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Eicaywyn

IoTopikn avadpoun

'HOn and Tn OtekacTtia Tou '60 oTnv Eupwnn
dpXIoe n MeTABAON OTaA OUCTAMATA HE Wneplaka
NAEKTpPOVIKA. AuTO Ogv GAAa&s poOvo Tov TpOMoO OKE-
WYNG TWV KATAOKEUAOTWV AAAAd kal Tn Oopn Kai To
TPONO A€ITOUPYIAC EYKATAOTACEWY KAl HNXAVWV.
YnAp&av OPwG KAl apvnTika onueia apou anaiTnOnke
N yvwon UWNAAG NAEKTPOVIKAG Yia TN OwOTOTEPN
€£ykaTaoTaon Kal ouvTnpnor Toug.

O1 npwTol npoypauuari{OUeEVOlI AoYIKOI
gAeykrégc (PLC -Programmable Logic Controllers)
oTnV apxn TnG dekasTtiac Tou '70 Xpnoigonoinénkav
KUPIWGC YIa TNV avTiKataoTaon TwV PeAE.

H peyaAn anaitnon yia peiwon Tou KUKAoU
napaywyng apxioe atnv apxn tng dekaertiac Tou '80.
H TexvoAoyia yivoTav ypnyopoTeEpN KAl avantuoooTav
OUVEXWC, NapdAAnAa HeE TIC analTAOEIG TOU XPNoTn.
"ONwG 0 OAOUGC TOUC TOMEIC €TOl KI €dw, N
gniKolvwvia kal  n  nAnpogopia  e€yivav N
onuavTikoTepn Bacn via anodoTikn napaywyn. Ol
VEEC ouokeueC eneEepyalovTtal nAcov dedopeva Kal
avtaAAdooouv NANPOPOpPIieC METAEU TOUG 1N ME
UNEPKEINEVOUC UNOAOYIOTEG.

O1 diadikaoiec napaywyng yivovTtal nio oUVOETEC,
Ol VEKPOI XpOVOoI OTn napaywyn HEIWVOVTAl GUVEXWG,
Ol anaiTACEIC Yia dauénuevn noloTnTa au&avovTral.
AAANaClel kal o poAoc Tou avBpwnou oTn NAPAywyikn



oladikaoia, nou Twpa oxedialel, kaTtaokeualel,
npoypapuaTtifel, emtnpei ki eniokeualsl. To (paoua
TNGC €pyaciac METAPEPETAl aANOd TN MUK OTN
NVEUMATIKN.

KI evo n TexvoAoyia npoxwpd, (pOAVOUUE OTN
OekasTia TOoUu '90 OnMou TeEXVOAOYIKG EYIVE HEYAAO
GAMa (OUOKEUEC MIKPOTEPEG, PONVOTEPEC, HWE ON-
HaVTIKA au&nuevec duvaTOTNTEC OUYKPITIKA HUE AUTEC
TNG nponyoupevng OekaeTiac ) aAAd napdAAnAa
au&énbnke ducavaloyad TO KOOTOC €KNOVNONG TwV
NpoypaAuNATWY Kal Tng Beong oe AsiToupyia Twv
eykaTaoTaoewv. Ol KATAOKEUAOTEG PIXVOUV NAEOV
onUavTikO BApoOC OTO AOYIOPIKO OMou napeExovTal
£TOINEC AUOCEIC YId TOMEIC TOU aAuTOMATIOMOU HE TN
BonBeia BIBAIOONKWYV , eKPETAAAgUOVTAl TNV MPO0dOo
TWV NAEKTPOVIKWV UMNOAOYIOTWV Kdal Xpnolhonoiouv
TNV €EEAIEN OTO AEITOUPYIKO TOUC cuoTnMa (TeEXVOAo-
via Windows) vyia va HEIWOOUV TOUGC XPOVOUC OTOV
npoypaupaTtioyd Twv PLC (oxOAla npoypauuartoc,
avTiypapn TUNUATWV  npoypaupartoc and  €va
npoypaupa o' €va aAlo kAn) .Ep@avilovtal Veeg
YAWOOEC npoypauuaTiogoU yia TEXVOAOYOUG Of
YPAPIKN HOpPpn, O0nou o XpnoTng MEow PIBAIOBNKWV
KI €XOVTac yvwon MOVOo TNC napaywylkng diadikaoiag
"ouvBeTel" TOVv auTopaTiond Tou. Ta unodAoina
yivovTal auTopaTa oTO Mapacknvio yia Aoyaplacuo
Tou. YnooTnpileTal TEAOC kal n €EEAIEN OTIC YAWGOEC
NPOYPANUATIONOU TWV NAEKTPOVIKWV UMOAOYIOTWV
(Pascal , C + + ) yia XpnoOTEC nou €ival €E0IKEIWUEVOI
o€ TETOIA NMEPIBAAAOVTA.

TeAoC, |6|C||T£pn su(paon OivETAl nNAEov OTN
OIKTUWON, aouppam N evouppatn  yia  Tov
NPOYPANMATIONO, €nITRpNon €& anoOoTACEWC MHEOW



€1I0IKWV OUOKEUWV ENIKOIVWVIac kal AoylodikoU yia
NAEKTPOVIKO unoAoyioty (SCADA) kabwg Kdal oTIG
enikoivwvieg Internet.

1.1 Eicaywyikeg NMAnpoPpopieg

O1 MpoypappaTifopevol Aoyikoi EAeykteg (PLC), €ival
Mia €101k KaTnyopia NAEKTPOVIKWV UMNOAOYIOTWV MNOU
npoopileTal ile xpnon o€ Blopnxavikoug
AuTolaTIOMOUC Kal Ol Oroiol €XOUV aVTIKATAOTNOEI
ONUEPA, Katad TO  MeEYAAUTEPO  HEPOC  TOUG
AuTolaTIOMOUC Nou  A&ITOUpPYoUV ME  OUMBATIKA
TexvoAoyia (peAE, xpovika, anapliOunTEC K.T.A.).




1.2 OpIOHOG

To PLC ceival &va ouoTnua auTouaTiohoUu rou
AEITOUPYEI YE BAON TNV TEXVOAOYIa TWV NAEKTPOVIKWV
UnoAoyIoTWV Kal €ival o Beon va dexeTal diapopd
NAEKTPIKA onuaTa (Taosic-peupaTa) oTIC £10000UC TOU
(Inputs)

. va Ta ene&epyadeTal

. VA napayel Ta KaTtaAAnAa onuata €&odou
(Outputs), Ta onoia 6a evepyonoinoouv TIC UMO
eleyxo dlaTa&eic (KukAwpaTta Ioxuog)

Microsystems-microsoloutions

Mia ano TIC KUPIAPXIKEC TAOEIC OTNV TEXVOAOYia
auTopaTiopgoU Ta TeAeuTaia xpovia €ival n oxediaon
,Aapaywyn kai xpnon oAwv kai nio PJikpwv
cuoTnuaTwyv (Microsystems),ue Ta onoia
uAonolouvTal EEUNVEC KAl EUEAIKTEG
AUoesic(microsoloytions).Ta cuoTuaTa auta avnkouv
oTNV Katnyopia Twv npoypaupaTi{OPNEVWY AOYIKWV
eheykTwV.(Programmable Logic Controllers-
PLC).XpnoipgonoiouvTtal otn 6€on diata&swyv
KAQOOIKOU QUTONATIONOU, NAEKTPOVIKWV
(1d1okaTaokeuwVv) Pe npoBAnuaTa a&onioTiag,
ouUOTNUATWY Nou €Xouv avanTuXBei €1d1ka yia kanoia
gpappoyn (kai yia auto €xouv NoAU HEYAAO KOOTOG)



N avTikabioTouv TUNNATA PHEYAAWV KaAl NavakpiBwv
KEVTPIKWV CUCTNUATWY EAEYXOU.

Ta nedia epappoync Twv Microsystems €ivail n
Blounxavia n KaTaokeun PNXavwy ,0l AUTOUATIONOI
NAOIWV ,0l OIKIOKEC EPAPHOYEC Ol KTIPIAKEG
E£YKATAOTAOCEIC KAl AAAA .TA NAEOVEKTAUATA NOU
napeXouV ol AUoEIC ,nou BacidovTal oToug HIKpoUG
ENEYKTEC ,€ival NOAAG kKAl onuavTika: €€01kOvVONNON
KOOTOUG-£E0IKOVOUNGON XWPOU, EUKOAIa aTn Xpnon,
gueAi&ia ,a&lonioTia, kal NoAAG akopa.

Simatic s7-200-Ta navioxupa
micro plc

Eicaywyn:av ol anaiTnoeIiC TwV EQAPPOYWV O€
apIiBuo €1000wVv-eE0OWY, TaXUTNTA, akpiBela, yvnun,
UMoAOYIOTIKN 10XU Kal duvaTOTNTEC OE EMIKOIVWVIEG
au&nBouv, TOTE N eyyunuevn Auon Ta micro plc
simatic s7-200. AuTo aAAwoTe anodelkvVUETAl ano TIC
EKATOVTAOEC XIAIAOEC EPAPHOYEC OTIG OMOIEC
xpnoigonolouvTal JE anoAuTn eniTuxia, Ta s7-200.Ta
simatic s7-200 diakpivovTal yia Tnv Kopupaia
noloTnTa oxedlaopoU Kal KATAOKEUN TouTn TaxuTnTa,
TNV akpiBela, TNV €ukoAia kai Tnv a§ionioTia rnou
napexouv. Ta xapakTnploTIKa auTa o€ cuvOudouO ME
TNV NMOAU OIKOVOWIKN TIUN KAl TAV ayoyn TEXVIKN
unooTNPIEN, Exouv wBNoel Ta s7-200 oTnVv NpwTN
B€on TIC EAANVIKNG ayopdd.



AOMH AEITOYPIIA XAPAKTHPIZTIKA

H olkoyevela npoiovTwy s7-200 anoTeA&iTal ano
NOAAEG DIAPOPETIKEC KEVTPIKEC Hovades (cpu) Kal
HMEYAAN NoIKIAId HovAdwV ENEKTACEIC EI000WV
e€00wV. 'OAa Ta povTeAa d1aTiBevTal o€ dIAPOPEG
TAoeIg AsiToupyiag, 1000wV Kal eE60wv. To eupu
(pAopa NPoioVTWYV ENITPENEI TNV EMNIAOYN EKEIVOU
aKpIBWC TOU CUCTANATOC NOU analTeiTal o€ KABe
gpapyoyn.

Ta simatic s7-200 pnopouv va eAeyEouv Navw
anAoi 200 onuata ynelakwv €1000wv-eE00wv. 'Exouv
eniong Tn duvaTtoTNTa METPNONG Kal enNeEepyaoniac
avaAloyikwv peyebwv(Oepuokpaoia, nieon KTA).'Exouv
TN duvaToTNTA HABNUATIKWV NPAEEWV.
Ene&epyalovTal nivakeg 0EOOPEVWV.

H TaxutnTa ToUuG pTavel Ta 0,37 Ps ava evroAn.
AlaBeTOoUV pOAOI NpaypaTikou Xpovou. Mnopouv va
EKAEEOUV KAEIOTA OUOTAMATA HE EVOWHATWHEVOI,
gToiun evtoAn PID.MpoypappuaTiovral YE TO
eEeAIYHEVO AOYIOMIKO npoypappaTiopgou step 7
microwin og standard windows nepiBaAAov, He OAEC
TIC YVWOTEG Kdl XPNOINEG AsiToupyieg (drag&drop,
copy-paste, on line help kTA.)kai yia TIC OUOKOAEG
EPYACIEC UNAPXOUV EVOWNATWHEVA epyaAeia Bonbeiag
(wizars).

Ekei Opwc ol duvaToTnTEG TWV Simatic s7-200
napouoiadovTdl NpayuaTika a&enepacTec, €ival oTov
TOMEA TWV TNAENIKOIVWVIWV. Ta s7-200 pnopouv va
ouvOeBoUVv PeTA&U TouC Kal JE Ta PJeyaAuTepa plc os



d0ikTuO. Mnopouv eniong va ocuvdsboUv PJE oUCTAUATA
evoeiEewv kal xelpiopwv(human machine interface).

>uvdeovTal o€ NpoTuna Blognxavika dikTua.
Enikolvwvouv nNpakTika HJe onoladrnnoTe CUOKEUN EXEl
TN duvaToTNTA CEIPIAKNG ENIKOIVWVIAg, Xapn oTo
eAEUOEPA NAPAPETPOMNOINCNHO CEIPIAKO MPWTOKOAAO
nou O1aBETOUV.
Kal pia duvatoTnTa enikoivwviag nou €xel 101aiTEPO
evOIAPEPOV OTIC OIKIAKEC EPAPHOYEC KAl TIC KTIPIAKEG
£yKATAOTAOEIC:Ta simatic s7-200 'Exouv Tn
duvaToTNTa ENIKOIVWVIAG KAl EAEYXOU ano pakpiq,
HEOW mModem Kal TNAEPWVIKNG YPANHNGS N acuppaTta
N aKONa Kal JEow KIVNTOU TNAEpwvou!!
SIMATIC S7-200-EMOIKINSGQNIEZ XQPI>
OPIO:€AeyX0C TNG €yKATACOTACONG ANO HAKPIA, HECOW
modem kail JE KIVNTO TNAEPwVOo!!

MnopeiTe va €NIKOIVWVNOETE JE TO simatic s7-
200 nou gAgyxel TNV eykaTaoTaon ano Tov
UMOAOYIOTN TOU ypageiou | Tou aniTiou oac. To povo
nou xpelaleral eival modem kal TNAEQWVIKN YPAUHN.
'ETO1 pnopei kKGBe oTIYHN va EAEYXETE TNV
gykaTaoTaon, va enidiopbwaosTte BAABEC KAl va KAVETE
aAAayeg oTov nNpoypaupaTiono av xpelaleral. Eniong
Ta s7-200 pnopouv va enikoivwvnoouv Je H/Y n
aAAa PLC aoUppaTa peow radio modem katl
KalvoTodouv napouacialovtac: Mia npwTonoplakn
Auon-enikoivwvia simatic s7-200 pe KivnTo
TNAEPwWVO. To simatic s7-200,uecw GSM
modem,oTEAVElI ypanTa pnvupaTta otnv 08ovn Tou
KIVNTOU 0a¢ TNAEPWVOU Kal anod To NANKTPOAOYIO Tou
TNAEPWVOU oac enePPaiveTe oTn AsIToupyia Tou
plc,0nou €ival yia AUCElI NouU KAaTapyei TIC anOOTACEIC
ME TNV eKMETAAAEUON TwV GSM dIKTUWV TNG KIVATAG



TNAepwviac. ‘Onou kai av €ival n eykataoraocn oac
akopa Kal oTo nio anodakpuouEVO ONMUEIo YNOpPEi va
eAEYXETAl PHE TO simatic s7-200

Mia npwTtn yvwpipia pe Ta PLC

To PLC eival pia nAektpovikn d1ataén n onoia
and TNV anoyn TNG AsiToupyiac 6a pnopouce va
NPOCOMOIWBEI PeE €vav nivaka auTopaTiopou. "EXEl
dnAadn eicodouc kal €€6douc nou cuvdeovTal PE TA
OTOIXEia MIAC eykaTaoTraong kal BERaia  €vav
aAyopiOuo nou kaBopilel OTI KANOIOC CUVOUACHOCG
€1000wV Napayel €va anoteAeopa oTig €€60oucg (M.X. N
gvepyonoinon €vOoC¢ TeEPMATIKOU J31akOoNTn OoTapaTta
evav kivntnpa). O oholoTNTEC OPWCG oTapaTouv €dw
Mia Kal To 101aiTEpo XapakTnpIoTiko Twv PLC €ival oTI
ol "kavovec" nou kabopifouv TNV CUHMNEPIPOPA TWV
e€00wvV Oev €ival oTabepoi kal "oupuaTwuevol” ,0NwG
0€ €va KAACOIKO Nivaka auTouaTiopou, aAAd pnopouv
va peTaBaAAlovTal PeE TNV eneppfacn oTto Npoypappa
Tou PLC xwpic kapia enepPaon oto Hardware Tou
ouoTnuaToc. AnAadn n Aoyikn TNG AsiToupyiag nou
evowpaTwveTal oto PLC péow Tou NpoypapuaTiohou
Tou €ival peTaBaAAopevn.

“ETol og OTI a@opd TO UAIKO OAa Ta PLC
anoteAouvtal and Tnv CPU n onoia nepiexel Tnv
AOYIKNl TOU auTopaTiopgoU kdl n onoia apou diaBaocel
TNV Kataoraon TwV g1000wv (input modules)
gvepyonolei TI¢ €€06d0ouc (output modules) ocuppwva
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ME TOuC kavovec (nmpoypaupa) nou  EXOUME
anoBnkeUoegl OTNV PVAMN TOU.

BeBaila TO oUOTNUA OCUMMANPWVETAI aAnd TO
TPo@odOoTIKO Kal niBavov anod diaTa&elc evociEewv Kal
xelpiopwv (operator panel, operator display). H CPU
hME TNV Bondeia Twv 1000wV yvwpilel KGBe oTIyNn TNV
Kataotraon &vo¢ OdlakonTtn, €av  dnAadn e€ival
OlEyEPUEVOGC N OXI .EminAéov oTnv kaTtaAAnAn €€odo
onAifel €va peAE Kal PECW aAUTOU €EVEPYOMOIEI Wia
d1aTa&n Kivnong, pwTICHOU KA.

AUTO nou anopevel €ival n "Aoyikn", dnAadn noTe
npenel va onAiosel To peAE. AuThn n Aoyikn €ival To
npoypaypa Tou PLC nouUu ouvtaooesTral O OU-
YKEKPINEVN YAwooa We Tnv  BonbBeia  €1d1kou
AoyliopikoU (programing software), kalr anobnkeuveTal
oTnVv pvnun Tou PLC.

"ETOl Twpa TO OUVOAO TOU OUCTNHATOG AEITOUPYEI

WG €&NG:
Apxikd n CPU diaBaler Tic €100doug, OnAadn
napatnpei Tnv kabe €icodo, kal av OE QuTn EXEl
eypavicdei Taon (Nou onuaivel OTI €xel KAsiosl o dia-
KONTNG) kaTaxwpei €va Aoyiko 1 o pia nepioxn TNG
MVAUNG Tou nou e€ival €181k Yyl autd Tov OKOMno
(Input Image). H nepioxn auTn nepiExel o kabe
OTIYMN TNV KATAOTAON TWV €I000WV Kal AEITOUPYEI
oav evOIaueocoC oTadBuoc avapeoa oTov "€Ew KOOWO"
kal Tnv CPU.

>TnNV OUVEXEId eKTEAEiTAl To npoypappa dnAadn
e€eTaleTal n TINN Twv €1000wv Kal ano@acileTal n
TIUN TNG €€000U n onoia Kal KATaxwpeiTalr o pia
avTioTolxn neploxn MvAuNG €€6dou (Output Image).

TEAOC, N NEPIOXN TNG MVAMNG €E0O0U PETAPEPETAI
oTnVv KapTa €€000uU Kal JIEYEIpEl HE TNV O€IpA TNG TO

11



PEAE.

H oiadikacia aut enavaAapfaverar anod Tnv
apxn kai diapkwe dnA. EavadiaBadleral n €icodoC nou
MMOpel Twpa va €xel OlAPOPETIKA TIUN KAM .H
o1adikaoia auTtn AeyeTal KUKAIKN enegepyaocia oTo PLC
N KUKAoOC avixveuong (scan cycle).

Eival 181aitepa onuavTiko €dw va TOVIOOUUE OTI N
nAnpogopia yia TNV KAaraocracn TNG €16000uU
anokTaTal JOvo oTnV apxn TOU KUKAOU Kal n kaTta-
oTaon TNCG €10000U KATA TOV XPOVO €KTEAEONG TOU
npoypaupatoc Oewpeital orTabepry (npaypa nou
BeBaiwg pnopei kal va pnv oupBaivel) , OHwWG O
KUKAoOC Tou PLC eival T0o0 ouvTopocg (Tunika HEpPIKA
msec) nou akoua kal av aAAa&sl kartaortaon n
gicodoc, n CPU 6a T0 avrtiAngbOei oTOV ANECWC
ENONEVO KUKAO (n.X. META and 3 ms) kal Ba dpaosl
avaAoya pe kabuoTepnon HOVO XIAIOOTWV  TOU
deuTtepoAénTou. Duoika yia 101aiTEpa  KPIOIPEG
€10000UGC UNApXOUV TEXVIKEC MOU EMITPENOUV TNV
akaplaia nAnpogopnon kai dpacn Tng CPU (Event
driven interrupt) .

Edw O6a npenel va €niong va unoypauuioouUpE,
onwc eEaAAou €idaue kal Nio Nnavw, OTI TO ANOTEAECHA
Tou auTopaTiopou (To noTe 6a dieyepBei n €€0doC) TO
kaBopilel To NpoOypappa Kail oxl ol KAAWdIWOEIC.

©a pnopoucape dIATNPWVTAC TIC i01EC AKPIBWC
KaAwdIwoel¢ kal aAAalovTac povo To NpOoypauua va
KOVOUME TO OUCTNHA VA OCUUMNEPIPEPETAl EVTEAWG
d1apopeTIKa .AuTh €ival BeBala kal n peyaAn diagopdad
Tou PLC and onoiodnnote AAAo  ouOTnHa
auTopaTiopgoU nou kaBopilel kal To ovoua Tou dnAadn
npoypaupuari{opevog Aoyikog eAsykrnc (PLC).
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PLCs (Programmable Logic Controllers)

M IMpoypapponlonevor |

Moyueol Ebeykrde, (PLC), b

VT KO ST OLKOPEVELL = | :| . Kwnrhpeg
T WO LTI, ;“ ey

Kpnopomolotiv T 08 Epmopikes

Kt o yeviKts Epupuoyes, Auapatipec

T PLC's dpoiw g BERETKTES
LI 0L SR LN
Emnpoiv 11g £roddons,
AALPPEVOUY WRMMIoELS Kl
Elfypouy Tig 850000C Towg

HE KOO TV EUTOUETIKOTOin s

LIy Kol ERECEP LUy
Programmable
Logic
Controller
[Mieomkot
MO TES

MAcovekTipara Twyv PLC's :

01) Koorog viomoinsns Ton LuTopTisom

02) Kpdvos vhomoinons Ton CUTORETISLLe0

03) Enmnotonoinogn kdoTong suvTipnang

04 Meypiiog sveiilio o8 TPOIOTOINGEL TOD CUTORETUELG0
05) Meyiries Suvietd Ty Tes SmEkTuoSTo0 EUTOpITIEG0

06) Evkodin Snpuouprpiog modlmhormy / sSumemy Seppasuny

OT) AV TOTITE TUVEESTS PE KEVIPIKD UW0A0PIaTikG
DT L 1) T0 ETELps SlkTuo

08) KerrahopPave sliyato goo

09} Evkodos mpoypapiatiopds O SAEy0s Asronpying
10y CpnpyopdTepn mupdooan) auTopeTLs o

11y Chkovopin ot Ketovihoor) evipyeus
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NMAsovekTRHATA

SUYKPITIKO HME TO KAQOOIKO QAUTOMATIONO TdA
NAEOVEKTAMATA TOU npoypaupaTiogou pe PLC eival
napa NoAAd. EvOsIKTIKG HNOPOUNE V' avaPEPOULE:

. Eival OUOKEUEC YEVIKNG XPNoewcg, Oev €ival
KAOTAOKEUAOMEVOI  YIA €vd  OUYKEKPIYMEVO  €i00C
napaywyng.

. Aev  evOlAPEPEl O OUVOAIKOGC apiBuoc Twv
ENAPWV , XPOVIKWV , anapiBuntwv kKAn ,nou 6a
xpnoigonoinBouv  diag¢ kal danoTteAoUv  OTOIXEId
MVAMNG TNG CPU kal OXI UOCIKEC OVTOTNTEC.

. H AsiToupyia TOU auTOMATIOMOU MMOPEi Vv
aAAa€el oe onolodnnoTte oTadio BeAnooupe (UEAETN,
KaTaokeun, O€on o AsiToupyia n apyoTepa) Xwpic
gnEPBacn oTo UAIKO.

. EUKOAOC oNTIKOGC €vVTOMIOMOC ME Mia paTia, TnG
AEITOUpPYIaG N YN OTOIXEIWV TNG €yKATAOTAONG ME TN
BonBela Twv LED nmou undpxouv Ot OAEC TIC KAPTEG
gl000ou / €EOdou. Me Tn Ponbeia OUOKEUNCG
NPOYPANMATIONOU WMOPEl va napakoAouBnbBei kal n
pPON EKTEAEONC TOU NpOoypAMMATOC.

