trong cic ving sau:

IN: VW, T,C, IW, QW, MW, SMW, AC, AIW, const
OUT: VW, T, C, IW, QW, MW, SMW, AC.

Vi du:
A Dang LALY  sov_w Dang 8TL
— | EN
LDy I
MOVEE +1124, ACD
A OUT farn LT 101
i ECDI &ACO
s ECD I
_| I EM
L1 1y 1Py QUIT Facn
Hinh 5.9: So dd LAD
Giai thich:

- Khi 10.0 déng , gia tri 1124 theo ma BCD 1a 0001 0001 0010 0100 dugc ghi
vao dia chi ACO. Tiép diém 10.1 dong thi gia tri BCD d6 dugc chuyén sang sb nguyén
va luu vao ACO. Ta biéu dién theo bit nhu sau:

MOW ACD
MaBCD |0 o[l Ololo 1 (o 10 Cl1 00

¢« BCT-[ A
Songuyén (00 0|0 O lpodg (oo Cllopa

ACO=1024 — &4 - 224 =1124

Lénh chuyén d6i s6 nguyén sang ma BCD
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| damre | A2 L dame 5171

I IDCD VW

W OUT e
Y nghia:

- Lénh nay thuc hién phép bién d6i mot s6 nguyén 16 bit chira trong word ¢
dia chi & ngd vao IN sang s6 nhj thap phan 16 bit chta trong word c6 dia chi ¢ ngd ra
OUT. bac biét ¢ day word c6 dia chi & ngd vao IN va word c6 dia chi & ngd ra OUT co
thé cung mot dia chi.

- Dia chi ndy thudng nam trong cac vung sau:

IN: VW, T,C, IW, QW, MW, SMW, AC, AIW, const
OUT: VW, T, C, IW, QW, MW, SMW, AC.
Lénh chuyén ddi so nguyén sang ) thuec:

Diang LA, Drvmpe 5TL:

I§_R&AL

DTR VD0, VI

W= CT =i

Y nghia:

- Lénh nay thuc hién phép bién doi mot sd nguyén 32 bit c6 dia chi & ngd vao

IN thanh sb thuc 32 bit r6i ghi vao Dword c6 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 déi sé thuc 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 ¢6 dia
chi & ngd vao IN thanh s6 nguyén 32 bit roi ghi vao Dword c6 dia chi & ngd ra OUT.
Trong d6 todn hang IN va OUT c6 thé cung dia chi va thudc mot 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 vu dém nhu dém san pham, dém sé vong quay, dém xung.v.v...
thi két qua dém phai duoc gidm sat. Bén canh cac phép téan so sanh da biét can phai c6
thém cdc phép toan s6 hoc nhu cong, trir, nhan, chia. Con cac phép toan khac nhu sin,
cos, tan, PID .... s€ dugc khao sat & tap 2 ctia bg sach ky thuat diéu khién ldp trinh PLC
SIMATIC §7-200.

5.5.1 Cong va trir

Cac phép téan cong va trir c6 thé thyuc hién duoc ddi voi cac sd Integer (16 bit),
Double integer (32 bit) va sb thuc (32 bit). Ty thudc vao phép téan 1a cong hodc trir
dang s6 nao ma két qua thu duoc s& & dang sb do.

Khi c6 16i do tran hodc gia tri khong hop 18, bit SM1.1 duoc set 1én muc logic 1.

C phép 1énh biéu dién cho phép toan cong va trir nhu sau:

Dé 14y 1énh céng hodc trir sé nguyén & man hinh soan thiao LAD, ta nhip
chudt vao dau (+) & biéu tugng trong cay 1énh. Sau d6 trd chudt vao mét trong cic 1énh
can lay 1a(cong sé Integer), ( cong sé DInt),v( trir s Integer), hodc( trir s DInt), giit
chudt trai, kéo va tha vao vi tri mong mudn. Nhédp diéu kién cho ngd vao EN, néu lac
nao ciing thuc hién thi str dung bit nhd SM0.0. Nhép cac bién ctia phép toan tuong mg
vao cdc ngd IN1 va IN2. Nhap bién chira két qua & ngd OUT.

Dé 14y 1énh céng hodc trir sé thue (real) & man hinh soan thao LAD, ta nhap
chudt vao diu (+) & biéu tuong trong ciy 1énh Sau dé tré chudt vao mot trong cac 1énh
can 1ay 1a: (cong sb real) ( trir s6 real), gitt chudt trai, kéo va tha vao vi tri mong mudn.
Nhap diéu kién cho ngd vao EN, néu ldc ndo cling thuc hién thi st dung bit nhg SMO.0.
Nhap céc bién cua phép todn trong img vao cac ngd IN1 va IN2.

Nhap bién chira két qua & ngd OUT.

5.5.2 Nhan va chia

Céc phép téan nhan va chia c6 thé thyc hién duoc dbi véi cac sé Integer (16 bit),
Double integer (32 bit) va s thuc (32 bit). Tty thudc vao phép toan 1a nhan hodc chia
dang s6 nao ma két qua thu duogc s& & dang sb do.

Khi ¢6 16i do tran hodc gi tri khong hop 1¢ thi bit SM1.1 dugc set 1én muc logic
“1“. Néu két qua 1a zero thi SM1.0 =717, 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: s DInt), giit chudt
trai, kéo va tha vao vi tri mong muén. Nhap diéu kién cho ngd vao EN, néu luc nao
cling thuc hién thi sir dung bit nhd SM0.0. Nhép cac bién cta phép toan tuong (mg vao
cic ngd IN1 va IN2. Nhap bién chira két qua ¢ ngd OUT.

Dé 13y 1énh nhdn hodc chia sé thwc (real) & man hinh soan thao LAD, diéu kién
cho ngd vao EN, néu ldc nao cling thyc hién thi st dung bit nhé SM0.0. Nhap céc bién
clia phép todn twong tmg vao cic ngd IN1 va IN2. Nhap bién chtra két qua ¢ ngd OUT.

5.5.3 Thure hanh phép tosn sb hoc
Vi du: Pém sin pham
San pham trén mot bang tai dugc nhan biét boi cam bién S1. Tong sb luong san
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pham dém duogc chira trong MD20. Ctr 10 san pham s& dugc dong thanh mot thing va
s6 luong thung duoc chira trong MD24. S6 lugng san pham c6 thé bi x6a bang nit nhan
S2.

Network 1 Xod so kony 23n pham
AR [
—| |—| P |— EN END ﬁ
04N CUTEFNMDXO
Natwork 7 Den o lusng g0 pham
1 ALO
FHH F——r = enol—)
[ZICARE § 31 OUT D)
12

Network3  Sobang thung
SMO0 o o

—  —en e ——

MOO4INY OUTERTCA
104102

Hinh 5.10: Chuong trinh dém san pham
CAC BAI TAP THUC HANH:
Bai 1:

1. Yéu cdu cong nghé:

- Trong tng dung nay, hé thdng s& lya san pham thiéu chit luong tron 1an
trong san phim dung tiéu chuan. Vi du phan biét bong den va bong tring va dua
vao hai contenno khéac nhau.

- Khi bit 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 nhan
mau trude khi tha vao contenno. Néu bong den, piston (1002) s& duoc kich hoat va
chuyén huéng bong den xudng contenno khac.

