BAI GIANG

MON HOC : LAP TRINH PLC



Chwongl.Giéi thiéu tong quan vé PLC.

1.1.K hai niém hé thong diéu khién PL C:

PLC viét tat cua Programmable Logic Controller , |a thiét bi diéu khién Iap trinh
dugc (kha trinh) cho phép thyc hién linh hoat cac thuat todn diéu khién logic théng quamot
ngdn ngir 1ap trinh. Nguoi sir dung 6 thé lap trinh dé thuc hién mot loat trinh tu céc su
kién. Cac s kién nay duogc kich hoat boi téc nhén kich thich (ngd vao) tac dong vao PLC
hodc qua c&c hoat dong cé tré nhu thoi gian dinh thi hay cac s kién dugc dém. Mot khi sy
kién duoc kich hoat that s, né bat ON hay OFF thiét bj diéu khién bén ngoai duoc goi 1a
thiét bi vat ly. Mot bo diéu khién 1ap trinh s lién tuc “lap” trong chuong trinh do “ngudi sir
dung 14p ra’ chd tin hiéu & ngd vao vaxuat tin hiéu ¢ ngd ratai céc thoi diém dalap trinh.

PLC (Programable Logic Controler) 1a mot thiét bi diéu khién sit dung mot bonhé cé
thé 1ap trinh, bo nhé nay sé lu giit cdc cdu tric Iénh (logic, thoi gian, bo dém, cacham todn
hoc...) dé thuc hién cdc chiic nang diéu khién.
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1.2. Co so phét trién cia PLC:

Dé khac phuc nhitng nhuoc diém cia bo diéu khién ding day ndi (bo diéu khién bang
Relay) nguoi tada ché tao rabd PLC nham thoaman c4c yéu cau sau

Lap trinh dé dang , ngén ngir 1ap trinh dé hoc .

Gon nhe, dé dang bao quan , sira chira.

Dung lwong bo nhé I6n dé cé thé chira dugc nhitng chuong trinh phuc tap .

Hoan toan tin cay trog mdi treong cong nghiép .
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Giao tiép dugc véi céc thiét bi théng minh khac nhu : may tinh , ndi mang , cac moi
Modul m¢ rong.

Giaca cathé canh tranh dugc.

Su khéac nhau giira hé diéu khién bang Role dién va Iap trinh c6 nhé c6 thé minh hoa
bang mét vi du sau:

Vi Du: Biéu khién h¢ théng 3 may bom nwéc qua 3 khéi dgng tir K1, K2, K3. Trinh
tw diéu khién nhw sau: Cac may bem hoat déng tudn te nghia 1a K1 dong traéc tiép dén
|a K2 réi cudi cling la K3 dong.

Pé thyc hién nhiém vu theo y&u cau trén mach diéu khién ta thiét ké nhu sau:

Trong d6 céc nit an S1, S2, S3, $4 1a c&c phan tir nhap tin hiéu.

Céctiép diém K1, K2, K3 vacac mbi lién két 1a cac phan xr ly.

Céc khoi dong tir K1, K2, K3 lakét qua xir ly.
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Hinh 1-3:So d6 diéu khién
Néu tathay bang thiét bi diéu khién PLC ta c6 thé md ta nhu sau:
-Tin hiéu véo: S1, S2, S3, $4 van giit nguyén.
-Tin hiéu ra: K1, K2, K3 lacéc khoi dong tir van giir nguyén.
-Phan tir xtr ly:dugc thay thé bang PLC.
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Hinh 1-4: So'do noi day thyec hién bang
Khi thuc hién bang chuong trinh diéu khién c6 nhd PLC ta chi can thuc hién ndi mach
theo so dd sau:

|
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Hinh 1-5:So d6 néi day theec hién bang PLC

Néu bay gio nhiém vy diéu khién thay dbi vi du nhu cac bom 1,2,3 hoat dong theo
nguyén tac |a chi mot trong sd c&c bom duoc hoat dong doc 1ap. Nhu vay dbi véi mach diéu
khién dung Role ta phai tién hanh 1ap gidp lai toan bo mach diéu khién, trong khi d6 ddi véi
mach diéu khién dung PLC thi talai chi can soan thao lai chuong trinh réi nap lai vao CPU
thi tass c6 ngay mot so d6 diéu khién theo yéu cau nhiém vu méi makhdng can phai ndi lai
day trén mach diéu khién.

Nhu vay mot céch tdng quét cd thé ndi hé thong diéu khién PLC la tap hop céc thiét bi
va linh kién dién tir. Pé dam bao tinh 6n dinh, chinh xéc va an toan.. trong qué trinh sin
Xuat, céc thiét bi ndy bao gom nhiéu chung loai, hinh dang khéc nhau véi cong suét tir rat
nho dén rat I6n. Do téc do phét trién qua nhanh caa cdng nghé va dé dép tng duoc céc yéu
cau diéu khién phurc tap nén hé thong diéu khién phai c6 hé théng tu dong hod cao. Y éu cau
nay c6 thé thuc hién duoc bang hé 1ap trinh c6 nhé PLC két hop véi méy tinh, ngoai ra con
can c6 céc thiét bi ngoai vi khac nhu: Bang diéu khién, dong co, cam bién, tiép diém, cong
tac to,...

Kha nang truyén dir lidu trong hé thdng rat rong thich hop cho hé théng xir ly va ciing rat
linh dong trong céc hé thong phan phéi .

1.3. CAu trlc cia PLC:
1.3.1. Cdu trac:

Mdi mot thanh phan trong hé thdng diéu khién c6 mét vai tro quan trong nhu dugc trinh
bay trong hinh vé sau.
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Hinh 1-6: M6 hinh h¢ théng diéu khién PLC
Tat ca cac PLC déu co thanh phan chinh 1a:
Mot bo nhé chuong trinh RAM bén trong ( ¢6 thé mé rong thém maét sé bo nhé ngoai
EPROM ).
Mot bo vi xir Iy c6 cong giao tiép ding cho viéc ghép néi véi PLC .
Céc Modul vao Ira
Bén canh d¢6, mot bo PLC hoan chinh con di kém thém mat don vi 1ap trinh bang tay
hay bang méy tinh. Hau hét cac don vi lap trinh don gian déu cd di RAM dé chira dung
chuong trinh dudgi dang hoan thién hay bo sung . Néu don vi lap trinh 1a don vi xéch tay
RAM thuong laloai CMOS c6 pin du phong, chi khi ndo chuong trinh da dugc kiém trava
san sang sir dung thi nd méi truyén sang bd nhd PLC . Déi véi cac PLC 16n thuong lap
trinh trén may tinh nham ho trg cho viéc viét, doc va kiém tra chuong trinh . Cac don vi lap
trinh ndi voi PLC qua cong RS232, RS422, RS458S, ...
Vidu : mét modul CPU S7 - 300
Khéamode co 4 vi tri:
RUN-P ché do |ap trinh va chay
RUN ché d6 chay chuong trinh
STOP ngirng chay chuong trinh
MRES reset bo nho

Theé nhé c6 thé c6 dung lugng tir 16KB dén 4MB, chira chuong trinh tir PLC chuyén
quava chuyén chuong trinh ngugc tré lai cho CPU.

Pin nudi gitp nudi chuong trinh vadir liéu khi bi mat nguon (t6i da 1 nam), ngoai ra
con nudi dong ho thoi gian thuc. Vai loai CPU khong ¢6 pin nudi thi ciing c6 mot phan
vung nhé dugc duy tri.

Thoéng qua cong truyén thdng MPI (MultiPoint Interface) c6 thé ndi : may tinh lap trinh,
man hinh OP (Operator panel) , cac PLC c6 cong MPI (S7-300, M7-300, S7-400, M 7-
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400, C7-6xx), S7-200, van tdc truyén dén 187.5kbps (12Mbps véi CPU 318-2, 10.2 kbps
véi S7-200) . Cong Profibus—DP ndi céc thiét bi trén theo mang Profibus véi van toc
truyén lén dén 12Mbps.
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b. Nguyén ly hoat dong caa PLC

v Pon vi xir ly trung tam

CPU diéu khién céc hoat dong bén trong PLC. B xtt ly s doc vakiém tra
chuong trinh duoc chiratrong b nhé, sau @6 ¢ thuc hién tha tu tirng Iénh trong
chuong trinh , s3 déng hay ngit cac dau ra. Cac trang théi ngd ra iy dugc phét toi cac
thiét bi lién két dé thyc thi. Vatoan bo cac hoat dong thuc thi dé déu phu thudc vao
chuong trinh diéu khién duoc giir trong b nhé.

v Hé théng bus

Hé thong Bus la tuyén dung dé truyén tin hiéu, hé théng gom nhiéu duong tin hiéu

song song :

Address Bus : Bus dia chi ding dé truyén dia chi ¢én cac Modul khéc nhau.

Data Bus

: Busdung dé truyén dix liéu.
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Control Bus : Bus diéu khién ding dé truyén céc tin hiéu dinh thi va diéu khién
dong bo céc hoat dong trong PLC.

Trong PLC céc sd liéu duoc trao doi gitrabd vi xtr Iy va cac modul vao rathéng qua
Data Bus. Address Bus va Data Bus gom 8 duong, ¢ cling thoi diém cho phép truyén 8 bit
cual byte mot cach dong thoi hay song song.

Néu méit modul dau vao nhan duoc dia chi caand trén Address Bus, nd s chuyén
tat ca tranh thd dau vao cuand véo Data Bus. Néu mot dia chi byte cia 8 dau ra xuat hién
trén Address Bus, modul dau ratwong ang sé nhan duoc dir liéu tir Data bus. Control Bus s3
chuyén céc tin hiéu diéu khién vao theo ddi chu trinh hoat dong caa PLC .

Céc diachi vasd liéu dugc chuyén 1én cac Bus tuong (rng trong mot thoi gian han ché.

Hé&i thong Bus s3 1am nhiém vu trao doi théng tin gitta CPU, bd nhé val/O . Bén cach
d6, CPU dugc cung cip mot xung Clock ¢6 tan sb tir 1(8 MHZ. Xung nay quyét dinh téc do
hoat dong ciia PLC va cung cap cac yéu tb vé dinh thoi, dong ho caa hé théng.

v Bo nho

PLC thuong yéu cau bd nhé trong céc trudong hop :

Lam b dinh thoi cho cac kénh trang thai 1/0.

Lam bo dém trang thai c&c chic nang trong PLC nhu dinh thoi, dém, ghi cac Relay.

Mai 1énh caa chuong trinh c6 mot vi tri riéng trong bo nhd, tat ca moi vi tri trong bo
nhé déu dugc danh s, nhirng sd nay chinh ladia chi trong bo nhé .

Pia chi cua tirng 6 nhé s& dugc tré dén boi mot bo dém dia chi & bén trong b vi xir
ly. Bo vi xtr ly s gidtri trong bo dém nay 1én mot trudc khi xir 1y 1énh tiép theo . Vi mot
dia chi mai , noi dung cia 6 nho twong wng S8 xuat hién & dau ra, qua trinh ndy duoc goi la
quatrinh doc .

Bo nho bén trong PLC dugc tao bdi cac vi mach ban dan, mdi vi mach nay cé kha
nang chira 2000 + 16000 dong Iénh , tuy theo loai vi mach. Trong PLC cac bé nhé nhu
RAM, EPROM déu duoc st dung .

RAM (Random Access Memory ) ¢6 thé nap chuong trinh, thay d6i hay x6a bo noi
dung bét ky 1Gc ndo. Noi dung cia RAM s& bj mat néu nguon dién nudi bi mat . Bé tranh
tinh trang ndy cac PLC déu duoc trang bi mot pin khé, cd kha niang cung cip nang luong du
trir cho RAM tir vai thang dén vai nam. Trong thuc té RAM duoc ding dé khai tao vakiém
tra chuong trinh. Khuynh huéng hién nay ding CMOSRAM nhd kha nang tiéu thy thap va
tudi tho 16n .

EPROM (Electrically Programmable Read Only Memory) |a b nhé ma nguoi s
dung binh thuong chi ¢é thé doc chir khdng ghi ndi dung vao duoc . Noi dung cia EPROM
khong bi mat khi mat ngudn , noé duoc gan sin trong may , da dugc nha san xuat nap va
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chira h¢ diéu hanh sin. Néu nguoi sir dung khéng mudn ma rong bo nhé thi chi ding thém
EPROM gin bén trong PLC . Trén PG (Programer) c6 sin cho ghi vaxéa EPROM.

Mai truong ghi dir liéu thir bala dia cang hoac diamém, duoc sir dung trong may 1ap
trinh . Bia cirng hodic dia mém c6 dung luong 16n nén thuong dugc ding dé luu nhirng
chuong trinh 16n trong mot thoi gian dai .

Kich thudc bo nho :
Céc PLC loai nhé ¢ thé chira tir 300 +1000 dong lénh tdy vao cdng nghé ché tao .

Céac PLC loai l6n co kich thudc tr 1K + 16K, ¢6 kha nang chira tr 2000 +16000

dong Iénh.

Ngoai ra con cho phép gan thém b nhé mo rong nhu RAM , EPROM.
v Cacngé vaoral /O

Céc duong tin hiéu tir bd cam bién dugc ndi vao cac modul ( cac dau vao cuaPLC) ,
céc co ciu chap hanh duogc néi véi cac modul ra ( céc dau racaaPLC) .

Hau hét cac PLC co dién &p hoat dong bén trong 15V , tin hiéiu xu ly 1a12/24VDC
hoac 100/240VAC.

Mdi don vi | / O ¢6 duy nhat mot dia chi, c&c hién thi trang thai caa cac kénh'1/ O
dugc cung cap bai cac dén LED trén PLC, diéu nay |am cho viéc kiém tra hoat dong nhap
Xuat tro nén dé dang vadon gian .

Bo xur ly doc va xéc dinh céc trang théi dau vao (ON,OFF) dé thuc hién viéc dong hay
ngat mach & dau ra.

1.4.Dac_diém ang dung ciia hé thong diéu khién PLC trong cdng nghiép:
1.4.1. Dac diém:

Trong giai doan dau caa thoi ky phét trién céng nghiép vao khoang nam 1960 va 1970,
yéu cau ty dong cua hé diéu khién duoc thuc hién bang cac Role dién tir néi ndi véi nhau
bang day dan dién trong bang diéu khién, trong nhiéu truong hop bang diéu khién co kich
thudc qua lsn dén ndi khong thé gan toan bo 1én trén tuong va céc day néi ciing khéng hoan
toan tot vi thé rat thuong xay ratruc trac trong hé thdng. Mot diém quan trong niralado thoi
gian 1am viéc cia cac Role c6 gidi han nén khi can thay thé can phai nging toan by hé
thdng va day ndi ciing phai thay méi cho pht hop, bang diéu khién chi ding cho mot yéu
cau riéng biét khong thé thay doi tuc thoi chirc nang khac ma phai lap gidp lai toan bo, va
trong truong hop bao tri ciing nhu sira chira can doi héi thg chuyén mén co tay nghé cao.
Tém lai hé diéu khién Role hoan toan khéng linh dong.

*Tom tat nhuroc diém ciia hé thong diéu khién ding Role:

- Ton kém rat nhiéu day dan .

- Thay thé rat phirc tap.
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- Can cong nhan sira chira tay nghé cao.

- Cong suat tiéu thu lon .

- Thoi gian sira chtalau.

- Khoé cap nhat so d6 nén gy khé khin cho cong tac bao tri ciing nhu thay thé.
*UU diém cia hé diéu khién PLC:

Sy radoi ciia hé diéu khién PLC d& lam thay doi han hé thong diéu khién ciing nhur cac
quan niém thiét ké vé chiing, hé diéu khién ding PLC c6 nhiéu uu diém nhu sau:

- Giam 80% S5 luong day ndi.

- Cong suat tiéu thy cia PLC rat thap .

- CO chtre nang ty chuan doan do do gitp cho cong téc sira chira dugc nhanh chong va
dé dang.

- Chirc nang diéu khién thay d6i dé dang bang thiét bi 1ap trinh (méy tinh, man hinh) ma
khdng can thay doi phan cing néu khéng co yéu cau thém bat céc thiét bi vao, ra

- Sb lugng Role va Timer it hon nhiéu so véi hé diéu khién co dién.

- S6 luong tiép diém trong chuong trinh sir dung khéng han ché.

- Thoi gian hoan thanh mat chu trinh diéu khién rat nhanh (vai mS) dan dén tang cao toc
d6 san xut .

- Chi phi lap dat thap .

- B¢ tin cay cao.

- Chuong trinh diéu khién co thé in ra giay chi trong vai phat gip thuan tién cho van dé
bao tri vasirachira hé thong.

1.4.2. Ung dung ciia hé théng diéu khién PLC:

Tir c&c uu diém néu trén, hién nay PLC d& dugc ung dung trong rat nhiéu linh vyc khéac
nhau trong cong nghi¢p nhu:

- Hé théng nang van chuyén.

- Day chuyén dong goi.

- C4c ROBOT lap gidp san pham .

- biéu khién bom.

- D&y chuyeén xir Iy hoa hoc.

- Cong nghé san xuat giay .

- Day chuyén san xuat thuy tinh.

- San xuat xi mang.

- Cong nghé ché bién thuc pham.

- Day chuyén ché tao linh kién ban dan.

- Day chuyén lap gidp Tivi.

- Biéu khién hé théng dén giao thong.

- Quan ly ty dong ba dau xe.
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- Heé thdng béo dong.

- D&y chuyén may cong nghiép.
- Biéu khién thang méy.

- D&y chuyén san xuat xe Oto.

- San xuét vi mach.

- Kiém traqua trinh san xuat .
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CHUONG 2: Kiéu dix liéu va cau tric ving nhé:

2.1. Phan loai tin hiéu:

Tin hiéu dwoc hiéu 1a ham theo théi gian U(t) cé gia tri thec, mang théng tin va
dwoc truyeén tdi béi cac dai lwong vat ly. Tin hiéu dwec gei 12 lién tuc néu U(t) 1a ham

lién tuc

Vi du: nhu cac modul mo rgng saul.
+ Module vao sb ¢o cac loai sau:

SM 321; D1 32 _24VDC

SM 321; DI 16 _24VDC

SM 321; DI 16 _ 120 VAC, 4*4 nhom
SM 321; DI 8 _120/230 VAC, 2*4 nhdm
SM 321; DI 32 _ 120 VAC 8*4 nhom

+ Modulera sb:

SM 322; DO 32 _24VDC/0.5A, 84 nhom
SM 322; DO 16 _ 24 VDC/0.5 A, 82 nhom
SM 322; DO 8 _24VDC/2 A, 4*2 nhom

SM 322; DO 16 _ 120 VAC/1 A, 8*2 nhdm
SM 322; DO 8 _ 120/230 VAC/2 A, 4*2 nhom
SM 322; DO 32_120 VAC/1.0 A, 8*4 nhém

SM 322; DO 16 _ 120 VAC RelLay, 8*2 nhdém
SM 322; DO 8 _ 230 VAC Relay, 4*2 nhém
SM 322; DO 8 _ 230 VAC/5A Relay,1*8 nhom

Module vao/ ra

SM 323; DI 16/DO 16 _ 24 VDC/0.5 A
SM 323; DI 8/DO 8 _24VDC/05 A

Module Analog in
Module analog in c6 nhiéu ngd vao, ding dé do dién &p, dong dién, dién tro ba day,

bdn day, nhiét d6. C6 nhiéu tam do, d6 phan giai, thoi gian chuyén doi khac nhau.

Cai dat théng sd hoat dong cho module bang phan mém S7- Simatic 300 Station —

Hardware valhoac chuong trinh nguoi dung st dung ham SFC 55, 56, 57 phu hop

(xem muc ) va/hoic cai dat nhd mo(dulle tam do (measuring range module) gan trén

module SM. Két qua chuyén doi 1a sd nhi phan phu hai véi bit MSB la bit diu.

- SM331 Al 2*12 : module chuyén d6i hai kénh vi sai &p hoic dong, hoac mot kénh
dién tro 2/3/4 day, dung phuong phép tich phan, thoi gian chuyén doi tir 5ms dén 100ms, do
phan giai 9, 12, 14 bit + diu, c&c tim do nhu sau: (80 mV; (250 mV; ( 500 mV; (1000 mV;
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(25V;(5V;1..5V; (10V; (3.2mA; (10mA; (20mA; 0..20 mA; 4..20 mA. bién tro
150 (; 300 (; 600 (; Po nhigy d6 dung cap nhiét E, N, J, K, L, nhiét ké dién tro Pt 100, Ni
100. Céc thdng sb mic dinh d& duoc cai san trén module, két hop voi dat vi tri cia module
tam do (bdn vi tri A, B, C, D) néu khdng can thay doi thi co thé sir dung ngay.

Themocouples, Resistanca
Woltage measuramant measurament
Fault LEDs - red Current measurement
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Maasuring Range Measuring Method Measuring Range
Module Setting
A Vaoltage: + 1000 mW
B Voltage =10V
C Current, 4 to 20 mA
4-wire transducer
D Current, 410 20 mA
2-wire transducer
Measuring | Measuring | Measuring | Measuring | Measuring Units
Range Rangs Rangs Range Rangs = Rana
£ B0mMV | + 250mV | = 500 mV £1V + 2.5v [ Deck | Hexa- ahas
rmal dacimal
=24 071 = 293 97 > RAaT. 894 >11756 = 29397 32767 TFFFR | Cwverflow
94071 293 .97 587.94 1175 2 9397 32511 TEFFY
Chwverrange
a0.003 25001 S500.02 1.0000:4 28001 27849 BCO01H
&0.000 250.00 S00.00 1.000 2.500 27648 BCO0YL
0,000 187 .50 37500 0.750 1.875 20736 5100Q
Maominal
range
— B0.000 — 187 .50 — 375.00 —0.750 —1.875 —20736 | AFOOQ
— B0.000 — 250.00 — 500,00 —1.000 —2.500 —27548 2400
— B0.003 — 250.01 — B00.02 — 100004 — 2.6001 —27549 93FFy
Lnderrange
— 84 74 — 293 88 — BT 96 —1.1756 — 2 933388 —32512 81004
=— 94 074 =— 29398 = 587 06 <—1.175 =— 293358 | -32TGB 8000y | Underflow
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Measuring | Measuring | Measuring | Measuring Units
TV | T10v | £32ma | £ 20ma | Deer | Ao Rangs
+ 10 mA mal decimal
= 58794 =1 7585 3.7628 23515 32T&7 | TFFFy Civerflow
58794 11.7589 3.7628 23515 22511 | TEFFy
Crwerrange
50002 10,0004 3.2001 20,0007 27649 | 6CO01H
5.00 10.00 3.200 20,000 27648 | 6CO0Y
3.75 7.50 2.400 14.998 20736 | 51004
Mominal range
-375 - 7.50 — 2400 —14.928 —20736 | AFOOy
—-5.00 —10.00 —3.200 —20.000 —2764a8 | 9400y
—5.0002 — 10,0004 —3.2001 — 20,0007 | -27649 | 93FFy
Underrange
— H.B796 -11.759 — 3.7629 —-22.516 —32512 | 8100y
58796 |[< 11759 =— 37629 <— 23516 | -32768 | 8000y Underflow
Measuring | Measuring | Measuring Units
Range Range Range
1Tte 5V 0 20 mA 4 to 20 mA Daci- Hexa- Range
mal decimal
= 57036 > 23,615 =22.810 327ET | TFFFR | Owverflow
5.7036 23515 22.810 2251 TEFFH
Owverrange
50001 20.0007 20.0005 27649 | BCO1y
5.000 20.000 20,000 27648 | GCO00Y
4.000 14,988 16,000 20736 | 5100y
Mominal range
1.000 0.000 4.000 0 Oy
0.9999 -0.0007 3.9895 -1 FFFFy
Underrange
0.2963 —3.5185 1.1852 —4864 | EDOOY
< 0.2963 =-3.5185 = 1.1852 —32768 | 8000y | Underflowe
Measuring | Measuring | Measuring Units
bl Bl sl e
mal decimal
= 1T6.383 = A52.TET = T05534 32767 | TFFFR | Cwerflow
176.383 3I52.767 T05.534 325N TEFFH
: Cwerrange
160.005 300.011 G00.022 27649 | 6CO01Y
160.000 300.000 G00.000 27648 | BCO0Y
112.500 225,000 450,000 20738 | 51004
Mominal range
0.000 0.000 0.000 1] Oy
(negative values physically not possible) —1 FFFFH
Underrange
—4864 | EDOORH
- - - —32758 | 8000y | Underflow
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- SM331, Al 812 bit, 8 kénh vi sai chialam hai nhém, d¢ phan giai 9 (12, 14
) bit + dau
- SM331, Al 8*16 bit , 8 kénh vi sai chialam 2 nhém , d§ phan giai 15 bit +

dau

+ Module Analog Out:
Cung cap o hay dong phu thudc sd nhi phan phu hai

SM332 AO 4*12 bit: 4 ngd radong hay ap d6 phéan giai 12 bit, thoi gian

chuyén d6i 0.8 ms.