. H kaTaokeurn Tou mivaka nou B8a TonoBeTnOei To
PLC viveral napdAAnAa PJe Tov npoypaupaTiopyo Tou,
npayua To ornoio odnyei oTn ocuvTopoOTEPN Napadoon
TOU auTouaTIoOuoU.

. oAU ouxvo €ival To QAIVOUJEVO O TEXVIKOC Vvda
KANOGei va eniokeudosl pia BAGBn kar va Osl
EKNANKTOC OTI GAAaQ undapyouv oTta oxedld kal aAAa
BAENEI auTOC OTNV gykataotaon. To npoBAnua auto
d0ev unapxel ora PLC agoU navrta undapxel JOvo €va
"ox€dI0" AnoBnNKeEUNEVO - TO TEAEUTAio npoypaupa
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NOU TOU £XOUUE nepaocel. Eav BEAoupe va €XOUME ne-
pPICOOTEPA MNpoypauuaTa, auTto e€ival duvaTto HE TN
xpnon OICKETWYV .

. Ta PLC WG NAEKTPOVIKEG OUOKEUEG
KaTaAauBavouv noAU PIKPOTEPO XWPO OTO Nivaka O€
OXEON ME Ta UAIKAG TOU KAAQOOIKOU auTopaTiopou,
kKaTavaAwvouv Og noAu AlyoTepn evepyela and auTd.

. TonoBeTouvTal agoPBa kal oe nedia 1oxUOC - O
KaTaokeuaoTng Oivelr  odnyiec ylI' aQuTEC  TIC
NEPINTWOEIC Ol OMNOIEC Mpenel va TnpouvTal (amno-
OTACEIG, YEIWOEIG KAN).

. O1 YAWOOEC NpoypappaTiogoU KaAUNTouv OAO TO
(paocua  Twv avlpwnwv nou  KaAouvTtal  va
aoxoAnbouv pe TNV TEXVOAoyia auTtn .Ynapxel YAwo-
oa yI' avlbpwnouc ME Yyvwon OTOo OUPBaATIKO
autopaTiopo (Ladder), yAwooec yia OOOUC €XOUV
unoBabpo oe unoAoyiotec (Statement List, SCL,
FBO, C++) kabwc¢ kal YAWOOeC €EcIOIKEUMEVEG YId
diagpopecg Texvoloyiec (GRAPH 7, HIGRAPH, CSF).

. TEAOG, 0av WNQPIAKEC CUOKEUEC ONUEPA MNia HAg
divouv Tn duvaTtoTnNTa va CUVOECOUME €MAVW TOUG
000vec, EKTUNWTEC, NANKTPOAOYIA Kal  vad
KATAPYNOOUWE £TCI TA KAQOOIKA MIMIKG dlaypaupaTa
KAl TOUG NIVAKEG XEIpIOJwV. EUKOAN €ival eniong kai
n Olaouvdeon HeTAa&U  TOUG  yI' avTaAAayn
NANPOPOPIWYV, 0 TNAEXEIPIOUOC KAl N TNAEnonTEid, o
€€ AaNooTACEWG NPOYPANMATIONOGC TOUG KAl N oUVOEaN
TOuG oTo Internet.
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2T1adia epyaociac

"EE€ eivar Ta oTadla epyaciac¢ nou npeENel v
akoAouBnBouv yia va uAonoinbei €vac auTouaTIoPOG:
1. Texvikn nepiypapn - Kataypagn onAadn Twv
anaiTNoOEwV TOU NeAATn OCO a@opd Tn OnHUEPIVN
KaTaoTtaon TNG €ykAataoraong, TIC AnNaAITNOEIC ano Tov
QUTOMATIOMO aAAG Kal TIC miBavec PEAAOVTIKEG TNG
EMNEKTACEIC.

2. ErmAoyn tunou kai povadwv PLC - H eniloyn
YyiveETal navTa Pe BAoN TEXVIKOOIKOVOUIKA KPITRpIa, TN
KaAUTEPN TeEXVIKN Auon OnAadn HPeE TO XAUNAOTEPO
KOOTOCG, HEOA ano Hia NAnBwpa cuoTnNUATWV Kal TV
OUVIOTWOWV TOUG.

3. Eknovnon oxediwv - Kataokeun nivaka onou 6a
TonoBeTnBei To PLC.

4. lpoypaupartioyog - YAonoinon TWV
npodlaypa@wyv nou €0€oe o neAdTng. To nNpoypappa
dokiyaleTal v HEPEl yiA TN OWOTH TOU A&IToupyia,
agou HIa OAOKANPWHEVN OOKIMN TOU €ival NpakTika
aduvaTtn oTo ypageio kabdoov ol CouveOnkeg eival
ouvnNOwc noAU nio OIaQOPETIKEG and auUTEC TNG
gykaTaoTaonc.

5. @egon o€ Asitoupyia - To PLC TonoBeTnuevo oTo
nivaka LETAPEPETAl kal  TonoOeTeiTal aTnv
£YKaATAOTAON, OUPMATWVETAlI HE Ta NEPIPEPEIAKA
oToixeia (kKivnTApec, Paveg, TeEpHATIKOUC), YiveTal
EAEYXOC VYId TNV OWOTH OUPMATWON Kal TEAOC
METAPEPETAl TO npoypaupa oro PLC. Edw yiveral o
OPIOTIKOGC €AEYXOC TNC OWOTNC OUPPWVA HE TN
TEXVIKN MEPIYPAPn AEITOUPYIAC TOU AUTOUATIOUOU.

6. @®dkeAo¢c epyou - AnuIoupyeiTal (PAKEAOC TOU
EPYOU HME TA TeAIKA OJlopbwpueva oxedla Kal TO
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NPOYPAUMA EKTUNWHPEVO PE ENEENYNHATIKA OXOAID

H oikoyevela Simatic S7

Tnv oikoyévela Simatic S7 Tnv anoteAouv: TO
S$7-200, tTo S7-300 ka1 To S7-400.

S7-200

Na €PApUOYEC HE MIKPEC aANAITNOEIC O OYKO
NpoypANUaATOC Kal aplOpd onudatwv Kal evioAwv. Ta
KUPIOTEPA NAEOVEKTAKATA TOU €ival:

e TayurnTa.

dTNVN TIUN.

EueAi€ia.

AMNOKPIOEIC OE NPAYNATIKO XPOVO

>UVOEON CUOKEUWYV AMNEIKOVIONG KAl XEIPIOHWYV .

17



e AIKTUWON.
e EnektaoiydTnTa, NEPAV TWV EVOWUATWUEVWV
£1000wV -£EO00WV .
MapaAAnAo bus.
AuvaToTnTa ene€epyaoiac avaloyikwy onuaTwy .
>Uvdeon Hovadwyv enekTaong o dUO OEIPEC.
Mapa noAuU uIKpeG d1a0TACEIC.
AvaAoyika NOTEVOIOUETPA YIa EUKOAN
TonoBeTnon set point.
e Bpoyxol eAeyxou ue PID.
e [lakeTo npoypappaTiopou MicroWin pe
duvaToTNTA MNPOYPANMATIONOU OE OAEG TIC YAWOOECG
TwVv PLC.

S7-300

MNa peocaiac kKAIJakag €@APUOYEC OTIC OMOIEC
OUYKATAAEYOVTAl KAl Ol NEPIOCOTEPEG TWV EPAPHOYWV
oTnVv €AANVIKN ayopd. Ta KupiOTEPA XApakTnpIoTIKA
TOU €ival:

e  Modular popn.

e MeydAn noikiAia ano CPU vyia Tn BeATiomn
geniAoyn avaloya Pe Tnv emBuUPNTH anodoon.

e EnekTaoiyoTnTa PE £WC 32 KAPTEC.

e AIKTUWVETAI YE OAa Ta npoTuna diktua (Profibus,
Industrial Ethernet).

e A&ev €XEl NEPIOPICUO YIa Tn Beon TwWV ENIPEPOUG
KAPTWV.

e Aev unapyouv MIKpOOIOKONTEG  YyIid TN
napapeTponoinon ,0Aa yivovral HECw AOYIOUIKOU.

e "Exel nAnpec 32-bit oeT evroAwv (akdua kai yia
NUiTOVO, cuvnuiTovo, AoyapiBuo, TeETpaywvikn pida).
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e EvowpaTtwpevn duvatornTta dikTuwong (MPI) otn
KEVTPIKN Movada eneEepyaoiac.

e Evowpatwpevec 0OuvatoTnTec OlacuvOeonC ME
HMI -3ev anaiTsiTar npoypaupaTiopoc.

e MvAun dIQYVWOTIKWV - auTOPATn anoBnkeuon
HE XpOVO Kal nuepopnvia OAWV Twv CUUBAVTWV OTO
PLC.

e Mia poOvo kdapTa vyia OAOUC TOUG TUMOUG
avaAoylkwv - n  €nAoyn Yiveralr MECW TOU
AOYIOHIKOU.

S7-400

H nA€ov 1oxupn o<cipd, yia EpappoyeC uPnAwyv
anaiTnoewyv o€ apiOPo onUATwy, Xpovo eneEepyaaiag,
MEYEBOC NPOoYypANMATOC KI ENIKOIVWVIEC. AIQBETEI OTI
Kal n ogipa S7 -300 kI eniNA&oV:

e [loAU peyailo apiBudé onuatwv (navw anod
130.000 wnoplaka kai 8.000 avaAoyika) .
e [lOAU peydaAec pvnpueg (navw ano 8 MB).
e TauToxpovn Xpnon MEXpI Kdl 4 KEVTPIKWV
hHovadwv ene&epyaaiag (CPU) .
e EAeUbBepn TONOBETNON TWV KAPTWV, AKOMA Kal
Twv CPU.
e AuvatdTnNTa aAPaipeonc TwV KAPTWV akopa Kal
KaTa Tn d1apKela Ael-
Toupyiacg ToU CUOTNNATOC XWPIic NPOBANua.

Epeic aoxoAnbnkaue pe To Simatic S7-200 pe
Tnv CPU 224 eneidn n KATAOKEUN MaAC €ival Hid
gepappoyn  ME  MIKPEC  aAnaAITACOEIC O OYKO
NPOYPANHUATOC KAl apiOPo onNUATWY KAl EVTOAWV.
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SIMATIC S7-200

MovTdpoupde TNV paya navw ortn Bacn onwg
O€ixvel To oxAua. XTn OUVEXela ToNoBeTOUUE TO S7-
200 navw oTn paya.

Tpogpodocia

MocnatoreT)s e oy Tg
hlode
STCP, TERM, RTI

Ilopro smaToo)g
(o e CFLT 221)

Aoy
TEOTE W LOLLETD O
TTdprras STmuou i o . T poipod o e i alFerTrpla
p= HfY (FPD Eicodm DC 24V /180 mA

EEwTepIkn eupavion Tou S7-200 .
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Alaypappa Tou S7-200 (CPU 224)

H Baoiky povada unootnpilel

e€0douc

14 e106douc Kal

10

OUTPUT

INPUT

=@

M
L

207240 VAC

ST T D STTINE

RS ENMES RIS RS EONEON BN ESEO TSRS E IO ENE S

AL 00 01 02 03 e 2L 04 05 05 @ 3L o7 10 1] [ M L1AC]

Output

Sensor Power

iKW 0.0 01 0z 03 04 05 06 07 ZM__ 10 1.1 12 13 1.4 13'[-1 L+

SO QOO0 R

= YaddiaiaiNadadag

240G
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Nepivpapn kai AsiIToupyia Tou

siemens SIMATIC S7-200 us
CPU 224.

To PLC eivar pia d1aTa&n nAEKTPOVIKN N onoia
ano anown AsiToupyiac 6a pnopouoe va oploBei oav
€vac nivakag autopaTiopouU ExeEl kanolouc €10000UG
Kal sEéBouq ol onoieq ouvOEOoVTaAl PE TA OTOIXEIA TIG
syKaTao-racnq Kal €va aAyoplOuo nou Kc160p|C:~:| OTI
KAnolog ouvéuaouoq €1000WV napayel gva
anoTeEAECNa OTIC avTioToixeg €&0douc . (m.X N
EVEPYONOINON €vOC TepHaTIKoU OIakOMTn O O0rnoiog
oTauaTa Tov KIVNTAPA MIag HETAPOPIKNG Taiviag).

To xapakTnplioTikd Ouw¢ Tou PLC eivar oT1 ol
KavOveCc nou kaBopifouv Tnv oupnepipopd TwWV
e€00wV Oev eival oTaBepn Kal CUPUATWHEVOI ONWC O€
£va KAQOoOoIKO Nivaka auTouaTIohoUu aAAG pnopouv va
METABAAAovTal PJE TNV €nEPBacn oTo Npoypaupa Tou
PLC xwpic kaugia eneugfaon oTto hardware Tou
ouoTnuaTtog, dnAadn n Aoyikn TnNG AsiToupyiac nou
evowpaTwveTal oto PLC péow TOou NpoypapuaTionou
TOU €ival HETABAAAOUEVN.
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HAOMH TOY PLC

Edw 6a ava@epoupe nNio avaAuTika Tov Tpono
AeIToupyiag Tou S7-200 woTe va yivel nio katavonTn
n A&IToupyia Tou npoypdapupaTto¢ TNV onoia Ba
avaAUoOUWE NapakaTw.

H Baoikn Asitoupyia Tou S7-200 €ivar To va
napakoAouBei Ta nedia eicodou kal Baocilopyeva oTNV
AOVYIKI €AEYXOU TOU €EKACTOTE NpPOypAMMATOC, Vda
EVEPYOMOIEI VA ANEVEPYOMNOIEI TA OTOIXEIQ TWV MEJIWV
e€odou.

Twpa 6a €Enynooupe avaAuTIika ToV TPOMo PE TOV
OMnoio &eKTEAEITE TO KABE npdOypaupa, aAAd kai Toug
d1apOpouC TUMOUC MVAMNG Mou XpnolJonolouvTal,
aAAd Kkdl nw¢ n PgvAun olatnpeital. To S7-200 kavel
KUKAO HECA OTn AOYIKN €AEYXOU TOU MPOYPANMATOC
ouUVEXWC, YpagpovTac kal diaBalovrac dedopeva.

H Baoikn AsiToupvia Tou S7-200 €ival n €ENC:

A) MpwTta d1aBaleTe n kKATAOTACN TWV E€1000WV
eniong
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B) To unoBnkeupevo npoypapua KAvelr Xpnon
AQuUTWV TWV E£1000WV, WOTE va EKTIUNON TN AOYIKN
eAEYXOU ,KABWC TO NpOYypANNA auTo TpEXEl To S7-200
evnUEpWVElI Ta OedONEVA KAl

) Tehog TOo S7-200 ypagel Ta OIOOMEVA OTIC
e€odoug .

EKTEAE2H TQN EPFAZIQN >E ENA KYKAO.

To S7-200 ekTeAei M@ OeEIpd  €pyaciov
enavaAnnTika. AUTH €ival n KUKAIKN €KTEAECN TwV
gpyaociwv ovouadete KUKAoC avixveuong (scan
cycle).Ze evav KUKAO avixveuoncg Aoinov ekTeAouvTal
0l akOAOUBEC epyaanieq :

A)AiaBacpa Twv €1000wv. To S7-200 avTiypageEl
TNV KATAOTAON TWV PUOIKWV €1000wv oTov PII.

B)EKTEAEON TNC AOYIKNG EAEYXOU OTO NpOypaApMad.
To S7-200 ekTeAEI TIC EVTOAEC TOU NpOoypAUPATOC KAl
anoBnkevel TIC TIMEC o€ OIAPOPEC NEPIOXEC TNG
HVAUNG.

Enegepyacia anaitnoswv enikoivwviag . To

S7-200 ekTeAei onoladnnoTe epyacia anaiTeite yia
ENIKOIVWViEC JE aAAa oToixeia PLC.
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A)EkTeAoUvVTal TA TEOT aAUTOdIAYVWONG ano TNV
CPU.Me aut Tnv Oiadikacia &€ao@aAileTe OTI TO
firmware,uvnun Tou NPOYypANUATOC KAl Ol POVADEC
AEITOUPYOUV oWOoTA.

E)pagpovral ol TIMNEC OTIC £€000UC
.(unobnkeupeveg TIPEC oTov  PIO, kataxwpnTn
ypagovTal oTIC PUOIKEG €E0O0UC.

Process-image input kal output kaTaxwpnTeg
(PII ka1 PIO)

Eival ouvnowg nio NAEOVEKTIKO va
xpnoipgonolouvTtal PII kar PIO kataxwpnTeg avTi va
EXOUME aneuBeiac npoofacn OTIC PUOIKEC €10000UC
Kal €EEOO0UC KATA TNV EKTEAEON TOU NpoypANuaTo .

Ynapxouv TPeIG AOYOl MOouU YIVETE auThn n Xpnon
TwVv PII kai PIO kataxwpnTtwyv ano 1o S7-200:

A)H deiypaToAnwia OAwV TwV €1000wV OTNV apxn
KGBe KUKAOU ouyxpovilel kKdl Naywvel TIC TIMEG TwWV
€1000WV YIa TNV (pAcn €KTEAECN TOU NPOYPANMATOC
oTOV KUKAO avixveuong. ol €é€odol evnUeEpwWVOVTAl ano
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TOV KATAYWPNon auTov HETA TNV OAOKANPWON TNG
EKTEAEONC TOU MPOYPAMMATOC, TO OMnoio npoodidel
oTafepOTNTA OTO CUCTNUA.

B)To npoypaupa PJnopei va anoktnoel npoofaon
oTO image register noAU ypnyopOTEPA O OXEON ME TA
I/O onueia enITpeENovTac ypnyopoTEPN EKTEAECN TOU

npoypAaupaToc.

[Ta I/O onueia sival ovroTnTeG bit ka1 npenel va
YIVETE Nnpoonelaon o auTa wg bits, aAAa oTov image
resister JMoOpoUNE va E€XOUME npocfacn oav
bits,byts,words,n Double words.Eniong o1 image
resisters napexouv eninAgov sueAi&ia.

A)Eva TeAeuTaio mAgoveKTNUA €ival OTI ol image
registers eivar apkeTra peyailol woTe va xelpidovTal
TOV MEYIOTO apiOud onueiwv eic0dou kal €€0dou, MIa
Kal €va npayuaTtiko ouoTnua anoTeAsiTal TO00 ano
€10000UG 000 Kal ano €EO0O0UC unNApxEl NAvTa €vag
apiBuoOC neploXwv Tou image register nou PeEvouv
axpnolipgonoinTeg 'ETol pag divetre n duvaTtoTnTa va TIG
Xpnoigonoloupal oav Pia ENMAEOV ECWTEPIKN HVAUN.
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Baoikn AsiToupyia Tou S7-200

To S7-200 ekTeAei I oOsipd  €pyaciwv
enavaAnnTika (scan cycle), onwc¢ avagepape Kai oTnv
apxn. & €va KUKAO avixveuong yivovtal ol €&ng
EPYAOIEC NEPIANNTIKA:

e AlGBacpa Twv €100dwv: To S7-200 avTiypaQel
TNV KATAotaon TwV QUOIKWV €£o00dwv oTov PII
(Process Image Input).

e EkTEAEON TNG AOYIKNG €AEYyXOU OTO npoypappa
To S7-200 ekTeAei TIG. EVTOAEG TOU npoypaupaToq
Kal anoBnkeUel TIC TINEC O JIAPOPEC NEPIOXEC TNG
HVAMNG. , , ,

e Enefepyaoia anarrnoewyv enikoivwviag. To S7-200
EKTEAEI omnoiadnnoTe e€pyacia anaiTsitar  yia
EMNIKOIVWVIEC JE AAAa oToixeia PLC.

o EkTelouvTal Ta TeoT autodidyvwong ano tnv CPU
.Me aut Tnv 6|C|6|K00|c1 eancpa)quTal OTI TO
firmware, n MVAUN Tou npoypaupaToq Kal ol
povaésq ENEKTAONC )\slToupyouv owoTd.

e [pagovTal ol T||.|sc oTIC EEOOO0UC. Ol
anoOnKEUPEVEC Tlusq Tou PIO (Process Image
Output) kaTaxwpnTtl ypagovTdl OTIC (QPUOIKEC
€€000UC.
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Scan Cycle Tn¢ S7-200 CPU

Onea Scan Cycle

Epiyyo Ty o ot Eaﬁamf' \ AidBoopa 1LY 8000wy

Extéizon teat DDTDSIE‘,".-‘-EGI];\ ,) Eragazon mipoypdpparog
W

Tielepyaain grnonTOaEmY ETTIOTVEVICS

Eqpooov  yiverar  xpnon interrupts  oToO
npOypaANua, Ol POUTIVEC dlakonnc rnou ocuoxeTidovTal
ME Ta ouuBavTta diakonng, anodnkevovTdl oav HEPOC
TOU npoypapuatoG. O1  pouTtiveg diakonng oOev
EKTEAOUVTAl 0aAV HEPOC TOU KAVOVIKOU KUKAOU
avixveuong, aAAG oOTav oupBaivel TO Guppav
dlakonng.

Kevtpikn Movada Ene€epyaociag
( Central Processing unit, CPU)

>' autnv anoBnkeUsTAl Kal EKTEAEITAl KUKAIKA TO
npOypapua Tou ¥Xpnotn. Me Baon TIC TIYWEC rMouU
dlapalovTal ano TIC €10000uUC KABwWC kal TIC ano npiv
anoOnKeUPEVEC AAAEC TIMEC, napdayovTal ol ano@AcelC
nou ©Oa ekTeAecboUv vyia va ulonoinbei o
AUTOMATIONOC TNC £YKATAOTAONC.

Ta onuavTiKOTEPA OTOIXEIA MOU unNAapXouv O€ [id
CPU eivai:
e O uikpoeneEepyaoTnc, O OMoioC €EKTEAEI TO
NPpOYPANUA MOU €XEI HECA OTN MVAMN TOU KAl EAEYXEI
TN owoTnN A€IToupyia OAWV TwV Povadwv nou Eeival
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OUVOEDEUEVEC C' AQUTOV .

e H pvnun, n onoia Aoyika xwpileTal o€ d1APOPEC

NEPIOXEC €K TWV OMNOIWV Ol ONUAVTIKOTEPEG €ival:

= MVAun TOU XpNoTn, Omnou anoBnkeusTralr TO
NpOYPANUA MOU E€UEIC EXOUME YPAWElN YyiAd TOV
AuUTOMATIONO TNG £yKATAOTAONC.

= MvVAUN YIa To AEITOUpPYIKO cUOTNHA, OMOU TPEXEI TO
npoypapua yia tn Asiroupyia Tou idiou Tou PLC.

= MVNMN yia Ta Xpovika, anapiBunTteg, BondnTika.

= MVAUN  dneikoviong TnG NEPIPEPEIAG,  OMnou
KATaXWPEiTal N kKataoraon TwV oNUATWV €16000U
kal €E60ou, TO TI YiveTal dnAadn ekTog Tou PLC.

WYnoiakég cicodoi-£€odol  (Digital
Input-Output)

>av yneiakn nAnpo@opia evvooUWE aAuThVv nou
MMOpPEi va naper Povo 2 JdIakpITEG TIYEG. "ETaol yia
napadsiyya, o' €&va €PPOAO O TEPHATIKOC TOU
d1aKONTNG €iTe Ba e€ival €vePyonoinNUeEVOC E€iTE OXl.
AoyiIkG aAAd Kal KATAOKEUAoTIKA Kapia  aAAn
evOlaueon kataoraon Ogv €ival duvaTh. Z& NAEKTPIKN
uAonoinon onuaiver 0TI 0 TEPNATIKOG d1akONTNG €ival
Mia €na@n n onoia PNOPEI va €ival €iTe avoikTh E€iTe
KAEIOTH. Av TPOo@OOOTNOOUME TNV €na@rn auTtn HE
Taon TOTE n TAONn auTn, OTav KA€iosl n enagpn, 6a
EQPavioBel kal oTnVv avTioTolxn KAEPa €10000U ToUu
PLC.

H povada eio0dwv avayvwpilel Ta +24V oav
onua <«1» kar Ta OV oav onua «0». Ma TIg
NEPINTWOEIC NoUu undapxel diakupavon ortn Taocn (KN
oTaBEPONOINUEVO TPOPOOOTIKO) onua «1»
kaTaAaBaivel and 13 wg 30 VDC kal onua «0» ano -
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3 w¢ +5 VDC. O1 gvdiapeoec TIHEG (6 wg 12 VDC) dev
eival duvaTtov va npokabopioTei Nw¢ Ba TIC KATAVOEI
TO PLC.