2. Yéu ciu thuwe hanh:.

- V& gian d6 thoi gian

- V& mach dong luyc va so d6 két ndi PLC véi thiét bi ngoai vi

- Viét chuong trinh diéu khién

- Chay md6 phdéng chuong trinh

Bai 2:

1. Yéu cau céng nghé:

Hay viét chuong trinh diéu khién hai dong co hoat dong theo ché do nhu sau:

- Pong co 1 chay 5 gidy roi ngimg sau d6 dén dong co 2 chay 5 gidy roi ngimg
2 gidy, lap lai 5 1an nhu vay, ké dén thi chu ky lam viéc cta hai dong co lap lai 10 lan
roi nghi. Mudn lam viéc nita thi khoi dong lai.

2. Yéu cau thwe hanh:.

- V& gian d6 thoi gian

- V& mach dong luc va so d6 két ndi PLC voi thiét bi ngoai vi
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Bai 3:

1.

Viét chuong trinh diéu khién
Chay mo6 phong chuong trinh

Yéu cau cong nghé:

Cong ty TECHNOPIA c¢6 hai bon tron hoa chit, mdi bon duoc kéo béi mot dong

coO

Bon 1 tron hoa chat a.

Bon 2 tron hoa chat b.

Trén bang diéu khién c6 ba chon lya:

Néu nh4n nat PB thi c4 hai bon déu dugc chon 1am viée trong 30 gidy.

Néu nh4n ntt PB1 thi chi ¢6 bon 1 1am viéc trong 30 gidy (bon 2 nghi).

Néu nhan nat PB2 thi chi ¢6 bdn 2 1am viée trong 30 gidy (bon 1 nghi).

Khi dang tron hoa chit néu bdn hoa chit bi hé van thi phai bao dong ngay 1ap

tirc va dung qua trinh tron lai. ( hinh v¢).

Bon 1

2.

Bai 4:

L

I’B I(;%l I(;%Z
. — ®
™ T ST CO

—[jflc}ng col —Dﬂc}ng co BANG BIEU KHIEN

Hinh 5.11: Tron hoa chit
Yéu cau thwc hanh:.

V& gian do thoi gian

V¢é mach dong luc va so dd két ndi PLC vdi thiét bi ngoai vi
Viét chuong trinh diéu khién

Chay mo phong chuong trinh

Yéu cdu cong nghé:

C6 mot may ban nudc ty dong, tuy thudc sb tién ta dua vao trong may thi
loai nuéc udng tuong tmg s& dugc cho ra. Tién dwa 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

2.

Yéu cdu thwe hanh:.

V& gian d6 thoi gian

V& mach ddng luc va so d6 két n6éi PLC voi thiét bi ngoai vi.
Viét chuong trinh diéu khién

Chay mo phong chuong trinh
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131 ] 124 1 [

]
Him huad

. Jd den van

WMAY DAY TN
7 BsG

Hinh 5.12: May ban nudc ty dong
Bai 5:

1. Yéu cdu cong nghé:

- Do yéu cau cta cong nghé nén c¢6 mot dong co van hanh theo ché do nhu
sau:

+ Nhan nat ON (dong co chuin bi lam viéc), sau do chon ché do 1am 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 lap lai 3 1an nhu ban dau.

+ Néu nhan nat PB2 thi dong co chay 50 gidy ,dung 10 gidy sau d6 chay nguoc
50 gidy, ding 10 gidy va chu ky bét dau lip lai nhu ban dau 5 lan.

Bang diéu khién

i\j-"’:l (\i) D :

PB1 PB2 —
Bigng co

OFF oN

Hinh 5.14: Diéu khién dong co
2. Yéu cdu thuwe hanh:.
- V& gian d6 thoi gian
- V& mach dong lyc va so do két nbi PLC véi thiét bi ngoai vi
- Viét chuong trinh diéu khién
- Chay md phdéng chuong trinh
Bai 6:
1. Yéu cau céng nghé:

= |
- Ml il
dl gl tigtiling

Hinh 5.15: Day chuyén san xuat
- Nha may san xuat bia, sau khi d6 bia vao chai thi cic chai bia nay dugc
dua qua mot bang tai. Doc theo bing tai ¢ 4 tram kiém tra:
- Tram 1: Kiém tra chai c6 bi mé hay khong.
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Tram 2: Kiém tra nhén chai .

Tram 3: Kiém tra nat chai .

Tram 4: Kiém tra bia day hay khong .

Néu chai bia nao khong dam bao bat ky tiéu chuan kiém tra nao thi s& bj
loai bo sau khi qua 4 tram. Hay viét chuong trinh kiém tra san pham theo yéu ciu
trén.

2. 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 mo phdong chuong trinh

1. Yéu cdu cong nghé:
- C6 cong nghé d6 nguyén liéu nhu hinh vé:

[=3 -
LV STOP| 54

Hinh 5.16: Day chuyén san xuét
- LS1, LS2: Cong tic hanh trinh
- S1, S2: B4o bén 1 diy va can
- S3, S4: B4o bon nguyén liéu day va can
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
- Viét chuong trinh diéu khién
- Chay md6 phdéng chuong trinh
Bai 8:
1. Yéu cau céng nghé:
- Viét 1 chuong trinh diéu khién dén giao thong cho nga tw, dén hoat dong
nhu sau:
+ C6 thé thay doi duoc thoi gian cho dén xanh tuyén 1 va tuyén 2.
+ Vang tuyén 1 va tuyén 2 6 gid tri mic dinh 1 5 gidy.
+ Xanh tuyénl, tuyén 2 c6 gia tri mic dinh 13 15 giay.
+ Vang tuyén 1 va tuyén 2 1a 5 gidy.
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Bai 9:

L
Viét chuong trinh diéu khién mot chudng bao tiét hoc theo yéu ciu sau:

Yéu cau thwe hanh..

V& gian d6 thoi gian

V& mach dong lyc va so d6 két néi 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 gid hoc.

Tir 9h00°00” dén 9h00°08” chudng kéu béo gio giai lao.

Tir 9h15°00” dén 9h15°10” chudng kéu bao vao gio hoc.

Ttr 11h00°00” dén 11h00°20” chudng kéu bao gid hoc két thuc.
Yéu cau thwe hanh..

