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Lo néi dau

Bat cir m6t ho san phdm nao cling vay, néu nam duoc tong quan
sé gilp nguoi st dung chon lwa mdt hodc nhiéu mau phu hop voi
cac yéu cau cla minh. Déi vai cac hé théng tw dong hoa dleu nay
lai cang quan trong, vi lwa chon khéng dung sé gay thiét hai vé kinh
té va kho khan cho cong tac bao tri sira chiva cling nhw kha nang
m& rong cla hé théng.

Nham gitp doc gid yéu thich tw ddong héa c6 mét cai nhin toéng
quan vé ho SIMATIC cua Siemens, t6i xin g&i dén cac ban tap tai
liéu nay.

Ngoai viéc di so lwgc qua cac san pham, tap tai liéu con gitp cac
ban nam dwoc phdn mém STEP 7, trinh soan thdo chwong trinh,
cac ngdn ng 1ap trinh, cach thirc 1ap chwong trinh va chan doan
16i v&i ho Simatic.

Tap tai liéu chi & dang ly thuyét. De c6 thé tw hoc (ly thuyét va thuc
hanh) cac ban nén doc cac quyén ma tac gid dy dinh sé hoan
thanh:

1. Ky thuat diéu khién lap trinh PLC Simatic S7-300/400
2. Mang truyén théng cdng nghiép Profibus

3. Mang truyén théng céng nghiép AS-Interface

4. va mot sb tai liéu lién quan dén PLC khac

Vi tai liéu da thwc hién twr [du, nén viéc cap nhat thong tin méi chwa
day da va con thieu sét. Neu dwoc sw ting ho tir déc giad, chac chan
né sé dwoc chinh don va bo sung lai. Rat mong dwoc sw gép y cla
cac ban.

Sach chi & dang Ebook duwoc xuat ban & dang file pdf dwoc chia
lam 2 phién pén: mot phién ban dwgc mé va doc tw do, con phién
ban con lai can phai cé password.

Théng tin lién lac: ccduc2006@gmail.com
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Chdu Chi Puc I Dén nhdp

1 Dan nhap

1.1  Cac phan tir trong hé théng tw déng SIMATIC

Hé thdng tw dong SIMATIC 1a mot chuéi cac phan tlr két hop
véi nhau véi nhitng phwong phap déng nhét v ciu hinh quan ly div
liéu va truyén tai div liéu.

Thiét bj didu khién Iap trinh SIMATIC S7 (PLC) la dang co ban
cta hé théng tw ddng. Co ba loai : s7-200 la dang cuwc nhé; s7-300 13
dang nhé st dung cho cac ng dung nhé va trung binh va s7-400 la
bd diéu khién dap rng dwoc cac yéu ciu diéu khién cao nhét. Cac thiét
bi PLC chi yéu bao gdbm: moét CPU (Bo diéu khién trung tam) va céac
module xuat nhap. CPU chira chirong trinh clia ngudi dung dwoc viét
bang ngén ngir dung cho PLC, va ¢ac module xuat nhap dé két néi voi
cac may moc hoéc cac thiét bi can dicu khién.

May tinh cho hé thong tw dong SIMATIC M7 la loai may tinh
twong thich v&i hé AT, & may tinh nay hé théng SIMATIC dwoc cung
cap chinh la phan mém. CPU M7 va cac module (rng dung (SM) c6 thé
ding véi s7-300 va s7-400 ndi vao cac may moc hay cac thiét bi dwoc
diéu khién b&i cac module xuét nhap cla S7 va module mé réng dac
biét M7.

Thiét bi hoan chinh SIMATIC C7 duwoc thiét ké cho mot hé
thdng diéu khién may moc va thé hién tinh chat gon nhe. Nhan vién
diéu hanh kiém soat va diéu khién may méc ti man hinh diéu khién va
cac phim. Cée thiét bi diéu khién bén trong sé kiém soat thiét bi thong
qua cac cdng xuat nhap hoac cac cdng xuat nhap mé rong.

Thiét bi diéu khién sir dung phan mém SIMATIC WINAC duoc
cai dat trén mot may tinh tiéu chuén hoac & dwéi dang phan mém ding
riéng cho PLC hodc dwéi dang cac card cam vao PC. Chung cung cap
céac giao tiép ng dung cho may vi tinh va cho phép ching ta duy tri
trang théi trwc tuyén trén may.

Hé théng phan tan cac ngd vao ra SIMATIC DP cho phép

ching ta lap dat cac module xuat nhap PLC cach xa hé théng diéu
Khien trung tdm v&i soO lwgng day toi thieu bang phwong tién mang
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PROFIBUS. Chuong trinh cla ngwdi dung xt& ly cac module xuéat nhap
theo cung mét cach giong nhw cac modulexuat nhap & trung tam.

Hé giao tiép ngwdi va may SIMATIC HMI cho phép hién thi tiv
van ban cho dén kha nang diéu hanh bang hé théng dé hoa, san phdm
phan mém nay cung cap tat ca cac tién nghi can thiét cho ban dé diéu
hanh va giam sat may méc hay qui trinh sa&n xuat. Phan mém chi ra
céac tinh trang cla thiét bi may méc cuing véi cac sw kién va cac thong
bao 16i, quan ly cac phwong an x& ly sw cb, do dac cac gia tri, cung
cap dich vu hd trg viéc tim 16i, bao hanh va siva chira.

Hé thdng mang SIMATIC NET sé két ndi tat ¢ cac tram cla
SIMATIC lai v&i nhau va dam bao viéc két néi théng sudt trén mot
duwong day cap. Chuang co thé trao dbi div liéu véi nhau hodc co thé
truyén théng véi cac tram trong hé thdng mang tir thiét bi lap trinh
trung tdm. V&i SIMATIC NET ta c6 thé ndi mang véi cac thiét bi khong
thudc chiing loai SIMATIC, ké ca twr thiét b trirerng trong hé théng diéu
khién cho dén viéc quan ly div liéu bang may vi tinh.

Phan mém STEP 7 I phan mém co ban vé ty dong hoéa tich hop
toan dién v&i cdu hinh ddng nhét ¢ va 1ap trinh, quan ly di liéu cling
nhw truyén di¥ liéu. Ban s dung STEP 7 dé c4u hinh cac phan t& cla
SIMATIC, chi dinh cac théng sb cho chung va lap trinh. SIMATIC
Manager & phan mém can thiét trong step 7, né la cdng cu trung tam
dé quan ly di liéu tw dong. N6 lwu tri tAt ca cac div liéu ctia mot dw an
tw dong hoéa trong moét thw muc dy an cé cau tric phan cap va ngoaira
con tich hop trong thw vién cda né cac khdi chwong trinh (ng dung
clia cac phién ban phan mém cla cac hé ty dong khac truédc SIMATIC
S7.

Cac hoat déng chinh v&i STEP 7 1a:

> Céu hinh phan cirng: la cau hinh cac module dwot xép dat trén gia,
chi, dinh nht'ng dia chi cho chdng va thiét dat cac tinh chat cho
khoi.

> Céu hinh két noi truyén thong: La dinh nghia cac thanh phan két
noi va tinh chat cua ket noi nay.

> Viét chwong trinh cho ngu®i dung be:"mg ngon ngl 1ap trinh PLC
theo dang bac thang logic (LAD), so’ do khoi chire nang (FBD) hoac
la dang liét ké cau lénh (STL) va kiém tra chwong trinh bang cach
nol trgec tiep voi hé dieu khién.

C6 nhidu goi phan mém tuy chon khac nhau d& mé rong nhirng chirc

nang cla cong cu chuan cua STEP 7. Vi du cong cu ho tro' thém ngdn

ngu iap trinh va phwong phap lap trinh, phan mém thiét ké giao dién
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cho HMI, phan mém dé cau hinh cho viéc xi Iy truyén thong, chie
nang diéu khién co hoi tiép .v.v.

Hinh 1.1 Céc phén ti ctia hé thong tw déng simatic

1.2 T nhiém vu tw ddng héa dén chwong trinh hoan tat

Khi ban bat dau qiai quyét mot bai toan vé ty dong hoa, ban sé
phai tw hdi la phai diing Loai PLC nao. Néu cac may méc dwoc diéu
khién 1a mot hé thdng nhd, khéng phirc tap thi S7-200 |a dat chwa hay
can dén S7-3007 Chung ta thay diéu khién mét thiét bj bang S7-400 thi
tdt hon hay la chi ¢An hai thiét bj thudc ching loai S7-300? Chung ta
can mét tram didu khién véi cac cdng xuét nhap gon nhe & trung tam
hay la cac cong xuat nhap phan tan trong hé théng?

Nhirng nét dai cwong sau day la cac buwdc dwa chung ta tw
nhiém vu tw dong hoa dé di dén chwong trinh hoan tat. Nhirng trwéerng
hop riéng véi cac thiét bi cd dong, mot vai budc cé thé dwoc bd qua
hodc la mot vai buéc khac lai cé thé phai thém vao.

1.2.1 Chon phan cirng

Co réat nhiéu tiéu chi dé chon cac kiéu diéu khién. D6i véi mot
wng dung dieu khién nho thi tiéu chi chinh la so lwgng ngd vao/ra va
kich thwéc cia chuwong trinh ngwoi dung. Boi véi hé thong 16n hon

3
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ban can phai tw hdi liéu thoi gian dap ting c6 di ngén khong, va lidu
rang bd nh& st dung co dd Ion cho khoi lwgng d liéu can quan ly
(phwong phap, lwu trir) dé co6 thé wéc chirng duogc nguon tai nguyén
dwoc yéu cau. Ban can phai cé nhiéu kinh nghiém vé cac giai phap
dong da tich Ity trwdc do; khéng co mét quy tac chung nao cho vide
nay.

Mét hé théng may moc dé san xuét co thé sé dwoc diéu khien
chi v&i mot thiét bj PLC. Trong trwéng hop nay sb lwgng ngd vao va
ngd ra ciing nhw kich thwéc clia bd nhé va cé thé tbc do (thevi gian dap
tng) sé€ giup ban viéc chon lya gira S7-200, S7-300 hay la S7-400.
Thé con may méc hoat dong nhw thé nao? (diéu nay cho phép ban xac
dinh rang nén dung thiét bi diéu hanh giam sat riéng & cla hé
SIMATIC HMI, hay la mot hé thdng hoan chinhi SIMATIC C7). Béi véi
mot hé théng m& rong dén nhiéu vi tri khac nhau, thi tinh kinh té sé tét
hon khi st dung cac cdng xuét nhap loai phan tan hon 1a loai tap trung,
trong nhiéu trwéng hop, diéu nay chang nhung lam gidm viéc ndi day,
ma con phan nhém diéu khién, kiém soat & vi tri hoat déng cla né t
do cat gidm dang ké thoi gian dap tng va gia thanh nghién clru dy an
(nén st dung hé xuét nhap kiéu phan tan SIMATIC DP, c6 thé st dung
cac loai cébng DP théng minh ¢6 chwong trinh riéng dé xd ly tin hiéu
riéng cho chung). Giai phap tw déng héa phan tan mang dén nhiéu loi
ich: cac chwong trinh ngwdi dung cho nhiéu phan khac nhau cua thiét
bi s& ngén hon, sé cé thoi gian dap tng nhanh hon, va théng thuéng
c6 thé khéi dong doc 1ap. Thoi gian can thiét dé trao doi div liéu voi hé
kiém soat trung tam trong hé théng SIMATIC cuwc ky dé& dang bang
cach str dung SIMATIC NET va cac chirc nang truyén théng kém theo.

1.2.2 Chon ngdén ngir |3p trinh

Viéc chon ngdn nglr 1ap trinh tuy thudéc vao nhiém vu. Néu né
cht yéu chi gém cac tin hiéu sb thi ngén ngir 1ap trinh LAD va FBD Ia
ly twdng. Bi véi cac nhiém vu khé khan hon doi hdi phai duy tri cac
bién phirc tap va céc dia chi truy cap gian tiép, ta co thé dung ngdn
nglr STL bao gdm ngdn ngir assembly, ngdn ngl diéu khién theo ciu
trdc SCL la chign lwa t6t nhat cho nhitng ai da quen véi ngdn ngi 1ap
trinh cap cao va nhitng ai mudn viét chwong trinh dé& x& ly mét phan
I&n di¥ liéu cua qui trinh.

C4 niniéu phwong phap khac nhau dé 1ap trinh lam cho viéc lap
trinh d& dang hon: trong d6 c6 S7-GRAPH dé 1ap trinh theo trinh tw, ta
c6 thé lap trinh theo dd hinh trang thai véi S7-HIGRAPH, va S7-CFC
(lvu @5 hoat ddng lién tuc) dé két ndi cac hoat dong dang co lai voi
nhau. Cac khdi dwoc tao sén gitp cho ban viét chwong trinh dwoc dé
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dang hon, vi du dé viét chwong trinh diéu khién co hoi tiép hay 13 cac
thong bao veé thiet dat.

1.2.3 Cach tao mét dw an

Tat ca dir liéu cho gidi phap tw dong hoa cua ban dwoc tap
trung lai trong mot "dw an"(Project). Dw an dwoc tao ra bana phan
mém STEP 7. Mot dy an 1a mét thuw muc phan mém ma trong dé tat ca
di¥ liéu dwoc trinh bay theo cu tric thir tw nhiéu cap. Thir bac ké tiép
vé phia dwéi clia " dw an" la cac "tram". Cac tram nay cha mét hay
nhiéu CPU vé&i mot chwong trinh riéng. S& dung rmenu lénh dé chén
vao cac dbi twong mai, m& nhirtng ddi twong nay va khoi ddng mot
cach ty ddng nhirng cong cu can thiét dé lam viéc véi chung.

Vi du: Mét tram chira mét ddi twong dwoc goi la Hardware. Ban
nhé&p dup vao déi twong nay dé khéi ddona cong cu cau hinh phan cing
(hardware configuration) d& ciu hinh cac phan cing ctia tram, nghia la
sap dat cac module trén mét gia, va chi dinh céc dia chi cling nhw cac
thdng sé cho chang. Trong SIMATIC, ban lam tat ca bang phan mém;
ban dinh nghia tinh chét ctia cac module treng cac hop thoai véi sy hd
tro' clia phan tro gitp truc tiép.

1.2.4 Viét, tim 16i va lwu trir chuong trinh

Chuwong trinh nguwdi dung chira tat ca cac chi thj va cac sép xép
duwoc lap trinh béi ngwdi dung cho viéc x ly tin hiéu dé diéu khién
may moc hay thiét bi. Nhirtng nhiém vu I&n, phirc tap sé dé gidi quyét
néu chung dwoc chia ra thanh cac khau nhd cé thé quan ly duoc, cac
khau nay co thé lap trinh du6i dang cac khdi (chwong trinh con). Viéc
chia cac khéi ¢o thé theo dbi twong qua trinh hay la dbi twong nhiém
vu. Trong trudng hop dau, mbi khdi chwong trinh twong &ng véi mot
phan ctia may mac thiét bi hay la cia mot thiét bi (trén, bang chuyén, t6
hop khoan). Trong trwdng hop thir hai chwong trinh dwgc chia ra theo
nhiém vu diéu khien, vi du chon tin hiéu, chon truyén théng, cho cach
thirc hoat ddng trong thwe t&, mot hén hop cda hai loai ciu hinh trén
thwdng dwoc dung.

Cac dbi twong dung dé tao ra chwong trinh 1a bang ky hiéu va
khéi bién dich va tuy thuéc vao ngén ngiy 1ap trinh — day la chwong
trinh cla cac tap tin ngudn. Ban nhip dup chudt vao cac tap tin cla
chuong trinh ngudn hay cac khdi dbi twong dé bt dau chwong trinh
soan thdo va cé thé nhap hay thay déi chuwong trinh cta khéi. Ban viét
churong trinh & ché dd khong ndi may (& ché d6 OFFLINE) va nhé né
vao dia clrng cla thiét b lap trinh.
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Dé khai ddong hé théng, ban ndi thiét bi lap trinh véi CPU, tai
chwong trinh vao bd nhé chwong trinh ctia CPU va kiém tra né. Ban c6
thé giam sat va thay ddi gia tri ciia cac bién va quan sat chu trinh thuc
hién thé nao. Cac chirc nang chan doan rong gilp ban co thé xac dinh
noi chén va ngudn gbc cha 16i rdt nhanh chong. Ban c6 thé kiem soat
nhitng ving riéng |& ctia chwong trinh khi khéng ndi may véi phan
mém tuy chon thém co tén la PLCSIM. Khi ban kh&i déng hé thérg
thanh cong, ban sao chép chwong trinh vao card nhé va tao hd so cho
dw an, vi vu & dwdi dang |a tap tin hwéng dan mach dién véi phan
mém DOCPRO. Vé&i phan mém STEP7 ban c6 thé lwu tri toan bo dw
an duw¢i dang tap tin nén.

1.3 B6 diéu khién PLC

N6i chung khi diéu khién mét hé théng, van dé diéu khién dwoc
giai quyét bang cach ndi day hoan tat cac contactor va cac relay riéng
|& theo nhiém vu dat ra. Contactor va relay 1a hé kiém soat dién va dién
tlr dwoc két hop tlr cac phan to riéng 1& diroc goi la hé diéu khién lap
trinh cteng (hard-writed programmed controller). Thuat nglr "lap trinh" &
day cé nghia 1a ndi day. Mat khac, he diéu khién logic kha trinh
(programmable logic controller) dwoc thanh 1ap bang nhirng phan to
co ban tiéu chuan, chirc nang diéu khién theo yéu cau dwoc dwa vao
chuwong trinh do ngudi dung tao ra dat vao CPU.

Hé tw dong hoa SIMATIC S7 dwa trén co sé 1a bo diéu khién
logic kha trinh trung tam. Giai phap cho mét thao tac tw déng dwoc nhé
trong bé nhé& chwong trinh cia CPU dwéi dang cac chi thi cia chuong
trinh. CPU doc 1an lwot hét chi thi nay dén chi thj khac, bién dich ching
va dam bao chung d3 dwoc thye hién.

Qui trinh vé& cae chi thj 1énh ctia CPU theo ma may MC7, du la
viét trwc tiép hay la do bién dich ma cé. B4t ky mdt ngdn ngil 1ap trinh
nao ban dung dé viét chuwong trinh cho nguwdi dung luén ludn dwoc
bién déi thanh cac chi thi thich hop véi MC7, dang liét k& 1énh STL 14
ngdn ngi® 1ap tinh gan véi ma may MC7 nhét.

1.3.1 Cac phép toan logic str dung cac tin hiéu nhi phan

Vi du mét doan chuwong trinh: Khi hai ngd vao 15.2 va 14.7 & trang
tin hiéu “1” thi ngd ra Q8.5 ciing dwgc dat & trang thai tin hiéu “1” con
néu khong thi né dwoc dat & “0”. Chwong trinh viét trong MC7 va STL
nhw sau :
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Q8.4 // T hoat dong logic truvdc . .
A 15.2 /I Kiém tra ngd vao | 5.2 ("lan kiém dau tién

A n

). Trang thai

tin hiéu nay tr& thanh két qua cla hoat déng 10gic

(RLO).

A 147 // Kiém tra ngd vao | 4.7, thi hanh toan t&r AND v&i noi
dung chtra & RLO va lwu lai dwéi dang RLO mai

Q8.5 //XudtRLOrangdraQ 8.5.

A 15.3 // dn hoat dong logic ké tiép

CPU sé x& ly chuwong
trinh nay tieng 1€nh mét theo
thdi gian. Khi cau 1énh A 15.2
dwoc xt ly, module ngd vao
twong &ng chon cdm bién &
dia chi da quy dinh, ngd vao
15.2. CPU kiém tra trang thai
cla tin hiéu clia cam bién da
duwoc lya chon & trén. Néu day
la cau lénh logic dau tién thi
sau chi thi diéu khién, CPU
ngay lap trc nh& trang thai
cla dia chi da kiém tra vao
RLO (két qua clha phép toan
logic) ma khéng can thiwrc hién
phép toan logic trén n6. Khi xwr
ly dén 1énh ké tiép, CPU sé&
thwe hién phép foan logic can
thiét trén két qua cla viéc kiém
tra va két qua cla phép toan
logic trwdec do da duwoc nhé
trong RLO. Trong vi du, né x&
ly lénh xudt ra ngd ra bang
cach dua két qua lwu trir clha
phep toan logic & RLO ra dia
chingd ra (Q8.5).

Khi két qua “ci” ctia phép
toan logic da dugc lwu trik, chi
thi kiem tra ké tiép bat dau voi

Hinh 1.2 Cach thiee PLC xtr ly mét
cau lénh bit

m&t phép toan logic moi. O day két qua cha kiém tra dau tién tré thanh
két qua md&i cta phép toan logic va dwgc chira vao RLO.

7



I Dén nhdp Chdu Chi Buic

1.3.2 X ly chwong trinh chu ky.

CPU cua PLC xtr ly chuong trinh cia nguwdi dung mét cach lién
tuc. Chuwong trinh thwc hién lién tuc ngay ca khéng cé tac déng nac
can thiét & bén ngoai, vi du néu thiét bj may méc & bén ngoai dang &
trang thai dirng. Diéu nay khién cho viéc lap trinh d& hon. Vi du, ban ¢
thé viét chwong trinh dang bac thang giébng nhw 1a ban da vé so @6
logic dang bac thang cho cac relay hay ban cé thé viét chwong trinh
theo so' dd chirc nang nhw ban da tirng ndi cac linh kién dién t&r. Mot
cach téng quat, PLC twong tw nhw bd kiém soat bing relay hay ngét
dién tir: nhiéu phép toan logic trong chwong trinh ¢ tac dung “theo
dang song song” cung mét luc. Tai sao thyc hién dwgc nhuw vay?

Khi ngudn duwoc bat 1én, CPU x( ly hé diéu hanh, va chwong trinh
kh&i dong néu co. Réi né quay tré vé chuwong trinh chinh xt& Iy nhirng
phép toan logic cho lan dau tién. CPU kiém fra cac tin hiéu ngd vao,
thwe hién nhirng phép toan logic trén chung va set hay la reset cac ngd
ra.

Khi CPU thyc hién
chwong trinh chinh dén
phan cudi cung, né tw
dong thwc hién x& ly
chwong trinh tré lai. N6
lai kiém tra ngd vao,
thwe hién cac phép toan
logic trén chung va lai
set hay reset ngd ra.
Bang phuwong phap nay
trang thai clia céac ngo ra
da dwoc diéu chinh dé
thich hgp v&i s thay
ddi trang thai ota cac
ngd vao & nhiing quang
thoi gian rat ngdn (dap
tng thot gian tuy thube
vao do dai chwong trinh
chinh).

Kiéu chwong trinh
x ly theo chu ky tuan
hoan thé nay la kiéu phé
bien cla cac bd PLC.
DPbi voi cac wng dung Hinh 1.3 Xd ly chuong trinh chu ky & PLC

8
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dac biét, chu ky clia chwong trinh dang xi Iy c6 thé dwoc ngat béi cac
ngat phan cting hay la cac ngat theo thoi gian trong ngay (vi du nhw
cac ngat co dinh).

1.4 Cach thirc dwa mét tin hiéu nhj phan tir bd cam bien vao
chwong trinh

Nham muc dich dé lam dwoc cong viéc ctia nd, CPU trong PLC
can phai lien két vai thiét bi may moc hay thiét bi ma né sé diéu khién.
Mobi lién két nay dwoc thuc hién béi cac module ngd vao va ngd ra, cac
module nay dwoc ndi véi cdm bién hay cac phan i tac dong tirc 1a cac
may mac hay la cac thiét bi.

1.4.1 Két n6i véi PLC, dia chi cac module.

Khi ban ndi day cho may méc hodc thiét bi, c6 nghia Ia ban da
quyét dinh mdi mét tin hiéu dwoc ndi vao PLC & dau. Mét tin hiéu ngo
vao, vi du la tin hiéu tlr tlep diém S0 co6 nghia la “kh&i dong dong co”,
dwoc ndi vao mot dau ndi cia mot sé module ngd vao. Dau nbi nay c
mot “dia chi” (vi du byte 5, bit 2). Dia chi cia moét module co thé la cb
dinh theo ranh ma & dé module diroc lap dat vao gia hodc ban co thé
thiét d&t né véi cong cu cau hinh phén cing cla STEP 7. Dia chi cla
cac module dwgc xép dat & dang byte (I& nhirng nhém gdm 8 bit cac
ky hiéu nhi phan) dia chi khé&i diu cta module la dia chi thap nhét cla
khéi. Néu vi du day 1a 0, va module c6 thém mot byte nira, dia chi cla
byte ké tiép clia module sé& ty déng la 1, va cl thé tiép tuc. Cac bit dia
chi & mdi byte dwoc danh sb tlr 0 dén 7.

1.4.2 Dia chi tuyet d6i va dia chi ky hiéu.

CPU thi hanh chwong trinh ctda nguwdi dung (chwong trinh chinh)
mot cach tuan tw khi chay dén phan cudi ctia chwong trinh, né bat dau
lai tr dAu. Mbi khi nd x&r ly mét chwong trinh, truéc tién CPU tw dong
sao chép tin hi¢u tir cac module ngd vao vao bang bd dém ngd vao,
mot viing trong bd nhé hé thdng (system memory) clia CPU. nhw vay
tin hiéu co thé dwoc dinh vi dwdi dia chi cla né trong boé dém, vi du
ngd vao 15.2. Hinh thirc dién ta “15.2” 1a dia chi tuyét dbi. Néu c6 nédng
lwong & ngd vao nay thi 15.2 ¢ trang thai tin hiéu “1”.

Ban c6 thé cho ngd vao moét tén, ngay khi ban thiét 1ap ciu hinh
phan clrng hodc sau nay. Piéu nay dugc thuc hién trong bang ky hiéu
bang cach nhap vao cac ky tw hodc sé ky hiéu cé thé mang tai y nghia
ctia tin hiéu ngd vao & dia chi tuyét dbi, vi du "mé may dong co". Cau
van dién t& “mé& may dong co” la dia chi ky hiéu ban cé thé chi dinh
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nhirng tén cho tAt ca cac tin hiéu trong bang ky hiéu va dung nhirng
tén nay dé dinh dia chi tin hiéu cho ré rang hon trong chwong trinh
nguoi dung.

Hinh 1.4  Dia chi khéi, dia chi tuyét déi va dia chi ky hiéu
1.4.3  Kiém soat ngd ra ciia may méc hay thiét bi.

Cac ngd ra cling dwoc x&r ly theo cung cach thirc. Chung cé dia
chi trong viing nh& cda CPU dwoc goi la “bang bd dém ngd ra”. Trong
chuwong trinh, mét ngd ra thi dwoc set hay reset — theo bé dém - tuy
thudc vao cac diéu kién xac dinh. O phan két thic cta chwong trinh,
CPU chép bang bé dém ngd ra cta quy trinh vao cac module ngd ra va
dieu khién cac dau mdi lién hé véi cac phan ti tac dong da ndi vao né,
vi du mot contactor, mot bong dén hay mét thiét bj dién tc.
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Hinh 1.5 Mot hé tw dong tuong trung bang cac déi tuong "logic” trong
dw an SIMATIC

1.4.4 Ghi dia chi cho cac khéi.

Ban cling co thé ghi dia chi ngd vao, ngd ra cho cac module mét
cach trye tiép trong chuong trinh. Trong trwéng hop nay, don vi nhd
nhat ban cé th¢ dat dia chi la 1 byte. Piéu nay gay ra nhiéu khoé khan
cho viéc kidm tra hay dat mot tin hiéu don gian, nghia la chi 1a mét bit
don. Bbi voi mot chwong trinh nguwdi dung né khéng ¢ gi khac nhau
gitra viéc ban ndi mot cdm bién va moét thanh phan tac dong vao cac
module da dwoc lap dat 1én gia trung tam, hay 1a phan bb cac module
ngd vao va ngd ra da dwoc cai dat trong mot dy an va ndi vao bo didu
khién trung tdm bang bus ndi di liéu. Ban danh dia chi ngd vao va ngd
ra theo cling mot cach, nghia la ban kiém soat cdm bién trong bang bd

11
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dém ngd vao va diéu khién cac thanh phan tac déng bang cach set hay
reset cac ngod ra & bang boé dém ngo ra.

1.5  CAu tric cia moét dw an SIMATIC

Khi ban dat cAu hinh moét hé théng tw déng véi STEP 7, ban twong
trwng nhirng dbi twong “thwe” véi cac déi twong “logic” trong mat dy an
cta SIMATIC. Thi tw wu tién cha déi twong da dwoc dwa vao chuan
trong coéng viéc cau hinh thwc cho phan cirng, nghia 1a dw an chira mot
hay nhiéu module PLC (c4c tram) mbi tram chira mot CPU, va mdi
CPU nay chira mét chuwong trinh clia ngwoi dung dwroc tao ¢ bang ky
hiéu, cac tap tin ngudn va ma bién dich (cac khéi). Man hinh dwdi day
(hinh 1.5) 14 cra s6 cGia mot dw an trong phan mem quan ly SIMATIC.
Vé phia bén trai ban c6 thé thdy cAu truc cia dy an bang cac thu muc
clia né. Cac thw muc nay phai chira nhitng thu muc khéc va nhirng dbi
twong & vé phia bén phai. Mot tram, 1a mét thw muc ma né cé thé chira
nhirng thw muc khac hay cac dbi twong. Neu nhap dup vao déi twong
& khung man hinh bén phai, thi cong cu dé soan thao dbi twong d6 sé
mé. Vi du, nh4p dup vao mot hé théng mang dé bat dau dinh cau hinh
cho hé théng mang, nhan dup vao mét module (& trong thw muc cac
khéi) thi b4t du soan thdo chwong irini

12
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2 BO diéu khién SIMATIC

Bo didu khién logic kha trinh kiéu SIMATIC la cbt I6i ciia mot hé
thdng tw déng. N6 gilp ta kiém soat cac sdn phdm may mdc, cac co
s& san xuat hay cac quy trinh céng nghiép. Chung ta phan biét cac
“ho” diéu khién khac nhau theo pham vi thwc hién va Iinh viec ap dung :

> Céac b diéu khién thudc ho SIMATIC S7 la qua tim ciia phan cliing
SIMATIC. Chang c6 3 phién ban :

- SIMATIC S7-200, hé PLC vi nho va gon.

- SIMATIC S7-300, hé PLC xép theo module va c6 tinh nang thuc
hién trung binh.

- SIMATIC S7-400, hé PLC xép theo module cé tinh nang thuc
hién cao cap.

Tram S7-200 bao gdbm modt module co' ban va cé thé mé rong véi
nhiéu module thém vao. Trong cac tram S7-300/400, module ngudn
cung cap, module CPU va cac module xuat nhap dwoc lap dat trén
cuing moét gia. Cau hinh c6 tinh chét trung tam nay cé thé dwoc mé
réng thém véi cac gia m® rong dé cai dat thém cac module ngd vao
va ra. Cac module mé réng o thé dwoc Idp dat & xa, nghia la né
c6 thé dwoc dat @ mot khodng cach xa véi gia trung tam. Déi voi
SIMATIC S7-200 ta st* dung ngdn ngilr lap trinh Step7 Micro/win.
Phan mém STEP 7 voi cac ngdn ngl lap trinh khac nhau dwoc
cung cap cho cac thidt bi diéu khién cta cac hé SIMATIC S7-
300/400.

> SIMATIC C7 la mot chu5j clia cac don vi hoan chinh dy’qc k{ét hop
vao cac module diéu khién cta S7-300 va mdt bang diéu khién.

SIMATIC C7 la mét tram véi nhivng ngd vao va ra dwoc tich hop.
Chiing c6 thd dwgc mé rong bang cach xép dat & phan trung tam
hodc bang cach thém cac module vaolra trong hé S7-300. Ban
ding céng cu lap trinh tiéu chuén Step7 dé soan chwong trinh cho
cAc hé diéu khién cia SIMATIC C7.

> SIMATIC M7 la nhitng hé théng may tinh dwoc thiét ké cho hé S7-
300 hay S7-400, cac module cua cac chudi SIMATIC M7 Ia CPU
va cac module chirc ndng FM cé thé xem nhw twong thich véi hé
may vi tinh doi AT. Ban Iap trinh cho cac module nay véi ngon ngle
lap trinh cAp cao nhw la C++ hay la Visual Basic. Viéc ndi vao cac

13
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quy trinh céng nghé hay cac dy an dwoc thuc hién bdng cac
module ctia S7-300/400 hay la cac module m& rong M7.

> SIMATIC WinAC la mét géi chuong trinh cé thé chay véi cac may
vi tinh tiéu chuan bang cach st dung Window NT. Hé diéu khién oo
thé dat vao trong phan mém mét cach hoan hao va con goi la Soft-
PLC. Va ciing can cé mot card dé két néi véi cac dw an hodc cac
qua trinh nguwdi ta dung hé PROFIBUS-DP.

> SIMATIC DP 14 cac module da dwoc cai dat cung véi cac thiét bi
may moéc lién hé va nbéi vao tram chi cia hé théng mang
PROFIPUS-DP. C6 nhleu CPU cua SIMATIC cung cap mot ché do
giao tiép ma co6 thé ndi mot cach dé dang v&i cac cong phan phdi
vao ra. Nhw thé ban cé thé dung céac giao tiép theo tiéu chuan nay
dé ndi v&i cac thiét bj thudc thé hé thanh phan thé 3 vao hé diéu
khién SIMATIC.

Cac tram SIMATIC truyén théng v&i nhau qua cac hé théng mang.
SIMATIC NET nhan biét MPI, PROFIBUS va mang Industrial Ethernet
la cac mang phu thudc. Ban ciing co thé néi véi mot thiét bi don 18,
chang han nhw may in bang két néi diém — dicm. Nhan vién diéu hanh
kiém soat va giam sat cac thiét bi trong quy trinh ctia hé SIMATIC HMI
ciing ndi dwoc vao cac mang noi bd nay.

2.1 Cac thanh phan cua tram SIMATIC

Mbt PLC hoan chinh g cé tat cd cac module xuat/nhap dwoc goi
la mot “tram”. Tram S7-300 hay S7-400 gom c6 it nhat la mét gia lap
Vi nguon cung cap va module CPU. Cac module xuat/nhap cho phép
lien két véi may moc hay thiét bi. Cac thanh phan cia mot tram
SIMATIC dwgc md ta nhw dwéi day :

> Gig ldp rép.
Két nbi cac module riéng 18 lai v&i nhau, $7-300 st dung cac thanh
ray don gian voi do dai cia n6 dwoc xac dinh bang so cac module.
87-400 co gia bér]g r]hém v(yi,d(f) dai cb dinh va cac bus noi di¥ liéu
nam ¢ phia sau dé noi cac khoi lai v&i nhau.
Ngudn cung cép (PS) cung cép ngudn dién ap cho cac module cua
PLC; dién ap ngd vao co thé & cac mirc 120VAC, 230VAC hay
24VDC.

» BO xtrly trung tdm (CPU: Central Processing Unit).

Noi lwu trie va x&r ly chwong trinh cta ngudi dung: N6 chi dinh thdng
56 cho cac module; duy tri sy giao tiép v&i cac thiét bj 1ap trinh, cac
module va cac tram thém vao qua hé théng bus MPI. Ngoai ra né cé
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thé dwoc trang bi thém véi phan giao tiép DP dé st dung lam DP-
Master hay DP-slave.

» Module tin hiéu (SM: Signal module)

L' module lam twong thich gira tin hiéu tir bén ngoai phlu hop voi
cac mure tin hiéu cia module x& ly, hay bién doi tin hiéu tw cac
module x& ly thanh tin hiéu phu hgp véi cac doi twong dieu khién (vi
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du: relay, van tuyén tinh...). Cac module tin hiéu cé hai loai: vao/ra
s6 (DI: Digital Input, DO: Digital Output) va vao/ra analog (Al: Analog
Input, AO: Analog Output), déng théi né ciing cé thé dwoc st dung
dé ndi cac cdm bién va cac phan t&r tac dong da dat & cac ving
nguy hiém nhw viing mét va hai. (Xem céc tai liéu vé safety bus hay
safety PLC dé ndm thém théng tin)

» Module chtre ndng (FM: Function module).

Duy tri cac qui trinh phirc tap hay cac qui trinh cd mang tinh ch‘ét
th(‘yj gian mot cé‘ch d@g I&p doi v&i cac module CPU vi du: dém, diéu
khién vi tri va diéu khién vong kin.

> X ly truyén théng (CP: Communication Processor).

N6i tram SIMATIC véi cac mang ndi b, chdng han nhuv mang
Industrial Ethernet, mang PROFIBUS-FMS, mang AS-Interface hay
Point-to-Point...

Thanh phan |ap & déng sau gia duoc chia thanh 2 phan: P-Bus (Bus
ngoai vi) cho viéc trao dbi nhanh cac tin hiéu ngd vao va ngo ra, va K-
BUS (Bus truyén théng) dé trao ddi moét b lugng 16n di liéu. Viéc két
ndi gitra cac bus truyén théng va CPU hay cac mach giao tlep diém-
diém khién cho cac module chirc nang va module x& ly truyén théng
véi cac thanh phan giao tiép truyén thong co thé truyén tai tin hiéu dén
hé thdng bus MPI. Do d6 nguwdi ta ¢d thé 1ap trinh cac module nay
thdng qua cac giao tiép clia CPU bang thiét bj 1ap trinh.

Céac module xuat/nhap phan tan dwoc ndi vao mang SIMATIC &
mot phan clia mang. Mot tram SIMATIC c6 thé cé nhiéu thanh phan DP
dé truyén théng va&i nhau, viée truyén théng nay qua mét hodc nhiéu
mang PROFIBUS.

2.2 Micro PLC SIMATIC S7-200

SIMATIC S7-200 la hé PLC siéu nhd, gon dung dé thay thé cho
céac relay va cac ¢ théng diéu khién bang contactor. SIMATIC S7-200
c6 thé dam dirong nhiém vu mot minh hay la lam viéc trong mét hé
théng voi cac {hiét bi kiém soat khac. C6 rat nhiéu module duwgc mo
rong dé ndi véi may méc hay véi mot hé thdng khac. Phdn mém cho
no la Step7 Micro.

2.2.1 Cac module co ban kiéu gon nhe va cac module mé réng.

C6 nhiéu loai module co ban khac nhau véi cac chire nang khac
nhau. Cac module co ban gom: CPU, cac ngd vao va ngd ra st dung
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dién ap 24VDC hay 100VAC/ 120VAC cho dén 230VAC va relay duoc
lp rap cuc gon. S6 lwong va kiéu ngd vao, ngd ra tuy thudc vao loai
CPU dwoc dung. Phan cac ngd vao cho bd dém tdc do cao tang ciréng
tinh thei gian thwe cho cac module. Cac chiét ap cac dién tré dwoc
ghép tich hop cho phép diéu chinh cac gia tri s6 don gian véi mot cay
van vit, khéng can lap trinh.

Ban c6 thé gia tang s6 lwong ngd vao va ngd ra bang cach thém
vao cac module mé rong. C6 day du cac module ngd vao ngd ra cla
hai loai digital va analog. Cac module mé& réng dwgc ga vira van Ién
cac thanh ray (theo tiéu chuin DIN) sat bén module co ban va dwoc
ndi v&i nhau bang cac bus ndi.

2.2.2 Diéu khién hoat déng va giam sat qua trinh v&i TD200.

Man hinh hién thi van ban TD200 duwoc thiét ké d&c biét d& dung
v&i bo diéu khién l1ap trinh S7-200. N6 ¢ 8 chirc ndng mau chét co thé
lap trinh dwoc nham thwe hién nhirng nhiém vu diéu khién. Man hinh
LCD véi 2 dong mdi dong 20 ky tw dé& hién thong diép cé thé chép
nhan dung nap dén 4 bién. St dung giao tiép PPl dé két néi vao CPU.

2.2.3 Kha nang truyén théng giong nhw mét tram “lén” .

T4t ca cac module xt ly trung tAm clia S7-200 dwoc trang bi cbng
giao tiép PPI (Point to Point Interface). Day 1a cdng giao tiép dé nap
chwong trinh vao CPU. Ngoai ra giao tiép PPI ciing cho phép lién két
nhiéu module x@ ly trung tam S7-200 (c6 thé dén 31 CPU) va nbi voi
thiét bj 1ap trinh. Di¥ liéu trao d6i trén co s& nguyén tac chi té. Téc do
truyén théng tir 9,6kbit/s dén 19,2 Kbit/s.

Giao tiép PPI cling co thé dung trong cac giao thirc truyén thdng
hwéng dbi twong 1a bit ma ban cé thé ty tao riéng bang cach s dung
cac chirc nang truyén théng cé thé Iap trinh dwoc cla chwong trinh
nguoi dung. Theo phwong phap nay nguoi ta cé thé nbi bat ky dau ndi
ndo cé giao tiép theo kiéu RS 232. Thi du ndi véi mat thiét bi doc ma
vach s dung chuan ASCII.

Nho tinh chét tich hop trong giao tiép, mot vai bd x ly trung tam
S7-200 ciing c6 thé dwoc ndi vao hé théng mang MPI dé s dung nhw
la thiét bi phuc vu, do d6 viéc trao déi div lieu v&i cac tram SIMATIC
khac co thé thwe hién duoc.

Khéi truyén théng CP242-2 cho phép néi dén 31 module phan tan
(mang Asi) voi mot tram S7-200 va nhw thé co thé lam gia tang so
lwgng ngd vao va ngd ra. bé thwc hién giao tiép véi cac hé thong khac
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qua mang Profibus DP ta str dung module CP248-2 (déng vai tro la DP
slave).

2.3 Bd diéu khién SIMATIC S7-300.

2.3.1 Gia trung tam

Gia trung tdm cua module diéu khien 1ap trinh S7-300 chra CPU
va 8 module ngoai vi I/O, module chire ning, va module truyén théng.
CPU can nguén nudi 24 VDC. Ban cé thé 1ap dat ngudn cung cap nay
trén cac thanh ray theo chuin DIN & bén trai CPU. Cac module c6 thé
két ndi v&i nhau bang cac bus /O va bus truyén théng. Cac bus lién két
cac module. Diéu nay cé nghia, chidu dai cta bus ludn phu thudc vao
sb lwong module, va khéng bao gi¢y viwot qua module sau cling.

Cac ranh cta module dwoc danh sb the tw lién tiép nhau: ranh 1
danh cho nguén dién (cho du khéng dwoc 1&p dat cling dé tréng); ranh
2 cho CPU; ranh 3 c¢ho cac module giao tiép IM. Ranh tw 4 dén 11
danh cho module 1/O, céc module chiéc nang, va cac module truyén
thong 1ap dat ké tiép nhau.

2.3.2 Giamérong

Néu |3p dat @ mot gia d& khong thda man yéu cau, tr CPU 314 tré
di ban c& thé:
> Ldp dat thanh 2 gia d& (v&i IM 365, cho khoang cach téi da gita

cacgiala 1 m).
> Hoac sap dat tbi da thanh 4 gia d& (véi IM 360 va IM 361, cho

khoang cach tbi da gitra cac gia la 10 m).

Cac module giao tiép IM dwoc 1ap dat gitba CPU va module 1/O
dau tién. Gibng nhu gia trung tam, gia mé rong la nhirng thanh ray
theo chuan DIN. Module IM dé lién lac véi gia trung tam, dwoc dét &
ranh 3. Module IM dé truyén théng CPU véi cac module khac dwoc
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dat & rénh 3. Cac rénh tw 4 dén 11 danh riéng cho cac module khac
lap dat ké tiep nhau.

2.3.3 Cac phan doan bus ndi bo cia S7-300.

Module &ng dung FM 356 cila ho M7-300 cua hé vi tinh tw dong
c6 cach |&p d&t d&c biét. Module FM 356 "phan chia" bus ndm & mat
sau cla gia va kiém soat cac module con lai viva |1ap dat sau dé tao
"phan doan bus ndi bo". Nhing trong cach sap xép nay, khéng dwoc
phép nhiéu hon tdm module 1/O, k& cd module FM 356, dugc Iap trén
mét gia.

2.3.4 SIMATIC l3p @3t bén ngoai.

SIMATIC £7-300 cung cap nhiéu module d3c biét dé st dung
trong méi trwdng ¢ nhiét dd cao. Nhirng module nay hé tror day nhiét
do tir - 25° C dén + 60° C., chiu dwgc rung dong theo chuan IEC 68
phan 2-6. N& chju dwoc am do, va gia lanh theo IAC 721-3-3, 16p 3 K5,
va pht hop véi yéu cau lap dat cla xe tai (co6 chirng nhan cla nganh
duwéng sat theo chudn EN 50155). Con tat ca cac dac tinh khac twong
tw nhw cac thiét bj tiéu chuan.

2.4 SIMATIC S7-400 cho cac nhiém vu diéu khién c6 yéu cau cao
2.41 Gia trung tam

Cac gia & S7-400 co thé Ia gia trung tdm (CR, central rack), gia
m¢& ong (ER, extention rack) hay cho ca hai (UR, universal rack).
Chuang gom thanh nhém da dwoc dinh hinh, maoi thanh cé chiéu dai co
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dinh va dwoc cung cap véi bus nam & mét sau gia va cac dau cdm bus
day da.

Gia trung tam & S7-400 c6 18 hay 19 chd cam(UR1 UR2) v&i bé
rong l&p vao cb dinh, & day cling c6 dat cac ché cdm cho ngudn cung
cap va CPU, ciing c6 thé c6 hai hoac nhiéu hon mét module cho nguon
va CPU. Thong thuong sy sap xép cac cac module duoc sap xép tw
bén trai qua, dau tién 13 nguon cung cap, sau do la CPU va cac module
ngoai vi. Bén phal cua gia cam cac module két ndi cho cac gia mo
rong. Bus nam & mat sau gia bao gdm P-Bus song song va K-Bus néi
tiép, ndi tat ca cac chd cdm lai v&i nhau.

Vi gia CR2, ban co thé thyc hién tach hai CPU trong mét gia véi
ngudn cung cap chung. Ca hai CPU c6 thé trao dbi div liéu v&i nhau
qua K-Bus, tuy nhién P-Bus thi tach riéng cho cac module ngoai vi
riéng ctia ching. Phan bén trai cé 10 ché cam, bén phai 8.