Autn n Tipn 0 n 1 karaxwpeitar og pia edikn
6Eon nou ovouaCsTal Mepioxn Ansmovmng TV
EIO'05(0V n PII (Process Image Input). Anod CIUTO TO
XWPO KATA TNV EKTEAECN TOU NPOYPAMMATOG Hag
avTA&iTal n n)\r]pocpopla yla Tov av naTr]Gr]Ks N O)(I
£vac TsppaTlKoq dlakonTnG kal oxI an’ guBeiac ano
TNV €yKaATAoTAON.

>Tn ouvexela n CPU Baon TIG nAnpo@®opiec nou
EXEl yia TNV €lkova TnG eykataortaon¢ (PII) kar To
KaTaXwpnueEvVo npoypappa, napdayel TiC ano@aceslc —
EVTOAEC. AUTEC HE TNV O€Ipd TOUC KaTaxwpouvTal O€
npwTn @daon o€ pia  €diIkn  AgpIoXn  HMVAMNG,
avTioToIXNG auTng TNG aneikoviong €1000wv. O Xwpog
auTog ovopaletar Mepioxn Ansikoviong EE0dwvV 1)
PIO (Process Image Output). And ekei, YETA TNV
OAOKANPWON TNC €KTEAEONC TOU nNpoypaupaToc,
hMETA@EpPOVTAl Npog TIC eE6Oouc TNC povadac Tou PLC.

MNa avaAoyikeg €100doug ,To S7-200 dev
svnpspwvsl TIC ava)\olesq aooéouq oav HMEPOC TOU
KavovikoU KUKAOU aviXxveuong €KTOC av To
QPIATPApIOPNA TWV  avaAoylkwv  €1000wv  €ival
svspyonompévo "Eva ava)\oleo (pl)\Tpo napexeTal
WOTE VA HAG EMITPENEl €va MEPIOCTOTEPO OTABEPO
onua. (MNa avaloyika cnuaTa input oag napanspnw
OTIC TeAEUTaieC O€eAIOEC, OMOU €KEIi avaypagovTdl
avaAuTika n ene&epyaaia Toug).

Eival ouxvo To ¢paivouevo va XpnoigonolouvTal ol
PII, PIO «kataxwpnTtec and 1o S7-200 ,avTi Tou va
EXOUNE aneuBeiac npooBacn OTIC (PUOIKEC €10000UC
kal €E000UC KATA TNV €KTEAEON TOU MpoypaupaToc.
Ynapxouv TpeIC AOyYOl MOU YIVETAl auTn N Xpnon Twv
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PII, PIO kataxwpnTwvV:

e H JdeaiypyatoAnwia O0Awv Twv €100dwVv oTNV apxn
KGBe KUKAOU OuyxpoVvilel Kal «naywver» TIC TIMEG
TWV €1000wWV Yyia TNV @Aaon €&KTEAEONC TOU
NpoypAaNUaToC OoTovV KUKAO avixveuonc. O1 €€odol
gvnNUEpWVOVTAl aAnd ToV KATAXWPNTH aAuTOV HETA
TNV OAOKANPWON TNG EKTEAEONC TOU NMPoypaNaTo .
AUTO I'Ip005I5€I OTC]@EpOTI’]TCI oTO ouo-rr]pa

e To npoypappa pnopei va anoktnoer npoopaon
oTov image register NoAU ypnyopoTepa O€ OXEON
e Ta I/O onpeia, emITpENOVTAG YPNYOPOTEPN
EKTEAECN TOU NpoypaupaTo .

e Ta I/O onueia cival ovtoTnTeG bit kal npgnel va
YiVETal npooneAacn ge auTtd, w¢ bits, aAAa oTov
image register pnopoUpe va £xouus npdoPaon oav

bits, bytes, words, n double words. Enopevwg, ol
|mage reglsters napsxouv eninAeov eueAi€ia.

e 'Eva TeAeuTaio n)\sovéKTnpa givar 0TI ol image
registers €ival apkKeTa psya)\m woTe va XelpifovTal
TOV |sz|0To apiBuo 0I’]|J€I(.0V €10000U Kal sEoBou
Mia kal £va I'IpCIY|JCITIKO ouo-rnua CII'IOTE)\EITCII TOO’O
ano €10000uUC 000 Kal and €€000UG, undapxel Navrta
€vag apibuog nepioxwv Tou image register nou
MEVOUV axpnoipgonointec JETol pag Oiverar n
BUVGTOTnTa TIG XPNOIUOMNOINCOUNE oav EninNAEoV

EOWTEPIKN MVAMN.

FraABavikn anogovwon

raABavikr) arnoyovwon €ival . 0 NAEKTPIKO
SIaXwWPIOHOG TOU EOCWTEPIKOU KUKAWPATOG Tou PL
ano TIG €EWTEPIKEG TACeEIG oTnv eykatraoraon. O
d1aXwpPICHOG YiveTal he Tn BonBeia onTokanAep, pia
5i000G MOU HETATPENEI TO NAEKTPIKO PeEUPA OE QWG
Kal eva pwToTpav{ioTop Nou UAOMOIEI TO aVvTioTpoPo.
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"OTav €pBel Taon o€ pia €i00d0, n_PwTodiodog
EKMEPNEl PpwG, OIEYEIpETAl TO PpwTOTPAV{IOTOP KAl E
nAnpogopia pTAVElI OTO EOWTEPIKO KUKAwPa Tou PL
Yia nepairepw  enegepyaoia.  EOw oInov, . n
NANPOPOPIa HETAPEPETAl HE QWG KI OXI NAEKTPIKA KI
ETOI EI'IITl'JX)(CIVETCII N YaABavikn anopgovwan. '

MeydAo NAEOVEKTNUA MeEPA ano TnV. aopaAeia
Nou napexel n yaABavikrny anopovwaon e€ivalr Kai ol
ONMAvVTIKa HEYAAUTEPEG AMOOTAOCEIG MOU HMOPOUV
va 0lavuoouVv Ta KaAwola ano Kdl Npog TIG KAPTEG O€
OUYKPION HE TNV NEPINTWON  XWPIG YaABavikn

anogovwon. "ETOl,  HE ¥a)\[3c1vu<n anogovwan
KaAuntoupe anocracn max 1000 peETpwWV evw XwPIG
600 peTpa.

2ZE  NEPINTWON nou Qev  XPNOIMOMOINDBEI
raABavikn anopovwon, 6a Npenel va_yEIWVETAI TO
OnMHEIo M kabe opadag €1g00dwv g&wTepika. O nio
EUKOAOG TPOMOG €lval va YIVEI aQuTO YEIWVOVTAG TO
onMeio M Tou TPOPODOTIKOU.

MeyioTn d1adpopun KaAmwdiwv

Eivar n ouvoAikn &iadpopn ano 1o PLC npog TO
alcbntnplio  kar avTioTpo®ad. . AuTo npenelr. va
AauBaveral unown oTav UNOAOYICOUHE TIG ANOCTACEIG
TWV NEPIPEPEIKWY, oguokeuwyv ano 1o PLC, agpou
OTOUG KATAAOYyoug divovTal Ol TIUEG YIa TO GUVOAO TNG
d1adpoMNC.
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Npoypapuartionog Tou PLC S7-200

AANAG ag ava@pepboupe Twpa oTOV
npoypapuaTiogyd Tou PLC S7-200 pe 10 Software
Simatic  Step7-MicroWin 32. Ac¢ ava@EPOUUE
nAnpogopiaka oOTi Ta PLC 300 - 400 e&xouv
O1apOopETIKO Software oe napopola OPHWG YAwooa

npoy_PappaTlo ou. . '

o Step 7 MicroWin 32 eival pia epappoyn 32-bit
Aoyikng kal anairel Windows (Win98, Win NT n
VEOTEPO) 0AV AEITOUPYIKO cuaTnua. Eival To gpyaAsio
HE TN PBonbe&la  Tou K onoiou  HMOPOUHE  va
qunglnooulys OAd auTa nou avaggpaue npon-
Youpevwg. [1a va eykataotaBel To NakeTo Xpeladeral
BICI OUOKeUN  npoypappartiggou (PG) n onoiodnnoTe
C (popnT0_Nn ox1). Evw piAaue gla ENAXIOTEG ANAITN-
OS£IG TNG TA&NG €ne&epyaoTtn 486 kal navw, KaAo Ba
€lval va Yivel IE)EYKCITCIOTCIOT]'OE kanoio Pentium pe
64 MB RAM. "Oco nio 1oXUpog €ival O unoAoyioT
TOOO HEYAAUTEPN EUKOAIQ KAl TAXUTNTA €XOUME. I
€£yKATAOTAON TOU & MPOYPAMHUATOG OTOV  UMOAOYIOTH
HMag geivar Batn. la va 6né||oupy gOUME TNV
gnikolivwvia Tou PC pag pe 1o PL xpsla%ouao-rs eva
kKaAwdio PC / PPI oTto onolio npenegl va puBpIoOUNE Ta
OIaKOMNTAKIA EMIKOIVWVIAG TOU, OnwgG @diverar aTo
napakatw oxnUa. To kaAwdlo auto TonoBETeITal Ano
TN Jia otn Bupa COM 1 n 2 Tou PC kal ano Tnv daAAn
otnv 9nivn nopta Tou PLC.
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PG/PC

RS 232C/ l
e E

S7-200 CPU

COM1/COM2-
port

PC/PPI cable

DIP switch
setting: wy o
0100=9600 bit's N = :

Ta_PLC ano pova Toug €ival oUdETEPEG OUOKEUEG
agou Ogv €lval ano npiv KATAOKEUAOUEVEG Yid Hid
OUYKEKpPIYEVN epappoyn. KabBe gpopa, avaloya HE TIG
anaitTnoelig .~ TnG EKACTOTE £yKATaoTaong
npoypappari¢ovralr va kKAavouv Tnv HEV n Tnv 0t
EVEPYEIQ. , ' '

Ynap;\(ouv dlagpopol Tponol NpoypapupaTioHdou
MOU MOIKIAOUV aKpIBwG YIATI NOIKIAOUV Kdl Ta €Mifeda
YvVwong Kal gYneipiwv Tou kabe npoypapuatiorn. Ol
OUCQIACTIKEG OJlAPOPEG €lval OTO TI PAENOUME OTNV
oBovn Tou _uUMoAoyIOTN HaG, .ApOU TO . TEAIKO
AanoTEAECNA €lval NAVTA €va: n YAwood pnxavq_q MC?7
gM,achme Code 7) nou kataAaBaiver to PLC. Ol

IAPOPEG  YAWOOEG METATPENOVTAl OE  YAWOOd
MNXAvnG KaTta Tnv PETAPOPA TOU nEoypappaToq ano
Tn OUOKEUN npoypauuaTiopou oto PLC.

YNapxouv TPEIG TUMOMOINUEVEG HOPPEG '
NPOYypPAMMATIONOU Mou €XOUV ENIKPATNOEl JIEBVWC:

e NioTa evroAwv ( STL - Statement List)
o Zx€010 enapwyv ( LAD -Ladder Diagram) kai
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o Alaypaupa Aoyik@wv nuAwv ( -Function
Block Diagram)

H STL cival n yAwood npoypappaTiOHou HE
Hop®n Keigevou, H ouvraén Twv evToAwv Elval
napanAnola Je autn Tou KwOlka pnxavng (Machine
Code), oOnou ol _&VTOAEG Kal Ol AEITOUPYIEG
akoAouBouvTal ano oieudbuvoeig, H yYAwooa autn €ival
auTn Nou €VOEIKVUTAl av BEAOUNE va EXOUHE BEATIOTN

Xpnon TnG MVAUNG Kal EKTEAECN TOU NPOYPANNATOC,

H LAD cival yAwooa npoypappaTioOhou  JE
ypagika oro Step 7 . H ocuvta&n Twv evToAwv HoIacel
ME TOo Oldypappa KUKAWHATOG KAQOOIKOU  auTopa-
TIOHOU KI ENITPENEl VA MAPAKOAOUBOUHPE €UKOAQ Tn
pon TOU ONpATOG Ano TIG ENAPEG Kal Ta nnvia. Ta
OTOIXEId _AUTA EMIAEyovTdl Kal TomoBeTouvTdl OTOV
LAD/ STL/ FBD Editor ano T0 €101kO napabupo
EMIAOYNC OTOIXEIWV €ITE ano Ta pevou Tou (Insert >
LAD Element) .

H FDB cival KI auth) YAwooa npoypaupaTtiohou
€ ypagika. O1 evroAeg €dw avanapioravrai  He
OYIKA «KOUTIO», Napopola JE auTa, Nou CuvavTape

gtnv . dAyeppa Bool. Ki €dw onwg kal ara
dlaypappaTa oTn Yn@lakn TEXVOAOYIA WUMOPOUHE Vvda
napakoAouBnooupe Tn pon ToUu gnuaTog avaueoa orda
«KOUTIO» ., a OTOoIXEld auTta __eniAgyovTtal  Kal
TonoBerouvrar orov LAD/ STL/ FBD Editor ano T0
€101IkQ napabupo EI'II)\OYIEC; OTOIXEIWV E€ITE ano Td
Hevou Tou (Insert > FBD Ie,mené. ' .

Kar o1 Tpeig quTeg HOPYPEG  unapxouv
EVOWHUATWHEVEG OTO MAKETQ NpoypaupaTioyou Step 7
.H eniAoyn Toug elval eAeuBepn kal PNOPEl va YIVEl
ornoloodnnoTe guvouaopoG OTa, opld EVOE) project -
kanola FC va eival dnuioupynueva o LAD, aAAa oe
FBD kok. . . ,

Ynapyxel n OuvaroTnTd, va METATPENQUUE €vd
MOAOK ano Hia popen qnsmovlm&% O€ HIa_dAAn. AuTo
glval nayta ouvato ano LAD n FBD og STL evw Ogv
IOXUElI NAVTOTE TO AVTIBETO, apou oTN AlOTA EVTOAWV
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MOopouv va npoypauparicbouv npayuarta nou eivai
aduvaTo va aneikovicbouv o€ ypa@ikn Hopen.

Eicodo1 (INPUT -I)

O1 eicodol evoc PLC ocupBoAilovTal pye 1o ypaupua
I (Input). MovoonuavrTa pia €icodoc xapaktnpileTal
ano duo oToixeia -o€ nola okTada avnkel (byte) kai
oTa Opld AauTnG TnG okTadacg Ot Mmola EMiINEPOUC Beon
(bit)

XapakTtnpiopog I x.y

X -AleuBuvon byte (0 ...n, avaloya pHeE TN
xpnoiponoloupevn CPU)
y -AieuBuvon bit (0 ...7)
Mapadeiypa
10.0, 114.5, 120.7

Byte eic0dwv: n.x. IB 5, nepiAapBavel ta bit 15.0
...15.7
Word eic0dwv: n.x. IW B, nepiAauBavel Ta byte IB8
kal IB9

Double Word eic0dwv: n.x. 104, nepiAauBavel TG
word IW4 kar IW6 n Tta byte IB4 ...IB7 i Ta bit 14.0
...14.7,15.0 ...15.7, 16.0 ...16.7, 17.0 ...17.7

36



‘EE0d01 (OUTPUT -Q)

O1 €€od01 evoc PLC ouppoAilovTal pe To ypaupua
Q (Output). MovoonuavTa pia €odoc xapakTnpileral
and duo oTolixeia -o€ nola oktada avnkel (byte) kai
oTa Opla autnG TNG okTadac o€ nola €nNIPEPOUC BEan
(bit)

Xapaktnpiopog  Q x.y

X -AileuBuvon byte (0 ...n, avaloya pHeE TN
xpnoiponoloupevn CPU)
y -AieuBuvon bit (0 ...7)
MNapadeiypa
Q0.0, Q14.5, Q20.7

Byte €100dwv: n.x. QB 5, nepiAapBaver Ta bit 15.0
...15.7
Word sic0dwv: n.x. QW B, nepihapBavel Ta byte QB8
kal QB9
Double Word e100dwv: n.x. QO4, nepiAapBaver Tig
word QW4 kar QW6 n ta byte QB4 ...QB7 n Ta bit
Q4.0 ...Q4.7, Q5.0 ...Q5.7, Q6.0 ...Q6.7, Q7.0
...Q7.7

BonOnrtika (Memory - M)

MOAAEC POpEC KkaATG TNV  €knovnon Tou
NpOYypANUATOC HaAC KaAoUuaoTe va enavaAaBoupe
TUAMATAG Tou KwOIKA YId VA EKTEAECOUUE KAMOIEC
dladikaoiec. "Evac Tponoc eival va ypAWoOUME ToV
enavalapBavopevo kwdika TOOEC (POPEC  OOEQ
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xpelalopyaoTe -npayua nou pac KooTilel o€ XpOvo
(kaTaypa®@nc aAAd kal eKTEAEONC apyoTepa and Tn
CPU) kal o€ gvnun npoypapuaToc.

H evdedeiypeévn Auon e€ival n Xpnoigonoinon
BonBnTikwv. KaTtaypdagerar pia @opad n Aovyikn,
anobnkeveTal o' €va BondNTIkO kKAl To PondnTIKO

auTO TO XPNOIKOMNOIOUUE OO0EC POPEC KAl OE OMoIo
ONMEIO TOU NPOoYPAUNATOG HaG BEAOULE.

Ta BonBnTika nailouv To poAo Twv BondnNTIKWV
PEAE OTO KAAOOIKO auTopaTiono. Ta XpnoldonoloUpeE
OTO NPOYPANHA MAC YIa va anoBnkeUCOUUE OPICHEVEG
KaTaoTaoelc. Ta bit edw napopolalovral 6cov apopa
TN AsITOUpyia Toug PE TIC €E06O0UC, PeE TN dlagopad OTI
auta dev aneikovilovtal o LED (dev nnyaivouv an'
geuBeiac oTnv eykataoTaon Kal gnopoupe va OoUNE TN
KaTaoTaon Touc HOVOo MHE TN Ponbeia OUOKEUNG
NPOYPANUATIOUOU) .

MovoornpuavTa eva BondnTiko xapakTnpileTal
ano duo aToixeia -oe nola oktada avnkel (byte) kai
oTa Opla auTAG TNG okTadac o€ nola €NINEPOUC BEoN
(bit) .

XapakTnpiogog M x.y

x -AleuBuvon byte (0 ...n, avaloya pME TN
xpnoiponoloupevn CPU)
y -AieuBbuvon bit (0 ...7)
MNapadeiypa
M15.0, M102.5, M20.7

Mnopoupue vda EXOUME npoopacn OTIC
NEPIOOOTEPEG NePIOXeG TNG pvnung (V, I, Q, M, S, L,
SM) oav bytes, words, double words,
xpnoigonoiwvrag Tov TUnNo byte-address. TMNa va
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npooneAacouue ¢€va byte, word, double word
O€OOUEVWY OTn MVAMN OUYKEKPIMEVOMOIOUWE TN
dleubuvon ME  TPOMO nApOMUOIO HE TO  vd
OUYKEKpPIMJEVONOIOUUE TN dlIEUOUVON £VOC NENOVWUEVO
bit. ZTa dedopueva og AAAEC NEPIOXEC TNC MVAKMNG M.X.
XpOVIKd, anapiBunTeG, UWNANG TaxuTnTag
anapiOunTeC, OUCOWPEUTEC, n npooneAacn
ENITUYXAVETAl Xpnolgonolwvtac eva address format
nou nepiAapBavel Tov €dIKO XaApakTnpa vyia TNV
NEPIOXN Kal evav apiOuo CUOKEUNC.

Special Memory: SM

Ta SM bits nap&xouv eva PECO enikOIVWViAg Kal
avtaAAayng nAnpogopiwv pheTa&tu Tng CPU kal Tou
npoypduuaToC. MnopoUue va TA XPNOIKOMNOINCOUME
via va eAey&oupe kal va €nIAEEOUPE KAMOIEC aAno TIC
€101keC AerToupyiec Tng CPU .X1a SM bits

MnopoUPe va aneuBuvboupe oav bits, bytes,
words, N double words. Na avag&poupe oTI To SMO0.0
eival navra 1, evw 1o SMO0.1 €ivar 1 povo yia Tov
NPWTO KUKAO avixveuong.

XapakTnpIoPog:

Bit: SM (byte address]. (Bit address] n.x.
SMO.5
Byte, word, dword: SM (size] (starting byte address]
n.x. SMB20
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Xpovika (Timer Memory Area): T

To S7-200 napexel xpovika (timers) Ta onoia
METPOUV aAU&NOEIC TOU XpOvou o€ avaAuoelc (BAuaTa)
Tov 1Ims, 10 ms, 100 ms. AU0 MEeTABANTEG
ouoxeTi(ovTal JE TA XPOVIKA:

1. Tpexouoa  Tiun: Eivar evag  16-bit
NPOCNUACUEVOG
aKepPAloC NouU anobnkeuel Tov XPOVO TMOU  EXEI
METPNBOEI ano To, XPOVIKO .

2. Bit Tou xpovikou (Timer bit): Auto TO bit
naipvel
TIC TIMEC TOU AoyikoU « 1 » kal Aoylkou «0» oav
anoTeAECNa TNG oUYKPIONG METAEU TNG TpEXOUOAg Kal
TNG npokaBopiopevng TIUNG. H npokabopiopevn TIUN
NpoodideTAl OTO XPOVIKO OAV MEPOC TNG EVTOANG TOU
XPOVIKOU.

AnokToUphe npooBacn kal oTiC OUO AUTEG TIMEG
xpnoigonolwvTag Tnv dieuBuvon Tou Xpovikou (T +
apiBuog xpovikou). Mnopoupe va aneubuvBouUpe o€
kaBeva ano Ta dUo auTta bits availoya pe TNV eVTOAN
Kal TOV TEAEOTN MouU, XPnNOILOMNOIOUKE.

XapakTnpIiopog:

T [timer number] n.x. T96

Agilel Opwg, agoU Ta XPOVIKA anoTeAouv
onNuavTikd TPAMA TOUu npoypapuatoc  pag,  va
avVa@PEPOUNE PE NEPICTOTEPEC AENTOMEPEIEG VI ' AUTQ,
WOTE va Yivel nio eUKOAd katavonTn n Xpnon Toug
OTO Npoypappa. Ynapxouv Tpiwv 10wV Xpovika: To
XpoVvIkKO kaBuotepnonc eAénc (On-Delay Timer n
TON), 710 XpovikO kaBuotepnonc eAénc e
autoouykpatnon (Retentive On-Delay Timer n
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TONR) kal 1o Xpovikd0 kabuotepnonc nrtwonc (Off-
Delay Timer 1 TOF).

On-Delay, Retentive On-Delay Timer

O1 evToAéc TON, TONR peTpouv To XpoOvo OTav N
eicodoc enable eival evepyonoinuevn. O apiBuog Tou
XPOVIKOU Txxx kaBopilel Tnv avaiuon Tou.

Off Delay Timer

To XpovikO auTO XpnoldonolsiTar yia va
kaBuoTepnoel TO ofnoigo Miag €&odou, via evda
KaBopIoOPEVO XPOVIKO d1aoTnHa WETA TN OTIYHA NoU N
gicodoc enable anevepyonoisital. O apiBUoc Tou
XpoVvikoU Txxx kaBopilel Tnv avaiuon Tou.

O1 evtoAec TON , TONR peTpouv To XpOvo OTav N
eicodoc enable e€ival evepyonoinuevn. "Otav n
TpEXOUOA TIMN €ival HeyaAuTepn n ion anod Tnv
npokaBopiopyevn, TO Timer bit evepyonoisital. H
TpExouaoa TIUN €vog TON xpovikoU upndevileTal oTav n
€10000GC €VEPYOMOINONC ANEVEPYONOIEITAl, EVW N TIKN
Tou xpovikou TONR cuykpaTteital otav pndeviletal n
gioodoc. Toco TO XpovikO TON o0co kai To TONR
ouvexiouv va JETpOUV Kal JETA TNV NpokabBoplouevn
TIMN, EVW OTAPATOUV OTNV MEYIOTN TIKN NOU €ival n
32.767 sec.