V& gian d6 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 hiéu analog 13 tin hiéu lién tuc,dd thi biéu dién tin hiéu analog 1a mot dudng
lién tuc(vi du sin,cos,hodc dudng cong 1én xubng bét ky),analog co nghia 1a twong tu,
tuong tu cd nghia 1a tin hi€u lic sau cling c6 dang tuong ty nhu lic trude dd, nhung
khong c6 nghia 13 gidng nhau hoan toan ma chi twong ty vé ban chét tin hiéu,nhung s&
khéc vé cuong dg tin hiéu luc sau so vai luc trude. Trong thiét bi dién tin hiéu analog la
dong dién,trong cudc sdng analog c6 thé 1a tin hiéu 4m thanh ta nghe hinh anh ta
thy,trong vién thong la song dién tir (tirc anh sang khong nhin thay)...
Tin hiéu analog cho plc thi c6 nhiéu loai vé& mit vat 1y nhu: 0-10Vdc, 4-20mA,
RTD, T/C,...Dé xir Iy 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 ing dung cac bd
Analog theo ndi dung da hoc.
- Trinh bay cach do tin hiéu twong tu bang PLC.
+ Vé ky nang:
- Kiém tra, stra chita cac két ndi hodc chuong trinh xir Iy dung yéu cau k¥ thuat.
- Thuc hién két ndi cac ngd vao/ra analog trong PLC.
- Lap trinh hi¢u chinh dugc tin hi€u tuong tu vé1 PLC S7-200 trong thuc té
+ Ve thai do:
- Rén luyén tinh ty mi, chinh x4ac, an toan va v¢ sinh cong nghiép
NOI DUNG BAI HOC
6.1 TIN HIEU ANALOG
Tin hiéu Analog 1a cac tin hi€u tuong tu ( 0 — 10VDC,hoac 4-20mA...... ). Tin
hiéu analog c6 thé 1a tin hiéu tir cac cam bién do khoang cach, cam bién 4p suit,cam
bién do trong luong, téc d6, nhiét d0,... Khi chuyén sang gid tri sé thi thuong 1a gid tri
sd 12 bit duoc luu giit trong thanh ghi hay tai céc vi tri tir don. Thyuc nghiém tinh ning
Trend View dé xem dang séng vao chan twong tu PLC. Hau hét cac img dung cua
chuong trinh PLC Siemens ndi riéng hay cac ung dung khac déu can phai doc céc tin
hi¢u analog.
Céc budc doc tin hiéu Analog:
6.1.1 Dgc tin hi¢u analog tir Modul EM231:
Céc tin hiéu c6 thé doc duge tir Modul EM231(tuy thudc viéc chon cac Switch
trén modul):
- Tin hiéu don cuc (Tin hi€u dién ap): 0-10VDC, 0-5VDC
- Tin hi€u ludng cuc (tin hi¢u dién 4p): -5VDC - 5VDC, -2.5VDC - 2.5VDC
- Tin hiéu dong dién: 0 — 20mA (c6 thé doc duoc 4-20mA)
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Tin hiéu Analog sé dugc doc vao AIWO0, AIW2 tuong Ung,tuy thudc vao vi tri
cua tin hiéu dua vao modul.

Sanaor Wala PLE
Analog Input
q - SO0 L \ e llE

oo Lios = 1 WD ¢-10vok
10 Lbs = 2 YDXC
208 Lbs = 4 YOO©
400 Lbe = B YOG
604 Lba = 10 VDT

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, ATW4, ATW6.
Tin hiéu analog 1a tin hi¢u dién &p ,tuy nhién gia tri ma AIW doc vao khong phai
1a gia tri dién 4p ,ma 13 gia tri dd duoc quy d6i twong tmg 16bit.
Truong hop don cuc: Gia tri tr 0 — 64000 twong ung vt (0-10V,0-5V hay 0-

20mA).
n |

— R

Hinh 6.2: Module mé rong tuong tu

Truong hop ludng cuc: Gid tri tr -32000 — 32000 twong ung véi (-5VDC —

SVDC hay -2.5VDC - 2.5VDC).
Vidu:

- Truong hop don cuc: gia tri doc vao cua AIWO0 = 32000,khi d6 gia tri di¢n ap
tuong tng 13 : (32000x10VDC/ 64000) = 5VDC (Tam chon 0 — 10VDC)

- Truong hop ludng cuc: Gid tri doc vao cua AIWO0 = 16000,khi d6 gia tri dién ap
tuong tng 13: ( 16000x5VDC/32000) =2.5VDC ( Tam do -2.5VDC —2.5VDC )

Do vay cin cit vao gia tri doc vao ctia AIW ta ¢ thé dung quy tic “tam suat”,tir
d6 c6 thé tinh duogc gia tri dién ap twong Gng.Tir gia tri dién 4p ta co thé suy ra gia tri
mong muon.

- Thong thudong cac tin hiéu Analog doc vao bao gid nguoi st dung cling mong
mudn doc duge chinh gia tri mong mudn (Vi du: gia tri khdi luong trong doc dau can
Loadcell, gia tri ap suat trong doc tin hiéu tir cam bién ap suat.....)

- Phuong phap doc Analog trong truong hop ndy ta s& khong can quan tdm nhiéu
dén ché d6 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 AIW)
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- Vi du: Bé doc khdi lugng tu dau can :Ta xay dung ham Khoi lugng theo
AIW(la tin hi€u doc vao)

- Bué6c 1: Ta can xéac dinh 2 diém:

Piém 1: Ta online trén may tinh,doc gia tri AIWO 1a x1,trong truong hop & diém
1 (Diém 1 1a diém ta dat qua can chuan 1:¢6 khdi lugng m1 1én ban céan), Tuong ty ta co
thé xac dinh duoc diém 2 (twong tmg x2 va m2).

T d6 ta ¢6 2 diém: Piém 1 (x1,ml) , Diém 2 (x2,m2). Phuong trinh dudong
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 1a phuong trinh khdi lugng theo AIW.

- Vi du cu thé: Piém 1 (0,0), diém 2 ( 32000,1000) Phuong trinh 1ap:

(X-0/32000-0) = (Y-0/1000-0) Ttr @6 suy ra: Y= 1xX/ 32

Vay khéi lugng = ATW / 32

6.1.2 Xuit tin hiéu analog qua modul EM232:

ransdusar anakyg Waighe
Mirar
PLI : o
Anang O ipui f Wokage - Wight \
0-10vDC Yoeinht
- 500 Lbs

Hinh 6.3: Xuét ra tin hiéu tuong tu

Céc tin hiéu co6 thé xuét ra Modul EM232 (tuy thude viéc chon cac Switch trén
modul):

- Tin hi¢u don cuc (Tin hi€u dong dién): 0-20mA

- Tin hi¢u ludng cyc (tin hi€u dién ap): -10VDC — 10VDC Tin hi€u 0 -20mA
tuong g voi gia tri 0 — 32000

Tin hi¢u -10VDC — 10VDC tuong tmg -32000 — 32000

Gi4 tri xuit ra Modul EM232 duoc dua vao 6 nhd AQW tuong tneg.

6.1.3 Modul EM235:

- Céc tin hiéu c6 thé doc dugc thong qua Modul EM235 (Tuy theo Switch chon
trén Modul):

bon cyc: 0 — 50mV, 0 — 100mV, 0 — 500mV, 0 -1V, 0-5VDC, 0 —20mA , 0 —
10VDC. Ludng cyc: £25mV, +x50mV, £100mV, £250mV, +500mV, *=1VDC ,
+2.5VDC, £5VDC, £10VDC

Gia tri twong g cho ché d6 don cuc: Tir 0 — 64000

Gia tri twong ung cho ché d6 ludng cuc: -32000 — 32000

- Ngoai ra Modul EM235 con c6 2 Ngo ra Analog output twong tng: =£10VDC, 0
—20mA

6.1.4 1/0 cuc by va mé rong

Céu tric MODULE cua S7-200 tao su linh hoat t6i da dé giai quyét cac bai
todn, n6 cho phép chiing ta chon s6 dau vao ra toi vu vé mit kinh té. Tang s6 ngd
vao ra bang cic module mé rong.