Gia UR2-H bao gbm 2 phan v&i 9 chd cdm. Mac du vay né ciing
c6 thé dwoc dat vao cac gia trung tam va gia mé rong & cac tram S7-
400 tiéu chuan hay cac tram S7-400H c6 kha nang dy phong. Mbi
phan can mot ngudn cung cap; P-Bus va K-Bus thi dwoc tach riéng.
Gia mé rong

Néu chd cho cac module ngoai vi & gia trung tdm khéng dd hay
mudn 1ap thém cac module & cach xa, thi ban dwa vao tram moét hoadc
nhiéu gia mé& rong. Co thé ndi dén cuc dai 1a 21 gia mé rong véi mot
gia trung tam. D& phan biét sb cla cac gia ban diéu chinh cong tac dia
chi & module IM nhan (IM receive). IM nhan chi dwoc phép gan & tan
cung bén phai cda qid mé réna.
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V6i viec nbéi IM 460-1 va IM 461-1, gia mé rong cé thé duwgc sap
xép cach xa gia trung tam dén 1,5m, véi ngudn cung cap dwoc truyén
la 5V. Ciing nhw vay trong pham vi gan dén 3m c6 thé hoat ddng dwoc
dén 4 gia mé rong qua IM 360-0 va 361-0. O pham vi xa, v&i cac
module IM 360-3 va I\ 361-3 co thé két nbi dén 4 gia mé rong dé diéu
khién & xa dén 100m.

Gia mé rong ER1 va ER2 véi 18 ciing nhw 9 chd cdm cho cac
module tin hiéu “don gian” ma khéng bi cét b&i cac ngat xt ly, khéng
phai dwoc cung cap ngudn DC 24 VA qua P-Bus, khong can thiét dién
ap backup va khéng noi véi K-Bus. K-Bus thi ton tai & gia UR1 va UR2,
néu ching dwge siv dung hodc la gia trung tdm hodc 1a gia mé rong
v&i sbir 1 dén 6.

Két noi tir cac module SIMATIC S5

V6&i module giao tiép IM 463-2, ban c6 thé ndi thiét bi mé rong
SIMATIC S5 (EG 183U, EG 185U, EG 186U ciing nhuw ER 701-2 va ER
701-3) v&i mot tram S7-400 va thiét bi mé& rong nay moét lan niva . O
thiét bi mé& rong S5, module giao tiép IM 314 d&m nhiém két ndi. Ban
c6 thé thwe hién tat ca cac module analog va digital cho phép & thiét bi
mé rong da cho. O’ mot tram S7-400 c6 thé ndi dén cuc dai 16 thiét b
mé& rong S5 phan tan.
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Ché dé lam viéc tang cwong véi ché do da xur ly

Ban c6 thé chuyén dbi tram S7-400 thanh mot bo diéu khién da xt
ly b&ng cach chén nhiéu CPU vao (téi da la 4). CPU dwoc chon xac
dinh cho kiéu hoat ddng nay ciing dwoc goi la “da xt ly”. Ngay khi ban
cam nhiéu hon mot CPU, PLC sé tw ddng dat & ché do hoat dong da
xt ly. TAt ca cac CPU c6 cung ché dd hoat ddng. Piéu nay cé nghia
ching duwgc khéi dong cung véi nhau va tat cd chung clng di vao
trang thai STOP néu mot CPU bj héng. Méi CPU xr ly chuong trinh
ngwoi dung riéng cua no doc 1ap véi cac CPU khac.

Mb&i module I/0O dwoc gan mot bd xi ly xac dinh. Bao gdm dia chi
clia nd va cac ngat. T4t ca cac module I/O dwoc dat trong cung phan
P-Bus. Diéu nay c6 nghia ban phai cho ching cac dia chi khac nhau
mac du chung thudc cac CPU khac nhau. Diéu nay ciing twong tw cho
cac ngoai vi phan tan. Mic du méi CPU c6 thé hoat ddng véi mot hoadc
nhiéu hé DP master doc lap v&i cac CPU khac, nhwng mdi module
phan tan va trung tdm phai cé dia chi doc nhat cta né (dia chi P-Bus)
trong toan bd hé théng.

2.5 Kha nang dw phong ctia SIMAT!C

Péi v&i cac qua trinh cham: Phan mém redundance véi cac phan
ttr tiéu chuan

V@i cac phan tir chuan SIMATIC S7-300/400, c6 thé cho phép ban
tao ra mot hé théng dw phona (redundance) dwa vao phan mém
redundance, ma trong do tram chu diéu khién qua trinh va trong trudng
hop né bi héng thi tram dy phiong dam nhan vai trd diéu khién. Kha
nang dy phong thcéna qua phan mém redundance thich hop véi cac
qua trinh cham, vi viéc chuyen mach & cac tram dw phong cé thé can
nhiéu gidy tuy theo cau tric cla thiét bj tw ddng. Trong théi gian nay tin
hiéu cha qua trinh bi “déng bang”. Sau dé tram dw phong tiép tuc l1am
viéc v&i cac dir liéu sau cung cua tram chu.

Ca hai CPU tham gia trao ddi cac di¥ liéu tirc thoi qua modt mang
con, & noi két ndi truyén théng ciing cé thé dwoc st dung. Mot kénh
phu ciia module vao/ra dwoc thye hién véi ngoai vi phan tan (ET 200M
véi module giao tiép IM 153-3 cho PROFIBUS-DP c6 dang
redundance). Bén canh dé ca hai CPU ciing c6 thé diéu khién cho cac
ngoai vi khong cé redundance, cho du la tap trung hay phan tan.

Trong thiét k& c6 g6i phan mém “Software Redundant”.
Kha nang dw phong qua ché dé Hot Stand-By: SIMATIC S7-400H

SIMATIC S7-400H la m6t hé tw giéng hoa c6 kha dw phong véi cau
tao dy phong (redundancy) cho lap thém tr hai CPU 417-4H véi
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module ddng bd cho sw hiéu chuén dir liéu trén cap quang. Ca hai thiét
bi 1am viéc & “hot stand-by”: trong trwéng hop 16i, thiét bi nguyér ven
dam nhan théng qua chuyén mach tw déng, khéng cé xung dot Vi sw
Xt ly clia chwong trinh nguwoi dung.

Hé théng-H co thé dwoc xay dung t hai gia trung tam riéng biét
UR1 ciing nhw UR2 hay tr mét gia UR2-H. Bén canh d6 luén luén dé
san ngudn cung cap va module CPU, ban c6 thé ndi thiét bi ngoai vi
v&i kha nang st dung binh thuwdng hay dw phong:

1. Dang mét kénh mét phia

Module ngoai vi hién cé don gidn va dwoc noi & mét trong hai hé
théng thanh phan: tap trung hay phan tan. Trang thai tin hiéu cho
phép thuc hién qua két nbi bd sung. Chueng trinh ngudi ding
trong ca hai hé thong thi glong nhau. Néu mét hé théng 'khong thue
hién, thi thiét bi ngoai vi két néi véi ching khong thé thwc hién
duwoc nira.

2. Dang mét kénh chuyén mach

Module ngoai vi thi tn tai don gidn & ngoai vi phan tan ET 200M.
C4u tao ngoai vi phai la déi xi¥ng; Mbi hé thdng thanh phan cé sy
truy xuét ngoai vi qua module qiao tiép IM 153-3 véi giao tiép DP
redundance. H& —H chi s& dung tirc thi mot giao tiép; Qua két nbi
redundance cho phép thwc hién trang thai tin hiéu & ca hai hé
théng thanh phan. Chirong trinh ngudi dung thi gibng nhau & ca
hai hé théng thanh phan.

3. Dang moét phia redundance

Module ngoai vi dwge cam déi ¢ trong hai hé thdng bus, trong mot
gia trung tdm. Chirc nang bd sung dwgc thyc hién trong chwong
trinh nguwoi diing.

4. Dang chuyén mach redundance

Module 1/O dwoc cdm ddi & hai tram ET 200M v&i bus ndm & mat
sau gia tich cye. Module giao tiép bd sung IM 153-3 ndi cac tram
ET 200M dén ca hai hé théng con. Chirc nang redundance duoc
thwe hién trong chwong trinh ngwoi dung.

Ban cling c6 thé thwc hién mot sy trao ddi redundance di¥ liéu
bang cach 1ap lai trang thai truéc d6 qua Industrial Ethernet hay mang
PROFIBUS. Ngoai ra dé két ndi tich cwe, ban cé thé 1&p dat dén 3 két
noi redundance ma hé diéu hanh co thé sir dung néu két ndi co ban b
héng. Két nbi co kha nang du phong dwoc 1ap trinh nhw cac két ndi
chuan.

Hay st dung g6i phan mém “S7-400H dé cai dat hé théng redundance.
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2.6 SIMATIC C7

SIMATIC C7 la hé théng hoan chinh né dap tng cd nhirng tiéu
chuén cao nhét cla yéu cau diéu khién. Ching dwoc coi nhw la hé
thdng diéu khién may méc hoan chinh, két hop véi bang diéu khién va
bd Iap trinh SIMATIC S7-300 c6 cac ngd vao/ra tich hgp trong mét
khéi. Phia trwdc cla bang diéu khién co cip bao vé IP 65 va phia sau
¢6 cap bao vé IP 20. Khi can cac tram SIMATIC C7 dé dang dwoc mé
rong bang cac module 1/0. Ciing gidng nhuw tat ca cac tram SIMATIC,
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SIMATIC C7 ciing dwoc trang bi cong giao tiép MPI dé két ndi voi thiét
bi 1ap trinh va trao d6i di¥ liéu v&i cac tram khac.

Bang diéu khién va bo diéu khién lap trinh

Phu thudc vao loai tram C7 st dung, bang diéu khién (OP) gdm
mot hién thi LCD hién thi 2 hang x 40 ky tw, 4 hang x 20 ky twv , 8 hang
x 40 ky tw. Tram C7 626 c6 mot vung hién thj véi 320 x 240 chiém hién
thi. TAt c& déu c6 mot ban phim dang mang véi 14 phim mém va 10
phim chirc ndng. Néu ban muén t6 hop tron bd mét tram SIMATIC C7
vao trong mét trang thiét bi d4 cai dat, ban cé thé xac dinh yéu cau cla
minh, xem xét t&i logo, mau sac va nhan cla corig ty.

Hé PLC twong thich v&i b vi x& ly trung @m S7 - 300. Tuy thubc
vao dang hé théng C7, viing nhé lam viéc chio chuong trinh S7-300 ¢6
dung lvgng tr 32 KB t&¢i 128 KB va vung nh& chuwong trinh tir 48kB
dén 8MB.
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Mé& rong tram SIMATIC

C7-621/ C7 — 621 Asi la cac tram nhé nhét cia hé théng SIMATIC
C7 va c6 thé mé rong téi 4 module S7 — 300 s dung module giao tiép
IM 621. Céac tram S7 khac c6 thé mé rong t6i 3 gia d& (rack) module
S7 — 300, méi gia d& chra 8 module. Module IM 360 dung cho giao
tiép da dwoc tich hop san.

Module Input /Output C7 cho phép tiét kiém khoang tréng khi mé
rong hé thdng. N6 dwoc boc kim loai, ¢ thé lap dat phia sau tram S7
va dwoc nbéi bang cap bus (khdng dung cho C7-621 / C7-621 Asi).
Module mé& réng nay cung cap 16 ngd vao Digital, 16 ngd ra Digital, 4
ngd vao analog, 4 ngd ra analog va 4 ngd vao van nang (tuy chon).

Cac kha nang truyén théng

Céac module C7-621 ASi cé mdt giao tiép AS chi (AS interface
Master) cho phép két néi t&i 31 giao tiép AS t& (AS interface Slaves).
Cac module C7-633/634/626 c6 mdt giao tiep PROFIBUS DP. Tét ca
cac tram C7 déu dwoc trang bi giao tiép MPI.

Ban c6 thé mé rong cac hé théng C7 bang cac module S7-300,
cho phép str dung C7 véi module truyen thdng CP. Bang cach nay ban
c6 thé két ndi hé thdng tdi Industrial Ethernet hay mang PROFIBUS,
AS-i va point to point. SIMATIC ©7 dem lai cac dich vu truyén théng div
liéu toan cuc (Global Data Comrnunication). Truyen thong SFC nh&
giao tiép MPI va truyén thong SFE. Cac phan mém c6 thé nap vao
trong hé théng cho phép két néi o1 cac tram S5 va hé théng the 3.
Viéc truyén di¥ liéu co thé theo chu ky hay theo sy kién diéu khién.

Tao cau hinh, 1ap trinh vé&i STEP 7, ProTool va WinCC Flexible

Ban tao cAu hinh mot tram SIMATIC véi phan mém STEP 7 hay
STEP 7 Mini. Trong SIMATIC Manager tao mét project hoac mé mot
Project dinh nghia cho SIMATIC 300 Station, sau d6 nhap dup chudt
vao Hardware dé khéi dong cong cu cau hinh phan ciing HW Config.
Trong Hardware catalog chon 1 tram C7 va kéo tha vao clra s6 cu
hinh tram. O day hién thi 1 gia d& (rack) module véi CPU va cac ngd
vao/ra. Ban ¢ thé m& rong tram bang cac module input/output tir ho
S7, thém vao cac gia d& mé rong hoac siv dung giao tiép DP néu c6 dé
két ndi CPU toi mang PROFIBUS.

E)c:Si voi S7-300, ban Iap trinh theo mét trong cac ngbn nglr STEP
7 chuan nhw LAD (Ladder Logic), FBD (Function Block Diagram) hay
STL (Statement List).

S dung cong cu ProTool hodc WinCC Flexible dé tao cau hinh
bang dieu khién, cau hinh phan méem cho cac thiét bi HMI. Trong
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SIMATIC Mananger chon mot SIMA T/Q OP véi S7 Project, chgn tram
C7 twong trng trong ProTool va chon hién thi. Sau d6 ban nap cau hinh
nay vao tram C7.

Ban c6 thé s dung mat khau véi nhiéu cap bao vé, cho phép cac
quyén khac nhau déi véi ngudi van hanh. Bang cach nay ban co thé
cho phép hay khéng cho phép quyén truy cap, phu thudc vao nguoi
van hanh nao dwoc truy cap. Password cé thé dwoc thay dbi trong muc
password Proceesing.

2.7 SIMATIC M7

Ho SIMATIC M7 bao gbm cac module may tinh twong thich AT
cua SIMATIC S7 300/400. Cac module nay m& réng pham vi chirc
nang cla cac bd diéu khién SIMATIC bang mot phan mém mé rong dé
t6 hop cac san phdm phan mém chuan. SIMATIC M7 hién tai cé thé
hoat ddng nhw mot CPU hay modt module chirc nang (FM). N6 c6 thé
duwoc lap dat trong tram SIMATIC S7 de thay thé S7 CPU hay hoat
dong nhw moét module M7-FM dé tang cuong tinh nang bang cac
module may tinh mé& rong. Tat ca cac module M7 déu cé giao tiép MPI
dé két néi truc tiép dén cac tram SIMATIC khéc.

SIMATIC M7 nang cao hiéu suat may tinh

M6t tram M7-300 la mét tram S7-300, trong d6 cac CPU S7-300
duoc thay thé bang M7-CPU. Mét M7-CPU hoat dong twong tw nhuw
CPU ho S7, diéu khién cac module S7-300 |3p dt tdi da trén 4 gia d& ,
mbi gia d& co6 8 module. Mot module chirc nang M7-300 c6 thé “chia*
bus va quan ly viéc didu khién cac module S7-300 theo cac bus cuc bo.
Tuy nhién khéng dwoc lap qua 8 module trén méi rack.

M6t s6 dac tinh ky thuat clia M7-300: vi xt ly 80486 DX2, tan sb
xung dong ho 56 MRz, bo nhé chinh 8 MB, bé nh& chuwong trinh hay
di¥ liéu & dang card nh¢ t&¢i 16MB.

Tram M7-400 ctia M7-CPU c6 thé truy xuat truc tiép téi tat ca cac
module S7-400. Tuy nhién khoéng thé thwc hién da x& ly bang cac bd
x® ly trung tdm S7 hodc M7. Néu ban st dung cac may tinh Ién trong
tram S7-400 cua minh, thi ban nén s&¢ dung module ch&c nang M7-
400, xin nh& rédng coéng suét tiéu tan I&n can phai I&p thém quat giai
nhiét.

Mot 50 dac tinh ky thuat cia M7-400: vi x& ly pentium 75 hodc
120MHz, bd nhé chinh 16 MB, bd nh& chwong trinh hay di liéu &
dang card nhé téi 16 MB. Bd xt& ly M7-488 c6 thé quan ly card nhé
EPROM MEM 478, 6 dia cirng c6 thé boot.

O dia ctrng va mém cua S7-400
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Cac module mé rong chi co thé dwoc st dung dé két nbi voi bo xi»
ly trung tdm M7 hay module chirc nang. Ban lap cac module nay vao
bén phai ctia bd xt ly trung tam M7 hay module chirc nang.

Cac module m& rong M7 c6 cac module giao tiép phu cho phép
két ndi téi cac thiét bi nhw: man hinh VGA, ban phim, chudt va may in.
Céac module giao tiép cho PROFIBUS va Industrial Ethernet két nbi hé
thdng véi mang truyén théng div liéu. Ho M7 cé cac module ngoai vi
véi cac ngd vaolra digital, analog lam tang pham vi ch&c nang cla
tram S7.

Module lwu tri¥ chinh cia M7 gébm mét dia cirng 520 MB c¢é thoi
gian truy xuét 14 ms va mét 6 dia mém 3.5%. Bo chuyén déi module AT
cho M7-400 cé thé kém theo mdt module PC ¢ chiéu dai cwc dai la
164 mm.

Tao cau hinh bang SIMATIC Manager

Tao cdu hinh cho mot tram M7 twong tw nhw cho mét tram S7.
Trong SIMATIC Manager tao SIMATIC 300 Siation hoac SIMATIC 400
Station. Nhap dup chudt vao Hardware d& khéi dong cong cu ciu hinh
phan clrng HW Config, chon rack ti catalog module. Bay gi& ban ¢
thé cai dat mot M7 CPU thay vi mot 87 CPU, hodc st dung mot
module chirc nang két ndi véi S7 CPU.

SIMATIC Manager tw dong tao ra moét thw muc M7 véi mot bang
ky hiéu va moét thw muc con Blocks. Nhap thong s6 mong muén cla
tram S7 cho bang ky hiéu. M7-ProC/C++ chuyén dbi cac ky hiéu thanh
cac bién C dé cac tin hiéu xi 1y trong chwong trinh C dwgc xac dinh
bang tén ky hiéu.

Néu ban da cai dat phAn mém CFC, ban sé thay thw muc Drawing
v&i lwoc dd CFC, ban ¢é thé chén né bén dwdi thw muc M7.

Phan mém cho SIMATIC M7

SIMATIC M7 sG dung hé diéu hanh M7-RMOS32 real-time
multiasking. Multiasking cé nghia ban c6 thé chia nhiém vu diéu khién
ra lam nhiéu nhiém vu con va cac nhiém vu con nay dwoc x& ly theo
cac cap uu tién khac nhau. Giao tiép M7-API (giao tiép lap trinh (ng
dung) tich hop hé diéu hanh RMOS32 trong mbi trwdng SIMATIC.

Hé diéu hanh cé thé st dung MS-DOS 6.22 hoéc khong str dung.
Néu st dung thi MS-DOS hoat dong nhv moét “nhiém vu® dwdi quyeén
RMOS32 diéu khién man hinh, ban phim, cac 6 dia va cung cap cac
tap tin hé théng cé thé truy cép dwoc bang hé diéu hanh RMOS32.
MS-DOS khéng dwoc phép truy xuat cac tap tin khi cac nhiém vu real-
time dang duoc thuc hién. Néu khong s dung MS-DOS thi phan cirng
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M7 chi dwoc diéu khién bang RMOS32, RMOS32 st dung hé thdng
quan ly tap tin HSFS (High Speed File System) cho tat ca cac o dia.

2.8  Qui trinh két néi v&i cac module digital

Céac module Digital Ia cac bd chuyén dbéi cac tin hiéu nhi phan.
CPU cuta tram SIMATIC nhan céac théng tin vé ché do hoat dong cla
qué trinh x& ly nh& cac module ngd vao Digital, cac giao tiép trong qui
trinh x& ly nh& cac module ngd ra Digital. Cac tin hiéu sb gitra
backplane bus va vidc xt ly dwoc cach ly badng cac cdm bién quang
dién (Optocoupier).

Céac module Digital cé 1, 2 hay 4 byte twong tng véi 8, 16 hay 32
tin hiéu. Cac module digital thwdng dwoc dat dia chi trong vung nhé
dém dé trang thai tin hiéu cé thé dwoc xt ly & dang bit. Cac module
Digital tién tién cé kha nang cung cap cac thong tin chan doan vé trang
thai tin hiéu
Cac imodule ngo vao Digital

Cac module ngd vao digital chuyén déi tin hiéu dién ap bén ngoai
24VDC hay 120/230VAC sang tin hiéu sé6. D& module hoat dong chuan
x46 thi cdm bién két ndi phai dwoc chon cé dién ap ndm trong pham vi
cho phép va phai cé kha nang cung cip dong dién ngd vao khi trang
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thai tin hiéu ngd vao 1a “1“. C4c tin hiéu ngd vao phai dwoc loc. Didu
nay c6 nghia |a can triét nhidu trén dwdng day cap ngudn va lam gidm
xung dién &p lan truyén. Qua trinh loc lam tri hoan cac tin hiéu ngd
vao. Dbi véi cac module digital cé ngd vao kich xt ly ngat thi cd thé
lam giam th&i gian tri hoan (delay) tin hiéu ngd vao. Tuy nhién khi lam
gidm thoi gian tri hodn thi déng thoi cling lam gidm sw chiéng nhidu.
Nén luén cé sw suy tinh gitra d6 chdng nhiéu cao (thoi gian tri hodn
dai) v&i viéc nhan tin hiéu nhanh (thai gian tri hoan ngan).

Cac module ng6 ra digital

Dé c6 thé giao tiép dwoc trong qui trinh x IV, CPU can dén cac bo
chuyén ddi bén trong thanh cac muc tin hiéu dién ap va dong dién sk
dung cho hé théng hodc xt ly. Cac module ngd ra digital c6 mot bo
nh& di liéu lwu trik di liéu nhan dwoc va sau do chuyén cac di liéu
nay t&i mot bd khuéch dai. Bd khuéch dai cung cap cong suat chuyén
mach yéu cau. Cac bd khuéch dai dién 4p moét chiéu dwoc trang bi bao
vé ngan mach bang mach dién t&, con cac b¢ khuéch dai dién ap xoay
chiéu dwoc bao vé ngan mach bang cau chi.

Khi chon Iwa mdt module ngd ra digital can xem xét t&i kha ndng
chuyén mach, toan bo tai cho phép va dong dién ro cho phép. Dong
dién ro nay tai mirc “ 0“ cta tin hiéu khong dwoc xubng thap hon gia tri
cho phép, néu khéng thi thiét bi sé khdng dap &ng véi tin hiéu Stop.

Trong cac ché dd hoat ddng STOP, HALT va trong subt thoi gian
kh&i dong thwc hién chwong trinh mét tin hiéu vé hiéu héa ngd ra lam
vo hiéu héa tat ca cac module ngd ra digital. O trang thai nay ching
khoéng dwa ra dién &p ma chi dwa ra mot gia tri thay thé xac dinh hodc
duy tri gia tri sau ciing.

Cac modaule digital c6 bao vé chéng né

Céac module cd bdo vé chdng nd ciia SIMATIC “la thiét bj dién tich
hop* c6 bao vé “an toan“ (theo chuan DIN EN 50020). Chung dwoc
chap nhan s dung dé két ndi cac thiét bj dién an toan bén trong &
vung 1 va 2. Cac module nay dwoc lap dat bén ngoai viing nguy hiém.
Dién ap tai 24 VDC dwoc dan nhed cap LK 393. Cac module chdng nd
dwoc s dung trong cac tram S7-M7/300 hay trong cac I/O cua tram
ET 200M. S dung STEP 7 dé thiét lap cac module nay.

2.9 Qui trinh két néi v&i cac module analog

Cac module analog 1a cac bd chuyén ddi tin hiéu cho x& ly tin hiéu
analog. Cac module ngd vao analog chuyén déi cac tin hiéu analog tir
qué trinh x& ly hay hé théng thanh céc tin hiéu digital @& CPU cla tram
SIMATIC c6 thé xt& ly. Cac module ngd ra analog chuyén déi tin hiéu

30



Chéu Chi Bure 2 B¢ diéu khién SIMATIC

digital ttr tram SIMATIC thanh tin hiéu analog dé x& ly, chang han nhw
gia tri diém d&t cla cac co ciu chap hanh. M&i mét dai lwong analog
nhw gia tri do hay gia tri diém dat chiém mot “kénh” trén module. Céac
module analog hién c6 4, 8, hay 16 kénh twong trng v&i 8, 16 hay 32
byte. Mét gia tri analog duoc s0 hoa nhuw mét s6 nguyén 16 bit (div lieu
dang INT). Cac module analog tién tién c6 kha nang cung cap théng tin
ve tinh trang cia module hay tinh téan gia tri gi¢i han.

Cac module analog thwdng dwoc dat dia chi ngoai vung dém, dac
biét khi ching dwoc doc hodc ghi tryc tiép. Day la trwong hop déc biét,
chang han trong cac mach diéu khién vong kin c6 chu ky xi ly doc lap
v&i chwong trinh chinh.

Cac module ng6 vao analog

Cac module ngd vao analog st dung phwong phap tich hop dé
chuyén déi cac dai lwong nhan dwoc tlr qua trinh xt ly (dién ap, dong
dién, dién tr&) thanh céac gia tri s6. Phu thudc vao sw triét nhiéu dién ap
(d6i v&i tAn s6 400/60/59/10 Hz), viéc chuyén dbi can 2,5/20/20 va 100
miligidy. Pham vi chuyen ddi rong (9/12/12/15 bit + déu). bat pham vi
dong dién va dién ap bang cac cong tc. BAi véi cac gia tri dat can co
dd chinh xac cao hon ban st dung cong cu STEP 7 HW Config.

Cac module ng6 ra analog

Céac module ngd ra analog chuyén dbi cac gia tri digital thanh tin
hiéu dién ap va dong dién khac rihau. Cac tin hiéu bén trong va bén
ngoai dwoc cach ly véi nhau vé dién. Cac gia tri digital nhan duoc tir
CPU duoc lwu trle trong vang nhé div liéu trong module, tir day chung
duwoc chuyén téi bo chuyén déi dé chuyén ddi cac gia tri nay thanh cac
dai lwgng analog trong th&i gian 0,8/1,5 mili gidy va sau dé chung
dwoc chuyén toi dia chi ngd ra.

Cac module analog c6 bao vé chéng n6

Cée module cé bdo vé chdng nd ciia SIMATIC “la thiét bj dién tich
hop* c4 bao vé “an toan bén trong” ([EE x ib] IIC theo chuédn DIN EN
50020). Chung dwoc chap nhan st dung dé két ndi cac thiét bj dién an
toan bén trong & ving 1 va 2. Cac module nay dwoc lap dat bén ngoai
vung nguy hiém. Dién ap tai 24 VDC dwoc dan nhe cap LK 393. Céac
module chéng ndé dwoc st dung trong cac tram S7- M7/300 hay trong
phan bd 1/O cta tram ET 200M. St dung STEP 7 dé thiét lap cac
module nay.

Cac modul analog SIMATIC S7-HART | loai bao vé “an toan bén
trong“ va co thé str dung trong I/O clia cac tram ET 200M. Cac modul
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nay Iém,thay cbng viéc cua ‘mot HART master cho phép 2 thiét bi
HART két ndi v&i nhau. Truyén thong di liéu thwc hién nho thi tuc
HART version 5.4.

2.10 Cac module chirc nang tror giup CPU

Cac module chirc nang (Function module) la cac modul tién xiv ly
tin hiéu “thdng minh*. Chung khéng ché va x ly cac tin hiéu nhan
duoc tir hé thbng ma khéng dung dén tai nguyén ctia CPU va dwa cac
thdng tin nay tré lai qua trinh x& ly hay dwa téi cac giao tiép bén trong
ctia CPU. Chang lam thay cac cong viéc ma thuirng CPU khong thé
thwec hién dwoc theo tbc d6 yéu cau nhw dém xung, diéu khién vi tri
hay diéu khién truyén déng va nhu vay tai nguyén ctia CPU dwoc dung
x® ly cac cong viéc diéu khién quan trong khéc.

Ban st dung cdng cu HW Config ctia STEP 7 dé cai d&t cac thong
sb yéu ciu cho cac module chirc ndng. Cac khéi chuan can thiét cho
chwong trinh va cac dbi thoai chuan dung cho cai dat théng sb 1a cac
phan cla phan phéi di¥ liéu va dwoc tich hop fw dong trong SIMATIC
Manager khi ban cai dat cac module chirc ndng, kém theo cac déi thoai
chan doan dung cho chay thir chuong trinh.
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211 Cac module CP (Communiation Processor) két néi t&i
mang truyén thong

Céc bd xt ly truyén théng CP thuwc hién thay cac cong viéc truyén
théng ctia CPU. Chung két ndi téi mang, chiu trach nhiém thiét 1ap két
ndi v& truyén dir liéu trén mang, chung cung cap cac dich vu truyén
théng can thiét cho CPU va chwong trinh ngudi dung.

Cac modul CP dung cho PROFIBUS va Industrial Ethermet duwgc
thidt Iap (v phan mém tly chon NCM (mét phan cia STEP 7) cung cap
cac man hinh cai dat théng sé va cac man hinh chan doan cho viéc
kiém tra va thwc hién chwong trinh. TAt cd cac CPU khéac khi cai dat
dwoc trang bi cac man hinh can thiét tich hop trong “Hardware
Configuration®.
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2.12 BO nao SIMATIC-S7: cac CPU module

Cac module CPU thudc ho SIMATIC-S7 bao gébm bd x& ly trung
tam giam sat hé diéu hanh chwong trinh nguoi dung, cai dat thong sé
module, va truyén div liéu. Tat ca cac module CPU dwoc trang bi giao
tiép MPI dé két néi dén thiét bi lap trinh, hé théng giao tiép van hanh
hay néi t¢i cac tram SIMATIC khac.

Hé diéu hanh diéu khién ché dé hoat dong

Hé diéu hanh quan ly tAt ca cac chirc ndng ctia CPU. N6 diéu
khién trinh tw khéi dong, khéi tao va thwc hién chwong trinh chinh, cap
nhat vang nhé dém, ghi nhan thang bao va théng béo 16i, khéi tao va
xt ly theo cac cap wu tién. N6 ciing giam sat tat ca cac hoat dong va
chi bao 16i bang cach ghi ching vo frong viing dém chan doan va kich
cac LED & bang diéu khién sang lén. Phia trén bang diéu khién cé mét
cong tac co khoa cho phép ban khéi ddng viéc thwe hién chwong trinh
cua minh.

Cong tdc c6 khoa nay cé 4 vi tri 1a: STOP, RUN, RUN-P, va
MRES. Vi tri STOP la dirng chwong trinh ngwéi dung, RUN va RUN-P
thwe hién chwong trinh, khi cong tac & vi tri RUN chuwong trinh ngudi
ding chi cé thé dwge doc, & vi tri RUN-P chwong trinh c6 thé dwoc
doc va chinh stra. Khi cong tac & vi tri MRES sé reset toan bd va reset
ngudi (cold reset).

Bo6 xtr Iv truiig tdm thi hanh chwong trinh ngw®i dung

Bo xw ly trung tdm ctia cac module CPU S7-300 (ngoai trir CPU
318) l1a mét bo vi diéu khién chuyén ddi ma MC7 cia chwong trinh
nguoi dung sang ngén nglr may. Cac module CPU 312IFM xt& ly 1000
lénh trong vong 0,7 miligiay, CPU 316 xt& ly 1000 lénh trong vong 0,3
miligidy. Module CPU 318 va cac module CPU dung cho S7-400 c6 thé
xt ly trwc tiép chwong trinh ngudi dung bdng mét mach ASIC. Céc
module CPU 412 xt ly 1000 Iénh trong vong 0,08 miligiay va dbi voi
CPU 416 la 0,08 miligiay.
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Trong cac tram S7-300, bo xt ly trung tam xt ly viéc truyén théng
v@i cac bé lap trinh hoac trao 66[ d liéu voi cac tram khac. Cac tram
S7-400 cé riéng moét bd xtr ly truyen théng dung cho muc dich nay.

Vung nhé& chwong trinh, viing nhé Im viec va vung nhé chinh

CPU Iwu trlr di¥ liéu ngwdi dung trong 2 vang nhd: vang nhé lam
viéc va vung nh¢ chinh.Vung nhé lam viéc la vung nhé chira toan bd
chwong trinh ngwéi ding bao gom ca cdu hinh dir liéu, hodc & dang
module tich hop hodc card nhé dang cadm. Vung nhé chinh & mét
vung nhé RAM chira cac ma chwong trinh theo trinh tw va div liéu
ngui dung str dung.

Thiét bi 1ap trinh truyén chiwong trinh ngwdi diing bao gém ca ciu
hinh di¥ liéu t&i vang nhé chirong trinh. Khi khéi déng, hé diéu hanh sé
bién dich cu hinh di¥ liéu, cai dat théng sé6 CPU va théng sb cla cac
module I/O. Ma chwong trinh va d liéu ngudi dung str dung dugc sao
chép vao vung nh¢ chinh. Khi chwong trinh ngudi dung dwgc nhap
vao thiét bi 1ap trinh, cac khdi dwoc goi tir viing nhé lam viéc va dwoc
cap nhat bing céc gia tri hién hanh cla dia chi di liéu tv ving nhé
chinh.

Card nh& mé rong vung nhé chwong trinh ngwei dung

Cac card nhé hién c6 la RAM va flash EPROM; cac card RAM
dwge stv dung chi yéu d& mé rong ving nhé lam viéc (vi du & CPU
cac tram S7-400), n6 cho phép chinh stra chuwong trinh khi & online.
Khi thao cac card RAM ra thi di¥ liéu sé bj mét.

_Ban co thé sv dung 1 flash EPROM dé duy tri chwong trinh bao
gom cau hinh di¥ liéu va cac théng s6 module trong triedng hop bi mat
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nguébn ma khéng can pin dy phong. P& thuc hién diéu nay, nap
chwong trinh & ché dd offline vao card nhé flash EPROM dwoc cai dat
trong thiét bj 1ap trinh. Ban cling c6 thé nap chwong trinh & online dung
card nhé dwoc cai dat trén module CPU néu CPU dwoc trang bi card
nh& cho muc dich nay.

Céac CPU ho S7-300 (trtr CPU 318) c6 mét vung nhé RAM du lon
dé lwu trlr toan bo chwong trinh nguoi dung. Vung nhé RAM cla céac
CPU S7-400 va CPU 318 ¢6 thé dung cho cac chwong trinh niié hay
dung dé thay déi cac khdi don 1&. Néu dd Ién chwong trinh vwot qua
dung lweng cliia viing nhé chwong trinh thi ban can s dung mét card
RAM dé kiém tra chwong trinh.

Pin backup giup lwu dir liéu ving nhé&

Pin backup dwoc dat trong cac module CPU (S7-300) hoac &
module ngudn cung cap (CPU S7-400). Bién ap pin dwoc CPU giam
sat lién tuc, khi pin yéu sé cé chi bdo va cé thé danh gia t chuong
trinh nguwoi dung. Pin cé thdi han duy tri trong vong mét nam.
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Ving nhé chwong trinh RAM can ¢6 mét pin backup dé lwu triv div
liéu chwong trinh. Cac card nh¢ EEPROM va dang flash EPROM
khéng can pin backup.

Cac bo diéu khién S7-300 lwu trir cac gia tri hién hanh ciia ving
nh& lam viéc (cac khdi di¥ lieu) va ving nhé hé thdng (cac bit nhé,
timer, counter) trong vung nh& non-volatile(hay con goi la retentive
memory), bang cach nay di lieu dwoc duy tri ma khéng can pin
backup tham chi trong trwéng hop mat ngudn.

Vung nhé hé théng chira cac bién

Vung nh& hé thdng chira dia chi (cac bién) dugce truy xuét bang
chwong trinh nguwoi dung. Cac dia chi dwgc nhém lai thianh cac vung
dia chi v&i mét sé lwong dia chi xac dinh ¢cho madi CPU. Bd nhé hé
thdng ctia CPU bao gébm céac vung dia chi sau:

Inputs (1)

Vung nh& dém cua cac module ngo vao digital
Outputs (O)

Vung nhé dém cua cac module rigd ra digital
Céc bit nh¢ (M)

Viing nhé co thé dat dia chi ti bat ky vi tri nao trong chuwong trinh
nguwoi dung

Chtre nang thoi gian (T)

C4c timer dung trl hoan va giam sat th&i gian
Chirc ndng dém (C)

Cac bo dém dung cho dém lén va dém xubng
D@ liéu cue b tam thoi (L)

Cac vung dém trung gian dung cho x& ly kh0| Cac di liéu cuc bd
tam thoi dwoc lwu ik trong ngdn xép L (ngan xép di liéu cuc bd), né
bi CPU chiérm dung trong khi thwc hién chwong trinh.Vung nhé hé
thdng ¢fing co cac buffer dung truyén théng va théng bao hé théng
(viing dém chéan doan). Béi véi CPU S7-400 ngudi st dung co thé xac
dinh do 1&n cda ving dém div liéu, ving dém vao ra va ngan xép L.

2.13  Cac bd xit 1y trung tAm véi chiic ning dic biét
B0 xit 1y trung tim CPU 312IFM va 314IFM

CPU 312IFM va CPU314IFM dugc trang bi cdc ngd vao va ra tich hdp
c6 thé dat dia chi giong nhu cdc ngd I/0 chudn tir chuong trinh ngudi ding.
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Chiing ciing c6 thé dugc st dung nhu cic ngd vio bao hiéu (alarm) hay cée
ngd vao dung cho cic chiic ning dic biét clia hé diéu hanh. Khi cai diit cic
thong s6 CPU bing STEP 7, ban kich hoat mét chifc ning dic biét va dung
kh6Si ham hé thong SFB d€ chén chifc ning nay vio trong chudng trinh ¢hia
minh.

» B¢ dém lén/xuéng SFB 29HS_COUNT

Bo d&ém dung 2 ngd vao dung cho d€m lén/xudng téi 10 kHz, mot ngd
chon huéng d€m va mot ngd diéu khién. Gia tri d€m hién hanh dugc doc
dudi dang s& nguyén kép (double integer) va dugc truyén tdi 2 bd so
sanh. Nhiéu chiic ning dugc kich hoat khi bo so sanh dat (Gi gia tri dit
truSc nhu : set ngd ra digital, tao x& 1y ngit, reset modt bd d€m, set mot
b0 so sanh.

> Déng ho do tan s6'SFB 30 FREQ_MES

Mot trong s6 cac ngd vao dugc st dung dé€ do tan sd t6i 10 kHz theo hai
phuong phdp: dém canh tin hiéu trong thdi gian 0,1 gidy, 1 gidy, va 10
gidy (phit hdp véi tin sd cao), vi phudng phip do khodng cich giita hai
canh tin hiéu sau 1ms, 2 ms, va 4 ms (phil hop vé6i tan s§ thap). TAn s&
dudc doc dudi dang gid tri mot s6 nguyén kép (double integer) va cé
thé gidm sat gid tri gidi han bang 2 b so sanh.

> Bo6 dém léen/xuéng A/B SI'B 38 HSC_A_B (chi ¢c6 ¢ CPU 3141FM)
Hai bd d€m riéng biét, mdi bo str dung 2 ngd vao digital ding cho dé€m
1én/xudng t6i 10 kilz. Gia tri d&€m hién hanh dudc doc dudi dang gia tri
mot s& nguyén kép (double integer) va dudc truyén t6i 1 bd so sinh. B
so sanh c6 thé set ngd ra digital, tao x& 1y ngit, reset mot bo dé€m, set
mot bd so sanh.

> Diéu khién vi tri SFB 39 POS (chi c6 6 CPU 3141FM)
Gi4 tri thic dugc 14y tir cdc cdm bi&n bt ddong bd 24 V tai tin s6 t6i 10
kHz vi dugc ddng bd hod bing cich st dung cic ngd vio digital hay
phan mém. Bon ngd ra digital, diéu khién diéu tdc (toc dd, hudng)
nhanh/tit tir, hay 1 ngd ra analog véi 2 ngd ra digital tuy chon diéu khién
1 bd bién tan.

B¢ xit 1y trung tAim CPU 614

Dudc thi€t k&€ chuyén dung trong cong nghiép xi Iy chat déo, CPU 614
¢6 thé duing dé thay thé CPU S7-300. CPU 614 cho phép ban lap trinh biing
ngbn ngit 1ap trinh C, ngoai ngdn ngif 14p trinh PLC. Céc dic tinh k§ thuit
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ctia n6 tuong ty nhu CPU 314. Ving nhd chinh ¢6 dung lugng 128 KB. Viing
nhé chuong trinh c6 dung lugng 192 KB va c6 thé md rong téi 512 KB bing
c4ch 14p dat thém mot card EPROM.

Goi mot khoi ma assembly SFB 63 AB_CALL

Goi mot khdi ma assembly viét bing ngdn ngit 1ap trinh Assembler
hoéc C tir chuong trinh ngudi ding STEP 7 (chi ¢6 & CPU 614).

2.14 SIMATIC PC Based véi WinAC

SIMATIC Win AC (Windows Automation Center) 12 mot bo diéu khién
ho SIMATIC chay trén cdc mdy PC chuén. N6 hoat dong dwa trén hé diéu
hanh Windows NT. N6 ¢6 hai phién ban: Slot-PLC va Software-PLC.

Cic giao tiép chuin véi Win AC

SIMATIC WinAC tao sy két néi giita phan mém tu dong diéu khién va
phin mém tiéu chuidn. SIMATIC Confroller dugc goi 1a Control Engine
trong WinAC computing, Control Engine ¢6 thé Ja mot “software- PLC*
(WinLC, Windows Logic Controller) hay 1a mot “Slot PLC* (vi du CPU 416
dang module PC).

Viéc trao ddi dit liéu bing Control Engine st dung cong nghé Microsoft
OLE (Object Lingking and Embedding), v6i cong nghé niy ban cé thé si
dung SIMATIC Controls d2 c6 hodc st dung ActiveX va OLX Controls
(OLE Custom Controls) cta minh. WinAC ciing ¢c6 mdt OPC Server (OLE
diing cho diéu khién %7 1y) cho phép céc tng dung OPC Client khic cé thé
truy cip Control Engine. WinAC Tool Manager gidp ban quan 1y cdc tng
dung chuéin ¢6 trao @61 dit licu véi Control Engine, nhu Visual Basic hay
tinh todn cdc bang tinh trong Microsoft Excell.

WinAC gilip phidn b3 cdc Gng dung trén nhiéu mdy tinh khic nhau.
Nhitng médy tinh niy dugc lién két v6i nhau thanh mdt mang nhd DCOM
(Distributed Comiponent Object Model) ctia Microsoft. Chzzmg han ban c¢é
thé stt dung WinAC trén mot PC khac hay 14p trinh cho Control Engine biing
STEP 7.

Pitu khién dung WinL.C

V6i SIMATIC WinLC (Windows Logic Controller) ban c6 thé st dung
PC c¢fia minh nhu mét bo diéu khién SIMATIC. Ban st dung cédc cong cu
chudn ctia SIMATIC Manager dé tao ciu hinh, cai dit thong s§ va lap trinh
WinLC, viéc két ndi tdi mdy hay hé thdng cin diéu khién dugc thuc hién
qua PROFIBUS dung mét card CP 5412.
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bi 1ap trinh d€ 1ap trinh, tao cAu hinh cho bo diéu khién gidng nhu S7-CPU
nhd giao ti€p MPIL.

Néu ban di cai dit STEP 7 vao PC ¢6 WinAC va mudn dit dia chi truc
ti€p cho bo di¢u khién thi ban phai thi€t 1ap k&t ndi giita 2 phadn mém biing
céch: goi chuong trinh cai dit giao ti€p PG/PC trong Windows Control
Panel, bén dudi Access Point of Application cai dit giao ti€p “S7 ONLINE
(STEP7)*, vi du “CPU 416-2DP ISA Card“.

Ding SIMATIC Manager d€ tao mot tram c6 Slot-PLC. Trong mot
Project chen mdt SIMATIC 400 Station va m& muc Hardware, chon bd diéu
khién “WinAC ...“ tit “SIMATIC Based Control* trong Hardware Cataloge.
CAc bude k€ ti€p va viét chuong trinh tuong tw nhu S7-CPU.

Hinh 2.12 Tuw dong voi WinAC
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2.15 Céc k&t ndi xit 1y phan tdn
PROFIBUS -DP

PROFIBUS-DP (Distributed Peripherals) cung cip mot giao ti€p chufn
cho viéc trao ddi dit liéu xi& 1y nhi phan giita mdt “module giao ti€p* da cai
dit trong bd diéu khién PLC va céc thiét bi lién quan. Module giao ti€p hoat
dong nhu mot DP-master va cdc thiét bi lién quan hoat dong nhu DP-slave.
Distributed Periferals 1a cic module dudc ndi t6i mot module DP-master
nhd mang truyén thong PROFIBUS-DP. PROFIBUS-DP 13 m6t mang truyén
thong da chuén hod theo chuidn chau Au EN 50170 cho két ndi DP-slave
chuén.

PROFIBUS-PA

PROFIBUS-PA (Process Automation) 12 mdt mang truyén thdng ding
cho cong nghiép ch& bién va ciing c6 thé sit dung trong cdc viing nguy hiém
nhu zone 1 trong cong nghiép hod hoc hodc st dung trong cdng nghiép ché&
bié€n thuc phiam.

Hién c6 2 thanh phin diing dé nd1 PROFIBUS-DP va PROFIBUS-PA:

> Khdép ndi DP/PA (PA Coupler): dudc st dung khi PROFIBUS-DP c6
thé hoat dong dugc tai toc do truyén 45,45kBit/s

> Lién k&t DP/PA (PA Link): chuyén ddi t6c dd truyén cia
PROFIBUS-DP sang toc d6 truyén clia PROFIBUS-PA

SIMATIC PDM (Frocess Device Manager) 1a mot cong cu doc 1ap dung
cho dit thong 8, thuc hién nhiém vu va chin dodn cho céc thiét bi lién quan
c6 PROFIBUS-PA hoic tinh ning HART. B9 chuyén d6i HART (Highway
Address Remote Transducer) dugc thi€t 1ap nhd thi€t bi DDL (Device
Decription Language).