SM332 AO 2*12 bit
SM332 AO 4*16 bit
+ Module Analog I n/Out

SM 334; Al 4/A0O 2 * 8 Bit
SM334; Al 4/A0 2* 12 Bit

Output Cutput Cutput Units
Range Range Range . Rs
a - ange
0to 10V 1ta 5V + 10V Decimal | Hexa 9
decimal
[u] ul 0 =325M1 =TEFFH | ©werflow
11.7589 5.8794 11.7589 32511 TEFFQ
. : : . Cwemrange
10.0004 5.0002 100004 27649 GCO01Y
10.0000 5.0000 10.0000 27648 BC00H
o] 1.0000 o] [n} On
8] 10.299899 :
- _ Momial range
o —so1z | Esooy =
[u} — 213 E4FFQ
— 10,0000 — 27648 29400H
100004 — 27649 D2FFQ
: : : Lind=rrange
—11. 7528 — 32612 8100y
4] =— 22512 <8100, | Underflow
Crutpout Cutput Output Units Range
Range Range Range Dacimal Hoxa
Oto 20 mA | 4to 20 maA + 20 mu = -
decimal
(2] o 2] =32511 *TEFFH | Cverflow
22.515 22.81 23,515 32511 TEFFyY
§ k : Owvemrange
20,0007 20005 20.0007 27649 [leuly
20,000 20.000 20,000 2748 G0 0y
0 4.000 (u] o Oy
[a] 3.89995 1 1
o —Emiz Eson,, |Meminalranas
(] — =213 E4FFH
— 20.000 — 27548 Q400K
— 27549 S93FFH
5 5 : Linderrange
— 23.515 — 32512 S100H
o =— 32512 <8100y Linderflows
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Module chic nang FM
FM350-1 : dém xung mot kénh
FM350-2 : dém xung tam kénh
FM351, 353, 354, 357-2 : diéu khién dinh vi
FM352: b diéu khién cam dién tir
FM355: bo diéu khién hé kin
+ Module IM

X1 oUT I
SF

e
|

LR E RN LR ]
IEZEEERER RN X

21 OuUT

oaoooL+oLa3FO00
TR0 FRAQAEFD

kG2 ko2
ko3
I =N
oo i £
o & | m \@J
al el |
TI3650 Lvi3al

Module IM360 gan ¢ rack 0 ké CPU dung dé ghép ndi véi module IM361 dit ¢ céc
rack 1, 2, 3 gitp két ndi cac module ma rong vai CPU khi sb module I6n hon 8. Cép nbi

gitrahai rack laloai 368.
Trong truong hop chi ¢o hai rack, tadung loai IM365.

2.2. Phan logai ma hiéu:

Trong qua trinh thyc hién cau trdc caatin hiéu sb duoc biéu dién dudi dang:

1/ Bit : (vi dyu 10.0) dung dé biéu din sd nhi phan (co 2 giatri 1 hoac 0).

1

2/ Byte : (vi du MB0) Mot Byte gom ¢ 8 bits. Vi du gia tri cia 8 cong vao (IBO) hoic 8

cong ra(QB1),... dugc goi lamot byte:
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3/ Word: (vi du MW0= MBO + MB1) Mot Word gom ¢6 2 Byte nhu vay mot Word ¢6 do
dai 16 bits.

0 0 1|0 1 1 1 00 0 1 0 1 1 1 0
~— o S~ _
—_—— —_——

Byte O Byte 1

4/ Doppelword: (vi du MDO = MWO + MW2): c6 d6 dai 2 tir hoac 4 Byte tirc |a 32 bits

2.3. Kiéu da liéu:
Mgt churong trinh trong S7-300 ¢o thé sir dung cac kiéu dir liéu sau:

1/ BOOL: véi dung luong 1a 1 bit vacé giatri 1a0 hoac 1 (ding hodc sai). Pay la kiéu
dir liéu bién co hai giatri.
2/ BYTE: gom 8 bits, thuong dugc dung dé biéu didn mot s6 nguyén dwong trong
khoang tir 0 dén 255 hozc ma ASCII ciamot y tu.
Vi du: B#16#14 nghiala sd nguyén 14 viét theo hé dém co sb 16 ¢6 d6 dai 1 byte.
3/ WORD: gém 2 byte, dé biéu dién s nguyén duong tir 0 dén 65535 (216 - 1).
4/DWORD: Latir kép co giatri la 0 dén 232-1.
5/ INT: ciing c6 dung luong 1a 2 bytes, diing dé biéu dién mot so nguyén trong khoang -
32768 dén 32767 hay ( 2-15...215-1).
6/ DINT: gom 4 bytes, ding dé biéu didn so nguyén tir -2147483648 dén 2147483647
hay: (2-31....231-1).
7/ REAL: gom 4 bytes, ding dé biéu dién mot b thuc dau phay dong cé giatri |a -
3,4E38.....3,4E38.
Vi du: 1.234567e+13
8/ S5t (hay S5Time): khoang thoi gian, dugc tinh theo gio/phat/giay: (-2-31+ 231-1 ms).
Vi du: S5t#2h _3m 0s 5ms.
Pay lalénh tao khoang thoi gian 1a2 tiéng ba phat vas mili gidy.
9/TOD: Biéu dién giatri tirc thoi tinh theo Gio/phut/giay.
Vi du: TOD#5:30:00 la Iénh khai bao gia tri thoi gian trong ngay la 5 gio 30 phut.
10/ DATE: Biéu dién thoi gian tinh theo nam / ngay / thang.
Vi du: DATE#2003-6-12
Lalénh khai bao ngay12 thang 6 nam 2003.
11/ CHAR: biéu dién mot hoac nhiéu ky tu (nhiéu nhat 144 ky ti) (ASCII - code).
Vi du: ABCD
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2.4. C4u triic viing nhé va phwreng phap truy cip viing nhe ciza CPU S7-300:

+ Puoc chia ralam 3 vung chinh:

1) Ving chira chuong trinh tng dung: ving nhé chuong trinh duoc chia lam 3 mién:
al OB: Mién chira chuong trinh t6 chirc (cac chuong trinh ndy s duoc gioi thidu o
muc 1.2.5).

b/ FC: (Funktion): mién chira chuong trinh con dugc to chic thanh ham cé bién hinh
thirc dé trao doi dir liéu véi chuong trinh d& goi né.

¢/ FB: (Funktion Block): Mién chtra chuong trinh con, dugc to chirc thanh ham va co
kha nang trao di dir liéu véi bat ca mot khdi chuong trinh ndo khéc. Céc dir liéu nay
phai dugc xay dung thanh mat khdi dir liéu riéng (goi 1a DB-Data block).

2) Vung chira cac tham sd caa hé diéu hanh va chuong trinh @ng dung, duoc phan chia
thanh 7 mién khéc nhau, bao gom:

a. | (Procees image input): mién bo dém céc dit liéu cong vao sb. Trude khi thuc hién
chuong trinh, PLC s& doc gia tri logic cua tat ca cac dau vao va cét gitr chlng trong
ving nhé 1. Théng thuong chuong trinh ting dung khéng doc tryc tiép trang théi
logic cua cong vao s ma chi lay dir liéu caacong vao tir by dém 1.

b. Q (Process image output): mién bo dém céc cong ra sb. Két thic giai doan thyc hién
chuong trinh s8 chuyén gié tri logic cia by dém téi cac cong ra sd. Thong thuong
khong truc tiép gan giatri téi tan cong ra machi chuyén chiing vao bo dém Q.

c. M: Mién céac bién co. Chuong trinh wng dung sir dung viing nhé ndy dé luu giir cac
tham s can thiét va co thé truy cap no theo bit (M), byte (MB), tir (MW) hay tir kép
(MD).

d. T: Mién nh¢é phuc vu bo thoi gian (TIME) bao gom viéc luu giir gia tri thoi gian dat
truéc (PV-preset value), gia tri dém thoi gian tic thoi (CV- Curren value) ciing nhu
céc giatri logic dau racaa bo thoi gian.

e. C: Mién nhé phuc vy bo dém (counter) bao gdm viéc luu giir giatri dat truge (PV), va
giatri dém tic thoi (CV) vagiatri logic dau racaabo dém.

f. Pl: Mién dia chi cong vao ciia c&c modul tuong tu. Cac gia tri twong tu tai cong vao
cuamodul trong ty s& duoc doc va chuyén tu dong theo nhiing dia chi. Chuong trinh
rng dung co thé truy nhap mién nhé Pl theo tung byte (PIB), ting tir (PIW) hoac
theo tir kép (PID).

g. PQ: mién dia chi cong ra cho cac modul tuong tu. Céc giatri theo nhitng dia chi nay
dugc modul twong tu chuyén téi cac cong ratwong tu. Chuong trinh ing dung c6 thé
truy cap mién nhé PQ theo tiring byte (PQB), tirng tir (PQW) hay tirng tir kép (PQD)

3) Vung chira cac khéi dit liéu: dugc chialdm hai loai:

a. DB (Data block): mién chira c&c dit liéu duoc t6 chuc thanh khdi. Kich thudc ciing
nhu sb luong do nguoi s dung qui dinh, phi hop véi tirng bai toan diéu khién.
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Chuong trinh ¢6 thé truy cap mién nay theo tirng bit (DBX), byte (DBB), tir (DBW)
hoic tir kép (DBD).

b. L (Local datablock) : mién git liéu dia phuong, dugc cac khbi chuong trinh OB, FB,
FC t6 chirc va sir dung cho céc bién nhép tuc thoi vatrao doi giir liéu caa bién hinh
thirc caa chuong trinh véi nhitng khéi chuong trinh ¢& goi nd. Noi dung cia mot sb
dir liéu trong mién nhé ndy sé bi xoa khi két thic chuong trinh tuong ing trong OB,
FB, FC. Mién nay c6 thé truy cap tir chuong trinh theo bit (L), byte (LB), tir (LW)
hay tir kép (LD).

+ Cé&c vung nho cua PLC

Vung nhé chuong trinh (load memory) chira chuong trinh nguoi dung (khdng chira
diachi ky hiéu vachu thich) c6 thé |aRAM hay EEPROM trong CPU hay trén trén thé
nho.

Vung nhé 1am viéc (working memory) 1a RAM, chirachuong trinh do vang nhé
chuong trinh chuyén qua; chi c&c phan chuong trinh can thiét méi duoc chuyén qua, phan
nao khdng can & lai viing nhd chuong trinh , vi du block header, data block

Vung nhé hé théng (system memory) phuc vu cho chuong trinh nguoi ding, bao
gom timer , counter, viing nhé dix liéu M, bo nhg dém - xuat nhap. ..

Trén CPU 312IFM va 314 IFM vung nhé chuong trinh [ARAM va EEPROM; cac
CPU khéc c6 pin nuéi, ving nhé chuong trinh 1aRAM va thé nhé. Khi mat nguon hay &
ché d6 MRES ( reset by nhd) RAM s3 bi x6a. Mot sb viing nhé caa RAM ( timer,
counter, viing nhé M, khéi dit liéu..) co thé khai béo laluu giir (retentive) bang phan
mém S7 dé chuyén céc ving ndy sang bo nha luu gitt (NVRAM non volative )i di
khong c6 pin nuéi, kich thudc cy thé tly loai CPU.

Bang sau cho mot s thong sb chinh caa céc CPU

Thong 5 CPU 312IFM CPU 313 CPU 314 CPU 3141FM
Working 6KB 12KB 24KB 3KB
memory
Load 20KBRAM 20KBRAM 40KB 48KB RAM
memory 20KBEEPROM upto4MB upto 4MB 48KBEEPROM
FEPROM FEPROM
(memory card) (memory card)
Vantoc 0.7ms/1000 16rh 0.7ms/1000 16rh 0.3mg/1000 16rh 0.3ms/1000 1énh i
rhi phan rhi phan rhi phan phan
Data KB 2KB 2KB 2KB
Memory Retentivity Retentivity Retentivity Retentivity
adjustable adjustable adjustable adjustable
MBO..MB71 MBO.MB71 MBO..MB255 MBO..MB143
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Preset Preset Preset Preset MB0..MB15
MBO0..MB15 MBO..MB15 MBO0..MB15
Counter adjustable adjustable adjustable Adjustable
Retentivity Retentivity Retentivity Retentivity C0..C63
C0..C31 C0.C63 0..C63 Preset C0..C7
Preset CO..C7 Preset C0..C7 Preset C0..C7
Timer T0..T63 no T0..T127 TO..T127 T0..T127
retentivity Adjustable Adjustable Adjustable
Retentivity Retentivity Retentivity
T0..T31 T0..T127 TO.T71
Preset: no Preset: no Preset: no
Digital inputs 10 integrated + 128 512 496 + 20 integrated
128
6 integrated + 128 128 512 496 +16 integrated
Digital outputs
Analog 32 32 64 64 + 4 integrated
inputs
Analog outputs 32 32 64 64 + 1 integrated
Process 10.0.. 1127.7 10.0.. 1127.7 10.0.. 1127.7
image input
Process Q0.0..Q127.7 Q0.0..Q127.7 Q0.0..Q127.7
image output

2.5. Céu trlc chwong trinh:

2.5.1.Lap trinh tuyén tinh:

Phan bo nhé cia CPU danh cho chuong trinh tng dung co tén goi 1a logic Block. Nhu
vay logic block la tén chung dé goi tat ca cac khdi bao gom nhitng khéi chuong trinh t6
chirc OB, khdi chuong trinh FC, khdi ham FB. Trong céc loai khéi chuong trinh d6 thi chi
c6 khdi duy nhat khdi OB1 dugc thuc hién truc tiép theo vong quét. N6 dugc hé diéu hanh
goi theo chu ky lap véi khang thoi gian khong cach déu nhau ma phy thuoc vao do dai cia
chuong trinh. Céc loai khéi chirong trinh khac khong tham gia vao vong quét.
Vi t6 chirc chuong trinh nhu vay thi phan churong trinh trong khéi OB1 6 day du diéu
kién ciia mot chuwong trinh diéu khién thoi gian thuc va toan bo chuong trinh tng dung c6
thé chi can viét trong OB1 la du nhu hinh vé& sau. Céch t6 chuc chuong trinh véi chi mot
khdi OB1 duy nhat nhu vay duoc goi lalap trinh tuyén tinh.
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OB10 Nghét &
thdi diém dinh
trudc

OBl thuc
hién theo
vong quét

OB’82 Modu[
chuan doan Ioi

Hinh 2-1: So'do khéi kiéu Igp trinh tuyén tinh

2.5.2.Lgp trinh ¢6 cdu tric:

Khbi OB1 dugc hé théng goi xoay vong lién tuc theo vong quét.

Céc khdi OB khéc khong tham gia vao vong quét duoc goi bang nhitng tin hiéu béo
ngat. S7-300 c6 nhiéu tin hiéu bdo ngat nhu tin hiéu béo ngat khi c6 sy ¢6 ngudn nudi, co s
¢ chap mach & c&c modul mé rong, tin hiéu béo ngit theo chu ky thoi gian, vamdi loai tin
hiéu béo ngit nhu vay ciing chi ¢ kha nang goi mot khdi OB nhat dinh. Vi du tin hiéu béo
ngat sy ¢d nguon nudi chi goi khbi OB8L, tin hiéu bao ngat truyén théng chi goi khéi OBS8?.

MJdi khi xuat hién tin hiéu béo ngat hé thong s8 dirng cong viéc dang thuc hién lai, chang
han nhu tam dirng viéc thuc hién chuong trinh trong OB1, va chuyén sang thuc hién chuong
trinh xir ly ngit tong céc khdi OB tuong tng. Vi du khi dang thyuc hién chuong trinh trong
khdi OB1 ma xuat hién ngat béo sy cd truyén thong, hé thdng s tam dirng viéc thuc hién
chuong trinh trong OB lai dé goi chuong trinh trong khdi truyén théng OB87. Chi sau khi
da thue hién xong chuong trinh trong khéi OB87 thi hé théng méi quay tré vé hyc hién tiép
tuc phan chuong trinh con lai trong OB1.

Véi kiéu 1ap trinh ¢6 cau trdc thi khéc vi toan bo chuong trinh diéu khién duoc chianho

thanh céc khéi FC va FB mang mat nhiém vu cu thé riéng vadugc quan ly chung béi nhitng
khdi OB. Kiéu lap trinh nay rat pht hop cho nhirng bai toan phuc tap, nhiéu nhiém vy va lai
rat thuan loi cho viéc sira chira sau nay.

DR DR
» FB |—* FC > SFB
'\ -~ '\
OB
DR
DR
J B I/ FB J|— src
-~ | | |

Hinh 2-2: So'd6 kiéu lgp trinh ¢6 cdu trdc.
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OB: Organization Block

FB: Function Block

FC: Function

SFB: System Function block

SFC: System function

SDB: System Data Block

DB: Data block

Chuy: Bao gio FB ciing st dung chung véi DB.

2.6. Vong quét ciia chwronq trinh:

SPS (PLC) thuc hién céc cong viéc (bao gom ca chuong trinh diéu khién) theo chu
trinh lap. Mdi vong lap duoc goi 1a mot vong quét (scancycle). Mdi vong quét dugc bat
dau bang viéc chuyén di liéu tir cac cong vao s toi ving bo dém ao 1, tiép theo lagial
doan thuc hién chuong trinh. Trong tirng vong quét , chuong trinh dugc thuc hién tir [€nh
dau tién dén lénh két thic caa khdi OB1. Sau giai doan thyc hién chuong trinh lagiai
doan chuyén céac noi dung ciabo dém ao Q téi cac cong rasd. Vong quét duoc két thiic
bang giai doan xir ly cac yéu cau truyén théng (néu cd) va kiém tratrang théi caa CPU.
MJdi vong quét co thé mo ta nhu sau:

Vong quét (Cycle scan):

Goi ¢, c tin hiCu ti ®CUV \\'IhEn c.c tfn hidu ®Cu vyo

KiOm tra tring th,i lum Thtic hin ch--ng
viOc cfia CPU trxnh ®iOu khiOn
*—,

X0 1y ¢, ¢ y2u cCu vO truyOn th«ng (nOu cA)

Hinh1-8: Qua trinh hogt dong cua mgt vong quét.

Chly : Bé dém | va Q khong lién quan téi cac cong vaolra tirong tu nén cac Iénh truy
nhdp cong tirong tir duroc thiee hién triec tiép véi cong vat ly chir khdng thong qua bg dém.

Lap trinh v&i SPS S7-300 1



Thoi gian can thiét dé cho PLC thyc hién dugc mot vong quét dugc goi lathoi gian vong
quét (Scan time). Thoi gian vong quét khéng ¢b dinh, tirc 1a khong phai vong quét néo ciing
duogc thuc hién trong mot khoang thoi gian nhu nhau. C6 vong quét dugc thuc hién 1&u, co
vong quét dugc thyuc hién nhanh tuy thudc veo s lénh trong chuong trinh dugc thuc hién,
vao khéi luong dit liéu truyén théng. Trong vong quét 46 .

Nhu vay gitra viéc doc dir liéu tir ddi twong dé xtr |y, tinh todn va viéc gui tin hiéu diéu
khién dén ddi tugng c6 mot khoang thoi gian tré ddng bang thoi gian vong quét. N6i céch
khéc, thoi gian vong quét quyét dinh tinh thoi gian thuc caa chuong trinh diéu khién trong
PLC. Thoi gian vong quét cang ngan, tinh thoi gian thuc caa chuong trinh cang cao.

Néu sir dung céc khéi chuong trinh dic biét ¢o ché do ngat, vi du khdi OB40, OBSO,...
Chuong trinh cia cac khbi d6 s8 dugc thyc hién trong vong quét khi xuat hién tin higu béo
ngat cling chang loai. Céc khdi chuong trinh ndy c6 thé thyc hién tai moi vong quét char
khong phai bi go ép 1a phai ¢ trong giai doan thuc hién chuong trinh. Chang han mét tin
hiéu béo ngat xuat hién khi PLC dang & giai doan truyén théng va kiém trangi by, PLC s3
tam dirng cong viéc truyen théng, kiém tra, dé thuc hién ngat nhu vay, thoi gian vong quét
s3 cang 16n khi cang o nhiéu tin hiéu ngat xut hién trong vong quét. Do d6 dé nang cao
tinh thoi gian thuc cho chuong trinh diéu khién, tuyét ddi khéng nén viét chuong trinh xu ly
ngat qua dai hoac qua lam dung viéc sir dung ché do ngat trong chuong trinh diéu khién.

Tai thoi diém thyc hién lénh vaolra, théng thuong lénh khong lam viéc truc tiép voi
cong vao/ra ma chi théng qua bo nhd dém caa cong trong vang nhé tham sb. Viéc truyén
thong giira bd dém ao voi ngoai vi trong giai doan 1 va 3 do hé diéu hanh CPU quan ly. ¢
mot so modul CPU, khi gap lénh vaolra ngay lap tic hé thong s3 cho dirng moi ¢ong viéc
khéc, ngay ca churong trinh xir 1y ngat, dé thue hién véi cong vaolra.

2.7. Nhizng khéi OB dic biét:

Khbi OB1 c6 chirc nang quan ly chinh trong toan bo chuong trinh, c6 nghialand ss thyc
hién mot cach déu dan ¢ tirng vong quét trong khi thuc hién chuong trinh. Ngoai ra Step7
con ¢ rat nhiéu cac khdi OB dic biét khac vamdi khdi OB d6 c6 mot nhiém vu khac nhau,
vi du céc khdi OB chtra céc chuong trinh ngat caa cac chuong trinh béo 13i ,....Tuy thudc
vao tirng loai CPU khéc nhau ma co céac khdi OB khéc nhau. Vi du cac khdi OB dic biét.

1. OB10: (Time of Day Interrupt): Chuong trinh trong khdi OB10 s duoc thuc hién khi
giatri ciadong ho thoi gian thuc nam trong mot khoang thoi gian d& qui dinh. OB10 ¢6
thé duoc goi mot 1an, nhiéu lan cach déu nhau tirng pht, tirng gio, ting ngay,....Viéc qui
dinh thoi gian hay sb 1an goi OB10 duoc thuc hién bang chuong trinh hé thong SFC28
hozc trong bang tham s modul CPU nho phan mém Step?.

2. OB20: (Time Delay Interrupt): chuong trinh trong khéi OB20 s& duoc thyc hién sau mot
khoang thoi gian tré dat trudc ké tir khi goi chuong trinh hé thong SFC32 dé dat thoi
gian tre.
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3. OB35: (Cyclic Interrupt): Chuong trinh OB35 s duoc thuc hién cach déu nhau mot
khoang thoi gian ¢ dinh. Mic dinh khoang thoi gian nay 1a 100ms, xong ta co thé thay
d6i trong bang dat tham sb cho CPU nho phan mém Step?.

4. OB40 ( Hardware Interrupt): Chuong trinh trong khéi OB40 s3 duoc thuc hién khi xuét
hién mot tin hiéu b&o ngat tir ngoai vi dwa vao CPU thdng qua céc cong vaolra so
onboard dac biét, hoac thong qua cac modul SM, CP, FM.

5. OB80: (cycle Time Fault): Chuong trinh s¢ dugc thuc hién khi thoi gian vong quét (scan
time) vuot qua khoang thoi gian cuc dai ¢ qui dinh hodc khi c6 mét tin hiéu ngat goi
mot khéi OB ndo ¢6 makhéi OB nay chua két thiic ¢ 1an goi truge. Mac dinh, scan time
cuc dai 1a150ms, nhung co thé thay doi tham sb nho phan mém Step?.

6. OB81( Power Supply Fault): néu co 16i vé phan nguon cung cap thi s& goi chuong trinh
trong khdi OBS81.

7. OB82: (Diagnostic Interrupt) chuong trinh trong khéi ndy s dugc goi khi CPU phét
hién c6 18i tr cac modul vao/ra ma rong. Véi diéu kién cac modul vao/ra nay phai co
chirc nang tu kiém traminh.

8. 0B85 (Not Load Fault): CPU s& goi khdi OB85 khi phét hién chuong trinh tng dung c6
sir dung ché d6 ngat nhung chuong trinh xir ly tin higu ngat lai khdng co trong khoi OB
twong ung.

9. OB87 (Communication Fault): Chuong trinh trong khdi nay sé duoc goi khi CPU phét
hién thay 13i trong truyén théng.

10. OB100 (Start Up Information): Khéi ndy s& dugc thuc hién mot lan khi CPU chuyén
trang thal tir STOP sang trang thd RUN.

11. OB121: (Synchronouns error): Khéi nay s8 duoc goi khi CPU phét hién thay I5i logic
trong chuong trinh nhu d6i sai kiéu dir liéu hoac I8i truy nhap khéi DB, FC, FB khéng
cé trong bo nhd cia CPU.

12. OB122 (Synchronouns error): Khdi ndy s8 duoc thyc hién khi CPU phét hién thay 15i
truy nhap Modul trong chuong trinh, vi du trong chuong trinh ¢6 1énh truy nhap modul
ma rong nhung lai khéng cé modul nay.

Pé thyc hién thay doi cac chirc nang cua céc khbi OB trong CPU ta chi can kich dup
chudt tré vao vi ti CPU trong bang ciu hinh cang cia Project khi d6 trén man hinh s& xuét
hién mét cira s nhu sau:
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Properties - CPU 314 - (RO/52) ﬁl

General I Startup | Cucle/Clock Memary I Fetentive Memary I Interrupts
Time-of-Day [ntermipts Cyclic Interrupt I Diagnostics/Clock I Pratection

Pracesz image partition

Priority E=ecution [ms] Phaze offzet [mz]
oe30: |7 [5000 [ [oEiPa =]
oEzl: |8 [2000 [ [oBiPe =]
oB3z. |9 [1000 [ m
oe3z 10 [500 [ [oEiPe =]
meaz [ [200 [ [oEiRe =]
0635 [IB [1oo [ [oeTFe <]
oe3s [i3 [ E [oira =]
oB37.  [14 |20 [ m
oe3g  [15 I [ [oEiPe =]

Cancel | Help |

Hinh 1-9: Bang thay doi chirc nang cho OB

Chi y : Khéng phdi tdt ci cac CPU déu co cac khoi OBs nhur da gidi thiéu. S liwong va
chuing logi khéi OB tuy thugc vao tirng logi CPU.
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Chwong 3: Thiét bi phan cieng ciia PLC:

3.1. Cac modul:

3.1.1. Gigi thiéu chung:

Mudn x8y dung mot chuong trinh diéu khién sir dung phan mém Step7 can thuc hién céc
tha tuc nhu sau:

Khai béo ciu hinh cing cho mot tram PLC thudc ho Simatic S7-300/400.

Xay dung cau hinh mang gdbm nhiéu tram PLC S7-300/400 ciing nhu thu tuc truyén
théng gitra ching.

Soan thao va cai dit chuong trinh diéu khién cho 1 hodc nhiéu tram.

Giam sét viéc thuc hién chuong trinh diéu khién trong mét tram PLC va g& réi chuong
trinh.

Ngoai ra Step 7 con ¢ ca mot thu vién day da voi cac ham chuan hitu ich, phan tro gidp
Online rat manh c6 kha nang tra 16i moi cau hoi ciangudi sir dung vé céch sir dung Step 7,
vé ¢l phép lénh trong lap trinh, vé xay dung cau hinh ciing ciia mot tram ciing nhu cia mot
mang géom nhiéu tram PLC.

3.1.2. Cac modul:

1/ PS(Power supply): modul ngudn nudi. C6 3 loai 2A ,5A va 10A.