Céc module mé rong nay duoc cam ndi tiép nhau vao bén phai CPU. Dia chi
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cic dau vao ra trén cdc module mé rong duoc tinh lién tiép, riéng cho timg loai (vo,
ra, vao tuong tu, ra tuong tu) khong anh hudng 14n nhau. Cdc dau vao ra roi rac duoc
dinh dia chi chan byte, nghia 12 trén mot module phai bat dau bang x.0, x.1,... con céc
dau vao ra tuong ty dugc dinh dia chi theo tir don, cach hai, nghia la béng céc sb chan:
AIWO0, ATW2, ATW4,... AQW0, AQW2, AQW4,...
Tin hiéu ngo vao (Analog Input):

DPai luong dién ap va dong dién:

- Mudn do tin hiéu dién ap hodc hodac dong dién ta can chon module Analog
mo rong phu hgp nhu: EM 235 input/output

- Gia tri sb cac thang do ctia cac module Analog S7-200

Thang do Thang do Thang do | Thang do | Thang do | Dir liéu dang s
+25 mV + 50 mV + 100 mV +250 mV | + 500 mV | + 32000
+1V +2,5mV +5V +10V + 32000
0—-50mV |0—100mV | 0 — 500mV 0 — 32000
0—20
0—-1V 0—-5V 0—-10V A 0 — 32000

bai luong dién trd, nhiét do:

- Ciing nhu & trén ta can chon phan cing Analog phu hgp cho S7-200:

+ EM 231 RTD

+ EM 231 Thermocouple

Thang do

Dt li¢u dang s6

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/> IMQ
Tin hi€éu ngé ra (Output) Analog:

Thang do Dyt lién dang s6
0 — 20 mA 00— 32000
+ 10V + 320010

6.1.5 Loc dau vao twong tu
Cdc dau vao tuong tu, cling nhu cac dau vao roi rac, ¢6 thé duoc loc dé ch6ng
hién twong nhiéu. Ban chat bd loc cua mot dau vao tuong ty la phép tinh gia tri trung
binh mot sé hitu han céc gia tri léy mau lién tiép, nham giam tac dong cua céc gia tri
ngoai lai. T4t nhién tac dong ciia bd loc bao gid cling 1am cham tin hiéu, trong trudng
hop nay c6 thé khong thich hop néu dau vao bién d6i nhanh. $7-200 xtr ly van dé d6
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bang khai niém “deadband”: néu gid tri 14y miu vuot ra ngoai qui dinh so véi gid tri
trung binh thi b loc khong tinh gid tr1 trung binh nira ma cdp nhat ludn gia tri mai.
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Hinh 6.4: Loc tin hi¢u tuong tl,i’

Trong moi trudng hop, ngudi 14p trinh ¢6 thé bat hay tit chic ning loc cho timg
dau vao theo yéu cau va ciing c6 thé dit thong sd chung cho céc bo loc twong tu (sdgia
trj dé tinh trung binh, deadband) thong qua menuchinh View — Component—System
Block va chon tag Analog Input Filters.

6.1.6 Dinh chinh twong tu
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Hinh 6.5: Chuong trinh LAD
S7-200 CPU c¢6 1 hodc 2 diéu chinh tuong tu phia trudc. Ta c6 thé vin ching
theo chiéu kim dong ho hay nguoc lai trong khoang 270 (dé ting hay giam gid tri
tuong g voi chiing 1a cdc byte trong SMB28 va SMB29. Nhu vay nhiing gia tri nay
c6 thé thay d6i trong khoang tir 0 dén 255 va chuong trinh c6 thé st dung chiing nhu
nhiing gia tri chi doc, thay ddi dugc theo su can thi€p tr ngoai chuong trinh.
Vi duy: hinh 6.5
6.2 Thuc hanh do lwong va giam sat nhi¢t do voi module EM235 va nhan
cam bién nhiét dién tré Pt100
Yéu cau phan cirng:
- S7-200 CPU, EM235 Analog Expansion Module
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- Pt100 Temperature Sensor
- TD200 Operator Interface
Chon ddy dién dp trong gidi han OV+10V cho EM235, bét cic cong tic trén
module theo céc vi tri da dugc an dinh twong Ung véi timg day dién 4p ddu va do phan
dai cua tin hi¢u vao theo bang dudi day:

Bang 6.1 SW lya chon gidi han do

Khong dao diu

Gidéi han day

Do phan dai

SW1 |SW2 |SW3 |SW4 |SW5 |SW6 didn 4n dAu
ON |OFF |OFF |ON |OFF |ON |0+50mV 12.5 pv
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 12.5 mV
ON |OFF |OFF |OFF |OFF |ON  |0+20mA 5 uA
OFF |[ON |OFF |OFF |OFF |ON [0+10V 2.5 mV
Diio diu Giéi han day| ps opan dai
SWI1 |SW2 |SW3 |SW4 |SW5 |SW6 difn 4n dAn i
ON |OFF |OFF |ON |OFF |OFF |#25mV 12.5uV
OFF |[ON |OFF |ON |OFF |OFF | #50mV 25 uV
OFF |OFF |ON |ON |OFF |OFF |+ 100mV 50 uV
ON |OFF |OFF |OFF |ON |OFF |#250 mV 125 pv
OFF |ON |OFF |OFF |ON |OFF | #500 mV 250 uV
OFF |OFF |ON_|OFF |ON |OFF |1V 500 uV
ON |OFF |OFF |OFF |OFF |OFF |#25V 12.5 mV
OFF |ON |OFF |OFF |OFF |OFF |5V 25 mV
OFF |OFF |ON |OFF |OFF |OFF [#10V 50 mV

dau:

SW6: Chon di¢n 4p va dong vao co dau hoic khong dau; SW4, SW5: chon hé
s6 khuéch dai; SW3,2,1: chon hé sd suy giam.
Béang 6.2 Trang thai ngd vao tuong tu

EM 235 Configuration Switches

SW1 | SWZ | SW3 | SWa | SW5 | SWE HP et ™" | Gain Setect | AMGIEEYER
OM Unipolar
OFF Bipaolar
OFF | OFF e
OFF | OM x10
ON | OFF 100
8] [ irvald
DM | OFF | OFF 08
OFF | ON | OFF oA
OFF | oFF | on 02

Gia tri chuyén ddi ADC 12 bit cia tir don ddi voi tin hiéu vao ¢ hodc khong co
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MEB LEB
15 14 3 2 L]
ATN K | o | Data value 12 Bits | o | o | 0 |
Drit lién dom
MEB L5B
15 4 3 4
A | Data value 12 Bits |olofo] o]
Dt lién da ope
Hinh 6.6: Thanh x1 1y tin hi¢u tuong tu
EM 235
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Hinh 6.7: Ciu tric cia module EM23

Tuy thudc vao s kénh st dung trén module analog EM235 tuong tmg véi dia

chi dau vao (tir don) phai sir dung trong qud trinh lap trinh: AWIO_cho channel 1,
AWI2 _cho channel 2, AWI4_cho channel 3.
Sau day la chuong trinh goi mé cho ngudi st dung trong qua trinh do luong

va gidm sdt nhiét do dua trén hé théng 1 module CPU, 1 module EM235, 1 cam bién
nhiét dién Pt100 va 1 TD200(Text Display).
Module tién hanh doc gid tri nhiét dién tr¢ duogc bién thanh gia tri dién ap theo

bac. Pau dau ra analog dugc st dung nhu hang s6 clia nguon dong. Dong cung cap

cho Pt100 12 12.5 mA ngudn dong.

Véi mach nay dau vao 1a tuyén tinh ctia SmV/1°C. Gia tri analog cta dau vio
dugc s6 hod qua hé thong bién d6i ADC va dugc doc déu dan theo chu ky. Tir gia tri

nay, chuong trinh s& thyc hién tinh toan va chuyén doi theo cong thirc sau:

T[°C] = (Digital value - 0°C offset)/ 1°C value

Digital value: gi4 tri dau vao analog di dugc chuyén doi.