Giao ti€p ¢cam bi¢n/cd cdu chiap hanh (AS-interface)

Giao ti€p ¢dm bién/cd cau chap hanh (AS Interface) 1a mot hé thong
mang dung cho tat cd cdc cdm bi€n va co ciu chdp hanh. Mot AS Interface
chii ¢6 thé diéu khién tdi 31 AS Interface t& (slave) nhd mot cap giao tiép 2
day. Day cap truyén tin hiéu diéu khién va cung cip dién dp. Cac AS
Interface t6 c6 thé 1a cic cd ciu chap hanh dang bus, cic cdm bién hoic cic
module AS Interface cho phép k&t ndi t6i 8 c¢d cAu chidp hanh (“thdng
thudng*) nhi phan hay cdm bi&€n. Mot doan AS Interface c6 chiéu dai tdi da
100 mét. N&u st dung bd lip (cdc AS Interface t§ va cac bd ngudn cung cAp
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& hai phia) hay bo md rong (cdc AS Interface va bd ngudn cung cip chi cd &
phia cich xa AS Interface chd) thi cdp c6 thé kéo dai t6i 2x100 mét tao ra
chiéu dai t6i da 300 mét.
Ké&t ndi giao ti€p noi tiep

Lién k& PROFIBUS-DP/RS 232C hoat ddng nhuw mot bo chuyén ddi
gifta mot giao ti€p RS 232C (V.25) véi PROFIBUS-DP. St dung ké&t ndi
DP/RS thi cdc thiét bi c6 giao ti€p RS 232C dugc k& ndi truc tiép tdi
PROFIBUS-DP. N6 cung cp thii tuc 3964 R va free ASCII protocol.

2.16 SIMATIC-DP- ngoai vi phan tan
Hé th6’ng PROFIBUS-DP master

Mot DP chii (DP master) va cic DP té (DP Slaves) lién két véi
nhau tao ra mdt hé thdng DP chi. Mot phin mang c6 thé két hop tdi
da 32 tram va toan bd mang c6 thé lién két toi da 127 tram. S6 ludng
t01 da cdc DP td ¢6 trong mot hé thong DP chii phu thudc vao loai DP
chii dudc st dung. Mot tram SIMATIC c6 thé c6 nhiéu hé thong chi.
Ban c6 thé két ndi cac thiét bi 1ap trinh, cic bang diéu khién, ciing
nhu cic SIMATIC S5-DP t6 hay ciac DP t6 chuin clia cdc hing san
xuat khic t6i PROFIBUS-DP network.
Céc DP chi diéu khién I/O

DP chd 12 mot tram trong mang PROFIBUS va truyén thdng véi cdc DP
t6 clia n6 bing truyén du lidu theo chu ky. Caé module sau diy c6 thé st
dung nhu cdc DP chu:

=  CPU c6 giao tiép DP chii hodc module giao ti€p dang cim (vi du: CPU
315-2DP, CPU 417)

= Moduie giao ti€p lién k&t véi CPU (vi du IM 467)
»=  Module CP lién két v6i CPU (vi du CP 342-5, CP 443-5)

Céc DP chi ¢6 thé 1a cdc Master cap 1 dung cho trao d6i dif liéu & ché
do xt 1y online va 1a cdc DP chii cAp 2 ding cho cdc cong viéc dich vu va
chan dodn khi dudc thuc hién bing thiét bi 1ap trinh.

2.17 DP Slave _ k&t ndi xit Iy 6 gan may
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Céc DP t6 (slaves) 1a cdc niit tram thu dong trong mang truyén thong
PROFIBUS. Trong céac tram SIMATIC S7 chiing ta phan biét cic loai DP t§
sau:

Compact DP slaves: Gidng nhu cdc module don 18
Modular DP Slaves: GOm nhiéu module
Inteligent DP Slaves: Chita chuong trinh ngudi diing diéu khién

c4ac module cua tram slave

Ho ET 200 cung cép cédc thi€t bi I/O cho SIMATIC DP. C4c version
khac hién c6 la: compact DP slave ET 200 va ET 200B, module DP slave
ET 200M va ET 200X. ET 200X gidng nhu Intelligent DP slave.
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Hinh 2.13 Cdc thanh phdn trong hé thong master DP.
ET 200L: nhé gon nhu postcard

ET 200L 12 mot tram I/O nhd gon c6 cip bdo vé IP 20. N6 chii y&u
dudc st dung trong céc tng dung tu dong c6 khong gian chat hep. Tde do
truyén t6i da trén mang PROFIBUS la 1,5 Mbit/s. ET 200L c6 thé dugc
trang bi cdc module input/output va hién c6 3 dang sau:

> ET 200L: kiu nay khong thé mé rong

» ET 200L-SC: c6 thé mé rong biing SIMATIC SMART

> ET 200L IM-SC: c6 thé m& rong ding SIMATIC SMART va cc
module analog Input trong ciu hinh hdn hop.

ET 200B: nhé gon, dj sdu ldp dit thdp

ET 200B 12 mdt tram I/O nhd gon ¢6 cap bdo vé IP 20. N6 chii yéu
dugc st dung trong céc tng dung & nhifng ndi chi ¢An it ngd vao ra hoic noi
c6 @0 siu lip dit thdp. Toc do truyén i da trén mang PROFIBUS la
12Mbit/s. ET 200B c6 thé c¢é cdc module input/output analog va digital.
ET 200M: mé rong bang module S7-300

ET 200M 1a mdt tram modular 1/O ¢6 cip bdo vé IP 20. N6 két hop t6i
8 module S7-300. T6c¢ dd truyén toi da 1a 12 Mbit/s. Trong két ndi véi mot
S7-400 DP cht thi tram c6 thé dude thiét lap dé dong vai trd cdc module
bus. Piéu nay cho phép thay th&€ cic module trong qué trinh hoat dong. ET
200M ciing c6 thé duge diing trong mang con PROFIBUS (subnet).

ET 200S: modular va cdi tién

ET 2008 12 mdt tram modular I/O ci ti€n dudc trang bi cdc module
analog 1/0, céc module xi 1y, cic bd cAp ngudn cho tai, cdc module ngudn.
C6 cAp bio vé TP 20 va c6 thé thay thé trong qué trinh hoat dong.

ET 200X: ldp ddt phén tdn trong viing ldn cgn mdy

ET 200X 1a mot tram modular I/0O ¢é cap bdo vé IP 65/IP 67, toc do
truyén toi da 12 Mbit/s. N6 dic biét phit hop cho viéc ldp dit trong viing 1an
cAn mdy mi khong cin ti diéu khién. Mot module co ban hién c6 ngd 1/0
digital hoac c6 tinh ning PLC, thiét 1ap két n6i t6i mang PROFIBUS. C6 thé
k&t ndi t6i 7 module mé rong & cac dang sau vio module cd ban:

» Digital input/output module

» Analog input/output module
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> Module dung két ndi tdi giao ti€p AS (nhu giao ti€p AS chil)

» Module khi nén c6 4/2 16 van

> Giao ti€p khi nén kém theo mot van FESTO CPV

(181 da mot giao ti€p cho mdi tram)

> Cdc bd cip ngudn cho ti (t6i da 6 bd cho mdi tram), dudng diy dién
tl/ cd dién hoic cic bd khdi dong ddo chiéu d€ diéu khién tit ca cac tai 3
pha (max 5,5 kW, 400V AC)

Viéc ldp dit cdc module md rong dudc thuc hién d& dang nhd cic bod
ndi khép kin cdc dudng day tin hiéu va dién dp phu cho cac ngd vao va ra.
C6 thé thay thé tirng module riéng 1é ma khong can thdo rdi tram.

ET 200X hoat dong nhu mot modular DP slave

Néu dudgc trang bi mdt module BM 141 hode BM 142 thi tram ET 200X
hoat dong giong nhu mot DP t§ : tit cd cic module m§ rong dudc dit dia chi
bing DP master. Ngodi ra cdc module BM 141 dugc trang bi 8 ngd vao
digital 24V DC va module BM 142 ¢6 4 ngd ra digital 24V DC 2A.

ET 200X hoat dong nhu mot Intelligent DP slave

Mot tram ET 200X c6 module BM 147/CPU c6 thé déng vai trdo nhu
mot intelligent DP slave. Pja chi ciia cic module m§ rong c6 thé x4c dinh
bing cdc slot Iip dit va chi ¢é thé cai dat truc ti€p bing CPU t6 (trong
trudng hgp nay 1a BM 147/CPU). Vung truyén (tuong thich ciu tric va dir
liéu c6 thé diéu chinh) tGi DP chi cung cip 32 byte cho cdc ngd vao va 32
byte cho cdc ngd ra.

Nh& ¢6 tinh nang PLC, BM 147/CPU c6 thé xi 1y trudé céc tin hiéu
trong tram ET 200X hodc diéu khién tram va do d6 giam bét tai cho tram
SIMATIC trung tam. Module dudc 14p trinh bing c4dc ngdn ngit ciia STEP 7.
Pham vi chiic nang 12 mot phan chifc ning S7-300 (khdng c6 céc khdi ham,
cic khoi dit lieu tic thdi)

BM 147/CPU c6 vung nhé chuong trinh RAM/flash EPROM 12 KB;
khong c6 sin card nhS. N6 dugc 1ap trinh va ciu hinh thong qua mang
PROFIBUS tiic 1a bing thi€t bi 1ap trinh clia tram chul.

2.18 Thié&t bi lap trinh SIMATIC

Céc thi€t bi lap trinh SIMATIC 1a cdc cong cu hoan hio ding dé lap
tritth va ciu hinh cho cdc bd diéu khién PLC SIMATIC, chiing dugc coi la
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cdc mdy tinh diy di chic ning dudc thi€t k& st dung trong cong nghiép,
luén dugc thay d6i phit hop vé6i su phat trién mdi nhit ciia cong nghé mdy
tinh (cdc dic tinh k¥ thuat dugc dua ra ndm 1999).

Phan mém can thi€t bao gdbm Windows 98 (Windows NT), STEP 7,
STEP 7 Micro/Win32 va STEP 5/ST (hién c6 5 ngdn ngit) dudc cai dit sin
trong tit ca céc thi€t bi 1ap trinh. TAt cd cdc thiét bi 1ap trinh déu c6 thé si
dung dé& 14p trinh cho card nh6 SIMATIC. Ngoai cic giao ti€p PC chuiin thi
mdi thiét bi 1ap trinh dudc trang bi mdt giao ti€p MPI/DP d¢ k&t ndi ti giao
ti€p MPI ctia CPU hodc mang con PROFIBUS (subnet), kém theo mot cap
dai 5 mét.

Thiét bi 1ap trinh PG 720 PII 12 mot may tinh AT tuong thich cAm tay.
N6 c6 pin do d6 khong cin phai ndi tdi ngudn nudi. N6 dic biét phu hop
trong bao tri tai chd hay cdng viéc dich vu. Khi st dung trong vin phong,
ban k&t ndi né tdi ngudn cung cip bing mot bO ngudn cung cip rieng. Kha
niang md rong: 2 PCMCIA slot dang IT hodc 1 PCMCIA slot dang III.

Thiét bi 1ap trinh PG 740 PIII 12 mot mdy tinh AT tuong thich xach tay
c6 cac khd ning md rong sau: 1 PCI/ISA va 1 ISA slot (170 mm), 1
PCMCIA slot dang II.

Thiét bi 1ap trinh RI 45 PIII Tower la mot desktop (dang hinh thdp) st
dung trong vin phong, né co cac kha ning md rong sau: 5 PCI slot dai (3
ISA slot dai), 3 ISA slot ngin, viing tréng cho mot § dia 3.5 va mot § dia
5.25% hodc hai 3.5% va mot 6 3.5“ bén trong.
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3  STEP 7: cong cu chuan cho SIMATIC

STEP 7 14 cong cu chuin cho SIMATIC. STEP 7 st dung h¢ diéu hiinh
Microsoft Windows 95/98, Microsoft Windows NT, Microsoft Windows XP.

STEP 7

STEP 7 1a phién ban hoan chinh cho cic bd dién khién PLC: SIMATIC
S7-300/400, SIMATIC M7-300/400 va SIMATIC C7. Coéng cu chi yéu la
SIMATIC Manager, né quan ly tit ci cdc dir liéu va At ci cdc cdng cu cin
thi€t d€ xi 1y cac dif liéu nay. Bing STEP 7 ban thi€t 1ap phan ciing ctia bo
diéu khién SIMATIC, chon dia chi module, cai dit thong s6 module, thiét
lap két n6i v6i mang. STEP 7 hién c6 c¢ac ngdn ngit 1ap trinh 1a Ladder
Logic (LAD), Funtion Block Diagram (FBD) va STL (Statement List) dung
dé viét chuong trinh cho bd diéu khién.

STEP 7 Mini

STEP 7 Mini st dung phi hep cho cdc ng dung don 1é v6i SIMATIC
S7-300 va SIMATIC C7. St dung STEP 7 Mini ban c¢6 thé thiét 1ap cAu hinh
phan ctng cho SIMATIC S7-300 va SIMATIC C7 bao gdm ca ngoai vi.
Ng6n ngit 1ap trinh dang LAD, FBD, STL dudc trg gitp hoan chinh. Chuong
trinh ngudi ding dudc tao ra bing STEP 7 Mini c6 thé dudc x{t 1y thém biing
STEP 7 Basic. STEP 7 Mini khong dudc cung cip cdc phAn mém tiy chon va
truyén thong t6i cac tram SIMATIC khic.

STEP 7 Micro

STEP 7 Micro 1a phin mém lap trinh cho SIMATIC S7-200. Biing
STEP 7 Micro ban tao chuong trinh d€ cho $7-200 CPU xt 1y du6i dang
bang cAu 1énh Statement List hay dang ludc dd giong Ladder logic. Chudng
trinh neudi ding chi bao gdm mdt khdi don va c6 thé chia cic chuong trinh
con. Chifc ning cta S7-200 bao gdm cic phép toin nhi phin, chifc ning
dinh thdi, dém, cdc 1énh s6 hoc 16 Bit va 32 Bit, cdc 1énh s6 hoc c6 dau,
chiic ning so sanh, cic bo chuyén d6i s, diéu khién PID, xi 1y bang biéu,
truy@n dit liéu. STEP 7 Micro ciing c¢6 thé ciu hinh cho hién thi text TD 200.

(6 2 phién bdn STEP 7 Micro, STEP 7 Micro/Dos cén c¢6 h¢ di€u hanh
MS-DOS 5.0 va c6 thé dugc st dung trong cdc PC véi cic chifc ning han
ché&. STEP 7 Micro/DOS ciing c6 thé chay trong cira s6 DOS dudi Windows

49



3 Céng cu chuén cho SIMATIC Chau Chi buc

3.1/3.11 hoic Windows 95/98. STEP 7 Micro/Win dudc thi€t k& chay trén
hé diéu hanh Windows ctia Microsoft. Cé 1 phién ban 16 bit c6 thé chay
trén Win3.1/3.11va phién ban 32 bit c6 thé dudc tich hgp trong cong cu
chuin STEP 7.

3.1  Quanly dit liéu ¢ SIMATIC -PLC

Phan mém STEP 7 13 mot cong cu manh gidi quyét tit ca cdc cong viéc
diéu khién clia ban. Vi STEP7 ban khong nhitng viét chwong trinh 1a céc
1énh, chifc ning chuong trinh ma bo diéu khién xi 1y sau d6, ma ban con c6
thé tao ra va soan thio tit cd cac dit liéu tu dong. NGi cach khac viéc thiét
lap dit liéu cho phan ciing, cai dit thong s6 cho cic module va dif lieu két
ndi dé truyén thong déu dugc dinh nghia va td chiic trong STEP 7.

Dit liéu ty dong nay nim trong bd diéu khién PLC & cdc ving nhd khac
nhau. Tru6c hét cin phai c6 thi€t bi lap trinh PG, thudng dudc hiu la
“Configuration Unit* hay “Engineering Tool“. N6 ciing c¢6 thé 1a mot PC
chuén st dung STEP 7. Tét c4 cdc dit lién tw dong dudc luu trit trong “thu
muc dy dn* trong 6 dia citng. Thu muc du 4n nay 13 mot ciu tric phadn mém
ma ban khong th€ nhin thay thuc su trir phi ban xem trong Windows Eplorer.
Ban soan thio dif liéu trong thu muc dir an bing SIMATIC Manager 13 giao
ti€p ngudi ding ctia STEP 7. SIMATIC Manager hién thi dit liéu ty dong
trong céc ctta s6 Windows.

Dit liéu ty dong trong dia ciing goi la offline data. Khi STEP 7 da
“dich* dit liéu ty dong né c6 thé dugc nap vao PLC. Thudng thi bd xi 1y
trung tam CPU xi 1y du lidu v phan phdi tdi cac module khdc khi c6 yéu
cau. Dit liéu dudc nap vio trong viing nhé ngudi dung ctia CPU 1a dir liéu
offline data . Dit liéu online va offline phai ludn ludn dudc ddng bo héa dé
khong x4y ra 18i cau hinh.

Hay tim hi€u so bo vé phan chuong trinh ngudi ding, mot “block™ ma
chiing ta thay & clia s8 offline trong SIMATIC Manager nim trong quan ly dit
liéu hay néi cach khdc 1 trong dia ciing. Bay gid ban c6 thé chén mot block
m&i va viét chuong trinh. Khi khéi dong trinh soan thdo khdi dudc truyén tdi
viing nhé chinh cia thiét bi 1ap trinh PG va dudc Iuu trit tai d6 trong sudt qué
trinh soan thdo. Chi khi ndo ban nhép vao menu muc FILE — SAVE thi khoi
mdi duge lvu vao dia cing. Ban c6 thé 1ap trinh & ché dd offline c6 nghia 1a
khong két ndi véi CPU.
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Sau khi di soan thdo xong, ban phai nap vao trong bd diéu khién PLC,
thudng goi 1a “PLC* va c6 thé thit chudng trinh. C6 2 cdch dé nap khoi: két
ndi giao ti€p MPI vao thiét bi 1ap trinh va PLC, sau d6 chuyén CPU sang
ch& do “online*, sau d6 nap khdi vao trong bd nhé ngudi dung ecfia CPU
bing SIMATIC Manager. Cach thit 2 12 mot khoi hay toan bo chuong triinh
da dugc kiém tra va cudi ciing 1a nap vao CPU: nap chuong trinh vao mot
card nhd FEPROM va sau d6 chén card nay vao CPU, ma khong ¢in phdi
chuyén thiét bi 14p trinh sang online.

Hinh 3.1 Quan 1y dit liéu trong bé diéu khién PLC SIMATIC

Khi da ndi véi CPU ban xem ndi dung viing nhé ngudi ding ctia CPU
trong ctra s6 offline ctia SIMATIC Manager. Biy gid ban c6 thé soan thio
khdi tir ving nhé nay cta CPU trong ch€ do online. Trinh soan thdo hay
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SIMATIC Manager truyén khdi vao trong viing nhé chinh clia thiét bi lap
trinh PG, & d6 ban c6 thé chinh stra khoi. Chon PLC — DOWLOAD dé ghi
khéi d3 soan thdo vao trong CPU ma khong cin khoi dd dugc chip nhan
trong quan ly dit liéu ciia thiét bi 14p trinh PG.

Céch nay chi nén ding n&€u ban khong mudn luu khéi & offline, ching
han né dugc tao ra chi d€ thir chuong trinh. N6i chung, quan 17 dit liéu
offline trén dia cting va quin 1y quan 1y dit liéu online & CPU c¢6 thé khong
khac nhau. M6t mat thi dir liéu dugc luu trit trong thu muc dir dn cling dugc
ding dé soan thio dit liéu online (vi du cic ky hiéu, chi thich), mit khic tat
ca cdc dif liéu cAn dudc hoan chinh va khong thay ¢8i san khi chuong trinh
da dugc thi.

Dé nghi: Néu ban dang dé€ CPU & ché d online, ban luu mdi khoi ma
ban dang soan thdo béng trinh soan thdo vao dia ciing ciing nhu vao CPU,
bat ké khoi do la mot “online block® hay “offline block*.

C4c dif liéu ty dong khéc ciing dugc gidi quyét theo cdch tuong tu.

3.2 STEP7

STEP 7 13 cdng cu ty dong chinh clia SIMATIC. N6 bao gdbm cic ting
dung cho ciu hinh phin cting, két ndi mang va cho ngudi dung viét chuong
trinh. Dit liéu dugc sip x&p duéi dang “du dn“ c6 chung quan ly dit lidu.
Chifc ning ctia STEP 7 c6 thé md rong bing nhiéu phan mém tly chon.

STEP 7 ¢6 5 ngdn ngit (Pic, Anh, Phdp, Y va Tay Ban Nha). V6i mdi
ngdn ngit cAn phai ¢6 khodng 150 Mbyte trong dia ciing. Ngoai ra mot tip
tin swap-out chi€ém 128 Mbyte trong viing nhé lam viéc (work memory).
Ban nén danh 50 Mbyte cho dit liéu chuong trinh ctia minh, va cho mdi phan
mém thém vao 10 tdi 20 Mbyte. Viing nhé cn thi€t ¢ thé ting 1én do si
dung céc phép tinh dic biét, ching han nhu copy mot dy an (project).

STEP 7 14 ting dung 32 bit, sit dung hé diéu hanh Microsoft Windows
95/98 hodc Microsoft Windows NT hay Microsoft Windows XP. STEP 7
V5.4 cho phép “nhiéu ngudi sit dung“(multi-user capable), c6 nghia 13 ban
cé thé soan thdo mot du 4n nim trong tram trung tAm tif nhiéu tram khac
nhan mot cdch déng thdi. Ban diéu chinh viéc cai dit trong Windows
Control Panel biang chuong trinh “SIMATIC Workstation*.

Ban quyén
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P& st dung STEP 7 ban cin phai c6 ban quyén (cho phép sit dung) 6
trong mot dia mém. Sau khi cai dit xong STEP 7, ban cin phai ding ky.
Néu diang ky chua ¢ sdn trong dia citng thi sau d6 ban phai ding ky.

N&u ban mét ban quyén do 18i dia ciing thi ban c6 thé si dung ban
quyén han ché trong trudng hdp khan cap (Limited-time emergéncy) cho dén
khi c¢6 ban quyén mdi. Bdn quyén han ch& nay nam trong dia mém ban
quyén ma ban di cé.

Online help

SIMATIC Manager cung cip cho ban cac thong tin trong qué trinh viét
chuong trinh ma khong cin s& tay huéng din st dung. Ban st dung menu
help dé& chon @& muc. Vi du khi ban nhin vao muc geiting stated trong online
help ban sé& thdy tdng quat vé& 1am viéc v6i SIMATIC Manager.

Chon HELP — CONTENTS d& khéi dong tr¢ gitp chii yéu ctia STEP 7 tir
mdi Gng dung, muc nay chifa cdc trg gidp co bin. HELP — CONTENTS-
SENSITIVE HELP F1 dua ra cdc tr¢ gidp phu thudc vao ngit canh, c6 nghia la
khi nhan phim F1 sé& cho biét c4c thong tin vé muc dudce chon bing chudt
hoic thong tin vé thdng bdo 13i.

Trong thanh cong cu c6 muc ¢4 mot mii tén va mdt ddu hdi, n€u nhap
vao muc nay thi con trdé chuot chuyén thanh diu hdi, ding trd chudt “trg
gitip“ nay ban nhdp vao mot muc trén man hinh, ching han mot biéu tugng
hay menu 1&énh ban s€ nhin dugc cdc trg gidp tuong Gng.

3.3 SIMATIC Manager

SIMATIC Manager 1a ¢ong cu chinh ctia STEP 7, sau khi lip
dit ban sé thiy bicu tugng ctia nd trén ctta s6 Desktop. i

. . o SIMATIC
Nhap ddp chudt vao biéu tugng khdi dong SIMATIC r-ﬁ'ﬁager

Manager.

C6 th¢ khdi dong tir thanh cong cu :
START-—> SIMATIC — SIMATIC MANAGER.

Vi SIMATIC Manager ban co thé 1am viéc véi cic doi tuong (object)
trong thé gidi STEP 7. Céc ddi tugng nay thé hién “thuc t€“ cic d6i tugng
chuong trinh ctia ban. Mot du dn (project) chita toan bd chuong trinh, mot
tram (station) tudng tng véi mdt bo dicu khién PLC. Mbt du 4n c6 thé chia
nhicu tram dugc két ndi v6i nhau bing mdt mang con MPL. Mot CPU dude
cheén vao trong mot tram, CPU nay chita mot chuong trinh, trong trudng hgp
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nay la mot chuong trinh S7, mit khic chuong trinh nay ciing 1la mot “thuw
muc® (folder) diing cho cdc muc dich sau nay, ching han nhu block chifa cic
khdi da dugc dich.

P& bit dau viét chuong trinh ban m3 mot du dn (project) da ¢6 sdn hoac
tao mot dy 4n méi, du 4n mAu c6 sdn trong phan mém sé& gitip ban lam tudng
tu. Néu m& mot thu muc bing FILE — OPEN thi clra s6 du 4n bi chia lam 2
phan: bén trdi 1a cAu tric thu muc (cAu tric hinh cdy), bén phai 12 noi dung
muc dudc chon. Nhap chudt vao checkbox c¢6 dau cong & phin cira s bén

K SIMATIC Manager - S7-Project ‘

File Edit Insert PLC ‘Wiew Options Window Help

du nh&p diip vio ky hiéu OB1 d€ khdi tao cong cu lién quan téi ddi tuong,
trong vi du la trinh soan thdo.

3.4 Thw vién va du 4n

Thir vién va du 4n nim phia trén cing trong ciu tric hinh ciy cla
STEP7 nhu c4c “d6i tugng chinh®.

Dy dn (project) dung d€ luu trir theo tht tu tit ca cdc dir liéu va chuong
trinh can cho gidi quyét muc dich ty ddng. C4c phan quan trong 1a:
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> CAu hinh dit liéu cho ciu tric phan ciing

> Dit thong s& cho cdc module

» Cau hinh dit liéu cho mang truyén thong

> Céc chuong trinh (kh&i logic, dif ligu, ky hiéu, tip tin ngudn)

C4c ddi tugng trong du 4n duge sdp x€p theo dang hinh ciy. M& mot du
4n 1a diém khdi dau cho viéc soan thio tit ca cic ddi tugng chia bén
trong né. Trang bén cho bi€t qué trinh x{ 1y c4c doi tugng nay.

Céc thy vién luu trit cdc phan tir chuong trinh tdi st dung. Thu vién
ciing c6 ciu tric hinh cdy: ching c¢6 thé chia cdc chuong trinh S7, mot
thu muc cho chuong trinh ngudn va mdt bing k¥ higéu. Trong khi viét
chuong trinh hay mot phian chuong trinh, vdi khdi niém két ndi online
ban cling c6 céc tinh ndng tudng tu nhu khi ban [am viéc trong mot dy
an. STEP7 ¢6 cic thu vién chudn gdm cac phin sau:

> Céc khdi t§ chiic (Organization Blocks)
Céc bang miu vé thong tin khdi @dng trong dit liéu cuc bo
» Céc khoi ham hé thong(System Function Blocks)

Goi cdc giao ti€p cho cic ham hé thong (SFC) va cidc khoi ham hé
thong (SFB)

» Céc khoi ham IEC
Cé4c ham (FC) cho %7 1y cdc bi€n DT va cdc bién STRING
» Cdc khdi diéu khién PID
Cic khoi ham FB cho cédc bo diéu khién lién tuc va tifng budc
» Céc khdi truyén thong
Céc ham FC cho giao ti€p SEND/RECEIVE
CAu triic the muc hinh cay

C4c doi tuong (object) STEP7 dudc lién két véi nhau bing cau tric hinh
cay. Hinh trang bén cho thdy cdc phin quan trong ctia ciu tric hinh ciy khi
ban lam viéc § offline biing STEP7 cho cdc tng dung S7. Cic ddi tugng
hién thi c6 mau ddm 13 cdc thu muc diing cho cdc muc dich thém. T4t ca cic
ddi tuong trong hinh déu c6 & ché @6 offline. Ban tim thiy cdc d6i tugng nay
trong dia clng cla thiét bi 1ap trinh PG. N&u PG ctia ban két ndi véi CPU &
online (thudng 13 PLC) ban c6 thé xem online bing cich chon VIEW —
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ONLINE . Sau d6 ban s& thdy cdc d6i tugng trong thi€t bi “ dich“ nim trong
mot clia s6 phu va khong c6 cc ddi tugng gach chin trong hinh.
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3.5 Soan thio mét du an

Khi soan thdo mdt du 4n mdi, ban tao cac “thu muc* cho dit liéu, sau dé
tao ra cdc dif liéu. Thudng thi ban tao mot du 4n vdi phin ciing, cAu hinh
phan ciing va tao thu muc cho chudng trinh. Ban ciing c6 thé tao chuong
trinh S7 ma khong c6 phan ciing truc ti€p tir thu muc du dn (project folder).
Chii y 1a viéc cai dit thong s6 module nhu thay ddi dia chi, ¢ai diat CPU
hoic c&u hinh két ndi chi c¢6 thé thuc hién dugc bing cong cu HW-Config.

Ban phai dung SIMATIC Manager dé soan thdo toan bd du dn. Viéc tao,
sao chép, x6a, thay d6i tén thu muc hay tap tin bing Windows Explorer
trong pham vi c&u tric thu muc ctia du 4n c6 thé giy hai dén tinh hoan hio
clia soan thdo bing SIMATIC Manager.

Tao méi hay mé réng mot du an (project)

STEP7 Wizard gitp ban tao mdt project méi. Ban xdc dinh CPU st
dung va Wizard tao mot project véi mot S7 Station, CPU da chon, thu muc
chuong trinh S7, thu muc tip tin ngudn va thu muc Blocks. Phin nay md ta
céc budc thuc hién cin thiét, né€u ban mudn tao hay md rong mot project:

1  Mé mot project hay tao méi

Khéi dong SIMATIC Manager va m& mot project da c6 bing FILE —
OPEN hoic tao mot project moi bing FILE — NEW.
2 Chen mgt Station mdoi trong project

Trong SIMATIC Manager chon project vi chon INSERT—> STATION ... dé

chén thu muc cho mot tram mdi.

N&u project chita nhiéu tram thi ciing chén thu muc cho tram khic hay
ddi tugng cho mang con ong tu nhu trén.

3 Cdu hinh tram

Khi tram dd md ban s& thdy muc Hardware & phia bén phai ctta s6, mé
muc nay cong cu HW-Config dugc khdi dong va hién thi mot window station
rdng ciing Hardware Catalog. Bay gis tt Hardware Catalog, ban kéo céc
racks (gia dd) va CPU vao trong cilra s tram (window station) dung cich
kéo va nha (drag and drop) (t6i ddy da da cho viéc tao chuong trinh ngudi
ding, thong tin thém xem phﬁn “CAu hinh mot tram SIMATIC*). Dich tram,
luu trit, va déng lai dé quay trd vé SIMATIC Manager.

Ngoai muc Hardware, tram dudc m& con cho thdy CPU, ddi véi CPU
th cing mot lic SIMATIC Manager tao ra biéu tugng két néi, mot S7
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program kém bang ky hiéu, thu muc tip tin ngudn va thu muc blocks. Bay
gid cau tric cia mot project da dudc thiét 1ap xong.

4  Xem ndi dung cua S7 program

M& CPU bing cach nhidp vao checkbox, m& S7 program va thu muc
Blocks, phia bén phai SIMATIC Manager cho thdy cac ky hiéu diing cho dich
cau hinh dit liéu (dir liéu hé thdng) va mdt khdi t8 chic réng cho chiiong
trinh chinh (OB 1).

5  Soan thdo chuong trinh

Bay gid ban dang & cip thap nhit clia thu muc hinh ¢Ay. Trude hét ban
md& OB 1, mot clra s& v6i cdc dic tinh clia chuong trinh xuAt hién, sau d6 ban
md trinh soan thio (Program Editor) dé viét chuong trinh trong khdi tS chifc.

M&i 1an ban md& mot object thi ddng thdi cdc cong cu lién quan ciing
dugc khdi tao. Chfmg han khi ban m& mot subnet hay connection thi cong cu
c&u hinh mang Net-Pro dudc khéi tao, khi ban md Hardware thi Hardware
Config dugc khdi tao; néu ban md symbols thi Symbol Editor duge khdi tao
va khi ban m3 mot khoi logic thi ddng thdi khéi dong trinh soan thio
Program Editor.

Tao mjt project khong cé S7 Station

Ban c6 thé tao mot chudng trinh ma khong c6 cAu hinh ban dau ctia mot
tram. Do d6 ban phdi tao 1ap mét thu muc (folder ) cho chuong trinh cda
minh. Chon project vi diing INSERT— PROGRAM—> S7 PROGRAM d& tao
mot S7 program. SIMATIC Manager tao cac doi tugng symbols, source files,
va Blocks duéi S7 program. Blocks chita khoi OB 1 rong.

Tao mot thu vién

Ban c6 thé tao mot chuong trinh trong thu vién néu ban mudn sit dung
chuong trinh nhidu [An. Bing cdch ndy ban c¢6 mot chuong trinh mAu ma ban
c6 thé copy toan bo hay mot phin vao trong chuong trinh hién hinh cida
minh. Hiy chiéi ¥ 14 chuong trinh trong thu vién khdng thé két ndi online, do
d6 ban chi ¢6 thé thir chuong trinh trong pham vi du 4n.

Quan Iy, sép x&p lai va nén dy 4n (project)

SIMATIC Manager quéan 1y cdc du 4n va thu vién trong danh muc du
4n hay thu vién. Dung FILE — MANAGER. SIMATIC Manager hién thi tit
ca cic dy 4n cing tén va dudng din. Biy gid ban c6 thé x6a cic project
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trong danh muc ma ban khong mudn hién thi hoic chdp nhin céc project
mdi trong danh muc. Céc thu vién cling dugc quén 1y theo cdch tuong tir.

Khi chon FILE — REARRANGE..., SIMATIC Manager s€ xod cac
khodng trong tao ra do ban xo04 céc doi tugng va tdi vu hod viée luu trit du
liéu gidng nhu chuong trinh defragmenting t8i uu hod viéc luu trit dit lidu
trong dia cing. Do phai di chuyén dit liéu nén viéc sip x&p lai ton mot
khoang thdi gian.

Ban c6 thé nén mdt project hay mot thu vién biing FILE >ARCHIVE...,
SIMATIC Manager s€ luu trit cdc object dudc chon dudi dang nén trong mot
tap tin nén(thu muc dy 4n hodc thu muc thu vién vdi tat ¢i c4c thu muc va
tap tin cAp thap hon). Trong qué trinh nén yéu ciu ngung soan thdo project
hay thu vién va dong tit ca cdc clia s6.

Thu vién va du 4n khdng thé duge xi 1Y dudi dang nén. Dung FILE —
RETRIEVE € gidi nén cic d6i tugng. Cic object da gidi nén dudc tu dong
chip nhan trong quan 1y dy 4n hay thu vién.

3.6  Dit ciu hinh cho mot tram SIMATIC

Ban thi€t 1ap ciu hinh phan cting cho bd diéu khién PLC bing cong cu
HW Config. C&u hinh dugc tao & offline khong ciAn CPU. Ban c6 thé cai dit
dia chi va thong s6 cho module bing ¢ong cu nay. Khi di cai dit phan ciing,
ban c6 thé tao ciu hinh phin cting trong hay sau khi viét chuong trinh.

Bit diu thiét 1ap cAu hinh phan ciing bing cdch chon EDIT— OPEN
hodc nhip ddp vao muc Hardware trong thu muc SIMATIC 300 / 400 Station
da mé. Ban cai dit co bin cho cAu hinh phan cting bing cdch chon OPTION
— CUSTOMIZE. Sau khi t20 cAu hinh @€ kiém tra xem phin nhap c6 13i hay
khong chon STATION — CONSISTENCY CHECK. Chon STATION — SAVE dé
luu trit bAng ciAu hinh vdi tit cd cdc thong sd project vao dia ciing. Chon
STATION > SAVE AND COMPILE d€ bang cidu hinh dudc bién dich
(compiled) cung ldc khi ching dudc luu va di li¢u da bién dich dugc luu trit
trong muc system data trong thu muc Blocks G offline. Sau khi bién dich ban
c6 thé truyén dit liéu ciu hinh vao CPU dudc két ndi bing cdch chon PLC —
DOWNLOAD. Muc system data trong thu muc Blocks & offline thé hién dir
liéu cAu hinh hién hanh trong CPU, ban c6 thé truyén “ngugc“ ching vio
dia cting bing cach chon PLC — UPLOAD.
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Ban xuat cdc dit liéu cau hinh bing cdch chon STATION — EXPORT, sau
d6 STEP7 tao ra mot tap tin ¢6 dinh dang ASCII chita dit liéu cAu hinh va

~ . <
cic dir lidn thAino <8 c1ia module
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HW Config lam viéc vdi cdc badng, mdi bdng tugng trung cho mot rack,
mot module, hoic mot tram DP. Mot bdng cau hinh hién thi céc slot vii cdc
module gin vao ching hoic cdc dic tinh clia module nhu dia chi hay s6 thi
tu. Nhap dip vao hang module trong bing cAu hinh s& mé ra cira s8 dic tinh
ctia module va cho phép ban cai dit cdc thong s6 cho module.

Xem modules trong hardware catalog

Ban c6 thé hién thi hay tit
Hardware Catalog bing c4ch st dung
View Catalog. N6 chita céc rack, cac
module hay cdc module giao ti€p ma
STEP7 ¢6 thé nhan biét. Ban c¢6 thé
tao Hardware Catalog cho riéng
minh véi cdu triic ma ban chon bing
cich st dung Options Edit catalog
Profiles chi hién thi cic module ma
ban mudn lam viéc.

Néu nhdp dip vao thanh tiéu de
ban c6 thé “gin“ Hardware Catalog
vao bén phai clia clra & tram &€ trinh
né che mat ndi dung clra s tram.
Né&u nhdp dip 1an nita vao thanh tiéu
dé thi loai bd viéc gin nay.

3.7 Sdp xép va gan cac tham
s0 cho module

Siap x&€p moduie

Pé sap x&p cic module trong
Hardware Catalog, ching han

“SIMATIC 300 “ va “RACK 300“.
Ban chon céc ray ldp dit (theo chudn DIN) bing chudt va “de chudt“ kéo
ray vao trong phin phia trén clia ctta s§ tram, sau d6 “nh3*“ ray vao bat ky
ch6 nao mong mudn (kéo va nhd). Bang cAu hinh rdng ding cho rack trung
tam xuét hién, by gid ban c6 thé 14y cic module cin thiét tir Hardware
Catalog theo cach tuong ty va kéo ching vao cac slot du dinh. Mot biéu
niong no-stopping bao cho ban biét 1a khdng thé kéo module vao slot da
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chon. Ban tao bdng ciu hinh cho céc rack thém bing cdch kéo cac rack da
chon tir catalog vio trong ctia s6 tram.

Cai dit thong s6 module

Ban thiét 1ap dic tinh cho module bing cach cai dit cdc thong sd cho
né. Viéc nay chi cin thi€t khi ban mudn thay d6i cdc thong s da dudc cai
dit truSe, yéu ciu trude tién cho viéc cai dit thong so 12 ban phai sip xép
cédc module trong mot bidng cau hinh. Trong bing cau hinh ban nhap dip
vao module hodc chon module va chon EDIT — OBJECT PROPERTIES, mit
hop thoai xudt hién v6i cdc muc vé module cho phép didu chinh thdng so.
Viéc cai dit thong s6 cho CPU theo cdch nay Iam thay doi tinh cht thi hanh
ctia chuong trinh ngudi dung.

Properties - CPU 416-2 DP - (R0/52)

Interrupts ] Time-of-D'ay Interrupts ] Cyrlic Inteniupks Diagnosticz/Clock |
General ] Startup Cycle/Clock Memor l Fetentive Memary 1 b ernany |
 Cucle -

¥ Update OB1 process image cyclically

Scan cycle monitoring time [mz]: 180
inirmum scan cycle time [ms]; |EI

Scan cycle load from communication [Z]: 20

Size of the process image: EE -

Clock Memory
¥ Clock memary

kemar Evfe. 0

Cancel Help

Hinh 3.6 Cuai ddt thong so, vi du cho mét CPU.

3.8  Dia chi cic module

Khi ban sip x&€p module thi HW Config tu dong dua ra dia chi diu. Ban
c6 thé thdy dia chi nay trong bang ciu hinh & phin dudi cta cita s tram
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hoic trong hop thoai Object Properties clia module & dang ciu hdi. Poi véi
S7-400-CPU va S7-CPU-300 c6 giao ti€p DP ban c6 thé thay di dia chi dau
module. Pham vi dia chi ctia cdc module khone nén triine nhau
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Né&u chon DEBUG — RESUME thi chuong trinh dudc x& ly & toc do binh
thudng cho tdi khi né gip diém breakpoint k& ti€p.

3.21 Kiém tra chuong trinh ngudi ding & offline véi PLCSIM

Phin mém PLCSIM cho phép ban thif chuong trinh & offline ma khong
can ding thém phin citng. PLCSIM mo phdng mot bo PLC (14 mdt PLC véi
céc modules) trén thiét bi 1ap trinh. CPU nay khong xac dinh ro. Ban cd thé
thir chuong trinh di vdi bat ct CPU nao bing PLCSIM. Né khong phan biét
khdi dugc viét bing ngdn ngit 1ap trinh nao.

Khi ban da cai dat PLCSIM thi n6 dudc tich hop vao SIMATIC
Manager. Khi da viét xong chuodng trinh hodc thAm chi mdt kndi ban mudn
thtt, ban khéi dong PLCSIM bing cich chon menu OPTIONS — SIMULATE
MODULES hoic nhap chudt vao biéu tugng tuong tng.

Giao dién cua PLCSIM

Giao dién ctia PLCSIM hién thi trong mot ciia s riéng. Trong cai dit
chuén ctra s8 nay chita mot CPU subwindow hién thi viéc diéu khién va cic
LED ctia CPU. Chi cin nhip chudt d¢ chuyén CPU md phdng sang ché do
RUN, RUN-P, STOP hoic thuc hién reset bd nhé trén CPU. Chfmg han, néu
CPU m6 phdng chuyén sang ché& dd STOP khi ¢6 18i 1ap trinh thi s& dugc chi
bao bing den LED error va den STOP LED.

Chuong trinh cin diéu khién hién thi cic ngd vao va ra trong cic cira s§
phu (subwindows). M&i mot ctta s6 phu tuong trung mdt bit, byte, word hay
doubleword v@i cdc dinh dang dii liéu khac nhau. Chflng han, ban c6 thé st
dung cdc ctta s6 phu nay d€ md phdng trang thai tin hiu ngd vao (nhip
chudt vao chiing) va quan sdt cdc ngd ra dugc set va reset.

Ban x4c dinh cac gid tri digital cho ding véi dinh dang dir li€u. Mot con
trugt cho phép ban md phéng céc gid tri thay dbi lién tuc ching han nhu cic
gid tri analog. Ban c6 thé thay ddi vi tri con trugt biang cach dung chudt hoic
c4c phim mii én.

Ban ¢6 thé quin 1y va chinh sira cdc dia chi trong CPU trong cic
subwindows. C6 cdc cta s phu cho céc bit nhd, timer, counter va cic bién
chung. Trong mot subwindow bién (chita céc input, output, bit nhd, hoic
bi€n toan cuc) ban c6 thé nhip bat cit dia chi nao bao gdm dia chi dit liéu
xac dinh (vi du DB62.DBB 15).

C6 thé chon OPTIONS — ATTACH SYMBOLS d& cai mdt bang ky hiéu
cho PLCSIM, cho phép ban xem céc tén ky hiéu cho cic bi€n (chon menu
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vao PLC — MODULE INFORMATION trong SIMATIC Manager dé€ doc
viing dém chin dodn va tim ra nguyén nhan gy STOP.

Khi ban tht chuong trinh dung bdng bi€n va chic ning quin 1y trang
thdi chuong trinh véi ché dd tiing budc (single-step) c¢é cdc breakpoints
trong STL, thi CPU m6 phdng bing PLCSIM ciing x{ 1y giong nhw mot CPU
that su.

Cac chitc nang khac

PLCSIM m6 phdng mdt CPU c6 cdc ham hé thong va cdc khoi ham hé
thong chon Iwa. N6 cung cAp cic cip uu tién cao nhat (cie khdi tO chitc). Tai
mot thdi diém chi md phéng mot PLC.PLCSIM cin c6 thé luu trit viéc sip
x&p céc ctia s6 va hién thi viéc sip x&p nay & 1an k& ti&p khi ban mé né.

Chuong trinh PLCSIM S7ProSim 1a mot diéu khién ActiveX ding cho
céc ung dung dung cong nghé Microsoft OLE/COM. Piéu khién nay cho
phép ban xit Iy md phdng biing PLCSIM.

3.22  Piéu Khién PID Véi Phan Mém SIMATIC

C6 nhiéu cich d€ diéu khién PID bing hé thong tv dong SIMATIC.
Chfmg han, cidc module chic ning FM 355 va FM 455 c6 thé thuc hién céc
chiic ning diéu khién dp suit, nhiet @6, ddong chdy doc 1ap v6i chuong trinh
ngudi dung trong CPU. Hé diéu hanh cta CPU 314IFM bao gdm cdc bd
diéu khién PID c6 thé dugc goi tir chuong trinh ngudi ding nhu I cdc khoi
ham hé thong (SFB). Chiing c6 tinh ning gidng nhu c4c khoi ham clia phan
mém Standard PID Control vd Modular PID Control dugc trinh bay dudi day.

Standard PID Controi

Phan mém Siandard PID Control bao gdm tit ci cdc khoi can thiét cho
diéu khién PID, cling v6i cdc cong cu dé cai dit thong s6. Bing Standard
PID Control ban cé thé k&t hop cdc bo diéu khién lién tuc PID controllers,
step controlicr, pulse controller vao trong chudng trinh cia minh. Cac bd
diéu khi€n c6 mdt ciu tric duge dinh nghia trudc. Ban cé thé kich
hoat/khong kich hoat tirng chiic ning don 1& nhu gidm sit mic, d6 phing,
gid tri gidi han bing cdc cong tic phAn mém. Mdi mdt vong diéu khién
(control loop) s& luu trit dit liéu vao trong c4c khoi dif liéu tic thdi riéng cia
no. Cac tng dung nhu bod diéu khién c6 diém dat c6 dinh (fixed-setpoint
controller) v6i ngd ra khong lién tuc cho cdc co cAu chap hanh lam cho phan
mém nay rit dé st dung.
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St dung cong cu cai dit thong s6 dé: cai dit thong sd dang bidu dd
trong so dd khéi, quan 1y vong diéu khién (mdy vé duding cong 4 bién, hién
thi cdc bién diéu khién lién quan trong vong), tdi wu hod va van hanh ¢ic bo
diéu khién.