‘

PS307 T0E &

CPUJ314
IM3E0

Dl 3t O 20
DlzzwDC2 ]
Al3=1EBit
DO16xACT

-

—
Konfigurationstabelle
(Baugruppentrager) |:|

Y YW YWY

OO == [0 (| = | L P2 | =

Hinh 1-7:So do bo tri mét trgm PLC( S7-300).

2/ SM: Modul mé rong cong rin hiéu vao ra, bao gom:

a) DI(Digital input): Modul mé rong cong vao sd. So cac cong vao ciaa modul ndy co
thé 128, 16, 32 tuy thudc vao tirng loai modul.

b) DO(Digital output) Modul mé rong cong rasd. So cac cong ra caa modul ndy co thé
a8, 16, 32 tuy thugc vao tung loai modul.
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c) DI/DO: (Digital input/ Digital output): modul mé rong cac cong vao/ra sb sd cac
cong vaolra co thé 128 vao/8 rahoac 16 vao/16 ratuy thudc vao ting loai modul.

d) Al(Anaog Input): Modul mé réng cac cong vao tuong tu. V& ban chat ching chinh
|& nhitng bd chuyén ddi twong tu-sd (AD), tirc [a mdi tin hiéu twong tu dugc chuyén
thanh mot tin higu sb (nguyén ) c6 do dai 12 bit, sb cac cong vao cd thé 1a2, 4 hoic 8
tuy thugc vao tirng loai Modul.

e) AO(Analog ouput): Modul mé rong céc cong ra tin hiéu twong ty. Ching chinh |a
céc bo chuyén doi sb - twong tu (DA). S6 céc cong ratuong tu ¢d thé 142 hoic 4 tuy
thugc tirng loai modul.

f) AI/AO (Andog input/Analog output): Modul mé rong c&c cong vao ratuong tu. S6
céc cong co thé 124 vao/2 ra hoic 4 vao/4 ratuy thusc vao ting loai modul.

3/ IM (Interface module): Modul ghép néi. Pay laloai modul chuyén dung co nhiém vy

ndi tirng nhom céc modul mé rong lai véi nhau thanh mot khdi va duoc quan |y chung

boi mot modul CPU. Théng thudng cac modul mé rong dugc galién véi nhau trén mot
thanh d& goi 1a Rack. Trén mdi mot Rack chi ¢d thé ga duoc nhiéu nhat 8 modul mé
rong (khdng ké modul CPU, Modul nguén nuéi). Mot modul PU S7-300 ¢ thé lam viéc
truc tiép dugc véi nhidu nhat 4 Racks va cac Racks ndy phai duoc néi véi nhau bang

modul M.

4/ FM (Function modul): modul ¢6 chirc nang diéu khién riéng , vi du Modul chirc nang

diéu khién dong co budc , modul diéu khién dong co Servo, modul PID, modul diéu

khién vong kin.

5/ CP (communication modul): Modul phuc vu truyén théng trong mang giira cac PLC

véi nhau hoac gitra PLC véi may tinh.
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3.2. Xay dwng ciau hinh cieng cho tram PLC.
3.2.1. Xay dwng ciu hinh cing:

Buwocl. Khai bao va mg mét Project mdi:
M& mot file méi : Vao File chon New xuat hién hop thoai.(Hinh 1.4)

New Project

Uszer projects ] Libraries ] Multiprojects ]

M arne | Storage path I

bai 1 C:AProgram FileshSiemenshStepThe Fprof S 7_Proz
bai 2 C:AProgram FileshSiemenshStepThe Tprojbai_2
bai 3 C:AProgram FileshSiemenshStepThe Tprojubai_3
57Y_Pmwl  C:AProgram FileshSiemenshStepTheTprofnS7_Prol

Pit tén Mame: Type:
file i Y &n Dar| [Preject =
. Mé
Storage location [path: R
. e . duong
““Frogram FileshSiemenz\Stepya7fproj Browse... X Z
dan cat
' file

Cancel | Help |

Hinh 1.4: Kha b&o vamd mot Project méi

Sau khi khai b&o xong mot Project méi, trén man hinh s8 xuat hién Project d6 nhung &
dang rdng (chua cb gi trong project), diéu ndy ta nhan biét duoc qua biéu twong thu muc
bén canh tén Project giéng nhu mat thu muc réng cia Window.(Hinh 1.5)

Biéu = ) 2
tuong
At tAe

Hinh 1.5 : Biéu twong mét Project mdi.
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Bwéc 2: K hai bao ciu hinh citng cho mét tram PLC :
Vi simatic S7-300 bang céach vao: Insert -> Station ->Simatic 300- Station:(Hinh 1.6)

®J SIMATIC Manager - Bui V''n Dan |Z][§][Z]

Iru::er't PLC  View Options ‘Window Help
1 SIMATIC 400 Station jvﬂl %‘%i@! %

2 SIMATIC 300 Station

3 SIMATIC H Station
4 SIMATIC PC Station
5 Other station

& SIMATIC 55

7 PGIPC

Inserts SIMATIC 300 Station at the cursor position, A

Hinh 1.6: Khai b&g cdu hinh citng cho
Trong treong hop khédng muon khai béo cau hinh cirng madi ngay vao chuong trinh (tng

dung ta co thé chon thang. Pong tac ndy sé hitu ich cho nhiing truong hop mot tram PLC ¢
nhiéu phién ban tng dung khéac nhau.

Sau khi @& khai bdo mot tram (chén mot Station), thu muc Project chuyén sang dang
khéng rdng véi thu muc con trong nd tén mac dinh 1a Simatic300(1) chira tép thdng tin vé
cau hinh cirng caatram.(Hinh 1.7)

XJ SIMATIC Manager - Bui ¥'*n Dan =13
File Edit Insert PLC View Opltions ‘Window Help

D] 297 & |E=|=| dnl [ 2| =)= & [ Me Fitter > = | 28l =

'£% Bui ¥''n Dan -- C:\Program Files\Siemens\Step¥isfproj\Bui_V "'n_ [;HE”E]

mlly Hardware \

Tép chira
thong tin vé
cau hinh cting
curatram

Press F1 ko get Help, [ [ | )

Hinh 1.7:Man hinh khai bao csu hinh cizna cho tam PLC
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Pé vao man hinh khai béo cau hinh ciing, ta nhay chuét tai biéu twong Hardware. Trong
hop thoai hién rata khai béo thanh Ray (Rack) va cac module co trén thanh Ray do.
Vi du:(Hinh 1.8)

[ Hw Config - [SIMATIC 300(1) [Configuration) -- Bui ¥"'n Dan]

Em Station Edit Insert PLC Wiew Options Window Help - ax
| Dlc|e-® | & =|e| bl e 28w
ﬂ ) 1 = Bt [Standard =]
‘ PS5 307 A +-a PROFIBUS DP
CPU 31 & PROFIBUS-PA,
I 360 - SIMATIC 300
D800 e ] C7
¥ +-[ CP-300 Bang
+-[_] CPU-300 danh
ﬂ‘ [0 UR + I:_'| Ft-200 muc
+-_] Gateway N
Slat Module Order number Firrware | M. [ 1. | G.. | C.. | +- IM-300 T ceC
1 | [] PS 30724 EESY 307-1BA00-0&40 +- ] M7-E=TENSION mOdU|
2 |8 CPU 314 EESY 314-1AE04-D4B0 1.2 & +-_] P5-300 dé lva
2 (|3 IM360 BESY 260-3A400-0&40 2000 +-[_] RACK-200 chon
4 |4 DIS/DO8-DC24V/054  [BEST 323-1BHO1-04A0 0 0 +-[_7 5M-300 ~
5 |4 DIS/DO8DC24V/054 BEST 323-1BHO1-0AAD 4 4 + SIMATIC 400
| B ][] Al4/A02-0/08i BESY 334-0CEM -D&a0 288...[288... + SIMATIC PC Baged Contral 200,400
(I +- &, SIMATIC FC Station
i
3
10
11
=
57-300 signal modules =
FressFito gek Help. Chg

Hinh 1.8: Thu vién dé |ldy cac Modul

3.2.2. CAcma modul PLC :
Khi khai béo phai dting ma hiéu cho tirng module(mé hiéu nay duwoc ghi tryc tiép trén
cac module) thuc hién khai bao dung trinh ty sau:
1. Khai bao nguon nuéi cho CPU : SPS 307 2A — 6ES7 307_1BA00_ 0AAOQ
2. Khai bao logi CPU: CPU314 - 6ES7 314 1AEO04 O0AAO
3. Khai bao module IM day la module ghép néi giit cac module mé réng thanh mgt
khoi va durgc quan |y chung béi mgt CPU (néu can sik dung thi khai béo): 1FM
360 —6ES7 360_3AA00_OAAO
Chay: Tirvitri sé 4—11 day la cac vj tri dé khai bao cac modul mé réng:
4. Khai bdo modul mg rgng DI/DO. : DI8/DO8xDC24V/0,5V —6ES7 323 _

1BHO1_0AAO

5. Khai bao modul mo rgng DI/DO.: DI8/DO8xDC24V/0,5V — 6ES7 323 _
1BHO1_0AAOQ

6. Khai bao modul mg rong AI/AO.: Al4/A02x8/8bit — 6ES7 334 _ OCEOL _
0AAO
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Step7 gidp viéc khai béo ciu hinh cang duoc don gian nho bang danh muc céc module
cuand. Mudn dua module ndo vao bang ciu hinh ta chi can dénh dau vi tri noi module s3
dugc dua vao rdi nhay kép chudt trd tai tén cia module d6 trong bang danh muc céc
module kém theo.
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Chwong 4: Ngon ngir lap trinh

4.1..0ui trinh thiét ké churonq trinh diéu khién dung PLC:

Qui trinh thiét ké hé théng diéu khién ding PL C bao gom cac budc sau:

1.X&c dinh qui trinh diéu khién:

Piéu dau tién can biét 1a ddi tuong diéu khién ciia hé thong, muc dich cinh caa PLC la
phai diéu khién dugc céc thiét bi ngoai vi. Cac chuyén dong cia dbi tuong diéu khién dugc
kiém tra thuong xuyén bai céc thiét bi vao, cac thiét bi nay gii tin hiéu dén PLC vatiép
theo d6 PLC s& duatin hiéu diéu khién dén céc thiét bi dé diéu khién chuyén dong caa doi
tugng. Dé don gian, qui trinh diéu khién c6 thé mo ta theo luu d6 (hinh vé 2-3).

2.xac dinh tin hiéu vao ra:

Budc thi hai 1a phai xé&c dinh vi tri két ndi gitra cac thiét bi vao ravoi PLC. Thiét bi vao
co thé latiép diém, cam bién, Thiét bi ra co thé 1a Role dién tir, Motor, dén, Mdi vi tri két
ndi duoc dénh sd twong ty ang véi PLC sir dung.

3.S0gn thao chuong trinh:
Chuong trinh diéu khién duoc soan thao dudi dang luu d6 hinh thang nhu d& trinh bay ¢
budc 1.

4.Nap chuong trinh vao bg nho:

Cap ngudn cho PLC, cai dat cdu hinh khéi giao tiép 1/0 néu can (Phy thugc vao ting
loai PLC). Sau d6 nap chuong trinh soan thao trén man hinh vao b nhé cia PLC. Sau khi
hoan tt nén kiém tradi bang chirc nang tu chuan dodn vanéu co thé thi chay chuong trinh
md phong hoat dong cua hé thong (Vi du chuong trinh S7-SIM, S7- VISU,...).

5.Chay churong trinh:

Trudc khi khai dong hé thong can phai chiac chan day ni tir PLC dén céc thiét bi ngoai
vi la duing, trong qua trinh chay kiém tra co thé can thiét phai thuc hién céc budc tinh chinh
hé thdng nham dam bao an toan khi dwa vao hoat dong thyc té.
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Qui trinh thiét ké hé théng diéu khién bing PLC:

Xéc dinh yéu ciu
cua hé thong

v

V& luu do diéu
khién

\ 4

Liat ke cac thiét

bi I/Otuong ting

véi cac dau I/O
cua PLC

¥

Soan thao
chuong trinh

¥

Nap chuong trinh

vao PLC
Stra chita chuong
trinh
A
\ 4
Chay m6 phong
vatimloi
NO YES

A\ 4

Két ndi cac thiét
bi /O vao PLC

¥

Kiém traday nbi

A\ 4

Chay thir chuong
trinh

—"

Kiémtra

NO

Chay t6t?

‘ YES

Nap vao EPROM

\ 4

Tao tai liéu
chuong trinh

A\ 4

Chim dut

Hinh 2-3: Qui trinh thiét ké mgt hé thong diéu khién ty dong.
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4.2.Cac ngdn nagir lap trinh:

a) Céacngon ngir lap trinh
Déi véi PLC S7-300 c6 thé sir dung 6 ngdn ngir dé |ap trinh.

1/ Ngon ngiz Igp trinh LAD:
Vi loai ngdn ngir ndy rat thich hop véi nguai quen thiét ké mach diéu khién logic

chuong trinh dugc viét dudi dang lién két giira cac cong tac:
Vi du:

w: khoi dong dong co 3 pha

"Ehoi ~dan
D™ dong™ ra™
In.o In.1 Qo.o
11 I { —
~dau

Hinh 2-4: vi du kiéu Igp trinh LAD.
2/ Ngbn ngir Igp trinh FBD :

Loai ngdn ngir ndy thich hop cho nhitng ngudi quen sir dung vathiét ké mach diéu khién
S0.
Chuong trinh dugc viét dudi dang lién két cia cac ham logic ky thuat so:

Vi du:

Hinh 2-5: Vi dy kiéu lgp trinh FBD.
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3/ Ngbn ngiz Iap trinh STL

bay 1a ngdn ngtt ap trinh thong thuong caa may tinh. Mot chuong trinh dugc ghép boi
nhiéu Iénh theo mot thuat toan nhat dinh, mdi 1énh chiém mot hang va déu cd cau tric
chung la: "tén Iénh" + "toan hang".
Vi du:

Hinh 2-6: Vi dy kiéu lgp trinh STL.
4/ Ngbn ngzz Igp trinh SCL (Structured Control Language):
Kiéu viét chuong trinh ndy sir dung ngén ngir PASCAL. Rat phtl hop cho nhiing nguoi

daviét cac chuong trinh bang ngdn ngir may tinh.
Vi du:

FUNCTION_BLOCK FE 20

WAR_INPUT

ENDYWERT : INT,

END_WAR

WAR_IN_OUT

101 - REAL;

END_WAR

WAR

INDEX : INT;

END_WAR

BEGIM

CONTROL := FALSE;

FOR INDEX := 1 TO ENDWERT DO

a1 =101+ 2,

IF 131 > 10000 THEN

CONTROL = TRUE

END_IF;

END_FOR;

END_FUNCTION_BLOCK
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5/ Ngbn naiz Idp trinh : S7-Graph.
Vi du:

Stepi

51 -
Stepi Adtion
Action

| holotor Limit switch
1| L1 il
! . o I Transition1
Condiions
Step
52 -
Step? Action
| Inputd iz
—I | | ——————— .
Condians Transition2

Hinh2-7: So do khoi ldp trinh kiéu S7-Graph.

6/ Ngbn ngzr ldp trinh : S7-HiGraph.

Day lamot loai ngdn ngir viét chuong trinh rat phl hop cho céc bai toan 1am viéc ¢é tinh
tuan tu. Tai mdi thoi diém chi c6 mot budc dugc thuc hién. Véi kiéu 1ap trinh ndy nguoi 1ap
trinh phai sir dung phuong phép |ap trinh c6 ciu trdc.

Vi du:

Fosition

Mock erechalte
inks= crehen
1 2 4 Inde:x ausgefahnen ]’f\ Koordinstor

ho

oo

Graph iy Koordination der
Funktionzeinheten

. N D M}D
i)

Hinh 2-8 : So d6 lap trinh bang ngdn ngiz S7-HiGraph.
Trong cudn tai liéu ndy s3 gidi thiéu 4 loai ngdn ngir ding dé lap trinh (FBD, STL, LAD
va STGRAPH) trong phan bai tap mau.

Index eingefatren Gegenlager
spannenidsen

e Funkti onseinheten
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b) .Nap chwong trinh va giam sat viéc thwc hién chwong trinh.
+ . Nap chuwong trinh sogn thdao tir PC xuéng CPU:
Chuong trinh sau khi d¢& soan thao can duoc truyén xubng CPU. Pé 1am duoc diéu nay,

ta nhan chuot tré vao biéu tuong nay s trén thanh cdng cu vatra oi day di céc cau
hoi. Cha y khi nap chuong trinh can phai dat CPU ¢ trang tha Stop hoic dat CPU & trang
thai RUN-P.

+ .X0a chwong trinh da co trong CPU:

Pé thyc hién viéc nap chuong trinh méi tir PC xudng CPU ta can thuc hién cong viéc
x0é chuong trinh d& co san trong CPU. Piéu nay ta thuc hién cac budc nhu sau:
- Puatrang thd caaCPU vé STOP : Tir man hinh chinh caa Step7 ta chon lénh:

QSIMHTIE Manager - [minhhuynh_1 —- F:4S7_projecks’ nhhu; — O] =]
% Fil= Edit Insert | pPLC  Wiew Options  Window  Help — =] =]
| IE-:I gTIﬁI Access Rights » H I < Ma Filter >
E!% rinbhiynb_ 1 Covenload Chrl+L
=- [ SIM.-’-‘-.TI_E ar Compile And Download Chjects

EI CPU Uplaad
=-{E7 571 Upload Station
LE_.I Copy RAM to ROM, .,
@ Diowwnload user pragram o mermory card

Sawe ko Memory Zard,,

Retrieve From Memory zard, ..

Mamage My Systerni.. .

Display Accessible Modes

CPU Messages. ..
Display Force Yalues
Monitor/Modify Yariables

Diagnostic/Sekting Hardware Diagnostics
e — v Module Information... Ch
i Operating Maode. .. ki
Assign Ethernet Address. .. = =
ClearfReset. ..
assign PGIRC

Set Time of Day. ..

Cancel Fia/RiC assignment

Update Operating Systent. ..

Deletes all block objects saved on the selected module. 4

Hinh 3-29
+ .Quan sat viéc thurc hién chwong trinh:
Sau khi d& nap churong trinh soan thao xuéng CPU Itc ndy chuong trinh d¢& dugc ghi vao
bo nhé cia CPU. Khi d6 ta co thé tach roi PC va CPU ciia S7 ma chuong trinh van hoat
dong binh thuong. Bé thyc hién viéc quan sat qué trinh hoat ¢ong ciia chuong trinh va CPU

%]

ta sr dung chirc nang giam sét chuong trinh bang cach nhan vao biéu tuong ndy ==L trén
thanh cdng cu. Sau khi chon chirc nang gidm sét chuong trinh ndy thi trén man hinh s8 xuat
hién mot cira so sau:
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Tuy theo kiéu viét chuong trinh ma ta nhan duoc su khéc nhau vé kiéu hién thj trén man
hinh (Duéi day sir dung kiéu viét chuong trinh FBD).

[FlLAD/STL/FBD - [@0B1 -- minhhuynh_1\SIMATIC 300(1)}CPU 314 ONLINE] =101 %]
{F Fle Edit Insert PLC Debug Miew Options Window Help _Iﬁllﬂ

D|c|2-d] & &[] <] el [S [&
3 o) T 1 i S O el S 4

- il
OBl : "Main Program 3weep (Cycle]™
Hetwork 1: Title: o] Mew ne &
"""""" FH-{&] Bit logic
CS B#-{] Compa
1| =s_cup [#-{25 Conve
I0.0 = C17 -3 Courte
0 [+1-{88] DE call
I0.1 -qCD {51 Jumps
I0.2 o 5 s iﬂ?}gunc 2 Inkege
: {78 Flnatin
CHO25 CHO12 1 »
C#ZE5 = PVCYV ECD =Mz 0o.n0 —_—
— £
0 - =
In.3 -1k 1]
- — = —
Press F1 ta get Help., i WREONTTTT [abs <52 Nw i F g

Hinh 3-30: Quan sat qua trinh hoat dong.

Ngoai ratacon ¢ thé quan sé dugc ndi dung caa 6 nhé. Nhitng & nhd muén quan sét
can phai khai béo trong bang Variable.

[EB[er —avariobie tabiel I =loix]

Table Edit Insert PLC Wariable Wiew ©Options Window Help
#| Dl(@| 8| w2 x|[2= 8| \|| Dfar @ 5|
[EA[@variable table1 oM R =10] x|

Al rddress Symbal | Display Format | Status value Modify value

1| 1 00 “vao 1" BOOL Il e

2| 1 01 vag 2 EODOL | false

3| O 00 a1 EDOL e

4| Mw D HEx W GHOOOE

5| w2 HEx W #0011

& C 0O COUNTER CHi1

7
nguyen_cong|SIMATIC 300(1) W < [Rdm labs < 5.

Hinh 3-31: Quan sat ngi dung cua 6 nho.

Sau khi khai béo tat ca cac bién can quan st ta kich vao phim quan sét trén man hinh
xuat hién cira so nhu hinh trén. Tuy theo yéu cau ma ta kich vao phim quan st tuong tng
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trén man hinh s& hién thi noi dung cia 6 nhé tai thoi diém hién tai hay lién tuc quan sét theo

tirng thoi diém.

4.3 Nhém ham L ogic tiép diém:

1/ Ham AND : Toan hang la kiéu di lieu BOOL hay dia chi bit ,Q, M, T, C, D, L

FBD

LAD

STL

I0.0—

I0.1—

Q4.0
!

(L

I
I
i

= O O

o0 O

Hinh 4-1: Céach khai bao ham AND
Tin hiéu ra Q4.0 s bang 1 khi dong thoi tin hiéu 10.0=1 va10.1=1.

Dt liéu vao vara:

Vao: 10.0,10.1: BOOL
Ra: Q4.0 BOOL
2/ Ham OR : Toén hang lakiéu di liéu BOOL hay diachi bit 1,Q, M, T, C, D, L.
FBD LAD STL
=1 I0.0 n4.0 ] I 0.0
I0.0 — Q4.0 f { — 1] I 0.1
= ID.}J = ] 4.0
I0.1 — —

Hinh 4-1: Céach khai bao ham AND
Tin hiéu raQ4.0 s bang 1 khi dong thoi tin hiéu 10.0=1 va10.1=1.
Dt liguvao vara:

Vao: 10.0,10.1: BOOL
Ra : Q4.0 BOOL
2/ Ham OR : Toén hang lakiéu di liéu BOOL hay diachi bit 1,Q, M, T, C, D, L.
FBD LAD STL
=1 I0.0 n4.0 ] I 0.0
I0.0 — Q4.0 f { — 1] I 0.1
= ID.}J = n} 4.0
I0.1 — —

Hinh 4-2: Khai bao ham OR

Tin hiéu rass bang 1 khi it nhat c6 mot tin hiéu vao bang 1.

1
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Dir liéu vao vara:

Vao: 10.0,10.1: BOOL
Ra : Q4.0: BOOL
3/ Ham NOT:
FBD LAD STL
- L ‘ 10.0 04.0 EDT E 0.0
0.0 — Ly ‘ || ki { . i 4.0

Hinh 4-3: Khai bao ham thuc hi¢n chirc nang phu d@inh.
Tin hiéu ra s langhich dao caatin hiéu vao.

Dt liéu vao vara

Vao: 10.0 BOOL
Ra : Q4.0 : BOOL
4/ Ham XOR: Toan hang la kiéu di liéu BOOL hay dia chi bit I, Q, M, T, C, D, L.
FBD LAD STL
XOR 10.0 0.1 Q4.0 X I 0.0
I0.0 — 04.0 |} |1 { ¥ I 0.1
= = ] 4.0
I0.1 — et I0.0 Io.l
1/ ! |
Hinh 4-4: Khéi thyec hién chirc nang XOR.
Tin hiéu raQ4.0= 1 khi 10.0 khac 10.2
Dt liéu vao vara
Vao: 10.0,10.1 BOOL
Ra : Q4.0 BOOL
5/ Lénh xoa RESET: Toan hgng la diachibitl, Q, M, T, C, D, L.
FBD LAD STL
4.0
Z R ‘ I0.0 Q4.0
10.0 — - || {R— | & I 0.0
‘ E 1] 4.0

Hinh 4-5: Khéi thyc hién chirc nang RESET
Tin hiéu raQ4.0 =0 (Q4.0 s¢ dugc xo0a) khi 10.0 =1 .
Dt liéu vao vara
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Vao: 100 : BOOL
Ra: Q4.0 : BOOL

6/ Lénh SET: Toan hgngla dia chibit1,Q, M, T, C, D, L.

FBD LAD STL
LSl 0.0 n4.0
rood b ° | {5
F I 0.0
1 1] 4.0

Hinh 4-6: Khéi thyc hién chirc nang SET.
Tin hiéu raQ4.0 = 1 (Q4.0 sz duoc thiét Iap ) khi 10.0 =1.
Dt liéu vao vara:
Vao 100 : BOOL
Ra Q4.0 : BOOL

7/Bé nho' RS Toan hgng la dia chi bit 1, Q, M, D, L.