0°C offset: gia tri s6, dugc do & 0°C; trong vi du nay gia tri offset 1a 4000.

1°C value: gid tri trong ung véi 1°C, trong vi du nay thi 1°C =16. Chuong trinh
tinh todn gid tri thap phan va ghi két qua vao bién ctia messagel:
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"Temperature = xxx.x°C" gid tri nay dwoc hién thi trén TD200. Trudc khi khoi
tao chuwong trinh nay, phai xac dinh dugc gii han nhiét d6 thap nhét va nhiét cao nhat.

Néu nhiét d6 vuot qua ngudng thi s& xuat hién dong canh béo trén TD200. Xuat

hién dong thong boid Message 2: "Temperature > xxx.x°C" néu nhiét do vuot
qué ngudng. Message 3: "Temperature < xxx.x°C" néu nhiét 46 dudi ngudng.

PT 100 =
b |
‘ 1 |
| i
) D%Ei i |uﬂl% E %%ui
L- LS ::I L= - o L
CRUTIS B 336

ETFH FERRTURE = Z3E"C = A %
BB E BV
l I b EE

Hinh 6.8: Céach lip TD200 véi CPU va module EM235.

le
.

PTi00
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Ehd 235

Hinh 6.9: Cach lap ghép cam bién v6i module EM235.
Chirong trinh viét trén Step 7 bang ngon ngit STL:
Network 1: Set the High and Low Temperature Limits
LD First_Scan_On:SMO0.1 /l In the first scan cycle,

MOVD +0, VD196 /I clear VW196 and VW198. MOVW +16, VW250
/I Load 1° C = 16in VW250

MOVW +4000, VW252 /I Set the 0° C offset = 4000. MOVW +300, VW260
// Set the high temperature , limit = 30° C.

MOVW +200, VW262 /l Set the low temperature, limit = 20°C.
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MOVW +20000, AQWO // 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 /I Every scan cycle,
MOVW AIW4, VW200 // move the value in analog,
// 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 // 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 VW 198.
MUL +10, VD198 // Multiply the temperature value byO.
+1 VWI160, 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 // Transfer the result to VW116
/I (embedded value on the TD 200) for display.
S VI27,1 // Enable message 1 for display on the TD 200.

Network 3: 1If Temperature Exceeds High Limit, Enable Message 2 and Turn Off
Furnace

LDW>= VW200, VW260 /l If the temperature value >= the high temperature
// 1imit stored in

VW260,= V12.6 // enable message 2 on the TD 200.

R Q0.0,1 // Turn off the furnace.

MOVW VW260, VW136 /l Move the high temperature limit value to VW136

//(embedded value on the TD 200) for display
// in message 2.
Network 4: If Temperature Drops Below Low Limit, Enable Message 3 and Turn

On Furnace

LDW<=VW200, VW262 /l If the temperature value <= the low temperature
//limit stored in 262,

= VI25 // enable message 3 on the TD

200. S Q0.0, 1 // Turn on the furnace.

MOVW VW262, VW156 /l Move the low temperature limit value to VW 156
// (embedded value on the TD 200) for display in
// message

3.
Network 5: Main Program
End
BAI TAP THUC HANH:
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Mo hinh
Gia lap mot hé thong do mirc nude 1én tyc, tin hi¢ analog tir sensor do mirc nudc

g1 vé ngd vao PLC. Lap trinh x4c dinh mirc nuéce do.
Thiét bi

PLC S7-200 CPU222/224/226.
EM?235.
Man hinh HMI Siemens TP170A.

Sensor do muc Endress & Hauser.
M6 hinh.

Két ndi hé théng
Thuc hién cac buoc:

Két ni module vao PLC.

Kién tra ngudn, tin hiéu ngd vao va ngd ra.
So db nbi diy analog.

Lap trinh PLC.

Lap trinh HMI.

Két ndi HMI vao PLC.

Chuong trinh PLC
Chuong trinh chinh

Chuong trinh doc mot kenh tin hieu analog
Nguoi viet: Nguyen Van Tan
Ngay viet: 04/05/05

Network 1 Xoa trang that VW0 vas MW0
[ Main_Program |

SMO0.1 FILL_N
| EN  ENO|——)
+04IN OUTFAI_lL
1{N
FILL_N
EN  ENOI——))
+04IN OUTFMWD
11N
Symbol [Addloss l Comment ]
Al 1 VW | Tin hieu Analog

Network 2 Dich phai tin hieu analog qua phai 3 bit

SMO0.0 SHR_W
I
} EN  ENO =
AIWO4IN OUTFAI_L
3+
'Sy-bol IAddress I Comment |
|AL_L AL | Tin hieu Analog
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Network 3  Xay dung ham analog

Al 14
Zero_point-
Max point-

Offset_point-

Ham_aAnalog
EN

Start

TO

Anal”™ Ketq™
Zeto”

Maz
Offs™

-Walue_Analog

Chuong trinh con:

{$ubroutine

Network 1 Ehaoi dong he thong

| Hutwork Commant

#5tan Temp 0

| —(s)
1

Neteork 2 Hesel he thong

Metwork 3 Chayen dot thanh so nguyen 32 bit

l

fTewmp 0
| l

|

EN  ENO ﬁl

thnalog{IN_ O

i Temp |

106



Network 4 Thanh 1o thoe
|
fTemp 0 DI R
|
— | N ENO—)
fTemp I14IN__ OUT}#Tewmp 2
Hetwarkd  Tru cho Zeropomi
|
#Tomp,_ i SUB R
|
— | N ENO—
#Tomp 1{INI  OUTHTeup 3
fletopomtIN2
Metwork & Mhan voi Maspoint
i
#Tomp 0 HUL R
|
— | N ENO—)
#Temp_1qIHL  OUTp#Tewmp_ 4
#Hazpoint{1H2
Hetwork 7 Chia 20,000
I
FTamp 0 DIV R
|
— | N ENO—)
#lemp 44141 OUTp#Temp 5
iipinnqIN2
Hetwork 8 Cong Offset
|
#Temp 0 ADD R
l
— N ENOfF—)
#Temp 54IN1  OUT r#Temp_6
#0ifsetpoint{1N2
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#Temp 0 MOV R

— | BN ENO|—)

L0
1.0

GEHOFFSET_POINT REAL  PLC_I Vo 12 Lo
CEVALLE ANALOG REAL  PLC VO e L0
SETERC POINT  REAL  PLC_I Vo4 10
CEMa POINT  REAL P Vo8 Lo

Hinh 6.10: Giao dién man hinh HMI

Bai tap

1. St dung modul EM235 va PLC CPU 224 viét chuong trinh do nhiét 46 bang cam
bién PT1000

2. Sir dung modul EM235 va PLC CPU 224 viét chuong trinh do dién 4p tir 0Vdc dén
10Vdc.

3. Str 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 PIEU KHIEN
GIOI THIEU
Nudc ta hién nay dang trong qué trinh cong nghiép hoa, hién dai hoa. Vi thé,
ty dong hoa san xuit dong vai tro quan trong, ty dong hoa giup ting ning suit, ting
d6 chinh xac va do d6 ting hiéu qua qua trinh san xuét. Dé c6 thé thuc hién tu dong
héa san xudt, bén canh cdc mdy moc co khi hay dién, cac diay chuyén san
xuét...v.v, ciing can thiét phai cé cac bo diéu khién dé diéu khién chang.Trong do,
diéu khién 1ap trinh 1a mot trong cac bo diéu khién dap ung dugce yéu cau do.
MUC TIEU
+ Vé kién thirc:

- Trinh bay dugc cach két ndi gitta PLC va thiét bi ngoai vi, nim duoc quy trinh
cong nghé cua mat s6 mo 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 nang:

- Thuc hién 1ap trinh cho PLC dat cac yéu cau vé k¥ thuat, Xt 1y cac hu hong
trén PLC dat yéu ciu ky thuat, Thuc hi¢n thay thé cac hé théng PLC dat yéu ciu ky
thuat.