H evtoAf TOF xpnolgonolgitar  vyia vad
KaBuoTepNOel TNV anevepyonoinon Miac €€6dou yia
KaBopIohuEVO XpOVO a@OTOU ANEVEPYOMOIEITAl N
gicodoc. "OTtav n e€icodoc enable evepyonolegiTal,
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aueoa evepyonoleital kal To Timer bit, kal n TpExouaoa
TIMA undeviletal. "OTav n €icodoc enable pndevileTal,
TO XPOVIKO HETPA HWEXP! O UMOAEINOUEVOC XPOVOC va
(PTACEI TNV Npokadopiopevn TIUN. "OTav ¢TACEl N TIUNA
autn To Timer bit pndevileTal kal n TpExouoa TIUN
navel va au&averal. QoTdco, £@oOcov n €icodog
gnavepyonoinBei npoTtoU TO XPOVIKO PTACEl TNV
npokabopiopévn TINR, TO Timer bit napapevel
gvepyonoinuevo. H €icodoc enable npenesl va perapei
and Aoylkd0 « 1 » og «0» wWOTE TO XPOVIKO vd
Eekivnoel va peTpd. Me Tnv evioAn R (Reset) Ta
xpovika undevifovTal KAl N0 CUYKEKPIMEVA YivovTal
Ta €&Nc: To Timer bit anevepyonoleital kar n
TpEXoUOoa TIMN pndevileTal.

Timer Type Resolution Maximum Value | Timer Number
TONR 1 ms 32.767 s T0, T64
10 ms 327.67 s T1-T4, T65-T68
100 ms 3276.7 s T5-T31, T69-T95
TON, TOF 1 ms 32.767 s T32, T96
10 ms 327.67 s T33-T36, T97-
T100
100 ms 3276.7 s T37-T63, T101-
T255
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AUTOC €ival o nivakag nou avaypagel Toug
apiBPouUC TwV XPOVIKWV Kal TIC avaAUCEIC TouC O€
ouvOUaouO ME TNV €VTOAN TOu Xpovikou. 'ETol, oTav
via napadeiyua exoupe €éva TON pe avaAuon 100 ms
Kal Tou opiocoupe pia PETpnon 50, TO0TE auTtd Ba
kaTtaAdaBel pia yeErpnon 5 sec.

n.Xx. yiato TON

'OTav n €icod0¢ Touc IN vyiver aAndng (IN=1),
TOTE HETPOUV PEXPI TNV NpokaBopiopevn Tin. 'OTav o
napexouevog xpovoc (ET) eival peyaAuTepog 1 i00G
e Tov npotonobeTnuevo Xpovo(PT), viveral n €€000¢
Tou¢ Q=1. H €&odog Q undevileTar oOTaAV Yivel N
gicodoc IN= 0. 'Otav o napeABel 0 NPOTONOBETNHEVOG
xpovoc (PT) ouvexiCer va petpasel. H peETpNON
oTapaTasl otav pOAcel oTN PEYIOTN TIUN 32767.

| Input T33
H H In ToN
| 3 HFT 0 output
ET |-%vwl100

Input | |_| |
YWwidh(current) i o E E/| i o E

PT-=3 PT-=3%

output-(0)

n.y. ywooto TOF
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100 —-4PT

XPOoVIKo Awrypoipio

0.0 —I—l | | | |

;1["](1 =) S0 Ormes)

T:33 (hif) 4 L I R

Qoo

Accumulators (Zuocowpeuteg) : AC

OI OoUOOWPEUTEG €ival oTolxeia avayvwong /
EYYpa@nG nou pnopoUv va Xpnolgonoinbouv oav
MVAMN. Mnopoupue yia napadelyua va
XPNOIUONOINCOUNE OUOOWPEUTEC yia va
NEPACOUNE  NAPAMETPOUC aNO KAl Npoc  TIC
UMOPOUTIVEC, dAAG Kal va anoBnKeUCOUNE €VOIAUETEG
TIMEC MOU XpNnaolJonolouvTdl 0TOV UNOAOYIGHO. To S7-
200 pac napexel Teooepic 32-bit ocuocowpeuTteg (ACO,
ACI, AC2, AC3). Mnopouue va aneubuvBoupe oTa
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0edONEVA OTOUC CUOOWPEUTEC oav bits, bytes, words,
N double words. To peyeboc Twv O£dOUEVWV TMOU
xpnoigonolgitar kaBopileTtal and Tnv €&VTOAR nou
XPpNOIYONOIEiTAl Yia TNV Npoofacn OTOV CUCOWPEUTN

Counter Memory Area (AnapiOunteg) : C

To S7-200 napéexel TPEIC TUMOUC anapidunTwyv
NouU WETPOUV KABe peTrafaon ano «0» o « 1 » evog
ONMAToG OTIC €10000UC ToU anapifunTn. O €vag TUNog
METPA npo¢ Ta navw CTU, evw avTioTolxa unapxouv
Kal anapliOunTec nou apiBpouv npo¢ Ta katw CTD,
aAA@ kal npo¢ TIC OUO kaTeuBuvoeic CTUD. Auo
HeTaBANTEC ocuoxeTiCovTal HE TOUC anapIiOUNTEC:

1. Tpexouvoa  Tiun: Eival £vag 16-bit
NPOCNUACUEVOG
aKePAIOC MNOU anobnkeuel Tnv METPNON MOU  EXEI
hMeETPNOE ano
Tov anapibunTn.

2. Bit Tou anapiBuntn (Counter bit): Auto TO
bit
naipvel TIC TIMEC TOU AoyikoU « 1 » kal AoyikoU «0»
oav anoTeAEoPa TNG oUyKpIonNG METAEU TNG TPEXOUTAG
Kal TNG npokabopiopevng TIPNG. H npokaBopiopevn
TINN npoodideTal oTov anapi®unTn oav HEPOG TNG
EVTOANG TOU anapiéunTn.

AnokToUue npooBacn kal oTiC OUO AUTEG TIMEG
xpnoigonolwvTag Tnv dleuBuvon Tou anapiBuntn (C
+ ap1Buoc anapiBunTn). Mnopouue va aneubuvOoupue
oc kabeva and Ta dUo auTtd bits avaAoya pe TNV
EVTOAN Kal TOV TEAEOTN NOU, XPNOILOMOIOUHE.

XapakTnplopog:

45



C (counter number) n.x. C10

n.x. yia rov CTU

LAD FBD
Metweork 1 Metwark 1
0 Wl £
—| I—ED oTh nao=co oo
0.4 = LD
1.1 3Py
R XPoviko ArypupL,
Metwork 2
wadpy ooown— 1 LTI T L]
un.a oo :
o] 0.1 Lesd —|_| T '—l—'—
FERE s
o ’_\ 2 L2
'
Metweork 2
e (current) O o
] Q0.0 ; ; 5
H ) a1
=00
n.x. yia tov CTUD
LAL FBLD
Metywork 1 retwwork 1
oo [ =] Cas
_I I CcU cCcTUDR imao—co CTUD
10,1 =g C
[ ] 10.2 =t R
—I : Co +e] = Py
0.z Metaark 2
— | H
Q0.0
|1
+ o Pus was
Mletwork 2
[ ] [minn]

Xpovikd Alaypappa
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ooes LT TL T T LT

0.1 feowr) 5 i 5 i m
ozgessy b+ b b b P L P M
Sl I S Y S
L3 ]
1 |
45 (curren) Y | 0
C48 (kit) ' I_I -

Q00

AnotEAeopa AOYIKNG eENeEepyaociag
(Result of Logical Operation -RLO )

KaBe odouadikn Aoyikn AsiToupyia napdyel &va
anoTeAecpa nou €ival yvwoTo oav  AnoTEAEoHA
Noyikng Mpa&nc (RLO). Autd pnopei va eival «1» n
«0» kal opilel pon n olakonn TNG pPong PeUNATOC
avTioTolxa.

O1 evToAec oto PLC diakpivovTal o€ EpWTNOEIC KI
e€apTnUevec. "ETol yia napadsiypya, epwTtnon €ival n
evtoArl AND nou avixveuegl €av kdanoia €icodoc €XEl
onua «1». EEapTtnuevn e€ival yia napadsiyya pdia
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EVTOAN NOU evepyonolei hia €€0do.

Ta napadeiypata nou akoAoubouv BonBouv oTn
KaTtavonon TnG AsiToupyiac Tou  Software Simatic
Step7-MicroWin 32 .BacifovTtal oTIC anA&g, aAAd
Baoikeg, evtoAéc A (AND) ,0 (OR) , LD (LOAD) , S
(SET) , R (RESET) kal aAAec, yia va KataAdBoupue OTI
n A&IToupyia Tou npoypapuatoc otnpieTal oTo
MEYAAUTEPO PEPOC TOu OoTnV Aoyikn BOOLEAN. Akoua
napouaialovTal Kal OTIC TPEIG HOPPEG
npoypaupaTtiogou STL, LAD kar FDB.

'EoTw OTI €xOUNE va odNYNOOUME KIVNTNPA HE
duo OdlakonTte. Me Tov npwto OlakonTn SO, nou
ouvdeeTal pe Tnv €icodo I0.0 Tou PLC E&ekiva kal
oTapata o kKivnTApag, evw e TO OUTEpO S1, nou
ouvodeeTal ye TNV €icodo 10.1 Tou PLC aAAalel n gopa
nEPIOTPOPNG Tou (ZxNua 4).

T+ 24 V DC ord 10 EVOWHATWHEVO
TReHpOSOaTIXRG Tou S57-200

N ]

-hv—iﬂ----1

'

KIvnTn- 1= Addayn] KarelBuvong
g

on/Off

0 V DC aitd 70 £va. Tpoposonkd ' -
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Zxnua 4 0dnynon KivnTRpea HE duvaroTnTa
aAAayngG popag nEPICTPOPNG

NETWORK 1 //ON/OFF tov kivntijpa

Ll e S AT i LD 10.0 // AVayvoon Tov TpOTOL SoKOTTN
| 0.0 | , Qoo = Q0.0  //Tavtdypova EEodog otnv Q0.0
|| ¢ ) //(Q0.0=10.0)

Net.zwerk 2 OARyNaT tou pEAC oAMTYHG pOpd TEQIOTROMEA S NETWORK 2 //Oa'iy’lo_” 00 pb‘}ué
101 G0

|| () //02AaYNS POPAS TTEPIGTPOPHS
LD 10.1  //Avayvwon tov de0TEpOv S10KOTTN

, = Q0.1 // Tavtoypova ££0dog atnv Q0.1
Hpoypoppa Ladder //(Q0.0=10.1)

IMpoypappa STL
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Hetzwerk 1 NETWORK 1
10.0 T37
—| |——( R ) LD 100 HOraw TroanBei 10 TTAAKTPD
1 Ao avnaToei oy gicodo (0.0
ano R T37 1 fundeviceran (yiveron reset) o Ta7
_( 5 J S Q00,1 ATamaBerzitorn £€odog Q0.0=1
1
NETWORK 2
Hetzwerk 2
SMO.0 137 LD SMO0.0  ATownegpio SMO.0 eiva
—] | N TN fmaviate SMO.0=1
TON T37,+100 KO wpowiatic T37 Ba
+1004PT petpAoen 1007100 msec =
10.000msec=10 sec
Hetswerk 3 NETWORK 3
7 Lo LD T37 fOnoyy Trepdoouy 1o 10 sec
_l |__( . ) R Q00,1 Ba yivel oy ££00o0 Q0.0
) Hfreset dnAcdr) Q0.0=0
EMD
—(ENDJ

Mpéypappa Ladder Mpéypappa STL

Lo 1 To 16vo mmp oerp opyue rpogupévo pe Ladder won STL

Ta wneia SM0.0 - SM0.7 evepyonoiouvTal OTO
TENOC KABE evOC KUKAOU. Mg Ta wneia autd pnopouv
va npaypartonoin®ouv d1apopeC OUVAPTNOEIC.

SM0.0 To wn®io auTo €ival navrtoTe 1.

SM0.1 To wn@io auto vyiveral 1 katd ToOV
NPWTO KUKAO. XpnoiJgonoleiTal n.x. yia Tnv KAnon
apxlkonoinong unopouTivac.

O xpoviotTng T37 MeTpa Xpovika dlacThnuaTta
dlapkelac 100 msec.
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NETWORK 1
Tar

0.0 A ] ;
T =1
@00
5
T =
NETWORE 2
T37
SMO.0—IM TOM
+100<4PT
NETWORK 3 @0.0
Ta7 {AD ] ;

ErD

ZXAHa 2 To id1o NnPOoypaNHA HE AUTO TOU
ZxAHaToc¢ 1 aAAa ypappévo e FBD (Function
Block Diagram)

NETWORK 1

LD 1I0.0 //AiaBaoce Tov diakonTn 10.0. ‘'OTtav naTtnei 1o
// NAAKTPO nou avTioToIXei oTnV €icodo 10.0

R T37, 1 //undevileTal (yiveral reset) o T37

S QO0.0, 1 //TonoBeTeiTal n €€odoc Q0.0=1

NETWORK 2

LD SMO0.0 //To wneio SMO0.0 €ival navrote SM0.0=1

TON T37, +100 //0O xpovioTnG T37 6a PETPNOEI
100*100 msec = 10.000msec=10sec
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NETWORK 3

LD T37 //'OTav nepacouv Ta 10sec

R QO0.0, 1 // Ba yivel oTnv £€€0d0 Q0.0 reset dnAadn
Q0.0=0

END

zxnua 3. AioTa evroAwv STL (Statement List
Editor)

Napadsiypa 3°

Metwork 1 NETWORK 1
II“-'? II“-ll (““-“) LD 10.0
A 10.1 \\ Aoywko KAI
MNeterork 2 HE TO
II“- '? yor | (“"- 1) TPONYOVLEVO
10.0
Metwork 3 —
10.1 00. 2 = Q00
A )
NETWORK 2
LD 10.0
o I — NOT \\ Aoywo NOT
. TOV
o ——— 1 7Ir0p(())nyof) LLEVOL
] = Q0.1
0.0
00.1 — ] NETWORK 3
a—Onforonescan | LD 10.1
0.2 1 ED \\ Edge Down
[Tapdyeton Evog
TOALOG KPS
OlapKeLOg
= Q0.2
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H evtoAn ALD kavel To AoyikO And PeETA&U Twv
dUo nponyoupevwyv enmnedwv Tou oOwpou. To
AnOTEAEONA POPTWVETAI OTNV KOPUPN TOU owpou.

H evroAnn OLD kavel 1o Aoylk0 Or peTaéu Twv
dUo nponyoUhevwyv emnedwv Tou owpou. To
AnOTEAECNA POPTWVETAI OTNV KOPUPN TOU owpou.

H ene€nynon Tou nNpoypAauuaToC TNG KATAOKEUNG
Hac rnou akoAouBei, BonBasl ndpa noAU oTnVv
KaTavonon TNG AEIToupyiag kal Tou npoypaupaTtiopou
Tou PLCS7-200 pe CPU 224 .

Wnoelakeg eicodol: KabBe KUKAOC avixveuong
Eekivael Ye To diABaocpa  TNG TPEXOUOAC TIMNG TwWV
WYNPIaKwV €1000wV Kal TNV HETA ypa®n Twv TIHWV
auTwyv oTOoV PII.

Avaloyikeg €icodol: To S7-200 dev evnUEPWVEI
TIC AvaAOyYIKEG €10000UC OaV HEPOC TOU KAvoVIKoU
KUKAOU aviXxveuonc €eKTOC av To QIATpApIONd TwV
avaAloyikwv €1000wv  €ival evepyornoinuevo. To
avaAoyiko (QIATPO NAPEXETE WOTE vaA HAC ENITPENEI
£va NepIocOTEPO OTABEPO onua.

EKTEAQNTAZ TO NMPOIrPAMMA

Kata Tn (paon eKTEAEONC TOU KUKAOU aViXVEUONG
,TO S7-200 ekTeAei TO Npoypaupa autod, EEKIVWVTAC
HE TNV NpwWTN €&VTOAN, KAl NpoOXwpwvTac oTnv
TeAeuTaia. O1 apeoeg evtoAec I/O ,upacg divouv aueon
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npooneAaon OoTIC €10000UC Kal TIC €E0O0UC KATA TN
OIAPKEIQ EKTEAEONC E€ITE TOU NPOYPAMUATOC EITE HE
kanola pouTtiva dlakonnc. Eqpdoov yivere xpnon ano
interrupts oTo npoypappa oI POUTIVEC  Mou
ouoXxeTidovTal HE Td oupupBavta d1aKOoMNNC
unoBnkevuovTal oav HEPOC TOU npoypapuartoc. Ol
pouTivec Olakonng Oev ekTeAoUvTal OaAvV HEPOC TOU
KavovikoU KUKAOU avixveuoncg, aAAa otav ocupPaivel
To oupBav diakonngc.

EME=EPTAZIA TQN AMNAITHZESN
EMNIKOINQNIAZ

Kata Tnv @aon ene€epyaciac PvnUATWV OTOV
KUKAO avixveuong 1o S7-200 kavel enegepyaacia Twv
HVNUATWV rnou €xouv An@bOei and TIC BUpeC
gnikoivwviac n Ta €€unva oroixela I/0.

EKTEAQNTAZ TA TEZT AYTOAIAINQ2HZ TH> CPU

Kata Tn ¢aon autn Tou KUKAOU aviXveuoncg To
S7-200 eAeyxel yia Tnv opbln Aeiroupyia TiIG CPU.TIC
NEPIOXEC WVAMNG ,0AAG KAl yid TNV KATAoTaocn Twv
onolwv PHovadwv ENEKTAONG.
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[PAOONTAZ 2TIZ WHOIAKEZ E=OAQOYZ

>To TEAOC KGBe kUkAou ,To S7-200 ypagel TIC
TIMEC NOU €ival unoBnkeupevec otov PIO kaTtaxwpntn
OTIC WnPIlakec €E0d0ouc. O1 avaloylkeg €Eodol
gvnuUeEpwVvoOVTal Aueoa and Tov KUKAO avixveuongc.

Aoun Tou npoypduuaToc yid Ta (gpavapia

LDN Q0.0
AN Q0.1
AN Q0.2

S Q0.0, 1
LD  10.0
AN Q0.2
R Q0.0, 1
S Q0.1, 1
LDN T37
LD Q0.1
TON T37, +15
LD QO.1
LD  T37

R Q0.1, 1
S Q0.2, 1
R T37, 1
LD  I0.1

A Q0.2

R Q0.2, 1
S Q0.0, 1
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EMNE=HIHZH TOY TPOrPAMMATOZ

Ol TEOOEPIC NPWTEC YPAMMEG TOU KWAIKA
apxikonoiouv 1o PLC otnv kataotaon Q0.0=1,
Q0.1=0, Q0.2=0 7o onoio oTOV NPAYHATIKO KOGHO
HETAQPACETAl WC NPACIVO pavapl eVvepyo kai Ta
unoAoina opfnotd. Edw popTwvoupue TNV €icodo 10.0
kKal katoniv Tnv €€odo Q0.2 kal eav IoXUEl N
UNOPEVONEVN ouvONnKn, anevepyonoiw TNV €£000
Q0.0 kail evepyonoiw Tnv €€odo QO0.1,unaivovrag €Tol
otn d1adikagia nopToKaAi->KOKKIVO.

>TIC NEVTE MIO KATW YPAMMEG XPNOIKNOMNOIW TOV
Timer Tou PLC, T37, Kal KaTOnIv TOU «pOpTOVW®W>»
(15x100ms=) 1,5 sec an‘onou 6a kKpaTape Xpovo yia
nopTokaAi 1,5 sec kal 6a nepvape o€ KOKKIVO.

ESw YiveTal n anevepyonoinon Tou NopTOKaAi Kal
0w YIVETAl N EVEPYONOINON TOU KOKKIVOU (pavapiou.

Edw pndeviloupe Tov Timer yia JETENEITA XPNON.

Edw popTwVvw TNV deUTEPN €i0000 HOU Kal av

glval evepyn napaAAnAa Pe To KOKKIVO (pavapl,
AnEVEPYONOIW TO KOKKIVO (pavapl Kal enavepyopal
oTO Npaaivo gpavapl.
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AIZOHTHPEZ(SENSORS)

T1 €ival o aicbnTnpac:

Qc a100nNTAPa AEUE TNV PETATPONN PUOIKNG
METABANTNC O€ MIa NAEKTPIKN Taon. H quoikn auTn
MeETaBANTA KUNopei va €ival n.x n Bepuokpaacia, n
nieon, n uypaocia, n otadun uypou KTA.Meg Toucg
a100nTNpPEC yivovTal ol JETPNOEIC O BloPNXAVieg,
EpyacTnpla, Kal YEVIKA onou ni{nNTEITE N
napakoAouBnon pIag puoikng HETaBANTAG cuvapTnon
TOU XpOvou. AQoU n METATPONM TNG PUOIKNG
METABANTNC YIVETE 0 NAEKTPIKN Taon €€E60ou anod Tov
alodnTtnpa, eUkoAa PnopouUue va KataAdBoupe OTI N
METPNON TNC PUOIKNCG NETABANTAC avayeTal o€
HMETPNON TNG NAEKTPIKNG TAONG, N onoia Ynopei va
ViVEI NE BOATOUETPO N KaTaypaPikd av {nNTANE
METABOAEC O oCUVAPTNOEI TOU XPOVOU, N AKOUA WE
npooappoyn o€ Babuida peTaTponng availoyikng o€
wnoplakn popPn(A/D Converter),ue okono Tnv
anobnkeuon Twv nAnpogopiwv o H/N yia JeETENEITA
ene€epyaoia.

EKTOC ONWC and Toug aiobnTrnpeg nou
METATPEMOUV TN QPUOIKN UETABOAN O NAEKTPIKN TAON
,Unapxouv kai aAAol aicONTrPEC NOU PETATPENOUV
TNV QUOIKN JETABOAN o€ AAANG HOPPNC EVEPYEIA
onwc¢ via napadelyua o€ unxavikn(n.x JETakivnon
HOXAWV),aAAd auTn ol aiIcOnNTNPEC €ival CUYKEKPIPEVA
opyava ¢Binvnc KaTaokKeuNG, YIa OIKIAOKEC KUPIWG
XPNOEIG.
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>Tnv ayopd aiodnTnpwv UNopei Kaveic va Bpel kai
ETOIMOUC aIOONTAPEC UE EVOWNATWHEVO NAEKTPOVIKO
KUKAWPA PJE okono n Taon €€60ou va aAAalel
kataoTtaon and 0 og 1(n.x 5V n OV ,enagpn evroc-
€KTOC),av N TIUN TNG PUCIKNC NAPAMETPOU UNEPPEI HIa
ouykekpipevol Tiun(alarm sensors).O1 aioOnNTNpPES
auToi XpnoigonoloUvTal KUpiwg o€ BIoPnNXavieg,
Oepuoknnia, KTipia Kal YEVIKWC EKEI NOU BEAOUWE va
ekONAWOEI ouvayeppog, av n TIKA TNG PUOIKNAG
NapapeTPOU NOU PETPA O aiobnTnpac unepBaiver yia
OUYKEKPIMEVOI TIUN. ZuvnOwc Ta opyava auTta
O1a0ETOUV NOTEVOIOUETPO Yia TNV aAAayn Tng
OUYKEKPIMEVNC TIMNG ouvayepuou.

MNepiocoTepa ano 1600 aioBnTnpia €ival onuepa
O01a0€01ua yia Tn JETATPOMN TOU eNBUPNTOU PeyEBOUC
o€ NAEKTPIKO. H KaAUTeEpN KATavonon Twv QpUOIKWV
(PAIVOUEVWYV KAl N avanTu&n VEWV UAIKWV, EIXE WG
anoTEAECHA TNV KATACKEUN aiobnTnpiwv PJE UWnAn
akpifeia , TaxuTNTa AanokKpIonG Kal EUpEia Nepioxn
HETPNONG.

Ta aioBnTnpia diakpivovTal o€ evepya , 0Tav yid
TNV METATPOMN TOU (PUCIKOU PJEYEBOUC OE AVTIOTOIXO
NAEKTPIKO (TAoNn, peupa, popTio) dev anaiTeiTal
eEwTEPIKN NNYN Tpopodoaiac.

Kal oTa naénTika aiodntipia énou 1o
METPOUMEVO PUOIKO PEYEBOC HeTaBAAEl TNV TIMNA TNG
avTioTaoncg , TNG AuTENAaywync N TnG XwpnTikoTNTAg,
ENONEVWC AMNAITEITE N Tpopodoaia Tou aiodnTnpiou
ano eEWTEPIKN NNyn Yia TNV Ayn Tou onpaTog
g€000U.