C6 thé chay dudc trén CPU S7-300 (tir CPU 313 trg 1én), S7-400 va C7.
Modular PID Control

Phin mém Modular PID Control bao gdbm céc khéi can cho diéu khién
PID va céc cdng cu khdi tao. Phan mém nay dudc thiét k€ dung cho cdc ciu
tric diéu khién phic tap bing cich lién k&t cdc khdi. Dudi diy la mot sd vi
du @ng dung minh hoa st dung Modular PID Control.

St dung cong cu khdi tao dé quin 1y cic vong diéu khién (mdy vé
dudng cong 4 bi€n, hién thi cic bién diéu khién lién quan trong vong), t6i uu
hod va van hanh cdc bo diéu khién.

C6 thé chay dudc trén CPU S7-300 (tir CPU 313 trd 1én), S7-400 va C7,
hién c6 & dang thu vién cho M7.

PID Self-Tuner

Phan mém PID Self-Tuner thém chifc ning ty dong diéu chinh cho bd
diéu khién PID di cai dit trong hé thdng (diéu chinh ban diu va diéu chinh
lién tuc). Chiic ning nay phit hgp cho diéu khién nhiét do, mic lam diy va
dong chdy véi ddp dng truyen An dinh, tin hiéu cho cd cAu chip hianh
unipolar, diéu ch€ s& 1An tri hodn va diéu ch& hé s6 xir 1y.

C6 thé chay duge trén CPU S7-300 (tir CPU 313 trg 1€n), S7-400 va C7
két ndi véi cac PID Controllers, Standard PID Control, Modular PID
Control, FM 355 va FM 455.

Fuzzy Control ++

Phan mém Fuzzy Control ++ gdm c6 tit ca cdc khdi can thiét va cong
cu ciu hinh. Fuzzy Control ++ cho phép ban trang bi mdt hé thong diéu
khién chi't lugng t6t, tu ddng hoan chinh cho cédc qud trinh xi 1y rit khé mo
td bing toan hoc. Trong hé diéu khién md (fuzzy control system) két hop
ki¢n thic kinh nghiém véi dic tuyén clia qué trinh xif 1y dugc thay thé bing
¢éc quy tac 6 tinh dinh tinh mo ta qud trinh x& 1y. Viéc nay thuc hién qua 2
budc:
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> Céc gid tri tic thdi cla tin hiéu ngd vao va ngd ra dudc ky tu hod bing
cédc dinh nghia “fuzzy* va dinh tinh hod nhu “nhiéu*, “it“, “nong*,
“lanh®, “nhanh®, “cham® ...

» Céc kién thiic kinh nghiém cé dugc tir qué trinh x& 1y dude cong thic
hod bing quy tic “If-Then*

Quad trinh x 1y dugc thuc hién nhu sau: gid tri tic thdi cla ngd vao
dudc dich sang thanh cap su that (“md hod“), phép todn logic dudc thyc hién
dua vao cap su that (“If*), cAp su that cho ngd ra dugc xdc dinh (“Then
hodc “phép suy luan“) va gid tri ngd ra dudc tinh bing két qua céc chic
ning thanh phan va tinh todn trong tim (“x6a md hoa*).

Cong cu ciu hinh 12 menu-driven cho phép ban c¢ii dit c4c thong s6 cho
hé diéu khién md (phdc thdo qui tic “If-Then® va xdc dinh pham vi gid tri
cho céc tin hiéu ngd vao va ra), md phdng cic tin hi€u ngd vao duing may vé
dudng cong, quan 1y hoat dong cic bo dicu khin bing dang biéu dd, hién
thi cdc dic tinh cta hé diéu khién mdJ theo 3 chiéu va quan 1y tGi 4 tin hiéu
ngd vao va ra (mdy vé dudng cong c6 kha nang Iuu trit dit liéu vao dia ciing
dé xir Iy mé rong bing cac tng dung chiudn).

C6 thé chay dugc trén CPU S7-300 va S7-400 két néi WinCC; két hop
véi cdc b diéu khién PID thong thudng va mang noron (neural networks).

NeuroSystems

Phan mém neuro Systems cho cdc mang noron (neural networks) gdm
c6 cac khdi chudn can cho diéu khién va cdc cong cu ciu hinh. Céc hé
Neuro Sytems sif dung 1y tudng trong diéu khién va mo phéng cic qua trinh
ma ban biét rat it hoic khong biét gi dic tuyén clia ching. Tir cdc gid tri do
dugc hién cé neuro Systems s& nhan biét cdc dic tuyén dién hinh clia qud
trinh hodic cdc dic di€m quan trong clia cic gid tri do dudc, ching han nhu
nhan biét mau.

Cée chifc ning ma ban cé thé thuc hién bing cong cu ciu hinh 1a: cai
dit cde thong s0 cho mang neural Networks (xem xét dit liéu va xdc dinh
pham vi gid tri), m6 phdng céc tin hiéu vao nhd mdy vé dudng cong, hién thi
3 chiéu ciia cdc dic tinh cda mang than kinh va quan 1y cdc ddp tng vot 18
clia 4 tin hi€u vao ra (mdy v€ dudng cong v4i kha nang luu trir dit liéu vao
dia ¢itng @€ x& Iy md rong bing cic Gng dung chuin).

6 thé chay dudc trén CPU S7-300 (tir CPU 314 trg 1én) va S7-400 lién
k& v6i WinCC; két hop véi Fuzzy Control ++.
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Khi viéc xit 1y in hoan tit thi chi muc tai liéu ciing dudc in. Trong hinh 13 thé
hién céc d6i tugng da in. Ban c6 thé xdc dinh trinh bay cho chi muc tii liéu
tuong tu nhu ddi tudng cin in.

Hinh 3.21 Dung wizard chon doi tuong in
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Hinh 3.22 vi du vé trinh bay in

Hinh trén minh hoa vi du vé trinh bay in ctia OB 1 theo kh§ gidy DIN
A4 dang ding. Ban c6 thé chon khd gidy A3 thdng ding hodc niim ngang
hoéc theo trinh bay ctia ban.

3.24 K&t Noi Mang Dién Thoai Véi Teleservice

Phin mém TeleService dung d& két ndi thiét bi 1ap tinh hoic PC tdi
SIMATIC PLC théng qua mang dién thoai, cho phép ban quin ly, diéu
khién, van hanh tir xa thiét bi hoic nha may tir mot trung tAm.

TeleService sit dung Microsoft Window 95/98 hoiac Window NT trén
thiét bi 1ap trinh hoic PC chuén. Viéc két nSi ¢o thé thirc hién bing két néi
vat Iy hoic qua cdng COM 3o. Tai PLC cudi ciing can phai c6 mot bo
chuyén ddi TS cho phép thiét 1ap két ndi tdi MPI hoic PROFIBUS Subnet.
TeleService 12 mot modem doc 1ap va Iam viéc dirde véi tit cd cdc modem
tuong thich cai ddt trong Windows control Panel. Phu thudc vao modem ma
ban c6 thé sk dung mang dién thoai analog hay digital hoic mdt radio
network.

St dung TeleService nhu sau:
>  Hoat djng tai PG/PC cudbi

Cai dit TeleService, cai didt mdt modem cuc bd trong Windows Control
Panel, cai dit cho giao ti€p véi PG/PC, chon TeleService va dic tinh
modem d€ dat dugc lidn k&t i vu.

> Cai ddt tai nha mdy (plant) cudi

Cai dit céc thdng s6 cho TS adapter
» St dung TeleService

Tao mdt “telephione book®, st dung cic chifc ning ctia STEP 7 d€ thiét

1ap K€t ndi va cdng viéc bdo tri tai nha may, chﬁng han nhu phén tich

101, chinh stra, nAng cAp va cip nhat.

St dung két néi truc ti€p d€ cai dit thong s6 cho bd TS adapter. Ban
ciing 6 the st dung cdng COM dé két néi truc ti€p TS adapter tir PC tdi
mang MPI hoic PROFIBUS.

SIMATIC PLC ciing c¢6 thé khdi tao thi€t 1ap két n6i. Tai PG/PC cudi
ban cAn c6 phan mém PRODAVE MPI cho phép trao d6i dit liéu giita
SIMATIC PLC va mot chudng trinh PC chuin ching han MS Excel.
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4  Ngon Ngit Lap Trinh

Ban st dung ngdn ngit 1ap trinh SIMATIC d€ viét chuong tinh. C6
nhiéu ngdn ngit 14p trinh va phuong phép lap trinh d& ban chon phit hop véi
nhu ciu cta minh. Tron bd STEP 7 ¢6 3 ngdn ngit lap trinh (LAD, FBD,
STL). C4c phan mém khdc hién c6 1a tuy chon.

Ngdn ngit 14p trinh dang dd hoa dic biét phii hop cho thé hién cic bit
logic trong dang soan thio sd dd logic hinh thang (Ladder logic LAD) hoic
s6 dd mach dién t&¥ (Function Block diagram FBD). Lap trinh dang liét ké
cau Iénh STL cho phép gidi quyét cic bi€n phifc tap hay st dung dit dia chi
gidn tiép.

SCL 1a ngdn ngit 1ap trinh diing cho cde chudng trinh ¢6 gidi thuat phic
tap va gidi quyét mot s6 lugng 16n cAu tric dir lieu. Ban viét cdc khoi
chuong trinh riéng 1é gidng nhu thyc hién trong cdc ngdn ngit 1ap trinh LAD,
FBD, STL. Ban ciing c6 thé viét toan bo chudng trinh trong SCL.

St dung CFC d& lién két cdc khoi tuong tu nhu vé mot bi€u dd. Céc

Hinh 4.1 Ngén ngit ldp trinh S7
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khéi c6 thé dugc soan thio tir bat ki ngdn ngit nao (LAD, FBD, STL hoic
SCL), CFC cin c6 SCL d€ c6 thé xit Iy dugc khdi.

GRAPH la phuong phap 1ap trinh diing cho cdc hé thong diéu khién
trinh t. Ban c6 thé dung LAD hoic STL d€ viét cic diéu kién chuyén w
budc ndy sang budc k€& ti€p ciia chuong trinh. C4dc nhinh bi&n dbi hoic song
song m& rong pham vi x{ 1y tuyén tinh.

Cuo6i cung 1a phdn mém HiGraph cho phép biéu dién cic van de didu
khién duéi dang bi€u dd trang thdi. G ddy diéu cin nhan manh khong phai
1a viéc x 1y tuyé&n tinh ma 13 viéc thay ddi trinh t trang thai va cdc chuyén
dich dién hinh ctia cdc qua trinh bat ddng bod

4.1 Ngon Ngit Lap Trinh Co Ban LAD, FBD va STL

Cong cu STEP 7 bao gdbm mot trinh soan thio diing cho cic ngdn ngit
lap trinh Ladder Logic (LAD), Function Block Diagram (FBD) va Statement
List (STL). C4c ngdn ngif 1ap trinh nay dap @ng chuin IEC 1131-3 (DIN EN
6.1131-3). Ban st dung cdc ngdn ngit 1ap trinh nay d€ viét chuong trinh cida
minh.

LAD va FBD la c4c ngon ngit lap trinh dang biéu d6: trong LAD ban
tao chuong trinh bing cdch k&t ndi edc 1ifp diém ndi ti€p hoic song song va
trong FBD 12 k&t ndi cac hop AND va OR. STL 1a ngdn ngit 1ap trinh dang
vin ban: mo ta nhiém vu diéu khién & dang danh muc liét ké cau Iénh.

Cac ngdn ngif 1ap trinh nay khong nhiing cho phép ban lam viéc vdi cac
trang thai tin hiéu nhi phdn ma con dé dang x{ Iy cdc gia tri digital vdi cdc
dinh dang khéac nhau & bat ¢ ngdén ngit nao. Ching han ban c6 thé so sianh
s6 va phan sd hofic thue hidn cdc phép tinh s6 hoc ¢d ban. Mdi mot ngdn
ngit 1ap trinh cung e¢Ap cdc chic ning cho phép ban xay dung chuong trinh
theo yéu ciu riéng. Cé nghia 1a ban c6 thé viét toan bd chuong trinh bing
mot trong 0 cde ngdn ngilt 14p trinh.

Ban c6 thé ding cac phép toan logic va chifc ning Set/Reset dé€ viét
chudng trinh di¢u khién cho PLC thuc hién céc chifc ning ciia cong tic td
hoiic diéu khién 3 le hodc cdc mach dién da ndi diy. Pdi véi cac cong viece
di¢u khién phitc tap hon ban c6 thé xi 1y cac gia tri digital biing céc chifc
ning so sinh, chifc ning todn hoc va sd hoc, chitc ning chuyén ddi va xoay,
chiic ning nhdy dé€ thay ddi chuong trinh cho phit hgp vé6i nhu cu.

Ban viét chudng trinh trong thu muc c6 tén “blocks®. Khéi t& chic
(Organization Blocks tao giao ti€p gifta hé diéu hanh va chuong trinh ngudi
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diing. Khi mot sy kién x3y ra, hé diéu hainh CPU s& goi cdc khdi nay v
danh diu diém bit ddu cla chuong trinh theo cip uu tién hoic cip xir ly.
Céc khoi dang Function Block va Function c6 thé duge goi va dugc xu ly tir
khéi t6 chic.

Soan thdo chuong trinh trong Ladder Logic
(LAD) gidng nhu két n6i mot so d6 logic
relay. Trang thdi tin hiéu nhi phan dudc thé
hién bing cdc tiép diém noi tiep hay song
song. Két thic mdi mot dudng mach 12 mot
cuon day (coil). Cac chic niang phic tap
dugc thé hién biing céc hdp.

Soan thdo chuong trin ng Ladder Logic
(LAD) gidng nhu v& mot sd d6 mach dién td.
Thuc hién phép todn logic bing két ndi AND
va OR function va the hién bing céc hdp don
gidn. Cac hgp phiic tap dung cho cdc phép
tinh c6 cde bién digital.

joan thao chuong trinh trong Statement List
(STL) gidng nhu mot bang liét ké. Mdi mot
hing 1a modt cAu 1énh x4c dinh chifc ning cin
thuc hi¢n, c6 khi 12 mot dia chi cho biét chifc
nang nao dugc thuc hién.

Hinh 4.2 Cdc ngon ngit ldp trinh co ban Ladder Logic, Function Block
Diagram, Statement List.

TAt ca cdc ngdn ngit 1ap trinh déu c6 chitc ning goi khdi. Ngon ngit 1ap
trinh dang biu d4 sit dung cdc hop c6 cic ngd vao va ra d€ truyén va nhéin
gia tri tir khdi dugc goi. STL c6 1énh CALL d€ goi khéi va st dung mdt bang
liét ké thong so6 d& truyén va nhan gia tri ctia khdi dudc goi.

Ngoai ra con c6 cic uu diém khac ctia khoi 1ap trinh nhu 16 rang, cic
phan chwdng (rinh c6 thé cai dit va chita thong sd. Phuong phéap nay cho
phép ban ty chon ngdn ngit 14p trinh cho mdi khdi, c6 nghia l1a ban khong
nhit thi€t Judn ludn sit dung mot ngdn ngit 14p trinh cho toan bd chuong
trinh. Ching han ban c6 thé viét cac khdi cho phép todn logic bing LAD béi
vi ban thich su sip x&€p dang d6 hoa cic ti€p di€m va viét cac khoi xit 1y dir
licu bing STL bdi vi ban c6 thé st dung hiéu qua dia chi cic thanh ghi dé
dit dia chi dir liéu gian ti€p trong chuong trinh. Mdi mot khdi c6 thé goi

hi¢u khoi dugc viét bing modt ngon ngit khéc.
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Ban c6 thé 1udn ludn chuyén dbi khdi dugc viét bing LAD, FBD sang
STL. G diéu kién nhét dinh ban c6 thé xem cac khéi dudc viét & dang LAD
sang FDB va ngudc lai: cic phan chuong trinh khong thé hién thi dang biu
dd sé& dugc hién thi dang STL. Chudng trinh soan thdo bing LAD, FBD hoiic
STL c6 thé “ dudc bién dich lai“ (decompiled), c6 nghia 12 ban c6 thé luon
ludn tao ra dudc mot khéi tir ma mdy, chdng han nhu khi ban mudn xem mot
chuong trinh ngudi dung trong CPU ma khong cé dit liéu offline.

Trong soan thiao chuong trinh dung LAD va FBD thi trinh soan théo sé
ki€m tra tat ca cdc dif liéu nhap. Khi ban luu mot khdi, né dudc tir dong dich
sang ma may. Chi c6 thé luu trit mot khdi khi né khong ¢6 16i.

J dang soan thdo STL ban c6 thé tao ra cac tap tin ngudn. Pay 13 mot
tip tin vdn ban c¢6 cdc ky tu dinh dang ASCII. Ban ¢6 thé luu mot chuong
trinh ngudn bt cit liic ndo thAm chi chua soan thio xong hay chita 18i. Ban
ciing c6 thé viét mdt chudng trinh ngudn dung trinh soan thio khic va sau
d6 “nhap“ vao chuong trinh cia minh. D& tao ra md mdy thi chuong trinh
ngudn phai dugc bién dich.

P& thir chuong trinh ma ban da viét biing cdc ngdn ngit 1ap trinh trong
céc khoi thi doi v6i dang LAD ban cd the thiy hoat dong clia chuong trinh
trén cic doan mach, & dang FBD ban s& thdy két qua cdc phép todn logic
hién thi ¢6 mau khic, § dang STL cho phép ban thir chuong trinh theo ting
cau lénh va quan sat sy thay ddi cdc gia tri nhi phan va sd.

4.2  Cdac phép toan nhi phan

Céc phép todn nhi phan thuc hién cdc phép todn dai s6 Boolean dwa
trén céc bién (signals). CAc tin hiéu dugc xr 1y va luvu trit dang dir liéu
BOOL. bay la dang du lieu cho mot bit gia st chi ¢6 2 trang thdi 1a “1“ va
“0“ hodc “ON* va “OFF*. Mot phép toan logic dugc thuc hién trén céc tin
hiéu ngd vio va c¢ic ngd ra (vi du dudc ndi tdi cic contactor, van, dén) sé
dugc set hoac reset.

Cac phép toan Logic

So do ban dudi cho thay két qué cta phép todn logic. Tudng tudng ring
2 ¢ong tic tam thdi dude ndi véi cdc ngd vao 1a “Input 1 va “Input 2 va
mdi ngd ra dugc ndi téi mot den. Trong 1 phép todn AND hoic két néi ndi
tiép thi dén (“output 1) s& siang khi cd hai cong tic déu dugc tic dong
(d6ng dién). Theo ngdn ngit ki thuat diéu khién thi dién ta nhu sau: néu ca
2 trang thai ngd vao la “1* thi trang thai ngd ra cling 1a “1%, phép todn logic
1a*“ ding® (true). Mot phép todn OR hoic mot két ndi song song céc ti€p

106



Chdu Chi Puc 4 Ngén ngit ldp trinh

diém 1udn ludn diing khi c6 it nhat mot ngd vao c6 trang thai “1“. Mot chite
ning AND hoic OR c6 thé c6 hon 2 ngd vao, tit ci cic ngd vao sé dudc
ki€ém tra va sau d6 phép toin AND hoic OR dudgc thuc hién d6i véi (At ca
c4c ngd vao.

Phép todn thit 3 1a Exclusive OR, chitfc ndng nay hién cé ¢ dang FBD
va STL. Trong dang LAD ban st dung cic két ndi ndi ti€p va song d€ thuc
hién phép todn nay. N&u phép toan Exclusive OR c6 nhiéu ngd vao thi phép
todn 13 ding khi s6 cdc ngd vao c6 trang thai “11a sd 18.

Ban c6 thé két hop cac phép todn nhi phan, ching han ban cé thé OR
ngd ra cla 2 cng AND dé tao mdt mach phic tap. Trong dang soan thdo
bi€u dd ban thuc hién cic két ndi can thiét bing cac sip x&p dang hinh hoc,
con trong STL thi sif dung cdc ddu ngodc d€ sip x&p thu i xit 1y.

Phan hinh chit nhit c6 nghia 1a dia
4 chi ngd ra c6 trang thai “1“ (vi du khi
ic dong cong tic). Phan con lai c6
nghia dia chi ngd ra c6 trang thai “0“

'< Phép AND chi ding khi tit cd cdc

ngd vao c6 trang thai “1¢

Phép todn OR diing khi c6 it nhat mot
ngd vao c6 trang thai “1¢

Phép Exclusive OR ding khi 2 ngd
vao c6 trang thdi khac nhau.

\ =

Hinh 4.3 Cac phép todn logic nhi phdn

Phi dinh

It ca cac ngd vao va ra cia mot phép toan cé thé bi “phd dinh“, c6
nghia 13 trang thi tin hiéu thay d6i tir “1 sang “0“ hoic “0“ sang “1“ khi
phép toan dudc thuc hién. Chzzmg han khi mot cong viéc s€ dugc thuc hién
bing tin hiéu “tdc dong mitc 0%, vi du khi ban mudn mot ngd ra cé trang thdi
“1“ khi c4 2 cong tic c6 trang thai “0“(khong tic dong).
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Trong 1ap trinh dang Ladder Logic (LAD), ban viét chuong trinh cfia
minh bing cich sip x&p cdc phan ti theo dang biéu db. Cac phan tif chii yéu
gdm céc ti€p diém, cudn diy, hdp cho phép ban tao ra mot sd dd diéu khién
ro le dang hinh thang.

Ban viét chudng trinh ctia minh bing cdc“ dudng mach® bit diu tir bén
trdi. Chon mot diém trén dudng mach ma ban mudn chén phan t¥ chuong
trinh, tuy chon cdch chon phan tif chuong trinh bing cich nhin phim chic
ning tuong (ng, nhap chudt vio muc lién quan trong thanh cong cu hoic
chon phan tir chuong trinh tir Program Elements catalog. K&t thic mdi doan
mach bing mot phin ti cudn diy hoic hop. Ciing co thd két thic dudng
mach biing mot “nhanh hinh T “ ndi t6i cdc phan tf cudn day va hdp khic,
trudc mdi phan tif nay cé cdc phép todn logic.

Trinh soan thdo LAD tao ra mot network dua trén mot “dudng mach
chinh®. PAy 13 dudng mach trén ciing bit diu viéc soan thio tir phia bén trii
va phai két thic bing mot cudn day hoac hop. Ban c6 thé dit bat ci phan ti
chuong trinh nao vao dudng mach chinh. Dai véi cdc nhdnh song song doi
khi c6 su gidi han trong viéc chon cde phan tif chuong trinh. Ban khdng dugc
ndi “ngin mach“ mot phan ti chuong trinh LAD bing mdt nhanh song song
“rdng* va dong dién khdng dudc phép chay qua mot phin tif chuong trinh tir
phdi qua trdi (mot nh4anh song song phai két thiic trong cling mot nhinh ma
n6 bit diu).

HAu hét c4c phin tif chuong trinh yéu cAu ban phai nhap dia chi (bién).
Phuong phap tot nhat i sip x&p it cd cdc phan ti chuong trinh trude rdi sau
d6 mdi dat dia chi. Ban co thé st dung dia chi tuyét ddi, vi du I 1.0 hoic dia
chi ky hiéu, vi du “Manual_mode* cho phan ti.

M&i mdt network gdbm c6 mot “dudng mach® ma mot phép todn logic
ndi t6i mdt cudn day hay hop. Néu mudn tao mot dudng mach khac, ban tao
ra mot network phia dudi network hi¢én hanh. Ban c6 th& cho mdi network
mot tén va nhip chi thich chi ti€t d€ gidi thich chic ning clia network.

Ti€p diemn

St dung ti€p diém d€ kiém tra trang thdi tin hiéu cta céc dia chi, ching
han cdc ngd vao. Bing cach sip x&p cdc ti€p diém néi ti€p hoic song song
ban ¢6 thé thuc hién phép todn logic. C6 2 dang ti&p diém: tiép diém khong
ddo trang thdi (Normally Open Contacts) va tiép diém ddo trang thdi
(Normally Closed Contacts). V&i ti€p diém khong ddo trang thai thi dia chi
clia n6 dugc kiém tra d6i véi trang thdi tin hiéu “1%, ti€p diém s& “déng*”

111



3 Céng cu chuén cho SIMATIC Chau Chi buc

112




Chdu Chi Puc 4 Ngén ngit ldp trinh

Céc hop dugc st dung 1am phan tif chuong trinh c6 cic chiic ning non-
binary. LAD c¢6 2 dang “ hop chuin“: cdc hop khdng cé cic thong so
EN/ENO (vi du chiic ning Set/Reset, timer, counter va cadc hdp so sdnh) va
céc hop c6 céc thong s6 EN/ENO (vi du hop MOVE, cic chitc ning to4n hoc
va 8 hoc, chuyén ddi dang dif liéu). Néu goi mot khdi logic ching han mot
kh6éi ham thi trinh soan thio LAD chi hién thi 1énh goi & dang hop khong c6
thong s6 EN/ENO.

Théong s6 EN/ENO

St dung ngd vao EN (Enable input) dé€ diéu khién viéc xir Iy mot hop.
Chitic nang chi dugc thuc hién khi ¢6 “dong dién chay vao ngd vao nay*“.
Né&u khdi duge xit 1§ ma khong c6 16i thi s& “cé dong dién* tai ngd ra ENO
(Enable output). K&t ndi cac hop bing EN va ENO néi ticp d€ ddm bdo mot
hop chi ¢6 thé dudc xir 1y khi hop trudc né dde xir 1y ma khong c6 16i hoic
cho phép ban st dung mdt ti€p diém d€ dong/ngit mot “doan mach chinh®
chita cdc hop mic ndi tiép.

Mach ndi ti€p va song song trong LAD

Mot doan mach c6 thé c6 mot ti€p di€ém hoic chia nhiéu ti€p diém két
ndi v6i nhau. Hinh vi du bén dui cho thAy mot mach néi ti€p c6 ti€p diém
thusng m§ (NO) #Manual_ON va ti€p di€ém thudng déng (NC)
#Automatic_mode, dong dién chay qua doan mach khi #Manual_ON cd trang
thdi tin hiéu “1“ va #Automatic_mode c6 trang thai “0“. Song song vdi
nhanh nay 14 mot mach ndi ti€p c6 tiép diém thudng m& NO #Auto_ON va
#Automatic_mode. Hai mach nd1 ti€p nay ndi song song vSi nhau va ndi t6i
ngd vao Set cia hop Set/Reset.

Ngo vio Reset dude nodi téi 2 ti€p diém mic song song. Chifc ning
Reset dugc thuc hién néu dia chi #Motor_OF c6 trang thai tin hiéu “1“ hoic
dia chi #Fauli ¢6 trang thai tin hiéu“0“(tdc ddng mic 0).

Trong mot doan mach ban c6 thé st dung ti€p diém NOT d€ phi dinh
k&t qud phép tinh logic (cho “dong dién chay qua*®), c6 nghia la trang thdi
tin hi€u “1° trd thanh “0“ va ngugc lai.

Mot doan mach ludén phai két thic thudng 1a mot cudn day. Mot cudn
day khong c6 chit cdi hay ky hi€u bén trong cai dit RLO cho mot dia chi bit.

Trong vi du bén dudi, ngd ra cia hop Set/Rset dudc ndi tdi ti€p diém
NO #Enable. Phia sau 12 mot “nhdnh hinhT*“, cho phép ban diéu khién
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nhiéu ngd ra trong mdt doan mach. Trong vi du thi cidc cudn diy #M_start
khé&i dong dong co va #M_running dung hién thi.

HERLAD/STL/FBD - [FC10 -- Sach_S$73S7 Program{1)]

i} Filz Edit Insert PLC Debug View Options Window Help

=i = = o
Dz EH & | [ v o | B g ||
Bg i COE ) [ T | K2
Fetwork 1: Hién thi phép toan nhi phén vi chuc nang nho S
Hetwork gom co mot flip-—flop 5B lawm chuc nang nho. Ngo wao Set duoc dieu khien
boi mot So cac tiep diem mac nol tiep va song song, trong khi ngo vao Peset
duoc
dien khien boi mot mach song song. Ngo ra cua flp-flop &0 dusc AND ol mot tin
hisu Enable roi woi toi 2 cuon day
#hutomatic Foommand #lotor
fManmal 0N _made SR | fEnahle Start
| | —s q | el
fhutomatic #Motox
fhuto ON _mode Tunning
| | —
1 | I
§lotor OFF
| | R
#Loi_1
b
< >
Press F1 to get Help, 2 offline bbs = 5.2

Hinh 4.8 Vi du vé ndi néi tiép va song song trong LAD.
Cac chitc nang digital trong LAD

Cic chiic ning digital dugc biéu dién & dang cac hop. Mot hop digital
c6 thé xtr Iy mot hoac 2 gia tri ngd vao va chuyén két qua tSi ngd ra.

Ngd vao EN ciia mdt hop quyét dinh n6 ¢é dude xit Iy hay khong: N&u
ngd vao EN c0 trang thii tin hi€u “1%(c6 dong dién chay qua ngd vao) thi
hdp dudc xit 1¥. Néu chifc ning dudc thuc hién ma khong c6 13i thi ngd ra
ENO c6 trang thii “1“. Néu khong hoic néu chic ning khong dudc xit 1y vi
EN = “0" thi ngd ra ENO c6 trang thai “0“.

Ban c6 thé két ndi ENO va EN dé ngd vao EN ciia hop thit nhat ¢ thé
diéu khién xi 1y tat ca cdc hop phia sau. ngd ra ENO clia hdp cudi ciing s&
chi bdo 16i cho tat cd cdc hop.

Ban chon cac hop tir Program Elements. Cling c6 cidc hop “trung tinh*
(neutral) cho phép ban ty dit nhin theo chifc ning mong mudn.
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&8 L AD/STL/FBD. - [FC10 -- Sach_S7AS7 Program(1]]

3} File: Edit Imsert PLC Debug View Options ‘Window Help o ﬁ‘ 4
D & & 28 i || 9

oo | KB O E| & AF4 O ¢ L2

Netvwork 2 : Trinh bay cac chuc nang Digital ~

Cac bien fGia tri 1 va fGia £ri Z duoc cong lai woi nhau. Sau do gia tri trung
binhk duoc tinh wva ket qﬁa ducc luu tru wao bien ngo ra #HetOua.

[Hgo wao hop cong #tinhtoan dieu khien cach thuec tinh. Trang thail tin hieu "1
tai b'ie'n'ng'p ra grinkitea 0K cho biet phep tinh da duoe xu ly ma hong wuot s
gia tri cho phep :

frinhtoa
#rinhtoan ADD_| Oi | O =
| b——an EHO EN ENDl 4]

#Gia_tri_ 1l —INL  OUT —§c_INT #t_INT —INL  OUT fHetiua
#Gia tri 7 —INZ z —INZ

Netvork 2 : Bo so sanh phep toan logic

Mot bo zo sanh so INT dat cac bien ngo ra #0u="ao len "1* men tocg do dong co
vact gua 1500 veng/phut. HNgo ra $QuaCac ducc AND voi tin hieu fxung nhip. Ket
qua cua phep toan nay dien khien ngo ra fCanhBao

CMP 51 | fluaCaan
1 ——
#Tocdo —INL #rang nhip flanhBao
[
1500 —INZ
fu
£ e
File/Block saved. 2 |offline labs £5.2

Hinh 4.9 vi dy vé chiic ning digital trong LAD.
4.6 Function Biock Diagram (FBD)
Céc phan tif chuong tiinh FBD

Trong soan théo Function Block Diagram (FBD) ban viét chuong trinh
tng dung bing cidch két ndi ciac hop. FBD cung cip cic hop chifc ning dé
thuc hién cdc phcp todn logic theo trang théi tin hiéu, cdc hop don gidn ding
XU 1y két qua clia phép todn logic va cic hop phifc tap ding cho cdc chifc
nang non-binary.

Ban bit dau viét chudng trinh bing cach chon phan ti¥ chuong trinh. Cé
thé chon céch chon phin ti chuong trinh phia bén trdi — biing cdch nhan céc
phin chiic ning lién quan va chon menu thich hgp hodc chon phin tir tu

“Program Element catalog. Trudng hop don gidn nhat 1a két ndi mot phép

115



3 Céng cu chuén cho SIMATIC Chau Chi buc

toan logic t6i mot ngd ra va st dung két qua ctia phép todn logic dé set hoiie
reset mot dia chi bit.

Trinh soan thdo FBD tao ra céc network tlf trdi sang phai, tlr trén xudng
dudi. Mdi phép todn logic c6 mot hop ngd ra, don gidn nhat 1a cdi dit thong
s6 RLO cho mot dia chi bit. Cé thé st dung “nhdnh hinh T* d¢ tao ra hon
mot hop ngd ra cho mdt phép todn logic (“nhiéu ngd ra*). Viéc chon lua cic
phan t&f chuong trinh doi khi bi gi6i han sau nhanh hinh T.

HAu hét cic phin tif chuong trinh yéu cau ban phai nhap dia chi (bi€n).
Phuong phap tot nhat 1 sip x&p tit cd cdc phan ti chuong trinh tritde rdi sau
d6 mdi dat dia chi. Ban c6 thé sit dung dia chi tuyét ddi, vi du I 1.0 hoic dia
chi ky hiéu, vi du “Manual_mode* cho phan ti.

MJdi mot network chita mdt phép todn logic: mdt phép todn logic gom
céc chic ning dugc lién k&t v6i nhau. Trude khi bt ddu nhap phép todn
logic k& ti€p, cAn tao ra mdt network phia dudi network hién hanh. Ban c6
thé cho mdi network mot tén va nhap chi thich chi tiét dé gidi thich chic
ndng cla network.

Chitc niang nhi phian

Cic chiic ning nhi phan duge sit dung d€ kiém tra trang thdi tin hiéu
cua cac dia chi bit, chfmg han nhu cac ngd vao va thyc hién cdc phép todn
nhi phén trén cic ngd vao. Cic chic ning hién c6 la AND, OR va Exclusive
OR (XOR). Tat ca cic chitc nang trén c6 thé ¢6 hon 2 ngd vio. K&t ndi cic
hop chiic ning dé€ tao ra cidc phép toin logic phific tap hon trong mot
network.

N&u chén mot vong trdn (1) vao mdt ky hiéu chiic ning thi trang thii
tin hiéu ki€m tra ¢iia dia chi bi phii dinh. Chéng han k&t qui kiém tra trang
thai 14 “1“ khi trang thdi tin hiéu tai dia chi 1a “0%. Ban ciing c6 thé dit mot
“vong tron phit dinh“ tai ngd vio ctia mot hop ngd ra d€ cai dit phi dinh két
qud phép toan logic cho mot dia chi bit.

Ran c6 th¢ kiém tra trang thai tin hiéu khong chi cho cdc ngd vao ma
con cho tat ca cac dia chi bit, bao gdm cdc bit trang théi. Chfmg han, ban c6
th¢ thuc hién phép todn nhi phan trén két qua tinh todn, nhu “két qué =
zero™, hoiic trén bit tran, hodc st dung két qua phép toin nhi phan d€ set
hay reset cho mot ngd ra.
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Hop don gidn

Cac hop don gidn tic dong cdc dia chi bit nhu cdc ngd ra. Ching thudng
chi ¢c6 mdt ngd vao cb cdc chir cdi hodc ky hiéu. C6 cdac hop don gidn dung
cho set va reset cdc dia chi bit, nhan bi€t canh tin hiéu, set hoic reset timer
hay cdc dia chi counter, goi khoi khong cé thong s8, thyc hién chifc ning
nhdy trong chudng trinh...

H{p phuc tap
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Céc hop phtc tap st dung cho cdc phan tif chuong trinh c6 chic ning
non-binary. Trong soan thdo FBD c6 2 dang “hop chuin“(standard boxes):
hop khong c6 thong s& EN/ENO (vi du chifc ning Set/Reset, timer, counter
va cdc hdp so sdnh) va hop cé thong s6 EN/ENO (vi du hop MOVE, chite
ning todn hoc va sd hoc, chuyén ddi dang sd liéu). Néu goi mat khdi logic
ching han khéi ham thi FBD ciing hién thi khdi goi dang hop dang c6 cdc
thong s6 EN/ENO.

Théong s6 EN/ENO

St dung ngd viao EN (enable input) dé€ diéu khi€n viéc xi& Iy mot hop.
Chi khi nao két qué ctia phép todn logic tai ngd vao biang “1 thi chifc ning
mdi dugce thuc hién. Khi hdp dudc xit 1y ma khong 6 16i thi trang thdi tin
hiéu ngdé ra ENO (enable output) 1a “1“. Ban cé thé n6i cdc hop bing
EN/ENO néi ti€p dé dam bio mot hop chi duge xi 1y néu hop trude n6 da
dugc xtr 1y ma khdng c6 16i hoic cho phép si dung RLO d€ kich hoat/khong
kich hoat cdc hdp ndi ndi tiép.

Phép toan logic bit trong FBD

FBD c6 cic chitc ning AND, OR, EXOR dé€ thuc hién céc phép todn
logic dua trén céc trang thdi tin hiéu nhi phan. Ban nhap cic dia chi muén
ki€m tra trang thdi tin hidu fai cic ngd vao clia cdc chic ning niy va st
dung trong phép toan logic.

Trong FBD ban viét mdt phép toan logic bit cho mot network. Mot
phép todn logic c6 thé chi gdm mot hop chiic ning hodc c¢6 thé c6 nhiéu hop
chitc ning dudc ndi v4i nhau. Trong vi du bén dudi hop AND c6 ngd vao
tryc ti€p #Manual_ON vi ngd vao phl dinh #Automatic_mode dudc ndi tdi
hop OR c¢6 ngd vio thi 2 duge ndi t6i 1 cdng AND. N&u #Automatic_mode
c6 trang thai tin hieu “0% thi #Manual_ON diéu khién ngd vio Set clia hop
SR, con khi #Automatic_mode c6 trang thdi tin hiéu “1* thi #Auto_ON diéu
khién ngd vio Set ciia hop SR.

Tao phé dinh két qua ki€ém tra hodc két qua cta phép todn logic bing
cachi chen mot vong tron (o) vao ngd vao hodc ngd ra cia mot hop.

Mat phép toanlogic phdi c6 diu cudi, thudng thi ndi téi mot ngd ra hay
chifc ning Set/Reset. Soan thio ki€u nhanh hinh T cho phép ban ndi mot
phép toan logic téi nhiéu hop (da ngd ra). Ciing c¢6 thé thuc hién cic phép
to4n logic phu khic sau nhdnh T va trudc dau cudi.
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Hinh 4.11 Vi du vé chitc ndng nhi phdn trong FBD
Chifc niing so trong FBD

Cic chifc ning s6 duge bidu dién & dang cdc hop. Mot hop s c6 thé xir
1y mot hodc 2 gid tri ngd vao va chuyén két qua tdi ngd ra.

Ngd viao EN ciia mot hop quyét dinh chitc ning hdp c6 duge xit Iy hay
khong: néu ngd vao EN c6 trang thdi tin hiéu “1* thi hop dudc xt 1y. Néu
chitc ning hop duge xi 1§ ma khong c6 16i thi ngd ra ENO c6 trang thdi tin
héu “1“. Néu c6 16i hoic chic ning khdng dugc xt 1§ vi EN = “0* thi ngd ra
c0 trang thai tin hiéu “0%.

Ban ¢6 thé lién két ENO va EN dé ngd vao EN clia hop diu tién diéu
khién viéc x{r 1y cta tit ci cdc khéi phia sau. Ngo ra ENO cda hop cudi
cung s& chi bdo 16i cho tat cd céc hop.

Chon cdc hop tur Program Elements catalog ; cling c6 cac hdp “trung
tinh“ cho phép ban dit nhan cho chic ning ban mudn.
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D/STL/EBD - [FC10 -- Sach, $7387 Program(1)]

iF File Edit Insert PLC Debug Wiew Options Window Help a %
DE2aE &8 % BE Godh || e | B 6
OE & EEEEL LT =W
Hetwoxrk 2 : Trinh bay cac chuc nang Digital A~
Cac bien #Gia tri 1 wi #Gis tri 2 duce cong lai woi nhau. 3au do gis fci trung
linh duoc tinh wa ket gqua duoc luu tru vao bien ngo ra #EetQua.
Ngo wao hop cong #tinhtoan dieu khien cach thue tinh. Trang thai tin hieu "1"
tai bhien ngo ra #tinhtoa OK cho biet phep tinh da duoc xu ly ma khong vuok qua
gia tri cho phep
ADD|
#tinhtoan ——EN
#Gig tri 1=—1IN1 OUTH#t INT
DI
#¢ia tri 2 —1IN2 ENQm————EI
#tinhtos
#t INT—IN1 OUT#Ket{ua 0K
2 =—1INZ2 ENO
Hetwork 3 : Eo =o sanh phep toan logic
Mot bo so sanh zo INT dat cac bien ngo ra #Oualso len "1" neu tom do dong co
fPuot gua 1500 vong/phut. Hgo ra #QuacCan duoc AND voi Gin hieu #xung nhip. Ket
gua cua phep toan nay dieuw khien ngo ra §lanhPan
CMP =|
#Tocdo = IN1 Houacao
1500 — INZ N
&
#CanhBao
#xung nhip — .
< >
Press F1 ko get Help. 2 |offline labs 5.2 [Tnser g

Hinh 4.12 Vi dy vé chiie ning s6 trong FBD.

4.7 Statement List (STL)
Cau tric mot lénk STL

Trong soan thio Statement List (STL) ban viét chudng trinh tng dung
dang chudi cdc cau 1énh. Mdi mot ciu 1énh chita mot [énh (instruction) xdc
dinh nhiém vu, phu thudc vao dang cau I¢énh ma kém theo 1&énh con c6 dia
chi ma 1&nh thuc hién.

Vi du trong ciu lénh “A 1 1.0“ thi Iénh “A* ¢ nghia can kiém tra xem
trang thdi tin hiéu c6 bing “1“ chua va 13y k&t qud nay AND véi RLO. Lénh
A tidc dong t6i dia chi “T1 1.0 “. Trong ciu 1énh* = Motor_ON* thi 1énh “ =*

(gan thong s6) c6 nghia 12 RLO dudc gan cho mdt dia chi 1a “Motor_ON*.
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Phép toan logic bit trong STL

Ciéc phép todn logic bit dugc thé hién trong soan thdo STL bing cic
1énh ki€m tra trang thai tin hiéu chita phép toan logic va loai kiém tra dudc
thuc hién. Vi du: I€nh “O* c6 nghia la kiém tra xem trang thdi tin hi¢u bing
“1“ chua va thyc hién phép todn OR ; Iénh ON c6 nghia la kiém tra xem
trang thdi tin hiéu biing “0* chuwa va thuc hién phép todn OR. Khi dia chi
dugc ki€ém tra xem n6 c6 trang thdi tin hiéu c6 bing “1“ hay khong thi phép
toan logic st dung trang thdi tin hiéu ctia n6, con khi dia chi dudc kiém tra
trang thdi tin hi€u “0“ thi phép todn logic st dung trang thdi tin hiéu phd
dinh clia né. K&t qud clia phép todn logic dugc gin cho mot dia chi bing
1énh = (gin), S (set), hoic R (reset). Viéc kiém tra trang thai tin hiéu k€ ti€p
bit ddu mot phép todn logic méi. Ban c6 thé vict nhicu phép todn logic trén
mot network va tdch chiing ra bing mot hang tring.

B34 LAD/STL/FBD. - [FC10 -- Sach. S7387 Program(1)] X
i} File Edit Insert PLC Debug View Options ‘Window Help = o
D& & 2R - | e
25 0 OE e { s K?
[ ity - [Tl CIIT PSP CUSIT I PIrenr TS ITEITY LT w7
Network gom co wot flip-flop 3R lam chuc nang nho. Ngo vao Set duos dieu khien
lboi mot so cac tiep diem mac noi tiep va =ong song, trong khi ngo wvao Reset
duoe dieu khien boi mot mach song song. Ngo ra cua flp—flop SR duoc AND voi tin
hieu #Ensble va sau do noi toi & ngo ro #Motor Start wa #Motor Running
Al
al
A #Manual ON #/Thue hien phep toan AND
AN #automatic mode
o] /7 OR phep toan AND
A #AutD_ON
A #rutomatic mode
)
5 #oommand /4 Zet chuc nang nho
A
o #lintor OFF 4/ chuz nang OR
oN  #Loi 1l
)
R Hennmand /7 Reser chue nang nho
A Hoonmand // Lay ngo ra chuc nang nho
!
i #Enahle
= #Motor Start /fDua den ngo ra
= #Motor Running e
< | bd
Press F1 ko get Help. 2 ffline mbs <52 MNwlLln? Insel

Hinh 4.13 Vi du vé chitc ndng nhi phdn trong STL.
Chiic ning so trong STL

Céc phép todn s6 dugc xit 1y trong céc thanh ghi tich lity (Accumulator),
chiing 12 c4c thanh ghi trong CPU diing d€ lvu trit cdc gia tri tam thdi. Mot
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Iénh Load nap mot gid tri vao Accumulator 1, [€nh Load thd 2 nap mot gid
tri khdc vao Accumulator 1 va ndi dung truGc d6 ctia Accumlator 1 dudc ddy
vao Accumulator 2. Biy gid c6 thé thuc hién phép todn giita 2 gid tri nay, vi
du phép cong. CPU luu trit két qua vao Accumulator 1 va két qud co thé
copy t6i dia chi khac bing 1énh Transfer.

Trong vi du dudi thi dia chi #Gia_tri_1 va #Gia_tri_2 dugc nap vao cac
bd tich liiy biing 2 1&énh load va dudc cOng vSi nhau biing 1énh +1. cAu lénh T
#t_INT truyén két qua tir Accumulator 1 va luu trif tai dia chi #t_INT.

C6 thé ki€m tra trang thdi tin hiéu cia mdt phép todn sd bang cic 1énh
ki€m tra hoic dung chic ning nhdy truc ti€p. Ching han, ¢4 thé ki€ém tra
tran pham vi bing 1énh A OV hoic JO label (nhin nhiy). Ciing c6 thé kiém
tra xem “Result = zero“ hodc “Result =positive“. Cac phép todn sd ludn
dugc x{ 1y; tuy nhién ban c6 thé cho phép mdt phép toin sd cé duge xir 1y
hay khong phu thudc vio cic diéu kién biing cach diing 1énh nhdy c6 didu kién.