+ Ve thdi do:
- Reén luyén tinh ty mi, chinh x4c, ddm bdo an toan va v¢ sinh cong nghi¢p
NQI DUNG CHINH
7.1 ON/OFF (Contact, coil, box)
Yéu cau
DPoéng cit mot tiép diém vao/ ra bang nit 4n
Bang diu vio ra

I Ti

o B chi Ghi eliid
hicn

Tiat 0.0 ™ur nhin Rt

Tar LN W nhin Tart

IIT CHL Brdn pa btan hé thong

Gian d6 thoi gian
|

Bat I -
|

Tat | I -
| i

HT I I -

Hinh 7.1: Gian do thoi gian
7.2 MACH KHOI PONG PONG CO
Noi dung
- Lam quen cach str dung phan mém Step7 Microwin 40
- Phan tich c4c thanh phan trong 1 dé an S7 200.
- Quan ly 1 dé 4n S7 200. Soan thao, luu trir , m& chuong trinh vv. ..
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- Céch 1ap trinh dang LAD. Dang LAD la dang lap trinh PLC co ban, gan giéng
v6i so d6 didu khién role va ton tai trong hau hét cac phan mém lap trinh cila cac hing
khéc.

- Cach dung dja chi tuyét ddi va dia chi thong qua ky hiéu.

- Thiét 1ap lién két truyén thong PC/PPI (giita PC va PLC). Download va Upload
chuong trinh.

- Cach két nbi thiét bi ngoai vao inputs , outputs ciia PLC. Thyc hanh ndi dung
trén thong qua vi du mach diéu khién khoi dong dong co.

Muc dich, yéu ciu

- Nim nhing k¥ ning co ban nhit trong phin mém Step7 Microwin 32 dé chuan
bi thuc hanh cac bai sau.

- Hiéu rd cach nbi day cho PLC.

- Nim vitng kién thtrc va k§ ning st dung mot sb 1énh logic can ban va lap trinh
& dang LAD cho tmg dung thuc té.

Thiét bi.
May tinh + b thi nghiém PLC + Cap 1ap trinh + Day ndi + Dung Cu.
Mach diéu khién khéi dong dong co

Trong thi du nay dong co dugc khoi dong (M) duoc mic ndi tiép véi mot nat
nhén binh thuong hé NO (nut Start), nat nhin binh thudng dong NC (Stop) va céc tiép
diém binh thuong déng ro-le qua téi (OL).

” oL 11
11— Lr

|
L
L2 ——o—l }_q,_D Mator
L3 : Lr

Start oL

T_¢ J ik

la

Stap

Hinh 7.2: Mach diéu khién

L * Batnr Starter
\cuatar)

K Input  StarkfStop Pushbuttons
(Srnsnrg)

Hinh 7.3: Két nbi PLC véi dong co thong qua relay trung gian
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Khi nhan Start thi c6 dong dién di qua mach lam khéi dong dong co, nod lam
dong cac tiép diém
M va Ma tuong tng cta dong co. Khi nha Start thi dong co van hoat dong do
cac tiép diém M,Ma dong. Pong co sé tiép tuc chay cho dén khi nhan nut Stop hay
khi c6 qué tai lam mé céc tiép xuc OL.
Cong vige diéu khién nay dugc thyc hi¢n qua PLC:
Chuong trinh PLC
Nut nhan Start (NO) dugc ndi vao ngd vao thi nhat 10.0, ntt nhan Stop (NC) ndi
vao ngd vao thtr hai 10.1 va cac tiép diém rd le qua tai OL duoc ndi ngd vao thir ba 10.2.
Mot mach AND 3 ngd vao nay tao nén mach diéu khién trong Network 1. Bit trang thai
10.1 & muc logic 1 vi nat Stop 14 loai NC; bit trang thai 10.2 & muc logic 1 vi cac tiép
diém OL dong. Bo diéu khién dong co dugc ndi vao ngd ra Q0.0.

Start (MO
| Materak | .
— 0 - O o Mo
o 1010 e 1 e oo L0 Iﬁ.._’; 1o kol
Stop IMC ; i .
_| ) ,l Slan e
SO B N B S
oL |
77
. 0.2 an
Inp..d CPu [dpun

Hinh 7.4: Két ni va chuong trinh PLC
Cic bude cin thue hién
Budc 1: Poc hiéu yéu cau diéu khién va so dd ndi day vao PLC.
Budc 2: Doc hiéu so chuong trinh trén.
Budc 3: Nhap chuong trinh trén vao may tinh theo dang LAD.
Budc 4: Bién dich va download chuong trinh dd nhap xudng PLC.
Cho PLC chay dé thir diéu khién nhu yéu ciu dit ra. (Cha ¥ 13 cac ngd xuit va
nhip s6 dugc mod phong thong qua bd digital simulator, do d6 coéng tic NC dugc md
phdéng qua viéc dat né & ON)
Budc 5: Hoc vién thir d6i cac ngad 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 bao dong co dang chay hay dung lai nhu sau:
Hoc vién hiéu dinh chuong trinh cti va thém cac ngod ra diéu khién dén. Vi
chuong trinh nay, hoc vién cling lam cac budc nhu chuong trinh trén. Chuong trinh cai
tién duoc thyc hién nhu hinh 7.5.
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Hinh 7.5: Két nbi va chuong trinh cai tién ciia PLC

Viét lai chwong trinh siv dung cdc lénh S va R

Hoc vién viét lai chuong trinh bang cac 1énh S va R; va viét thém cac chu thich

cho cac network. Hiy dit tén cho cic ngd xuat/nhap theo bang ky hiéu sau:

Béang 4.2 Xac 1ap 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 chu thich vao cac network va viét chuong trinh LAD nhu sau:

Mt fmiei k1

—

--{ﬂﬂu ‘ﬂ?ai

Nefmark 2 ol

"

RENRE

Bapwark®E  RIHDopalTFLop
*Farter =iy
_| | !
1 L9
Ehaing

—wb—{ )

Hinh 7.6 Chuong trinh dung 1énh Set, Reset
Cdc bwéc cin thuce hién
Budc 1: Lap bang ky hiéu va chon chiic ning cho phép hién thi ky hiéu (Nhan

Ctr + Y, mudn tat chirc niang nay thi nhan nhu vay 1 1an nita).

Budc 2: Poc hiéu so chuong trinh trén.
Budc 3: Nhap chuong trinh trén vao may tinh theo dang LAD.
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Budc 4: Bién dich va download chuong trinh di nhap xudng PLC.