H AsiToupyia Twv nadnTikwv aiodntnpinv
oTnpileTal oTnVv PMeTaBoAn TNG WHIKAC avTioTaong Tng
auTENAywync N TnG XwpnTikoTnTag and Tnv enidpaon
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TOU (pUOIKOU HEYEBOUC €iTE OTIC O1AOTACEIC TOU UAIKOU
giTe aneuBeiacg oTIC NAEKTPIKEC I010TNTEC TOU UAIKOU.
Yndapyouv aiodntnpla Je JETABOAN TNC €10IKNG
avTioTaonc n onoia NNopei va opeiAeTal:

A)ZTn Bepuokpaacia

B)ZTN pwTEIV akTIvoBoAia

MZTnVv uypaacia

A)OTn HETABOAN TWV YEWHETPIKWYV O1AOTACEWY TOU
UAIKOU

H apxn AsiToupyiag Twv evepywv aiodnTnpinv
BaoileTal
A) ZTO (PAIVOPEVO TNG NAEKTPONAYVNTIKNG ENAYWYNG
B)ZT0 nieConAEKTPIKO PAIVOUEVO
ZTO PWTONAEKTPIKO (PAIVOUEVO
A)ZTO BepUONAEKTPIKO paivouevo (seebeck)

Kal E)ZTo ¢aivopevo Hall

MAINHTIKOI AIZOHTHPES

Edw kal NoAAEG OEKAETIEC 01 A10ONTNPEC
HayvnTikou nediou XpnolhonolouvTal oTnV avaAuon
Kal ToV EAEYX0 AgIToupyiag XIANIAdwV CUOKEUWV Kdl
dlata&ewv. O1 TEXVIKEG MOU XpnolgonolouvTal yia Tnv
napaywyn HayvnTIKoV aliodnTnpwyv NEPIEXOUV MOAAEC
YVWOEIG PUOIKNG KAl NAEKTPOVIKWV. 'EvTeEka ano TIg
M0 KOIVEG TEXVIKEC MOU XpnaolJonoloUvTal yia TNV
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avixveuon payvnTikou nediou 6a neprypagouyv kal Ba
ouyKpI1BoUv.

AUTEC €ival ol :search coil,flux-gate,optically
pumped,nuclear precession,SQUID,hall

effect, magnetoresitive,magnetodiode, magnetotransis
tor,fiber optic kar magneto-optic.

TeXVOAOVIEC HAYVNTIK®WV
a1odnTNpwv

O1 payvnTikoi aicOnTrnpeg Bonbnoav oTo va
avaAubouv kal va eAeyxBoUv ekaTovTadeg
NApAyovTEC Kal Yia dpKeTEC OeKaETieC. O UNOAOYIOTEG
£XOUV aMePIOPIOTN PVAKN XAapn OTn XPnon
HayvnTIKOV aiodnTnpwyv 0ToUG JayvnTikoug
okAnpouc diokouc kal OTIC OIOKETEC eyypaPnc. Ta
agponAdva neTouv PJe uPnAOTEPA oTAVTAP AOPAAEIag
e€aITiag TN UYPNANG oTaBepoTNTAC TWV dIAKONTWV
XWPIG €ENagn ol oroiol EXouV PJayvnTikoug
aio0nTnpec. O1 Blounxavieg exouv uwnAn
napaywyikoTnTa €€aitiac TNG uWPnANG oTabepoTnTaC
Kal TOU XapunAoU KOOTOUG TWV HayvnTIKWV
aliodnTnpwv.

Ynapyxouv rnoAAoi Tponol va aicbaveeic To
HayvnTiko nedio ol NEPICTOTEPOI AnNd auToug
BaoilovTal oTn OTEVI OXEON METAEU TWV PAYVNTIKWV
Kal NAEKTPIKWV PAIVOPEVWY. TNV epyaacia Oa
nepIypagouyv ol nio d1adedOPEVEC TEXVOAOVYIEC.

'Eva kolvo oToIxEio OAWV TwV papuoywV gival
OTI Ol payvnTikoi aiodnTnpec e€aocpaAidouv pia
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TEXVOAOYIa OUYKPIVOUEVOI HE AAAEC TEXVOAOYIEC
aioenTnpwv.

Ol TEXVIKEC TWV HayvnTIKWV aiodnThpwv
EKMETAAAEUOVTAI  HIA €UpEia KAiPaka ano apxeg TnG
(PUOIKNG Kal TNG XNHeiac. 'Evreka ano TIC MO KOIVEC
TexvoAoyiec napouaoialovrtal oTto 0X.1,0T0 onoio
OUYKpivovTal KaTd Npoosyyion Je Baon Tnv KAipaka
gualodnoia Touc. Eival onuavTiko va onPEIWOOUHE OTI
N kAipaka eualodnaoiac yia kabe €idoc aiodnTnpa
ennpeadleTal ano Ta analToUPevVa NAEKTPOVIKA.
EninAgov unapxouv noAAoi aAAol NnapayovTec onwe n
anokpion TNG ouxvoTnTac, To HEyeboc kal n 1oxuc,
nou kaBioTouv &vav aicbnTripa KataAAnAo yia pia
gpappoyn. AKoOAouBei OTn OUVEXEIa N avanTuén Twv
EVTEKA TEXVOAOYIWV

Detectable Ficld (gauss)*
10 10f 107 10 10°

Magnetic Sensor Technok

1. Search-Coil Magnetometer
2. Flux-Gate Magnetometer
3. Optically Pumped Magnetometer
4, Nuclear-Precession Magnetometer et ——
5. SQUID Magnetoxneter
6. Hall-Effect Sensor
7. Magnetoresistive Magnctometer
8. Magnetodiode
9. Magnetotransistor

10. Fiber-Optic Magnetometer

11. Magneto-Optical Sensor

“Now: 1T = 10°G = 107y

Yyqpa 1: Ilivakag cOyxpiong payvntik@v aiontipowv.
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Al1oONTNPpEC UETAKIVNO aociIlOUEVOI OE
OonNTIKA PAIVOLIEVd

O1 a100nTApec peTakivnong BaoilovTal o€ onTIKa
(paivoueva kal xpnoigonolouv nnyn ¢wTtoc (Auxvia
NUPAKTWOewWC,Led k.T.A) kal ouvdualouv TNV
METAKivNon w¢ aAAayn TnG nopeiag TG 0E0UNG PWTOC
NouU MEPTEI OTOV PWTOAVIXVEUTH. 2ZTOo oxnua (28 a)
qaiveral yia d1ata&n nou PETPA TNV YWVIAKN
METakKivnon Tou Tpoxou (AB) ,navw OToV Ornoio £xel
npooapuooTei katonTpo. Kata Tnv PeTakivnon,
AIYOTEPO QWG JIEPXETAI ANMO TOV PWTOAVIXVEUTH. 2TO
oxnua (28 b) n idia diata&én xpnoiyonolgiTal yia Tnv

YPAUMIKA METAKivNon piag Tpanelac.

. Light
Light detector
% O <>
\
vy
N LN
. ™ Aperture &
Mirror— N 7
' ,.....A{i -

{a} b}

(XXHMA 28)
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>TnV KATNyopia auTn avhkouv Kdl ol YnPIakKoi
aloOnNTNPEC PHETAKIVNONG NOU N apxn AEIToupyiac Toug
(aiveral oto oxnua (29 ).Ta oxnuata (29 a) kai (29
b) deixvouv Tnv apxn AsiToupyiac avixveuong
YWVIAKNC METAKivVNONG OiOKOU NMouU (PEPEI OTNV
nepipepeia Tou N oneg. O KUKAIKOG dioKoG
nepIoTPeEPETAl KOBovTacg diadoxika TNV dEoUN TNG
PWTEIVANC NNYNG-PWTOAVIXVEUTIKOU, ONWG (paiveTal
oto oxnua (29 B) Kabe gpopd nou n pwTEIVH OECUN
0a ouvavTnoel onrn oTov KUKAIKO OiOKO TOTE £vac
NAEKTPIKOC NAAPOC and Tov pwTOoavIXVeUTn B8a
odnynOei oTov €vVIOXUTN, KAl ENOUEVWC O METPNTNG
NAAPWV TNG ENOPEVNC BaBuidac Ba kataypawel Pida
akopa povada. Ano Tov apiBuo kataypa@ng Tou
HMETPNTOU YVWPI(OUNE TOV apIBUO NEPICTPOPWYV TOU
KUKAIKOU OioKOU, E(pOOOV OE HIa MEPIOTPOPN O
METPNTNC METPA apiBuo N. Mpopavwc n akpiBeia
METPNONG TNG YWVIAKNG METAKIVNONG e€apTaTal anod
Tov apiBuo Twv onwv N Tou KUKAIKOU diokou Kal €ival
360/N=2n/N .

Avaloyn nepinTwaon yia TNV YPAMMIKN
METAKivnon gaiveral ota oxnuata (29 c) kal oTo
(294d).
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{ight Photo- : Light Photo-
source _ detector source detector

Ot 8 QN /)

Amplifier £ 5
el b detector

Shaft o)
SXHMA (29)
AIZSOHTHPEZS INIESESQS

O1 a100nTApPeC niEcewc BaailovTal oTnVv
avixveuon UETAKIVNONG M1Ag EAACTIKNG EMIPAVEIAG
oTav JeTaBAAAETaAl n nieon. ENopévwe To KUPIOTEPO
TUAMA o€ €va ailoOnTnpa €ival o aicbnTnpac
METAKivVNoNc.

[evika

O1 TpeIc kUpIOI TUMOI alIoONTAPWYV Mieonc nou
unapxouv gaivovTtal oto oXxnua 37. 2t1o oxnua (37 a)
N METABOAN TNG Nieong npokaAei HeTABoAR piag
eAAOTIKNG MEMBpPaAvVNG (d1appayuaToc), autoc o TUMNOC
AEYETAI A100NTAPAG NIECEWC d1aPpPAYNATOC
(diaphragm pressure sensor).H napauoppwaon Tou
d1appAayNaTog oTOoV aloOnTrpa auTtov UNopsi va
HeETPNOEi pe TIc ueBOdoug LVDT, peTaBoAnc
XWPNTIKOTNTAC K.T.A. 2T0 oxNua 37 a gpaiveral n
METPNON TNC METAKIVNONG ToUu dla@paynaToc HE TNV
METABOAN TNC XWPNTIKOTNTAG, ONOU 0 €vacg ONAIOUOC
TOU NMUKVWTN €ival To JeTaAAIkO dia@paypa. 1o
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oxnua (37 b) o aicbnTnpacg nieonc €xel TNV Hopen
eAAOTIKNG puoapuovikac (bellow pressure sensor),
ME anoTEAeopa n JETABOAN TNG NIEONC VA EVEPYEI WC
METABOAN TNC EAACTIKNG PUOAPUOVIKAC, KAl EMOUEVWC
TNV METAKivNon TNG enipavelac Tou kata Ax. ZTo
oxnua (37 c) o aiobnTnpac €xel TNV HopPn eAacTIikoU
HETAaAAIKOU owAnva aykioTpou (bourdon pressure
sensor), Y€ anoTeAeopa n JeTaBoAn TNG nieong va
onuIoupyei neTaBoAn kata Ax Tou eAacTikoU
aykKioTpou.

2XHMA 37

>To oxnua (38 a) qaiveral n npoocapuoyn Tou
alodnTnpa PeTakivnong LDVT oTo eAaoTikO AyKIoTpo
Tou aiocOnNTnpa nieong, woTte n JETABOAN TNG Nieong
va avayeral TEAIKA o€ JETABOAN TNG TaGong €€6dou
ano Tov aiobnTtnpa LVDT.
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2XHMA 38

AIZOHTHPIA OPIrANA

Ta opyava auta pnopouv va pag ogi&ouv TNV
napouaia f 0xl EvoC avTIKEIMEVOU TNV MEPIOXN TNV
onoia avixveuouv. H nAnpo@opia nou pag divouv yia
TO AV unapxel n ox! €ival Jia nAnpogopia Tou evog
bit. MNa napadeiypa BeAoUpE va JETPHOOUPE NOCO
WnAd €ival n oTabun Tou uypou o€ €va doxeEio kal Ol
anAwc av To doXEio YNOPEi va €ival YEPATO 1 OxXl,
aAAQ Og auTAV TNV NEPINTWon BOEAOUPE va EXOUME TNV
HETPNON TNG OTABUNG.

>Ta oUyXpova CUCTAHUATA EAEYXOU HAG
evolaPEPEI N NANPoOPOpia Tou opyavou va ival
NAEKTPIKN, dNAadn o€ popPpn Tacewd. MNati a)Mnopei
TOTE EUKOAA N nAnpogopia auTn va diaBacOei ano
€vav NAEKTPOVIKO unoAoyioTn Kal B) yiaTi TOTE TO
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Opyavo pnopei va dwaoel eUKOAA Ta onuaTta
avadpaonc os €va ocUOTNHA KAEIOTOU BpOyXOoU.

Ta aiodnTtnpia xwpidovtal o dUO KATNYOpPIieC avaloya
ME TO €i00C TOU NAEKTPIKOU onuaTtog nou Pyalouv
oTnVv £€€000 TOUC OTA aIoONTNPIa avaAoylkng eEodou
Kal oTa alodnTtnpia ynelakne €€6dou.
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NEPIFPAD®H TH2 KATA2KEYH2

e TO KOUTI TNG KATAOKEUNC anoTeAeiTal ano EUAo.

e EowkAciwvTal 2 de€i00TPpOPA POTEP YIA TNV
NEPIOCTPOMN TOU TPAW KAl TOU auTokiviTou 1 kail 5
RPM avTioToixa.

e H kivnon oTta oxnuara dideTal ye TNV €€aGpTNON
TOUC ano «Kpu@ouc» PJOVIMOUC HAYVATEC ME
AVECTPANEVN NOAIKOTNTA NPOC anoPuyn TNG EAENG
TwV U0 OXNHATWV.

e Tpo@odoTIKO 5, kal 12 Volts.

e D-Latch 1o onoio npooopolwvel To oTANATNMA TOU
odnyou UNpooTa oTo pavapl.

e Alapop@wTnG PCM ota 36Khz yia Tnv odrniynon Twv
(euywVv aigdnTnpiwv.

e H kapdia Tou KUKAWNATOG €ival To S7-200
NPOYPANHATIOUEVO HE TOV MIO NAvw KwoIKA.

e 1 Dimmer yia TNV enepyfaon Tou XpnoTn oTnv
TaxuTnTa TOU OXNMATOC, £TCI WOTE vdad £ivail nio
NpaydaTikn N NPoooNoiwan

e 2 Vinyls Ta onoia xpnoigonolouvTtal w¢ a&oveg
NEPICTPOPNC.
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MANUAL PLC SIEMENS S7-200

Introducing the S7-200 Micro PLC

1

The §7-200 series is a line of micro-programmakle logic controllers (Micro PLCs)
that can control a variety of automation applications. Figure 1-1 shows an S7-200
Micro PLC. The compact design, expandability, low cost, and powerful instruction

set of the S7-200 Micro PLC make a perfect solution for contralling small

applications. In addition, the wide variety of CPU sizes and voltages provides you

with the flexibility you need to solve your automation problems.

E | p——

'Iu::l:u::n ooooooon

SO ETCOVL BT VVADSTED

Figure 1-1

Chapter Overview

87-200 Micro PLC

Section

Description

Page

1.1

Comparing the Features of the S7-200 Micro PLCs

1-2

1.2

Major Compeonents of the S7-200 Micro PLC

14
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Introducing the §7-200 Micro PLC

1.1 Comparing the Features of the §7-200 Micro PLCs

Equipment Requirements

Figure 1-2 shows the basic S7-200 Micro PLC system, which includes an $7-200
CPU, a personal computer, STEP 7-Micro/WIN 32, version 3.0 programming
software, and a communications cable.

In order to use a personal computer (PC), you must have one of the following:
« A PC/PPI cable
« A communications processor (CP) and multipoint interface (MPI) cable

* A multipoint interface (MPI) card. A communications cable is provided with the
MPI card.

TEP 7-Micro/WIN 32

PCIPPI Cable

Figure 1-2  Components of an S7-200 Micro PLC System

Capabilities of the S7-200 CPUs

The $7-200 family includes a wide variety of CPUs. This variety provides a range
of features to aid in designing a cost-effective automation solution. Table 1-1
provides a summary of the major features of the $7-200 CPUs.

S57-200Programmable Controller Systerm Manual
1-2 G79000-G7076-C233-01



Introducing the S7-200 Micro PLC

Table 1-1

Summary of the §7-200 CPUs

Feature

CPU 221

CPU 222

CPU 224

Physical Size of Unit

90 mm x 80 mm x
62 mm

90 mm x 80 mm x
62 mm

120.5 mm x 80 mm
% 62 mm

Memory

Program 2048 words 2048 words 4096 words
User data 1024 words 1024 words 2560 words
Memory type EEPROM EEPROM EEPROM
Mermary cartridge EEPROM EEPROM EEPROM

Data backup (super capacitor)

50 hours typical

50 hours typical

190 hours typical

Local IO

Local 11O

6 Inf4 Out

8 In/6 Out

14 In/10 Cut

Number of expansion modules

nong

2 modules

7 modules

Total l/O

Digital I/O image size

256 (128 In/128 Out)

256 (128 In/128 Out)

256 (128 In/128 Out)

Digital /O physical size

10

62

128

Analog /0 image size

none

16 In/16 Out

16 In/16 Cut

Analog /O physical size

nong

12 In/10 Out

12 In/10 Cut

Instructions

Boolean execution speed

0.37 usfinstruction

0.37 usfinstruction

0.37 usfinstruction

Internal relays

256

256

256

Counters/Timers 256/256 256/256 256/256
Sequential control relays 256 256 256
For/Next loops Yes Yes Yes
Integer math (+-*/) Yes Yes Yes

Real math (+-*/) Yes Yes Yes
Enhanced Features

Built-in high-speed counter 4 {20 KHz) 4 (20 KHz) 6 (20 KHz)
Analog adjustments 1 1 2

Pulse outputs

2 (20 KHz, DC only)

2 (20 KHz, DC only)

2 (20 KHz, DG anly)

Communication interrupts

1 transmit/2 receive

1 transmit/2 receive

1 transmit/2 receive

Timed interrupts

2{1ms to 255 ms)

2 (1 ms to 255 ms)

2 {1msto 255 ms)

Hardware inputinterrupts

4

4

4

Realstime clock Yes (cartridge) Yes (cartridge) Yes (built-in)

Password protection Yes Yes Yes

Communications

Nurmnber of communication ports: | 1 (R5-485) 1(RS-485) 1 {RS-485)

Protocals supported  Port 0: PPI, MPI slave, PFI, MPI slave, PPI, MPI slave,
Frespart Freeport Freeport

PROFIBUS peer-to-peer

(NETR/NETW)

(NETR/NETW)

(NETR/NETW)

57-200Programmable Controller System Manual
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Introducing the S7-200 Micro PLC

1.2 Major Components of the $7-200 Micro PLC

An §7-200 Micro PLC consists of an $7-200 CPU alone or with a variety of
optional expansion modules.

§7-200 CPU

The $7-200 CPU combines a central processing unit (CPU), power supply, and
discrete /O points into a compact, stand-alone device.

+ The CPU executes the program and stores the data for controlling the
automation task or process.

« Additional IO points can be added to the CPU with expansion modules up fo
the physical size limits listed in Table 1-1.

* The power supply provides electrical power for the base unit and for any
expansion module that is connected.

* The inputs and outputs are the system control points: the inputs monitor the
signals from the field devices (such as sensors and switches), and the outputs
control pumps, motors, or other devices in your process.

«  The communications port allows you to connect the CPU to a programming
device or to other devices.

« Status lights provide visual information about the CPU mode (RUN or STOP),
the current state of the local 1/0, and whether a system fault has been
detected.

* Some CPUs provide a real-time clock as a built-in feature, while other CPUs
require the real-time clock cartridge.

* A plug-in serial EEPROM cartridge provides a means to store CPU programs
and transfer programs from one CPU to another.

+ A plug-in battery cartridge provides extended retention of data memory in RAM.

S7-200Programmable Controller System Manual
1-4 C79000-G7076-C233-01



Introducing the §7-200 Micro PLC

Figure 1-3 shows the S7-200 CPU.

— Top terminal door

] [r——— Powerterminal
Status LEDs ‘ Outputterminal
Cartridge o [i®—— Frontaccess door
RUN STOP switch
Potentiometer

Expansion /O connection

Communication

~—— Bottom terminal door
Port

Inputterminal
Sensor power

Figure 1-3  87-200 CPU

Expansion Modules

The S$7-200 CPU provides a certain number of local I/O. Adding an expansion
module provides additional input or output points (see Figure 1-4).

Figure 14 CPU with an Expansion Module

57-200Frogrammable Controller System Manual
C79000-G7076-C233-01 1-5
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Installing an S7-200 PLC

2.1 Panel Layout Considerations

Installation Configuration

You can install an $7-200 either on a panel or on a standard rail. You can mount
the S7-200 either horizontally or vertically. You can connect the S7-200 to
expansion modules by one of these methods:

» A flexible ribbon cable with mating connector is built into the /O module for
easy connection to the PLC or another expansion module.

+ An /O expansion cable is also available to add flexibility to your mounting
configuration.

Figure 2-1 shows a typical configuration for these types of installations.

Panelmounting Standardrail mounting

1o [lle;

Figure 2-1  Mounting Configurations

ST-200Frogrammable Controller Systerm Manual
2-2 C79000-G7076-C233-01



Installing an S§7-200 PLC

Clearance Requirements for Installing an $7-200 PLC
Use the following guidelines as you plan your installation:

» The $7-200 CPU and expansion modules are designed for natural convection
cooling. You must provide a clearance of at least 25 mm (1 in.), both above and
below the units, for proper cooling. See Figure 2-2. Continuous operation of all
electronic products at maximum ambient temperature and load reduces their
life.

+ For vertical mounting, the maximum ambient temperature is reduced by 10° C.
The CPU should be mounted below any expansion modules. If you are
mounting on a vertical DIN rail, you should use the DIN rail stop.

» Allow 75 mm (3 in.) for mounting depth. See Figure 2-2.

» Be sure to allow enough space in your mounting design to accommodate the
1/O wiring and communication cable connections.

25mm
(1in) g
Frant of the Mounting
Clzarance forcooling enclosure —* surface
25mm
(1in)
T5mm
(3in.)
Front View Side View

Figure 2-2  Horizontal and Vertical Clearance Requirements for Installing an $7-200 PLC

57-200Programmable Controller System Manual
CT9000-G7076-C233-01 2-3
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Installing an S7-200 PLC

Standard Rail Requirements

The S7-200 CPU and expansion modules can be installed on a standard (DIN) rail
(DIN EN 50 022). Figure 2-3 shows the dimensions for this rail.

_1.0 min | 35mm |
{0.04in.) | (1.38in.) |

7.5mm f
(0.301in.)

f

Figure 2-3 Standard Rail Dimensions

Panel-Mounting Dimensions

S7-200 CPUs and expansion modules include mounting holes to facilitate
installation on panels. Figure 2-4 through Figure 2-6 provide the mounting
dimensions for the different $7-200 CPUs and expansion modules.

90 mm
[ (3.54in.) Lot
4 mm &2 mm
{0.180n ) (3.23in) —™*— 4mm
1 (0.1810n.)
] ﬁ@'
88 mm
[3.48in.)
96 mm CPU 221
(3.78in.) &0 mm
{3.15in.) CPU 222
Mounting holes
@/ (M4 or No. &)
T_ 4mm
(0.1610n.)

Figure 2-4  Mounting Dimensions for CPU 221 and CPU 222

S7-200Programmable Controller Systern Manual
2.4 CT79000-G7076-C233-01
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Installing an S7-200 PLC

4 mm 120.5mm
(0.16in) @7in) T
s_1nm:1_ _ 112.5mm
(0.181in.) : 443in) —™
88 mm
(3.46in.)
96 mm
(3.781in) 80 mm CPU 224
(3.15in.)
l Maounting holes
@-/ (M4 or No. 8)
F 1
| 4mm
(0.1610n.)
Figure 2-5 Mounting Dimensions for a CPU 224
4mm

Mountingholes
(M4 or No. 8)

{0.16in.) 1

f

96 mm
A (3.781n.)
EXIEnD 8-Paint 16-Point
CPUor E n n A8 mm
. xpansion Expansion e
Expansion Module Module i (3.461in.)
Module }.:'0 ”1”.1 .
(3.151in.)
4mm |_|_ | | 9.5mm’* 4mm _f
(0.18in.) : B [~ (0.37in,) {0.16in.)
B 38 mm 63.2mm ! i - i
9.5mm oo sy * Minimum spacing
g
{0.37in.) |‘ M - ‘—l @en modules
A48 mm 71.2mm A mm whenhardmounted
h \ - . 018 3 with M4 or Mo. 8
i (2.80in.) (0-18in.) screws Lo a panel.