FBD LAD STL
Mo.0 Mo.0 rs I 0.0
RS 0.0 RS Q4.0 B M 0.0
I0.0—FR Q4.0 { f e U | 4 I 0.1
= 10,1453 3 M n.o
I0.1 —35 0 — iy bul 0.0
= ] 4.0

Hinh 4-7: Khéi thyc hién chirc nang RS
Khi 10.0 =1 val0.1 =0 Merker M0.0 bi Reset va dau ra Q4.0 14"0". Néu 10.0 = 0 va
10.1 = 1 thi Set cho M0.0 vadau raQ4.01a"1".
Khi ca hai dau vao Set va Reset cling dong thoi =1 thi M0.0 va Q4.0 co giatri 1a"1".
Dt liéu vao vara
Va 100,101 :BOOL
Ra Q4.0 : BOOL

8/ Bo nh¢ SR: Toan hgng la dia chi bit 1, Q, M, D, L

FBD LAD STL
Cro
MO.0 I0.0 SR 4.0 i I D.l
SR | | 8 I— | & - 0.0
0.0 —3 04.0 .
. _—" i n 0.0
10,1 —R  p— ' = . <ol

Hinh 4-8: Khéi thyc hién chizc nang SR
Khi 10.0 = 1va10.1 =0 thi Set cho Merker M0.0 vadau ra Q4.0 1a"1". Néu 10.0 = 0 va
10.0 = 1 thi M0.0 bj Reset vadau raQ4.01a"0".
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Khi ca hai dau vao Set va Reset cling dong thoi =1 thi M0.0 va Q4.0 c6 giatri 1a"0".
Dt liéu vao vara
Vao 10.0,10.1 : BOOL
Ra Q4.0 : BOOL
Chu y: Trong ki thudt so trang théi cia trige RS s& bi cam khi R=1 va S=1. Nén ¢ day ¢
hai loai bé nhé RSva SR 1a logi Trigo wu tién Rhay wu tién S
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4.4.B6 thoi gian:

4.4.1 Nguyén ly lam viéc chung ciza b Timer.

Bo thoi gian Timer [abo tao thoi gian tré T mong mudn giira tin hiéu logic dau vao X(t)
vadauraY (t)

Hinh 4-34: So dé khéi bo
um Y1) thoi gian.
—¥ Timer >
T-bit
PV
CcVv

S7-300 c6 5 bo thoi gian Timer khéc nhau. Tat ca 5 loai Timer ndy cling bat dau tao thoi
gian tré tin hiéu ké tir thoi diém co suon [én caatin hidu dau vao , tic lakhi ¢d tin hiéu dau
vao U(t) chuyén trang théi tir logic "0" Ién logic"1", duoc goi lathoi diém Timer duoc kich.

Thoi gian tré T mong muén duoc khai béo véi Timer bang gia tri 16 bits bao gom hai
thanh phan :

- b6 phén giai voi don vi la mS. Timer cia S7 ¢0 4 loai phén giai khac nhau |a 10ms,
100ms, 1sva 10s.

- Mot sb nguyén BCD trong khoang tir 0 d¢én 999 duoc goi 1a PV ( Preset Vaue- giatri dat
trudc).

Nhur vay thoi gian tré T mong mudn s& duoc tinh nhu sau

T=D¢ phan giai x PV.

Ngay tai thoi diém kich Timer, giatri PV duoc chuyén vao thanh ghi 16 bits cia Timer
T-Word ( goi lathanh ghi CV- Curren value- gia tri tiec thoi). Timer s¢ ghi nhé khoang thoi
gian troi qua keé tir khi kich bang cach giam dan mot cach tuong ang ndi dung thanh ghi CV.
Néu noi dung thanh ghi CV tré vé bang 0 thi Timer d& dat duoc thoi gian mong muén T va
diéu nay dugc béo rangoadi bang cach thay doi trang théi tin hidu dau ra Y (t). Viéc thong
bo rangoai bang cach doi trang théi tin hiéu dau ra Y (t) nhu thé nao con phy thuc vao loai
Timer duoc sir dung.

Bén canh suon |én ciatin hiéu dau vao U(t), Timer con co thé kich bang suon 1én caa
tin hiéu kich cha dong c6 tén latin hiéu ENABLE néu nhu tai thoi diém c6 suon [én caatin
hiéu ENABLE, tin hiéu d¢au vao U(t) co gic la"1".

Tung loai Timer dugc danh sd tir O dén 255 (tuy thudc vao tirng loai CPU). Mot Timer
duoc dat tén [a Tx, trong d6 x 14 sd hiéu caa Timer ( 0<=x<=255). Ky hiéu Tx ciing déng
thoi latin hiéu hinh thirc cua thanh ghi CV (T-Word) va dau ra T-bits caa Timer d¢6 . Tuy
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chling ¢6 cling dia chi hinh thirc , nhung T-Word va T-bits van duoc phan biét véi nhau nhe
kiéu Iénh sir dung todn hang Tx. Khi ding 1am viéc vai tir Tx duoc hiéu 1a T-Word con khi
lam viéc vai diém thi Tx dugc hiéu |a T-bit.

Pé xOatuc thoi trang théi caa T-word va T-bit ngudi ta sir dung mot tin hiéu reset Timer
. Tai thoi diém suon |én cuatin hiéu nay giatri T-Word va T-bit ddng thoi c6 giatri bang 0
tirc 1a thanh ghi tac thoi CV duoc dat vé 0 vatin hidu dau ra ciing c6 trang théi Logic 1a"0".
Trong thot gian tin hiéu Reset co giatri logicla"1" Timer s¢ khong lam viéc.

4.4.2. Khai bdo sir dung:
Céc tin hiéu diéu khién cho mot b Timer phai dugc khai bédo bao gom céc budc sau:
- Khai béo tin hiéu ENABLE néu mubn sir dung tin hiéu cha dong kich.
- Khai bo tin hiéu dau vao U(t).
- Khai béo thoi gian tré mong muon TW.
- Khai béo loai Timer dugc sir dung (SP, SE, SD, SS, SF).
- Khai béo tin hiéu xo& Timer néu muén sir dung ché d6 Reset chii dong.
Trong céc budc trén thi budc 1 va’s co thé bo qua.
- Dangdir liéu veo / raciuabd Timer:

S:BOOL Bl (DUAL): WORD
TW: S5TIME BCD (DEZ) : WORD
R:BOOL Q:BOOL

1. B¢ thoi gian SP:

-So do khoi:
FBD LAD STL
TS 5 A I 0.0
g SS_PULSBEI 0.0 5 FULSE 4.0 ;P '?ST#ZS :
. = s s
’ y A I 0.1
35925 —TV  BOD[-... 04.0 ET 5
W BRI
- 38T425 wr o
=R 0 T . NOF O
LT 5
= Q 4.0

Hinh 4-35: B¢ thoi gian SP.

-Nguyén ly lam viéc:
Tai thoi diém swon 1én caa tin hiéu vao SET thoi gian s8 dwoc tinh dong thoi gié tri
Logic & dau rala"1". Khi thoi gian dat két thic giatri dau raciing trg vé 0.
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Tinhiéuvao S — l l

|
|
|
Tinhiéuvao R ‘
|
|

Thoi gian dat — | | |
‘ [ | | | |

Piura |

Pau radao = | |

Hinh 4-36: Gian do thoi gian cia bg tgo tré kiéu SP.
Khi c6 tin higu RESET (R) thoi gian tinh lap tac tro vé 0 vatin hi¢u dau raciing giatri
[a"o".
-Truong hop khong sir dung céc tin hiéu dau vao SET(S), RESET ( R), Bl va BCD ta sir
dung khéi Timer S| sau:

‘‘‘‘‘‘‘‘‘‘‘

Tin hiéu dau vao 10.0 chinh 1atin

TS
hiéu kich. & 5P
N . IN.0 = —

S5T#2s lathoi gian dat 2s

55T#25 —{TV
Tin hiéu rrfl cuabd thoi gian tac Hetwork 2 : Title:
dong toi dau ra Q4.0 140

e =

T5 = —

Hinh 4-37: Vi du khai bao mgt bg thoi gian SP
2. B¢ thoi gian SE.

FBD LAD STL
Th TS s I .0
§_PEXT 10.0 % FEXT 04.0 L 35TH#23
I0.0=5%  EIf... | | PR [ SE T 5
. ) i I 0.1
55T§25 =TV BCD P 04.0 Jdw L R T 3
- S5T#24 wE o
10.1 4 T 5
= Q 4.0

Hinh 4-38: Khéi hamthoi gian SE
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-Nguyén ly lam viéc:

Tai thoi diém suon 1én caa tin hiéu véo SET cudi cing bo thoi gian duoc thiét 1ap va
thoi gian s8 duoc tinh dong thoi giatri Logic ¢ dau rala"1". Két thic thoi gian dat tin hiéu
dau rass tro vé 0.

Tinhiéuvao S
Tinhiéuvao R

Thoi gian dat

Paura _I_J_I
bau radao T

T

Hinh 4-39: Gian do thoi gian khoi SE

Khi c6 tin higu RESET (R) thoi gian tinh 1ap tac tro vé 0 vatin hi¢u dau raciing giatri
[a"0".

3. B¢ thoi gian SD.

FBD LAD STL
A 0.0
L §ETH28
T3 s T 5
5007 T L I 0.1
I0.0—5  BIf 10 T 0.0 E T .
I () NOP O
Z 4w BIL,.
- §5TH25 A T .
I0.1=—R 0 -
iR Bl = ] 4.0

Hinh 4-40: So do khoi ham SD.
-Nguyén ly lam viéc:
Tai thoi diém suon [én caa tin hiéu vao SET b thoi gian duoc thiét 1ap va thoi gian s
duoc tinh. Két thic thoi gian dit tin hiéu dau ra s8 co gia tri 1a"1". Khi tin hiéu dau véao

1
AN

kich S1a"0" dau ra ciing lap tuc tro vé "0" nghialatin hiéu dau ra sé khdng duogc duy tri hi
tin hiéu kich co giatri la"0".

Lap trinh v&i SPS S7-300 1



Tinhiéuvao S g 5 :
Tin hicu vio R - .

Thoi gian dat
Pau ra

bau radao

I

Hinh 4-41: Gian do thoi gian SD.

Khi ¢ tin higu RESET (R) thoi gian tinh lap tic tro vé "0" vatin hiéu dau raciing gia
trila"0".

-Truong hop khdng sir dung céc tin hig¢u dau vao SET(S), RESET ( R), Bl vaBCD tasir
dung khéi Timer SE sau:

Hetwwork 1: Title:

Tin hiéu dau vao 10.0 chinh latin B =
. , I0.0 —I—i—
hiéu kich.
SETHZS =TV
S5T#2s lathoi gian dat 2s
o4.0

Tin hiéu racaabd thoi gian tac TS_I & I_l - |
dong téi dau ra Q4.0.

Hinh 4-42: vi du si dung khoi ham SD.
4. B¢ thoi gian SS.

FBD LAD STL
TS 15 i I 0.0
50078 0.0 s 14.0 L SET#23

10.0—3%  BIf. N : 0 ) gz T 5

Il i I 0.l
85T§2% — TV BOD . 4.0

d 2 srys TV BIL., e

10.1—R 0 N EDP 'T" .
= q 4.0

Hinh 4-43: Khai b&o b¢ thoi gian SS.
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Tinhiéuvao S

Tin hiéu vao R |_: |_:

Thoi gian dat | | i | : — |_
Pau ra g |_
Pau radao |_

Hinh 4-44: Gian do thoi gian ham SS,

-Nguyén ly lam viéc:

Tai thoi diém suon |én caatin hiéu vao SET bo thoi gian duoc thiét 1ap va thoi gian s8
duoc tinh. Két thic thoi gian dat tin hiéu dau rass co giatri 1 giatri ndy van duy tri ngay ca
khi tin hiéu d¢au vao kich S co giatri 1a0. Khi ¢ tin hiéu RESET (R) thoi gian tinh 1ap tirc
tro vé 0 vatin higu dau raciing giatri 1a"0".

-Truong hop khong sir dung céc tin hiéu dau vao SET(S), RESET (R), Bl vaBCD tasir
dung khéi Timer SS sau:

Tin hiéu dau vao 10.0 chinh 14 tin pictork 1 EREUIEE

hig¢u kich. = ss

S5T#2s lathoi gian dat 2s

SETH#ZE —TV

Hetwork 2 : Title:
Tin hiéu racaabd thoi gian tac Q4.0
dong téi dau ra Q4.0 rs | - |

Hinh 4-45: Vi dy sir dung khoi ham SS
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5. B¢ thoi gian SA:

FBD LAD STL
TS 5 iy I o0.a
5_OFFDT 0.0 14.0 L 35TH#25
I0,0=% Bl l SS-UFFDT : 5F T 5
| | — | 1 0.1
S5T#25 =TV BCDf=... 4.0 R T 5
= SSI#ZS_W BI_... Nap 0
I0.1 =R il Nop 0
I0.14R BCD (... A T £
= 1] 4.0

Hinh 4-46: So d6 khoi.

-Nguyén ly lam viéc:

Tai thoi diém suon 1én cuatin hiéu vao SET bo thoi gian duoc thiét 1ap. Tin hiéu dau ra
c6 giatri 1a 1. Nhung thoi gian s8 duoc tinh ¢ thoi diém swon xudng cubi cling caatin higu
dau vao SET(S). Két thiic thoi gian dat tin hiéu dau ra ss tro vé 0.

S e

TR
_[EEEE [ |

Tinhiéuvao S

Tinhiéuvao R

Thoi gian dat

Paura

L

L
E

bau radao

i

Hinh 4-47: Gian do thoi gian.
Khi c6 tin higu RESET (R) thoi gian tinh lap tac tro vé 0 vatin hiu dau raciing giatri
[a"0".
-Truong hop khdng sir dung céc tin hiéu dau vao SET(S), RESET ( R), Bl vaBCD tasir
dung khdi Timer SF sau:
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Tin hiéu 10.0 [atin hiéu kich
L . Hetwwork 1: Title:
hoi gian dat S5T#2s1a2 s

SF

I0.0—

30T#25 — TV

am thoi gian S5 tac dong toi dau ra Q4.0 e

T5S =——

Hinh 4-48: Sr dung ham SF.
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4.5. B6 dém COUNTER:
4.5.1.Nguyén |y lam viéc:

Counter thyc hién chirc nang dém tai cac swon [én ciia cac xung dau vao. S7-300 co
téi da la 256 by dém phu thudc vao tirng loai CPU, ky hiéu béi Cx. Trong d6 x |1a sb
nguyén trong khoang tir 0 dén 255. Trong S7-300 c0 3 loai by dém thwong sir dung
nhit d61a : By dém tién I0i (CUD), bd dém tién (CU)va bo dém I0i (CD).

Mot by dém tdng quét c6 thé duge mé ta nhu saw: L0
trong do: 5_CUD
. NUSETIIA I e I0.0=—C0

CU : BOOL latin hiéu @gemtién
CD : BOOL latin hiéu d¢ém Iti 0.1 —CD

S :BOOL latin hiéu dat
PV : WORD lagiatri dat truéc

10,2 =3 CV =IO

R : BOOL latin hidu xoa C#55 — FVCV_BCD 02 04.0
CV : WORD Lagiatri dém ¢ ha dém 16 ik 1 ]

CV_BCD: WORD lagiatri dém ¢ hé ¢ém BCD

Q :BOOL Latinhiéura. Hinh 4-49: so d@6 khéi bg dém Counter

Qué trinh 1dm viéc cua bd ¢ém duoc md ta nhu sau:
S6 saon xung dém dugc, duoc ghi vao thanh ghi 2 Byte ciia b dém, goi la thanh ghi C-
Word. Noi dung cia thanh ghi C-Word duogc goi |a giatri dém tac thoi cua bo dém vaky
hiéu bang CV va CV_BCD. Bo dém béo trang thédi caa C-Word rangoa C-bit qua chan Q
cuand. Néu CV <> 0, C-bit c6 giatri "1". Nguoc lai khi CV = 0, C- bit nhan giatri 0. CV
lubn lagiatri khéng am. Bo dém s& khong dém Ii khi CV = 0.

Ddi véi Counter, gia tri dat treée PV chi duge chuyén vao C-Word tai thoi diém xuat
hién swon 1én cuatin hiéu dat téi chan S.

Bo dém s duoc x04 tirc thoi bang tin hiéu xoa R (Reset). Khi bo dém dugc xda ca C-
Word va C- bit ¢éu nhan giatri 0.

4.5.2 Khai bao si# dung:

Viéc khai béo sir dung mot Counter bao gom céc budc sau:
- Khai béo tin hiéu Enable néu mubn sir dung tin hiéu cha dong kich d¢ém (S): dang dix
liéu BOOL
- Khai béo tin hiéu dau vao ¢ém tién CU : dang dit liéu BOOL
- Khai béo tin hiéu dau vao ¢ém I0i CD : dang dir liéu BOOL
- Kha béo giatri dat truéc PV: dang dir ligu WORD
- Khai béo tin hiéu xoa: dang dir liéu BOOL
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- Khai béo tin hiéu ra CV néu muén liy gia tri dém tic thoi ¢ hé 16. dang dit liéu
WORD

- Khai béo tin hiéu ra CV-BCD néu muén lay gia tri dém tic thoi & hé BCD dang dir
l[iéu WORD

- Khai b&o dau raQ néu mubn Iy tin hiéu tac dong ciaa bdo dém. dang dir liéu BOOL

Trong d6 can chl y céc tin hiéu sau bat buoc phai khai béo: Tén cia bo dém can si

dung, tin hiéu kich ¢m CU hoic CD.

1. B démtién lUi:
-So d6 khébi :
FBD LAD

9

0
=

[l C1o
5_CUD 10.0 ) Q4.0

10.0—0 | | i I

I0.1=CD I0.14CD ¥ -

glﬁ‘

He
[y ]
wn

10.2=—5 OV WD I10.2—% CV_BCD -my

C#55 — PYCV_BCD —Mu2 4.0 C#ss IV

R

03—k by

nmpEAededeE we =
Dl‘]%l‘]%l‘]l‘]HﬂﬂHl‘]Hl‘]H
=
=

Hinh 4-50: So d6 khai bé démtién 1.
-Nguyén ly hoat dong:

Khi tin hiéu 10.2 chuyén tir O 1én 1bo dém duogc dat giatri 1a55. Giatri dau raQ4.0 =1.

Bo dém s& thuc hién dém tién tai cac suon Ién caatin hiéu tai chan CU khi tin hiéu 10.0
chuyén giatri tir "0" 1&n "1"

Bo dém s& dém IUi tai c&c suon 1én caatin hiéu tai chan 10.1 khi tin hiéu chuyén tir "0" Ién
or

Giatri caabd dém s trg vé 0 khi o6 tin hiéu ta swon lén ciachan R (10.3)
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2. B6 démtién: CU

FBD LAD STL

o1 B
=
= CH
=
=
—
()

=LEL 10.0 500 04.0

I0.0=CIT
o o}

I0.2=—3 CV =i 1.2 -3 oy

=
1
e
in
[

10

10
10

C#55 —{PYCY_BCD -2 04.0 (455 BV OV BOD

il

I0.3=—R q

(o]

10.3-FR 10

10
4.0

A e -l W e
(]

Hinh 4-51: so' d6 khoi b démtién.

-Nguyén ly hoat dong:

Khi tin hiéu 10.2 chuyén tir "0" 1én "1" bo dém duoc dat giatri 1a55. Giatri dau ra Q4.0
=1.

B dém s3 thuc hién dém tién tai cac suon 1én caatin hiéu tai chan CU khi tin hiéu 10.0
chuyén giatri tir "0" [én "1"

Giatri ciabd dém sz tra vé 0 khi ¢4 tin hiéu tai seon 1én caachan R (10.3)

Bo dém s3 chi dém dén giatri <= 999.

3. Bj démlui: CD

FBD LAD STL

Chr
Clo Clo BLD
S_C[) I0.a 5 LD 4.0

10.0 =D | | 0 A

I0.1=—3 CV =0 I0.14% ¥ -1mwn

= oH
o
=
—
=

=

e
[y ]
L]

10

10

C#55 —{PVCY_ECD (W2 04.0 C#55—{PV CV_BCD -y 10

10.2—R i In.2-R

10

10
4.0

I R B e I i S R
Dn%ﬁ%nannH
=

Hinh 4-52: So d6 khéi bg dém Iui.
-Nguyén ly hoat dong:
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Khi tin hiéu 10.2 chuyén tir "0" 1én "1" bo dém duoc dat giatri 1a55. Giatri dau ra Q4.0
=1.

B dém sz thuc hién dém Ui tai cac swon 1én cua tin hiéu tai chan CD khi tin hiéu 10.0
chuyén giatri tir "0" Ién"1"

Giatri ciabo dém s tré vé 0 khi o tin hiéu tai swon [én caachan R (10.3).
Bo dém s3 chi dém dén giatri >= 0.
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4.6. Nhém ham so sanh va chuyén dix liéu:

4.6.1. Nhom ham so sanh:

4.6.1.1.Nhém ham so sdnh s6 nguyén 16 bit:

FBD

LAD

CMP ==I
i) = Il

M2 == INZ —

CMP ==l

Mo —{ 1M1

Mz —{ 1Nz

Hinh 4-9: Khdi thyc hién chirc nang so sanh bang nhau
C6 céc dang so sanh hai sd nguyén 16 bits nhu sau :

Ham so sanh bang nhau gitta hai s nguyén 16 bits: ==

Ham so sénh khéc nhau giita hai sb nguyén 16 bits: <>

Ham so sanh 16n hon gittahai s nguyén 16 bits: >

Ham so sanh nho hon gitra hai s nguyén 16 bits: <

Ham so sanh 16n hon hoic bang nhau giita hai sd nguyén 16 bits. >=

Ham so sanh nho hon hoic bang nhau giirahai s nguyén 16 bits:

Trong vi du trén dau raQ4.0 s31a"1" khi MWO = MW1.

4.6.1.2. Nhém ham so sanh hai s nguyén 32 bits;

<=

FBD

LAD

CMP ==D
Moo — 1INl

MDd = INZ

MDa

4

ChP ==D

Nl

Nz

Q4.0

———

Hinh 4-10: Khoi thyec hién chizc nang so sanh
Trong vi du trén dau ra Q4.0 s3 1a"1" khi MDO = MD4.
Ham so sanh bang nhau gitta hai s nguyén 32 bits; ==

Ham so sénh khéc nhau giita hai sb nguyén 32 bits; <>

Ham so sanh 16n hon gittahai s nguyén 32 bits: >

Ham so sanh nho hon gitra hai s nguyén 32 bits: <

Ham so sanh 16n hon hoic bang nhau giita hai sd nguyén 32 bits. >=

Ham so sanh nho hon hoac bang nhau giirahai s nguyén 32 bits: <=
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4.6.1.3.Nhém ham so sanh cac sé thurc 32 bits

FBD LAD STL
CMF ==R 04.0
—
ChF ==R L M 0
Moo — 11 Q4.0 e L MD 4
= M4 —IN2 < =R
MO = TH2 et = 1] 4.0

Hinh 4-11: Khéi thiec hién chizc nang so sanh hai so thec.

Trong vi du trén dau ra Q4.0 s3 1a"1" khi MDO < MD1 .
Céc dang s0 sanh hai sd thyc 32 bits nhu sau :

Ham so sanh bing nhau giita hai s6 thuc 32 bits; ==

Ham so sénh khéc nhau giira hai sb thyc 32 bits: <>

Ham so sanh 16n hon giita hai s6 thuc 32 bits; >

Ham so sanh nho hon gitra hai 6 thuc 32 bits: <

Ham so sanh 16n hon hoic bang nhau giira hai so thuc 32 bits: >=

Ham so sanh nho hon hoic bang nhau gitrahai 6 thuc 32bits: <=

4.6.2 . Khoi chuyén dir liéu:

FBD LAD STL
A1 0.0
JE 001
I om0
MOVE MOVE T w2
10,0==EN  OUT =Mu2 14.0 I0,0=EN OUT =MWz 4.0 SET
= = SAVE
M =—IN EN0 M0 =1 ENO CIR
_O0l: A ER
= 0 4.0

Hinh 4-53: So @6 khoi MOV

-Nguyén ly hoat dong:

Khi c6 tin héu kich 10.0 khéi Copy dugc thiét 1ap , tin hiéu dau ra ENO la Q4.0 =1.
Pong thoi s liéu & dau vao IN 1a MWO duogc Copy sang dau raOUT laMW2.

Khi tin hiéu kich 10.0 = 0 tin hiéu dau ra Q4.0 = 0.

Trong trudong hop mubn thay d6i sb liéu trong bo nhé (tirc lathay doi giatri trong MW2)
ta cd thé khdng can sir dung tin hiéu kich 10.0.
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4.7.C4c bd ghi dich va guay sb liéu trén thanh ghi:
1. Dich phdi sé nguyén 16 bits;

FBD LAD STL
Y I 0.0
INE 0ol
L MW 2
SHR_I I0.0 SHR_ Q4.0 L m 0
10.0 —EN — B e — 35T
T W 4
Mi0—IN  OUT ~M4 14,1 mo I 00T -mya SET
= SAVE
Miz—N_ END iz N e
_n0l: & ER
= 4.0

Hinh 4-54: So @6 khéi dich phai.

15 a7

IN Mot o]r111]Jooool1o01a

M gi\g—N 4 nlaces —* \

ouT [T 11110101 11 1]ooo0]101 0
— —_—
The vacated places are These four hits
filled with the signal state are lost.
of the sian kit

Hinh 4-55: Nguyén ly hogt dong.
Khi tin hiéu kich 10.0 = 1 Khdi s3 thuc hién chirc nang dich chuyén sang phai sb liéu
trong thanh ghi. Bong thoi tin higu ratai ENO 12 Q4.0 c6 giatri la 1.
S6 ligu duavao tai IN 1AMWO
S bit s3 dich chuyén 1laMW2 ( tai chan N).
Két qua sau khi dich duoc cit vao MWA4,
Trén so do cho tathay két qua caabo dich phai 4 bit.
2. Dich phdi sé nguyén 32 bits:
-So do khéi:

A I 0.0
JNE  _ool
L U} 4
sl ‘ 10.4 SHR DI g4.0 L mw 0
10.0 —EN | SR .
11 1 55D
— - T m 10
M0 —IN  OUT HMDL0 4.0 wodm ol T
Mmi4—N  ENO SAVE
LS CIR
_ool: A ER
S i 4,0

Hinh 4-56: Khéi dich phai.
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Khi tin hiéu kich 10.0 = 1. Khéi s& thuc hién chirc nang dich chuyén sang phai sb lidu
trong thanh ghi. Bong thoi tin higu ratai ENO 12 Q4.0 c6 giatri la 1.
S6 ligu duavao tai IN 1aMDO
S6 bit s dich chuyén 1A MW2 (tai chan N). Két qua sau khi dich dugc cat vao MWA4,

Trén so d6 cho tathiy két qua ciabg dich phai 4 bit.