Cho PLC chay d¢ thir diéu khién nhu yéu ciu dit ra. (Cha ¥ 13 cac ngd xuat va
nhap s6 dugc mod phong thong qua bd digital simulator, do d6 céng tic NC duge md
phong qua viéc dat né & 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.

- Céc 1énh chdt: Set va Reset.

- Thye hanh mach diéu khién dao chiéu quay dong co.

Muc dich, yéu ciu
- Nam ving mét s 1énh logic va lap trinh & dang LAD cho tmg dung thuc té.
- Két hop cac Iénh logic va Set , Reset dé thyc hién 1 chuong trinh thuc té.
Thiét bi
May tinh + b thi nghiém PLC + Cap 1ap trinh + Day ndi + Dung cu dién.
Mach contactor dio chiéu déng co (ddo chiéu truc tiép)

Mot dong co AC 3 pha dugc khai dong cho chay quay cung chiéu kim déng hod
qua nat nhin S1 (NO), dé quay nguoc chiéu kim ddng hd thi qua nat nhan S2 (NO) va
cho dimg bang nit nhan SO (NC). Chiéu quay cta dong co c6 thé duoc thay d6i khong
can tat dong co.

»!--I:I|.=- Wld iz U!:I'_.l w

L;
I_E i
= EH
|
K Voo
| __l 1
re {0lCTG ]
oL [
£ )
LY Eprn
e

Hinh 7.7: Mach dong luc

Céac dén chi thi H1, H2 va H3 dé chi trang thai hoat dong cua dong co:

- H1 sang dé chi dong co ngimg

- H2 sang dé chi dong co quay cuing chiéu kim dong ho

- H3 sang dé chi dong co quay nguoc chiéu kim dong hd

Pong co dugc bao vé bang céc 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 xac lap 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 dong hd (NO contact)
S2 10.3 Quay nguoc chiéu kim dong hd (NO contact)
K1 Q0.0 Contactor ciia quay cung chiéu kim dong hd
K2 Q0.1 Contactor cua quay nguoc chiéu kim déng hd
Hl1 Q0.2 OFF lamp (bdo motor ngirng)
H2 Q0.3 B4o dang quay cing chiéu kim ddng ho
H2 Q0.4 Bao dang quay ngugc chiéu kim dong hod

P-pin, 50 Hz 220 W

K| i
Fi L_
m2
ﬂl}:---?"
| P |
StRd Y s2-3 ey |
|"'1| "i?| LAl K ke
SEL-IYL gL H;zl,?"
k2 ‘:"‘r' -+ :
Ea

1ot 2 |
¥ L I | |
Hinh 7.8: So d6 diéu khién dung khi cy dién

§7-200 i
|

Ry b1 CQOE CbE Oyl M 0.2 0.3
I | ')

@@ I b

| s:e]

Hinh 7.9: So d6 két n6i PLC

Cac buéc can thue hién
Budc 1: DPoc hiéu yéu cau diéu khién va so d6 nbi day caa PLC.
Budc 2: Viét chuong trinh PLC.
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Budc 3: Nhap bang ky hiéu va chon chirc nang hién thi ky hi¢u.

Budc 4: Nhap chuong trinh d3 viét vao may tinh.

Budc 5: Bién dich va download chuong trinh dd nhap xudng PLC.

Budc 6: Cho PLC chay dé thtr diéu khién nhu yéu cau dit ra. (Cha ¥ 13 cac ngd
vao va ra sd dugc mé phong thong qua bd digital simulator, do d6 cong tic NC duoc
mo phong qua viéc dat né & ON)

Budc 7: Nhan xét.

7.4 DPAO CHIEU PONG CO (Set, reset)
Yéu cau
Nt Direct = dong co quay thuan
Nitn Reversal = dong co quay nguoc
Nt stop = dung dong co

e MOTOR INVERTCR CIRCURT

l:.h!l- H ATHAT -
]
I
L [l
| v
- B Bk BRET  c
S | I
.
R k=]
.l
L
o —5
e
rz il

Hinh 7.10: Mach ddng luc
Bang qui dinh ngd vao/ra

e E"Z’:I_ Dja chi G chi

Start 10.0 Cap nguon (Bat)

Stop off 10.1 Car nzuon (Tar)

Direct 0.2 Nut chay thuan

Reversal 10.3 Nut chay nguoc

| Q0.0 Contactor K1

B3 0.1 Contactor K3

Hl1 Q0.2 Chi thi DC dang chav thuan
H2 0.3 Chi thi DC dang chav nguog
MMeanl W0 Bit tng gian bat/'tat

Meanl Wik 1 Bit tmung gian "Chay thuan"
Mean3 W2 Bit g gian "Chay ngnoc”

Gian d thoi gian
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Hinh 7.11: Gian db thoi gian
7.5 KHOI PONG SAO TAM GIAC (Timer)
Mo hinh va Yéu ciu
Muc dich: giam dién dp khi khoi dong dong co dé dam bao dong khaoi dong
khong anh hudng dén dién ludi.

* STAR-DELTS QARCRT b
i Ll ATHRTE -
Lt L: I

-~ il L2
i i

| FeaT
. e e

T |:'."|:" . I"-'|' I;Ill.l:l.l:l'.:;-\.
[T R il I i | ST L
i+ FE] [3g=
(i
L

- D N
'f.:, K3 —-ﬁl—| M l—&—
L o

. :.__| O]

Hinh 7.12: Mach dong luc
Nhén nidt START (S6) hé théng dong contactor K3 va K4: dong co hoat dong
ché 46 dau sao (dién dp lam viéc 220VAC). Sau thodi gian 30 gidy hé théng ngat
contactor K3 va chuyén sang déng contactor K1, dong co hoat dong & ché do dau
tam gidc (dién dp lam viéc 380VAC). Céc role K1, K3, K4 cho phép dau nbi motor
thuc bén ngoai.
Bing diu vao ra

Symbol Auddresy Commend

ST 10 Lrimgs

ST.OW 1001 Cleay clidim

] .2 Ll iy

START 105 Bl déne dong oo sao tam ciac
Kl CHEN Comlactia K

kS [Hp ] Comlackor O3

FA [ 2 Contactor K

HI (Wi d Bren T clary chim

L1z LIS D ke clny nhanh

116



Gian d6 thoi gian
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Hinh 7.13: Mach dong luc
7.6 TU PONG PONG CAC CAP PIEN TRO (Timer)
Mo hinh va Yéu cau

* THREE FHASE AUTOMATIC STARTER I;

O : o
1]

ol K H MEMELEL

() mi P

iy

ol o o

Hi . F2 mi (=] mi 2 m

SN = e T = T e O

0 sE o

[]n [BE

(_:\.f =

-

I:::-\-:' H1

OFS [ape

Qe@®e= (LF = = ———1

f'i: ™) @ K -

+ @ . +

Hinh 7.14: Mach dong luc
Muc dich 1a giim dong khai dong hodc thay doi tbe do dong co.

Ché d¢ tw déng: nhan nit AUTO (S5) thi hé thong dong contactor K1, sau 10s
déng K4, va 10s tiép theo dong K3, 10s tiép theo dong K2. Nhin STOP thi céc
contactor K1 dén K4 déu mo.

Ché dj tay: Nhan MANUAL dé chuyén sang ché d6 bang tay, mudn déng cap
dién tré nao nhan nat twong ung K2, K3, K41 (S3, S2, S1) lic nay contactor K1 déng
kém theo vdi contactor K2 hodac K3 hoac K4.