Figure 2-6

S57-200Programmable Controller System Manual
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Installing an S7-200 PLC

2.2 Installing and Removing an S7-200 Micro PLC or Expansion
Module

Mounting an S7-200 Micro PLC or Expansion Module onto a Panel

f Warning
Attempts to install or remove S7-200 CPUs or related equipment with power
applied could cause electric shock or faulty operation of equipment.

Failure to disable all power to the $7-200 and related equipment during installation
or removal procedures may result in death or serious personal injury, and/or
damage to equipment.

Always follow appropriate safety precautions and ensure that power to the S7-200
is disabled before attempting to install or remove S7-200 CPUs or related
equipment.

Use the following procedure for installing an S7-200 CPU onto a panel:

1. Locate, drill, and tap the mounting holes for DIN M4 or American
Standard number 8 screws. Refer to Section 2.1 for mounting dimensions and
other considerations.

2. Secure the S7-200 CPUs onto the panel, using DIN M4 or American
Standard number 8 screws.

To install the expansion module onto a panel, follow these steps:

1. Locate, drill, and tap the mounting holes for DIN M4 or American
Standard number 8 screws. Refer to Section 2.1 for mounting dimensions and
other considerations.

2. Place the /O module next to the PLC or expansion module and secure it.

3. Plug the expansion madule ribbon cable into the CPU connector under the front
access door. The cable is keyed for correct orientation.

4. Installation is complete.

S7-200Programmable Controller System Manual
2-6 C79000-GT076-C233-01
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Installing an S7-200 PLC

Installing an $7-200 Micro PLC or Expansion Module onto a Standard Rail

if Warning
Attempts to install or remove S7-200 CPUs or related equipment when they are
powered up could cause electric shock or faulty operation of equipment.

Failure to disable all power to the S7-200 CPUs and related equipment during
installation or removal procedures may result in death or serious personal injury,
and/or damage to equipment.

Always follow appropriate safety precautions and ensure that power to the S7-200
is disabled before attempting to install or remove S7-200 CPUs or related
equipment.

To install the S$7-200 CPU onto a standard rail, follow these steps:
1. Secure the rail to the mounting panel every 75 mm (3.0 in.).

2. Snap open the clip (located on the bottom of the S7-200) and hook the back of
the S7-200 onto the rail.

3. Snap the clip closed, carefully checking to ensure that the clip has fastened the
S$7-200 securely onto the rail.

To install the expansion module onto a standard rail, use the following steps:

1. Snap open the clip and hook the back of the expansion module onto the rail
next to the CPU or expansion module.

2. Snap the clip closed to secure the expansion module to the rail. Carefully check
to ensure that the clip has fastened the module securely onto the rail.

3. Plug the expansion module ribbon cable into the CPU connector under the front
access door. The cable is keyed for correct orientation.

4. Installation is complete.

Note

Modules in an environment with high vibration potential or modules that have been
installed in a vertical position may require DIN rail stops.

S7-200Programmable Controller System Manual
CT9000-GT076-C233-01 2-7
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Installing an S7-200 PLC

Removing the §7-200 Micro PLC or Expansion Module

A\

2-8

Warning

Attempts to install or remove S7-200 CPUs or related equipment when they are
powered up could cause electric shock or faulty operation of equipment.

Failure to disable all power to the S7-200 CPUs and related equipment during
installation or removal procedures may result in death or serious personal injury,
and/or damage to equipment.

Always follow appropriate safety precautions and ensure that power to the S7-200
modules is disabled before installation.

To remove the S7-200 CPU or expansion module, follow these steps:

1. Disconnect all the wiring and cabling that is attached to the module that you are
removing. See Figure 2-7. Some CPUs and expansion madules have
removeable connectors.

2. Open the front access door and disconnect the ribbon cable from the adjacent
modules.

3. Unscrew the mounting screws or snap open the clip, and remove the module.

Warning

If you install an incorrect module, the program in the micro PLC could function
unpredictably.

Failure to replace an expansion module and expansion cable with the same model
or in the proper orientation may result in death or serious personal injury, and/or
damage to equipment.

Replace an expansion module with the same model, and orient it correctly.

To remove this unit: _l

Disconnect cable connection here

Figure 2-7 Removing the Expansion Module

ST7-200Programmable Controller System Manual
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Installing an S7-200 PLC

2.3

Installing the Field Wiring

Warning

Attempts to install or remove S7-200 CPUs or related equipment when they are
powered up could cause electric shock or faulty operation of equipment.

Failure to disable all power to the S7-200 CPUs and related equipment during
installation or removal procedures may result in death or serious personal injury,
and/or damage to equipment.

Always follow appropriate safety precautions and ensure that power to the $7-200
is disabled before installing field wiring.

General Guidelines

The following items are general guidelines for designing the installation and wiring
of your S7-200 Micro PLC:

* Ensure that you follow all applicable electrical codes when wiring the S7-200
Micro PLC. Install and operate all equipment according to all applicable national
and local standards. Contact your local authorities to determine which codes
and standards apply to your specific case.

« Always use the proper wire size to carry the required current. The S7-200
accepts wire sizes from 1.50 mm? to 0.50 mm? (14 AWG to 22 AWG).

« Ensure that you do not over-tighten the connector screws. The maximum
torque is 0.56 N-m (5 inch-pounds).

* Always use the shortest wire possible (maximum 500 m shielded, 300 m
unshielded). Wiring should be run in pairs, with a neutral or common wire paired
with a hot or signal-carrying wire.

» Separate AC wiring and high-energy, rapidly switched DC wiring from
low-energy signal wiring.

* Properly identify and route the wiring to the S7-200, using strain relief for the
wiring as required. For more information about identifying the terminals, see the
specifications in Appendix A.

» Install appropriate surge suppression devices for any wiring that is subject to
lightning surges.

» External power should not be applied to an output load in parallel with a DC
output point. This may cause reverse current through the output, unless a diode
or other barrier is provided in the installation.

57-200Programmable Controller System Manual
C79000-G7076-C233-01 2-9
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Installing an S7-200 PLC

A\

Warning

Control devices can fail in an unsafe condition, resulting in unexpected operation
of controlled equipment.

Such unexpected action could result in death or serious personal injury, and/or
equipment damage.

Consider using an emergency stop function, electromechanical overrides, or other
redundant safeguards that are independent of the programmable controller.

Grounding and Circuit Reference Point Guidelines for Using Isolated Circuits

2-10

The following items are grounding and circuit guidelines for using isolated circuits:

You should identify the reference point (0 voltage reference) for each circuit in
the installation, and the points at which circuits with possibly different
references can connect together. Such connections can result in unwanted
current flows that can cause logic errors or can damage circuits. A common
cause of different reference potentials is grounds that are physically separated
by long distances. When devices with widely separated grounds are connected
with a communication or sensor cable, unexpected currents can flow through
the circuit created by the cable and the ground. Even over short distances, load
currents of heavy machinery can cause differences in ground potential or can
directly induce unwanted currents by electromagnetic induction. Power supplies
that are improperly referenced with respect to each other can cause damaging
currents to flow between their associated circuits.

When you connect CPUs with different ground potentials to the same PPI
network, you should use an isolated RS-485 repeater.

S7-200 products include isolation boundaries at certain points to help prevent
unwanted current flows in your installation. When you plan your installation, you
should consider where these isolation boundaries are provided, and where they
are not provided. You should also consider the isolation boundaries in
associated power supplies and other equipment, and where all associated
power supplies have their reference points.

You should choose your ground reference points and use the isolation
boundaries provided to interrupt unneeded circuit loops that could allow
unwanted currents to flow. Remember to consider temporary connections which
may introduce a new circuit reference, such as the connection of a
programming device to the CPU.

When locating grounds, you must also consider safety grounding requirements
and the proper operation of protective interrupting devices.

In most installations, you will have the best noise immunity if you connect the
sensor supply M terminal to ground.

ST7-200Programmable Controller System Manual
CTa000-G7076-C233-01
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Installing an S7-200 PLC

The following descriptions are an introduction to general isolation characteristics of
the S7-200 family, but some features may be different on specific products.
Consult your product specifications in Appendix A for information about which
circuits include isolation boundaries and the ratings of the boundaries. Isolation
boundaries rated less than 1,500 VAC are designed as functional isolation only,
and should not be depended on as safety boundaries.

» Logic circuit reference is the same as DC sensor supply M.

» Logic circuit reference is the same as the input power supply M on a CPU with
DC power supply.

» CPU communication ports have the same reference as logic circuit.

* Analog inputs and outputs are not isolated from logic circuit. Analog inputs are
full differential to provide low voltage commeon mode rejection.

* Logic circuit is isolated from ground to 500 VAC.

« DC digital inputs and outputs are isolated from logic circuit to 500 VAC.
« DC digital I/O groups are isolated from each other by 500 VAC.

» Relay outputs are isolated from logic circuit to 1,500 VAC.

* Relay output groups are isolated from each other by 1,500 VAC.

» AC power supply line and neutral are isolated from ground, the logic circuit, and
all /0 to 1,500 VAC.

Using the Optional Field Wiring Connector with Units without a Removable
Connector

The optional field wiring fan-out connector (Figure 2-8) allows for field wiring
connections to remain fixed when you remove and re-install the S7-200 unit. Refer
to Appendix E for the order number of the fan-out connector.

FieldWiring

Fan-Out Connector

QA0SO EEE

]

Figure 2-8  Optional Field Wiring Connector

57-200Programmable Controller System Manual
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Installing an S7-200 PLC

Using the Removable Terminal Block Connector

2-12

The removable terminal block connector (Figure 2-9) allows field wiring
connections to remain fixed when you remove and re-install the S7-200 CPU and
I/0 expansion modules.

To remove the terminal block connector from the CPU or expansion module, follow
these steps:

1. Raise the top terminal door of the CPU or expansion module.

2. Insert a screwdriver in the notch in the middle of the terminal block as shown in
Figure 2-9.

3. Press down firmly and pry out the terminal connector as shown below.

To reinstall a terminal block connector in a CPU or expansion module, follow these
steps:

1. Raise the top terminal door of the CPU or expansion module.

2. Ensure that the new terminal block connector is properly aligned with the pins
on the CPU or expansion module.

3. Press down the terminal block connector into the CPU or expansion module
until the connector snaps into place.

N

Figure 2-9 Removable Terminal Block Connector for the CPU 224 and /0 Expansion
Maodules.
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Installing an S7-200 PLC

Calculating a Sample Power Requirement

Table 2-1 shows a sample calculation of the power requirements for an 57-200

Micro PLC that includes the following:

+ CPU 224 AC/DC/Relay

» 3 each EM 223 8 DC In/8 Relay Out

e 1eachEM2218DC In

This installation has a total of 46 inputs and 34 outputs.

The CPU in this example provides sufficient 5 VDC current for the expansion
modules, but does not provide enough 24 VDC current from the sensor supply for
all of the inputs and expansion relay coils. The /O requires 400 mA and the CPU
provides only 280 mA. This installation requires an additional source of at least
120 mA at 24 VDC power to operate all the included 24 VDC inputs and outputs.

C79000-G7078-C233-01

Table 2-1  Power Budget Calculations for a Sample Configuration
CPU Power Budget 5vDC 24VDC
CPU 224 AC/DC/Relay 660 mA 280 mA
minus
System Requirements 5VDC 24VDC
CPU 224 14 inputs 14*4mA= 56 mA
3 EM 223, 5V power required 3'80mA= 240 mA
1 EM 221, 5V power required 1*30mA= 30 mA
3 EM 223, 8 inputs each 38 4mA= 96 mA
3 EM 223, 8 relay coils each 3"8"9mA= 216 mA
1 EM 221, 8 inputs each "4 mA= 32 mA
Total Requirements 270 mA 400 mA,
equals
Current Balance 5VDC 24VDC
Current Balance Total 390 mA [120 mA]
S57-200Programmable Controller System Manual
2-19
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Technical Specifications

The $7-200 CPUs and all S7-200 expansion modules conform to the technical
specifications listed in Table A-1.

Table A-1 Technical Specifications for the S7-200 Family

Environmental Conditions — Transport and Storage

IEC 68-2-2, Test Bb, Dry heat and -40° Cto+70°C

IEC 68-2-1, Test Ab, Cold

IEC 68-2-30, Test Db, Damp heat 25" Cto 557 C, 95% humidity

IEC 68-2-31, Toppling 100 mm, 4 drops, unpacked

IEC 68-2-32, Freefall 1m, 5 times, packed for shipment

Environmental Conditions — Operating

Ambiznt Temperature Range 0" Cto 55" C horizontal mounting
{Inlet Air 25 mm below unit) 07 Cto 45" C vertical mounting
95 % non-condensing humidity
IEC 68-2-14, Test Nb 5" Cto 55" C, 3" Ciminute
IEC 68-2-27 Mechanical shock 15 G, 11 ms pulse, 8 shocks in each of 3 axis
|IEC 68-2-6 Sinusoidal vibration 0.30 mim peak-to-peak 10to 57 Hz; 2 G panel mount, 1 G DIN rail mount

57 Hz to 150 Hz; 10 sweeps each axis, 1 octave/minute

EN 6805209, IP20 Mechanical protection Frotects against finger contact with high voltage as tested by standard
probes. External protection is required for dust, dirt, water, and foreign
objects of lessthan 12.5 mm in diameter.

Electromagnetic Compatibility — Immunity! per EN50082-21

EN 81000-4-2 (IEC 801-2) 8 k\ air discharge to all surfaces and communication port
Electrostatic discharge

EM 50140 (IEC 801-3) 80 MHz to 1 GHz 10W/m, 80% modulation with 1 kHz signal
Radiatedelectromagneticfield

EN 50141 0.15 to 80 MHz 10V RMS

Conducteddisturbances 80% amplitude modulation at 1kHz

EN 50204 900 MHz £ 5 MHz, 10 Wim, 50% duty cycle, 200 Hz repetition frequency
Digital telephoneimmunity

EMN 61000-4-4 (IEC 801-4) 2 kV, 5 kHz with coupling network to AC and DC system power
Fast transient bursts 2 kW, 5 kHz with coupling clamp to digital 11O and communications
EN 61000-4-5 (IEC 801-5) 2 kV asymmetrical, 1 kW symmetrical

Surgeimmunity 5 positive/5 negative pulses 0, +90°, -90° phase angle

(24 VD circuits require external surge protection)

YDE 0160 Non-periodic overvoltage at 85 VAC line, 907 phase angle, apply 390 V peak, 1.3 ms pulse
at 180 VAC line, 90° phase angle, apply 750 V peak, 1.3 ms pulse

57-200Programmable Controller System Manual
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Table A-1

Technical Specifications for the S7-200 Family

Electromagnetic Compatibility —Conducted and Radiated Emissions per EN50081 -12 and -2

EN55011, Class A, Group 1, conducted?
0.15 MHz to 0.5 MHz

0.5 MHz to 5 MHz

5 MHz to 30 MHz

A

<79 dB (uV) Quasi-peak;
<73 dB (uv

=73 dB (uV) Quasi-peak;

- 66 dB (uV) Average

A

Quasi-pealk; ) Average

A

60 dB (uV) Average

EN 55011, Class A, Group 1, radiated’
30 MHz to 230 kHz
230 MHzto 1 GHz

30dB (uVim) Quasi-peak; measured at 30 m
37 dB (uVim) Quasi-peak; measured at 30 m

EN 55011, Class B, Group 1, conducted?
0.15t0 0.5 MHz

0.5MHz to 5 MHz
5 MHz to 30 MHz

<66 dB (uV) Quasi-peak decreasing with log frequency to 56 dB (uV);
< 56 dB (1Y) Average decreasing with log frequency to 46 dB (uV)

Quasi-peak; <46 dB (u

Quasi-peak; < 50dB (V) Average

) Average
<60 dB (uv)

EN 55011, Class B, Group 1, radiated?
30 MHz to 230 kHz
230 MHzto 1 GHz

30dB (uVim) Quasi-peak; measuredat 10 m
37 dB (uVim) Quasi-peak; measuredat 10 m

High Potential Isolation Test

24 V/5 W nominal circuits

115/230 V circuits to ground

115/230 V circuits to 115/230 V circuits
230V circuits to 24 VIS V circuits
115V circuits to 24 V5V circuits

500 VAC {optical isolation boundaries)
500 VAC
500 VAC

1,500 VAC
500 VAC

1 Unit must be mounted on a grounded metallic frame with the S7-200 ground connection made directly to the mounting
metal. Cables are routed along metallic supports.

2 Unit must be mounted in a grounded metal enclosure. AC input power line must be equipped with a SIEMENS
B&4115-E-A30filter orequivalent, 25. cm max. wire length from filterstothe $7-200. The 24 VDC supply and sensor supply

wiring must be shielded.

A-4
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Relay Electrical Service Life

Figure A-1 shows typical performance data supplied by relay vendors. Actual
performance may vary depending upon your specific application.

4000
- 250 WAC resistive load
1000 B 30 VDC resistive load
3 2
500 \\\ T »I/
300
N,

100 }\ oy

ra t
‘250 VAC inductive load Ep.f.=0.4:| —
30 VDC inductive load (LIR=Tms) —

01 2 3 4 5 8 7
Rated Operating Current (A)

Service life (@ 10F operations)

Figure A-1 Electrical Service Life

S7-200Programmable Controller System Manual
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A2 Specifications for the CPU 221

Table A-2  Specifications for CPU 221 DC/DC/DC and CPU 221 AC/DC/Relay

High-speed counters (32-bit value)

Total
MNo. of single phase counters
MNo. of two phase counters

Pulse outputs

Analog adjustments

Timed interrupts

Edae interrupts

Selectable input filter times

Pulse catch

Program size (stored permanently)
Data block size:

Stored permanently
Backed by super capacitor or battery

Maximumdigital 'O

Internal memary bits
Stored permanently on power down
Backed by super capacitor or battery
Timers total
Backed by super capacitor or battery
1ms
10ms
100 ms

Counters total
Backed by super capacitor or battery

Boolean execution spead

Move Word execution speead
Timer/Counter execution speed
Single precision math execution speed
Real math execution speed

Super capacitor data retention time

4 High-speed counters
4, each at 20 kHz clock rale
2, each at 20 kHz clock rate
2 at 20 kHz pulse rate
1 with 8 bit resolution
2 with 1 ms resolution
4 edge up andfor 4 edage down
7ranges from 0.2 msto 12.8 ms
& pulse catch inputs
2048 words
1024 words
1024 words
1024 words
10 points
256 bits
112 bits
256 bits
266 timers
64 timers
4 timers
16 timers
236 timers

256 counters
256 counters

0,37 us per instruction

34 us perinstruction

50 ps to 64 ps perinstruction

46 us perinstruction

100 psto 400 ps per instruction

50 hours, typical, 8 hours min. at 40° C

Description CPU 221 DC/DC/DC CPU 221 AC/DC/Relay
Order Number 6EST 211-0AA20-0XBO 6EST 211-0BA20-0XB0
"Physical Size
Dimensions (W x Hx D} 90 mmx 80 mm x 62 mm 90 mm x 80 mm x 62 mm
Weight 27049 3M0g
Power loss (dissipation) 4'W GW
CPU Features
On-board digital inputs G inputs Ginputs
On-board digital output 4 outputs 4 outputs

4 High-speed counters
4, each at 20 kHz clock rate
2, each at 20 kHz clock rate
2 at 20 kHz pulse rate
1 with & bit resolution
2 with 1 ms resolution
4 edge up and/or 4 edge down
7 ranges from 0.2 ms o 12.8 ms
G pulse catch inputs
2048 words
1024 words
1024 words
1024 words
10 points
256 bits
112 bits
256 bits
256 timers
G4 timers
4 timers
16 timers
236 timers

256 counters
256 oounters

0.37 us per instruction

34 us per instruction

50 usto 64 ps perinstruction

46 us per instruction

100 ps to 400 ps per instruction

50 hours, typical, 8 hours min. at 407 C

A-6
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Table A-2  Specifications for CPU 221 DC/DC/DC and CPU 221 AC/DC/Relay

Isclation (external signal to logic circuit)
PPIMPI baud rates
Freeport baud rates

IMaximum cable length per segment
up to 38.4 kbaud
187.5 kbaud

Maximum number of stations
Per segment
Per network

Maximum number of masters
PPImaster mode (NETR/METW)

IMPI connections

Cartridge Options

Memory cartridge (permanent storage)
Battery cartridge (data retention time)
Clock cartridge (clock accuracy)

Mot isclated
9.6,19.2, and 187.5 kbaud

0.3,06, 1.2,24,48 9.6,19.2, and
38.4 kbaud

1200m
1000 m

32 stations

126 stations

32 masters

Yes

4 fotal; 2 reserved: 1for PG and 1 OF

Program, data, and configuration
200 days, typical

2minutes per month at 25° C
7 minutes per month 07 C to 557 C

Description CPU 221 DC/DCIDC CPU 221 AC/DC/Relay
Order Number 6EST7 211-0AA20-0XBO 6EST 211-0BA20-0XB0
On-board Communication
Mumber of ports 1 port 1 port
Electrical interface RS-485 RE-485

Motisolated
9.6, 19.2, and 187.5 kbaud

0.3,0.6,1.2, 2.4, 4.8 96, 19.2, and
38.4 kbaud

1200 m
1000 m

32 stations

126 stations

32 masters

Yes

4 total; 2 reserved: 1 for PG and 1 OF

Program, data, and configuration
200 days, typical

2 minutes per month at 25° C
7 minutes per month 0° C to 557 C

Power Supply

Linevoltage-permissible range

Input current CPU only/max load

In rush current {max)
Isolation (input power to logic)

Hold up time (from loss of input power)
Internal fuse, not user-replaceable

24 VDC Sensor Power Output
Voltage range

IMaximum current

Ripple noise

Current limit

Isolation (sensor power to logic circuit)

204 to 28.8VDC

TOME00 mA at 24 VDC

104 at 28.8VDC

Mot isolated

10ms at 24 VDC

2 A, 250V, Slow Blow

154 to 2B.BVDC
180 mA

Same as input line
600 mA

Mot isolated

85 to 264 VAC

47 to 62 Hz

25/80 mA at 240 VAC

25/180 mA at 120 VAC

20 Aat 264 VAC

1600 VAC

80 ms at 240 VAC, 20ms at 120 VAC
2 A, 250V, Slow Blow

20410 28.8VDC

180 mA

Less than 1 W peak-to-peak (maximum)
600 mA

Motisolated
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Table A-2  Specifications for CPU 221 DC/DC/DC and CPU 221 AC/DC/Relay

Description
Order Number

CPU 221 DC/DC/DC
6EST 211-0AA20-0XBO

CPU 221 AC/DC/Relay
6ES7 211-0BA20-0XB0

Input Features

Mumber of integrated inputs
Input type
Input Veltage
Maximum continuous permissible
surge
Rated value
Logic 1 signal {minimum)
Logic 0 signal {maximurm})
Isolation (Field Side to Logic Circuit)
COptical isolation (galvanic)
Isolation aroups of
Input Delay Times
Filtered Inputs and Interrupt Inputs
HSC Clock Input Rate
Single Phase
Logic 1 Level=15t0 30VDC
Logic 1 Level=15t0 26 VDC
Cuadrature
Logic 1 Level=15t0 30VDC
Logic 1 Level=15t0 26 VDC
Connection of 2-Wire Proximity Sensor {Bero)
Permissible leakage current

Ginputs
Sink/Source (IEC Type 1 sink)

30VDC

3BYVDCfor05s

24 VDG at4 mA, nominal
15VDC at 2.5 mA, minimum
5VDC at 1 mA, maximum

500 VAC for 1 minute
4 points/2 points

0.2 to 12.8 ms, user-selectable

20 kHz

30 kHz

10 kHz
20 kHz

1 mA, maximum

Ginputs
Sink/Source (IEC Type 1 sink)

30VDC

35VDCfor0.5s

24 VDC at4 mA, nominal
15VDC at2.5 mA, minimum
S5VDC at 1 mA, maximum

500 VAC for 1 minute
4 points/2 points

0.2t0 12.8 ms, user-selectable

20 kHz

30 kHz

10 kHz
20 kHz

1 mA, maximum

Cable Length
Unshielded inot HSC) 300 m 300 m
Shielded 500m 500 m
HSC inputs, shielded 50m 50m

Number of Inputs ON Simultaneously

40°C [} i

55°C [} i

Output Features

Mumber of integrated outputs 4 outputs 4 outputs

Cutput type

Qutput Voltage

Permissible range

Rated value

Logic 1 signal at maximum current

Logic O signal with 10 K ¢ load

Output Current

Logic 1 signal

Mumber of output groups

Mumber of outputs ON {maximum)

Per group - horizontal mounting (maximum)
Per group - vertical mounting {maximum)
IMaximum current per common/group
Lamp load