3. Dich trai 16 bit:
-So dd khdi:

FBD LAD STL
A I 0.0
IJNE 00l
el Al 10.0 SHL W 04.0 ]I: g g
In.0—EHN EN TENO r}_| .
min —{IN  OUT Hma 04.0 mio-T  ouT T 7 4
: ZET
Mz — N ENO Mz —|N SAVE
CLR
_00l: A ER
= 4.0

Hinh 4-57: Khéi dich tréi.
-Nguyén ly hoat dong:
Khi ¢ tin hiéu kich 10.0 = 1 tin hiéu ra Q4.0 duoc thiét 1ap vaco giatri 1.
Dir lidu ¢ dau vao MWO dugc dich sang tréi véi so bit dugc dt tai chan N (MW2).
Két qua sau khi dich dugc ghi vao MWA4,

-Gian do thoi gian:

15, ES .0
I loooof11 11 Jo1o1]o1 o1 ]|

Ml A— G places

ouTim o001 1 1o1Jot1o1]Jo1oo0fJoooon]

;"‘f‘—; e
These six bits The vacated places
are lost. are filled with zeros.

Hinh 4-58: Gian do thoi gian bé dich tréi 6 v; tri.

Chuay: Trong triong hop candich trai mét so 32 bitsta chi can khai béo dir liéu ¢ dau vao
IN dwdi dang MD vi du: MDO va két qud dau ra ciing sé dwoc lueu giit ¢ MD Vi du: MD4
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4. Quay trai s 32 hits:
-So do khbi:

FBD LAD STL
i I 0.0
INE 001
ROL_Df 10.0 == 4.0 L uli)
10,0 —{EN | A / L m 0
' y RLD
W0 —{IN  OUT =10 Q4.0 modm ol T mw 10
= SET
L | SAVE
L CLR
o0l: A ER
= Q 1.0

Hinh 4-59: So d6 khéi quay trai.
-Nguyén ly hoat dong:
Khi ¢ tin hiéu kich 10.0 = 1 tin hiéu ra Q4.0 duoc thiét 1ap vaco giatri 1.
Dit liéu & dau vao MDO duoc quay sang trél véi sb bit dugc dat tai chan N (MWA4).
Két qua sau khi dich duoc ghi vao MD10.

i LB 15.. 0
I —1111]ooooltotoltot1ofoooo]i111foooofi111]
( A— 3 places —‘

T—l T
Hinh 4-60: Gian do thoi gian.
5. Quay phdi sj 32 bits:
-So dd khéi:
FBD LAD STL
iy I
TNE 001
L Mr
ROR_DW .0 ROR_DW 84.0 L M 0
I0.0=—EN EN _ENU f)_| RED
MO —IN OUT =HD10 14.0 mwo-T 00T imio -;ET 1D 10
Mid—N _ EHO — iﬂ"ﬁ
_ool: & ER
= 1] 4.0

-Nguyén ly hoat dong:
Khi ¢ tin hiéu kich 10.0 = 1 tin hiéu ra Q4.0 duoc thiét 1ap vaco giatri 1.
Dir lidu ¢ dau vao MDO dugc quay phai véi sd bit dugc dit tai chan N (MW4).

Hinh 4-61: so d6 khaoi bg quay phai.

1
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Két qua sau khi dich duoc ghi vao MD10.

3. 16 15.. 0
I totoftotofooooft111foooafti11]oroi]o1oq
M Inlaces —=

out  [1o11foto1]otoo]ooo1]t11o0foootia1o0]i010] 101

T [

Hinh 4-62: Gian do thoi gian cia bg dich phdi 3 v tri s6 32 bits.
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4.8. Nhoém ham déi kiéu dix liéu :

Trong ngdn ngir 14p trinh cua S7-300 cd mot sb kiéu dir liéu khéc nhau nhu:
- S6 nguyén 16 bits (Interger)
- S nguyén 32 bits (DI)
- S6 nguyén dang BCD.
- S6 thuc REAL
- vamat sb dang dir liéu khéc .

Khi lam viéc voi nhiéu dang dir liéu khéc nhau cho tavan dé can phai chuyén doi ching.
Vi du khi doc tin hiéu tir cong vao tuong tu ta nhan duoc sb liéu dang nguyén 16 bits mang
gia tri tin higu twong ty chir khéng phai ban than gia tri d6, boi vay dé xu ly tiép thi can
thiét phai chuyén doi sb nguyén dé thanh ding gia tri thuc, dau phay dong caa tin hiéu
tuong tu & cong. Tacd mot s ham chuyén doi cac dang dir lidu nhu sau:

4.8.1.Ham chuyén sé BCD thanh ss sé nquyén 16 bits:

FBD LAD STL
A I 0.0
JNE 001
BCD_| 0.0 B0 1.0 ;TI = S
I0,0=-EN OUT =Mul2 n4.0 ' BN ED [
- ! oy T m 1z
SET
Milo=<IN ENO I 00TH
L0 L2 S AVE
CLE
_00l: A ER
= u} 4.0

Hinh 4-26: Chuyén doi so BCD sang dang s nguyén 16 bits.
Dt liéu vao vara
EN: BOOL IN: WORD
OUT: INT ENO: BOOL
Khi tin hiéu vao 10.0 = 1 dau ra Q4.0 = 1 va ham thyc hién chac niang chuyén sb BCD
(MW10) sang sd nguyén roi cat vao MW12.
Khi tin hiéu vao 10.0 = 0 dau ra Q4.0 = 0 vaham khdng thyc hién chic nang chuyén doi.
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4.8.2. Ham chuyén déi sb nguyén 16 bits sang dang BCD.

FBD

LAD

STL

|_BCD

I0.0=—EN

Mil0==IN ENO

OUT =M1z

24.0

0.0 LB 04.0

' EN

oI

Pl {

OUT -2

JNE ool

ITE

H
28 g7

SLVE
CIR
_nol: i ER

0.0

10

12

4.0

Hinh 4-27: Chuyén doi so nguyén sang sé BCD.
Dt liéu vao vara
EN: BOOL IN:  INT
OUT: BCD ENO: BOOL
Khi tin hiéu vao 10.0 = 1 dau ra Q4.0 = 1 vaham thyc hién chtrc nang chuyén sé nguyén
16 bits (MW10) sang s BCD rdi cit vao MW12.
Khi tin hiéu vao 10.0 = 0 dau ra Q4.0 = 0 va ham khéng thyc hién chirc nang chuyén doi.

4.8.3. Ham chuyén déi sé nguyén 16 bits sang s6 nguyén 32 bits:

FBD

LAD

STL

In.0=—

L0 =

EN

I

L
0T

ENO

D1z

4.0

0.0

ML I

1ol Q4.0

w1}

0T 112

INE 00l
ITD

HET
SAVE

0.0

10

12

CLR
ool & ER

Hinh 4-28: Chuyén doi so nguyén 16 bits sang so nhuyén 32 bits.
Dt liéu vao vara
EN: BOOL IN:  INT
OUT: DINT ENO: BOOL
Khi tin hiéu vao 10.0 = 1 dau ra Q4.0 = 1 vaham thyc hién chtrc nang chuyén sé nguyén
16 bits (MW10) sang sb nguyén 32 bits roi cit vao MW12.
Khi tin hiéu vao 10.0 = 0 dau ra Q4.0 = 0 vaham khdng thyc hién chic nang chuyén doi.
4.8.4.Chuyén doi s6 BCD sang s6 nquyén 32 bits:
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Khi tin hiéu vao 10.0 = 1 dau ra Q4.0 = 1 va ham thyc hién chac niang chuyén sb BCD
(MW10) sang sb nguyén 32 bits rdi cat vao MW12.
Khi tin hiéu vao 10.0 = 0 dau ra Q4.0 = 0 vaham khdng thyc hién chic nang chuyén doi.

FBD LAD STL
A I 0.0
JNE 001
BCD_DI I0.0 BCD_DI 04.0 L Jul g
10,0 =N OUT D12 04.0 e mm ( ETD
- o7 m 1z
ma—IN EN mwe-I0  00Thmle SET
SALVE
CLE
00l: A ER
= u} 4.0

Hinh 4-29: Chuyén s6 BCD sang s6 nguyén 32 bits
-Kiéu dix liéu vaolra
EN: BOOL
OUT: DINT

IN: DWORD
ENO: BOOL.

4.8.5.Ham ddo gia tri cac bits.

1/V6i s6 nguyén cd d6 dai 16 bits:

-Nguyén ly hoat dong: Ham s thyc hién chirc nang chuyén doi giatri céc bits trong MW8
roéi cat vao MW10 khi tin hi¢u 10.0 =1. Bong thoi giatri Q4.0 = 1.

Khi 10.0=0, giatri Q4.0=0

-Kiéu dit liéu vaolra:
EN:  BOOL IN:

INT

OUT: INT

ENO: BOOL

FBD

LAD

STL

NV

I0.0

N

04.0

A I
INE 00l
L i
INVI

0.0

g

—m B }—] T MW 10

SET
SLVE
CIR
_ool: & BR
- 0 4.0

I0,0=—EN Q0T =Ml 14.0

Mmis=—{IN ENO mis—I 00T

Hinh 4-30: Ham thyc hi¢n chizc nang dao gia tri cac bits
-Vi du:
Trudc khi thyc hién
Sau khi thuc hién
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2/ V6i s6 ngquyén cb d6 dai 32 bits.

FBD LAD STL
U 0.0
JME o0l
10.0 EHW_EETT M1z 04.0 0.0 V0! w0 Ifmm v ’
T ™ e —f R
- T w12
— SET
WDE —{I0  ENO ] - .
CLR
ool: & ER
- 0 4.0

Hinh 4-31: Ham thyc hi¢n chizc nang dao gia tri cac bits.
-Nguyén ly hoat dong: Ham s thyuc hién chirc nang chuyén doi giatri céc bits trong MD8
roi cat vao MD12 khi tin hi¢u 10.0 =1. Bong thoi giatri Q4.0=1.
Khi 10.0=0, giatri Q4.0=0
-Kiéu dit liéu vaolra:

EN: BOOL IN: DINT
OUT: DINT ENO: BOOL
- Vidu:

Trudc khi thyc hién: MD8 = FOFF FFFO
Sau khi thuc hién  : MD12 = OF00 O00F

4.8.6.Cac ham i déu :
Ham s thyuc hién chirc nang doi dau dir liéu vao . Cac ham d6i dau nhu d6i dau sb thuc
do dai 16bits (1), 32 bits ( DI ) hay sb nguyén ( R).

FBD LAD STL
i I 0.0
IME  _00l
NEG_| 10.0 NG| 4.0 L bl 8
I0.0—EN  OUT L0 04.0 — { ——
n T mo 10
WiE—I0  ENO a4 00T o AN OV
SAVE
CLR
_00l: & BR
- Q 4.0

Hinh 4-32:
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Dang dit li¢u vao:

NEG | NEG_DI NEG_R
EN BOOL BOOL BOOL
IN INT DI REAL
ouT INT DI REAL
ENO BOOL BOOL BOOL

Vi du: Trudce khi thye hién MW8 = +10, sau khi thyc hién MW10 = -10.

4.8.7.Cac ham thuec hién chirc nang lam tron

FBD

LAD

ROUND
I0.0=—EN (UT D12

Mg —IN END

94.0

0.0

4.0

M {

T2

TRUNC
I0.0—EN 00T -MD12

Mg =—IN END

14.0

10.0

iRy

4.0

—{

gy

_nol: A

CEIL
I0.0=EN  OUT =012

4.0

g =—IN EN0

10,0

04.0

m—{ ]

00T 12
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iy I 0.0
INE 00l
L M g
FLOOR I0.0 FLOOR 4.0 RN -
I0.0=—EN 00T =MDl2 4.0 }_E]'] EMU4( T MD 1z
- — A OV
SAVE
DG =1 ENO s 00T-m)2 CLR
_00l: & ER
= 0 4.0
Hinh 4-33;

-Ham ROUND : (chuyén sb thuc thanh sb nguyén gan nhat) thyc hién 1am tron nhu sau: néu
phan 1é < 0,5 thi 1am tron xung. Néu phan 1é > 0,5 thi |am tron lén.
Vidu: 1,2->1;1,6->2.

-12->-1;-16->-2.

-Ham TRUNC: (liy phan nguyén cit bo phan 1é) thuc hién 1am tron xudng giatri tron nho
vi du: dit liéuvao tr 1,1 dén 1,9 -> 1.

-Ham CEIL: thyc hién lam tron [én.

vi du: dit liuvao tr 1,1 dén 1,9 -> 2.

-Ham FLOOR: thuc hién lam tron xudng.

vidu:+1,7->1;-1,7->-2

4.9.Cac ham toan hoc:
4.9.1. Nhém ham lam viéc véi sé nguyén 16 bits:
1/ Céng hai so nguyén 16 bits:

FBD LAD STL
i I n.n
JHE _no1
ADD_ 10.0 A00 | 04.0 L M 0
10,0 =—EN I I B EH { L MIr 2
+I
M0 =—INL OUT =ML 04,0 ma—IN 00T o T MIr 1n
= AN ov
M2 =—INZ END iz -1z SAVE
CLE
_ool: & ER
= ] 4.0

Hinh 3-12: Khéi thiec hién chizc nang céng hai sé nguyén 16 bits.
Dt liéu vao vara:

EN:
IN2:

BOOL
INT

IN1:
OUT:

INT
INT

ENO: BOOL
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Khi tin hiéu vao 10.0 = 1 dau ra Q4.0 = 1 vaham s3 thyc hién cong hai sb nguyén 16 bits
MWoO véi MW2. Két qua dugc cat vao MW10.

Trong truong hop tin higu vao 10.0 = 0 dau raQ4.0 = 0 vaham s3 khong thuc hién chic
nang.

2/ Trir hai s6 nguyén 16 bits:

FBD LAD STL
A I 0.0
JHE _ool
sUB_| 10.0 308 4.0 L jani) ]
I0.0=—EN i EHU4()—| L T z2
-I
M0 == INL OUT =Mwl0 04.0 mn—ImL OUT o T jani) 10
e AN v
Mz —INZ END mz <12 SAVE
CLE
_o0ol: A EBE
= i} 4.0

Hinh 4-13: Khéi thiec hién chizc nang trir hai so nguyén 16 bits

Dt liéu vao vara
EN: BOOL INL:  INT
IN2: INT OUT: INT ENO: BOOL

Khi tin hiéu vao 10.0 = 1 ¢au ra Q4.0 = 1 va ham s& thuc hién trir hai s nguyén 16 bits
MWoO véi MW2. Két qua dugc cat vao MW10.
Trong truong hop tin hiéu vao 10.0 = 0 dau ra Q4.0 = 0 va ham s khong thuc hién chirc
nang.

3/ Nhan hai s5 nguyén 16 bits:

FBD LAD STL
& I 0.0
JNE 00l
UL 0.0 WL T 04.0 L M 0
10,0 —EN E
— — e 21 L) =
M0 —INL OUT =Ml0 4.0 W< OUT bl T M 10
= AN ov
Wiz —INZ ENO iz 0z SAVE
CLE
_0ol: & ER
= 4.0

Hinh 4-14: Khéi thiec hién chizc nang nhan hai s6 16 bits.

Dt liéu vao vara:
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EN:
IN2:

BOOL
INT

IN1: INT

OuT: IN ENO: BOOL

Khi tin hiéu vao 10.0 = 1 dau ra Q4.0 = 1 vaham s3 thyc hién nhan hai sb nguyén 16 bits
MWO véi MW2. Két qua dugc cat vao MW10.
Trong truong hop tin higu vao 10.0 = 0 dau raQ4.0 = 0 va ham s3 khéng thuc hién chirc

nang.
4/ Chia hai so nquyén 16 bits:
FBD LAD STL
'y I o.0
JNE 00l
Dl 10.0 oV 1 04.0 L T 1]
I0.0 =—=EN | | EN _EHU ! L jull) 2
[ l /I
W0 —INL OUT =010 04.0 dm ook T mo 10
- Mo ML Al oy
iz —\INZ _END dm SAVE
iz CLE
_00l: & ER
= u] 4.0

Hinh 4-15: Khai thiec hién chizc nang chia hai s6 nguyén 16 bits

Khi tin hiéu vao 10.0 = 1 dau ra Q4.0 = 1 vaham s& thyc hién chiahai sd nguyén 16 bits
MWoO véi MW2. Két qua dugc cat vao MW10.
Trong truong hop tin hiéu vao 10.0 = 0 dau ra Q4.0 = 0 va ham s3 khong thuc hién chic
nang.
4.9.2.Nhém ham lam viéc véi s nguyén 32 bits:
1/ Céng hai 6 nguyén 32 bits:
Dt liéu vao vara:

EN:  BOOL INL:  DINT
IN2: DINT OUT: DINT ENO: BOOL
FBD LAD STL
L I 0.0
INE 00l
ADDDI 10.0 ADD_DI 04.0 i g Ell
1.0 b o} D
D0 —{INL 0T =HD10 04.0 oodm 0Tl T i 10
= AN ov
M4 —{IN2 ENO SAVE
ma—INZ CLR
_ool: A ER
= 1] 4.0

Hinh 4-16: Khéi thiec hién chizc nang céng hai sé nguyén 32 bits

Khi tin hiéu vao 10.0 = 1 dau ra Q4.0 = 1 vaham s3 thyc hién cong hai sb nguyén 32 bits
MDO véi MD4. K ét qua duoc cat vao MD10.
Trong truong hop tin hiéu vao 10.0 = 0 dau ra Q4.0 = 0 va ham s khong thuc hién chirc

nang.
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2/ Trir hai s6 nguyén 32 bits:

Khi tin hiéu vao 10.0 = 1 d¢au ra Q4.0 = 1 va ham s& thuc hién trir hai s nguyén 32 bits
MDO véi MD4. K ét qua duoc cat vao MD10.
Trong trudng hop tin hiéu vao 10.0 = 0 dau ra Q4.0 = 0 va ham s khdng thyc hién chic
nang.

FBD LAD STL
F I 0.0
mME ool
SUB_DI I0.0 SUB_DI 4.0 E E 3
10.0 —EN e EmOl— ()}
-Ir
T Juts] 10
M0 —IN1 OUT =Ml0 Q4.0 —INl  OUT
= MLO Hnio AN v
SAVE
M4 —INZ ENO —{IN:
Ll CLR
_0ol: A ER
= Q 4.0

Hinh 4-17: Khéi thiec hién chuzc nang trir hai so nguyén 32 bits

Dt liéu vao vara:
EN:  BOOL INL:  DINT
IN2:  DIN OUT: DINT
3/ Nhan hai s5 nquyén 32 bits:

Khi tin hiéu vao 10.0 = 1 dau ra Q4.0 = 1 vaham s3 thyc hién nhan hai sb nguyén 32 bits
MDO véi MD4. K ét qua duoc cat vao MD10.
Trong truong hop tin hiéu vao 10.0 = 0 dau ra Q4.0 = 0 va ham s3 khong thuc hién chic
nang.

ENO: BOOL

FBD LAD STL
i I 0.0
JNE o001
HUL_DI 10.0 MUL_DI 4.0 i E 3
I0.0—EN b om0l (} D
T MD 10
MO0 —INL OUT =HD10 4.0 Mmo—INL  OUT-MDlo an o
= SAVE
141Nz
M == INZ ENO CLR
_00l: & BR
= ] 4.0

Hinh 4-18: Khoi thyec hién chirc nang nhan hai s6 nguyén 32 bit
Dt liéu vao vara
EN:  BOOL INL:  DINT
IN2  DINT OUT: DINT
4/ Chia hai s6 nguyén 32 bits:

ENO: BOOL

Khi tin hiéu vao 10.0 = 1 dau ra Q4.0 = 1 vaham s thyc hién chia hai s6 nguyén 32 bits
MDO véi MD4. Két qua duoc cit vao MD10.
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Trong truong hop tin hiéu vao 10.0 = 0 d¢au ra Q4.0 = 0 vaham s& khéng thyc hién chirc
nang.
Dt liéu vao vara

EN: BOOL IN1: DINT
IN2:  DINT OUT: DINT ENO: BOOL
FBD LAD STL
& I o.o
JNE 001
L M a
DlV_Dl 0.0 [Tl n4.0 L M 4
10.0—EN | | EN  ENO { D
T M 10
D0 — L OUT D10 04.0 mo— Nl OUT(m10 N v
- SAVE
—INz
D4 —INz END bttt oo1s R
= u} 4.0

Hinh 4-19: Khai thiec hién chizc nang chia hai s6 nguyén 32 bits

4.9.3.Nhém ham lam viéc véi s thuec:
1/ Céng hai s thyec:

Khi tin hiéu véo 10.0 = 1 dau ra Q4.0 = 1 va ham s thuc hién cong hai 6 thuc MDO +
MD4. Két qua dugc cat vao MD10.
Trong truong hop tin hiéu vao 10.0 = 0 dau ra Q4.0 = 0 va ham s khong thuc hién chirc
nang.

FBD LAD STL
i I 0.0
JNE 0ol
ADD_R 10.0 EoNE 04.0 L Ll o
I0.0 —-EN N _ENU r)_| iR MO 4
M0 —{TH1 OUT =MD 10 04.0 O T - T Mmoo
M4 —{INZ ENO Al o
CLE
_00l: A ER
= u} 4.0
Hinh 4-20: Khéi thiec hién chizc nang céng hai so thuec
Dt liéu vao vara
EN:  BOOL INL: REAL
IN2:  REAL OUT: REAL ENO: BOOL

2/ Ham trzr hai s6 thuec;
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Khi tin hiéu vao 10.0 = 1 dau ra Q4.0 = 1 va ham s3 thyc hién trir hai s thuc MDO -
MD4. Két qua dugc cat vao MD10.

Trong truong hop tin higu vao 10.0 = 0 dau raQ4.0 = 0 vaham s3 khéng thuc hién chirc
nang.

FBD LAD STL
b I 0.0
JNE 001
SUB_R L MD 1]
10,0 —EN 1.0 5UB_R 0.0 L M 4
} Y ENO { n
M0 —{INl OUT D10 04.0 T M 10
- mo<IHl  0UT-mlo AN v
M4 —{INZ ENO 4AVE
4z CLE
_ool: A ER
= n 4.0

Hinh 4-21: Khéi thiec hién chuzc nang trir hai so thuec.
Dir liéu vao vara:
EN: BOOL IN1: REAL
IN2: REAL OUT: REAL ENO: BOOL
3/ Nhan hai so thuc:
Khi tin hiéu vao 10.0 = 1 dau ra Q4.0 = 1 va ham s& thuc hién nhan hai s6 thuc MDO .
MD4. Két qua dugc cat vao MD10.

FBD LAD STL
A I 0.0
JNE 001
LI Ul I v 04.0 II: E El
kUl e {} on
M0 = 1INl 00T =10 04.0 T M 10
Mmool 00T -mmio
- MOV
M4 —IN2 EM SAVE
ma-1IN2
CLR
_ool: A ER
= ] 4.0

Hinh 4-22: Khéi thirc hién chizc ndng nhén hai sé thuc,
Trong truong hop tin hiéu vao 10.0 = 0 dau ra Q4.0 = 0 va ham s khong thuc hién chirc
nang.
Dt liéu vao vara

EN:  BOOL IN1: REAL
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IN2:  REAL
4/ Chia hai s5 thyc:
Khi tin hiéu vao 10.0 = 1 dau ra Q4.0 = 1 va ham s thuc hién chia hai sb thuc MDO :
MD4. Két qua dugc cat vao MD10.
Trong truong hop tin higu vao 10.0 = 0 dau raQ4.0 = 0 vaham s3 khong thuc hién chic
nang.

OUT: REAL ENO: BOOL

FBD LAD STL
& I 0.0
THE _nol
LIV R I0.0 BIV_R 04.0 L M u]
I0.0=—EN I N Em { L MD 4
/R
Mo =—INL OUT=Di0 4.0 w0l 00T-mmin T MO 10
= ATT oy
M4 —IN2 ENOD M4 -2 3AVE
CLE
_00l: & ER
= 0 4.0

Hinh 4-23: Khéi thiec hién chizc nang nhan hai s6 thuec
Dt liéu vao vara:

EN: BOOL IN1: REAL
IN2:  REAL OUT: REAL
ENO: BOOL

5/ Ham ldy qia tri tuyét doi : ABS

Khi tin hiéu vao 10.0 = 1 dau ra Q4.0 = 1 va ham sg thuc hién chuc nang lay giatri tuyét
d6i caaMD8 roi cat vao MD12

Khi tin hiéu vao 10.0 = 0 dau ra Q4.0 = 0 vaham s& khéng thuc hién chirc nang.

FBD LAD STL
Fy I o.0
INE 00l
L Jull] g
4BS 10,0 ARG 04.0 ARS
I0.0—EN 00T HIDL 04.0 | B (i e D
= SAVE
ma—1I§ EN0 ms4I 00Tl CLR
00l: 4 ER
- a 4.0

Hinh 4-24: Khéi thiee hién chirc nang lay gia tri thuyét doi.
Dt liéu vao vara:
EN: BOOL IN:  REAL
OUT: REAL ENO: BOOL

Vi du: MD8= -6,234 x 10-3 thi sau khi thyc hién chic nang ABS gia tri MD12 = 6,234 x
10-3.
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6/ Ham SIN, COS, TAN, ASIN, ACOS, ATAN:

Khi tin hiéu vao 10.0 = 1 dau ra Q4.0 = 1 va ham sg thuc hién chirc nang tinh SIN, COS,
TAN, ASIN, ACOS, ATAN ciaMDO rdi cit vao MD10.
Khi tin hiéu vao 10.0 = 0 dau ra Q4.0 = 0 vaham s3 khong thuc hién chirc nang.

FBD LAD STL
i I 0.0
JNE 001
L m 0
ol I0.0 e 14.0 -
| I
10.0—EH  OUT HIDLO 04.0 — H T MW 1o
- WOV
dm ok
Wwo—IN  ENO 1m0 110 SLVE
CLE
ool & BR
- 0 4.0

Hinh 4-25: Khéi thiec hién chizc nang tinh ham Sin.
Dt liéu vao vara:
EN: BOOL IN: REAL
OUT: REAL ENO: BOOL
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4.10.Cac ham L ogic thwc hién trén thanh ghi :

1. Ham AND hai s ¢ dé dai |a 16 bits.

-So do khoi:
FBD LAD STL
4 I 0.0
INE 00l
WAND_W 0.0 [wmow 4.0 TI: wmls . o
I0.0—EN —m e }— i #10F
T o) z
M0 —INl OUT (W2 04.0 Mo 1L OUT -z spT
) Jmz SAVE
T#1645 —INZ END #1645 o
_ool: A ER
= Q 4.0

Hinh 4-63: s dung khoi AND 16 bits

-Nguyénly hoat dong:
Ham s& thye hién chire nang nhan hai s6 nhi phan tai dau vao IN1 vadau vao IN2 két qua
duoc cit & OUT (MW2) khi c6 tin higu kich tai chan EN (10.0 =1).