8 LAD/STL/FBD - [FC10 - Sach_S7357 Program(1 - EEX
{F File Edit Insert PLC Debug Yiew Options Window Help - ax
el & @ = < Bl g
T L ME e ) [ 1 2
Hetwork 2 : Chuc nang toan hoc voi #
AN #tinhtoan 44 Neu #tinhtoan ="0"
JCE M11 /4 thi nhay bho gqua phep tinh
L #Gia tri 1 S/ Nap #Gis tri 1 wva #Gia tri 2
L ficia tri 2
+I £ Cong
T #t INT 4/ Chua wao hien trung gian
IO M11 44 kiem tra co bi tran?
L #t_INT /S Ket qua trung gian chia 2
L z
Fi
T #Eetoua £/ sra chua wvao #KetQua
AN w1ty /4 Neu khong co tran
JCE M1z 4/ thi nhay den nhan MI1Z
M1ll: HOT A4 nguoe lai phu dinh bit BLO
M1z = #tinhtoan_OK
Hetwork 3 : Bo so sanh phep toan logic
L #Tocdo // Bien #Tocdo
T 1500 /4 wa hang so 1500
>1 44 Neu #Tocdo lon hon 1500
e #ouacao 44 thi set #uaCao G
< >
File/Block saved, 2 affline \abs < 5.2

Hinh 4.14 Vi dy vé phép todn s6 trong STL.
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4.8 Ngon ngit diéu khié€n cé cau tric SCL
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chi toan cuc, gidng nhu cdc ngd vao va cic ngd ra, hay cdc thdng so tir cée
khéi khac. Céc khdi duge két ndi tao thanh chuong trinh ma cdc mi ¢o thé
Xt Iy dudc tao tir man hinh soan thio CFC. Chuong trinh ciing c6 thé chita
cdc nhém uvu tién khac nhau (mdc do xr 1y chuong trinh).

Bi€u d6 1a cac khung vé trong CFC

MOi biéu db c6 thé chita d&€n 26 biéu d6 thanh phin, mdi biéu da thanh
phin dugc thanh 1ap 6 trang. Cic trang dugc sip x&p thanh 2 cot 3 hang
trong man hinh. Khong gian 1am viéc c6 cdc thanh 1€ trén ca 2 canh lién két
dén céc trang khac hay bidu d6 hoic cac dia chi toan cuc.

Mot biéu dd c6 thé dude “cai dat” trong mot bi€u d6 khac. Sau d6 né
xuét hién nhu 13 mot hop den véi cac két n6i diude thist k& va c6 thé duge
md va soan thdo gidng nhu bat ky biéu d6 nio khic. Ban c6 thé sit dung
phuong phéap nay dé€ tao céc cu tric theo cip bac.

Soan thao cac bi€u d6 CFC

Trong S7 program ctia SIMATIC Manager, ban tao mot thu muc biéu
dd c6 tén Chart bing cach chon menu INSERT > S7 SOFTWARE - CHART
FOLDER va tao mot biéu d6 méi bang cich chon INSERT = S7 SOFWARE
- CFC. Sau d6 ban khdi dong man hinh soan thio CFC bing cdch nhap dip
chudt 1én bi€u d6 mdi. Trong Chart View, vdi viéc chon dd phong dai ding
ban sé& thady khong gian 1am viéc va cic thanh 1&. N&u Catalog khdi khong
dugc hién thi, chon View = CATALOG.

Catalog khoi chira ¢dc khdi dang tdn tai (dugc nhip), cdc phép todn co
ban nhu AND hay cac chiic niing so sdnh, cdc thu vién khdi, va cdc khdi do
ban tao, cic khéi khong chiém chd (khdng dudge biéu dién) va céc bi€u dd
ton tai. N&u ban mudn st dung CFC @€ ndi cac khéi tu tao, thi cdc khdi nhé
trong thu vién dudi ...\Siemens\Step7\S7libs. C4c khdi c6 thé dudc viét trong
bat ky ngdn ngit nao.

Ban c6 thé 18y cdc khdi tir catalog vio mit phing lam viéc. Bay gid
ban cé thé gan tham s& cho cdc ngd vao va ra clia cac khdi (nhap vao céc
dia chi toan cuc cho chiing) hay ndi chiing d&én cdc ngd vao va ra clia cic
khdi khac. Néu ban nhan thdy ric réi trong viéc ndi cic dudng thing, ban c6
thé sl dung cic bo noi thay the (n6i khong dudge hién thi nhu 1a mdt dudng
thang). Ban c6 thé chon céc dic trung khic nhau cho cdc ngd vao va ra clia
khéi, cho vi du, ban c6 thé 1am cho chiing khong hién thi trong CFC hay
ding ky ching @€ giam sat.
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Trong ch& dd ki€ém tra ctia man hinh CFC, ban c6 thé quan sit gia tri
clia tit ci su ndi khdi dudc gin cdc phin ti dia chi dif liéu la cdc tham s6.
Trudc khi c6 thé 1am diéu nay, ban cin phai ding ky su k&t ndi tuong thich
dé quan sit va dit khodng thdi gian tai nhitng gié tri dugc cAp nhat.

4.10 Piéu khi€n trinh tv GRAPH (sequential Control GRAPH)

S7-GRAPH 12 mdt phuong phép lap trinh d6 hoa cho cdc hé thong diéu
khién trinh tv. Phan mém nay tuong thich v6i ngdén ngit SFC theo tiéu
chudn IEC 113-3 (DIN EN 61131-3). D€ st dung S7-GRAPH ban phii can
SIMATIC Manager (STEP 7 Basis).

Piéu khién trinh ty 1a gi?

Trong hé diéu khién trinh tw, khong giong nhu hé didu khién logic,
khodng gin c¢d dinh tin hiéu cdc ngd vao dén cic ngd ra ma 1a k&t qua thai
gian ctia né. Qua trinh diéu khién dugc thic hién 6iY cai nay dén cai kia dugc
chia thanh tirng budc riéng. Mot budc bao gdm mot hay nhiéu tic dong, vi
du déng mach hay cdt mach dong cd. Chi nhitng tic dong clia nhitng budc
dang xt ly dugc thuc hién. Budc ti€p theo khang thé duge xi Iy cho dén khi
diéu kién chuyén ti€p dat dén. Su chuyén ti€p cé thé phu thude vao qud
trinh, vi du tin hiéu tir cic miy déu dugc diéu khién hay thi€t bi hoic phu
thudc vao thdi gian, vi du k&t thic mot thdi gian chd.

Mot diéu khién trinh tw, hay “bo trinh tu”, bit ddu véi mot budc khdi
tao, c6 thé c6 nhiéu bude khdi tao trong mot bd trinh ty. Trong mot bd trinh
tu tuyén tinh dugc di theo bdi cdc chuyén ti€p luan phién va céc budc.

CAu triic ciia b trinh (i dugce lap trinh ddu tién

Mot bd trinh (i bao gdom mot khoi ham (FB) va mot khai dit liéu (DB).
Khoi ham diéu khi€n bd trinh tuw. Khoi dit liéu 13 cdc khdi thi cap cho bo
trinh tu FB va chita ciu tric clia bd trinh tu va dit liéu lién quan.

Ban chon thu muc Blocks trong SIMATIC Manager va tao mot FB bing
cach chon INSERT -2 S7 PROGRAM > FUNCTION BLOCK. Trong hop
thoai Properties ban chon ngdn ngit 1ap trinh 1a GRAPH. Sau d6 nhap dip
chudt dé khdi dong phan mém S7-GRAPH.

S7-GRAPH cheén vao budc dau tién va sy chuyén ti€p dau tién trong
mot khoi rdng. By gid ban tao ciu tric bd trinh ty. Ban c6 thé thuc hién
diéu nay bing hai cdch: trong ch&€ d6 soan thio INSERT - DIRECT ban
chén mot ky hiéu bd trinh tu, vi du mot cip budc/chuyén ddi, trong vi tri
dudc chon; Trong ch& dd soan thdo INSERT - DRAG & DROP ban dung
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budc duge kich hoat) va D cho Delay (dia chi khong dudc dit cho dén khi
thdi gian x4c dinh dat d&€n va bi reset khi buc khong dudc kich hoat).

Ban c6 thé 1ap trinh sy chuyén ti€p hoic 1a trong Ladder Logic (L AD)
hay Function Block Diagram (FBD). Ban c6 thé st dung cdc phin i AND
va OR, hoic lién két ndi ti€p hay song song, va so sanh.

Cic chiic ning khic diéu khién sy xif 1y ctia chuong trinh 13 Interlocks (
“Interlocks” dnh hudng dén cic tic dong riéng trong mot budc) va giam sat
budc dnh hudng dén sy chuyén ti€p cho cic budc sau.

Goi b trinh ty va xi Iy

Khi ban luu kh6i ham bd trinh tu, S7-GRAPII bién dich né va tao ra
khdi dit liéu thit cAp phu thudc. Bay gid ban phai goi mdt cip FB/DB trong
khéi duge xit 1y theo chu ky, vi du khdi t8 chiic OB1, d& cho phép bo trinh tu
dugc xtt 1y.

4.11 Piéu khién theo @6 hinh trang thai véi HIGRAPH

Phan mém S7-HIGRAPH 13 mat phuong phap 1ap trinh dd hoa cho cic
hé diéu khién dd hinh trang thdi. N6 cin phﬁn mém cd sd 1a SIMATIC
Manager (STEP 7).

Hé diéu khién dé hinh trang thaila gi?

Hé diéu khién dd hinh trang thdi mo ta trang thdi clia may va qud trinh
va cdc chuyén ti€p c6 thé cé giira cac trang thdi nay. N6 1a mot phin mém
dic biét cho cdc qua trinh khong trinh ty, khong ddng bo. Toin bo trang thai
va chuyén ti€p dugc goi la @5 hinh trang thai. Nhiéu db hinh trang thii c6
thé dugc k&t hgp thanh mot nhém dd hinh.

Mot @6 hinh trang thdi bit diu vdi trang thii khdi tao. N&u mot diéu
kién cho su chuyén ti€p ra cla trang thai nay dudc thda man, trang thdi lién
hé véi né trd nén tich cuc. Nhiéu chuyén ti€p c6 thé duge gan vao mot trang
thai. N&u tit ¢A ching thda mén tai ciing thdi diém, thi sy chuyén tiép trang
thai dwge dieu khién vdi quyén vu tién. Tai mot thdi diém chi c6 mot trang
thii c6 thé dugc kich hoat. Mot “chuyén ti€p bat ky” dén tir tit ca trang thai
t6i mot trang thdi dich; mot “ chuyén ti€p ngudc” di ngudc trd lai tir trang
thai hién hanh dén trang thai trudc.

CAu tric cia dd hinh trang thii dugc lap trinh diu tién
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Ban st dung tip tin ngudn d€ viét mot chuong trinh d6 hinh trang théi.
N6 dugc tao tir mot FC va mot DB. Ham FC diéu khién dd hinh trang thai;
khdi dit liéu chia cac dif liéu lién quan.

Trong SIMATIC Manager, chon thu muc Source file va tao mgt chuong
trinh ngudén cho S7-HIGRAPH bing cdch chon menu INSERT - S7
SOFTWARE - STATE GRAPH. Vé&i viéc nhap dip chudt trén tap tin ngudn
sé khdi tao phan mém S7-Higraph. Mot d6 hinh trang th4i rdng chiia trang
thai khdi tao va su chuyén ti€p khdi dong.

Ban hay st dung INSERT 2> STATE dé dinh vi ¢dc ky hi€u trang thai
trong mit phing v&. Sau d6 ban lién két cic trang thdi vdi cic chuyén ti€p
(INSERT - TRANSITION). Mot chuyén ti€p bat ky dén tir bat ky diém nio
trong mit phing vé tdi trang thai dich va sy chuyén tiép ngudc tir mot trang
thai trong mit phing vé.

Lap trinh cdc cdulénh cho cdc trang thii va cic chuyén ti€p

Chon VIEW > VARIABLES d& hién thi ctta 56 thong bdo cic tham sd&
khdi va cdc bién cuc bd ctia khdi ham. N&u ban mudn st dung db hoa trd lai
thi chi st dung cdc bi€n nay (st dung cic thit cAp clia d6 hinh trang thai
giong nhu cho cac khdi ham).

Cau lénh cho céc trang thdi va chuyén tiép thi gidng nhu cic cau lénh
STL trong tip tin ngudn. Ban c6 thé 14p trinh bat k¥ cAu Iénh nio ban thich.
MJi cau lénh két thic véi mot ddu cham phdy. Viéce xi 1y cac ciu 1énh cla
mot trang thdi hay mot chuyén ti&p ludn ludn bit diu véi RLO = “1”. Cic
cau lénh ban nhip vao dugec hitn thi trén mit phing vé& cla céc trang thai
hay su chuyén ti&p lién quan. Ban c6 thé dinh vi tit ca cdc phan tif & bt k¥
chd nao trén mit phang ve.

Khi ddnh ddu mot trang thai va chon VIEW = INSTRUCTION, thi ctta s6 doi
xudt hién vdi cdc kidu tac dong va cau lénh. Cac kiéu tic dong xdc dinh cac
tic dong duge x{r ly nhu thé€ nao trong trang thdi kich hoat. Entry Actions
dugc xu ly khi trang thai dudc kich hoat va Exit actions khi khong dugc kich
hoat. Khi trang thdi 1a kich hoat thi Preceding Cyclic Actions dugc xu 1y
tride khi su chuyén ti€p dugc ki€m tra va Cyclic Actions sau khi su chuyén
tiep da dude kiém tra.

Khi ddnh ddu mot chuyén ti€p va chon menu VIEW = INTRUCTIONS
thi cic diéu kién 1ap trinh phai dat dén trude khi sy chuyén ddi trang thai x4y
ra va nhap vao Actions , dugc x&f 1y ngay lap tic khi sy chuyén ti€p dudc
kich hoat.
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5  Chuong trinh nguci dung

B6 diéu khién SIMATIC véi cdc module vao/ra chua thé didu khién
mdy hay thiét bi dugc. CPU yéu cidu mot chuong trinh xt 1y theo ting budc,
Xt 1y cdc ciu 1énh di nhé trong chuong trinh va gidi quy&t nhiém vu diéu
khién. Chuong trinh nay dugc goi 13 “chuong trinh ngudi dung”. Ngon ngit
1ap trinh ctia phAn mém 14p trinh STEP 7 dudc st dung @& viét chitong trinh.

Chuong trinh ngudi ding dugc x& 1y & nhiéu cdch. Sau khi bat ngudn,
CPU xr 1y chuong trinh khdi dong, sau d6 1a chuong trinh chinh (ludn ludn
lip lai lién tuc), chuong trinh chinh nay c6 thé bi ngit bdi cic su c¢d ngit hay
16i v6i chuong trinh lién quan. Mdi ngit c6 cAp do uu tién riéng.

Chuong trinh ngudi diing thudgng dudc chia thanh nhiéu phan riéng. Cac
phan chuong trinh nay dudc goi 1a blocks (khoi). DE cic khdi chuong trinh
nay dugc thuc hién, né phai dugc dwa vio trong cic khéi t6 chitc theo ciu
tric chuong trinh ngudi ding. Khéi chudng tiinh chinh 1a OB1. Cdc khoi
chuong trinh dudc dua vao khdi nay (OB 1) goi la cdc khdi chuong trinh con
va dugc goi tuin tu theo yéu cau cong nghé hay chiic ning clia cic thiét bi
diéu khién.

Trong chuong trinh ngudi dimg, ban lién két cdc trang thai hay gia tri
clia cdc bién dia chi (addresses) v6i nhau va luu trit cdc k&t qua hay dua
chiing ra ddi tugng didu khifn (mdy méc, thiét bi). Cdc viing nhd, con goi 1a
céc ving dia chi, vi du nhw cdc ngd vio va ra dé€ giao ti€p véi doi tugng diéu
khién hay bit ntid cho viec luu trit cdc dif liéu. Ngudi ta phan chia ra céc dia
chi ra 1am hai loai: dia chi toan cuc dudc st dung xuyén sudt trong toan bo
chuong trinh ngudi dung, va cac dia chi cuc bd chi ¢ gia tri trong mot khdi
xdc dinh (v.d cac dir liéu cuc bd tam thdi cho cdc bd nhS cla cic két qud
trung gian dong).

Pé ¢6 thé truy cAp mot dia chi cAn c6 mot su dinh vi 6 nhd (memory
location). Pia chi tuyét doi sit dung su dinh vi 6 nhg dé nhan dang. Ban ciing
c6 thé gan mot dia chi tuyét ddi mot cdi tén va sau dé st dung dia chi ky
hi¢u. Mot vai ngdn ngit 1ap trinh cling cho phép dia chi gidn ti€p ma sy dinh
vi 6 nhé khdng dudc tinh todn cho dén thdi gian chay.

Kiéu dit liéu (data types) xdc dinh ddy gi4 tri va ciu tric ndi (luu trit dir

liéu) ctia cdc bi€n. C6 nhiéu kiéu dir liéu so cAp ma c6 thé dudc xi 1y vdi

133



Chéu Chi bare 5 Chuong trinh nguoi diing

cdc ciu lénh “binh thudng” ctia ngdn ngit 1ap trinh, va kiéu dif liéu phite.
Kiéu dit lieu ngudi dung dinh nghia (UDT) dudc ban dinh nghia, dugc gdn
mot tén va sau d6 dugc st dung trong toan bd chuong trinh.

51  Cac khdi td chifc va caAp vu tién

Chuong trinh toan bd ctia bo x& 1y trung tim (CPU: central processing
unit) bao gdm hé diéu hanh va chuong trinh ngudi dung.

Hé diéu hanh 13 tdng tit ca cdc cAu lénh va céc thdng bdo clia cic chifc
ning diéu hanh trong thiét bi (v.d. cttu 14y dir liéu khi mit ngudn cung cip,
kich hoat cdc cAp dd vu tién, v.v.). Mic du hé diéu hanh 1 thinh phan c&
dinh ctia CPU khong thé thay d6i, ban c6 thé nap no trd lai tir card nhd trong
khi cap nhét chuong trinh.

Chuong trinh nguoi diing 13 tdng tit ca cdc ciu lénh cla ngudi dung da
dudgc 1ap trinh va cdc thong bdo cho xt 1y tfn hidu ma thong qua né hé thdng
hay dv 4n dudc diéu khién bi dnh hudng bdi su phdi hgp clia nhiém vu diéu
khién.

Céc khoi té chitc (Organization block) 13 su giao ti€p giita hé diéu hanh
va chudng trinh ngudi ding. Cdc khdi {6 chifc 13 thanh phan cla chudng
trinh ngudi diing dudc goi va xi7 1§ bdi hé diéu hanh khi x3y ra cdc su ¢ xac
dinh. Cdc khoi t8 chic dude chia ra cdp dé wu tién xdc dinh tudn ty x{r ly
chuong trinh (kha ning ngit 1in nhau) khi xay ra nhiéu sy cd.

S& lugng cic khéi & chife 1a ¢d dinh. Ban c6 thé tu xdc dinh quyén xi
1y uu tién trong khudn kh8 cho phép clia cic CPU. Khong c6 mdt CPU nio
c6 thé xr 1y tit ca cac s co duge xac dinh trong STEP 7. Bang sau chi ra tat
ca cdc khoi t§ chie: Mot CPU cu thé sit dung mot phan trong bang nay.

Bdng 5.1 Cdc khoi té chitc ciia SIMATIC S7
Khdi ¢4 chite Pugc goi Cap d6 uu
tién
Quét chuong trinh chinh | Theo chu k¥ (lip di 1ap lai) bdi hé | 1
(Main program scan) diéu hanh
OB1

Ngit thdi gian cla ngay | Tai thdi diém xdc dinh hay trong mot | 2
(Time-of-day interrupts) | khodng thdi gian (v.d: hang thing)
OB10 d@n OB 17

Ngit thdi gian tré | Sau mot khodng thdi gian c6 thé didu | 3 d€n 6
(Time-delay interrupts) | chinh, dugc diéu khién biing chuong
OB 20 dén OB 23 trinh ngudi dung
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Chuong trinh chinh dudc dit trong khdi t6 chitc OB1. OB1 c6 cAp d6 v
tién xt 1y thap nhat. N6 c6 thé bi ngit bdi tit cdc cdc ngit va 18i. Ban khong
thé thay d6i quyén uu tién x 1y ctia OB1.

Sau khi x{t 1§ chuong trinh trong OB1 két thic, CPU ngay 14p e goi
OB 1 trd lai (c6 nghia OB1 dugc CPU x{ ly theo chu ky). Su x@ 1y chu k¥
nay la kiéu xt 1y “binh thudng” dudc st dung cho PLC. P&i véi nhiéu (ing
dung, tdng toan bd chuong trinh ngudi diing chi dit trong OB1.

Ban c6 thé dit thdi gian x 1y cho chuong trinh chinh d€ c6 thdi gian
cho xt 1y nén. CPU goi OB 90 — tity thudc vio thdi gian st dung- dudc xit 1y
theo phuong phdp “piece by piece” quen thudc vdi mot chu ki day dd cia
chuong trinh chinh. Ciing nhw OB 1, OB 90 ciing ¢6 thé bi ngit bdi tit ca cic
st ¢d ngdt va 16i.

Chuong trinh ngat, cAp dd vu tién

Hé diéu hanh CPU c6 thé ngay lap tic dén mdt uu tién xdc dinh (mot
ngat) va goi khoi t6 chifc di dudc gan. Ban viét chuong trinh ngit trong khoi
nay, biu dién ddp Wng vdi cic ngit. Néu chuong trinh dang xt& 1y hién hanh
c6 quyén uu tién thap hon ngit, thi né bi ngat tai cAu 1énh k& ti€p. CPU “ghi
nhS” tit cd céc dif liéu lién quan. d& sau khi x{ ly chuong trinh ngit, né cé
thé ti€p tuc xi Iy chuong trinh c6 quydn uu tién thap tai diém ma no bi ngit.

Vi du, cdc ngit do cdc thiét bi dudc diéu khién (ngit cing), tir CPU
(ngdt chu ky, ngit thdi gian cta ngay) hay bi kich bdi chuong trinh ngudi
diing (ngit thoi gian tr& va ngit da x¥ 1y). Quyén wu tién xi 1y clia cdc ngit
nay c6 thé dudc dit trong hau hét cac CPU. Né&u c6 nhiéu khdi t§ chifc cho
mot kidu ngit, thi ban ¢ thé gan cho mdi OB mot cAp do vu tién riéng. Khi
hai sy ¢80 x4y ra tai mot thoi diém, su ¢6 ¢6 quyén uu tién cao hon dudc xi
ly truSc. Vi viée xae dinh cdc tham sd ctiia CPU, ban x4c dinh dugc cip do
uu tién cho nhiéu khdi t8 chic. Cac khdi khong st dung ban cho quyén wu
tién 0.

Chuong trinh i5i

Khi céc 16i x4c dinh x4y ra, CPU dép ng ngay biing c4ch goi c4dc khoi
t6 chiic chita chuong trinh 18i. Ngudi ta phan biét ra giita 16i ddng bo va 15i
khong ddng bod. Ldi khong dong bo 1a 16i khong phu thudc dén sy xir 1y
chuong trinh (v.d. mit ngudn cung cip & thi€t bi md rong hay ngit & viéc
thay d6i mot module). Lbi ddng bd 1a 16i dudc tao ra bdi su xi 1y chuong
trinh (v.d dinh dia chi d&€n mot dia chi khong ton tai hay mot 16i trong
chuyén ddi kiéu dit lidu).
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Khdi dong c6 thé dugc kich bing tay bdi cong tic chon ch€ d6 hay mét
chifc niing truyén thong, hay ty dong bing cich bat ngudn cung cip

Khong c¢6 su gidi han & do dai cia chuong trinh khéi dong va khong c6
han ch€ thdi gian § viéc xi 1y chuong trinh khéi dong. Khong c6 mdt ngat
nao dugc xi 1y trong khi chuong trinh khéi dong dang duge xi 19.

Trong khi kh&i dong, CPU cap nhat cdc chifc ning thoi gian, bo d€m
thdi gian hoat dong va dong hd thdi gian thuc. Cdc module ngd ra khdng cho
phép tin hi€u ra trong khi khdi dong.

Cold restart (Khéi dong ngudi)

Trong cold restart, CPU tu ddt né va cdc module vao trang thai co ban
da thiét k€&, x6a tat cd cdc dir liéu tir bd nhd hé thdng (efing nhu dit liéu co
dinh retentive) va goi OB102. Chuodng trinh hién hanh va cic di li¢u trong
bd nhé lam viéc bi x6éa. Chuong trinh dude nap lai tir bd nhé chuong trinh
(néi cach khic 1a reset bd nhd, bd nhé chuong trinh RAM khodng bi xda).
Sau khi khdi dong ngudi, CPU xt 1y chudng trinh chinh trong OB1 tir vi tri
bit dau.

Hot restart (Khéi dong néng hay khdi dong lai toan bo)

Trong khdi ddng néng, CPU tw diat nd va cac module vao trang thdi co
ban di thiét k&, x6a céc dit liéu khdng c6 dinh tir b nhé hé thdng va goi
OB100. Chuong trinh hién hanh va dir li€u hién hanh trong bd nhé lam viéc
dugc gitt lai. Sau khi khdi dong nong, CPU x{ 1y chuong trinh chinh trong
OB tir vi tri bit dau.

Warm restart (Khéi ding lai)

Khi STOP hay mat ngudn, CPU luu tit ca céc sy ¢ ngit va cdc thanh
ghi trong CPU cung ¢&p d€ xit Iy chuong trinh ngudi ding. Do d6, khi khdi
dong lai, 06 o6 thé ti€p tuc tai thdi diém chuong trinh bi ngit. Cé thé 1a
chuong trinh chinh, nhung ciing c6 thé 14 chuong trinh ngit hay 16i. Tat ca
céc sy co ngit “cli” duge luu va dudce xi ly. “chu ky con lai” (remaining
cycle) la it diém trong chuong trinh ma CPU ti€p tuc sau khi khéi dong lai
dén diém k&t thic chuong trinh chinh thi vin dudc d€m nhu khdi dong,
khing c6 ngdt méi nao dugc xit Iy. Cac module ngd ra bi chin lai va & trong
trang thai cd ban. Khi dit tham s6 cho CPU, ban c6 thé xdc dinh sau bao lau
ctia ngit, CPU dugc phép thuc hién khéi dong lai (100 ms dén 1 gid). Néu
thdi gian ngit dai hon, thi chi c6 khdi dong ngudi hay khdi dong néng dudc
cho phép.
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5.4 Reset by nhé, thudc tinh nhé lau dai (Retention)
Reset by nhé

Reset bo nhg dit CPU vao “trang thdi cd ban”. Reset bd nhg chi co thé
dudc thuc hién véi thiét bi lap trinh khi CPU & trang thdi STOP, hay vdi
cong tic chon ché dd: cong tic dugce giit & MRES it nhat 3s, sau d6 thi ra,
sau thdi gian 16n nhét 1a 3s dé cong tic lai vi tri MRES 14n nifa it nhdt 3s.

CPU x06a toan bd chuong trinh ngudi dung trong bd nhd lam viéc va bo
nhé RAM. B0 nhé hé thdng véi cdc viing dia chi cling bi x6a, khong phu
thudc vao viéc dit thudc tinh retentive (ghi nhg). CPU reset tit ¢d cac tham
sO clia tit cd cdc module —ciing nhu ban thin né- vé trang thai chuin. Ngoai
trit cac tham s6 MPI. Chiing khong bi thay ddi dé CPU bi reset bd nhd vin
dugc dia chi trén MPI bus. Khi reset, viing dém chin dodn, ddng hd thdi
gian thyc, va bd d€m thdi gian hoat dong ciing khong bi reset. Néu mot card
nhg flash EPROM dudc cai dit, thi CPU sao chép chuong trinh ngudi dung
tir card nhd d&én bd nhé 1am viéc. Néu card nhd chia cdc dir licu thiét k&,
diéu nay ciing dugc CPU sit dung.

Thudc tinh nhé 1au dai (Retentive)

Mot viing nhd 1a retentive khi ndi dung ctia né dugc giit 1ai & khéi dong
néng. Ving dia chi retentive c6 thé 1a bit nhd, timer, counter va & S7-300 1a
viing nhé dit liéu. S6 luong dit lidu retentive tily thudc vao CPU. Ban c6 thé
xdc dinh § cdc tham s6 clia CPU (rong thanh “Retentive Memory” viing nio
Ia nhé 1au dai (retentive).

Su dit chinh cho thuoc tinh retentive dugc dit trong cac khoi dit liéu hé
thong (SDB) trong bd nha 1am viéc (c6 nghia 12 card nhé). Néu card nhé 1a
card RAM, thi pin backup phai dugc st dung cho PLC, d& nhé su dit chinh
retentive.

Né&u ban su dung pin backup, trang thdi tin hiéu cda bit nhg, timer va
countei dige dinh nghia nhu la retentive dugc luu giit. Chuong trinh va dit
liéu ngudi dung khong bi thay d6i. N&u card nhé 1a flash EPROM va khong
cé pin backup, thi S7-300 va S7-400 c¢6 cdc phdn dng khic nhau. V6i S7-
300, thi trang thdi tin hiéu ctGa bit nhd, timer va counter dinh nghia la
retentive dudc luu giit. V6i s7-400 thi khong. Noi dung cla cac khdi dit liéu
dat 13 retentive cling dudc giit & S7-300. Hay nhd lai ring, véi S7-300, noi
dung ctia cdc mang dit liéu retentive dudc chia trong CPU chd khong phai
trong card nhé.
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C4c khoi dif liéu con lai (ddi véi S7-300) va tat ci cdc khdi dif liéu (dai
v6i S7-400) dudc chép tir card nhé d&én bo nhé lam viéc. Cac khdi ma ciing
dudc chép. Chi cé cac khoi dit liéu tir card nhé 13 dudc giit retentive. Cac
khdi dit liéu duge tao vdi SFC22 CREAT_DB khong phdi 1a retentive. Sau
khi khéi dong, cdc khéi dit liéu c6 ndi dung chia trong card nhég, c6 nghia 1a
ndi dung da dudc 1ap trinh.

5.5  Chuong trinh chinh

Chuong trinh chinh 1a chudng trinh ngudi dung dudgc xi 1y theo chu ky.
Su xit Iy chuong trinh theo chu k¥ 12 sy x{r Iy “binh thuting” d6i véi PLC. Pa
s6 cac bd diéu khién chi st dung xi 1y chuong trinh ki€u ndy. Khi x@ 1y
chuong trinh diéu khién su ¢& dudc st dung, thi n6 chi thudng 1a bd sung cho
chuong trinh chinh.

CPU chi x{r 1y chuong trinh chinh khi & ch&é do RUN. CPU hoat dong
khi cdng tic chon ch& do & mit trude cia CPU dudc dit 8 RUN hay RUN-P.
O RUN-P, ban c6 thé€ 1ap trinh CPU biing thiét bi lip trinh k&t ndi véi né. O
vi tri RUN, ban c6 thé 14y chia khéa ra dé€ khdng mot ai c6 thé thay ddi &
ché& do hoat dong. o} vi tri nay, chuong trinh chi cé thé dugc doc.

Té chitc chuong trinh

Chuong trinh ngudi dung thudng dudc chia ra thanh nhiéu phin riéng
(céc khdi). Khi mot khoi dude xt 1y, né phai dudc goi. Chi c6 cic khéi t&
chitc khong dugc goi bdi chuong trinh ngudi dung ma la duge khdi dong
bing hé diéu hanh ctia CPU.

Vi cau tric ctia chiong trinh, ban x4c dinh CPU x{ 1y khdi & sut ¢6 nao
va s tudn tu ndo. Cho vi du, ciu tric chuong trinh thd dudc tao khi ban 1ap
trinh goi cdc khdi cho chuong trinh chinh trong khdi t6 chiic OB1. Trong céc
kh6i “cip d6 cao han™ niy, ban c6 thé goi cac khdi khic va ciu tric chuong
trinh ngudi dung chi ti€t hon, va v.v..

Theo nguyén tic, c6 2 cach d€ chia cdc nhiém vu ty dong tdng thanh
céc nhiém vu thanh phan nhdé hon. Mot ciu triic chuong trinh cdng nghé
(technological program structure) nguyén thily dua trén cd s& thiét 1ap thiét
bi dudc diéu khién va dugc chia thanh thiét bi, thi€t bi thanh phan va cic bd
phan. C4c phan riéng clia thi€t bi hoic du 4n dugc diéu khién tuong thich
v6i ¢dc khau chuodng trinh riéng. Vi du: thiét bi thanh phin “bing tdi” ¢ thé
bao ¢om: cdc phan t bing tai khdc nhau, xe, cic tram ning. C4c thiét bi
thanh phin nay ciing bao gdm cdc phu ting riéng nhu cdc dong cd, van, va
cdc phan ti chi thi. Mot ciu triic chuong trinh chifc ning (functional
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program structure) dua trén co s& chiic ning diéu khién dugc thyc hién. Cée
khdi cidp dd thAp hon chita chuong trinh clia cdc chic ning thanh phin. Vi
du: chic ning “thdng bio nhan dugc” cé thé bao gdm thdng bio diéu kién,
thong bao luu trit va thong bdo ngo ra.

Long cac khdi goi

Trong thdi gian hoat dong, CPU tao mot 16i di vao trong ngin x&p khdi
(B-Stack) cho mdi khdi dugc goi. Vi thong tin nay, CPU ¢6 thé ti€p tuc xi
ly & khoi dugc goi, sau khi x{r 1y cdc khoi dude goi két thiic. Cac khdi dude
goi ti€p theo viét de dit liéu khdi goi trude trong B-stack. N&u su goi khdi
“ldng nhau” dugc tao trong khoi dudc goi, thi CPU thiét 1ap méat phan t& mdi
trong B-stack. SO lugng cdc phan tir B-stack bi giGi han & gid tri cuc dai ctia
mot CPU x4c dinh. N&u ¢é qud nhiéu sy goi khdi “16ng nhau” dudc tao 16n
hon gid tri cuc dai cho phép, CPU di vao ché€ do STOP véi thong bdo 15i
“Tran ngin x€p khdi (block Stack overflow)”.

5.6  Thong tin khéGi dong

Hé diéu hanh ctia CPU chuyén ddi thong tin khdi dong trong 20 byte
diu tién cta dit liéu cuc bd tam thdi dé€n moi khoi t chic. Ban ¢6 thé tao
thong bao cho thong tin khdi déng theo y ban, hoic c¢6 thé sit dung khudn
mau tr Standard Libarary trong chuong trinh Organization blocks.

Bang dudi diy chi thong tin khdi dong nay cho OB, tén ky hiéu chuin
va cdc ki€u dit liéu. Tén c6 thé dugc ddi sy dinh danh phit hgp vé6i yéu cau
clia ban. Mic dit vay, néu ban khong st dung thdng tin khdi dong, 20 byte
diu tién cla dit liéu cuc bo tam thdi phai dude phuc vu cho muc dich nay (c6
nghia 1a mot méng 20 byte).

Thong tin khdi dong ctia OB1 cho ban biét sy x{ Iy chuong trinh trong
chu ky dau tién sau khi khdi dong cé hay khong va khdi dong nao duge thyc
hién. Thong tin nay c6 thé dugc st dung d€ dit trudc trong chuong trinh
ngudi diing. Ba gid tri INT trong thong tin khéi dong cung cAp thong tin vé
thdi gian chiu ky clia chu ky sau cling va thdi gian chu ky cuc dai va cuc tiéu
tlr 14n dong mach sau cung.

Nén nhé ring ban chi c6 thé doc thong tin khdi dong ctia khéi t§ chitc,
6 thé i doc truc ti€p trong khdi t6 chife vi dif liéu cuc bo tam thdi dugc dat
& day. Néu ban ciing cin cdc gid tri tir thong tin khdi dong trong cdc khoi
dudc dinh vi § cdc cAp do thap hon, thi ham hé thong SFC RD_SINFO goi
tai di€ém tuong wng trong chuong trinh. SFC RD_SINFO khong chi dugc goi
tai diém bAt ky trong chudng trinh chinh ma 13 trong mdi 16p uu tién. Trong
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chuong trinh, khéi t chiic bdo 156i hay trong khdi dong ciing th&. Ham hé
thong SFC RD_SINFO cung cép cho ban thdng tin khdi dong clia céic khoi t&
chitc hién hanh va thong tin khdi dong cia OB khdi dong dugc xit 17 sau
cung tai cAp do goi thap hon.

Bdng 5.2 Thong tin khéi dong cho OBl

Tén Kiéu Mo ta Su chi dinh
diw lieu
OB1_EV_CLASS BYTE | Nhém sy cd B#16#11= goi OB chudn
OB1_STRT_INFO BYTE Thong tin khdi | B#16#01= Chu ky dau tién sau khi
dong khdi dong néng

B#16#02= Chu ky d4u tién sau khi
khdi dong lai

B#16#03= Mbi chu ky ti€p theo

B#16#04= Chu ky d4u tién sau khi
khdi dong ngudi

OB1_PRIORITY BYTE Cap do uu tién B#16#01

OB1_OB_NUMBR BYTE S6 OB B#16#01

OB1_RESERVED_1 BYTE Dyt -

OB1_RESERVED_2 BYTE Dy trit -

OB1_PREV_CYCLE INT Thoi glan chu | Thoi gian x@ ly (ms) cda chu ky
ky trudc chuong trinh trudc

OB1_MIN_CYCLE INT Thoi gian chu | Thdi gian chu k¥ cyc ti€u (ms) tinh
Ky cuc tidu tir khdi dong sau ciing

OB1_MAX_CYCLE BYTE Thoi gian chu | Thdi gian chu ky cuc dai (ms) tUr
k¥ cyc dai khdi dong sau ciing

OB1_DATE TIME BYTE XAy ra su' cd Ngay va gio ctia OB goi trong chu

k¥ hién hanh

5.7  Cac chifc ning cia CPU
Real-time clock (dong hd thdi gian thuc)

Dong 1o thdi gian thuc cung cAp ngdy va gid. Cic ngit va cic xung thdi
gian ctia ngay cho cdc bo d&€m thdi gian chay dudc bit ngudn tir ddng hd thdi
gian thyc. Né&u pin backup dang hoat dong, thi ddng ho thdi gian thuc ti&p
tuc chay dit cho ngudn dién cung cip bi mit. Reset bo nhd CPU khdng dnh
hudng dén ddng ho thdi gian thuc.
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5.8 B6 dém (Process Images)
Cac module trong by dém (Process Images)

Process Images chita cdc trang thdi tin hi€u cia mot vai module ngd
vao va ra. C6 hai loai bd dém: badng bd dém ngd vao (Process Image input
table: PII) va biang bo dém ngd ra (Process Image output table: PIQ). Bing
bd dém ngd vao dugc dia chi bdi cdc ving dia chi ngd vao (I), va bang bd
dém ngd ra dugc dia chi bdi cac ving ngd ra (Q). Cac ngd vao ra thudng
dugc st dung dé diéu khién mdy hay du 4n.

Process Image 132 mot phan ctia bo nhé hé thong ndi CPU. N6 bit dau
tai dia chi I/O 0 va két thidc tai gidi han dia chi trén da x4c dinh béi CPU.
Gi6i han nay c6 thé dugc dit véi CPU dugc thi€t k& tudng tGng.

Khi ban x4c dinh céc tham s& ctia cdc dia chi module, ban ciing c6 thé
xédc dinh trang thdi tin hiéu cia module ¢ duge dit trong Process Image hay
khong. Ban c6 thé st dung céc dia chi cia Process Image khong dugc gin
cho cdc module tudng tu cac vung bit nhd M. Cic module ma cac dia chi
ctia n6 khong nim trong Process Image dugc dia chi véi cdc ving dia chi
ngd vao ngoai vi (PI) va ngd ra ngoai vi (PQ).

Cap nhat Process Image

Tat cd cdc module s& thudng ditge dinh vi trong ving dia chi cda
process Image. Tat cd cdc module analog nhin mot dia chi bén ngoai
Process Image. Néu CPU c¢6 su phan dinh dia chi tw do, ban c6 thé st dung
bang ciu hinh d€ x4c dinh cho mdi module hoic khdng dugc dia chi qua
Process Image.

Sau khi CPU khdi dong, trude khi OB1 dugc xt 1y 1an dau tién, hé dicu
hanh chuyén dfi trang thdi tin hiéu clia bang bd dém ngd ra (PIQ) dén cic
module ngd ra va doc cdc trang thdi tin hiéu clda cdc module ngd vao vao
bang bd dém ngo vao (PII). Sau d6 OB1 dudc xi 1y, trong khi trang théi tin
hiéu céia bing bdo dém ngd vao van dudc cAp nhat gid tri v6i cdc ngd vao
duge lién két va cic ngd ra duge diéu khién. Sau khi OB1 két thic xong,
mot chu ky méi bat ddu véi viée cap nhat Process Image.

Né&u mot 16i xay ra trong khi cap nhat tu dong Process Image (vi du mot
module khong con tuong thich nita), khi t& chiic OB85 (chuong trinh xif 1y
16i) ditge goi. Néu khdi OB85 khong tdn tai, CPU di vao ché @6 STOP.

Bd dém thanh phan (Part Process Image)
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Su phan bd cic khdi té chic ngit

Mot vai CPU cho phép ban gin cic bo dém thianh phin dén céc khdi t8
chitc cho ngit va cic 16i khong ddng bd. Ban lam diéu nay khi dinh nghia
céc tham s6 cho CPU. Chiing tdi dé nghi dit trong cdc bo dém thanh phan
nay cic dia chi ctia cdc module ma ban dia chi trong chuong trinh ngit. Khi
mot su ¢d ngit x4y ra, bdo dém thanh phan d3 gan dudc cap nhat.

Ham hé thong cho b dém thanh phan

Cé4c ham hé thong SFC 26 UPDAT_PI va SFC 27 UPDAT_PO cap nhat
cédc bd dém thanh phin di dinh nghia clia cdc ngd vao hoic ra. Him hé
thong c6 thé dudc goi tai bt ky di€m nio trong chifong trinhi dé cap nhat bd
dém thanh phin. Véi su cho biét ctia bd dém thinh phan 0, ban ciing c6 thé
cap nhat bd dém cda chuong trinh chinh, vi du khi ban da tit ch&€ do cap
nhat ty dong. N&éu mot 16i xay ra trong cap nhat, thi 16i dudc tudng thuat qua
cédc gi4 tri thu dudc ctia ham hé thong.

5.9  Thai gian chu k¥, thdi gian phdn dng
Thaoi gian giam sat chu ky

Su xtt 1y chuong trinh trong khdi & chiic OB1 dugc giam sit theo thdi
gian. Piéu ndy dudc xdy ra bdi chiic ning “gidm sit thdi gian chu ky”. Thoi
gian giam sat chudn 12 150 ms. Ban c¢ thé dit gi tri nay trong pham vi tir 1
ms dén 6s khi dinh nghia cdc tham s& ctia CPU. Néu xtf 1y chuong trinh dai
hon thdi gian gidm sat chu ky dat thi CPU goi khéi t& chiic OB 80 (“15i thdi
gian”). Néu OB nay khong ton tai, thi CPU di vao ché dd STOP.

Thdi gian gidm sat chu ky bao gdm: thdi gian x& 1y tdng ctia OB1. G
day ciing bao gom thui gian x& 1y cho 16p ¢6 quyén uu tién cao hon (trong
chu ky hién hanh). Céc x{t 1y truyén thong bdi hé diéu hanh (vi du truy xuit
PG trén CPU) ciing cOng thém vao thdi gian chay ctia chuong trinh chinh.

Thai gian chu ky t6i thi€u, xit I nén OB90

Mat vai CPU cho phép ban xéc dinh trudc chu ky t5i thi€u. Néu sy xi
ly chuong trinh chinh, bao gobm cédc ngit, dai bing thdi gian da xdc dinh
trudc, CPU s& ddi cho d&n khi thdi gian chu ky t6i thi€u dat t6i. Sau d6 CPU
hit ddu chu k¥ k& ti&p bing cach goi lai OB 1. Thdi gian chu ky tdi thi€u bi
mat khi mit ngudn. Ban c6 thé xdc dinh thdi gian chu ky tdi thiéu trong
pham vi tir Ims dé&n 6s trong thanh ghi “Cycle/Clock Memory” trong hop thai
“Object Properties” ciia CPU.
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diéu khién dva ra su thay ddi va dit ngd vao. Mot chu ky nita di qua trude
khi ngd ra module phan tng.

Thai gian phan ng & sy thay d6i tin hiéu ngd vao ciling c6 thé nim giita
mot va hai thdi gian chu ky. Thoi gian tré cho cdc module ngd vio va thoi
gian d6ng mach cta khéi dong tir va v.v. ciing dugc cong thém cho thdi gian
phén dng.

Thai gian x{t 1y chuong trinh ngudi dung chifa tit c& cédc thl tuc trong
mot chu k¥ chuong trinh, nhu 12 x{ 1y cdc ngdt, xi 1y trong hé diéu hanh nhu
cap nhit c4c timer, diéu khién giao ti€p MPI va cip nhat bd dém.

Trong trudng hop riéng, ban c6 thé gidm thdi gian phan Gng bing cich
dia chi truc ti€p 1/0 hay st dung hay goi diéu khién sif ¢§ cdc phan chuong
trinh.

5.10 Xu Iy ngit (téng quat)

Xt 1y ngit la ot thi tuc x& ly chuong trinh diéu khién sy ¢6. Khi mot
sy cd xay ra, h¢ diéu hanh ngit x{ 1y chuong trinh chinh va goi khéi t6 chiic
dude gdn cho su ¢d. Trong khdi t§ chiic ngit dic biét nay (OB), ban viét mot
chirong trinh diéu khién phan tng dén su ¢6. Ban c6 thé 1ap ciu tric chuong
trinh trong OB ngit nhu chuong trinh chinh. Sau khi chuong trinh nay dugc
%121y, h¢ diéu hanh ti&p tuc xt 1y chuong trinh chinh tai diém ngit. Nhu viy
mot ngit ¢é thé xay ra sau mdi ciu lénh. Cic su ¢6 ma din d&n ngit chuong
trinh chinh c6 thé 13 cdc ngit va cdc 16i. Khi c¢6 nhiéu sy c6 ngit xay ra thi
X 1y ngit duge diéu khién tudn tu theo quyén uu tién. Nhiéu sy c6 ngit ¢
thé dugc tém tit theo 16p wu tién.
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Thong tin khéi dong

Hé diéu hanh cung cip cho cic khdi t8 chifc ngit thong tin khdi dong.
Thong tin khdi dong niim trong 20 byte diu clia dif liéu cuc bd tam thdi clia
kh&i t8 chifc riéng. Ban phai chic chin khai bdo 20 byte nay cho mioi khai to
chitc néu ban khong sit dung chiing. Chuong trinh cdc khdi 6 chifc trong
standart library d& nghi mot mau cho khai bdo. Ban ciing c6 thé si dung ciu
triic bi€n khédc va gén cho chiing céc tén riéng.