OM state resistance (contact resistance)
Leakage current per point

Surge current

Cverload protection

Solid State-MOSFET

20410 28.8VDC
24VDC

20VDC, minimum
0.1 VDC, maximum

0.75A

1

4

4

4

20A

ROW

030

10 WA, maximum
& A for 100 ms, maximum
No

Relay, dry contact

510 30 VDC or 5 to 250 VAC

200A

2

4

3and 1

3and 1

G6.0A

30'W DC/200 W AC

0.002 &2, maximum when new

7 A with contacts closed

Mo
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Table A-2  Specifications for CPU 221

DC/DC/DC and CPU 221 AC/DC/Relay

Description
Order Number

CPU 221 DC/DC/DC
6EST 211-0AA20-0XBO

CPU 221 AC/DC/Relay
6EST 211-0BA20-0XB0

Isolation

Optical isolation (galvanic)
Isolation resistance

Isolation coil to contact

Isclation between open contacts
Ingroups of

Inductive Load Clamping

Repetitive Energy dissipation =
0.5 L12 % switching rate

Clamp voltage limits

Qutput Delay

Off to On (Q0.0 and Q0. 1)

O o Off (20.0 and Q0.1)

Off to On (20.2 and Q0.3)

On to Off (Q0.2 and Q0.3)
Switching Frequency {Pulse Train Outputs)
Q0.0 and Q0.1

Relay

Switching delay

Lifetime mechanical (no load)
Lifetime contacts at rated Load
Cable Length

Unshielded

Shielded

500 VAC for 1 minute

;1 points

1 W, all channels
L+ minus 48

2 s, maximum
10 Ls, maximum

15 s, maximum
100 Ls, maximum

20 kHz, maximum

150 m
500 m

100 M £2, minimum when new
1500 VAL for 1 minute
TE0WVAC for 1 minute

3 points and 1 point

1 Hz, maximum

10 ms, maximum
10,000,000 openiclose cycles
100,000 open/close cycles

150m
500 m
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24VDC Power,
Ground and Output
Terminals

NS

[1 24VDC
= = Power Supply
Input

:!— I 1 T 1 - :r N

AWIWRWENENINEOEWNENENIOEY

LM 1+ 00 01 0z o3le e & [+ W LsOC

Mote:

1. Actual component values may vary.
2. Either polarity accepted.

3. Optional ground.

[Cm o0 01 02 03 2 o4 os|® @[ w1+

Sensor Power

QO OO Q|| Cutput

1 Il 1 1 Il 1 1 1
I | I | | I
24VDC Common 2= 1 ( ( ( ( 1 ( ( J___, |
and 24 VDCInput 3 ZI'I'-I— ZI—|—+ II- 24VDC

Terminals

Figure A-2  Connector Terminal ldentification for CPU 221 DC/DC/DC

Commons and N (-) N -} j_— 120/240VAC
Relay Output -
Terminals Li+) Li+)

®®®®®®®®®®®®

i 00 01 02 @ 2 o03]e e[@ N LAC

Note:

1. Actual component values may vary.
2 Connect AC line to the L terminal

3. Either polarity accepted.

4. Cptional ground.

M 00 01 02 03 2v 04 05 @ e[ M L+

SO 0OQOAQOAO 8OO Q| sensorrover

Cutput

1 1 I 1
I I I
24VDC Common 2 ] ( ( r ( r ( ( r l
and 24 VDC Input = — o
Terminals K1} -|_+ II—F' @ 24WDC

Figure A-3  Connector Terminal Identification for CPU 221 AC/DC/Relay
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A3 Specifications for the CPU 222

Table A-3  Specifications for CPU 222 DC/DC/DC and CPU 222 AC/DC/Relay

Description
Order Number

CPU 222 DC/DC/DC
6EST212-1AB20-0XB0

CPU 222 AC/DC/Relay
6EST212-1BB20-0XB0

f—
Physical Size

Dimensions (W x Hx D)

90 mm x 80 mm x 62 mm

90 mm x B0 mm x 62 mm

High-speed counters (32 bit value)
Total
Single phase counters
Two phase counters

Pulse outputs
Analog adjustments
Timed interrupts
Edge interrupts
Selectable input filter times
Pulse catch
Program size (stored permanently)
Data block size
Stored permanently

Mumber of expansion I'0 modules
IMaximum digital /O
Maximum analog 110

Internal memory bits
Stored permanently on power down

Timers Total

1ms
10ms
100 ms

Counters total

Boolean execution speed

IMowve word execution speed
Timer/Counter execution speed

Single precision math execution speed
Real math execution speed

Super capacitor data retention time

Backed by super capacitor or battery

Backed by super capacitor or battery

Backed by super capacitor or battery

Backed by super capacitor or battery

Weight 270a 21040
Power loss (dissipation) 4'W 6W
CPU Features

O n-board digital inputs Sinputs 2inputs
On-board digital outputs G outputs Goutputs

4 High-speed counters
4, each at 20 kHz clock rate
2, each at 20 kHz clock rate

2 at 20 kHz pulse rate
1 with 8 bit resolution
2with 1 ms resolution
4 edge up and/or 4 edge down
7 ranges from 0.2 msto 12.8 ms
8 pulse catch inputs
2048 words
1024 words
1024 words
1024 words
2modules
256 points
16 inputs and 16 outputs
256 bits
12 bits
256 bits

256 timers

G4 timers

4 timers

16timers

236 timers
256 counters

256 counters

0.37 us per instruction

34 ys per instruction
50 usto 64 ps perinstruction

46 us per instruction
100 ps to 400 ps perinstruction

50 hours, typical,
8 hours minimum at 40° C

4 High-speed counters
4, each at 20 kHz clock rate
2, each at 20 kHz clock rate

2 at 20 kHz pulse rate
1 with 8 bit resolution
2 with 1 ms resolution
4 edge up andior 4 edge down
Tranges from02msto 12.8 ms
& pulse catch inputs
2048 words
1024 words
1024 words
1024 words

2 modules
256 points
16 inputs and 16 outputs

256 bits
112 bits
256 bits

266 timers

64 timers

4timers

16 timers

236 timers
256 counters

256 cournters

0,37 us per instruction
34 us perinstruction
50 ps to 64 ps per instruction
46 s perinstruction
100 psto 400 ps per instruction

50 hours, typical,
& hours minimum at 40° C
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Table A-3  Specifications for CPU 222 DC/DC/DC and CPU 222 AC/DC/Relay

Description
Order Number

CPU 222 DC/DC/DC
6EST212-1AB20-0XB0

CPU 222 AC/DC/Relay
6EST212-1BB20-0XB0

On-board Communication

Mumber of ports

Electrical interface

Isolation {extemal signalto logic circuit)
PPIMPI baud rates

Freeport baud rates

Maximum cable length per segment
upto 28.4 kbaud
187.5 kbaud

Maximum number of stations
Per segment
Per network

Maximum number of masters

PPI master mode (NET RINETW)

MPI connections

Cartridge Options

Memory cartridge (permanent storage)
Eattery cartridge (data retention time)
Clock cartridge (clock accuracy)

1 port

R5-485

Motisolated

9.6, 19.2, and 187.5 kbaud
0.3,0.6,1.2,24, 48, 96,19.2 and
38.4 kbaud

1200 m
1000 m

32 stations
126 stations

32 masters
Yes
4 total, 2 reserved: 1 for PG and 1 OP

Program, Data, and Configuration
200 days, typical

2 minutes per month at 25° C

7 minutes per month at 0° C to 557 C

1 port

RS-485

Mot isclated

9.6,19.2, and 187 .5 kbaud

0.3,06, 12, 24,48 9.6,19.2, and
38.4 kbaud

1200m
1000 m

32 stations
126 stations

32 masters
Yes
4 total, 2 reserved: 1 for PG and 1 OP

Program, Data, and Configuration
200 days, typical

2 minutes per month at 257 C
7 minutes per month at 0° C to 55° C

Power Supply

Line voltage-permissible range
Input current CPU only/max load

Inrush current {maximum)
Isolation (input power to logic)

Hold up time {from loss of input power)
Internal Fuse, not user-replaceabls
+5 Power for Expansion 'O (max)
24VDC Sensor Power Output
Voltage range

Maximum current

Ripple noise

Current limit

Isolation (sensor power to logic circuit)

204t028.8VDC
0 mAat24VDC

10 Aat28.8VDC
Notisolated

10 ms at 24 VDC

2 A, 250V, Slow Blow
240 mA

16410 28.8VDC
180 mA

Same as input line
600 mA
Notisolated

85to 264 VAC, 47 to 63 Hz

25/80 mA at 240 VAC

25180 mA at 120 VAC

20 A at 264 VAC

1500 VAC

A0 ms at 240 VAC, 20 ms at 120 VAC
2 A, 250 V Slow Elow

340mA

204 to 28.8VDC

180 mA

Lessthan 1V peakto peak (maximum)
600 mA

Mot isoclated
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Table A-3  Specifications for CPU 222 DC/DC/DC and CPU 222 AC/DC/Relay

Rated value
Logic 1 signal {minimum})
Logic O signal imaximum)
Isolation (Field Side to Logic Circuit)
Optical isolation (Galvanic)
Isolation groups of
Input Delay Times
Filtered inputs and interrupt inputs
HSC Clock Input Rate
Single Phase

Logic 1 level = 15 to 30 VDC

Logic 1 level = 15 to 26 VDC
CQuadrature

Logic 1 level = 15 to 30 VDC

Logic 1 level = 15 to 26 VDC
Connection of 2 Wire Proximity Sensor (Bero)
Permissible leakage current

Description CPU 222 DC/DCIDC CPU 222 AC/DC/Relay

Order Number 6ES7212-1AB20-0XB0 6EST7212-1BB20-0XB0
Input Features
Mumber of integrated inputs finputs Ainputs
Input type Sink/Source (IEC Type 1 sink) Sink/Source (IEC Type 1 sink)
Input Voltage
IMaximum continuous permissible 30VDC 30WDC
Surge 3BVDCfor 0.5 s VDT for0.5 s

24 VDC at 4 mA, nominal
15VDC at 2.5 mA, minimum
S5WVDC at 1 mA, maximum

500 VAC for 1 minute
4 points

0.21012.8 ms, user-selectable

20 kHz, maximum

30 kHz, maximum

10 kHz, maximum
20 kHz, maximum

1 mA, maximum

24 WDC at 4 mA, nominal
15VDC at 2.5 mA, minimum
5VDC at 1 mA, maximum

500 VAC for 1 minute
4 points

0.2 to 12,2 ms, user-selectable

20 kHz, maximum

30 kHz, maximum

10 kHz, maximum
20 kHz, maximum

1 mA, maximum

Cutput type

Output Voltage

Permissible range

Rated value

Logic 1 signal at maximum current

Logic 0 signal with 10 K 1 load

Output Current

Logic 1 signal

Mumber of output groups

Mumber of cutputs ON (maximurm)

Per group - horizontal mounting (maximum)
Per group - vertical mounting {maximum)
IMaximum current per common/group
Lamp load

ON state resistance (contact resistance)
Leakage current per point

Surge current

COwverload protection

Cable Length

Unshielded {not HSC) 300 m 200m
Shielded 500 m 500m
HSCinputs, shielded 50m 50m
Number of Inputs ON Simultaneously

40°C 8 8

5570 8 8
Output Features

Mumber of integrated outputs 6 outputs Goutputs

Solid State-MOSFET

204 to 28.8VDC
247DC

20VDC, minimum
0.1 VDC, maximum

075A
1

@ @

i

454

5W

030

10 LA, maximum

8 Afor 100 ms, maximum
Mo

Relay, dry contact

510 30 VDC or 5to 250 VAC

6A

30WDC/ 200 W AC

0.002 €2 maximum when new
T A with contacts closed

Mo
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Table A-3  Specifications for CPU 222 DC/DC/OC and CPU 222 AC/DC/Relay

Description
Order Number

CPU 222 DC/DC/IDC
6EST212-1AB20-0XB0

CPU 222 AC/DC/Relay
6EST212-1BB20-0XB0

Isolation

Optical isolation (galvanic)
Isolation resistance

Isolation coil to contact

|salation between open contacts

In groups of
Inductive Load Clamping
Repetitive energy dissipation < 0.5 L12x

swilching rate
Clamp voltage limits
OQutput Delay
Cif to On (20.0 and Q0.1)
On to Off (Q0.0 and Q0.1)
Off to ©On (20.2 through Q0.5)
On to Off (20.2 through Q0.5)
Switching Frequency (Pulse Train Outputs)
Q0.0and 10.1
Relay
Switching delay
Lifetime mechanical {no load)
Lifetime contacts at rated load

500 VAC for 1 minute

;S points

1W, all channels
L+ minus 48V

2 Lls, maximum
10 s, maximum

15 LLs, maximum
100 s, maximum

20 kHz, maximum

100 M &2 minimum when new
1500 VAL for 1 minute

750 VAL for 1 minute

3 points

1 Hz, maximum

10 ms, maximum
10,000,000 open/close cycles
100,000 openfclose cycles

Cable Length
Shielded 150m 150 m
Unshielded 500m 500 m
S57-200Programmable Controller System Manual
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24 VDC Power, L [L L 24voC
Ground and Output = @ Power Supply
Terminals & = Input
T T
1 1 1 1 1

WIWEWVEWEWEN RN RN

L+DC

M L+ 0.0 01 02 03 04 05 @ [ W

Note:
1. Actual compenent values may vary.

2. Either polarity accepted.
3. Optional ground.

Sensor Power
Output

QO 00O OO0D

R

and 24 VDC Input

Terminals
Figure A-4 Connector Terminal Identification for CPU 222 DC/DC/DC
Commeons and M (-} N {-) :l_— 120/240VAC
Relay Output . ' -
Terminals L(+) L+
1 1 L 1 1 1 1

OC OO0 OCAV

0z @ 7. 03 04 05][@@ N _LIAC

1L 00 04
Mote: 0 ]
1. Actual component values may vary. | F——1

2. Connect AC line to the L termiral.
3. Either polarity accepted.
4. Optional ground

M 00 01 02 03 oM 04 05 06 o7][m L+

Sensor Power

®®®®®®®®®®®® Qutput

24%DC Common I I I I [ i
and 24 VDC Input -E: 1 ( ( ( r 1
£1) ET"L al [*F

Terminals

(({ (L

Connector Terminal Identification for CPU 222 AC/DC/Relay

Figure A-5
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A4 Specifications for the CPU 224

Table A-4  Specifications for CPU 224 DC/DC/DC and CPU 224 AC/DC/Relay

High speed counters (22 bit value)
Total
Single phase counters
Two phase counters

Pulse outputs

Analog adjustments

Timed interrupts

Edge interrupts

Selectable input fitertimes

Pulse Catch

Time of Day Clock (clock accuracy)

Program size (stored permanently)
Data block size (stored permanently):
Slored permanently
Backed by super capacitor or battery

Mumber of expansion 1/ modules
Maximum digital 'O
Maximum analog /0
Internal memary bits
Stored permanently on power down
Backed by super capacitor or battery
Timers total
Backed by super capacitor or battery
Tms
10ms
100 ms
Counters total
Backed by super capacitor or battery
Boolean execution speed
IMove Word execution speed
Timer/Counter execution speed
Single precision math execution speed
Realmath execution speed
Super capacitor data retention time

& High-speed counters

6, each at 20 kHz clock rate

4, each at 20 kHz clock rate

2 at 20 kHz pulse rate

2 with 8 bit resolution

2 with 1 ms resolution

4 edge up andlor 4 edge down
Tranges from 0.2 msto 12.8 ms
14 pulse catch inputs

2 minutes per month at 257 C
7 minutes per month 0° C to 557 C
4096 words
2560 words
2660 words
2660 words
7 modules
256 points
16 inputs and 16 outputs
256 bits
112 bits
256 bits
256 timers
64 timers
4 timers
16 timers
236 timers

256 counters
256 counters
0.27 ps per instruction
34 us per instruction
50 us to 64 us per instruction
46 ns per instruction
100 ps to 400 ps per instruction

190 hours, typical
120 hours minimum at 40° C

Description CPU 224 DC/DC/DC CPU 224 AC/DC/Relay
Order Number 6EST214-1AD20-0XB0O 6EST214-1BD20-0XB0
R
Physical Size
Dimensions (W xHx D) 120.5mm % 80 mm x 62 mm 120.5 mmx 80 mm x 62 mm
Weight 26040 4M0aq
Powerloss (dissipation) aw aw
CPU Features
On-Board digital inputs 14 inputs 14 inputs
On-Board digital outputs 10 outputs 10 outputs

& High-speed counters

6, each at 20 kHz clock rate

4, each at 20 kHz clock rate

2 at 20 kHz pulse rate

2 with 8 bit resolution

2 with 1 ms resolution

4 edge up andior 4 edge down
7ranges from 0.2msto 12.8 ms
14 pulse catch inputs

Z2minutes per month at 257 C
7 minutes per monthat 0° C to 557 C
4096 words
2560 words
2560 words
2560 words
7 modules
256 points
16 inputs and 16 outputs
256 bits
112 bits
256 bits
266 timers
G4 timers
4 timers
16 timers
236 timers

256 counters
256 counters
0.27 ps perinstruction
34 s per instruction
50 us to 64 per us instruction
46 us per instruction
100 ps to 400 ps perinstruction
190 hours, typical

120 hours minimum at 40° C

A-16
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Table A-4  Specifications for CPU 224 DC/DC/DC and CPU 224 AC/DC/Relay

Description
Crder Number

CPU 224 DC/DC/DC
6EST 214-1AD20-0XB0O

CPU 224 AC/DC/Relay
6EST214-1BD20-0XB0

On-board Communication

Mumber of ports

Electrical interface

Isolation (external signal to logic circuit)
PPIMPI baud rates

Freeport baud rates

IMaximum cable length per segment
up to 38.4 kbaud
187.5 kbaud

Maximum number of stations
Per segment
Per Metwork

Maximum number of masters

PPl master mode (NETR/METW)

IMPI connections

Cartridge Options

IMemory cartridge (permanent storage)
Battery cartridoge (data retention time)

1 port

RS-485

Mot isolated

9.6,19.2, and 187 5 kbaud

0.3,06, 1.2, 2.4, 4.8, 9.6,19.2, and
38.4 kbaud

1200m
1000m

32 stations

126 stations

32 masters

Yes

4 total, 2 reserved: 1 for PG and 1 OF

Program, Data, and Configuration
200 days, typical

1 port

RS-485

Mot isolated

9.6,19.2, and 187.5 kbaud

0.3,0.6,1.2,24, 48 9.6,19.2, and
38.4 kbaud

1200m
1000 m

32 stations

126 stations

32 maslers

Yes

4 total, 2 reserved: 1 for PG and 1 0OF

Program, Data, and Configuration
200 days, typical

Power Supply

Linevoltage-permissible range

Input current CPU only/max load

Inrush current {maximumy
Isolation (input power to logic)

Hold up time (from loss of input power)
Internal fuse, not user-replaceable

+5 Power for Expansion /O {max)
24 VDC Sensor Power Output
Violtage range

Maximum current

Ripple noise

Current limit

Isolation (sensor power to logic cireuit)

204 to 28.8VDC

120/900 mAat 24 VDO

10 A at 28.8VDC

Mot isolated

10ms at 24 VDC

2 A, 250V, Slow Blow
660 mA

154 to 28.8 VDC
280 mA

Same as input line
600 mA

Not isolated

8510 264 VAC

47 to 63 Hz

35/100 mA at 240 VAC

35/220mA at 120 VAC

20 A at 264 VAC

1600 VAC

80ms at 240VAC, 20 ms at 120 VAC
2 A, 250V, Slow Blow

GE0 mA

204to28.8VDC

280 mA

Less than 1V peak-to-peak (maximum)
GO0 mA

Mot isolated
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Table A-4  Specifications for CFU 224 DC/DC/DC and CPU 224 AC/DC/Relay

CPU 224 DC/DC/DC
6EST214-1AD20-0XB0O

Description
Order Number

CPU 224 AC/DC/Relay
6EST214-1BD20-0XB0

Input Features

Mumber of integrated inputs
Input type
Input Voltage
IMaximum continuous permissible
Surge
Rated value
Logic 1 signal {minimum)
Logic 0 signal (maximum)
Isolation (Field Side to Logic Circuit)
Optical isolation (Qalvanic)
|solation groups of
Input Delay Times
Fittered inputs and interrupt inputs
HSC clock input rate
Single Phase
Logic 1 level = 15t0 30 WVDC
Logic 1 level = 15t0 26 WVDC
Cuadrature
Logic 1 level = 15t0 30 WVDC
Logic 1 level = 15t0 26 WVDC
Connection of 2 Wire Proximity Sensor
(Bero)

Permissible leakage current

14 inputs
Sink/Source (IEC Type 1)

20VDC

2/BVOCfor0.5s

24VDC at 4 mA, nominal
15VDC at 2.5 mA, minimum
5WDC at1 mA, maximum

500 WA for 1 minute
& points and & points

0.2 to 12.8 ms, user-selectable

20 kHz
30 kHz

10 kHz
20 kHz

1 mA, maximum

14 inputs
Sink/Source (IEC Type 1)

20VDC

35 VOC for 0.5 5

24 WDC at 4 mA, nominal
15VDC at 2.5 mA, minimum
5WVDC at 1 mA, maximum

500VAC for 1 minute
& points and & points

0.2 10 12.8 ms, user-selectable

20 kHz

30 kHz

10 kHz
20 kHz

1 mA, maximum

Cable Length

Unshielded (not HSC) 200m 300m
Shielded 500m 50m

HSC inputs, shielded 50m 50m
Number of Inputs ON Simultaneously

40°C 14 14

55°C 14 14
Output Features

Mumber of integrated outputs 10 outputs 10 outputs

Cutput type

Output Voltage

FPermissible range

Rated value

Logic 1 signal at maximum current

Logic O signal with 10 K ¢ load

Output Current

Logic 1 signal

Mumber of output groups

Mumber of outputs OM (maximum)

Per group - horizontal mounting (maximum)
Per group - vertical mounting (maximum)
IMaximum current per common/group
Lamp load

OM state resistance (contact resistance)
Leakage current per point

Surge current

Cwerload protection

Solid state-MOSFET

20410 28.BVDC
24VDC

20VDC, minimum
0.1VDC, maximum

0754

2

10

5

5

3754

5W

030

10 LA, maximum
2 Afor 100 ms, maximum
Mo

Relay, dry contact

510 30 VDC or 510 250 VAC

2.00A

3

10

433

433

8A

230 W DC/200 WAC

0.002 £2, maximum when new
7 A with contacts closed

Mo
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Table A-4  Specifications for CPU 224 DC/DC/DC and CPU 224 AC/DC/Relay

Description
Crder Number

CPU224 DC/DC/DC
6EST 214-1AD20-0XB0

CPU 224 AC/DC/Relay
6EST214-1BD20-0XB0

Isolation (Field §de to Logic)
Optical isolation (galvanic)
Isolation resistance

Isolation coil to contact

|solation between open contacts
In groups of

Inductive Load Clamping

Repetitive Energy dissipation
= 0.5 LI2 x switching rate

Clamp voltage limits

Output Delay

Off to On (Q0.0 and ©0.1)

On to OFf (Q0.0 and G0.1)

Off to On {(20.2 through @1.1)
On fo Off (20,2 through @1.1)

Switching Frequency (Pulse Train
Outputs)

Q0.0and 10.1

Relay

Switching delay

Lifetime mechanical ino load)
Lifetime contacts at rated load
Cable Length

Unshielded

Shielded

500 VAC for 1 minute

5 points

1W, allchannels

L+ minus 481

2 s, maximum
10 Us, maximum
15 Us, maximum
100 Us, maximum

20 kHz, maximum

150 m
500 m

100 M €2 minimum when new
1500 VAC for 1 minute
TEOVAC for 1 minute

4 points/3 points/3 points

1 Hz, maximum

10 ms, maximum
10,000,000 open/close cycles
100,000 openiclose cycles

150m
500m
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24VDCPower

24VDC Power,
Groundand Output
Terminals

Bl

L 0T 2

I Z| L 113
-;!— 1T!— T 1 | | 17!_
(WSRO RN E SRS RN NEON TS ENEONES TSI
[ 1M 1+ 00 01 02 02 04 2M 2+ 0.5 06 07 10 11|@]| -4 m L+DC

MNote:

2. Either polarity accepted.
3. Optionalground.

1. Actual component values may vary.

[~ e

Sensor Power

e Cutput

[1m o0 02 03 04 05 06 07 2M 10 11 12 13 14 15][m_ L+

QO 0A0COOAOCOOAOCAR

01

24 VDT Common
and 24 VDC Input
Terminals

i S

dildddaZsanaaangn

ol

Figure A-B

Connector Terminal Identification for CPU 224 DC/DC/DC

Mote:
1. Actual component values
mary vary.
2. Connect AC line to the
L terminal.
3. Either polarity accepted.
4. Optionalground.