Tin hiéu ¢ dau raENO (Q4.0 = 1) khi ham thyc hién chic nang.

-Vidu:
IN1
IN2
ouT

0101010101010101 S thir nhat
0100000000001111 Sb thir hai
0100000000000101 Két qua

2. Ham OR hai s co dé dai 14 16 bits:

-So do khoi :
FBD LAD STL
i I 0.0
INE 00l
WOR_i I0.0 W 04.0 L - 0
10,0 —EN — Iﬁm FLe#T
0 =—{IH1 OUT p=I2 04.0 WAL 0T T i 2
- SET
#1647 =12 END s SAVE
CLE.
O0L: A& ER.
- a 4.0

-Nguyén ly hoat dong:

Hinh 4-64: Sir dung khéi OR 16 bits.

Ham s2 thuc hién chirc nang OR hai sd nhi phan tai dau vao IN1 vadau vao IN2 két qua
dugc cit & OUT (MW2) khi c6 tin hiéu kich tai chan EN (10.0 = 1).
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Tin hiéu ¢ dau raENO (Q4.0 = 1) khi ham thyc hién chuc ning.

-Vidu:
IN1
IN2
ouT

0101010101010101 S thir nhat
0000000000001111 S6 tht Hai
0101010101011111 Két qua

3.Ham XOR hai sé c6 d dai 16 bits:

-So d6 khéi:

FBD

LAD

STL

WKOR_I
I0.0=—EN

Mo = INL OUT =2

4.0

liglo#7 =—IN2 ENO

I0.0

—

iltl Ry

Ti#16#7

WX ORI

EN

Il

mz

4.0

m—{}—|

PR
TWE 00l
A
L WHLEHT
bl
T MW
SET
SAVE
CLR
_00l: & ER
s q

0.0

0

Z

4.0

Hinh 4-65: so do khoi XOR 16 bits.

-Nguyénly hoat dong:

Ham s thyc hién chirc nang XOR hai sb nhi phan tai dau vao IN1 va dau vao IN2 két

qua duoc Cit & OUT khi cd tin hiéu kich tai chan EN.
Tin hiéu & ¢au ra ENO khi ham thuc hién chirc nang.

-Vidu:
IN1
IN2
ouT

0101010101010101 S6 tht nhét
0000000000001111 S6 tht Hai
0101010101011010 Két qua

4.Ham AND hai ter kép:

-So d6 khéi:

FBD LAD STL
i i 0.0
JNE 00l
L m 0
WAND_DW 10.0 WAND_DW 4.0 L DW#1E4FFF
I0.0—EN — —m  E———{} LD
D0 —{IHL OUT HD4 04.0 oI 00T Hpa ;ET . !
D4 164FFF — TN2_END DW¥164FFF-|TNE ﬁff
_001: & BR
= Q 4.0

Hinh 4-66: Sir dung khoi AND hai tir kép .
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EN(10.0): BOOL - tin hiéu kich
IN1: DWORD - Vo 1

IN2: DWORD - va&02

OUT: DWORD - Ra

ENO: BOOL - Tin hiéu ra caakhéi.

-Nguyén ly hoat dong:
Ham s thyc hién chirc nang AND hai s6 nhi phan tai dau vao IN1 vadau vao IN2 két qua
duoc cat & OUT khi c6 tin hiéu kich tai chan EN.

Tin hiéu & dau ra ENO khi ham thuc hién chirc nang.

-Vidu:
IN1 = 0101010101010101 0101010101010101
IN2 = 0000000000000000 0000111111111111
ouT = 0000000000000000 0000010101010101

5.Ham OR hai tr kép:

-So do6 khoi:
FBD LAD STL
i1 0.0
JWE 00l
WOR_Dy I0.0 IR D Q4.0 L i n
10,0 —{EN o} L DU#LE4FFF
oD
D0 —{INL  OUT (D4 04.0 w040 OUT|mg T w4
= SET
DUF16#FFF —{ 12 _END DUSLE4FFF {12 e

CLR
onl: A ER

Hinh 4-67: S dung khoi OR hai tir kép.

EN(10.0): BOOL - tin hiéu kich
IN1: DWORD - Vao 1

IN2: DWORD - vao2

OUT: DWORD - Ra

ENO: BOOL - Tin hiéu ra caakhéi.

-Nguyén ly hoat dong:
Ham s& thuc hién chirc nang OR hai s6 ¢6 d6 dai 2 tir tai dau vao IN1 va dau vao IN2 két
qua duogc Cit & OUT khi cd tin hiéu kich tai chan EN.

Lap trinh v&i SPS S7-300 1



Tin hiéu & dau ra ENO khi ham thuc hién chirc nang.

-Vidu:
IN1 = 0101010101010101 0101010101010101
IN2 = 0000000000000000 0000111111111111
ouT = 0101010101010101 0101111111111111

6.Ham XOR hai tar kép :
-so dd nguyén ly:

FBD LAD STL

I I 0.0
JNE 00l

L m ]
WXOR_DW 10.0 WXOR_DW 04.0 L DU#LE4FFF

I0.0=—EN b—En  ENO——————{}— =D
T m 4

MO0 —{IN1 OUT D4 Q4.0 Mo 0UTHmmg SET
z SAVE

DU#164FFF —{IN2 ENO Dil# 16#FFF —| T2 ELR
_00l: & BR
= 1] 4.0

Hinh 4-68: Sir dung khoi XOR hai tir kép.

EN(10.0): BOOL - tin hiéu kich

IN1: DWORD - Vao 1

IN2: DWORD - vao2

OUT: DWORD - Ra

ENO: BOOL - Tin hiéu ra cua

-Nguyén ly hoat dong:

Ham s thuc hién chirc nang XOR hai sb ¢6 do dai 2 tir tai dau vao IN1 vadau vao IN2 két
qua duoc cat @ OUT khi ¢ tin hiéu kich tai chan EN.
Tin hiéu & ¢au ra ENO khi ham thuc hién chirc nang.

-Vidu:
IN1 = 0101010101010101 0101010101010101
IN2 = 0000000000000000 0000111111111111
ouT = 0101010101010101 0101101010101010
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Chwong 5: Chwong trinh con va xir ly tin hiéu twong tw

KY THUAT LAP TRINH

Chuong trinh ngudi dung thuong dugc chia nhé thanh timg khoi logic theo kiéu
chuong trinh cau trdc, gidp cho viéc lap trinh va sira loi thuan tién. C6 nhiéu loai khoi logic:

Khdi t6 chirc OB (Organization blocks)

Khbi ham hé théng SFB (System function blocks) va ham h¢ thong SFC (system
functions) tich hgp trong PLC

Khébi ham FB (Function blocks) trong thu vién hay nguoi ding tu viét

Ham FC (Functions) trong thu vién hay nguoi ding tu viét

Khdi dir liéu Instance (Instance Data Blocks) lién két véi FB/SFB

Khdi dir liéu chiaxé (Shared Data Blocks )

Khol t6 chirc OB & giao dién gitra chuong trinh nguoi dung va hé d1eu hamh caa PLC.
OB duoc goi bai hé diéu hanh theo chu ky hay khi co ngét, c6 sr ¢d hay khi khoi dong
PLC. C6 nhiéu khéi OB va c6 uu tién khéac nhau, khdi OB ¢6 sb uu tién cao hon ¢ thé ngat
khdi OB sd uu tién thap hon. Tuy theo loai CPU, sb lugng khéi OB sir dung duoc s3 khéc
nhau, bang sau liét ké cac loai OB

L oai OB Y nghia Uu tién
OB1 Puoc goi khi két thic khoi dong hay két | 1
thic OB1, thuc hién theo chu ky
OB10, OB11, OB12, | Ngat theo thoi gian trong ngdy, thang, 2
OB13 nam
OB14, OB15 OB1S6,
OB17
0OB20 Ngat tri hoadn 3
0B21 4
0B22 5
0B23 6
OB30 Ngat chu ky (mac dinh 5s) 7
OB31 Ngat chu ky (mac dinh 2s) 8
0B32 Ngat chu ky (mac dinh 1s) 9
OB33 Ngat chu ky (mac dinh 500ms) 10
OB34 Ngat chu ky (mac dinh 200ms) 11
OB35 Ngat chu ky (mac dinh 100ms) 12
OB36 Ngat chu ky (mac dinh 50ms) 13
0B37 Ngat chu ky (mac dinh 20ms) 14
OB38 Ngat chu ky (mac dinh 10ms) 15
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OB40 Ngat ciing 16
OB41 17
0oB42 18
0OB43 19
OoB44 20
OB45 21
OB46 22
OB47 23
OB60 Goi boi SFC35"MP_ALM" 25
OB70 L6i 1/0 redundancy ( H CPU) 25
OB72 L&i CPU redundancy (H CPU) 28
OB 73 L 6i Communication redundancy (H CPU) | 25
OB80 Su ¢6 chu ky quét 26, 28
0OB81 L3i nguon
OB82 Ngit chan doan
0OB83 Ngit do thém bst module
0B84 Ldi phan cang CPU
OB85 L&i chuong trinh
OB86 L6i module mé rong
0B87 Ldi truyén théng
0OB90 Warm or cold restart or delete ablock 29,0
being
executed in OB90 or load an OB90 on the
CPU or terminate OB90
OB100 Khoi ¢ong am 27
OB101 Khéi dong nong
0OB102 Khéi dong lanh
OB121 Sai lap trinh Uutién cua
0OB122 Sai 1/0 téc nhan gy
rasu cd

5.1/ Khéi OB1

OB1 duoc goi sau khi két thiic qua trinh khoi dong va sau khi két thic chinh nd, moi
OB trir OB90 6 thé ngat OB1. Khi OB1 dadugc thyc hién, hé diéu hanh goi di dir liéu toan
cuc. Trudc khi goi lai OB1, hé diéu hanh chuyén bo nhg dém ramodule xuat , cap nhat bo
dém nhap va nhan dir liéu toan cyc. Khi thuc hién OB1, chuong trinh trong khéi dugc thuc
hién, dir liéu xuat ra module xuit duoc cap tam trong bo nhd. Chuong trinh trong OB1 ¢

thé goi cac ham hay khéi ham.

Thoi gian thuc hién OB1 goi la thoi gian quét, hé diéu hanh an dinh thoi gian quét
t6i da (150ms) va toi thiéu, co thé cai dat bang Step 7. Néu chu ky quét kéo dai thi goi
OB80 hay chuyén sang STOP, néu chu ky quét ngan quéa thi thém tri hoan hay goi OB9O0.

OB1 gdbm phan méa chuong trinh, do nguoi ding viét; bang bién cuc bo (local block)

con goi labang khai béo bién (variable declaration table) gom 20 byte
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fAddress |Declaration |Hame Type Initial value |[Comment
0. 0| tenp 0B1_EV_CLARS BYTE Bits 0-3 = 1 (Coming ewvent), Bits 4-7
1. 0| cenp OBl SCAN 1 BYTE 1l (Cold restart scan 1 of OB 1), 3 (5S¢
2. 0| Cenp 0Bl _PRIORITY BEYTE 1l (Priority of 1 iz lowest)
3. 0| cenp 0El_0E_NUMER BEYTE 1l (Organization block 1, OELl)
4. 0| tenp 0Bl _RESERVED 1 BYTE Reserved for system
5. 0| cemnp 0E1_RESERVED_Z EBEYTE Reserved for system
6. 0|tenp 0E1_PREV _CYCLE INT Cycle time of previous 0Bl scan (mill:
§.0|cenp 0B1_MIN CYCLE INT Minimum cycle time of 0Bl (millisecomn
10. 0| tenp 0B1_Mix CYCLE INT Maximum cycle time of 0Bl (millisecomn
12.0|temnp 0B1_DATE TIME DATE_AND_TIME Date and time 0Bl started

—— ——

Cot thtr nhat |a dia chi trong ving bién cuc bd, cot thir hai khai béo loai bién, temp
nghia la tam thoi, giatri caabién thay d6i sau mdi vong quét cia OB, cot thir ba 1a céc tén
cuadir ligu, cd y nghianhu sau (giai thich trong cot chu thich 6):

OB1 EV_CLASS: giatri B#16#11 c6 nghia OBL1 tich cuc

OB1_SCAN _1: B#16#01: hoan tit warm restart
B#16#02: hoan tat hot restart
B#16#03: hoan tat chu ky
B#16#04: hoan tat cold restart

OB1 PRIORITY: giatril

OB1 OB _NUMBR;: sb OB lal

OB1 RESERVED 1: dur trix

OB1 RESERVED 2: dur trix

OB1 PREV_CYCLE: thoi gian vong queét truge (ms)

OB1 MIN_CYCLE: thoi gian vong quét ngan nhat
OB1 MAX_CYCLE: thoi gian vong quét dai nhat
OB1 DATE_TIME: ngay gio OB1 bat dau thuc hién (8 byte)

Céc gia tri trén nguoi dung khdng thay doi dugc, nguoi ding co thé thém céc bién
vao tir dia chi 20.0 tré di, cac bién ndy la bién tam, thay doi sau mdi vong quét. C&c bién
thém vao sir dung cho viéc goi cac chuong trinh con FC, SFC, FB, SFB.

Chuong trinh STEP 7 diing dé 1ap trinh cho PLC S7-300, S7-400. Chuong trinh nay
c6 verson 5.0 dung cho Win 98, Version 5.1 va 5.3 dung cho Win XP. Khi kich chugt vao
biéu twong Simatic Manager s xuat hién cirasdo Hinh , bAm Next d¢é chon loai CPU
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STEP 7 Wizard: "Hew Project™

:‘:Qg': Introduction 1[4]

STEP 7 Wizard: "New Project"

You can create STEP 7 projects quickly and eazily uging
the STEP 7 “wizard. v'ou can then start programming
imrnediately.

Click one of the following options:
"Mest" to create your project step-by-step

"Finizh"' ta create your project according to the preview.

v Display Wizard on starting the SIMATIC Manages Preview: >
Hest » | Finizh Cancel | Help I

I] Which CPU are you using in your project? 214
CRU: CPU Type | Drder Mo | ~

CPLI312 Fid BES? 312-BAC02-04B0

CPU313 BESY 313140030480

CPU314 BESY 314-14E04-04B0

CPU314 [FM BESY 314-BAE03-0aB0

CPU3E BES7 315-14F03-04EB0

CPUZ315-2DP BES? 315-24F03-04B0 b
CPU name: \CPUZ1ZIFMI1]
MPI address: 12 w| |6KE wark memary; 0.6 ms/1000 ”~

inztructions; DIT0/D0E integrated; MPI
connection; single-tier configuration up to 8w

Previews:
¢ Back Mewst » | Finish | Cancel | Help |

Bam tiép Next dé chon céc khdi OB, bat buoc 12 OB1, cac OB khéc co thé thém vao sau.
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STEP 7 Wizard: "Hew Project™

1+ Which blocks do you want to add? a[d]
Blacks: Block Mame | Symbalic Mame | ~
0OEB1 Cycle Execution =
[ OB10 Tirme af Day Interpt 0
[10B11 Tirme af Day Interupt 1
[]oB12 Tirne of Day [nterupt 2
[ 0OB13 Tirne of Day Interrupt 3 hd
[ Select All Help on O

Language for Selected Blocks

 STL £~ LAD  FED

[~ Create with source files Previews »
Finizh Cancel | Help I

Chon céch 1ap trinh STL, LAD hay FBD, trong Itc 1ap trinh c6 thé tuy ¥ thay doi. Bam tiép
Next dat tén cho Project, sau d6 bam Finish, xuat hién cira so 1ap trinh

¢ Back

STEP ¥ Wizard: "New Project™

g What do you want to call your project? 44

Project narme: 57_Prall

E=izting projects: 57 _Pral i
57 _Pmall =
SY_Prod
57 _Pro3 o

Check your new project in the preview.
Click "Make" to create the project with the displayed
structure,

Preview:»

Cancel | Help I

¢ Back I ! |
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R SIMATIC Manager - S7_Pro11 _ [O]

File Edit Insert PLC ‘iew Opkions MWindow Help
| < NaFier > x|

01| |82| %] & [Ee|@| dal [2 2= 2o

'EEES?_PrM 1 -- C:\Siemens'\Step /S Fproj\S7_Pro11

= ca bl [ oMancaloseten
%fMF'I[H

~ Nuacuraso bén tréi sip xép dang thu muc, kich chudt vao d6 dé mé racac muc con.

Bam vao dong SIMATIC 300 STATION bén trai roi baam tiep vao Hardware bén phai dé

dat cau hinh phan cirng cia PL C (cong viéc nay ciing cé thé thuc hién sau)
'E"ES?_PNH 1 -- C:ASiemens\Step 7S 7proj’\S7_Pro11

= % 57 _Proll (B Sources Blocks
- SIMATIC 300 Station @ Spmbols

Blocks

[FLZHW Config - SIMATIC 300 Station
Station Edit  Imsert PLC  Wiew Ophions Window Help

D[22 8 & B duldl D@ %8 N
¥ %? FPROFIEUS DP

; +-[] SIMATIC 300

e «-[F SIMATIC 400

+ SIMATIC PC Bazed Control 300400
-8 SIMATIC PC Station

| w

(a UR

Slot Module Order... | M. | 1. |Q.|C

[(*):

CPUFZIFM(]) BESY 3122 |124..124

¥
FPROFIBUS-DF zlaves for SIMATIC 57, J
k7, and C¥ [distributed rack]

[

Press F1 to get Help,
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Gia sir cau hinh don gian gdm cac moduke DI/DO, AI/AO, ta kich chudt vao dong
SIMATIC 300, SM- 300 , chon cac module phu hop, dung chudt kéo vao cac slot cia
Station tir sd 4 trg di, (ot 3 dung cho module IM), sau d6 vao menu Station — Save rdi
Close. Tas? tré lai van dé ciu hinh & muc

Frafile | Standard =

+ T PROFIBUS DP ~

(0] UR - SIMATIC 300

-] C7

+-[Z3 CP-300

+-[Z3 CPU-300

+-[_] FM-300

+-[Z3 IM-300

+-[7] M7-EXTEMSION

—-[C1 P5-300
d Ps 307 108
4 Ps o072z
{4 Ps 2075

T Tm DArY ann

£ ?

BESY 307-1EADD-OAAD £,
Load supply waltage 120/ 230 WAL 24 =
WDC /54

EES7 312

] DI/0 15m24v/0.54 EES7 323 0.1 0.1
] ai44802 EES7 334 272 (272

W

el Bl L = [ Rt B R

bl =]

Insertion possible Chg

Tro lai Project, bAm vao muc Blocks, ta thay xuét hign OB1, bdm vao OB1 néu lap
trinh tuyen tinh, nghia la khdng dung cac khoi logic FC, FB tyu tao
334 — (Ol x|
=131 x]
| culdn [ 52| t<p] @ #2| SHIH-Ol]L [ =] a9

it
D= & 1|

hiddress [Declaration (Hame Type Initial value (Comment
0. 0| tenp 0B1_EV_CLASS EYTE Eits 0-3 = 1 (Coming ewent),
1.0|tenp OB1_SCAN 1 EYTE 1 (Cold restart scan 1 of 0B
2. 0| tenp 0BLl_PRIORITY EYTE 1l (Pricrity of 1 iz lowest)
3. 0| tenp 0BE1_0E_NUMER EYTE 1 (Organization block 1, 0OEL;
4, 0| tenp 0Bl_RESERVED L EYTE Feserved for system
5. 0| temp 0BE1_FESERVED_2 BYTE Reserwved for aysten
&. 0| Cenp 0E1l_PREV _CY¥CLE INT Cycle time of previous 0Bl s¢
G.0|tenp 0Bl_MIN_CYCLE INT Minimum cycle time of 0Bl (m:
4 11 nlremn NR1 MY C¥rTLRE TNT Maximm menle time of OR1 (m- 0
-~
0El : "Main Program Sweep (Cycle)™
Comment:

...........

Bam vao menu View, chon STL, LAD, FBD chon céch Iap trinh. Khi 1ap trinh taco
thé ding dia chi tuyét déi (10.0, MW2, T5...) hay dia chi ky hiéu (Start, Speed, Delay...).
Diachi ky hiéu gitp chuong trinh dé hiéu hon. C6 hai loai laky hiéu cuc bo vaky hiéu toan
cuc (hay chiax¢) , ky hiéu cuc bo khai b&o trong bang khai béo bién cua khéi va chi co y
nghia trong pham vi khdi @6, ky hiéu toan cuc khai béo trong bang ky hiéu Symbols, co y
nghia trong toan bo cac khdi ciiaproject. Viéc khai bdo ky hiéu toan cuc thyc hién truée hay
sau khi viét ma Khdi logic c6 thé co téi da 999 network, mdi network co ti ¢a 2000 hang ,
mdi hang gdm nhain , Iénh, diachi va chu thich (sau //)
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Thu tuc 1ap ky hiéu toan cuc nhu sau: bam chudt vao ddi twong Symbols (Xem hinh

= Symbol Editor - 57 Prod3SIMATIC 300 StationdCPUI31 2. .. WSymbols
Symbol Table Edit  Insert Wiew Ophions Window Help

Eu @I CIIH‘IJ ‘ | | |xxxx

S7_Pro1SIMATIC 300 StationACPL31 2. .. \Symbols
Symbol Address Data type Com

1 |Cycle Execution o 1 OB 1
2

|

Céc bién ky hiéu duoc dua vao tirng dong mot, dai tdi da 24 ky tu chir s5, ky tu dac
biét, trir dau nhay « , khong phan biét chir hoa va chir thuong. Bang ky hiéu chira toi da
16380 ky hiéu. Sau khi d bién tap xong, vao menu Symbol Table- Save dé luu bang. Vao
ctra sb bién tap cia khdi chon View- Display with - Symbolic Representation dé nhin thay
dia chi ky hiéu trong chuong trinh, ky hiéu tuyét d6i dugc déng khung bang dau «, con ky
hiéu cuc bo c6 dau # dung trudce.

Vi du 1ap trinh cho dén bd hanh, binh thuong khi khong cd yéu cau qua duang (10.0,
10.1), dén xanh xe (Q0.7) va dén do bo hanh (Q0.0) séng. Khi co yéu ciu dén vang xe
(Q0.6) sang trong 3s, sau d6 den do xe (Q0.5) sang va den xanh bo hanh (Q0.1) sang trong
10s, hét thoi gian nay dén do bo hanh vado xe cling sang, sau 6s dén vang xe vado xe cling
séng vasau 3's dén xanh xe sang , xéa yéu cau quaduong

A A Q 05
A( L S5T#10S
O 1 00 /I C6 ydu cau qua|SD T 3
duong cua khach bo hanh A Q 05
O I 0.1 AN T 3
) = Q 0.1 //Bat dén xanh bd hanh,
A T 6 thoi gian 10s
O M 00
) A M 00
AN 5 //x6ayéu cau A T 3

T
M 0.0 //ghinhanyduciu |L S5T#6S
’ SD T 4 /[Thoi gian 6 sdo xevado
AN M 0.0 /I néu khdng cd yéu | bd hanh cung sang
Q

cau thi A M 00
= 0.7 [/ldenxanhxesang | A(
ON T 2
A M 00 0] T 3
L S5T#3S )
sOb T 2 ON M 00
A M 00 = Q 00 I/ Bat den do bo hanh
A(
ON T 2 A M 0.0 //Bat dén do vavang
@] T 4 xe
) A T 4
= Q 06 //bén vang xe 3s L S5T#3S
A M 00 SD T 5//Chuyén sang xanh xe sau
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A T 2 3s
= Q 05 //ben do xe sau 3s
A Q 07
L SET#1S
SO T 6 /IThoi  gian tri hoén

1s dé nhan yéu cau khi xanh xe vira sang

10.0 TE TS Mo.0 Q0.5 T3 Q0.1
[ | | 141 { — | | 1/} { —
0.1 Mo.0 T3 T4
|| | | | | { 50—
o g S5T#ES
11 |J/| L) 1
Mo.0 Q0.7
i/ (— £
MO.0 Tz -
[ | { 5D Ho- 0
S5T#3S d
MO. 0 Tz Q0.6 no.o T4 TS
[ | /1 { — |} [ | { 50—
s S5T#35
| | uln.l? {TS
M. 0 Tz Q0.5 L (0}
Q0.5 T3
[ | {50 }—
S5T#103

Sau do lap bang ky hiéu:

'ﬁ" Symbol Editor - [$7_Pro1\SIMATIC 300 StationiCPU312.. \Symbols]

Symbol Table  Edit  Insert  Yiew Options ‘Window Help - 8 X
=6 8 &|B@ o =1%| vl
Symbol Address Data type Comment
1 |Switch_right | 0.0 BOOL Switch on the right side of the street
2 |Switch_left | 01 BOOL Switch on the left side of the street
3 |Pedestrian_light I 0.0 BOOL hemary bit for switching traffic light on reques
4 |Ped_red ] 0.0 BOOL Red for pedestrians
5 |Ped_green Q 0.1 BOOL Green for pedestrians
6 |Car_red Q 05 BOOL Red for cars
¥ |Car_orange Q 06 BOOL Orange for cars
8 |Car_green Q 07 BOOL Green for cars
9 |Car_orange_phase T 2 TIMER Dwration of orange phase for cars
10 | Ped_green_phase T 3 TIMER Dwration of green phase for pedestrians
11 |Car_delay_red T 4 TIMER Delay red phase for cars
12 |Car_red_orange_phase T 5 TIMER Dwration of red/orange phase for cars
13 | Ped delay green T & TIMER Delay next green request for pedestrians
14 | |
Press F1 to get Help,
| A( | A "Pedestrian_light"
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A( A "Car_orange phase"
O "Switch_right" = "Car_red"

O "Switch_left" A "Ca_red”

) L S5T#10S

A "Ped_delay green" SD "Ped_green phase"
O "Pedestrian_light" A "Ca_red"

) AN "Ped green phase"
AN "Car_red orange phase" = "Ped_green"

= "Pedestrian_light" A "Pedestrian_light"
AN "Pedestrian_light" A "Ped_green phase'
= "Ca_green" L S5T#6S
A "Pedestrian_light" SD "Car_delay red"

L S5T#3S A "Pedestrian_light"
SD "Car_orange phase" A(
A "Pedestrian_light" ON "Car_orange phase’
A( O "Ped_green_phase’
ON "Car_orange phase" )

O "Car_delay red" ON "Pedestrian_light"
) = "Ped red"

= "Car_orange" A "Pedestrian_light"
A "Pedestrian_light" A "Ca_delay red"

A( L SBET#3S

ON "Car_orange phase" SD "Car_red orange phase"
O "Car_delay red" A "Ca_green"

) L SB5T#1S

= "Car_orange" SD "Ped_delay_green”

Sau khi bién soan chuong trinh ta c6 thé chay mé phong khéng can PLC nho phan
mém S7 PLC Sim theo c&c budc sau:
- Va0 menu Simatic Manager- Options- chon Simulate Modules. Cira S5 sau Xuat
hién
171 S7-PLCSIM - SimView1
File Edit Yiew Insert PLC Execute Tool

DEdE &~ =0 BEEN

EI CPU 30.. E“ﬁl@

MRES

- Vao menu PLC- Download dé nap khdi chuong trinh xuéng PLC mb phong
- Véo crasd S7-PLCSIM menu Insert chon cac viing nhd mudn quan sét
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I S7-PLCSIM - SimView1

File Edit WYiew Inserk PLC Execute Tools Window Help

DEE| B&%u%m-mk‘?ﬂ.g@:mg:ml A E
BEE| u o+ |

—

g'; [~ RUNF

Cloc [ RUM
DHUSIF. V¥ STOP MEES

7654 3210
LW W

Press F1 ta et Help, MPI=2 e

- Vao menu PLC- chon Power On, vao menu Execute chon Scan Mode —
Continuous Scan.
- Chon RUN hay RUN —P
- Téc doang vao céc bit 10.0, 10.1 d&é xem hoat dong ciia chuong trinh.
- Tro lai Simatic Manager, chon View- Online, mo khéi logic mudn quan sét
(OB1), bam Debug- Monitor
Trong truong hop mudn tap trung cac bién vao mot chd dé dé quan sét, tading bang
khai b&o bién VAT (Variable Table). Trong cira 5 Manager vao menu Insert- S7 Block-
Variable Table (hay bim chuot phai — Insert New Object- Variable Table) ta dugc khéi
VAT1, md khéi nay ravathém vao cac dia chi viing nhd muén quan sét.