Ban hidy x4c dinh s& lugng dit liéu cuc bd tam thdi cho méi khéi t6 chitc
khi ban dinh nghia cdc tham s& cho CPU. O day ban ciing phai d€ y dén dir
liéu cuc bod tam thdi ciia khdi dude goi bdi OB ngit. Poi vdi mot khoi td

chitc khdng st dung, ban dit s6 dit liéu cuc bd 12 “0".

Badng 5.3 Thong tin khéi dong cho cdc khoi to chitc ngdt
Byte Ngit daxit 1y | Hardware Cyclic Delay Time Tim-of-Day
OB 60 Interrupts Interrupts Interrupts Interrupts
0B40..0B 47 | OB 30..0B38 | OB 20..0B23 | OB 10..0B17
0 Cap sucd Cap sucd Cap sucd Cap sucd Cap sucd
1 Su ¢6 khdi Su ¢6 khdi Su et khéi Su ¢6 khdi Su ¢6 khdi
dong dong dong dong dong
2 Cap wu tién Cap wu tién Cép wu tién Cap wu tién Cap wu tién
3 OB s& OB s& OB 50 OB s& OB s&
4 ; ; A ; ;
5 - Nhan biét dia - - -
chi
6-7 Nhan biét Dia chi bit ddu | Do léch pha Nhan biét Khoéng thdi
nhiém module ms (INT) nhiém vy gian (WORD)
vu(INT) (WORD) (WORD)
8-9 - Thong tin - Khoéng thoi -
gian
10-11 | - Hardware Xung dong hd | tré da hét -
interrupt ms (INT) (TIME)
(DWORD)
12-19 | Piém thoi Piém thdi gian | Piém thai DPiém thoi DPiém thoi
gian sirco swco (DT) gian sy cO gian su cO gian sy cO
(DT) (DT) (DT) (DT)
5.11 Ngiit ciing (hardware Interrupts)

Ngat cting (con goi 1a ngdt xi 1y) dugc sit dung d€ thu nhan cic su cd
nghiém trong tir hé thong dugc diéu khién hay thi€t bi ngay lap tdc trong
chudng trinh ngudi ding va phdn dng v6i mot chuong trinh tuong thich. Céc
khoi t6 chitc OB 40 dén OB 47 trong STEP 7 dudc st dung cho Hardware
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Interrupts. Mot trong 8 khéi t§ chiic nay cé gid tri tuy thudc vio CPU si¥
dung.

Kich mot ngit ciing

Ngit citng dugc kich bdi mot module c6 kha ning ngit. Vi du, c6 thé 13
mdt module ngd vao sd thu nhan tin hiéu tir qué trinh hay mot module chifc
ning ma thong qua qué trinh ciia mot module kich ngit cing. Kich ngit
ciing dudc tao bdi chufn dit “disable”. Khi ban dinh nghia cic tham so cho
module, ban c6 thé cho phép xit Iy cdc ngit ciing (tham s6 tinh) trong thanh
cong cu HW Config trong cAu hinh phan cting. 0 day ban ciing c6 thé xac
dinh ngit cting c6 dudc kich cho mot sy ¢d x4y ra hay khong (tham s6 dong).
Tham s6 dong c6 thé thay ddi trong thdi gian hoat ddng v6i SFC. Khi ban
dinh nghia cdc tham s& cho module, ban ciing c¢é thé gin mot khdi t§ chifc
cho ngit ciing.

Khi mot ngit cling xay ra, cdc khdi t6 chic duge gan ciling phai ton tai.
Né&u khong, CPU dua ra mot ban tin trong viing dém chin dodn va goi khéi
t6 chitc bao 16i khong ddng bo OB 85 (“ Loi xi¥ 1Y chuong trinh”) hay di vio
ch& do STOP. Céc ngit cting chi duvoc kich khi CPU & ché do RUN. Ngit
cting bi loai bd trong khi khdi dong.

DPoc thong tin khéi dong

Trong khdi t6 chifc ngit, ban cé thé biét dude module nao kich cic
ngit. Byte 5, 6 va 7 clia thong tin khdi dong chita cdc dia chi khéi dong cla
module ndy. Byte 8 d€n 11 chifa trang thdi clia cdc ngd vao digital, va cdc
trang thai ngét clia module d6i v3i cdc module khac.

Thié't k& cac ngit exing irong CPU

P& thiét k& cac ngit cling trong CPU, goi cAu hinh phan ctng véi cong
cu HW Config. Thanh “Interrupts” trong hdp thoai “Objet Properties”chi ra
céc khdi td chiic ngit ctiing trong CPU ban dang st dung. Ban dit cip vu tién
xtr 1y & day. Bai véi mdi OB ngit citng dugc st dung ciing nhu ddi véi cip
dd vu tién phai dugc dit sin it nhat 20 bytes & dit liéu cuc bd tam thdi.

Ngén chiin va 1am tré cic ngit ciing

Ban ¢6 thé diéu khién x{ Iy cdc ngit cliing vdi cac ham hé thdng sau:
SFC 39 DIS_IRT (ngin chin ngit), SFC 40 EN_IRT ( Cho phép céc ngit bi
ngin chin). SFC 41 DIS_AIRT (Tri hodn ngit) va SFC 42 EN_AIRT (cho
phép cdc ngdt di tri hodn).

5.12 Ngit chu ky (Cyclic Interrupt)
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Ngit chu ky dudc kich theo chu ky & mot khodng thdi gian dit trirée.
Ngit chu ky (con goi 12 Watchdog Interrupt) goi mot khdi t§ chifc dic biét
dugc dit cho cac ki€u ngit nay. Véi ngit chu ky cho phép ban c6 thé tao ra
mot chuong trinh xdc dinh trong mot khodng thdi gian ma né khong phu
thudc vao thdi gian xt 1y clia chuong trinh chu ky. Céc khéi t8 chic OB 30
dén OB 38 & STEP 7 d€ xit ly c4c ngit chu ky. Mot trong chin khdi t& chifc
nay cé gia tri thy thudc vao loai CPU ban dang st dung.

Thié't k& ngit chu ky trong CPU

Ngit chu ky dudc dinh nghia trong HW Config khi ban dinh nghia cic
tham s6 cho CPU trong ciu hinh phin cting trong muc “Cyelic Interrupt”
ctia hop thoai “Object Properties”. Mot ngit chu ki c¢6 3 tham s6: Khodng
thdi gian dé thuc hién, do dich pha va cAp do vu tién. Cde gid tri c6 thé diéu
chinh cho & khodng thdi gian va & do dich pha 1a tir 1ms dén 1 phiit; cap do
uu tién tiy theo CPU c6 thé chon lva tir 2 d&n 24 ciing nhu 13 0 (= ngit
khong tiac dong). Pdi véi mdi OB ngit chu ky st dung cling nhu ddi vé6i cap
dd wu tién phdi dudc dit toi thi€u 20 byi¢ trén thanh “Memory” ctia hop
thoai “Object Properties”.

Do dich pha (Phase offset)
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c4dc ngit bi ngin chin), SFC 41 DIS_AIRT (tri hodn ngit) va SFC 42
EN_AIRT (cho phép ngit bi tri hodn).

5.13 Ngit thdi gian trong ngay (Time-of-Day Interrupts)

Ban sit dung ngit thdi gian trong ngay khi ban mudn x I¥ mot chudng
trinh tai mot thdi gian xdc dinh, vi du mot 1an, hay titng chu ki hay hiing
ngay. OB 10 d&n OB 17 ctia STEP 7 dugc st dung cho muc dich nay. Mot
trong tdm khéi t§ chic nay c6 tic dung tiy thudc vio CPU sit dung. Mot
ngit thdi gian cta ngay chi c6 thé dudc tao ra chinh x4c, néu dong hd thdi
gian thuc dugc diéu chinh ding.

Cai dit ngit thoi gian cia ngay trong CPU

Ngit thdi gian trong ngay dudc cai dit trong cAu hinh phin ciing HW
Config. Muc “Time-Of_Day_Interrupt” trong hop thoai “Object Properties”
liét ké cac OB c6 gid tri cho muc dich nay cia CPU. Ban c6 thé dat cap do
uu tién x ly, thuc hién va khdi dong diém thdi gian. Ngit thdi gian trong
ngay dudc khdi dong tu dong vdi option “Active” khi CPU & ché d6 RUN.

Ngit thdi gian trong ngay c6 thé duge x{&' 1y § mot trong hai cach:

> Mot lan; khdi t§ chifc tudng (ing dudc goi mot 1an tai diém thsi gian da
dat hay

> chu ky; khdi t8 chifc twong tng diige khdi dong & hang thang, hang gid,
hang ngay, hang tuin, hang thang, vao cudi thing hay hang nim.

D6i v6i cdc OB ngat dude sir dung cling nhu d6i v6i cAp dd vu tién cla
né phdi dugc dit sdn it nhat 20 byte & dit liéu cuc bo tam thdi & muc
“Memory” trong hop thoai “Object Properties” cia CPU. Ban phéi chd y
ring ngit thdi gian trong ngay di dit ciu hinh phdi ton tai trong chuong
trinh ngudi dung, néu khdng thi CPU sé& goi OB bdo 16i OB 85 (“16i xit 1y
chuong trinh ) hay di vao ché do STOP.

Xt Iy ngat thoi gian trong ngay véi cic chife ning hé thong

DPé khéi dong ngit thdi gian trong ngly, trude tién phai dit chinh thoi
gian khdi dong va sau dé kich hoat ngit thdi gian trong ngay. C4 hai khi
ning nav ¢o thé duge tich ra va thuc hién 8 HW Config, va véi cdc chifc
nang hé théng. Vi ham hé thong SFC 28 SET_TINT, ban dit di€m thdi
gian khéi dong va chu ky clia ngit thdi gian trong ngay; Vi ham hé thong
SFC 30 ACT_TINT, ban kh&i dong ngit thdi gian trong ngay.
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diém SFC dugc goi. Ban c6 thé hly bd ngit tré thdi gian da khdi dong bing
cach goi ham hé thong SFC 33 CAN_DINT mot thdi gian tht hai; thi khoi t&
chitc lién hé khdng dudc goi nita. Ban héi trang thii ngit tré thdi gian véi
chitc niing hé thong SFC 34 QRY_DINT. Phdi chic chin ring OB neii rd
thdi gian ton tai, néu khong CPU s& goi OB bdo 16i OB 85 (“Idi xi 1y
chuong trinh”) hay di vao ch& do STOP.

Ngit tré thdi gian chi dudc thuc hién trong ché€ dd RUN ciia CPU. Ban
c6 thé khdi dong ngit tré thdi gian trong chuong trinh khéi dong véi viéc goi
SFC 32 SRT_DINT. Trong trudng hdp nay, CPU phai & ché€ RUN khi thdi
gian tré da chay xong. Néu khong, CPU chd goi khdi & chitc cho dén khi
két thic chuong trinh khdi dong va goi OB ngit iré thdi gian trong ché do
RUN trugc khi khéi dong chuong trinh chinh.

Ngin chiin va tri hodn ngit tré thdi gian

Ban c6 thé st dung cic chifc ning hé thong sau day dé anh hudng dén
ngit tré thoi gian: SFC 39 DIS_IRT (chdn ngit), SFC 40 EN_IRT (cho phép
ngit da bi tri hodn), SFC 41 DIS_AIRT (Tri hodn ngit) va SFC 42
EN_AIRT (cho phép ngét di bi tri hoan).

5.15 Ngit da xit Iy

Ngit da xt 1y c6 thé dirge st dung trong hoat dong da xir 1y dé phan
ting vdi tit ca cdc CPU tham dv dong bd véi mot su ¢d. SFC 35 MP_ALM
dugc goi d€ kich ngit da xt ly. Khéi t8 chitc OB 60 dudc st dung cho viéc
xit 1§ ngdt da xit 1y v6i ¢&p do wil tién c§ dinh 25. Ché do da xit 1y chi c6 &
cac tram S7-400.

Pit cau hinh ngit da xi ly trong CPU

Ngit da xt IV khong dudc dit cdu hinh trong cAu hinh phin ciing; n6 cé
trong cdc CPU c6 khd niang da x{r 1y. Mic du vy, cling phai dit sin it nhit
20 byte cho dit li€u tam thdi & muc “Memory” trong hdp thoai “Object
Properties " etia CPU, né & cap uu tién 25.

Kich ngat da xit 1y

Goi ham hé thong SFC 35 MP_ALM d¢€ tao ngit da x{ Iy. Ban c6 thé
gdn mot nhan biét @€ goi ham hé théng, d€ chuong trinh c6 thé xac dinh
CPU nao tao ra ngit. OB ngit da x{r 1y dudc goi & tat cd cdc CPU tai ciing
mot thdi diém. Piéu nay c6 nghia 12 & CPU dugc goi ham hé thdng SFC 35
chiy goi khoi t6 chitc OB 60 cho dé&n khi tit cd cdc CPU khéc did dugc thong
bdo sin sang. Khéi td chifc cho ngit da xi 1y chi dugc khdi dong & RUN.
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Viéc goi ham hé thdng SFC 35 MP_ALM vao chuong trinh khdi dong bi loai
trlr véi mot thdng bio 16i trd vé.
Tri hoan va ngin chin ngit da xi 1y

Ban c6 thé st dung cdc ham hé thong sau diy d€ dnh hudng dén sir xir
ly cha ngét da x{t 1y: : SFC 39 DIS_IRT (chiin ngit), SFC 40 EN_IRT (cho
phép ngdt da bi tri hodn), SFC 41 DIS_AIRT (Tri hodn ngdt) va SFC 42
EN_AIRT (cho phép ngit di bi tri hodn).
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va sau d6 14y ra cic nguyén nhan gay 15i. Chic ning chdn dodn hé théng 6
thé phat hién ra cdc module 13i va dua cdc thong tin 18i nay vio ving dém
chin doan. Vung dém chin doédn ciing chita c4c thong tin vé ch& do chuyén
ti€p ctia CPU, vi du nhu su ¢d 1a nguyén nhan duwa CPU vao ché d5 STOP.
Noi dung ctia viing dém chin doan dugc giit lai khi CPU & ché do STOP,
trong khi reset bd nhd va khi mat ngudn cung cip. N6 c6 thé duge doc trd lai
sau khi ngudn cung cip c6 trd lai va sau khi khdi dong CPU.

Cic 16i dong bo

Hé diéu hanh ctia CPU tao ra mot su c6 16i dong bo, néu mot 16i xuat
hién truc ti€p trong x& 1y chuong trinh. Néu OB 101 khong ddng bd khong
dugc 1ap trinh, CPU sé& di vao ché€ dd STOP khi mt su c6 16i dong bo xdy
ra. C6 hai kiéu 16i khac nhau:

» Ldi lap trinh : khoi OB 121 dudc goi, va
> Ldi truy xuit : khi OB 122 dugc goi

OB 15i dong bd c6 cling ciAp vu tién vdi khoi tao ra 18i. Bdi vay, cdc
thanh ghi ctia khdi truy xuit c¢6 thé bi truy xut bdi cic OB 18i khong ddng
bd. , va bdi vay chuong trinh trong OB 16i dong bd ciing c6 thé tra vé cic
thanh ghi v6i noi dung thay ddi cho khoi bi ngit.

Nén chi y ring, khi mot OB 16i dong bo dudc goi, thi 20 byte clia thong
tin khéi dong dugc chita trong I.-Stack clia cAp uu tién nguyén nhan gay 16i,
thém vao d6 dit liéu cuc bo tam thdi md rong clia OB 16i khong dong bo va
dit liéu cuc bd tam clia 14t cd cdc khoi duge goi vao OB nay.

Nhap vao mét gia tri thay thé

Ban c6 thé goi SFC 44 REPL_VAL d& ghi mot gid tri thay thé vao
accumulator 1 tir mot OB 15i ddng bo. Vi du: Gid tri ¢6 thé khoéng dugc doc
nifa tir module ngd vao. OB 122 (“16i truy xuat: access error”) dugc goi va

mot gid tri thay thé dudc dién vao vdi SFC 44 REPL_VAL.
Ldi khang daéng bo

Céc 16i khong ddng bo 1a cac 16i x4y ra khong phu thudc vao su xir 1y
chuong trinh. Khi mot 18i khong d6ng bd xdy ra, hé diéu hanh goi mot trong

~ A R 4,
cac khoi to chic sau:

> Loi thoi gian — OB 80

157



Chéu Chi bare 5 Chuong trinh nguoi diing

L3i thdi gian c6 nghia 12 mot OB dudc yéu ciu trong khi né vAn
dudc xtr 1y, hay mot ngit thdi gian clia ngdy troi qua qua viéc dit chinh
trudc dong hd thdi gian thyc, vi du thdi gian gidm sit chu ky bi vuot qué.

> Lbi ngudn cung cdp — OB 81

Khoi nay duge goi khi pin trén gid cia CPU hay mot gid m& rong
da hét, pin backup hoan toan bi mat hay ngudn cung cip 24 V bi mat.

> Ngdt chdn dodn — OB 82

Vi ngit chdn dodn s& thong bio mdt khoi tuong wng ctia CPU sy
c6 chidn dodn

» Ngdt chén vao/thdo ra — OB 83

Hé diéu hanh gidm sdt cAu hinh module theo tiing gidy. Mdi 1an
moOt module bi thdo ra hay chén vao trong khi & RUN, STOP va
STARTUP, mot 16i viao dudc tao trong ving dém chidn dodn va danh
sdch trang thai hé thong, va OB 83 diigc goi. NEu mot module thich hdp
dudc cdm vao chd cim dude thiét k&, thi module dudc nap tv dong véi
cdc tham s6 dit va ban ghi dit licu béi CPU. Chi sau d6 OB 83 dudc goi
dé tudng thuat module di dudc cai rd lai.

» Léi phdn citng CPU — OB 84

Hé diéu hanh goi khdi t6 chiic OB 84 khi mot 16i giao ti€p xdy ra
hay khong xuAt hién (Mang MPI, PROFIBUS-DP).

> Loi xit Iy chuong trinh — OB 85
Heé diéu hanh goi khéi t§ chic OB 85 khi mot khdi 6 chic khong
ton tai dwoc goi, khi mot khoi x4y ra 18i truy xuat clia hé diéu hanh (v.d.
kho1 dir licu 161 khi mot khoi ham hé th6ng SFB dudc goi), va khi mot
18i truy xuat I/O x4y ra trong khi bd dém dang dugc cap nhat trén mach

hé thong (tw dong).

» Sai gid module — OB 86
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Hé diéu hanh goi khoi t§ chitc OB 86 khi né phét hién sai gid
module (ngudn mat, dit day , k&t ndi sai), hay hu hdng mdt mang hoic
mot tram I/O phan bé.

> Loi truyén thong — OB 87

Hé diéu hanh goi khdi t& chiic OB 87 khi mot 16i truyén thdng  x3y
ra (vi du: nhan biét dién tin sai hay 15i chiéu dai dién tin & truyén thong
dit liéu toan cuc, 15i trong khi ddng bo thdi gian).

5.17 Xuly cdc sy cd ngit

Hé diéu hanh ctia CPU cho phép cdc sy c6 ngat x&p theo thit tu d€ dugc
xt 1y tai thdi diém sau ciing. Su x{ 1y cdc sy cd ngit duge diéu khién bdi céc
ham hé théng. Pudc phan biét giita cdc 16i ddng bd va 16i khong ddng bd va
cdc ngit.

Che va khong che cic 16i dong bd

Né&u mot 16i ddng bo xut hién, thi hé diéu hanh goi khdi & chiic tuong
tng hoic — néu OB khong ton tai- thi chuyén sang ché @6 STOP. Hay chic
chin riing céc sy ¢d 18i ddng bo 6 thé dige “che chidn” d€ ching khong lam
cho CPU chuyén sang ch&€ dd STOP hay goi khéi t chitc bao 18i. Khi mot sy
c6 16i dong bd dugce che, CPU ghi nhd didu nay vio thanh ghi trang thai su
co.

Ban c6 thé goi ham hé thong SFC 36 MSK_FLT d€ che céc su ¢ 15i
ddng bo. Mdi 18i ddng bd dudc gdn mot bit vio mit na 15i. Sy che nay chi ¢6
dnh hudng trong cip wu tién hién hanh (cAp x{ 1y chuong trinh), ma SFC
dudc goi vao. Thanh ghi trang théi su c6 dugc doc bdi ham hé théng SFC 38
READ_ERR d¢ phat hién mot 16i dong bo di x4y ra trong su che. Hiy goi
ham hé théng SFC 37 DMSK_FLT néu ban mudén khong che 16i dong bo va
cho phép xur Iy lai.

Chiin, tri hodn va cho phép cic 16i ddng bd va cac ngit

Céc 161 dong bd va cédc ngit trong x{r 1y chuong trinh chu ky thudng
khong thé tién dodn trudc dude.Ching c6 thé ngit chuong trinh chinh tai bat
ki thoi diem ndo goi chuong trinh ngit hoic chuong trinh 18i. Cdc chuong
trinh ngit c6 wu tién thap hon ciing c6 thé bi ngit theo con dudng nay. Su
ngat nay cé thé c6 anh hudng xau khi phan chuong trinh ngit phai dudc xi
1y trong mot thdi gian xdc dinh, vi du dé dat t6i mot thdi gian phan tng
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ngin, hay khi tuin tu ciu 1énh khong dugc phép ngit, vi du & viéc doc cde
gid tri lién quan cia mdt module ngoai vi.

Ban c6 thé sit dung ham hé théng SFC 39 DIS_IRT d€ khong cho phép
céc ngit va cdc 16i khong dong bo. Sau khi chin cdc su c6 xay ra dude loai
bd; ching goi khéi t8 chiic lién quan d€ dwa CPU vao trang thai STOP néu
OB ngit khong ton tai. Ban c6 thé chon giita chin tit ci cac ngit va 16i
khong ddng bo, giita chin 16i khong ddng bo va cAp do ngit (v.d. chi cic
ngit ciing) va chin khdi t§ chic ngit hay khong ddng bo riéng 1é. Hoat dong
chin ¢6 tdc dung trong tit cd cAp do uu tién (cho tit ¢4 cAp dd xi Iy chuong
trinh). N&€u ban muén hiy bd ham chin, hdy goi ham hé thong SFC 40
EN_IRT. Sau khi kh&i dong néng (warm restart) va khdi dong ngudi (cold
restart) thi sy x{t 1y tit cd cdc ngit va 16i khong ddng bd dudc cho phép tré
lai.

Su tri hodn cdc ngit va 16i khong déng bd v6i ham hé thong SFC 41
DIS_AIRT triét tiéu su x& 1y cla ching. Sy x 1 dudc 14y lai, khi sy tri
hodn dugc hily bd véi ham SFC 42 EN_AIRT. Sy tri hodn xt& ly ngdt va 16i
khong ddng bo ciing c6 thé duge 16ng vio. Trong trudng hop ndy, phai chic
chin ring su tri hodn dudc cho phép nhiéu lan nhu né dudc kich hoat.

5.18 Céc khdi ngudi diing(tdng quan)

STEP 7 cho phép ban cé thé chia chuong trinh ctia ban ra thanh cic
phan riéng. Céc phan riéng c6 mot ham xéc dinh, ciu tric hay méi lién hé
ddi v6i nhiém vu cong nghé. Cic phin chuong trinh nay dugc goi 1a cdc
khdi. Véi cac chuong trinh 16 va phifc tap thi cau tric chuong trinh dugc
chia ra thanh cic khdi rieng duge dé nghi va doi khi can thi€t. Cdc khdi
dugc goi cho su x{ 1y chuong trinh hoic 12 ndi ti€p nhau hodc 1a tuan tu
dudgc 16ng vao nhau.

Céc khdi t¢ chuc = OB (Organization blocks)

Céc khoi € chic (OBs) biéu dién su giao ti€p giita hé diéu hanh va
chuong trinh ngudi dung. Hé diéu hanh cia CPU goi cic khéi t6 chic khi
xdy ra sy ¢0 xdc dinh, nhu cdc ngit ciing hay ngit thdi gian clia ngay.
Chuong trinh chinh dugc dit trong khdi t6 chitc OB1. C4c khdi t§ chic khac
dudc nhan dang bdi cic sd xac dinh cda cdc sy c6 dugc goi. Kh3 ning ngit
su XU 1y chuong trinh thyc hién theo qui tic quyén uu tién.

C4¢ khoi ham —FBs (Function blocks)
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Cic khoi ham (FBs) 1a thanh phin c6 thé gidn tham & clia chuong trinh
ngudi ding, ma mot phan cé thé nhé cdc dit liéu cuc bod cla chiing trong mdt
khéi dit liéu c6 dinh. Mot khdi dit liéu khic c6 thé duge gan theo mdi lin goi
khoi FB. Khoi dit lieu dude gan theo nay dudc goi la “khdéi dir lidu thit
cap”(instance data block). T& hop clia viéc goi khoi ham va khdi thu cip
dudc goi 12 “goi thit cAp(call instance) hay goi tit 1a “thit cap”(instance).
Céc khoi ham ciing c6 thé luu trit cdc bi€n clia chiing trong cdc khoi dif liéu
thtt cAp cla su goi cdc khdi ham. Piéu nay dudc goi 13 “thé cip cuc
bo”(local instance”.

Ham - FCs (Functions)

Ban st dung cic ham (FCs) dé l1ap trinh thutng xuyén cdc ham tu dong
dudc ldp lai. Ban dinh nghia cdc dic tinh cla ching bang cdch gn cdc tham
s6 cho ching. FCs dua trd vé gid tri cho cdc khdi goi. Gid tri cia ham Ia
khong bit budc. Ngoaigia tri ham, cdc FC cung c6 thé c6 cic tham s6 ngd
ra. Cdc ham khong nhé thong tin, chiing khong c6 khoi dit lidu di theo.

Khéi dir lieu -DBs (Data blocks)

Céc khoi dir lieu (DBs) chita dit licu cGa chuong trinh ngudi dung.
Biing cach lap trinh cdc khdi dit liéu, ban ¢ thé xdc dinh di liéu dugc lvu &
dang ndo. Ban c6 thé bdo vé cdc khdi di liéu chong lai sy ghi d& (chi cho
phép doc), hay chi luu trit ching trong bd nhé chuong trinh. C6 hai cach s
dung céc khoi dit liéu: 1a khoi dif liéu toan cuc va khoi dif liéu thit cAp. Khaoi
dit liéu toan cuc con dudc goi 1a khdi dit liéu “tv do” trong chuong trinh
ngudi ding. N6 khdng dude gdn mot khoi ma. Mot khoi dit lieu thd cap
dugc gin c6 dinh cho mdt khoi ham (FB). Mot phan dit liéu cta khoi ham
dugc chia trong né.

5.19 Cautrac cua mot khoi

Céc khoi dif lieu va cac khdi mi cd ban dugc xay dung tir 3 thanh phan:
> Pau khoi

N6 chua cdc tinh chit cia khoi, v.d tén khoi
>  Phin khai bdo

Cac bién cuc bo clia khdi duge khai bdo trong phan nay

> Phan chuong trinh (kh6i mi) hay phan khdi tao (khdi dit liéu)
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The data block is write-protected in the programmable controller 1a mot
tinh chat chi cho cdc khoi dir liéu. C6 nghia 12 ban chi c¢é thé doc khoi dir
liéu ndy bing chuong trinh clia ban. Viéc viét d& dir liéu thi khong thé va
mot thong bao 16i xuat hién.

Mot khdi dit liéu véi tinh chit Unlinked thi chi dudc dit trong bd nhé
chuong trinh. N6 khong lién quan dén sy xit ly. Céc khoi dit licu frong bd
nh6 chuong trinh khong thé dudc ghi va chi c¢6 thé doc v6i ham hé thong
SFC 20 BLKMOV.

Tinh chat Standard Block dudc dat & ddu khdi cla cdc khoi chuin cta
Siemens.

Bang khai bio

Béng khai bdo cia mot khdi ma chita dinh nghia ctia cdc bi€n cuc bd
clia khoi. Pay 1a cdc bi€én ma chi dugce st dung trong khdi nay. Mdi khoi
chita temporary local data thi cdc két qua trung gian dudc chita trong né.
Ham (FCs) va cdc khoi ham (FBs) ¢6 thé trao ddi dit liéu véi viéc goi khoi
bing block parameters. Cc tham s& ngd vio, ra va vao/ra chi c¢é thé dugc
doc, ghi hay doc va ghi. Cdc khoi ham chia static local data trong khoi dit
liéu thit cap.

Ban xdc dinh tén va kiéu dif liéu cla cdc bi€n cho mdi loai bién trong
ban khai bdo. Ban c6 thé dit trude cac tham s6 khoi va dit liéu cuc bo tinh
clia cac khdi ham vdi cdc gid tri ban diu.

Trong bang khai bdo cia mot khdi dit liu, ban xdc dinh cdc dia chi dir
liéu dugc luu trong khdi dir liéu nay. Mdi dia chi dif liéu c6 mot tén, mot
kiéu dit liéu, mdt oi4 tri ban diu va mot chd thich. Ban c6 thé ti€t kiém
khong gian nhd bang cach tém tit cdc bi€n BOOL thanh mot s§ ciia 8 va cac
bi€n BYTE thanh céc ¢iip. Véi lap trinh theo incremental, trong viéc xem dit
li€u, ban ciing cb thé gdn mot actual value cho mot dia chi dit liéu dugc
chuyén d6i trong khi nap khdi tao vio bd nhé lam viéc. Céc gid tri ban ddu
dugc gilt trong bd nhd chuong trinh, trong khi chuong trinh lam viéc véi gia
tri hien hanh trong bd nhé lam viéc.

Phan chuong trinh

Phan chuong trinh cia mot khdi ma chita cdc cau 1énh dudce xit 1y bdi
CPU. Man hinh soan thdo chuong trinh chi cdc ciu 1énh & dang van ban hay
dd hoa, tly thudc vao ngdn ngit 1ap trinh ban dang st dung. Khoi di bién
dich chi chita cdc cau lénh MC7. Hop thoai “Object Properties” ctia khoi
hién thi yéu cau khong gian clia khéi trong bd nhé chudng trinh va b nhé
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6 Truyén Thong

Truyén thong 1a sy trao ddi dif liéu giita cdc module lap trinh. Hé dicu
hanh ctia SIMATIC ddp tng tit ca céc chitc ning truyén thong. Hai module
CPU c6 thé trao ddi dir liéu v6i chi mot dudng cap ndi gilra chiing va khong
can thém phan citng. Cdc module CP cung cip cic két ndi mang hiéu qua
ciing nhu k&t ndi véi cdc hé thong bén ngoai.

SIMATIC NET Ia thuat ngit chung st dung cho truyén thong SIMATIC.
N6 ddm nhiém viéc trao ddi thong tin giita cac bo dicu khién lap trinh va
giita cac bd diéu khién véi cdc giao ti€p van hanh. Cac phuong phap truyén
thong khac nhau hién c6 ddp ng ddy di cic yéu cau diéu khién.

Viéc trao ddi dif liéu doi hdi cdc module phai 6 kha ning truyén thong
(cdc CPU hay CP) va dudc n6i mang vdi nhau. Network 13 két ndi phian
cling giita ca¢ tram truyén thong. Viée trao d6i dit lieu st dung mot
connection theo chuong trinh cu thé (communication utility). Chuong trinh
ngudi dung diéu khién dir liéu truyén thong bing cdc chic ning truyén
thong (communication functions).

Mang (Network), mang con (Subnef)

Mot mang 12 mdt nhém cac thiét bi ndi két v6i nhau nhim muc dich
truyén thong. N6 gdm mdt hay nhiéu mang con lién két v6i nhau. Nhitng
mang con nay c6 thé cuing hoac khéc loai.

Mot mang con két hop vdi tit cd cdc tram truyén thong két ndi ciing,
c6 cung dic tinh vat I¥ va cic thong s6 truyén (vi du toc do truyén) va sir
dung ciing mdt phwong phap truyén dé trao d6i dit lieu. Cdc mang con
SIMATIC c6 cédc chtc ndng khac nhau. MPI 1a mang c6 gid thanh ha dung
cho lugng dit iidu nhé. PROFIBUS truyén luong dit liéu tir nhd dén trung
binh § (8¢ d6 cao. Industrial Ethernet diéu khién lugng dit liéu 16n & toc do
cao. Cudi cung 1a cdc két ndi point-to-point dung k&t ndi ndi ti€p véi cdc thi
tuc riéng.

Ung Dung Truyén Thong

Mot tng dung truyén thong cho bi€t cich thiic ma cdc tram truyén
thong trao ddi dir liéu va xt 1y dit liéu. Viéc xi Iy dva trén mot thii tuc hoic
céc thl tuc k&t hgp giita cic ddi tac truyén thdong. SIMATIC nhin biét cic
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tng dung S7 functions, Global Data Communication, PROFIBUS_DP,
PROFIBUS_FMS, PROFIBUS_FDL (SDA), ISO-Transport va ISO-on-TCP

Giao ti& MPI két néi tram SIMATIC S7, M7
va C7. NO ciling k&t ndi cdc tram nay vdi
thi€t bi 1ap trinh va thiét bi gidm sat

K&t n6i t6i Industrial Ethernet bing céc
module CP cho phép truyén lugng 16n
dit liéu

Giao tiép DP clia S7 CPU va thiét b 14p trinh qua bus 1am cho PROFIBUS trg
nén 1y tudne cho mang con

Hinh 6.1 Cac mang véi SIMATIC

Két néi

K&t ndi x4c dinh m&i quan hé giita hai tram truyén thong. N6 biéu dién
thi su phan chia hgp 1y ciia hai tram d€ thyc hién mdt Gng dung truyén
thong. N6 ciing chita cdc dic tinh dic biét nhu dang két ndi (dong va tinh)
va cich thiét 1ap k&t ndi. SIMATIC nhan biét cdc dang két ndi sau day : két
ndi S7, két ndi point-to-point, két ndi FMS va FDL, k&t ndi ISO-Transport
va cac két noi ISO-on-TCI va UDP.

195



6 truyén thong Chéu Chi bare

Céc Chitc Niang Truyén Thong

Céc chiic ning truyén thong 1a giao ti€p clia chudng trinh ngudi st dung
vdi tng dung truyén thong. Cic chiic ning truyén thdng dugc tich hdp trong
hé diéu hanh cta CPU va dudc goi bing cic khdi hé thdng dung cho truyén
thong nodi bd ctia SIMATIC S7. C4c khdi c6 thé nap hién c6 dé truyén thong
v6i cdc thiét bi bén ngoai nhd cdc vi xit 1y truyén thdng.

6.1 SIMATIC Subnet
MPI, mang cé gia thanh thap st dung cho lugng di’ li¢u nho

Mbi CPU ctia SIMATIC S7 dudc trang bi mot “giao tiép da diém*
(MPI, multi point interface). Giao ti€p nay thiét lip mot mang con ma CPU,
HMI va céc thi€t bi 1ap trinh c6 thé trao ddi dit liéu véi nhau. Sy trao d6i dir
liéu dugc thuc hién qua giao thic riéng cia Siemens.

MPI stt dung cdp 2 ddy hoidc mdt cap sgi quang bing thiy tinh hay nhua
lam dudng truyén. Chiéu dai t8i da clia ¢ip cho mot doan bus 1a 50 mét. St
dung bo lap RS 485 1am tiAng chiéu dai t6i da 18n d&€n 1100 mét. Module ndi
c4p quang Optical Link 1am ting chie¢u dai cho phép tham chi hon 100 km.
T6c @6 truyén thudng 12 187,5kbit/gidy.

S& tram t6i da 1a 32. Mdi tram nhAn s8 lugng thdi gian nhat dinh d€ truy
cap bus va gdi dir liéu. Khi thdi gian nay két thic, tram s& chuyén tin hiéu
(cédc quyén truy cip) sang tram k& ti€p. Phuong phip nay dudc goi la

“chuyén giao tin hiéu“(Token Passing).

Ban c6 thé dung truyén thong dir liéu toan cuc (global), truyén thong
tram ngoai SFC hay truyén thong SFB d€ chuyén dir liéu giita cac CPU vdi
mot mang con MPI ma khong can thém module phu nao .

PROFIBUS, trao d6i lirgng dif liéu nhé va vira & toc do cao

PROFIBUS 12 cdc chit viét tit clia “Process Field Bus“. N6 1a tiéu
chuén ridng cla hing dudc trinh bay trong tip 2 cta EN 50170 va cho ndi
mang céc thi€t bi.

Pudng truyén truyén thong 1 cdp 2 diy boc hoic cdp quang bing thily
tinh hay nhua. Tdc d6 truyén quyét dinh chiéu dai clia cdp trong doan
truyén. Chiéu dai t6i da & toc do truyén cao nhat (12Mbit/gidy) 12 100m va
1000 m & toc do truyén thap nhét (9,6 kbit/gidy). Ban c6 thé kéo dai mang
bing cdc bd khuéch dai (Repeater) hoidc cdc module két ndi quang (Optical
Link Module).

196



Chdu Chi Puc 6 Truyén thong

S& tram t6i da 1a 127. C4c tram c6 thé 1a tram chii dong hay thu dong.
Mot tram chii ddng nhan lugng thdi gian nhat dinh dé truy cap bus va ¢di dir
licu. Sau khi thdi gian 4n dinh két thiic, tram s& chuyén tin hiéu (cdc quyén
truy cap) sang tram k& ti€p. Phuong phip nay dugc goi 1a chuyén ciac tin
hiéu. Khi cdc tram thu dong (slaves) dudc gdn v6i mot tram chi dong
(master), tram chd sé& lién lac v4§i cdc tram t§ clia né khi ¢6 tin hi€éu. Mot
tram thu dong khong thé tw nhan tin higu.

Ban c6 thé ding mdt mang con PROFIBUS dé€ thiét 1ap lién két vdi
ngoai vi phan tdn, can c6 tng dung truyén thong PROFIBUS_DP. Nhiéu
CPU S7 da c6 sidn mdt DP master. Vi du DP master IM 467 hoic CP 342-5.
Ban c6 thé sit dung mang con nay d€ truyén thong cic SFC hoac SFB.

Dit liéu c6 thé dudc truyén bing PROFUBUS-FMS va PROFIBUS-
FDL khi st dung phit hgp cdc Module CP. Céc khéi c6 thé nap (giao tiép
FMS hoic giao ti€p SEND/RECEIVE) ¢6 the sit dung nhu giao tiép vdi
chuong trinh ngudi dung.

Industrial Ethernet, trao ddi lugng dif liéu Ién ¢ téc do cao

Industrial Ethernet 12 mang con ding d€ néi cdc mdy vi tinh va cic bd
diéu khién 1ap trinh. Mang con nay chii y&u ding cho cic @ng dung trong
cong nghiép. N6 dap ting tiéu chuan IEEL 802.3.

V& mit dién, két n6i vat 1y 1a mot cdp dong truc 2 diy boc hoic mot
cép xodn doi (“industrial twisted pair™). V& mit quang hoc, k&t ndi vat 1y 1a
mot cap quang thiy tinh. Pd 1,5 km & két noi dién , con & cdp quang 1a 4,5
km. Tdc dd truyén dirde an dinh 12 10 Mbit/gidy.

Mang Cong Nehiép (Industrial Ethernet) c6 thé nSi mang trén 1000
tram. Trudc khi truy cAp mang, mdi tram ki€m tra d€ xem c6 tram nao dang
gGi dit liéu hay khong. Khi mot tram dang gdi dit li€u, tram kia phai dgi mot
thdi gian trude khi thit truy cAp mang 1an nita. DAy dudc goi 1a phuong phdp
truy cdp CSMA/CD. Tt c4 céc tram c6 quyén nhu nhau.

Ran c6 thé trao d6i dit liéu v6i mang truyén thong SFB qua Industrial
Ethernet va st dung cdc chdc nang S7. Industrial Ethernet doi hoi céc
module CP phii hgp. Ban c6 thé ding cic CP nay d€ thiét 1ap cac két ndi
ISO-Transport hodc ISO-on-TCP va diéu khién cac két ndi nay bing giao
tiép SEND/RECEIVE.

K&t ndi point-to-point, k&t ndi ndi ti€p bing cic giao thifc diic biét
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K&t ndi point-to-point (PTP) diing két ndi ndi ti€p d€ diéu khién vige
trao ddi dir lieu. SIMATIC Manager xi 1y két ndi point-to-point nhif mot
mang con. Viéc cau hinh ciing tuong tw nhu mot mang con.

Pudng truyén truyén thdng 12 mot cap dién. Vi tri clia né tuy thude vao
giao ti€p. Hién c6 giao ti€p RS 232C (V.24), 20mA (TTY) va RS 422/485.
T6c dd truyén tir 300 bit/gidy dén tdi da 1a 19,2 kbit/gidy d6i v6i giao ti€p 20
mA, 76,8 kbit/gidy cho RS 232C va RS 422/485. Chiéu dai cip tuy thudc
vao thi€t k& giao ti€p va tdc @6 truyén. Chiéu dai 10 m cho RS 232C, 1000m
cho giao ti€p 20mA véi 9.6 kbit/gidy, va 1200m cho RS422/585 véi 19,2
kbit/gidy.

3964 (R ), RK 512 1a giao thic dé thuc hién trinh diéu khién mdy in va
ASCII (ASCII driver). Ban c6 thé diung ASCII driver dinh nghia phudng
phép clia riéng ban. Cac trinh diéu khién dic biét c6 thé nap st dung trong
nhitng trudng hop bat thudng.

Giao ti€p AS, mang c6 gia thanh thap nhat

Cédc mang giao ti€p AS (giao tifp cdm bicn/co ciu chip hanh) thi€t k€
cédc bd cdm bi€n va cd ciu chap hanh phi hgp véi giao ti€p AS (AS
Interface) theo chi tiéu ky thuat IEC TG 178. SIMATIC Manager khong
hién thi giao ti€p AS nhu dang mot mang con. Chi giao ti€p AS master mdi
dugc cAu hinh bing cong cu ciu hinh phan ciing HW Config hoic cong cu
c&u hinh mang NetPro.

Pudng truyén truyén thong 13 mot cdp d6i khong boc. Cip ndy cung
cap cho cdc bd cam bién vi co ciu chip hanh ci dif liéu va ngudn (can
ngudn thit cAp). Vi mot khuéch dai, chidu dai t6i da cia mang 13 300 m.
T6c @6 truyén dugc an dinh 1a 167 kbit/gidy.

Giao ti€p AS chii (AS-Interface-Master) diéu khién t6i 31 giao ti€p AS
t6 (AS-Interface-siave) bing cich xoay vong theo chu ky. Piéu nay cin mot
thdi gian phan hoi.

6.2  Cic Ung Dung Truyén Théng

Tuy thudc vao két ndi dudc chon ma céc tng dung truyén thong khic
nhau s¢ diéu khién viéc trao d6i dir liéu qua cdc mang con. Du6i diy mo ta
cach st dung cédc tng dung nay :
> Céc chic niang PG : cic chic ning phuc vu, truyén va kiém tra. Ching

han nhu, PC st dung ching dé thuc hién céc chic ning “giam sit bién*
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(monitor variable) hoic “doc bd dém chidn doin“ (read diagnostic
bufer) hodc nap chuong trinh ngudi dung.

» Céc chiic ning giao ti€p van hanh : C4c OP (Operator Panels) sit dung
céc chifc ning nay dé doc va ghi céc bién.

> Truyén thong SFB : ting dung cho viéc diéu khién c6 lugng dit lieu 1dn.
Khéi dong biang cich goi SFB trong chuong trinh ngudi dung vé6i cic
chifc ning diéu khién va gidm sat; tinh, cc két ndi dudc dit cAu hinh.

> Truyén thong SFC : ting dung cho viéc diéu khién c6 lugng dir liéu ti
76 bytes cho mdt 1an truyén. Khdi dong bing cich goi SFC trong
chuong trinh ngudi dung; dong, cac k&t noi khong duge ciu hinh.

Céc chic ning S7 c6 thé duge thuc hién bing c¢ic mang con MPI,
PROFIBUS va Industrial Ethernet

Global data communication (Truyén di lidu toan cuc) truyén di
lugng di 1liéu nhd gitta mot vai CPU. No khong doi hoi 1ap trinh phu trong
chuong trinh ngudi dung. Viéc truyén c6 thé theo chu ky hoic theo sy kién
diéu khién. Truyén thong dif liéu toan cuc 1a modt phuong phap Broadcast.
Tinh trang truyén thong dudc ghi nhan. Truyén thong dit liéu todn cuc can
MPI bus hoic bus truyén thong:

PROFIBUS-DP (Decentralized Peripherals) chuyén dit liéu giita chi
va td cho ngoai vi phan tdn. N6 dudc tiéu chuin héa theo tiéu chuin 50170
volume 2. Ban c6 thé st dung ng dung nay d€ dit dia chi cho céc slaves
S7 va cac slaves khong theo tiéu chuin SIMATIC véi modt mang con
PROFIBUS.

PROFIBUS-FMS (Ficldbus Message Specification) dua ra cac wUng
dung cho viéc truyén cic bién céu tric (cdc bién FMS) dudc tiéu chuin héa
theo tiéu chudn 50170 volume 2. Truyén thong diing cdc két ndi tinh va chi
mot mang con PROFIBUS.

PROYIBUS-FDL (Fieldbus Data Link) truyén dit liéu biing chiic ning
SDA (Send Data v6i Acknowledge). N6 dudc tiéu chuin héa theo volume 2
ctia EN 50170. Truyén thong dung cic k&t ndi tinh. Ching han, mot
PROFIBUS-FDL ding mot mang con PROFIBUS d€ trao ddi dit liéu véi
mdt bo diéu khién SIMATIC S5.

ISO-Transport truyén dif liéu theo chudn ISO 8973, class 4. Truyén
thong dung cdc két ndi tinh. Ching han nhw, ISO-Transport diing Industrial
Ethernet d€ trao ddi dit liéu véi mot bd diéu khién SIMATIC S5.
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K&t ndi SFB Bang két ndi
chi diing cho S7-400 ) Goi SFB

Mang PTP (point - to - point)

Cdc module Ung dung truyén thong Cédu hinh, giao fiép.
CP340 ASC 1II protocol, 3964 (R) Cong cu ciu hinh rién, khoi
CP 441 -1 Printer driver c6 thé nap biing CP 441 +
SFB
CP 341 ASC 1II protocol, 3964 (R) Cong cu cau hinh rién, khoi
RK 512, Printer driver c6 thé nap biing CP 441 :
Special driver SFB

6.3  Cau Hinh Mang

Co sd clia truyén thong SIMATIC 1a viéc n6i mang cic tram. Cdc mang
con va ciac module cap truyén thong trén cac doi tugng yéu ciu. Ban c6 thé
tao ra cic mang con va céac tram mdi theo trinh ty thu muc hinh cdy (project
hierarchy) véi SIMATIC Manager va sau do thém cdc module c6 khé ning
truyén thong (CPU va CP) bing ciu hinh phin ciing. Pong thdi, ban ghép
céc giao ti€p truyén thong cla cic module niy vdi mot mang con. Sau do,
ban dinh rd nhitng lién hé truyén thong giita cdc module nay (céc k&t ndi)
trong bang két noi.