Bang diu vao ra

Symbaol Address Comment
AUTO 0.0 Ché df tu dong
STOP 10. 1 Ché dd dimg
MANUAL 0.2 Ché d9 bang tay
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SIHKES 10.3 Wut nhin 81 tac dong contactor K4
SHE® 10.4 Mt nhin 52 tac dong contactor K3
S3K2 0.5 Nut nhan 83 tac ding contactor K2
Kl 0.0 Bng contactor K 1
K2 0.1 Bang contactor K2
K3 0.2 Bang contactor K3
K4 Q0.3 Bng contactor K4
HI Q0.4 Bén bao ding contactor K2 & ché di MANUAL
H2 Q0.5 Brén bao dong contactor K3 o ché do MANUAL
H3 Q0.6 Bén bao dong contactor K4 & ché dg MANUAL
Gian do thoi gian
ALFC MANLAL
o i
st | i .
MeneL || | L
51 (k4 I ‘E :r n i -
23 | (il -
B3 (K2 E I :, | : !] -
a H e
4 | b et
K3 fwa— |} [Pt .
R P 3 I =Y
Hi 8 51 o — :
Hz L Ll
H3 § 1 — LH]

Hinh 7.15: Gian d6 thoi gian
7.7 BANG TAI 1

Noi dung

Phén tich va viét chuong trinh diéu khién bang tai.
Muc dich, yéu ciu

Str dung cac 1énh v6i Timer, Counter.

Thiét bi

May tinh + b demo PLC + Cap lap trinh + D4y ndi + Dung cu.

Nguyén tic hoat dong

O
I

N | LA

-

51
Hinh 7.16: M6 hinh

Ban dau bang chuyén thung va bang chuyén san pham khong hoat dong. Khi

nhan “Start”, bang chuyén thiing hoat dong. Khi thing gip cam bién S1 thi bang chuyén
thung dimg lai, bang chuyén san pham hoat dong. Khi 50 san pham vao thung, thi bang
chuyén san pham ding lai, bing chuyén thung hoat dong. Va qua trinh ctr tiép tuc nhu
vay. Khi duge 10 thung thi ca bang chuyén thung 1dn bang chuyén san pham ding lai,
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co1 bao dong trong 10s. Sau d6 h¢ théng hoat dong trinh tu nhu trén khi nhéan “Start”.
Chwong trinh sir dung SET, RESET

Neldwk 1 TN A |
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Cdc budc thuc hién
Budc 1: Poc hiéu va phan tich yéu cau diéu khién.
Budc 2: Doc hiéu so chuong trinh trén.
Budc 3: Nhap chuong trinh vao may tinh.
Budc 4: Bién dich va download chuong trinh dd nhap xudng PLC.
Cho PLC chay dé quan sat cac dén. Kiém tra xem chuong trinh chay c6 ding
khong. Néu khong ding nhu yéu cau thi kiém tra lai chuong trinh.
Viét lai chwong trinh khong siv dung SET, RESET
Ta st dung cac ky hi¢u sau:
Bang 4.4 Xac 1ap ngd vao/ra

Name Address Comment
Start 10.0
CB1 10.1
CB2 10.2
BT1 Q0.0
BT2 Q0.1

Cdc buoc 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.
Budc 3: Nhap bang ky hiéu va chon chitc nang hién thi ky hiéu.
Budc 4: Nhap chuong trinh vao may tinh.
Budc 5: Bién dich va download chuong trinh d& nhap xudng PLC.

119



Cho PLC chay dé quan sat cac dén. Kiém tra xem chuong trinh chay c6 dung
khong. Néu khong diing nhu yéu cau thi kiém tra lai chuwong trinh.
7.8 BANG TAI 2
Mb hinh va yéu cu

SERQIUENGE SONTROL CRCURT
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Hinh 7.17: Mach dong luc
- Str trong cdc nha mdy chuyén cdt, hé thdng tron bé téng nhwa néng hay dinh

luong phéi lidutrong nha mdy xi mang ...

Ché d¢ tw dong: Nit ENABLE: bang tai thi nhét hoat dong, 10s tiép theo thi bang
tai thr 2 hoat dong, 10s nira bang tai thur 3.

Ché @9 tay: Mudn bing tai nio hoat dong thi 4n nit CONV cua bing tai d6. Dé
chuyén dbi gitta hai ché do: nhin STOP rdi nhdn START tré lai.
Bang diu vio ra

Svimbiol Sl ess Laomment
Staur T4 Miir chin s5au
S0 111 Mul ulian =g
[RIHTE Ik 2 Clee prhesys kel <biings D atezngs
Coany Qi Do, 50 1 (K1)
Doy 2 il Baue i 2 ES)
Loy 3 [ LI s Hire ki 3 (KA1
I ind e by e |
[ CHLS Doin by O 2
Hi THLG Bl T O 2
H-1 L | e Lirer o chig odid noe i

san [ '
STF I -
Erabde l .
oy '
Ly 2 e I.
Doy 2 Tar. .
X 1
H2 1
-3 I 1
-4 -

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 cu

TRAFRC UGHT SYSTEA
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Hinh 7.18: M6 hinh
Diéu khién dén giao thong nga tu. Thoi gian sang dé do, dén vang va dén xanh
lan luot 1 30s, 3s va 27s. dén xanh di bo sang khi dén d6 cung phia sang va nhip nhay
v6i chu ky 1s khi dén vang cung phia sang.
Bang dau vao/ra
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Gian do thoi gian
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Hinh 7.20: Tin hiéu diéu khién
7.10 Bai tap
1. Tron phdi liéu
M0 hinh va Yéu cau

+ +

MIXING UNIT =
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Hinh 7.21: M6 hinh
H¢ théng dinh lugng phdi lidu céc loai phu gia trong nha mdy xi ming, dinh
lugng va tron phdi liéu trong mdy tron bé tong. ..
Ché d tay: (Manual) Lic nay ta c6 thé diéu khién doc lap cic bang tai
Conveyor) 1, 2 hodc 3 béng cdc nut S1, S2, S3 den bdo tuong tng la H2, H3, H4.
Ché dé tw dong: (Auto) tin hiéu diéu khién m¢& van Enable Substances 1/2 tic
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dong dé bang tai 1 va 2 hoat dong, dén khi liéu trong xilo dat mic cao L+ thi dung.
Tiép d6 bang tai 3 hoat dong dwa phdi liéu ra ngoai dén khi lidu trong xilo téi mirc
thap L-thi dimg, van Enable Substances 1/2 tac dong tro lai.
2. Pong co chay tuin ty
Yéu ciu cong nghé:
Nhan nat Start: dong co 1 chay, sau 3s dong co 2 chay, sau 5s dong co 3 chay
Nhan nat Stop: dong co 3 dimg, sau 2s dong co 2 dimg, sau 4s dong co 1 ding
Yéu ciu thwe 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]. Gio trinh PLC cén ban -Téng cuc day nghé
[3]. Ty dong hoa vai SIMATIC S7-200 — NXB Ha Noi.
[4]. Ty dong hda vé&i simatic s7-200 - Nguyén Doan Phuéc - NXB Nong nghiép.
[5]. Ky thuat diéu khién 1ap trinh - Trung tdm Viét Dtc Truong PHSPKT.
[6]. Automatisieren mit sps - Guenter, Wellenreuther, Dieter Zastrow. NXB Viweg.
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