Eelyar - VAT 1 _ O]

Table Edit Insert PLC  Wariable Miew Options Window  Help

_I_|_|_|@| T e e e e e A e e R A A

VAT 1 -- S7_Pro1\SIMATIC 300 Station\CPU312 IFM{1)\S7 Program(1) [l [m] B3

| ;“ Address Symbol Display format | Status value| Modify value
1 | 00 "Switch_night" BOOL
2 | 01 "Switch_left" BOOL
3
Press F1 Far help, | 2 |Offline | y

Truong hop c6 sin PLC, dau tién taphai két néi may tinh véi PLC théng qua cap noi
thich hop, vao menu PLC- Display Accessible Nodes, sau d6 PLC- Operating mode chon
ché d¢ PLC la Stop, PLC- Download nap chuong trinh xuong PLC.
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5.2/ Céc khoi ngat

Khdi OB1 dugc thuc hién theo chu ky, va cé thé bi ngat boi cac sy kién khi tacai dat
thém céc khdi OB khéc vao Project hodc khi xay ra céc su ¢b. Céc khdi OB phll hop dugc
goi dé xir Iy ngat nho céc chuong trinh con dugc cai dat. Khdi OB uu tién cao o thé ngat
khdi c6 uu tién thap hon. Ta co thé thay d6i uu tién caa OB trong S7-400 va S7-300-
CPU318. Them OB b ang céch bam chuot phai trong cira b Project- Insert New
Object- Organization block, chon s OB, sau d6 md khdi OB valap trinh

Oiperating system  User program

Power on

Starlup
program

Interrupt
program

Error
handling

Properties - Organization Block

General - Part 1 N General - Part EM Callz ] .ﬁ.ttributes]

M ame; oe10f

Symbolic Name: I

Symbol Comment: I

Created in Language: STL -
Project path: |
St locati
ot [CASiemens\Step7\S 7praihs 7_Prod
Code Interface
Date created: 11/03/20068 4:32:11 A
Last modified: 11/03/20068 4:32:17 Ak 110342008 4:32:77 A
Comment: '

Cancel I Help

3 Tao céc khoi logic

Céc chuong trinh 16n thuong duoc viét dang ciu tric, gom khdi OB1, cac khdi
chuong trinh FC, FB, céc khéi chuong trinh hé théng SFC, SFB. Sir dung lap trinh ciu tric
gitip chuong trinh dé quan |y va sra i, thuan tién cho viéc 1ap trinh theo nhém. Khéi OB1
vacéc khdi FC, FB co thé goi  FC, FB, SFC, SFB
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Cperaling system Linear prograrmming Structured programming

Main program Main program
=CB1

L4y vi du lap trinh cho hé thong tron hai chat long A va B (H ), ta chia qué trinh
thanh nhiéu khéi nho (H ) : bom chat A, bom chat B, bon tron va van xa. Tanhan thay hai
khdi bom lap trinh gidong nhau, chi khac ¢ cac ngd vaolra. Trudc khi lap trinh ta phai c6 mod
ta k¥ thuat cho hoat dong caa céc khdi.

K hdi A/B gom c6 bom va van vao, van ra

- Bom c0 cong suat 100KW, vong quay 1200 rpm, lwu hrgng 400l/phit. Bom

dwoc diéu khién béi nat Start/Stop trén bang diéu khién, sb lan start dwoc
hién thi @é tién bao tri. Bom dwoc phép hoat dgng khi:

Exampla: Industrial Blending Procass

Agitator maotor

Inlet Fiead Feed Flow
valve pump valve sensor

Switch for tank level
measurament

Ingradient A

—_—
Inlet Fead Fead
valva pump vaha
Ingradient B Drain solanoid
valve
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Area: mixing tank

Agitator motor

Inlet Feed
valve pump valve sansor

Switch for tank
lewil meas uring

Area: ingradient B

Inlet Faad Faed
valve pump valva

o bon khong day,
0 van xa dong,
0 nut emergency khdng tac dong.

Bom tat khi cam bién luu luong béo khong co dong chay sau 7 ské tir khi khoi dong

bom hay khi cam bién luu lugng béo d& nging chay.

- Van dwgc diéu khién béi solenoid, mé& khi c6 dién vao van. Van phai mé it

nhat 1s sau khi bom chay.

Khéi bon trén cd dong co' trén, cac cam bién mirc. c6 cdng suat 100K W, vong
quay 1200 rpm, lwu lwgng 4001/phit. Pong co dwoc diéu khién béi nat Start/Stop trén
bang diéu khién, sb lan start dwoc hién thi dé tién bao tri. Péng co dwec phép chay
khi:

0 Muc chat long trén muc toi thiéu ,
0o Vanxadong
o Nut Emergency khong tac dong

Pong co dugc tat khi van tc khong dat dinh mirc sau khi khai dong 10s. C6 ba cam
bién mirc dang contact . Cam bién day thuong dong, khi bon day thi ho ra. Cam bién muc
t6i thiéu thuong ho , khi myc chat long thap thi dong lai. Cam bién can, ha néu bon can

Van xa dwgc diéu khién tir bang diéu khién. Van xa dwogc hoat dong néu dong co
trén ngirng, cam bién mirc bao bén chwa can, nit emergency khong tac déng. Van xa
dong néu cam bién mirc bao bon can.

Bang diéu khién dung dé diéu khién vabéo trang tha cac dong co, van xa, béo mirc
bon, béo bao tri vading khan cap.
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Inggr. 2 Incr. B Start Cpen Tank

Hart Hart agitatar dran full
Incye. & Ingr. B Stop ol Tank
stop g aaitator e by min.
Tank
Re_sa _ empty
mainterance disglay

Maint. Mairt. b @irit.
pump A pump B agitator

EMERGEMCY STOF

C6 badong co ¢o thé 1ap trinh bang khi logic chung (Hinh) . Sau ngd vao lahai ndt
nhan Sart/Stop, nit nhan Reset_Maint x6a dén bao tri, tin hiéu béo dong co chay, ngirng
(Response) so hiéu Timer (Timer No) vathoi gian timer (Response Time). Bon ngd ra la
béo 156i (Fault), dén béo dong co chay, ngiung (Start_Dsp, Stop_Dsp), bé&o bao tri (Maint),
Tinhiéu vao/raladiéu khién Motor. Khéi logic nay lap trinh dudi dang khéi ham FB vi can
luu trir giatri bién.

Céc van ciing duoc diéu khién bang khéi logic FC (Hinh) . Hai tin hiéu vao la ndt
nhan mo /dong van (Open/ Close) Tin hiéu ra la dén béo trang thd van ( Dsp_Open,
Dsp_Closed). Tin hiéu vao/ radiéu khién van (Valve). Khdi nay khdng o6 luu bién va thyc
hién bang FC.

Cau tric chuong trinh nhu Hinh . Churong trinh chinh OB1 goi ham FB1 diéu khién
dong co, ¢ badong co tng vai ba khdi dit lieu DB1, DB2, DB3. Ham FC1 dugc OB1 goi
khi diéu khién van. Céc khdi FB va FC phai dugc lap trinh truéc khdi OB. Vao cia sd
Project —Symbolslap bang ky hiéu cho céc bién (Bang)

i Diagram of the "Motor Block!

Start Fauft
Stop Start_Dsp
Response Cut Stop_Disp
Reset_Maint In Motar E
Tirmer Mo

Fesponse_Time

M ot ar Iy Out
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[i Diadgram of the Walve Block
Open Dsp_Open
Close || In Valve out | | Dep_Closed
Yalve In/Out
0B 1 D
Ireredient A
;szifm\\ >
FB1 DB 2
Feed pumnp o Motor - )
ingredient B /; --p | IMgredient B
Agitatar / DFI :
makar - .&rﬁrltj?t;r
Inlet valves
A and B \
FC1
Feed \: Walves
aandB ////'
Drrain valve
Symbolic Name Address Data Description
Type
Feed pump A_start 10.0 BOOL Starts the feed pump for ingredient A
Feed pump A _stop 10.1 BOOL Stops the feed pump for ingredient A
Flow_A 10.2 BOOL Ingredient A flowing
Inlet_ valve A Q4.0 BOOL Activates theinlet valve for ingredient A
Feed valve A 4.1 BOOL Activates the feed valve for ingredient A
Feed pump A on Q4.2 BOOL Lamp for “feed pump ingredient A running"
Feed pump A_off Q43  BOOL Lamp for “’feed pump ingredient A not
running"
Feed pump_A Q44 BOOL Activates the feed pump for ingredient A
Feed pump A_fault Q45 BOOL Lamp for “feed pump A fault”
Feed pump A _maint Q4.6  BOOL Lamp for “’feed pump A maintenance”
Feed pump B_start 10.3 BOOL Starts the feed pump for ingredient B
Feed pump B_stop 104 BOOL Stops the feed pump for ingredient B
Flow_B 10.5 BOOL Ingredient B flowing
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Inlet_ valve B
Feed valve B
Feed pump_B_on
Feed pump_B_off

Feed pump_B

Feed pump_B_fault

Q5.0
Q5.1
Q5.2
Q5.3

Q5.4
Q5.5

Feed_pump_B_maint Q5.6

Agitator_running
Agitator_start
Agitator_stop
Agitator
Agitator_on
Agitator_off
Agitator_fault
Agitator_maint
Tank _below_max
Tank_above min
Tank_not_empty
Tank_max_digp
Tank_min_disp

Tank_empty_disp
Drain_open
Drain_closed
Drain
Drain_open_disp
Drain_closed_disp
EMER_STOP_off
Reset_maint

Motor_block
Valve block
DB_feed pump_A
DB_feed pump B
DB_agitator

11.0
11.1
11.2
Q8.0
Q8.1
Q8.2
Q8.3
Q8.4
11.3
11.4
115
Q9.0
Q9.1

Q9.2
10.6
10.7
Q9.5
Q9.6
Q9.7
11.6
11.7

FB1
FC1
DB1
DB2
DB3

BOOL
BOOL
BOOL
BOOL

BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

FB1
FC1
FB1
FB1
FB1

Activates the inlet valve for ingredient A
Activates the feed valve for ingredient B
Lamp for “’feed pump ingredient B running"
Lamp for “’feed pump ingredient B not
running"

Activates the feed pump for ingredient B
Lamp for “’feed pump B fault"

Lamp for “’feed pump B maintenance"
Response signal of the agitator motor
Agitator start button

Agitator stop button

Activates the agitator

Lamp for "agitator running"

Lamp for "agitator not running"

Lamp for “agitator motor fault”

Lamp for “agitator motor maintenance”
Sensor ’mixing tank not full”

Sensor ’mixing tank above minimum level”
Sensor ’mixing tank not empty"

Lamp for "mixing tank full"

Lamp for "mixing tank below minimum
level"

Lamp for "mixing tank empty"
Button for opening thedrain valve
Button for closing thedrain valve
Activates the drain valve

Lamp for "drain valve open”
Lamp for "drain valve closed"
EMERGENCY STOP switch

Reset switch for the maintenance lampson
al motors

FB for controlling pumps and motor

FC for controlling the valves

Instance DB for controlling feed pump A
Instance DB for controlling feed pump B

Instance DB for controlling the agitator
motor
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5.3 Lap trinh khéi FB

FB lakhdi logic véi cac bién in, out, in_out, static va temp, duoc tao ra trong bang
bién dia phuong di kém. Céc bién in, out, in- out [a cac tham sb himh thirc c6 dia chi cu thé
do chuong trinh goi truyén dén, bién static 1a bién trong chuong trinh FB duoc luu lai khi ra
khoi khdi FB, bién temp mat gia tri khi ra khoi khéi FB. Kém véi FB lakhéi dir liéu data
block chira cac bién in, out, in- out va static. C6 thé c6 nhiéu data block cho mot FB khi mot
FB dung cho cac nhiém vu khac nhau, goi lainstance data block. Khi chuong trinh goi FB
can phai kém theo instance data block tuong tng. Tavao cira sb Project bam chuot phai -
Insert New Object — Function block thém vao khéi FB1. Bam chuot vao khbi FB1 dé soan
chuong trinh cho khéi. Tavao bang khai béo bién dé khai béo cac bién hinh thuc cho khdi
theo ther ty in, out, in_out, static va temp. Véi vi du o trén, bang bién cia FB1
“Motor_Block” nhu sau:

Address Declaration Name Type Initial Value
0.0 IN Start BOOL FALSE
0.1 IN Stop BOOL FALSE
0.2 IN Response BOOL FALSE
0.3 IN Reset Maint BOOL FALSE
2.0 IN Timer_No TIMER

4.0 IN Response Time S5TIME S5T#OM S
6.0 ouT Fault BOOL FALSE
6.1 ouT Start_Dsp BOOL FALSE
6.2 ouT Stop_Dsp BOOL FALSE
6.3 ouT Maint BOOL FALSE
8.0 IN_OUT  Motor BOOL FALSE

10.0 STAT Time bin WORD W#16#0
12.0 STAT Time BCD WORD W#16#0
14.0 STAT Starts INT 0
16.0 STAT Start_Edge BOOL FALSE
Céc bién STAT Time_ bin vaTime BCD Iu u thoi gian timer, Starts luu 5 1an khoi
dong motor, Start_ Edge phuc vu cho I1énh lay canh [én

Network 1 Start/stop and latching Network 4 Stop lamp

A( AN #Response

O #Sart =#Stop_Dsp

O #Motor Network 5 Counting the starts
) A #Motor

AN #Stop FP #Start_Edge

=  #Motor JCN labl

Network 2 Startup monitoring L #Starts

A #Motor +1

L #Response Time T #Starts

SD #Timer_No labl: NOPO

AN #Motor Network 6 Maintenance lamp
R #Timer_No L #Starts

L #Timer_No L 50

T #Timer_bin >=|
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LC #Timer_No =#Maint

T #Timer_BCD

A #Timer_No sarts

AN #Response A #Reset_Maint
S #Fault A #Maint

R #Motor JCN END
Network 3 Start lamp and fault reset LO

A #Response T #Starts
=#Start_Dsp END: NOPO

R #Fault

Network 7 Reset counter for number of

Thém khdi DB project voi céc tén DB1, DB2, DB3 loai Instance DB vathuoc FB1

Properties - Data Block

General - Part 1 l General - F'art2] Callz ] .-’-'-.ttril:uutes]

Mame and type:

Symbalic Narme:

DE1 Inztance DB

Céc bién trong DB1 3 ty tao ra theo bang khai béo bién cia khdi FB1, tuong ty cho céc

DB2 vaDBs.
hddress |Declaration |Hame Type Initial wvalue [Comment

0.0(in Jtart BOOL FALIE
0.1fin Stop EOOL FALSE
0.2[in REesponse EOOL FALSE
0.3|in Rezet Maint EOOL FALZE
2.0(in Timer No TINER
4.0|in Response Tine S5TIME SAT#0M3
g.0fout Fault EOOL FALSE
6. 1{out dtart Dap EBOOL FALSE
6. 2|out Gtop Dep BOOL FALSE
6. 3[out Maint EOOL FALSE
d.0|in_out Motor EOOL FALSE

10.0(stat Tine bin WORL #Lla#0

1:=.0|=tat Time ECD WORD W#lag0

14.0|stat Jtarts INT 0

l6.0(stat dtart Edge EBOOL FALSE
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5.4 Lap trinh khéi FC

Khdi FC c6 céc bién hinh thic in, out vain_ out do chuong trinh goi cung cip céc
dia chi cu thé, ngoai ra con co bién temp sir dung noi bo. Khdi FC khdng c6 bo nhé nén di
ligu mat di khi rakhoi khéi. Tathém vao project khdi FC1 vakhai béo céc bién trong bang
khai béo bién kém theo. Sau d6 lap trinh cho FC1

AddressDeclaration Name  Type Initial Value

0.0 IN Open BOOL FALSE
0.1 IN Close BOOL FALSE
2.0 ouT Dsp_ Open BOOL  FALSE
2.1 OUT  Dsp_ClosedBOOL FALSE

4.0 IN_OUT Vave BOOL FALSE

Network 1 Open/close and latching

A(

O #Open

O #Vave

)

AN #Close

=#Vave

Network 2 Display " valve open”

A #Vave

=#Dsp_Open

Network 3 Display " valve closed"

AN#Valve

=#Dgsp Closed

Budc tiép theo 1a lap trinh cho OB, takhai béo céc bién cho OB1

Address Declaration Name Type
0.0 TEMP OB1 EV_CLASS BYTE
1.0 TEMP OB1_SCAN1 BYTE

2.0 TEMP OB1_PRIORITY BYTE

3.0 TEMP OB1 OB_NUMBR BYTE

4.0 TEMP OB1 RESERVED_1 BYTE

5.0 TEMP OB1_RESERVED_2 BYTE

6.0 TEMP OB1 PREV_CYCLEINT

8.0 TEMP OB1 MIN_CYCLE INT

10.0 TEMP OB1 MAX_CYCLE INT

12.0 TEMP OB1_DATE_TIME DATE_AND_TIME

20.0 TEMP Enable_motor BOOL
20.1 TEMP Enable valve BOOL
20.2 TEMP Start_fulfilled BOOL
20.3 TEMP Stop_fulfilled BOOL
20.4 TEMP Inlet valve A_open BOOL
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20.5 TEMP Inlet_ valve A closed BOOL

Chuong trinh OB1

Network 1 Interlocksfor feed pump A
A "EMER_STOP_off"

A "Tank_below_max"

AN "Drain"

= #Enable_Motor

Network 2 Calling FB Motor for
ingredient A

A "Feed_pump_A_start"

A #Enable Motor

= #Start_Fulfilled

A(

O "Feed pump_A_stop"

ON #Enable Motor

)

= #Stop_Fulfilled

CALL "Motor_block",

"DB_feed pump_A"

Start :=#Start_Fulfilled

Stop :=#Stop_Fullfilled

Response :="Flow_A"

Reset Maint :="Reset_maint"
Timer_No :=T12

Reponse Time:=S5T#7S

Fault :="Feed_pump_A_fault"
Start_Dsp :="Feed_pump_A_on"
Stop_Dsp :="Feed pump_A_off"
Maint :="Feed pump_A_maint"
Motor :="Feed _pump_A"
Network 3 Delaying the valve enable
ingredient A

A "Feed_pump_A"

L S5T#1S

SDT13

AN "Feed_pump_A"

RT13

ATI13

=#Enable Vave

Network 4 Inlet valve control for
ingredient A

AN "Flow_A"

AN "Feed_pump_A"

=#Close Vave Fulfilled

CALL "Valve block"

Open :=#Enable Vave

Close :=#Close_Vave Fulfilled
Dsp Open :=#lnlet Vave A Open
Dsp Closed:=#Inlet Valve A Closed

Network 8 Delaying the valve enable
ingredient B

A "Feed pump B"

L S5T#1S

SDT15

AN "Feed pump B"

RT15

ATI15

=#Enable Valve

Network 9 Inlet valve control for
ingredient B

AN "Flow_B"

AN "Feed pump B"

=#Close Vave Fulfilled

CALL "Vvalve block"

Open :=#Enable Vave

Close :=#Close Vave Fulfilled

Dsp Open :=#lnlet Vave B Open
Dsp Closed:=#Inlet Valve B Closed
Valve :="Inlet Vave B"

Network 10 Feed valve control for
ingredient B

AN "How_B"

AN "Feed_pump_B"

=#Close Vave Fulfilled

CALL "Vave block"

Open :=#Enable Vave

Close :=#Close Vave Fulfilled
Dsp Open :=#Feed Vave B Open
Dsp Closed:=#Feed Valve B Closed
Vave :="Feed Vave B"

Network 11 Interlocksfor agitator
A "EMER_STOP_off"

A "Tank_above min"

AN "Drain"

=#Enable Motor

Network 12 Calling FB Motor for
agitator

A "Agitator_start”

A #Enable Motor

= #Start_Fulfilled

A(

O "Agitator_stop”

ON #Enable_Motor

)
= #Stop_Fullfilled
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Vave :="Inlet_ Valve A"

Network 5 Feed valve control for
ingredient A

AN"Flow_A"

AN"Feed_pump_A"

=#Close Vave Fulfilled
CALL"Vave_block"
Open:=#Enable Vave

Close:=#Close Valve Fulfilled
Dsp_Open:=#Feed Vave A Open
Dsp_Closed:=#Feed_Valve A Closed
Vave :="Feed Vave A"

Network 6 Interlocksfor feed pump B
A "EMER_STOP_off"

A "Tank_below_max"

AN "Drain"

= "Enable_Motor

Network 7 Calling FB Motor for
ingredient B

A "Feed pump_B_start"

A #Enable_Motor

= #Start_Fulfilled

A(

O "Feed pump_B_stop”

ON #Enable Motor

)

=#Stop_Fulfilled

CALL "Motor_block",
"DB_feed_pump_B"

Start :=#Start_Fulfilled

Stop :=#Stop_Fullfilled
Response :="Flow_B"

Reset Maint :="Reset_maint"
Timer_No:=T14

Reponse Time:=S5T#7S

Fault :="Feed_pump_B_fault"
Start Dsp :="Feed_pump_B_on"
Stop_Dsp :="Feed _pump_B_off"
Maint :="Feed_pump_B_maint"
Motor :="Feed pump_B"

CALL "Motor_block", "DB_Agitator"
Start :=#Start_Fulfilled

Stop :=#Stop_Fullfilled

Response :="Agitator_running"
Reset Maint :="Reset_maint"
Timer_No :=T16
Reponse_Time:=S5T#10S

Fault :="Agitator_fault"

Start_ Dsp :="Agitator_on"

Stop_Dsp :="Agitator_off"

Maint :="Agitator_maint"

Motor :="Agitator"

Network 13 Interlocks for drain valve
A"EMER_STOP_off"
A"Tank_not_empty"

AN"Aqitator"

="Enable Vdve

Network 14 Drain valve control

A "Drain_open"

A #Enable Valve

=#Open_Drain

A(

O "Drain_closed"

ON #Enable Vave

)
=#Close Drain

CALL "Valve block"

Open :=#0Open_Drain

Close :=#Close Drain
Dsp_Open :="Drain_open_disp"
Dsp_Closed :="Drain_closed disp”
Valve :="Dran"

Network 15 Tank level display
AN"Tank_below_max"
="Tank_max_disp"
AN"Tank_above min"
="Tank_min_disp"
AN"Tank_not_empty"
="Tank_empty disp"
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4. Sir dung ham thw vién

Céc ham thu vién do Siemens viét sin thuc céc loai FC, FB, SFC,SFB gilip nguoi
dung thuan tién trong 1ap trinh. Muén ding cac ham thu vién trong khéi logic ndo thi tamo
khdi logic d6 ra, kich chudt vao chd 1énh CALL goi ham thu vién, vao menu Insert-
Program Elements- Libraries chon cac ham thu vién pht hop réi bam chuot kép vao do,
hoic gd CALL tén ham thu vién. Cac ham thu vién can chuyén gia tri cho cac bién hinh
thirc vataphai cung cap cho ham goi theo qui dinh caa ham thu vién.