NetPro cung cip biéu dién dd hoa, tai liéu clia cdc mang va cdc tram
ctia ching. Ban ciing ¢6 thé cai dat cac mang con va cdc tram clia ban bing
NetPro. Sau d6, ghép cac tram vdi cdc mang con va xac dinh nhiing dic tinh
titng tram ctia cac module truyen thong. Céc bue dusi day sé chi cho ban
bi€t 1am thé nio d& sit dung cong cu cdu hinh mang NetPro xdc dinh cdc
mdi lién hé truyén thdng trong mot du 4n:

> Md& mang con MPI chuin trong thu muc Project. N&u khonged, hiy set
up méi bang ¢ach chén mot mang con

> By gid hiy set up tram. N&u cin, hiy thém cdc mang con phu bing
NetPro.

> Hiy md cdc tram va cung cip cho chiing cic module truyén thong.
» K& noi module t6i mang con thich hdp
> Diéu chinh cic thong s& mang néu can.

> Né&u can, dinh rd cic k&t noi truyén thdng trong bang két ndi.
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CAu hinh mang phai dudc dich trudc khi nap céc thong sd truyén théng
t6i hé thdng dich. Khi dudc dich dit liéu duge luu trong muc system data &
Blocks folder. Ban c6 thé gin cdc thong s6 truyén thong t6i cdc tram riéng
18 biing NetPro hoic chuyén tit ci cdc dif liéu cAu hinh dén cic tram bang
SIMATIC Manager.

Cira s6 mang

Ban phai cai dit mot Project truc khi khdi dong ¢ong cu ciu hinh
mang NetPro. SIMATIC Manager tu dong cai dit mdt mang con MPI khi
ban tao mot dy 4n. Nhip dip vao mang con nay hoic mang con bat ky dé
khdi dong NetPro. Ban ciing c6 thé khdi dong NetPro bang cich md muc
Connections trong thw muc CPU. Phan trén clia cifa s8 NetPro sé& hién thi tat
c4 cdc mang con, cic tram (dang c4c nodes) va cac két ndi clia ching da cai
dit cho du 4n. Néu mdt module “connectable (CPU S7 —400 chzzmg han)
dugc chon trong phin trén ciia ctta s8, thi phan dir6i s& chi ra bang két noi.

Hinh 6.2 Vi dy vé cdu hinh mang bdng cita s6 mang, bdng két néi, network
object catalog

('tta s6 thd hai hién thi danh muc mang v4i cac tram SIMATIC, céc
mang con va cdc tram DP hién c6. Ban c6 thé md va déng hién thi danh
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muc véi VIEW —CATALOG, va c6 thé dinh vi cira s§ danh muc & bén phéi
clia clra s& c&u hinh bing cdch nhip dip vao thanh tiéu dé.

Chon va sip xé&p ciac phan td

Bit diu cAu hinh bing cich chon mot mang con (subnet). Nhap vio
mang con trong danh muc va kéo né dén ctra s6 mang. Mang con xuét hién
thanh mot dudng ngang trong ctta s6. St dung phuong phap tuong 1y cho cic
tram, nhung chua cin ndi chiing v6i mdt mang con. N&u ban cit ¢6 kéo cic
dé muc bat hdp 1y dén ctta s§ mang, thi mot “dau hiéu cAm“(prohibited) sé&
xuat hién trén con trd chudt.

Céc tram van con “trong“. Nhip dip mot tram d€ md cau hinh phin
ciing. Bay gid ban c6 thé ciu hinh tram hoic it nhat 13 (cic) module bing
mot k&t ndi mang. Hiy luu tram rdi quay vé NetPro. Ban sé& thiy dudc giao
ti€p ctia module truyén thong hién thi nhu mot hop nhd phia dusi phan hién
thi ctia cdc module. Nhidp vao hop nay, gitt chuot va kéo né6 dé€n mang con
thich hdp. K&t ndi véi mang con sé& lam xuat hién mot dudng doc.

NetPro ciing biéu dién dd hoa cfia hé thdng DP master vdi tit ca cdc
DP slaves clia né. Sau d6, ching cé thé dugc soan thio. Ban cé thé cho
phép hoic khong cho phép hién thi cic DP slaves. V6i cdc mang m& rong
hay véi hé thong master xdc dinh, chiing toi dé nghi tip trung vao mot hé
thong master vdi tit ca céc slaves.

6.4 K&t ndi cauhinh

Céc k&t ndi mo 4 moi lién hé truyén thong gifta hai thiét bi. K&t ndi
c&u hinh theo mdt frong hai di€u kién sau day :

> Truyén thong SFB dudc thi€t 1ap giita hai thi€t bi SIMATIC S7.
(truyén thong nhd két ndi da dugc dit ciu hinh).

> D&i tdc truyén thong khong phai 12 mot tram SIMATIC.

Bang k&t noi

Cic két noi truyén thdng dugce ciu hinh trong bang két néi. P& cAu hinh
k&t ndi, hdy chon mot CPU S7-400 trong cdng cu cAu hinh mang NetPro.
Béang két nSi xuit hién bén dudi cra s6 mang. Nhip mot két ndi truyén
thong méi bing cach ding INSERT — CONNECTION hoic bing cdch nhip
dtip vao dudng trong.
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Tao mot bang két ndi cho mdi “active* CPU. Hiy nhd ring ban khong
thé tao mot két ndi cho mot CPU S7-300 dudgc bdi vi cac CPU nay chi ¢o thé
la cic doi tac “passive” trong két ndi S7. Trong hop thoai “New
connection®, hdy chon doi tic k&t ndi trong hop “Station“ va “module®.
Tram va cdc module phai ton tai. Ban ciing xdc dinh 16 dang k&t ndi trong
ctra s8 nay. N&u ban mudn bd tri cdc dic diém két ndi bS sung, st dung
“Show Properties dialog box“.

Cic két néi mot phia va hai phia
S& lugng két ndi c6 thé ¢ tuy thude vio CPU riéng biét . STEP 7 tao

mot k&t ndi ID cho mdi két ndi va mdi thong so. Ban sé ¢in thong tin nay
khi stt dung c4c khoi truyén thong trong chuong trinh ctia minh.

Véi one-sided connection, truyén thong chi c6 thé kich dudc bdi mot doi
tdc. Vi du : Truyén thong SFB giita mot CPU S7-400 va S7-300. Mic du
mot S7-300 khong ¢ chifc ning truyén thong SFB, nhung cic dif liéu c6 thé
dugc trao d6i v6i mot S7- 400 bing SFB 14 GET va SFB 15 PUT. Hé diéu
hanh diéu khién viéc trao ddi dif liéu nay va chuong trinh ngusi diing khong
st dung truyén thong nay trén CPU S7-300. Ban hiy ciu hinh mot két ndi
mot phia trong bang k&t ndi ctia “active® CPU STEP 7 chi gdn mdt ID local
bdi vi ban chi ¢ thé nap két ndi niy vio tram cuc bd.

Véi two-sided connection, ca hai ddi tac déu tham gia truyén thong. Vi
du : Hai CPU S7-400 véi céc chifc nang truyén thong SFB 8 BSEND va SFB
9 BRCV. Ban chi cAu hinh két ndi hai phia mot 1an cho mdt trong hai ddi
tdc. STEP 7 gan mot ID local (cho tram hién thdi dang md) véi mot parter
ID, va tao dit liéu k&t ndi cho ca hai tram. Ban phdi nap vao cé hai bang két
n6i d€ mdi d6i tie ddu cb bing két ndi.

Dua vao mang con va thli tuc truyén, hdy chon mot dang két ndi. Pay
c6 thé 1a mdt két ndi S7 (theo tiéu chudn giita hai thiét bi S7), PTP (point-
to-point) hoic két n6i ISO-on-TCP (theo tiéu chuin cho két ndi thiét bi
ngoai).
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K&t néi mé rong nhiéu dy 4n

P& truyén thong dir licu gitta hai module S7 thudc vé cic du 4n
(project) khdc nhau ctia SIMATIC, hidy ciu hinh d6i tdc két ndi trong bang
k&t ndi nhu “unspecificd* (cho mdi tram cuc bd trong c hai du 4n).

Hiy chic chdn cic dif 1i¢u k&t ndi clia cd hai du 4n déu giong nhau bdi
vi STEP 7 khong ki€m tra diéu nay. Luu lai va dich, sau d6 nap dit liéu két
ndi vao tirng tram cuc bo.

Ké&t noi véi nhitng tram khong phai S7

Ban ciing c6 thé dinh ro cdc d6i tic két ndi khac ngoai tram S7 trong
mot du 4n. C4c tram khong phai 12 tram S7 gdm thiét bi clia cdc nha sin
xui't khac va céc tram S7 trong du 4n khéc, cdc thiét bi 1ap trinh PG/PC va
SIMATIC S5.

Ban khong thé ciu hinh k&t ndi trir phi tram non-S7 § dang mdt object
trong du 4n (project), va sau khi ban da ndi tram non-S7 theo cac dic tinh
tram v&i mang con thich hgp. Vi du : Hay chon tram trong NetPro, chon céc
thuoc tinh EDIT — OBJECT va ndi tram v6i mang con mong mudn trong
muc “interfaces®.
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6.5

CAu hinh cho thi€t bi ngoai vi phan tdn

V& cd ban, ciu hinh cdc ngoai vi phin tdn giéng nhu clia cdc module

tap trung (centralize). Thay vi sip x&p cdc module trong mot gid dd (rack),
ban ghép cdc tram DP (PROFIBUS nodes) v6i mot hé thong DP master.
Chiing tdi dé nghi thuc hién theo thif tu sau day :

1.

7.

Trong SIMATIC Manager, hay cai dit mét du an (project) hoac md cai
c6 sdn.

St dung SIMATIC Manager, cai dit mot mang con PROFIBUS trong
du dn, va néu can, set bus.

Dung SIMATIC Manager mdt 1an nita, cai dat tram chl trong dy 4n 14
DP chii (master), ching han nhu tram S7-400. N&¢u hé thong clia ban
chtta cac DP slaves thong minh, hdy cai dit cic tram slaves phu hgp, vi
du tram S7-300. Khdi dong cau hinh phin ciing bing cich md tram chd.

Diing c&u hinh phan ciing dit mot DP master trong tram chd. Pay c6
thé 13 mdt CPU c¢6 giao ti€p DP. Gan mang con PROFIBUS ma ban cai
dat truéc dé véi giao ti€p DP. Giv day, ban di c¢6 mot hé théng DP
master. N&u thich, ban c¢6 thé cau hinh module khic sau d6. Luu lai va
bién dich (compile) station.

N&u ban di cai dit mot tram S7 cho mot DP slave thong minh rdi, hiy
md né trong ciu hinh cting va “chén“ module véi giao ti€p DP mong
mudn. Pay cé thé 1a mot CPU S7-300 véi giao tiép DP cau thanh hoic
mot ET 200X, module nén BM 147/CPU ching han. N&i giao ti€p DP
véi “DP slave®. Ghép PROFIBUS mang con dudc cai dit trudc véi giao
ti€p DP. Saun d6, cAn hinh giao ti&p dif liéu ngudi ding theo quan diém
cta DP slave. Né&u thich, ban cé thé ciu hinh cdc module khic sau dé.
Luu lai va bién dich (compile) station.

Thyc hién twong tu cho cdc tram phu ma ban muén st dung nhu
intelligent DP slaves

Hay md& tram chd bing hé thong DP master va dung chudt kéo tram
PROFIRUS (DP slaves nhd gon va kiéu module) tir catalog phan cting
dén hé thong DP master. Gan dia chi tram, set dia chi diu va dia chi
chan dodn ctia module.

N&u di cai dit céc intelligent DP slaves, diing chudt kéo biéu tugng phil
hop (trong catalog phin ciing dudi muc “PROFIBUS* va “Configured
Stations*) tir catalog d&€n hé thng DP master.
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Mg bi€u tugng va gan mot intelligent DP slave dd dugc cdu hinh
(“coupling®). Pinh rd dia chi tram. Cau hinh giao ti€p dit liéu ngudi
dung theo DP master hodc cia CPU master trung tim. St dung cach
tuong tu cho intelligent DP slave.

8. Luu trif va bién dich tit cd cdc tram. Hé thdng DP chd dugc cau hinh.
Bay gid, c6 thé thém ciac CPU hoic cic DP t6 (slave) khac vao cdu hinh
hoic nhap bat ky cdc thong s6 module con thiéu.

Hinh 6.4 vi du vé DP master trong cdu hinh phdn citng

Hinh 6.5 Vi dy vé DP master trong cdu hinh véi neipro

6.6  Dia chi trong hé thong DP master

Hé thong DP chd (master) ¢c6 DP chil va tit cd cdc DP t§ (slave) dudgc
tich hgp trong cau tric dia chi cda CPU trung tAm. B&i vi CPU trung tAm dit
dia chi cho céc DP t6 nhu cdc module tip trung (centralized). Hé thong DP
chi chita cdc dia chi sau day:

> bia chi tram

M&bi tram trong mang PROFIBUS mang con c¢6 mot dia chi duy nhait.
Pia chi tram nay 1a s6 tram dé€ phan biét né véi cac tram khic trong
mang con.

» Dia chi vi tri (Geographic Address)

Dia chi vi tri ctia mdt DP slave 1a dia chi slot cia mdt module tap trung.
N6 chita hé théng DP chii ¢6 ID dudc xdc dinh trong khi cidu hinh, va
dia chi tram tréen PROFIBUS tuong tng véi s6 gid d& (rack number). V&i
c4c DP slave, dia chi ciing chita s slot (slot number). Khi cdc module
¢6 nhiing module phu (submodule) thi dia chi ciing chita slot cua
module phu. Po6i véi S7-300 thi viéc danh s6 slot ctia cdc module 1/0
bit dAu tu 4.
> Dia chi diu cia module

Dia chi diu clia module gitip ban truy cip vao dif liéu ngudi ding clia
mot DP slave hodc mot module trong modular DP slave. Pia chi nay la
dia chi ddu module ctia mdt CPU. C4c bytes dif liéu ngudi ding ctia mot
DP slave dudc dit trong viing truyén ctia DP master trén P bus ctia CPU.
Gidng nhu bat ky module tap trung nio, cic bytes dif liéu ngudi ding
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nay c6 thé dugc nap hoic chuyén dén viing nhé cia CPU. Néu dir liéun 1a
3 bytes hoidc 16n hon 4 bytes, thi phai sit dung céc chic ning hé thong
SFC.

> bia chi chdn dodn
Céc module- nhu DP master hoic mdt ngudn cung cAp phu khong cé dir
li€u ngudi dung nhung cé dir liéu chin dodn- dugc gan mot dia chi chén
doén. Pia chi chdn dodn chi€m mdt bytes trong viing dia chi clia cac ngd
vao ngoai vi.

Ving dia chi

Modules két n6i tap trung

logic cta CPU
DPia chi module
Modules
két noi tap
trung Dia chi tram

Dia chi vi tri
(vi du DP master)

Hinh 6.6 cdc dia chi tram SIMATIC S7 c6 hé théng DP master.

Vung Nhé Truyén dit li¢u Biing Céc intelligent DP slaves

Dia chi ngo vao va ra cta cdac DP té dugc dit trong viing nhé ngoai vi
ctia CPU trung tAm. By gi, CPU trung tim dugc xem nhu 1a CPU chi. N6
khdng truy cap truc ti€p vao cdc module input/output ctia cidc DP t6. Vi ly do
nay ma mdi DP té c6 mot viing nhd truyén dudc chia ra cic viing phu ¢
chiu dai khdc nhau va ddng nhit dif liéu. Tuy thudc vio su phin chia iy
mi mdi DP t§ s& giao ti€p v6i CPU chii nhu mot DP slave compact -
modular.

Ban nhap dia chi clia viing nhé truyén (transfer memmory) trong lic
cau hinh. Pia chi dugc dinh ro theo quan diém ctia CPU t6 sudt thdi gian cdu
hinh cta cdc DP t6 thong minh. Pia chi dudc dinh theo CPU chd khi DP té
dugc thém vao hé théng DP chd. Theo DP chi (ding hon 1a CPU chii trung
tam), dia chi viing nhé truyén khong thé xung dot véi cdc dia chi cia céc
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module khic trong tram S7 (trung tdm). Theo CPU t4§, dia chi ving nhé
truyén khong thé triing lip véi dia chi module ciia DP slave.

D&i véi viéc truy cap dif liéu ngudi dung va ddng nhat dif lidu, cic viing
dia chi cta viing nhd truyén dugc xi 1y nhu cdc module riéng 18 (vi du dia
chi thap nhit clia viing dia chi 12 dia chi ddu ca module).

6.7 Cac Chdc Nang DP Dic Biét
Pong by hoa DP slaves biing SYNC va FREEZE

DP master doc dit liéu ngd vao cia DP slaves lién tuc va ghi nhin cac
trang thdi tin hiéu theo trinh ty thdi gian hién hanh. Pdng thdi, 1énh
FREEZE doc dif liéu input lién quan dudc phan phdi cho DP slave. Lénh
nay két hop cac DP slaves thanh mot nhém d€ déng bing (freeze) cic trang
thdi tin hiéu input hién hanh (mot cach ddng bo), d€ DP master c6 thé goi
c4c dir lidu nay theo chu ky. Nhitng tin hiéu input nay van duy tri gid tri clia
ching cho dén khi mot 1énh FREEZE khic yéu cau cic DP slaves doc va
duy i cdc tin hiéu input hién thdi 1an nita hoic cho dén khi cé 1énh
UNFREEZE huy b6 FREEZE.
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Cach tuong tu cling dugc dung cho cédc tin hiéu output. DP master ghi
céc dit liéu output cho cdc DP slave lién tuc, va cac tin hiéu dugc cung cap
theo thit ty nay. Dit liéu ngd ra lién quan dén lénh SYNC dugc phan phdi
cho mdt s& DP slave dugc xir 1y ddng thdi. Pong thdi 1énh SYNC k&t hop
cac DP slaves thanh mot nhém dua ra cdc trang thai tin hiéu ngd ra cda
chiing cing lic (mdt cich ddng bd) va duy tri cdc trang thai nay khong dsi.
Bay gid DP master c6 thé ghi cdc trang thai tin hiéu mdi lién tiép vio céc
DP slaves. Sau khi truyén xong, diing 1énh SYNC mdt 14n nita d€ bdo dam
dura ra ddng bo cdc tin hiéu ngd ra méi. Cac DP slave van duy tri trang thdi
clia tin hiéu ngd ra cho dén khi ban dua ra nhitng gid tri hién hanh bing 1énh
SYNC hoic hiy I1énh SYNC biing 1énh UNSYNC.

Viéc goi chifc ning hé thong SFC II DPSYC_ FR kich mot 1énh SYNC
hodc FREEZE chuong trinh ngudi ding. Sau d6, DP master s& gdi 1énh nay
t6i tit ca DP slaves cling lic.

Chi c6 thé duing SYNC va FREEZE néu DP master va cdc DP slave c6

thé xt 1Y chiic ning ndy vd xem nhu ban di ciu hinh nhém lénh
SYNC/FREEZE biing ciu hinh phan ciing.

Ban c6 thé tao dudc 8 nhém lénh SYNC/FREEZE trén mdi hé thong
DP master. Nhitng nhém nay thuc hién hodc mot 1énh SYNC hodc mot 1€nh
FREEZE hoic cd hai. CAu hinh nhém SYNC/FREEZE sau khi cidu hinh hé
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thong DP master va tit cd cdc DP slave hién c6 trong hé thong DP master.
P& thuc hién diéu nay, hiy chon hé thong DP master (thanh c6 ddu chim
den tring), sau do, soan thdo Object properties. Trong hop thoai xuit hién,
nhip chudt vao nit “Properties“ va xdc dinh 1énh nao ma cdc nhém phai
thuc hién. Sau d6, gan cdc DP slave cho cdc nhém riéng 1é.

Céc ngé ra cé thoi gian diéu khi€n bing nhau

DP master thudng diéu khién cdc DP slave ctia né theo chu ky lién tuc.
Tuy nhién, khodng thdi gian c6 thé thay ddi do truyén thong S7 lic diéu
khién thuc hién chuong trinh da thyc hién cdc chic ning diéu khién qua
mang con PROFIBUS. N&u DP master dugc thiét k& dé diéu khién viéc
nay, ban cé thé cai dit cdc chu k¥ bus c¢6 khodng cich bing nhau (dudc xem
12 chu ky bus khong d8i) khi ban mudn cdc ngd ra duge diéu khién bdi céc
ngoai vi phan tdn véi khodng thdi gian bing nhau bing nhau thi DP chi chi
c6 thé 1a cha cap 1 (Class 1 Master) trén PROFIBUS.

CAu hinh chu k¥ bus ¢6 khodng cach biing nhau sau khi c6 tat ca cdc DP
slave trong hé thong DP master. Trong SIMATIC Manager, hiy chon mang
con PROFIBUS va sau d6 1a EDIT— OBJECT PROPERTIES. Trong hdp thoai
Object Properties, trén muc “Network settings “ nhdp nit “options“ vanhap
gid tri myuc “Constant Bus Cyclc”. STEP 7 tinh todn khodng cdch thdi gian
bing nhau theo ¥ mudn duva trén thong so di nhiap. Cic thong sd nay gdom
cic yéu t6 sau: chudn (standard), failure-tolerant hodc tdi wu hod toc do
(speed-optimized).

“Listening In“ Bing Truyén Thong Chéo Trén PROFIBUS

Trong hé thong DP master, mdt DP master diéu khién cdc DP slave gin
v6i n6. Néu céc tram dugc thi€t k€ nhim muc dich nay thi nit khdc (chd hay
t6 dugc goi 1a receiver) c6 thé “listen in“ PROFIBUS dé xac dinh dif liéu
ngd vao nao ma mdt DP slave (goi 1a sender) giti cho DP master. Bay dudc
goi 12 tryén thong c¢héo (hay truyén thong truc ti€p).

Cau hinh truyén thong chéo sau khi tit ci cdc tram dudc ndi v6i mang
con PROFIBUS. Chon giao ti€p DP trong tram nhin (receiver) va chon
EDIT— OBJECT PROPERTIES. Trong hop thoai Object Properties, nhip niit
“New* trén muc “Direct Communication®. Sau d6, chi dinh tram gdi va céc
vung dia chi dé sender va receiver trao d6i thong tin véi nhau.

6.8 Truyén Thong Dit Liéu Toan cuc (global data)
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Truyén thong dit liéu toan cuc (truyén thong GD khodng cich gin) 1
tng dung truyén thong dugc tich hdp trong hé diéu hanh cta CPU. N6
truyén thong qua mang MPI vdéi lugng dif liéu nhd ma thdi gian khong phai
12 y&u t& quyét dinh. Dit liéu toan cuc c6 thé dugc truyén gdm cac ving dém
input va output, bit nhd, dit liéu trong cdc khoi dif liéu, gid tri thdi gian va
dém 1a dit liéu dudc glii di. Truyén thong GD theo chu k¥ khong eAn chuong
trinh ngudi dung. Cic chiic ning hé thdng dung cho truyén thdong GD diéu
khién theo su kién (event-driven) bing S7-400. Ciac CPU phai dudc néi
mang vSi nhau qua giao ti€p MPI va chiing phai dugc ndi vdi bus truyén
thong nhu trong gid d& module S7-400. T4t cd cac CPU phéi ciing thudc du
an S7 cung loai.

Chu ky GD

Viéc gdi va nhan xay ra bit ddng bo giita sender va receiver tai diém
kiém tra chu ky quét. Pidu nay c6 nghia 13 sau khi x& 1y chuong trinh theo
chu ky nhung trudc chu ky méi dir liéu ving dém dudc cap nhat. DT liéu
dugc trao di theo dang géi dif liéu (data packet). Cac CPU trao d6i géi dit
liéu toan cuc theo dang chu ky GD. €6 t6i 15 CPU c6 thé trao ddi dir lieu
v6i nhau trong mdt chu ky GD, mot CPU ciing ¢6 thé chi€m hon mot chu ky
GD.

Ti 1& quét

Ti 1& quét diéu khién viéc g&i va nhan thdng tin toan cuc bdi vi truyén
thong GD dit tai trong thdi gian x 1y cia hé diéu hanh CPU va ciing cin
thdi gian truyén trén MPIL Ban xdc dinh s6 chu k¥ sau khi CPU phai géi
hoic nhan dir li¢u. V6i cac CPU S7-400, i 1& quét 0 khong thé thuc hién
truyén thong dit liéu theo chu ky. Hiy chon tf 1& quét nay néu ban chi mudn
g&i va nhan dit liéu theo su kién diéu khién bing cdc SFC.
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Hinh 6.9 vidu chu ky GD.

Hinh 6.10 Nguyén tdc truyén thong dit liéu toan cuc theo su kién diéu khién
va chu ky
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Bang dif liéu toan cuc

Sau khi da cai dit mot dy 4n: ton tai mot mang con MPI; sau khi ciu
hinh cdc tram S7. Céc tram phdi chita it nhdt mot CPU két ndi véi MPI.

Ban hiy ciu hinh truyén thong GD biing cdch nhap cdc gid tri cho bing.
Khi biu tugng ding cho mang con MPI dudc chon trong Manager
SIMATIC hoic trong cong cu ciu hinh mang NetPro, ban c6 mot bing dit
liéu toan cuc rdng bing cdch chon OPTIONS—DEFINE GLOBAL DATA. Mot
bang dit liéu toan cuc c6 thé chita d&n 15 cot CPU.

Trong mdi hang dudi mdi CPU, hay nhap cdc dia chi ¢6 gid tri ma ban
mudn truyén. Mot hang c6 thé chita vai receiver nhung chi ¢6 mot sender.
Mot g6i dir liéu khong chi chita cac dia chi riéng le ma con chita vung dia
chi. Ching han nhu, MB 0:15 13 viing céc bytes nh tir MB tir 0 d€n MB15,
DB 20.DBW 14:8 cho biét viing dit liéu trong khéi dif liéu DB 20, chia 8 ti
dir liu bat diu tir dir liéu DBW 14.

Sau khi nhap s6 liéu bang, ban hay chon menu GD
TABLE—COMPILE..... Sau khi bién dich 1an diu ban x4c dinh i 1& quét va
dia chi dung cho tinh trang truyén nén can. Sau khi thuc hién xong hiy bién
dich baing GD mot 1an nita.

6.9  Truyén Théng SFC

Truyén thong SFC cé nhiém vu truyén dif liéu giita cdc module 1ap
trinh SIMATIC. Truyén thong SFC cin c6 cdc ham truyén thong, goi 13 cdc
ham SFC. Chiing duge luu trit trong hé diéu hanh ctia CPU. Khi cin ngudi
str dung chi viéc goi cdc hiam nay.

Khi dugc 20i c¢dc ham truyén thong SFC sé ty dong thiét 1ap két ndi
truyén thong. Chiing khong dugc ciu hinh trong bing két ndi vi day 1a dang
truyén thong si dung két ndi khong cAu hinh. Sau khi da thiét 1ap truyén dir
liéu thi ban c6 thé x4c dinh trong cai dit thong s& viéc két ndi ¢6 bi ngit hay
khong d& sir dung cic tai nguyén khic, hoic viéc k&t n6i vin duge duy tri
cho cdc truyén thong phu. Ciing c6 thé chi két ndi t6i mot doi tac truyén
thong tai mot thdi diém.

Chang han néu tam thdi khong di cdc tai nguyén két noi dé thiét 1ap
két n6i thi c6 thé bd xung sau. Trong truyén thong SFC thi ddi tic truyén
thong khong cd dinh. Sau khi viéc két nSi da hoan tat thi ban c6 thé chon
mot d6i tdc truyén thong khac bing cach thay ddi thong s6. C6 nghia 1a s&
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lugng d6i tdc truyén thong khong bi gidi han bdi cdc thi nguyén két ndi hidn
co.
Truyén thong SFC truyén mot bién hay mot viing dif liéu cho m6i mot

nhiém vu. Ving dit liéu c6 dung lugng t8i da 1a 76 byte. C6 2 dang truyen
thong SFC 1a: truyén thong tram ndi bo — truyén thdng tram ngoai.

Truyén thong SFC tram ngoai

Truyén thong SFC tram ngoai truyén dif liéu giita cac tram SIMATIC.
Dit liéu trao d6i qua két ndi MPI, c6 thé sit dung MPI hién c6. Ching han
truyén thong SFC tram ngoai c6 thé truyén dit liu diéu khién song song vdi
truyén thong dif liéu chung (global).

Truyén thong SFC tram ngoai gdm c6 cdc ham hé thdng sau:
» SFC 65X_SEND Gt dit liéu

K&t ndi 2 chiéu: SFC 66 X_SEND phai dugc goi tir phia d6i tdc truyén
thong.

» SFC 66X_RCV  Nhin dtt ligu

K&t ndi 2 chiéu: SFC 65 X_SEND phai dugc goi tir phia d6i tdc truyén
thong.

» SFC67X_GET DBoc dir li¢u

K&t ndi 1 chiu: doc mot bidn tir ddi tdc truyén thong ma khong cé
chuong trinh ngudi diing trong ddi tic truyén thong.

» SFC67X_GET  Ghi dir li¢u

K&t ndi Ichicu: ghi mot bién t6i d6i tdc truyén thong ma khong cé
chuong trinh ngudi ding trong d6i tac truyén thdng.

» SFC 69 X ABORT K&t ndi diu cudi

Tw dong (hiét 1ap két ndi dau cudi.
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Hinh 6.11 Nguyén tdc truyen thong SFC

Truyén thong SEC ndi bd

Truyén thong SFC noi bo truyén dit liéu gifta cdc modules lap trinh
trong mot tram SIMATIC. Dit liéu trao d6i qua PROFIBUS. C6 thé st dung
PROFIBUS Subnet da c6. Ching han truyén thong SFC noi bo c6 thé
truyén dit liéu diéu khién song song vdi truyén thong dit liéu theo chu ky
gitra CPU c¢hid va CPU t6 thong qua PROFIBUS-DP.

Truyén thong SFC ndi bd gdm c6 cic ham hé thong sau:
» SEC721_GET Poc dir liéu

K&t ndi Ichiéu: doc mot bién tir ddi tic truyén thong ma khong cé

chuong trinh ngudi diing trong d6i tdc truyén thong.
» SFC731_PUT Ghi dit liéu

K&t ndi Ichiéu: ghi mdt bién t6i d6i tic truyén thong ma khong cé

chuong trinh ngudi diing trong ddi tic truyén thong.
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» SFC 741 _ABORT K&t néi diu cudi

Tu dong thiét 1ap két ndi dau cudi.

6.10 Truyén Thong SFB

Truyén thong SFC truyén phan 16n dif liéu giita cdc tram SIMATIC 57.
céc tram dudc két ndi v6i nhau bing mdt mang phu (subnet), mang phu nay
c6 thé 1a MPI, PROFIBUS hoic Ethernet-subnet. Cédc két ndi truyén thong
12 ¢& dinh, chiing dugc ciu hinh trong bang két ndi bdi vi diy 1a truyén
thong m& rong c6 két ndi cau hinh.

Céc ham truyén thong SFB 13 cdc khdi ham hé théng duge tich hop sin
trong hé diéu hanh cda cdc S7-400 CPU. Ciing gidng nhir khi ham FB, mdi
mot SFB can ¢6 mot khoi dit liéu (instance data block) dé luu trir dit liéu noi
bd clia né. Khdi dit lieu dung cho mot SFB niim frong viing nhd chuong trinh
ngudi dung (user memory).

P& st dung truyén thong SFB, hiy copy phin md ti giao ti€p clia SFB
tor Standard Library trong System Function Block vao thu muc Blocks, tao
mot khéi dit liéu cho mdi 14n goi va sau d6 goi SFB. Ciing c6 thé chon SFB
tr “program elements* catalog va khdi dif liéu cho SFB s& dudgc tao ra tu
dong. Ban ciing c6 thé goi SI'B tir mot khoi ham, sau d6 SFB luu trit dit liéu
clia né vao trong khdi dit liéu ctia kh&i ham nay.
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Hinh 6.12 Nguyén tdc truyén thong SFB.
Piit cAu hinh truyén thong SKFB

Truyén thong qua c¢dc khdi ham hé thng cin c6 bang két ndi dé xic
dinh céc két ndi truyéen thong.

MJi d6i tac truyén thong khi két ndi truyén thong dudc xdc dinh bing
mot ID k&t no1. Khi soan thido ké&t ndi thi STEP 7 s& gén ID k&t néi. S& dung
“local ID* trong dit (set) thong s6 cho cdc SFB trén module c6 két ndi thay
dudc. St dung “partner ID“ trong dit thdng s6 cho cdc SFB clia doi tic
truyén thong.

Co thé st dung ciing mot ki€u k&t ndi cho cdc nhiém vu phat/thu
(sending/receiving) khic nhau. Tuy nhién sau dé cin nhip thém mot ID
nhiém vu (job ID) cho ID két néi dé€ phan biét giita cac nhiém vu va thiét
1ap quan hé giita c4dc khdi phat/thu (sending/receiving blocks).

Trao ddi dif li¢u mét chiéu va hai chiéu
Trong truyén thong dit liéu mot chiéu (one-way data communication) thi

truyén thong SFB chi dugc goi bing CPU cuc bo (local). Hé diéu hanh sé&
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ddp tng cdc ham truyén thong cin thi€t cho CPU ddi tic. Truyén thong dit
liéu mot chiéu ciing bao gdbm cdc chic ning diéu khién va gidm st.

Trong truyén thong dit liéu hai chiéu (two-way data communication) thi
tai cdc dau cudi cia mdi két ndi can cé6 mot khdi SEND va mot khoi
RECEIVE. C4a hai khdi cin c6 cdc ID két ndi nim chung mdt hang trong
bang k&t ndi. C6 thé sit dung nhiéu “cip khéi“ cho mot két noi e6 cic ID
nhiém vu.

Bdng 6.2 Khoi ham hé thong trong truyén thong SFB
Truyén thang di liéu 1

Truyén thong di liéu 2 chiéu

liéu t6i 76 Kbyte

héu may in

chiéu
SFB 8 USEND Gti khong ké&t hdgp | SFB 14 GET Poc dir liéu vao mot
toan bd dit liéu CPU cu thé
SFB 9 URCV Nhan khong két SEB 15 PUT Ghi dit liéu vao mot
hop toan bd dit liéu CPU cu thé
SFB 12BSEND | Giti motkhéi dit | Truyen dit

téc truyén thong

SFB 13 BRCV Nhan mot khoi dir SFB 16 Truyén dir ligu téi
liéu t6i 76 Kbyte PRINT mot mdy in

Chiic niing diéu Chiic niing

khién gidm st

SFB 19 START Thuc hién khéi SFB 22 Héi tinh trang doi tdc
dong néng trén déi | STATUS
tdc truycn thong

SFB 12 STOP Chuyén ddi tac SFB 23 STATUS ghi nhan
truyén thong sang | USTATUS tinh trang doi tac
trang thdi STOP

SFB 21 RESUME | Thyc hién khdi SFC 62 Hoi tinh trang cua
dong néng trén d5i | CONTROL mot SFB
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7  Bang diéu khién va gidm sat xii 1y

Téng quat vé thi€t bi va cong cu ciu hinh

Pé diéu khién mdy méc va nha mdy cé nghia gidm sit qud trinh sin
xuit va lién quan d&én x& ly. Ho SIMATIC HMI (Human Machine
Interface) cung cip cac thiét bi va cong cu cin thiét ¢ho cdc cong viéc nay.
SIMATIC HMI bao gdm cic thi€t bi — bang niit nhan(PP, Push Button
Panels) — hién thi chit (TD, Textdisplays) — bang vin hanh (OP, Operator
Panels) — va bang diéu khién s (TP, Touch Panels) — diing cho tit ca cic
cong viéc diéu khién va giam sit mdy moéc. Phin bang diéu khién cda ho
SIMATIC HMI ciing c6 thé hiéu 1a giao ti€p ngudi — may.

Céc thiét bi ho SIMATIC HMI hoin toan phlt hgp vé6i cic bo diéu
khién lap trinh SIMATIC. Ban st dung phan mém ProTool d€ thiét lap ciu
hinh cho bang diéu khién va thiét bi gidm sat xi 1y, cho phép chiing giao
ti€p véi CPU qua giao ti€p MPI hoic mang PROFIBUS. Hé diéu hanh clia
CPU giai quyét phan 16n cdc ¢Ong viée truyén thong. Vi cédc thiét bi ho
SIMATIC HMI tién ti€n nhét thi WinCC la mot cong cu hoan hdo cho viéc
thiét 1ap cdc hé thong c6 hicn thi cho cdc PC chuin. Cé thé coi diy 1a hé
théng SCADA rat manh (Suprevisory Control And Data Acquisition) thod
min cdc yéu cau cao nhit trong diéu khién van hanh mdy méc va cic qud
trinh x{ 1y trong cong nghiép.

Chuong nay md t3 mot s6 thiét bi thudéc ho SIMATIC HMI
7.1 Pit Ciu hinh SIMATIC HMI

ProTool va WinCC la cdc cong cu dit cAu hinh cho cdc thiét bi ho
SIMATIC HMI. ProAgent 13 mot phadn mém tliy chon cung cip cic hién thi
chin doan chuin.

ProTool 1a cong cu cau hinh cho tit cd céc thi€t bi HMI — tif cdc bang
hi¢n thi text, hién thi @6 hoa cho t&i cdc hé théng chay trén Windows 13
MP270 v OP37/Pro. ProTool hién c6 3 version, mdi version cung cip cic
pham vi chitc ndng khdc nhau: ProTool/Lite, ProTool va ProTool/Pro. Ban
cai dit ProTool nhu mot “thanh phan tich hop“ ctia STEP 7 va st dung né
d& 20 ra mot du anProTool (thu muc). Thu muc ProTool chifa tit ca dit liéu
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HMI va cho biét cdch giao tiép giita thi€t bi HMI vdi cdc tram SIMATIC.
HMI station sin sang hoat dong khi né dudc nap véi dif liéu ciu hinh.

C6 thé st dung ProAgent trong k&t ndi v6i Engineering Tools dé tao ra
céc hién thi chdn dodn diing cho chdn dodn 13i trong may méc va nha may.

WinCC la phan mém hoan hdo cho phép ban thiét 14p cac giao ti€p van
hanh phic tap cé hién thi, diu khién hoat dong va thu nhan dit liéu clia cic
hé thong HMI chay trén Windows hoic cdc PC chuén.

Hinh 7.1 Téng quan vé thiét bi ho SIMATIC HMI va phdn mém thiét ldp cdu
hinh
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Hinh 7.2 Tich hop SIMATIC Manager va ProTool trong mot du dn SIMATIC.

7.2  Bang diéu khi€n niit nhan PP7 va PP17

Bang diéu khién nit nhdn PP7 va PP17 1a loai bing diéu khién dugc
rap sin ding cho vin hinh cic mdy don gidn. Cac phim gd c6 thé dang
nhin hodc ¢6 sin— so lugng phim phu thudc vao dang bang dién khién, cac
LED c6 bé mat hai mau. K&t ndi bang diéu khi€n t6i bd di€u khién nh mot
giao ti€p ndi ti€p, hoic dung MPI ndi truc tiép tdi giao ti€p cha bd diéu
khién 1ap trinh, hode DP trong két n6i PROFIBUS-DP t6i DP master bat ky.

Viéc 1dp dit bang diéu khién rat don gian chi ciAn cit mot hinh chir
nhAt. Phia tru6c bang diéu khién c6 cAp bio vé IP 65 va phia sau 1a IP 20.
Ciic ngd vao ra digital hién c6 cho phép thém cic phin ti chuidn 22,5 mm,
chang han nhu cic nit nhan, dén bio cé thé duge chén vao cic 16 duc sin
cta cac version chudn. Hing da dit trude dia chi MPI 1210 va dia chi nit
nhan dén bdo bit diu tir byte nhd MB 100. C6 thé sir dung bang diéu khién
ngay lap tiic ma khdng cin xac dinh thém thdng s6 nio. ban cé thé thay ddi
cac thong s giao ti€p bing hién thi phia sau thi€t bi ma khong cin cong cu
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dic biét. S dung cong cu ProTool d€ ciu hinh cho bing diéu khién niit
nhan.

Mic du di c6 sdn nhiéu chifc ning khic nhau nhu thit d&n va nit nhén,
tan sd chdp 0,5 Hz va 2 Hz, ban c6 thé thay d6i bang diéu khién ndt nhan
PP7 va PP17 theo yéu ciu clia minh véi chi y t6i s§ lugng, trinh bay hién
thi, phan t& hoat dong va dit nhin.

Né&u muén st dung bang diéu khién nit nhan nhu mot DP slave trong
mang PROFIBUS, ban cin xic dinh cdc thong s& cin thiét khi ciu hinh
phan ctiing STEP 7, thuc hién tuong ty nhu ddi véi mot tram ET200. TAt ca
c4c thdng s6 dugc luu trit trong mdt module nhé phu (subinodule) va cé thé
thay th&€ dé dang. T4t cd cdc trang thdi hoat dong dudc chi bdo phia sau thiét
bi va dudc dung cho muc dich chin dodn.

Bang diéu khién nit nhan PP7: ¢6 8 phim, 8 LED, 4 ngd vao digital
phu, 3 18 cit sdn cho cdc phan ti chuin 22,5 mm nhu dén, nit nhan, ...

Bang diéu khién nit nhan PP17-1: ¢6 16 phim, 16 LED, 16 ngd vio
digital, 16 ngd ra digital phu, 12 15 et sin cho cdc phin ti chuidn 22,5 mm
nhu deén, nit nhan, ...

Bang diéu khi€n niit nhan PP7-il: c6 32 phim, 32 LED, 16 ngd vao
digital phy, 16 ngd ra digital.

PP7 PP17-11

Hinh 7.3 Bdng diéu khién niit nhdn PP7 va PP17

7.3  Text Display TD17

Text Display TD17 14 bo hién thi chif theo hang. Phia trudc dap tng cap
bao vé IP 65 (Iip dit xong) cho phép lip dit TD17 trong viing 1an can mdy.
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K&t ndi bd hién thi t6i bo didu khién 1ap trinh biing giao ti€p MPI hoic
mang PROFIBUS. TD17 c6 mot dong hd tich hop bén trong luu trii hoat
dong trong nhiéu ngay, cho phép van hanh TD17 ma khong cin pin backup.

Ban c6 thé cau hinh LED backlit hién thi LC dang 4 hang vdi 20 ky tu
mdi hang hodc 8 hang 40 ky tu mdi hang (c& chit: 6 mm). TD17 ¢6 mot ban
phim dang mang c6 kha ning chong ddu, md, va cdc cht tiy thong thudng.
St dung ban phim d€ goi cic chifc ning chuidn hoic hién thi lvu trir chudn
clia hing sdn xuAt.

St dung thi€t bi lap trinh va cdng cu ProTool d& thi€t 14p ciu hinh
TD17 & offline. Sau khi dit cAu hinh, nap dit liéu cfu hinki vio TD17 va két
noi t6i bo diéu khién 1ap trinh. Bay gid TD17 di sin sing lam viéc.

Thong bdo xtt 1y dugc hién thi dudi dang chit c6 dinh. Ban ¢6 thé tao
nhitng 161 gidi thich thém cho Info text, luu trit vao TD17 va gan cho mot
thong bdo dang chif (text massage). Cic thong bdo dang chit c6 thé hién thi
duédi dang cdc ngdn nglt khidc nhau nhu: Bdc, Anh, Phép, Y, T4y Ban Nha
va Nga (Cyrillic). C6 thé nap t6i 3 ngdn ngit trén vao TD17 dé st dung
ching & online.

Ban c6 thé dinh nghia t6i 999 thong bio xitr 1y (prosess massage) vdi 80
ky tw mdi thong bdo. Viing dém thong bao xit 1y c6 thé luu trif t6i 256 thong
bdo. Cic thong bio dugc hién thi kém theo ngiy thang (date and time).

Van hanh TD17 bing cach goi ra cdc hién thi chuin da chon tir bing
ndi dung: Display process massage buffer, Delete process massage buffer,
Display system massage buffer; Set languge/contrast, Set date/time, va thay
ddi ch& do hoat dong (online, offline va nap dif liéu cau hinh). Chifc ning
password cho phép ban dicu khién quyén truy cip va chong van hanh trai
phép.

Viing dif lién trong viing nhé ngudi ding thuc hién viéc trao ddi dir liéu
gitta TD17 va PLC. TD17 nhan
1énh diéu khién tir chuong trinh
nguol dung, nhu cdc ngd ra,
hodc xo0d ving dém thdong bdo
(process massage buffer), thay
ddi ngon ngit, cai dat ngay
thdng. M&i mot nit nhan & ban
phin dugc gan cho mOUbitrieng  pryp 74 Hidn thi rext TD17
bi¢t trong ving dit liéu cla
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CPU. Khi nhan mot nit nhan & ban diéu khién sé& set hoic reset bit tudng
ting trong CPU va dugc x 1y trong chuong trinh ngudi dung.

7.4  Hién Thi Text OP3, OP7 va OP17

Phia trudc hién thi OP3, OP7 va OP17 c6 cip bio vé IP 65 cho phép
cdc thiét bi nay c6 thé dit trong viing 1an cAn mdy méc. Chiing dirge trang bi
mot hién thi LED-backlit LC vd mot ban phim dang mang c6 kh3 ning
chong diu, md, cdc chit tdy thong thudng. Bang diéu khién van hanh cho
phép gidm sat va diéu khién su c6, trang thdi hoat dong va cac gid tri xi 1y
hién hanh.

Céc gid tri mudn hién thi thudng theo mot chiic ning cong nghé riéng
biét dugc rdp sdn thanh mot* hién thi“. Mot s¢ hién thi chuin di duge luu
trit trong bang diéu khién van hanh cho phép dua OP vao sit dung ngay ma
khong cin phai chuin bi nhiéu. Ban c6 thé tao cic hién thi d& ching phu
hdp véi viéc diéu khién mdy moc hodc mdt nha may cu thé. Cac hién thi
gdm mot text c6 dinh va cdc bi€n nhap vio dudc cip nhat lién tuc. Ngudi
van hanh c6 thé nhip cdc gid tri mdi ching han khii nhap mdt setpoint dé
diéu khién may. Phu thudc vao dang hién thi, ban c6 thé sit dung cic phim
dé€ goi cdc man hinh hién thi khac hoic diéu khién mdt bién nhi phan trong
chuong trinh ngudi dung.

St dung phan mém cau hinh ProTool d€ cai dit (set up) va ciu hinh
bang didu khién. Cdc OP nay ¢6 th& 16i t6i cdc bo didu khién S$7-200 (bling
giao ti€p PPI) hoic S7-300/400 (bing giao ti€p MPI). Mat khiu va cdc cip
bao vé cho phép ngin can viéc van hanh trai phép. Ho OP7 va OP17 c6 thé
k&t ndi t6i mang PROFBUS. Né&u ban mudn in ra cic bang liét k&, thong
bdo 18i, viing xi 1¥ thong bdo, ndi dung man hinh hién thi ban c6 thé két noi
OP7 va OP17v4i mot mdy in.

Bang dién khién hién thi OP3 c¢6 18 phim hé thdng, 5 trong s6 d6 1a phim
mém (softkey), hi€n thi 2 hang x 20 ky tw vA mot viing nhé flash EPROM
128 KB d¢ lwu (rif dit liéu c&u hinh.

Bang diéu khién hi€n thi OP7 c¢6 22 phim hé thdng, 8 phim chifc ning
cho phép ngudi dung ddn nhin, 8 trong s§ cic phim trén 13 phim mém
(softkey), hién thi 4 hang x 20 ky tv v mdt viing nhS flash EPROM 128
KB d€ luu trit di¥ liéu cdu hinh.

Bang diéu khi€n hi€n thi OP17 c6 22 phim hé thong, 24 phim chic ning
¢ho phép ngudi dung din nhin, 22 trong s& cdc phim trén 1 phim mém
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(softkey), hién thi c6 thé cai dit cho mdy in 4 hang x 20 ky tu hodc 8 hang
40 ky t va mot viing nhd flash EPROM 256 KB d€ luu trit dit liéu cau hinh.

Hinh 7.5  Bdng diéu khién hién thi OP3, OP7 vi OP17.

7.5  Bang diéu khién P6 Hoa OP27 va OP37

Phia truSc bang diéu khién dd hoa OP27 va OP37 c6 cap bao vé IP 65
cho phép cic thiét bi nay c6 thé dit trong viing lan cAn mdy méc. Chiing
dugc trang bi mot hién thi CCFL-backlit L.C va mot ban phim dang mang c6
kha niang chdng diu, md, cic chit tdy thong thudng. Bang diéu khién vén
hanh cho phép ban gidm sit va didu khién sy ¢, trang thdi hoat dong va cic
gi4 tri x& 1y hién hanh.

Hién thi d6 hoa chi ra c¢dc thong bao 18i, x& 1y va cdc bién xit Iy (dia
chi). Chiing tugng trung cho cac bién nhu cic gia tri ngd ra, dudng biu dd,
dudng cong hoic chi ra trang thdi dudi dang ky hiéu c6 thay d6i mau sic.
Ngudi van hanh c¢é th€ nhap cac gid tri trong viing ngd vao dic biét (special
input) hoic dang cdc gid tri ky hiéu. Cac phin ti hién thi c& dinh cta hién
thi 13 d6 hoa ky tr hoac do hoa diém. Ban tao dd hoa diém tir Windows
graphic editor ba't ky va chén d6 hoa vao so dd. Ngudi van hanh st dung céc
phim mém v cdc phim chiic ning clia bing diéu khién dé diéu khién qu4
trinh x{ 1y. Ban co thé tao mat khiu (password) va cdc cap bdo vé dé ngan
can viéc van hanh trdi phép.

St dung phan mém cau hinh ProTool d€ cai dit (set up) va ciu hinh
bang diéu khién van hanh OP27 va OP37 . Cac OP nay c6 thé ndi téi cdc bd
diéu khién S7-200 (bing giao ti€p PPI) hoic S7-300/400 (bing giao tiép
MPT), ndi t6i mang PROFIBUS va c6 thé két ndi véi mot mdy in.

Bang diéu khién van hanh OP27 c6 bd nhd flash EPROM 1 MB, c6 thé
¢6 mot hién thi STN monochrome LC (8 cip do6 xam), hoic hién thi mau
STN color LC (8 mau). C4 hai dang hién thi déu c6 320 x 240 chdm diém,
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24 phim hé thong (4 phim c¢6 LED) ¢6 chiic ning c6 dinh, 24 phim chite
ning (18 phim c6 dén) trong d6 c6 14 phim 13 phim mém c6 thé thay ddi
chiic nang.

Bang diéu khi€n van hanh OP37 c6 bo nhd flash EPROM 2 MB, ¢4 the
¢6 mot hién thi mau STN color LC hoic mdt hién thi TFT color LC (8 miu).
C4 hai dang hién thi déu c6 640 x 480 chdm diém, 32 phim Lé thong (4
phim ¢6 LED) c¢6 chic ning ¢ dinh, 36 phim chifc ning (28 phim c¢d den)
trong d6 c6 20 phim 13 phim mém c6 thé thay di chic ning.

Hinh7.6 Bdng diéu khién van hanh hién thi d6 hoa OP27 va OP37.

7.6  Bang diéu khién ki€u s TP27 va TP37

Cic bang diéu khién s& (touch panels) 13 mot phuong phap méi trong
diéu khién mdy méc hoic nha mdy: ngudi van hanh diéu khién bing cich
nhan tryc ti€p vao man hinh hién thi. Ban phim dudc thay th€ bing mdt man
hinh, dé thuc hién mot thao tic diéu khién ngudi van hanh chi cin sd vio
nit nhan tuong ting trén man hinh.

Bang dieu khi€n ki€u s& TP27 va TP37 cho phép thé hién trung thuc dd
hoa clia may hay nha mdy dudc diéu khién. Phia trudc clia bang diéu khién
c6 cap bdo v& IP 65 (Iip dit xong) cho phép chiing c6 thé dudc sit dung
trong viing 1an cAn mdy. Man hinh 12 mdt hién thi CCFL-backlit LC va c6
kha ning chong diu, md, va cic chat tdy thong thudng.

S dung cong cu ciu hinh ProTool d€ cai dit va cau hinh cho bang diéu
khien. K&t ndi t6i tram SIMATIC nhd giao ti€p MPI hoic mang
PROFIBUS-DP. Khi két nSi v6i mdy in cdc bang diéu khién c6 thé theo két
001 ndi ti€p hodc song song (chi ¢6 & TP 37).
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Ciéc bang diéu khién ki€u sd c6 cling pham vi chifc ning nhu cic bing
diéu khién van hanh ciing ho. TP 27 va TP 37 gidm sét gid tri gidi han, hién
thi cc gia tri x{r 1y, cdc viing ddng (dd hoa ky tu va dd hoa diém), cic so dd
c6 yéu to tinh, dudng cong, dd hoa c6 cic dudng ngang va cic dang d6 hoa
khdc. Ching ciing tham gia quan ly cdc thong bdo x{r Iy va su cd, cai dit
mat khiu, & ch€ dd online cho phép thay ddi téi 3 ngdn ngit. Pac diém riéng
ctia bang diéu khién kiéu sd 13 cdc nit nhan di cai dit truSe cho text, text
lists, graphics, graphics lists va cdc nit nhan dung cho céc chiic ning riéng
biét clia ngudi dung.

Tinh nidng ctia TP 27 touch panel tuong tu nhu chic ning ctia OP27, chi
khac & man hinh s3. Bang diéu khién TP 26 hién ¢6 mot hién thi 5.7 STN
color/monochrome (8 mau hoic 8 cAp do xam) vdi dO phan gidi 320 x 240
diém anh (pixel). Bing diéu khién TP 27-10 hién c6 mot hién thi 10.3“ STN
color (8 mau) v&i d6 phan giai 640 x 480 diém Anh.

Tinh nidng ctia TP 37 touch panel tucng tu nhu chiic nang cia OP37, chi
khdc & man hinh s3. Bdng di€u khién TP 26 hién ¢6 mot hién thi 10.4“ TFT
color (8 mau) v6i dd phan gidi 640 x 480 diém Anh.

Hinh 7.7 Bdng diéu khién kiéu so TP 27 va TP 37.

7.7  Hé thdng MP270 Va OP37/Pro chay trén Windows

Cé4c hé thong MP270 va OP37/Pro chay trén windows, chiing khong
nhiing dap iing dugc cic yéu ciu clia hé thong giao ti€p van hanh la phai
lam vi¢e duge trong moi trudng khic nghiét ma con ¢6 tinh ning nhu mot
PC. St dung cong cu ciu hinh ProTool/Pro CS, phin mém ProTool/Pro RT
dé cii dit va ciu hinh cho MP270 va OP37/Pro. Ca hai hé théng nay dem
iai cho ban nhiéu kha ning md rong véi cac chifc ning ngudi dung x4c dinh.
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Ching han d6i v6i ProTool/Pro cho phép ban chay chuong trinh dugc viét
bing Microsoft Visual Basic Script.

Multi-Panel MP270 sit dung Win CE

Multi-panel MP270 sit dung hé diéu hanh Microsoft Windows CE ditgc
trang bi mot flash EPROM 8MB diung dé luu trit dit liéu chuong trinh va
vung nhé chinh c¢6 dung lugng 16MB. Mot slot card PC dung cho muc dich
md rong.

Phia truéc bang diéu khién c6 cap bao vé IP 67 v6i do sau lip dit chi
¢6 50 mm, trang bi mot hién thi mau color STN hoie color TFT véi do phan
gidi 640 x 480 diém anh, 256 mau va CCFL backlighting. Ban phim dang
mang ¢6 33 phim hé thong (4 phim c6 dén), 16 phini chic ning c6 LED do
ngudi ding d4dn nhin, 20 phim mém do ngudi ding din nhin (12 phim c6
den).

Ngoai cdc tinh ning co ban clia mot bang diéu khién dang d6 hoa,
MP270 con ¢ cic dic diém nhu dinh vi ddng cdc ddi tugng d6 hoa, luu trix
thong bdo va gia tri xit Iy vio mdt PC card, md phdng cau hinh. Mot cita s6
¢6 chifc ning cudn (scroll) va zoom cho phép thé hién tdi 8 dudng cong. Céc
hién thi thong bdo, clra s§ thong bdo, hang thong bdo, ving thong bio da
dugc cau hinh sin.

OP37/Pro sit dung Windows 95

OP37/Pro 1a bang diéu khién van hanh OP37 c¢6 mot vi xit 1y Pentium
166 MHz va chay trén hé diéu hanh Windows 95. Cé ving nhé chinh 32
MB, mot § dia mém va dia ering 2.1GB. St dung cong cu PtoTool/Pro CS,

2 A

phan mém ProTool/Pro RT dé cau hinh OP37/Pro panel.

Hinh 7.8 H¢ thong MP270 va OP37/Pro chay trén Windows.
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7.8  Thyc hién toi wu cac thao tac véi Operator Interfaces
Module niit nhan diéu khién truc ti€p 24V

Module nit nhan diéu khién truc ti€p dugc gin vio phia sau cfia bing
diéu khién van hanh (operator panel) hoic bing diéu khién kicu sd, ¢6 8
hoic 16 ngd ra digital 24 VDC dugc diéu khién bdi ban phim (operator
panel) hoic man hinh s& (touch panel) hoic bing phAn mém.

Niit nhan diéu khién truc ti€p DP

Ciéc nit nhan diéu khién diéu khién truc ti€p DP cho phép ban diéu
khién cic dia chi nhi phan trong tram SIMATIC gua mang PROFIBUS-DP.
Mt khdc, chiing cho phép ban diéu khién ciac LED clia bang diéu khién tir
tram SIMATIC qua PROFIBUS-DP. Modul ngoai vi [/O c6 cung dia chi
tram PROFIBUS véi bang diéu khi€n van hanh. Trén bang diéu khién van
hanh ban c6 thé st dung tit ci cdc phim mcin va phim chic ning nhu céc
nit nhan tryc ti€p DP. Trén bang diéu khién dang s3 ban c6 thé sit dung 24
hoic 48 niit nhan sd nhu céc nit nhan truc tiép DP.

Giao ti€p bang diéu khién (CPI)

Module CPI diéu khién hién thi vi cdc phin ti hoat dong qua mang
PROFIBUS DP. Module dugc gin vio phia sau bang diéu khién van hanh
hoic bang diéu khién kiéu s&. Phu thudc vao ki€u module ma ¢6 tir 16 hoic
32 ngd vao digital 24VDC va 16 hoidc 32 ngd ra digital 24VDC dudc ndi day
truc ti€p t6i bang didu khién cla ban diéu khién hoic may. Ban két ndi cic
hién thi va cdc phin t hoat dong nhu ngoai vi I/O t6i bang diéu khién vén
hanh hay bang diéu khién s¢ qua PROFIBUS-DP. Ban ciing c6 thé sif dung
cdc nit nhan didu khifn tryc ti€p DP (khong phii module nit nhin diéu
khién truc ti€p 24VDC) song song véi module CPI.

Bdng 7.1 giao tiép van hanh trong lién két véi thiét bi HMI

Module nit nhan Niit nhan diéu giao ti€p bang diéu
diéu khién tryc ti€p | khién truc ti€p khién
24 V DP
Pugc st dung OP 27/37, TP 27/37 | OP 7/DP, OP
v{i 17/DP, OP 27/37, TP 27/37
Op 27/37, TP
27/37
S6 lugng cdc ngd digital input/output
OP 277/0P 37 8/16 Q 16 hodc 321, 16
hodac 32 Q

230



7 Bdng diéu khién va gidm sdt Chéu Chi Diic

TP 26-6 8Q 161,16 Q
TP 27-10, TP 37 16 Q 16 hodc 321, 16
hoac 32 Q
Diéu khién bing cdc phim mém/phim chifc ning hodc nit nhan trong bang dicu
khién kiéu s3 (sd)
OP7 F1...F4,K1...K4
OP 17 F1...F8,Kl1..K16
OP 27 F1..F8 F1...F14,
OP 37 F1..F12 KI1..K10
F1...F20,
K1..K16
TP 27-6/TP 27- |8/16 24/24
10 16 47
TP 37
Diéu khi€n biing niit nhan c6 LED
OP7 KI..K4
OP 17 K1..K16
OP 27 F1...F8, K1...K10
OP 37 F1...F12, K1.. K16

7.9 K&t Noi Vi SIMATIC S7 Stations

Cic giao ti€p dudi day dung d€ két n6i tram HMI t6i tram SIMATIC.
Ch y ring cic giao ti€p ciing phu thudc vao version cla thi€t bi HMI dang
st dung:

> S7-200 qua PPI
> S7-300/400 qua MPI
> S7-300/400 qua PROFIBUS nhu “MPI station®
Khi c&u hinh cho hé thdng bing ProTool ban chon tram SIMATIC két

ndi véi thi€t bi HMIT, xac dinh dang k&t ndi va dia chi tram.
K&t néi giao ti€p PPI

Mie di ket ndi giao ti€p PPI véi S7-200 1a k&t ndi point to point cd ban
nhitng né vin c6 thé k&t ndi nhiéu tram S7-200 t6i mot tram HMI. Tram S7-
200 ludn ludn coi k&t ndi ndy nhu mot két ndi point to point khi chi ¢é duy
nhit mot két ndi dugce kich hoat tai mot thdi diém thim chi c6 nhiéu tram
HMI hay thié€t bi 1ap trinh k&t ndi t6i tram S7-200.

K&t ndi giao ti€p MPI
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C6 t6i 32 niit (node) c6 thé lién két trong mot mang MPL. Cic “tai
nguyén k&t n6i“ hién c6 sé quyét dinh s lugng tram c6 thé két ndi t6i CPU
ctia mot tram S7. Ching han mot CPU 314 c6 thé thiét 1ap 4 k&t ndi (finh),
mot CPU 414 c6 thé thiét 1ap tdi 32 két ndi. CPU S7-300 c6 hai k&t noi ef
dinh — mot cho k&t ndi thi€t bi 14p trinh va mdt cho tram HMI- ma ban
khong thé diing cho muc dich khic. Ciing c6 thé ding cic két ndi tw do dé
k&t ndi cac tram HMI phu.

bia chi mic dinh MPI clia tram HMI 1a “1“, thi€t bi lap trinh 12 “0* va
S7-CPU 1a “2“. Do d6 ban c6 thé st dung mot tram HMI, mot thiét bi lap
trinh v6i mot S7-CPU ma khong cin phai thay d6i dia chi.

K&t néi PROFIBUS

Ban diing cong cu ciu hinh ProTool d€ xdc dinh dia ¢hi tram cho HMIL.
Xéc dinh tram két n6i véi HMI, hoic ddi tac tryén thong ctia né d€ trao ddi
dit liéu truc ti€p. Pinh nghia thi€t bi MHMI nhu mot tram ning dong. Néu
ban st dung module nit nhan diéu khi€n truc tiép hoic module giao ti&p
bang diéu khién ban ciing phai ciu hinh thi&t bi HMI nhu mot DP slave
(SIMATIC Manager dung HW-Config trong hardware catalog chon
PROFIBUS-DP — CONFIGURED STATION — SIMATIC OP ).

S7 functions

Truyén thong giita cdc tram HMI va céc tram S7 do S7 Function dadm
nhiém, diy 13 mot dich vu truyén thong riéng biét ctia SIMATIC. Tram
HMI tugng trung cho khich hang (yéu cau dif liéu) va tram S7 13 dich vu
(cung cAp dif liéu). Khodng ¢An phai c6 cdc chiic ning truyén thong riéng biét
trong chuong trinh ngudi ding bdi vi hé diéu hanh ddp tng toan bd viéc
truyén thong qua S7 funtions.

7.10 Dat Cau Hinh Thiét Bi HMI véi SIMATIC Protool

SIMATIC PioTool 13 mdt phan mém dinh cAu hinh cho cic thiét bi
SIMATIC HMI. ProTool hién c6 la dng dung 32 bit chay trén Microsoft
Windows 95/98 va Windows NT. Hién c6 3 phién ban vGi cadc pham vi chiic
ndng khic nhau:

> ProTool/Lite dung cdu hinh cho cic thi€t bi HMI hién thi ki€u hang
(line-oriented) nhu TD 17, OP3 , OP17, C7-621, C7-633, C7-634.

>  ProTool dung cAu hinh cho cic thi€t bi HMI hién thi kiu hang va kiéu
d6 hoa nhu OP 27, Op 37, TP 27, TP 37, C7-626.
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>  ProTool/Pro CS diing ciu hinh cho cic thi€t bi HMI hién thi ki€u hang
va kiu d6 hoa va chay trén Windows nhu MP270, OP37/Pro va cic PC
chuén c6 phan mém ProTool/Pro RT

Ban st dung ProTool dé€ tao ra mot du dn (project) ProTool cho moi
mot thi€t bi HMI, chia tit ca cdc dif liéu cin thiét d€ chay thict bi nhu céc
so @0, bién, thong bdo, cach thuc hién. ProTool cé th& dugc cai dit nhu mot
phién ban don 1€, tuy nhién ching t6i khuyén ban nén st dung né nhu mot
phan ctia STEP 7 d€ ProTool c6 thé truy xuat truc ti€p tdi cde bang ky hiéu
va cdc thong s6 truyén thong cla cdc chuong trinh ngudi dung lién quan.
Bing cdch nay ban khong phdi nhap cdc thong tin hai Iin, va it nhién c6
céc thuan lgi khac: dir lieu HMI dugc luu trit cing vdi S7 project; ban co thé
diing cdng cu ciu hinh phan citng HW Config d¢ x4dc dinh cdc ngd vio va ra
PROFIBUS-DP; ban c6 thé truy cap vao chuong trinh ciu hinh mang NetPro
dé két noi thi€t bi HMI t6i mdt mang con v cho hién thi trong cai dit mang
(network setup).

Tao mot ProTool project

Khi di cai dit ProTool nhu mot phan tich hop ctia STEP 7. bé xic dinh
mot d6i tugng (object) cho mot thi€t bi HMI trong SIMATIC Manager tao
mot cdi méi hay md mot cdi dd ¢6 , chon thi€t bi HMI va sau d6 chon
INSERT STATION — SIMATIC OP dé chén HMI object. Tao mdt object
cho mdi hé théng giao ti€p van hanh. cho diéu khién van hanh va gidm sit
céc phan clia tram SIMATIC C7. Trudc khi cidu hinh HMI object ban nén
xdc dinh mang subnet (MPI, PROFIBUS-DP) va thiét 1ap két ndi cho tram
SIMATIC dung HW Contig hoic NetPro.

Nhip dip vao object HMI “rdng“ d& khdi dong trg gitip ProTool
project, hop thoai Project Wizard-Device Selection xuat hién trén man hinh
cho phép ban gin cac thiét bi thuc vao object ching han nhu bing diéu
khién van hanh dang dd hoa OP 37, nhip vao nit “Parameter” sé mg ra hop
thoai k& ti€p cho phép ban xdc dinh két n6i maSng con va cai dit b diéu
khién, sau d6 ProTool s& xét dit liéu HMI lién quan ti tram nay nhu cdc ky
hiéu hoic ¢dc thong s6 truyén thong.

ProTool cung cAp cdc hién thi x{ Iy chudn chita cdc chifc ning chung
cho viée chon thi€t bi HMIva két ndi chuong trinh ngudi dung téi bo diéu
khi€n. Sau d6 ban c6 thé thay d6i va chinh stra cdc hién thi chuén nay va
viét chuong trinh theo yéu cAu clia minh.
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Dif liéu cin trao ddi giita thi€t bi HMI va tram SIMATIC dugc chita
trong cdc bién xi 1y hodc cdc viing truyén thdng. Thi€t bi HMI doc hoiic ghi
céc bién x{r Iy mot cach truc ti€p ma khdng cin chuong trinh ngudi dung.
Ban phai xdc dinh cdc viing truyén thong trong viing nhé ngudi ding & CP1.

Hinh 7.9 Chon thiét bi dich trong ProTool/Pro CS

Cau hinh mét thiét bi HMi diing ProTool

ProTool cho phép ban tao cac hién thi x& 1y cho thi&€t bi HMI mot cach
don gidn ma khong cAn bat ctt k¥ ning 1ap trinh dic biét ndo. Ban tao thu
muc ProTool cho minh & ch& d6 offline khong can két ndi t6i thi€t bi HMI.
Thiét bi lap trinh hién thi cic so d6 x& Iy ma ban d3 tao ra va chiing ciing
xuat hién trén thi€t bi HMI. Sau khi ciu hinh, hdy bién dich (complie) thu
muc ProTool vi dit liéu vao thi€t bi HMI hay con goi 1a “thiét bi
dich”(target device).

Cita s& Project clia ProTool dugc chia 1am 2 phan. G phan bén trdi ban
€ thay cac dang ddi tugng (object) ma ban da ciu hinh phu thudc vao thiét
bi HMI mu6n st dung. G phin bén phai clia clia s8 14 cdc d6i tudng riéng 18,
nhip dip vio mot ddi tugng d€ khdi dong cong cu phdn mém lién quan t6i
ddi tugng do.
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X4c dinh viing truyén thong

Ving giao tiép (interface area) 12 mot ving dit liéu trong chudng trinh
ngudi dung x4c dinh giao ti€p gitta cdc tram SIMATIC va thi€t bi HMI. N6
chita dit li€u li€n quan va nhiém vu dung cho viéc trao ddi dir lidu. Can bao
ddm x4c dinh mdi thi€t bi HMI mot viing giao ti€p riéng biét.

Dif liéu dudc trao d6i truc ti€p qua cdc ving dit liéu chiwong trinh. Cac
viing dit liéu chuong trinh diing cho thong bdo xi 1y, thdng bio 161, ban
phim, LED image, s6 so dd..phu thudc vao thi€t bi HMI ma ban mudn sit
dung, vi du: khi mdt bit dudc set tir chuong trinh ngudi dung s¢ kich viéc
hién thi mot thong bao 16i trong thi€t bi HMI; nhan mdt phim chiic ning trén
thi€t bi HMI sé& set mot bit trong viing dém phim chifc ning dudc danh gid
bing chuong trinh ngudi ding.

P& xédc dinh cdc ving truyén thdng, hiy md ProTool project va chon
SYSTEM — AREA POINTERS, chon -« vung (vi du vung di liéu), chon
“insert” d€ md hop thoai dinh nghia cho viing dif licu.

Céc so d6 xi& 1y cho ngudi van hanh

Céc so dd xit 1y 1a phan c6t 16i clia ProTool project. Chiing md t4 trang
th4i cia may méc hay nha may. Pong thi¥i cling chifa cdc phan ti ma qua dé
ngudi van hanh diéu khién cic bo phin trong nha mdy. G dang don gidn
nhAt thi mot sd @ xi 1y chi gdm c6 2 hoidc 4 hang vdi text va cic bién dugc
chén, gidng nhu & cac thiét bi hién thi text TD va thiét bi hién thi theo hang
(line oriented) HMI. Mat so dd xit 1y c6 thé 13 mdt so dd phic tap chita céc
phan tif dd hoa thay ddi theo tinh trang hoat dong ctia nha mdy.

Sau khi cho hién thi Opening diagram cédc so d6 xi 1y khac dudc goi
trén man hinh bang cdc phuong phip khic nhau: bing chuong trinh ngudi
dung trong CPU, bing cdc tin hiéu tir HMI: do ngudi van hanh chon bing
céch nhan cac phit chitc ning. Noi dung va thif tv goi cdc so dd xi 1y tao ra
giao ti€p vdi ngudi dung (user interface).

Céc sd dd x Iy chita cdc phan tit hién thi (display element) tinh va
dong cho bidt qud trinh x& 1y, trang thdi hoat dong va sy ¢d. Cic phan tir
hi¢n thi thay d6i theo loai HMI sit dung. Cac phin ti hién thi tinh 12 texts,
diém 4nh (pixel graphic) va db hoa ky ty. Cdc phan t hién thi dong la cic
ving ngd ra, cic dudng cong, biéu dd va den bao. Chiing thay ddi ki€u hién
thi khi bi€n gdn cho chiing thay ddi gia tri.
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Céc phan it hoat déng (Operating elements) cho phép ban can thiép
va0 qué trinh x{ 1y, chzzmg han nhu : nhép céc diém dat (setpoints), kich mot
hoat dong trong nha mdy. Cac phan t& hién thi thay d6i theo loai HMI st
dung. Ban c6 thé “xay dung” mdt so dd xi Iy bing cdc ving ngd vio, ving
ngd vao/ra, cic phim chifc ning va cic nit nhan. Ban c6 thé gdn cac thude
tinh dong dé tin hiéu hod, ching han cho mot hoat ddng van hanh riéng biét.
Ban ciing c6 thé chén, xo4 cdc phan tif hoat dong khi mot su kién di¢u khién
dang di&n ra. Mot phan tif hoat ddong nhu vay dudc goi 12 “event-driven”.

Dir li¢u nhap va xuit st dung bién

Mot bién chita dung céc thdng tin ¢6 dugc tf qua trinh xi 1§ hay nha
may. D6 c6 thé 12 mot trang thdi tin hiéu, mdt setpoint hay thdi gian trong
ngay. Cédc bi€n c6 mot tén va dang dit liéu. Bién cuc b (local variable) chi
c6 & thi€t bi HMI. Mt bién chung (global variable) c¢6 trong CPU va thiét bi
HMI, n6é chi€m viung nhé trong CPU va c¢6 th¢ duge dit dia chi tir chuong
trinh ngudi diing va bing cdc so dd xi 1Y trong thiét bi HMI. C4c bién global
trao ddi dit liu giira thi€t bi HMI va tram SIMATIC.

Céc thong bao xit 1y va trang thai hoat dong
ProTool phan chia ra cic loai thong bdo sau:

> Prosess messages thong bao cdc trang thdi thong thudng nhu ché do hoat
dong, tinh trang x& 1y va trinh ty x@ 1y.

» Fault messages cho biét 16i xt 1y nhu t6i han hay trang thdi x{r 1y nguy
hiém. Thong bdo 16i phai 13m cho ngudi van hanh hiéu dugc va c6 thé
k&t hgp theo nhom.

> System messages cho biét cac trang thai va 16i cda thi€t bi HMI va bd
diéu khién SIMATIC, day 132 mot phan cta thi€t bi HMI do d6 khong
can phai cau hinh.

Cac thong bao dudc hién thi phu thudc vao tinh wu tién cla chiing (quan
trong) va ¢6 th in ra bing mdy in. C4c hé théng HMI st dung Windows cho
phép ban hru trir cdc thong bdo nay.

7.11 Chin Po4n Xit Ly Dung SIMATIC ProAgent

Phan mém tuy chon SIMATIC ProAgent cung cip nhiéu chuong trinh
chuian ding cho chin dodn 18i trong mdy méc hay nha may. C4c chudng
trinh chuén nay c6 thé sit dung dudc trén cc bang diéu khién van hanh kiéu
dd hoa hay bang diéu khién kiéu ti€p xic (sJ). ProAgent tudng thich véi
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STEP7 Engineering Tool dugc st dung cho cidc bdo PLC SIMATIC S7-
300/400 va thiét bi tu dong.

ProAgent cung cip cho ban céc khai niém chidn dodn da chuin hod cho
phép ban 4dp dung cho cic phdn mém ctia STEP7. Cac chin doan xi 1§ trén
thi€t bi HMI lam gidm génh ning cho tram SIMATIC. Thi&t bi HMI thuc
hién phan tich diéu kién, luu trit thong tin cAu tric, chi thich, .. TAt cd cic
chiic ning chdn dodn HMI chi€m viing nhé va thdi gian xt 1y chuong trinh
trong CPU ctia tram SIMATIC.

Ban cai diat ProAgent cing v6i ProTool. Trong qui trinh dich chuong
trinh ngudi ding STEP7 luu trit tit ¢4 dif liéu cAn thict cho ¢dc chdn dodn xi
1y trong mot cd s& dit liéu chung (common database). Khi cau hinh thiét bi
HMI, ProTool s& truy xuat cd s dit liéu nay. Ban tich hop cic so d6 chin
doan vao giao ti€p ngudi dung HMI va chon ddi tugng chin dodn (ching
han “units”, cdc khdi ngudi dung, trinh tu cic bude) va chon cich bdo hiéu.

Trong khi hoat dong, cdc cong cu nay cung cip cho ProAgent bing dit
liéu xif 1y riéng biét va tinh. Noi dung clia ¢ic 50 d6 chdn dodn ludn ludn
lién quan t6i mot thong bdo hodc thiét bi duge chon.

Bdt ddu chén dodn: Message Diagram hién thi cdc 16i xdy ra trong qud trinh
xiut ly

So @6 thong bao hién thi tit ca cdc thong bdo xi Iy. Ban c6 thé chon
mot thong bdo va tir d6 ré nhanh sang cic sd dd chin doan khic.

Hinh dnh téng qudt: Unit Overview

Unit Overview hi€n thi tdt cA nha mdy hoic thi€t bi mdy méc, cdc thiét
bi phu va cdc ché dd Iam viéc hién hanh cda chiing. Do d6 ngudi van hanh
c6 thé cach ly thiét bi ¢6 su ¢d ngay 1ap tic va thuc hién céc thao tic cin
thi€t dudc xdc dinh bing cAu hinh. Ngudi van hanh cé thé xem chi tiét dé
phan tich 16i hode chuyén sang sd dd chuyén dong (motion diagram) dé stta
16i.

Chi bdo trinh tu I6i trong Step Diagram

Khi két ndi v6i S7-GRAPH ban c6 thé chon toan bd trinh ty bao 13i,
khdi tao hoidc v hiéu hoa (deactive) trinh ty nay. Ban cé thé chon mot bude
cu thé trong mdt trinh tu va chi kich hoat (active) hoic vo hiéu hod busc
nay.

Diéu khién nha mdy va chinh sita 16i ding Motion Diagram
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S3& db chuyén dong (motion diagram) cho phép ban khéi tao cic chuyén
dong cu thé trong cic thiét bi riéng 18, ching han ban diing cdc phim mém
hoic cdc phim diéu khién truc ti€p cta thi€t bi HMI d€ diéu khién mdt thiét
bi c6 su cd tdi vi tri an toan nhat.

Phan tich diéu kién trong Diagnostic Detail View

Phan tich diéu kién (condition analysis) c6 nghia 13 ddnh dau vi tri mot
16i trong chuong trinh. Ma chuong trinh dugc hién thi dang Statement List
(STL)hodac Ladder Logic(LAD),phu thudc vao ngdn ngit iap trinh di si
dung. Ban c6 thé thiy trong chuong trinh tin hiéu ndo gay ra thong bio 16i.

7.12 Quan sat, diéu khién van hanh dung SIMATIC WinCC

SIMATIC WinCC (Windows Control Center) la mdt hé théng SCADA
c6 tinh ning manh mé dugc sit dung trong tit cd cédc linh vuc sin xuat tu
dong va xitr 1y trong cdng nghiép. WinCC ¢6 thé 1dp dit duge trén mdy tinh
PC chuin (tuong thich AT) hoic trong bing diéu khién van hanh OP47-12-
1dp dit trong viing 1an cAn mdy. WinCC i mdt phan mém 32 bit chay trén
hé diéu hanh Microsoft Windows 95/98 hoic Microsoft Windows NT.

WinCC hién c¢6 & dang phan mém runtime hay phan mém hoan chinh
(runtime va hé thong cAu hinh). WinCC cho phép ban tao ra cic sd do xir ly
dé diéu khién va gidm sit may méc hay nha mdy, luu trit dit liéu va cdc sy
kién bing cd sd dit lieu SQL, quin 1y (4t ci cdc thong tin vé nha mdy va in
ra dudi dang cic ban bdo cdo (report). Trong phién ban WinCC runtime,
ngudi van hanh gidm s4t va diéu khién mdy hay nha mdy st dung giao dién
dd hoa thiét k& bing WinCC.

Uu di€m ctia WinCC

Control Center 13 cAp cao nhat trong hé thong WinCC. Ban khdi dong
tit cd cdc module Hr cAp nay.

User Adminitrator gan céc quyén st dung d6i v6i cac module runtime
clia tifng ngudi soan thio. Mi 14n c6 ngudi truy cip, hé thdng sé kiém tra
xeni ¢o truy cip ding quyén khong va sau d6 cho phép cic ving project (du
4n) dugc truy cap tuong tng v6i quyén dugc phép clia ngudi dung.

Graphics Designer cho phép ban tao cic so dd xt 1y, n6 c6 giao dién dé
st dung bing cong cu, bing dd hoa, hd trg cAu hinh hé thdng nhd cic d6i
tugng tich hdp (integrated object) va thu vién ky hiéu. M3 céc giao dién cho
phép ban nhap cic d6 hoa va cic ddi tudng dd hoa dudc tao ra trudc d6 bing
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cong cu dd hoa khic; c6 giao dién OLE 2.0. Mot Assistant gitp ban tao cde
ddp ng dong clia cic d6i tugng sd do xir 1y.

Global Scripts 1a thuat nglt chung dung cho cac chifc ning va thao tac
C. Céc chic ndng Project va cédc thao tdc dugc gidi han trong project tao ra
chiing. Céc chiic ndng ndi b va chiic ning chuin md rong tinh hdp 1€ vugt
quéa pham vi mot project: dugc goi la “project crossing functions™. Vi du: luu
trit Xt ly dong, luu trir dit liéu ngudi ding va luu trit chon loc.

Tag Logging chita c4c chitc ning doc thong tin x{ Iy vao hé& thdng HMI
va chudn bj dit liéu nay cho hién thi va luu trit.

Alarm Logging: cdc su kién x 1y, thong bdo, cdnh bac dudc chon lua,
chuén bi, hién thi, nhan biét va luu trit. Uu diém nay cho phép ban hiéu cic
thong tin vé& sy c6 va trang thii hoat dong cho phép ban nhin biét trudc cic
tinh hudng. Gitip gidm bt hodc ngin ngira thdi gian ngung tré va ting chat
lugng san pham.

Use Text Library d€ soan thio text st dung cho cic module WinCC ciia
phién ban runtime.

Report Designer gitip d3 ban trong (rinh bay (layout) cdc ban bdo cdo
va truyén ban bdo cdo ra mdy in. Khi bin bdo cdo dugc goi va hién thi hoic
dudc in thi vi tri chi€m khi ciu hinh bin bdo cdc s& dugc thay thé bing cic
gid tri xf 1§ hién hanh.

WinCC va cac phu kién WinCC

Hién c6 mdt s& phu kién cho hé théng WinCC SCADA. G day ching
toi chi d& cap 3 trong s& cac phu kién nay: WinCC/Server cho phép ban sit
dung WinCC trong méi trudng client/server. Module nay diéu khién t6i 16
client. WinCC/User Archives la mot module trg gitp luu trit dir li€u trong
random data structure. Module nay cho phép ban Iuu trit cic thong s6 hoat
dong ctia mdy trong cd sd dit liu WinCC d€ hién thi dit liéu dudi dang mot
bang hoic dé nhap va xuit dit liéu. WinCC/Storage dudc sit dung cho Iuu
trit dir lidu va xudt cc gid tri do dugc, bdo cdo va thong bdo ra ngoai.

Céc phu kién modules WinCC khac hién cé st dung cho nhiéu cong
viée khdc nhau ching han nhu bdo tri, quin 1y ning lugng va truyén thong
v@i hé thong thtt 3. Cdc module phu kién WinCC dudc cung ciAp dudi dang
céc kénh truyén thdng t6i WinCC, ActiveX-Object, Graphic Object hoic &
dang c4c phan mém ddc lap.

Bang diéu khi€n OP 47-12
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Béng diéu khién OP 47-12 dudc st dung cho cédc cong viéc diéu khién
va gidm st nha mdy va mdy phic tap. Phia trudc bang diéu khién co cip
bdo vé IP 65- phu hdp cho st dung trong cdc mdi trudng khic nghiét trong
cong nghiép. Bang diéu khién OP 47-12 chay trén Windows NT
(Workstation) va kém phién bdn WinCC runtime, hién c6 ti€ng Anh va Difc.

OP47-12 ¢6 mot vi xt 1y Intel Pentium 200MHz, bo nhé &n phu
(Second Level Cach) 512 KB, bo nhg chinh 64 MB, mét dia cting 2.1 GB va
mot § dia mém 3.5”.

Hién thi TFT 12” c6 d6 phan giai 800 x 600 diém Anh va 256 mau. Ban
phim dang mang c6 33 phim hé thong (3 phim c6 den), 32 phim chic ning
(28 phim c6 dén) va mot chudt. Ban c6 thé két ndi thém mot module nit
nhéan diéu khién truc ti€p 24 V véi 16 ngd ra.

Tram van hanh OS 57 va OS 77

C4c tram van hanh SIMATIC (operator station) da dugc 13p rdp va cai
dit sin dung cho diéu khién mdy va nha mdy. Trong két ndi vdi phién ban
tron bd WinCC chiing c6 thé dugc st dung nhu mot tram ciu hinh. Tram OS
57 1a mot desktop st dung hé diéu hanh Windows 95; tram OS 77 1a mot
tram hinh thdp (tower) s dung hé diéu hanh Windows NT 4.0
(Workststion).

Hé thong hién thi Flat (bang diéu khién PC)

Hé thong hién thi phing 12 cac PC nhd gon va rit manh st dung trong
cong nghiép. Nhd c6 thiét k&€ nhd gon, bén vé cd, phia trudc c6 cip bao vé
IP 65, chiing c6 thé st dung trong khodng khong gian chat hep & gin mdy va
trong mdi trudng dd han, bui va dao dong.

Nhé gon nhat 1a SIMATIC PC F110 c6 cic dic tinh sau:vi xtt 1y Intel
Pentium MMX 200 MHz, viing nh6 chinh c¢6 thé mé rong t6i 128 MB, hién
thi mau 10.4” DSTN véi dd phan gidi 640 x 480 diém anh va 256 mau, § dia
mém 3.5” va ¢ dia cting 3.2 GB. Phién ban mdi nhit 12 SIMATIC PC F145-
dugc trang b1 vi xr 1y Intel Pentium II MMX 333 MHz, viing nhé chinh c6
thé mé rong t6i 384 MB, hién thi mau 13.3” TFT vé6i d6 phan gidi 1024 x
768 diém &nh va 64k mau, 6 dia mém 3.5” va 6 dia cing 3.2 GB va mot 8
dia CD-ROM.

7.13  Chén dodn xi¥ Ij trong chueng trinh ngudi ding biing S7-PDIAG
S7-PDIAG la mdt phan mém tiy chon. N6 cho phép ban tich hop cic
chan dodn xi Iy trong chuong trinh ngudi dung ctia mdt tram SIMATIC (tir
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CPU 314 tr& 1én) bing cdc ngdn ngit l1ap trinh LAD, FBD va STL. Chie
ning chin dodn xi 1y diéu hanh hoat dong ctia mdt mdy hay nha may, nhan
biét, cach ly, thong bio 15i va dé nghi bién phép sira chita. Do @6 S7-PDIAG
lam gidm thdi gian ngung tré.

Khi dugc st dung trong lién k&t véi phan mém ciAu hinh HMI la
SIMATIC ProTool va phan mém SIMATIC ProAgent dic bi¢t phii hop
trong cac cong viéc chin dodn x& ly. S7-PDIAG la mot cong cu rat maih dé
thi€t k€ mot hé thong chinh x4c va ding tin cdy ding cho guan sit xit 1y,
chin dodn va sta chita su c6.

Phuong phap giam sit cia PDIAG
PDIAG st dung cdc phuong phap khdc nhau d€ phét hién 16i.
General monitoring dung giam sat cac phép todn logic trén cac dia chi

Address monitoring gidm sit mdc tin hi€u hodc canh tin hi€u cla tiing
dia chi, tham gia vio viéc tinh thdi gian -1 hodn khi can.

Motion monitoring ki€m tra xem cdc chuy&n dong vat Iy trong xi 1y ¢6
dudc thuc hién ding va ding tdc dO hay khong. PDIAG c6 cdc chifc ning
gidm sat da dugc dinh nghia truée 1a:

> Action Monitoring (sau khi kh&i dong, thiét bi da dat t6i vi tri cudi dugc
chon trong thdi gian tri hodn x4c dinh chua ?)

>  Startup Monitoring (sau khi khiGi dong, thiét bi da di qua vi tri cudi dugc
chon trong thdi gian tri hoan x4c dinh chua ?)

> Reaction Monitoring (sau khi qua mot ¢ vi tri (position flag) thiét bi da
dat t6i vi trf cudi duge chon trong thdi gian tri hodn chua ? hodc sau khi
thi€t bi dii dat (6 vi tri cudi n6 c6 di qua vi tri cudi nay trong thdi gian
tri hoan khong?)

> Interlock Mouitoring (sau khi khéi dong, diéu kién khod chéo cé dudc
thoa min (rong thoi gian tri hoan khong ?)

C#u truc theo Unit

MJdi khoi trong chuong trinh ngudi ding déu c6 mot unit, d6 1a kha
ning cla cic chdn doan x{ Iy. Mot unit thudng két hgp cic phin c6 chung
dac tinh k§ thuat hodc xt 1y va do d6 cho phép dinh vi nhanh chéng mot 13i.
Ban ¢6 thé két hop cic dinh nghia 13i riéng 1&, chuyén dong hay cic sub-
unit’, thanh mot unit.
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Motions 1a cac hoat dong xr Iy dugc gidm sat theo 2 huéng, 2 vi tri cudi
hoic hon. Khi chuyén ddng bit dau, né di chuyén theo mdt huéng da dudc
gan trudc. Ban st dung chic niang Error Definition € xac dinh 18i trong
thong bao 16i. Ching han diéu nay cé thé 1a mic tin hiéu clia mat dia chi
sau thdi gian tri hodn hoic mot phép toan logic tu dinh nghia diing cdc phan
tir PDIAG.

PDIAG Unit Overview hién thi cdc unit di dugc cAu hinh. Thu muc
Blocks hién thi tit cd cac khoi c6 thé truy cip chiic ning chdn dodn xit ly
cling vé6i cdc sub-unit va cdc dinh nghia 15i clia ching.

Hinh 7.10 Vi du téng qudt phin mém 57-PDIAG.

Thiét k& véi PDIAG

P& cau hinh mdt chwong trinh gidm sit (monitoring routine) ban ding
trinh soan thao hoic thuc hi¢n tryc ti€p tir chuong trinh chdn dodn PDIAG.

Trong trinh soan thio, di chuyén chuot t6i dia chi ma ban mudn cai dit
mot chuong trinh gidm sat lién k&t véi mot 1énh gdn, mot cudn day hoic mot
hop (box) va sau d6 chon EDIT — SPECIAL OBJECT PROPERTIES —»
MONITORING. Trong muc “Process Monitoring” chon phuong phdp gidm
sét.

Pia chi ma ban da chon biing c4ch trén 1a “dia chi chin dodn diu”, Mot
phan tich diéu kién dudc khdi dong tir dia chi niy va s& chi bdo cic trang
thai tin hiéu giy ra thong bao 15i. Thi€t bi hién thi thuc hién phan tich diéu
kién khong cAn dén chuong trinh ngudi diing phu.

Ban c6 thé dit ciu hinh chuong trinh gidm sat truc tiép tir PDIAG. Bé
khdi dong PDIAG, md SIMATIC Manager chon OPTIONS —
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CONFIGURE PROCESS MONITORING. Tuy nhién phuong phdp nay
khong thé phan tich diéu kién. Ban nén chon phuong phap nay, ching han
cho cédc ngd vao khdng c6 tham chi€u trong chuong trinh.

Giam sat chuyén dong cAn mot chuong trinh dic biét. Vi du mét chuong
trinh LAD phit hgp véi hién thi chdn dodn chuidn ProAgent (khoi chic ning
FB 100) dudc phan phdi cling véi cong cu PDIAG. Ban c6 thé st dung
chuong trinh nay nhu mot miu (model) cho cdc chuong trinh gidm sét clia
minh.

P& hoan tit cAu hinh, kich hoat chuong trinh gidm sit. Néu phit hgp,
nhap vin ban thong bao cho thiét bi hién thi. Lip lai cach thiic nay cho tat
ca cdc chuong trinh gidm sat.

Trong trinh soan thdo chon OPTIONS — CUSTOMIZE ... va m& muc
“Create Block”, & ddy chon muc “Store process diagnostics data”. P& dich
cdc chuong trinh gidm sat trong PDIAG, chion PROCESS DIAGNOSTICS —»
COMPLIE. Pé€ cic chuong trinh gidm sdt c6 hiéu luc ban phdi goi cdc khoi
chitc ning chuong trinh gidm sdt trong mot khdi dudge xi 1y theo chu ky,
ching han khdi t§ chic OBI.
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