=

B8 Mew network =

i|H FE blocks
--[gH FC blacks
-[da¥ SFE blocks
--[ZH SFC blacks
----- il Multiple instances
= jill Libraries
= jilll standard Library
[#-[£8 System Function Blocks
-[£8 55-57 Conwerting Blocks

H-{£H IEC Function Blocks
M (250 wemmmin ko lacls

Standard Library

ko |2«
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Chwong 7: CAC KHOI TO CHUC NGAT
Céc khdi to chirc ngat

1/ Ngit thei gian

C6 tam OB tir OB10 d¢én OB17 gay rangat & mot thoi diém xéc dinh. CO thé cai dat
dé céc ngat nay xay ramot lan, hay theo chu ky hang gio, hang ngay, hang tuan , hang thang
diing phan mém Step7 cau hinh PLC hay ding c&c ham hé thong. S cac ngat sir dung dugc
tuy thuoc koai CPU

L oai Céc ngit thoi gian
CPU 312 Khéng co

CPU 313, 314, 315, 316 OB10

CPU 318,412, 413 0OB10, OB11

CPU 414 OB 10..0B13

CPU 416, 417 OB 10..0B17

Giasirtadacai cau hinh PLC CPU 318 cho Project. Trong cira s Project bam véo
Hardware, bam tiep vao slot CPU, m¢ cira so Time of Day Interrupts

Properties - CPU 318-2 - [RO/52] Ed |
General | Startup | Cycle/Clock temory | Fetentive b ermon I b ermony I |nkerrupts
Tirne-of-D ay Interrupts | Cyclic Intermupt I Diagnostics/Clock I Pratection

: Frocess Image
Pririty Active Execution Start D ate Time: of Patition
Day [O=hone]
oB10 [ I |More =] Jototss  Joooo E
o811: |2 I [Mone =] |moss oo E
mEfz: 2 ™ [Mone =] |moss Jonoo E
upie |2 ™ [rone =] [protss [oooo M
oElg |2 I [ =] |moiss Jonoo [o
mEiE |2 ™ [wone ~| [oronss [oooo [o
mBiE: |2 ™ [rone ~| [oronss Joooo [o
oElE |2 ™ |Nore ~| Jorotad  Joooo |0
Cancel | Help |

- Cot Priority: S7-300 khong thay doi duoc

- Cot Active: bam chon dé tich cyc OB tuong ting

- Cdt Execution: ¢ céc tly chon None (khong tac dong), Once (mot lan), Every
minute, hour, day, week, month, year (theo chu ky phut, gio, ngay, thang, nam)
end of month (cudi thang)
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- Cot Start Date va Time of Day: ghi ngay (mm.dd.yy) va gio (hh:mm) bat dau gay
rangat. Néu cai dat xay ra mot lan thi ngdy gio ndy phai 1a twong lai so véi gid
cuaPLC.

Néu dA cai dat cac thong sd xong, tatrd lai Project thém vao khéi OB ngat tuong

g (vi du OB10), mé khéi ravalap trinh cho khéi. Cac théng sb va chuong trinh s& duoc
truyén xuéng PL C khi thuc hién download. Néu trong chuong trinh khéng c6 khéi OB
twong tng khi duoc goi dén thi s3 gay s ¢ goi OB85, néu chua cai OB85 thi PLC Stop.
Gio caa PLC can phai chinh cho chinh xéc, véi méy tinh lap trinh két ndi PLC, vao
menu PLC- Diplay Accessible Nodes- MPI, sau d6 chon PLC- Set Time of Day .

Sau day gidi thigu vé cai dat ngat bang chuong trinh. Truéc hét trong cot Active ta
phai tich cuc OB, sau d6 phai co khbi OB d6 trong Project; cac ham SFC 28 dén SFC 31
dugc sr dung trong chuong trinh véi cac chirc nang sau:

- Cai dat thong so ngat thoi gian (SFC28 "SET_TINT")

- Huy bo ngat thoi gian (SFC29 "CAN_TINT")

- Tich cyc ngat thoi gian (SFC30 "ACT_TINT")

- Truy van (query) ngat thoi gian (SFC31 "QRY_TINT")

Trudc khi khdi OB ngit thoi gian dugc thue hién, phai thoa céc diéu kién sau:

- bat ngay gio dung STEP 7 hay SFC28

- Tich cuc dung STEP 7 hay SFC30

- Ca dat OB trong Project

Ngit thoi gian lién két voi khi dir liéu dia phuong

Variable Type Description

OB10 EV_CLASS BYTE Event classand identifiers: B#16#11 =
interrupt is active

OB10 STRT_INFO |BYTE B#16#11: start request for OB10
(B#16#12: start request for OB11)

(B#16#18: start request for OB17)

OB10 PRIORITY BYTE Assigned priority class, default 2

OB10 OB NUMBR |BYTE OB number (10to 17)

OB10 RESERVED 1 | BYTE Reserved

OB10 RESERVED 2 | BYTE Reserved

OB10_PERIOD_EXE | WORD The OB is executed at the specified
intervals:

W#16#0000: once
W#16#0201: once every minute
W#16#0401: once hourly
W#16#1001: once daily
W#16#1201: once weekly
W#16#1401: once monthly
W#16#1801: once yearly

OB10 RESERVED 3| INT Reserved

OB10 RESERVED 4 | INT Reserved

OB10 DATE_TIME | DATE_AND_TIME | Date and time of day when the OB was
called
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1.2 SFC28" SET_TINT"
Bang céc tham s khi goi SFC 28

Parameter | Declaration | Data Memory Description
Type Area
OB_NR INPUT INT I, Q, M, D, | Number of the OB started at the
L, time SDT +
constant multiple of PERIOD (OB10 to
0OB17).
SDT INPUT DT D, L, Start date and time: The seconds
constant and
milliseconds of the specified start
time are
ignored and set to O.
PERIOD | INPUT WORD | I,Q, M, D, | Periods from start point SDT
L, onwards:
constant W#16#0000 = once
W#16#0201 = every minute
W#16#0401 = hourly
W#16#1001 = daily
W#16#1202 = weekly
W#16#1401 = monthly
W#16#1801 = yearly
W#16#2001 = a month’s end
RET_VAL | OUTPUT INT I, Q, M, D, | If an error occurs while the function
L, is active, the actual parameter of
RET_VAL contains an error code.
Bang giatri tra vé
Error Code (W#16#...) Explanation
0000 No error occurred
8090 Incorrect parameter OB_NR
8091 Incorrect parameter SDT
8092 Incorrect parameter PERIOD
80A1l The set start time is in the past.

1.3 SFC29 CAN_TINT"

Parameter | Declaration | Data Memory Description
Type Area
OB_NR INPUT INT [, Q, M, D, | Number of the OB, in which the start
L, date
constant | timewill be canceled (OB10 to
0OB17).
RET_VAL | OUTPUT INT I, Q, M, D, | If an error occurs while the function
L is active, the actual parameter of
RET VAL contains an error code.
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Bang giatri tra vé

Error Code (W#16#...) | Explanation
0000 No error occurred.
8090 Incorrect parameter OB_NR
80A0 No start date/time specified for the time-of-day interrupt OB
1.4 SFC30“ACT_TINT"
Parameter | Declaration | Data Memory Description
Type Area
OB_NR INPUT INT I, Q, M, D, | Number of the OB to be activated
L, constant | (OB10to
OB17).
RET_VAL | OUTPUT INT I, Q, M, D, | If an error occurs while the function
L is active,

the actual parameter of RET_VAL
contains an
error code.

Bang giatri tra vé

Error Explanation

Code

(W#16#...)

0000 No error occurred.

8090 Incorrect parameter OB_NR.

80A0 Start date/time not set for the time-of-day interrupt OB.
80A1l The activated time isin the past. Thiserror only occurs if

execution=onceis

selected.

1.5SFC31"QRY_TINT"

Parameter | Declaration | Data Memory Description
Type Area
OB_NR INPUT INT I, Q, M, D, | Number of the OB, whose status will
L, be
constant gueried (OB10 to OB17).
RET_VAL | OUTPUT INT I, Q, M, D, | If an error occurs while the function
L isactive,
the actual parameter of RET_VAL
contains an error code.
STATUS |OUTPUT |WORD |I,Q, M,D, | Statusof the time-of-day interrupt;
L see following table.
STATUS

Lap trinh v&i SPS S7-300




Bit Value Meaning

0 [0 Time-of-day interrupt is enabled by operating system.

1 0 New time-of-day interrupts are accepted.

2 0 Time-of-day interrupt is not activated or has elapsed.

3 - -

4 0 Time-of-day interrupt OB is not |oaded.

5 [0 The execution of the time-of-day interrupt OB is disabled by an active test
function.

Error Code (W#16#...) Explanation

0000 No error occurred.

8090 Incorrect parameter OB_NR

Vi du 1: Lap trinh ngit thoi gian cho bai toan; tir 5:00 sang thir hai dén 8:00 toi
thir sdu, Q0.0 ON, cac thoi gian con lai Q0.0 OFF. B4o sir ¢6 ¢ Q4.1. 10.0 tich cuc ngit
va 10.1 hity ngit.

Chuong trinh gom:

OB1 goi FC12

FC12 dat thoi diém ngat, tich cuc ngat, hay ngat
OB10 dat/x6a Q4.0, an dinh lan ngat ké

OBS80 béo s ¢b & Q4.1

FC3 d6i ngay gio radang thich hop

SFC20 truyén khoi

Lap tr‘mh FC12
Khoi bien dia phuong:

VariableName |Data Type DeclarationlComment

IN_TIME TIME_OF DAY |TEMP Start time

IN_DATE DATE TEMP Start date
OUT_TIME_DATEDATE_AND_TIMETEMP Start date/time converted
OK_MEMORY BOOL TEMP Enable for setting time-of-day

interrupt

STL (FC12) Explanation

Network 1

CALL SFC 31 SFC QRY _TINT

OB_NO:=10 Query STATUS of time-of-day interrupts

RET_VAL:= MW 208
STATUS := MW 16

Network 2:
AN Q4.0 Specify start time dependent on Q 4.0 (in variable
JC mond #IN_DATE and #IN_TIME)

L D#1995-1-27 Start date is a Friday

T #IN_DATE

L TOD#20:0:0.0
T#N_TIME
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JU cnvrt
mond: L D#1995-1-23 Start date isa Monday
T #IN_DATE
L TOD#5:0:0.0
T#N_TIME
cnvrt: NOP O

Network 3:
CALL FC3 Convert format from DATE and TIME_OF_DAY to
IN1:=#IN_DATE DATE_AND_TIME (for setting time-of-day interrupt)
IN2 :=#IN_TIME
RET_VAL =
#OUT_TIME_DATE All requirements for setting time-of-day interrupt
Network 4: fulfilled? (Input for enable set and time-of-day interrupt
A10.0 not active and time-of-day interrupt OB is |oaded)

AN M 17.2 If s0, set time-of-day interrupt...

A M 174

= #OK_MEMORY

Network 5:

A #OK_MEMORY

JNB m001

CALL SFC 28

OB_NO:=10

SDT :=#OUT_TIME_DATE
PERIOD := W#16#1201 ...and activate time-of-day interrupt.
RET_VAL := MW 200
mO00l1 A BR

=M 202.3

Network 6:

A #OK_MEMORY
JNB m002

CALL SFC 30
OB_NO:=10 If input for canceling time-of-day interruptsis set, cancel
RET_VAL := MW 204 time-of-day interrupt.

m002 A BR

=M 202.4

Network 7:

Al10.1

JNB m003

CALL SFC 29
OB_NO :=10
RET_VAL =MW 210
m003 A BR

=M 202.5

Lap trinh OB10
Bang bi¢n dia phuong

Variable Name |Data Type Declaration|/Comment

STARTINFO |STRUCT TEMP Entire start event information of OB10
declared as structure
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E ID WORD TEMP  |[Event ID:

PR_CLASS BYTE TEMP Priority class

OB_NO BYTE TEMP  |OB number

RESERVED 1 |BYTE TEMP  |Reserved

RESERVED 2 |BYTE TEMP  |Reserved

PERIOD \WORD TEMP Periodicity of time-of-day interrupt

RESERVED_3 |DWORD TEMP  |Reserved

T_STMP STRUCT TEMP  [Structure for time-of-day details
YEAR BYTE TEMP
MONTH BYTE TEMP
DAY BYTE TEMP
HOUR BYTE TEMP
MINUTES BYTE TEMP
SECONDS BYTE TEMP
MSEC_WDAY |WORD TEMP

END_STRUCT [TEMP
END_STRUCT [TEMP
WDAY INT TEMP |Day of the week
IN_DATE DATE TEMP |Input variable for FC3
(conversion of time format)

IN_TIME TIME_OF DAY |TEMP |Input variable for FC3

(conversion of time format)

OUT_TIME_DATEDATE_AND_TIMETEMP

Output variable for FC3 and input

variable for SFC28
STL (OB10) Explanation
Network 1
L #STARTINFO.T_STMP.MSEC _WDAY Select day of week
L WH#16#F
AW
T #WDAY and store.
Network 2:
L #WDAY If day of week is not Monday,
L2 then specify Monday, 5.00 am
<>| as next starting time and reset
JC mond output Q 4.0.
Network 3:
L D#1995-1-27
T #N_DATE Otherwise, if day of week is
L TOD#20:0:0.0 Monday, specify Friday, 8.00
T#N_TIME pm (20.00) as next starting
SET time and set output Q 4.0.
=Q4.0
JU cnvrt
mond: L D#1995-1-23
T #IN DATE
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L TOD#5:0:0.0

T#N TIME

CLR

=Q4.0

cnvrt: NOP O

Network 4:

CALL FC3
IN1:=#IN_DATE

IN2 :=#IN_TIME

RET VAL :=#OUT_TIME DATE
Network 5:

CALL SFC 28

OB NO:=10

SDT :=#0OUT_TIME_DATE
PERIOD := W#16#1201
RET_VAL :=MW 200

A BR

=M 202.1

Starting time specified.
Convert specified arting time
to format DATE_AND_TIME
(for SFC28).

Set time-of-day interrupt.

Network 6:

CALL SFC 30

OB NO:=10

RET_VAL := MW 204

A BR

=M 202.2

Network 7:

CALL SFC 20

SRCBLK := #STARTINFO.T_STMP
RET_VAL :=MW 206
DSTBLK := P#M 100.0 BYTE 8

Activate time-of-day interrupt.

Block transfer: save time of
day from start event
information of OB10 to the
memory area MB100 to

MB107.

Lap trinh OB1
CALL FC 12 Cdlls the function FC12

Lap trinh OB80

Variable Data Type Declaration
Name

Comment

STARTINFO |STRUCT TEMP

Entire start event information of OB80
declared as structure

E ID WORD TEMP Event ID:

PR_CLASS |BYTE TEMP Priority class

OB_NO BYTE TEMP OB number

RESERVED_ 1BYTE TEMP Reserved

RESERVED 2 BYTE TEMP Reserved

Al INFO \WORD TEMP Additional information about the event

that caused the error

A2_INFO DWORD TEMP

Additional information about the event

ID, priority class, and OB no. of the error
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T _STMP STRUCT TEMP Structure for time-of-day details
YEAR BYTE TEMP
MONTH BYTE TEMP
DAY BYTE TEMP
HOUR BYTE TEMP
MINUTES BYTE TEMP
SECONDS BYTE TEMP
MSEC WDAY WORD TEMP
END_STRUCTTEMP
END_STRUCTTEMP

STL (OB80) Explanation
Network 1
AN Q4.1 Set output Q 4.1 if time error occurred.
SQ41

Block transfer: save entire start event
CALL SFC 20 information to memory areaMB110 to
SRCBLK :=#STARTINFO MB129.

RET_VAL :=MW 210
DSTBLK := P#M 110.0 Byte 20

2/ Ngit tré

C6 bon ngat thoi tré 0B20..0B23 dugc kich hoat boi ham SFC32 (SRT_DINT). Sau
khi goi SFC32 mot thoi gian, OB twong ung st hoat dong. Khi chuadén thoi diem kich
hoat c6 thé hily OB bing SFC33 (CAN_DINT).

CPU 312 Khéng
CPU 313..316 0OB20
CPU 318, 412, 413 0OB20, OB21
CPU 414, 416, 417 0B20..23
2,1/ SFC 32: khéi dong ngit
Parameter | Declar ationData Memory Description
Type Area
OB_NR [INPUT INT I, Q, M, D, L,|Number of the OB, to be started after a
constant time
delay (OB20 to OB23).
DTIME |[INPUT TIME |I, Q, M, D, L,[Length of thedelay (1 to 60000 ms)
constant
SIGN INPUT WORD I, Q, M, D, L,|Identifier that is entered in the start event
constant information of the OB when the time-delay
OB is
called.
RET VAL|OUTPUT |INT I, Q, M, D, L |If an error occurs while the function is
active, the
actual parameter of RET_VAL contains an
error
code.
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Error Code (W#16#...) Explanation

0000 No error occurred.

8090 Incorrect parameter OB_NR
8091 Incorrect parameter DTIME

2.2/ Truy van ngat tri hodn SFC34" QRY_DINT"

ParameterDeclarationData |Memory Description
Area
Type

OB NR [INPUT INT I, Q, M, D, L,[Number of the OB, whose STATUS will be

constant gueried (OB20 to OB23).

RET VAL|OUTPUT ([INT |I,Q, M, D, L |If an error occurs while the function isbeing
processed, the actual parameter of RET VAL
contains an error code.

STATUS [OUTPUT WORD|, Q, M, D, L [Status of the time-delay interrupt, see
following
table.

OUTPUT STATUS

Bit |Value Meaning

0 0O Time-delay interrupt is enabled by the operating system.

1 0 New time-delay interrupts are not rejected.

2 0 Time-delay interrupt is not activated or has el apsed.

3 - -

4 0 Time-delay interrupt-OB is not loaded.

5 [0 The execution of the time-delay interrupt OB is disabled by an active test

function.
ERROR RET_VAL

Error Code (W#16#...) Explanation
0000 No error occurred
8090 Incorrect parameter OB_NR
2.3/ Trigt tiéu ngat tri hodn SFC33" CAN_DINT"
Parameter Declarationf Data [Memory Description
Type |Area
OB_NR |INPUT INT I, Q, M, D, L, Number of the OB to be canceled (OB20
to
constant 0B23).
RET_VAL OUTPUT [INT I, Q, M, D, L [If anerror occurswhile the function is
active,
the actual parameter of RET_VAL
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contains an

error code.

Error Code (W#16#...) Explanation

0000 No error has occurred.

8090 Incorrect parameter OB_NR

80A0 Time-delay interrupt has not started.

Bing bién dia phwong ciia OB20

Variable Type Description
OB20 EV_CLASS |BYTE Event class and identifiers:
B#16#11: interrupt is active
OB20_STRT_INF BYTE B#16#21: start request for OB20
(B#16#22: start request for OB21)
(B#16#23: start request for OB22)
(B#16#24: start request for OB23)
OB20_PRIORITY BYTE Assigned priority class: default values 3 (OB20) to
6 (OB23)
OB20 OB_NUMBR [BYTE OB number (20 to 23)
OB20 RESERVED 1BYTE Reserved
OB20 RESERVED 2BYTE Reserved
OB20_SIGN WORD User ID: input parameter SIGN from the call for
SFC32
(SRT_DINT)
OB20 DTIME TIME Elapsed delay timein ms
OB20 DATE TIME |DATE_AND  |Date and time of day when the OB was called
TIME

Vi du 2: M&i khi 10.0 ON thi 10 ssau Q0.0 ON. 10.2 ON thi reset Q0.0. Néu

trong khoang delay ma 10.1 ON thi Q0.0 vin OFF
Bang ky hiéu:
Address |Meaning
10.0 Input to enable "start time-delay interrupt”
10.1 Input to cancel atime-delay interrupt
10.2 Input to reset output Q 4.0
Q4.0 Output set by the time-delay interrupt OB (OB20)
MB1 Used for edge flag and binary result (status bit BR) buffer for SFCs
MW4 STATUS of time-delay interrupt (SFC34 "QRY_TINT")
MD10 Seconds and milliseconds BCD-coded from the start event information of
OB1
MW 100 |RET_VAL of SFC32 "SRT_DINT"
MW102 |RET_VAL of SFC34 "QRY_DINT"
MW104 |RET_VAL of SFC33"CAN_DINT"

Lap trinh v&i SPS S7-300




MW106 |RET_VAL of SFC20 "BLKMOV"
MB120 to |Memory for start event information of OB20
MB139
MD140  |Seconds and milliseconds BCD-coded from the start event information of
0OB20
MW144  |Seconds and milliseconds BCD-coded from the start event information of
OB1; acquired from start event information of OB20 (user-specific ID
SIGN)
Bang bién dia phwong ciia OB20
Variable Data Type Declaration/Comment
Name
STARTINFO [STRUCT TEMP Start information for OB20
E ID WORD TEMP Event ID:
PC_NO BYTE TEMP Priority class
OB_NO BYTE TEMP OB number
DID1 BYTE TEMP DatalD 1
D ID2 BYTE TEMP DatalD 2
SIGN WORD TEMP User-specific ID
DTIME TIME TEMP Time with which the time-delay interrupt
is started
T _STMP STRUCT TEMP Structure for time-of-day details
(time stamp)
YEAR BYTE TEMP
MONTH BYTE TEMP
DAY BYTE TEMP
HOUR BYTE TEMP
MINUTES BYTE TEMP
SECONDS BYTE TEMP
MSEC _WDAY WORD TEMP
END_STRUCT|TEMP
END_STRUCT|TEMP
STL (OB20) Explanation
Network 1
SET Set output Q 4.0 unconditionally
=Q4.0
Network 2:
LQW 4 Activate output word immediately
T PQW 4
Network 3:
L #STARTINFO.T_STMP.SECONDS |Read seconds from start event information
T MW 140 Read milliseconds and day of week from start
L event information
#STARTINFO.T_STMP.MSEC WDAY
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T MW 142
L MD 140
SRD 4

T MD 140

Network 4:
L #STARTINFO.SIGN
T MW 144

Network 5:

CALL SFC 20

SRCBLK := STARTINFO
RET_VAL :=MW 106
DSTBLK := P#M 120.0 Byte 20

Eliminate day of week and

write milliseconds back (now BCD-coded in MW
142)

Read starting time of time-delay interrupt (= call
SFC32) from start event information

Copy start event information to memory area
(MB120 to MB139)

Bang bién dja phuong cua OB1

Variable Name|Data Type Declar ation |Comment
STARTINFO |STRUCT TEMP Sart information for OB1
E ID \WORD TEMP Event ID:
PC_NO BYTE TEMP Priority class
OB_NO BYTE TEMP OB number
DID1 BYTE TEMP DatalD 1
D ID2 BYTE TEMP Data ID 2
CUR_CYC INT TEMP Current cycle time
MIN_CYC INT TEMP Minimum cycle time
MAX_CYC INT TEMP Maximum cycle time
T _STMP STRUCT TEMP Structure for time-of-day details
(time stamp)
YEAR BYTE TEMP
MONTH BYTE TEMP
DAY BYTE TEMP
HOUR BYTE TEMP
MINUTES BYTE TEMP
SECONDS BYTE TEMP
MSEC _WDAY |WORD TEMP
END_STRUCT [TEMP
END_STRUCT [TEMP
STL (OB1) Explanation
Network 1

L #STARTINFO.T_STMP.SECONDS
T MW 10

™MW 12
L MD 10

L #STARTINFO.T_STMP.MSEC_WDAY

Read seconds from start event information
Read milliseconds and day of week from
start event information

Eliminate day of week and

write milliseconds back (now BCD-coded
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SRD 4

T MD 10
Network 2:
A10.0

FPM 1.0
=M11
Network 3:
AMI11

JNB m001
CALL SFC 32
OB NO:=20
DTME := T#10S
SIGN := MW 12
RET_VAL:= MW 100
mO001: NOPO

Network 4:

CALL SFC 34

OB NO:=20
RET_VAL:= MW 102
STATUS =MW 4
Network 5:

Al0.1

FPM 1.3

=M 14

Network 6:

AM14

A M 5.2

JNB m002

CALL SFC 33

OB NO:=20
RET_VAL:= MW 104
m002: NOP O

Al0.2

RQ4.0

in MW 12)
Positive edge at input | 0.0?

If so, start time-delay interrupt (starting
time of time-delay interrupt assigned to
the parameter SIGN)

Query status of time-delay interrupt (SFC

QRY_DINT)

Positive edge at input | 0.17?

...and time-delay interrupt is activated (bit
2 of time-delay interrupt STATUS)?
Then cancel time-delay interrupt

Reset output Q 4.0 with input | 0.2
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3.NGAT CHUKY

Ngat chu ky OB30..0B38 dugc goi dén theo chu ky tuan hoan. Thoi gian thuc hién
mdi ngat chu ky OB phai nhé hon nhiéu chu ky ngat, néu khdng OB80 s& duoc goi.

Chu ky ngat dugc xéc dinh boi khoang (interval) 1asd nguyén chi chu ky( don vi ms)
valéch pha (phase offset) lathoi gian tré m (don vi ms), 0<= m < n, goi OB ngit chu ky
khi d¢én thoi diém an dinh. Dung phase offset dé tranh cac OB ngit cling dugc goi dong thoi
. Hai giatri ndy duoc cai dat bang STEP 7 vaco giatri mac dinh nhu bang sau:

OB Number Default Interval Default Priority Class
OB30 S S 7
OB31 2s 3
OB32 1ls 9
OB33 500 ms 10
0OB34 200 ms 11
OB35 100 ms 12
OB36 50 ms 13
OB37 20 ms 14
OB38 10 ms 15
Properties - Cl 5 |
General I Startup | Cycle/Clock Memory I Fetentive bMemony b emony
R?terrupts | Timne-of-Drap [ntermupts Cyclic Intermupt | Diagnostics/Clock
F'rcu:_g&& Image
Pricirity Execution [ms] Phaze Offset [mz] Par[tgf:me]
ojziii | [T T P o
el T ET [0 [
oeaz 3 [1000 [0 [
083 [0 [so0 o [
oBas [11 [200 I [
0B3g: [12 [0 o [
mBEE [0 I [o o
meer o Il [a o
Fic: ) (O (Y |n—

S5 cac OB ngat chu ky phu thuoc CPU

CPU 312 Khong co

CPU 313... 316 OB35

CPU 318,412, 413 0B32, OB35

CPU 414 0B32..0B35

CPU 416, 417 0B30..0B38
Bang bién dja phuong
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Variable

Type

Description

OB35 EV_CLASS BYTE Event class and identifiers
B#16#11: interrupt is active

OB35_STRT_INF BYTE (B#16#31.: start request for OB30)
B#16#36: start request for OB35
(B#16#39: start request for OB38)

OB35 PRIORITY BYTE Assigned priority class defaults 7 (OB30)
to 15
(OB38)

OB35 OB NUMBR |BYTE OB number (30 to 38)

OB35 RESERVED 1 BYTE Reserved

OB35 RESERVED 2 BYTE Reserved

OB35 PHASE OFFSE WORD Phase offset [ms]

T

OB35 RESERVED 3 |INT Reserved

OB35 EXC FREQ INT Interval in milliseconds

OB35 DATE TIME |DATE_AND_TI [Date and time of day when the OB was

ME caled
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