24VDC Commaon
and 24VDC Input
Terminals

1207240 VAC

Commons and N(-) N(-) =
Relay Output
Terminals L+ L{
I | 1 1 1
VIR EVENENVENESENVENEN AN ENVENENIVEWY
[ 1L 00 01 02 03 @ 2. 04 05 06 @ 3 07 10 1.1][4 N Liag

Sensor Power

1K 2 Output
[ 1M 00 01 02 03 04 05 06 07 2 10 11 12 13 14 15[ W L+
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L ]
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Figure A-T
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A5 Specifications for the EM221 Digital Input Module

Table A-5  Specifications for EM221 24 VDC, 8 Digital Input Module

Rated value

Logie 1 signal (minimum})
Logie O signal (maximum)
Isolation

Optical isolation (galvanic)
Isolation groups of

Input Delay Times
Maximum

Permissible leakage current

Cable Length

Unshielded

Shielded

Number of Inputs ON Simultaneously
40°C

55 C

Power Consumption

From +5VDC (from /O bus)

Connection of 2-Wire Proximity Sensor (Bero)

Description EM221 24VDC, 8 Input
Order Number 6EST221-1BF20-0XA0
Physical Size
Dimensions (Wx Hx 0) 46 % B0 x 62 mm
Weight 1500
Power loss (dissipation) 2W
Input Features
Mumber of integrated inputs &inputs
Input type Sink/Source (IEC Type 1 sink)
Input Voltage
Maximum continuous permissible 0VDC
Surge 35VDC for 068

24 VDC at 4 mA, nominal
15VDC at 2.5 mA, minimum
5WDC at 1 mA, maximum

500 VAL for 1 minute
4 points

4.5ms

1 mA, maximum

200m
500m

20 mA
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24VDC common and
24 VDC Input
Terminals

Nate:

1. Actual component values may vary.
2. Either polarity accepted.

3. Optional ground.

24VDC common and
24 VDC Input
Terminals

5l

SO 0000

e ® 1M 0 A 2 3

* & o o4 5 & T

SO 00000

3’--( [ { r
&+

Figure A-8  Connector Terminal Identification for EM221 Digital Input 8 x 24 VDC
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A.6 Specifications for the EM222 Digital Output Modules

Table A6 Specifications for EM222 24 VDC Cutput and Relay Output Modules

Permissiblerange

Rated value

Logic 1 signal at maximum current
Logic O signal with 10 K 2 load

OQutput Current

Logic 1 signal

Mumber of outputs groups

MNumber of outputs on {maximum})

Per group - horizontal mounting {maximum)
Per group - vertical mounting (maximurm)
IMaximum current per common/group
Lamp load

ON state resistance (contact resistance)
Leakage current per point

Surge current

Cwverload protection

Isolation

Optical isolation (galvanic)

Isolation resistance

Isolation coil to contact

Isolation between open contacts
Ingroups of

Inductive Load Clamping

Repetitive Energy dissipation
< 0.5 LI2 x switching rate

Clamp voltage limits

Output Delay

Offto COn

Onto Off

Relay

Switchingdelay

Lifetime mechanical (no load)
Lifetime contacts at rated load
Cable Length

Unshielded

Shielded

Power Consumption

From +5 VDG (from /O bus)
From L+

L+ coil power voltage range

Description EM222 24 VDC Output EM222 Relay Output
Order Number 6EST222-1BF20-0XA0 6EST222-1HF20-0XA0D
[Physical Size
Dimensions (W x Hx ) 46 x B0 x 62 mm 46 % 80 x 62 mm
Waight 150 g 1704g
Power loss (dissipation) 2W 2w
Output Features
Mumber of outputs & points 8 points
Cutput type Solid state-MOSFET Relay, dry contact
Output Voltage

20.4 0 28.BVDC
24VDC

20VDC, minimum
0.1VDC, maximum

0.75A

2

8

4

4

3A

5W

030

10 WA, maximum
& Afor 100 ms, maximum
Mo

500WAC for 1 minute

4 points

1W, all channels

L+ minus 48V

50 s, maximum
200 s, maximum

150m
500m
50 mA

510 20WDC, or 5to 250 VAC

8A

30'W DC/200 W AC

0.002 £, maximum when new
T A with contacts closed

No

100 M £ minimum when new
1500 VAC for 1 minute

750 VAC for 1 minute

4 points

10 ms, maximum
10,000,000 open/close cycles

100,000 openiclose cycles

150 m
500 m

40 mA
9 mA per output when ON
20.4t0 28.8VDC
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= | L

1 1
24VDC Commons and
24 WDC Output ® ® ® @ '@ ® @

Terminals
# ML+ 0 A 23
""h-.._____,_.-—""
Note:
1. Actual component values may vary. A6
2. Optional ground. y
——

| ® 2v 2+ 4 5 B T

24VDC Commons and
24VDC Output

Terminals ® ® @ ® ® ® ®
+i_ Il | i i

Figure A-8  Connector Terminal Identification for EM222 Digital Output 8 x 24 VDC

M (-)

L{+)
1

24 VDC Power
C sand Relay

'ZIJEItEE}O'I?ernj1li1|l1al; " @ ® ® ® ® @ ®
* @ 1L 0 Nl 2 3

e ~— T

1. Actual component values may vary.

2. Connect AC line to the L terminal

3. Optional ground.

4. Relay coil power M must connect [~ e
to sensor supply M of CPU. I | 5 B8 1

® @ @ @ ® @ ® Commons and Relay

Output Terminals

1 1 1 1 1
M-

@< |

g
Coil Power B T

Li+

Figure A-10  Connector Terminal Identification for EM222 Digital Output 8 x Relay
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AT Specifications for the EM223 Digital Combination Modules,
8 Inputs/8 Qutputs

Table A-7  Specifications for EM223 24 VDC 8 In/8 Out, and EM223 24 VDC & In/8 Relay Out

Rated value

Logic 1 signal (minimum}
Logic O signal (maximum)
Isolation

Cptical isolation (galvanic)

24VDC at 4 mA, nominal
15VDC at 2.5 mA, minimum
5WVDC at 1 mA, maximum

500 VAC for 1 minute

Description EM223 24VDC In/Qut EM223 24VDC In/Relay Qut
Order Number 6EST223-1BH20-0XA0 6EST223-1PH20-0XA0
Physical Size
Dimensions (W x H x D) 1.2 mmx 80 mm x 62 mm 1.2 mmx 80 mmx 62 mm
Weight 2009 3009
Power loss (dissipation) aw aw
Input Feature
Mumber of inputs & inputs Binputs
Input type Sink/Source (1EC Type 1 sink) Sink/Source (IEC Type 1 sink)
Input Voltage
IMaximum continuous permissible 30VDC 30VDC
Surge 35VDCforobs 35VDCfor0.Gs

24VDC at4 mA, nominal
15VDC at 2.5 mA, minimum
5VDC at 1 mA, maximum

500 VAC for 1 minute

Permissiblerange

Rated value

Logic 1 signal at maximum current
Logic O signal with 10K 2 load

20410 28.8VDC
24VDC

20WDC, minimum
0.1VDC, maximum

Isolation groups of 4 points 4 points
Input Delay Times

Maximum 4.5 ms 4.5 ms
Connection of 2-Wire Proximity Sensor (Bero)

Maximum 1TmA 1ma
Cable Length

Unshielded 300m 300 m
Shielded 500 m 500 m
MNumber of Inputs On Simultaneously

40°C 8 8
B5°C i} a
QOutput Feature

Mumber of integrated outputs 8 points 8 points
Cutput type Solid State-MOSFET Relay, dry contact
Qutput Voltage

510 20VDC or 5 to 250 VAC

S7-200Programmable Controller System Manual

CT79000-G7076-C233-01

A-25

109




S57-200 Specifications

Table A-7  Specifications for EM223 24 VDC 8 In/8 Out, and EM223 24 WVDC 8 In/8 Relay Cut

Description
Order Number

EM223 24VDC In/Cut
6EST223-1BH20-0XA0

EM223 24VDC In/Relay Out
6EST223-1PH20-0XA0

Output Current
Logic 1 signal
Mumber of outputs groups
Mumber of outputs on (maximum)
Per group - horizontal mounting {maximum)
Per group - vertical mounting (maximum)
IMaximum current per common/group
Lamp load
OM state resistance (contact resistance)
Leakage current per point
Surge current
Cwerload protection
Isolation
Optical isolation (galvanic)
Isolation resistance
Isolation coil to contact
|salation between open contacts
In groups of
Inductive Load Clamping
Repetitive Energy dissipation
< 0.5 LI2 x switching rate
Clampwvoltage limits
OQutput Delay
Off to COn
On to Off
Relay
Switching delay
Lifetime mechanical (no load)
Lifetime contacts at rated load
Cable Length
Unshieldad
Shielded
Power Consumption
From +5VDC (from 110 bus)
From L+

L+ coil power voltage range

075A

2

8

4

4

2A

5w

030

10 WA, maximum
& Afor 100 ms, maximum
Mo

500VAC for 1 minute

4 points

1W, all channels

L+ minus 48V

50 Us, maximum
200 1s, maximum

150m
500m
100 mA

2.00A

2

g

4

4

aAa

30WDC/200W AC

0.002 & maximum when new
7 Awith contacts closed

Mo

100 M €2, minimum when new
1500 VAC for 1 minute

750 VAC for 1 minute

4 points

10 ms, maximum
100,000,000 open/close cycles
100,000 openiclose cycles

150 m
500 m

20 mA
S mA per output when Cn
20410 28BVDC

A-26
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11k

00000000

24VDC Commons and ‘® ® ® ® ® ® ® ® ® ® ® ®|

24YDC Output Terminals

M 1+ .0 1 2 3 M 2+ 4 5 6T

MNote:

1. Actual component values may vary.

2. Either polarity accepted

3. Optionalground. 4700 AP — I T4 1
P 1 56K

# & 1 0 1 e T ) 5 6T

24VDC Commons and ‘@ ® ® ® ® ® ® ® ® ® ® ® |

o S

Figure A-11  Connector Terminal ldentification for EM223 Digital Combination 8 x 24 VDC Inputs/8 x 24
WDC Outputs

3

I INEY NN

Relay Commeons and |® ® ® ® ® ® ® ® ® ® ® ® |

Relay Output Terminals 4 ® 1L 0 1 2 3 2 4 5 B T

Nate: |—O—\

1. Actual component values may vary.
2. Either polarity accepted

3. DC circuit grounds are optional.

4. Relay coil power M must connect to

sensor supply M of CPLL X
—
—fe—
4700 AN
-
& 56KQ
l _-I-_.________——'-'-—__——\___

24VDC Commens and
24 VDC Input Terminals

I | T

\®®®®®®®®®®®®|
.1 ]

Coil Power *T_ET ( ( ( r T ( ( r (

Figure A-12  Connector Terminal ldentification for EM223 Digital 8 x 24 VDC Input/8 x Relay Cutput
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S7-200 Specifications

A8 Optional Cartridges

Order Number Coalor Cartridge Function
GEST 291 8GE20 0XAD Gray User program
GEST 297 1AAZ20 OXAD Blue Real-Time Clock with battery
BEST 291 8BA20 0XAD QOrange Battery Cartridge
Cartridge Options

Memory cartridge storage Program, Data, and Configuration
Battery cartridge (data retentiontime) 200 days, typical
Clock cartridge accuracy 2minutes/month

7 minutes/month

18 mm

CartridgeWeight3g

General Features

Battery
Size
Type

Shelflife

3V, 30 mA hour, Renata CR 1025
9.9 % 2.5 mm

Lithium < 0.6 g

10 years

A-28
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S7-200 Specifications

A9 I/O Expansion Cable

Order Number: 6ES7 290-6AA20-0XA0

General Features

Cable length 0.8m(32in.)
Weight 25g(.88 1h.)
Connector type 10 pin ribbon

Typical Installation of the I/O Expansion Cable

Female Connectar
HERE
o 1= 1

Male Connector

Figure A-13  Typical Installation of an /O Expansion Cable

Note

Only one expansion cable should be included in a CPU/expansion module chain.
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S7-200 Specifications

A10 PC/PPI Cable

Order Number: 6EST7 901-3BF20-0XA0

PC/PPI Cable Dimensions

01m

0.3m (4in.} 4.6m
(12in.) L * (181in.)

(1.6in.)
RS-232 COMM RS-485 COMM

Isolated
| SIEMENS | PCIPPI Cable

PPI Baud PC
Rale 123 SWITCH 4 1= 10BIT

1 384K 000 0= M1EIT
19.2K 001

0 96K 010 SWITCH 5 1= DTE
24K 100 0= DCE
12K 101

Figure A-14 PC/PPI Cable Dimensions

Table A-8 Baud Rate Switch Selections on the PC/PFI Cable

Baud Rate Switch (1 =Up)
38400 000
19200 001
9600 010
4800 011
2400 100
1200 101

600 110

Table A-9  Maodem Operation for PC/PPI Cable

Modem Operation Switch (1 =Up)
11-bit modem 0
10-bit modem 1

S57-200Programmable Controller System Manual
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S7-200 Specifications

Table A-10 Fin-out of PC/PPI Cable

Pinout Switch (1= Up)
DCE 0
OTE 1
Table A-11 Pin-outs for RS-485 to R5-232 DCE Connector
RS-485 Connector Pin-out RS-232 DCE Connector Pin-out
Nlr::]ber Signal Description Nl:)r:':]t)er Signal Description
1 Ground (RS-485 logic ground) 1 Data Carrier Detect (DCD) {not used)
2 24V Return (RS-485 logic ground) 2 Receive Data (RD)
(output from PC/PPI cable)
3 Signal B (RxD/TxD+) 3 Transmit Data (TD)
(inputto PC/PPlcable)
4 RTS (TTL level) 4 Data Terminal Ready (DTR)
(notused)
5 Ground (RS-485 logic ground) 5 Ground (R5-232 logic ground)
5} +5 % (with 100 @2 series resistor) & Data Set Ready (DSR) (not used)
7 24% Supply 7 Request To Send (RTS) (not used)
8 Signal A (RxDiTxD-) 8 Clear To Send (CTS) (not used)
9 Protocol select 2] Ring Indicator (R} (notused)

Table A-12 Fin-outs for RS-485 to RS-232 DTE Connector

RS-485 Connector Pin-out RS-232 DTE Connector Pin-out'
Pin 9 e Pin . e
Number Signal Description Number Signal Description
1 Ground (RS-485 logic ground) 1 Data Carrier Detect (OCD) {not used)
2 24V Return (RS-485 logic ground) 2 Receive Data (RD)
(inputto PC/PPlcable)
3 Signal B (RxD/TxD+) 3 Transmit Data (TD)
(output from PC/PPI cable)
4 RTS (TTL level) 4 Data Terminal Ready (DTR)
(notused)
5 Ground (RS-455 logic ground) 5 Ground (RS-232 logic ground)
[} +5 % (with 100 02 series resistor) 5] Data Set Ready (DSR)
(notused)
7 24V Supply 7 Request To Send (RTS)
{output from PC/PPI cable)
8 Signal A (RxD/TxD-) 8 Clear To Send (CTS) (not used)
9 Protocol select 9 Ring Indicator (R1) inot used)
1 A conversion from female to male, and a conversion from 9-pin to 25-pin is required for modems
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Special Memory (SM) Bits

Special memory bits provide a variety of status and control functions, and also
serve as a means of communicating information between the CPU and your
program. Special memory bits can be used as hits, bytes, words, or double words.

SMBO: Status Bits

As described in Table C-1, SMB0 contains eight status bits that are updated by the
S7-200 CPU at the end of each scan cycle.

Table C-1  Special Memory Byte SMBO (SM0.0 to SMO.7)

SMBits Description
SMO0.0 This bit is always on.
SMOA This hit is on for the first scan cycle. One use is to call an initialization

subroutine.

SMo.2 This bhit is turned on for one scan cycle if retentive data was lost. This hit can
be used as either an error memory bit or as a mechanism to invoke a special
startup sequence.

SMO0.3 This bit is turned on for one scan cycle when RUN mode is entered from a
power-up condition. This bit can be used to provide machine warm-up time
hefore starting an operation.

SM0.4 This bit provides a clock pulse that is on for 30 seconds and off for 30
seconds, for a duty cycle time of 1 minute. It provides an easy-to-use delay, or
a 1-minute clock pulse.

SMO.5 This bit provides a clock pulse thatis on for 0.5 seconds and then off for 0.5
seconds, for a duty cycle time of 1 second. It provides an easy-to-use delay
or a 1-second clock pulse.

SMOG This hit is a scan cycle clock which is on for one scan cycle and then off for
the next scan cycle. This bit can be used as a scan counter input.

SM0.7 This bit reflects the position of the Mode switch (off is TERM position, and on
is RUN pasition). If you use this bit to enable Freepart mode when the switch
is in the RUN position, normal communication with the programming device
can be enabled by switching to the TERM position.
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Special Memory (SM) Bits

SMB1: Status Bits

As described in Table C-2, SMB1 contains various potential error indicators. These
bits are set and reset by instructions at execution time.

Table C-2 Special Memory Byte SMB1 (SM1.0 to SM1.7)

SM Bits Description

SM1.0 This bit is turned on by the execution of certain instructions when the result of
the operation is zero.

SM1.1 This bit is turned on by the execution of certain instructions either when an
overflow results or when an illegal numeric value is detected.

SM1.2 This bit is turned on when a negative result is produced by a math operation.

SM1.3 This bit is turned on when division by zero is attempted.

SM1.4 This bit is turned on when the Add to Table instruction attempts to overfill the
table.

SM1.5 This bit is turned on when either LIFO or FIFO instructions attempt to read
from an empty table.

SM1.6 This bit is turned on when an attempt to convert a non-BCD value to hinary is
made.

SM1.7 This bit is turned on when an ASCII value cannot be converted to a valid

hexadecimal value.

SMB2: Freeport Receive Character

SMB2 is the Freeport receive character buffer. As described in Table C-3, each
character received while in Freeport mode is placed in this location for easy access
from the ladder logic program.

Table C-3  Special Memory Byte SMB2

SM Byte Description

SMB2 This byte contains each character that is received from Port O or Port 1 during
Freeport communication.

SMB3: Freeport Parity Error

SMB3 is used for Freeport mode and contains a parity error bit that is set when a
parity error is detected on a received character. As shown in Table C-4, SM3.0
turns on when a parity error is detected. Use this bit to discard the message.

Table C-4  Special Memory Byte SMB3 (SM3.0 to SM3.7)

SM Bits Description
SM3.0 Parity error from Port 0 or Port 1 (0 = no error; 1 = error was detected)
SM3.1 to
SMa7 Reserved

S57-200Programmable Controller Systerm Manual
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Special Memory (SM) Bits

SMB4: Queue Overflow

As described in Table C-5, SMB4 contains the interrupt queue overflow bits, a
status indicator showing whether interrupts are enabled or disabled, and a
transmitter-idle memory bit. The queue overflow bits indicate either that interrupts
are happening at a rate greater than can be processed, or that interrupts were
disabled with the global interrupt disable instruction.

Table C-5 Special Memory Byte SMB4 (SM4.0 to SM4.7)

SM Bits Description
SM4.07 This hit is turned on when the communication interrupt queue has overflowed
SM4.11 This hit is turned on when the input interrupt queue has overflowed.
S4.2 This hit is turned on when the timed interrupt queue has overflowed.
SM4.3 This hitis turned on when a run-time programming problem is detected.
SM4.4 This bit reflects the global interrupt enable state. It is turned on when
interrupts are enabled.
SM4.5 This bit is turned on when the transmitter is idle (Port O).
SM4.6 This bit is turned on when the transmitter is idle {Fort 1).
SmM4.7 This bit is turned on when something is forced

1 Usestatus bits 4.0, 4.1, and 4.2 only in an interrupt routine. These status bits are reset when

the queue is emptied, and control is returned to the main program.
SMB5: I/O Status

As described in Table C-6, SMB5 contains status bits about error conditions that

were detected in the /O system. These bits provide an overview of the I/O errors
detected.

Table C-6  Special Memory Byte SMB5 (SM5.0 to SM5.7)

SM Bits Description

SM5.0 This hitis turned on if any 1/O errors are present.

SM5.1 This bit is turned on if too many digital /O points have been connected to the
/O bus.

SM5.2 This bit is turned on if too many analog /O points have been connected to the
/O bus

SM5.3to

SM5.6 Reserved.

SM5.7 This hit is turned on if a DP standard bus fault is present
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Special Memory (SM) Bits

SMBéE: CPU ID Register
As described in Table C-7, SMB6 is the CPU identification register. SM6.4 to

SM6.7 identify the type of CPU. SM6.0 to SM6.3 are reserved for future use.

Tahle C-7

Special Memaory Byte SMB&

SM Bits

Description

Format

MSR LSB

1]
Lol Dl efefe]e]

CPUID register

SM6.4 ta
SME.7

o = 0000 = CPU 212/CPU 222
0010 = CPU 214/CPU 224
0110= CPU 221
1000 = CPU 215
1001 = CPU 216

SMB.0 ta
SMB.3

Reserved

SMB7: Reserved

SMB7 is reserved for future use.

C-4
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Special Memory (SM) Bits

SMB8 to SMB21: 1/0 Module ID and Error Registers

SMB8 through SMB21 are organized in byte pairs for expansion modules 0 to 6.
As described in Table C-8, the even-numbered byte of each pair is the
module-identification register. These bytes identify the module type, the 1/O type,
and the number of inputs and outputs. The odd-numbered byte of each pair is the
module error register. These bytes provide an indication of any errors detected in
the I/O for that module.

Table C-8 Special Memory Bytes SMBE to SMEB21

SM Byte

Faormat

Description
Even-MumberByte: Madule |D Register Odd-Mumber Byte: Module Error Register
MSB LsB MSB LS
[mfe]ofali]iolo] [cTeJoluo]rTele] 1]
M:  Module present O = Present : Conbguration error
1= Not present e intelligent module error
tt: 00 Mon-intelligent /O module (= no error
01 Intelligent module | = ermor
:]]? ;::Z::Zg b: i\)us I’;l:!\l or parity error
I ut-of-range error
A 1/Otype 0= Discrete Bt
1 = Analog P: Nouser power error
i 00 Noinputs f: Blown fuse error
01 2Alor8 Dl - Terminal block loose error
10 4 Alor 16 DI
11 8Alor 32Dl
QQ 00 Nooutputs

01 2AQor8DQ
10 4 AQor16 DQ
11 8AQor3zDQ

SMEB8
SMB9

Module 0 1D register
Module 0 error register

SMB10
SMB11

Maodule 11D register
Module 1 error register

SMB12
SMB13

Maodule 2 1D register
Maodule 2 error register

SMB14
SMB15

Module 3 1D register
Maodule 3 error register

SMB16
SMB17

Module 4 1D register
Module 4 error register

SMEB18
SME19

Module 5 1D register
Module 5 error register

SMB20
SMB21

Module 6 1D register
Module 6 error register
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Special Memory (SM) Bits

SMW22 to SMW26: Scan Times

As described in Table C-8, SMW22, SMW24, and SMW26 provide scan time
information: minimum scan time, maximum scan time, and last scan time in

milliseconds.

Table C-9 Special Memory Words SMW22 to SMW26

SM Word

Description

SMwW22

This word provides the scan time of the last scan cycle.

SWMW24

This word provides the minimum scan time recorded since entering the RUN
mode

SWMW26

This word provides the maximum scan time recorded since entering the
RUN mode.

SMB28 and SMB29: Analog Adjustment

As described in Table C-10, SMB28 holds the digital value that represents the
position of analog adjustment 0. SMB29 holds the digital value that represents the
position of analog adjustment 1.

Table C-10 Special Memary Bytes SMB28 and SMB22

SM Byte

Description

SMB28

This byte stores the value entered with analog adjustment 0. This value is
updated once per scan in STOP/RUN.

SMB29

This byte stores the value entered with analog adjustment 1. This value is
updated once per scan in STOP/RUN.

SMB30 and SMB130: Freeport Control Registers

SMB30 controls the Freeport communication for port 0; SMB130 controls the
Freeport communication for port 1. You can read and write to SMB30 and
SMB130. As described in Table C-11, these bytes configure the respective
communication port for Freeport operation and provide selection of either Freepart
or system protocol support.
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Special Memory (SM) Bits

Table C-11 Special Memory Byte SMB30

Port 0 Port 1 Description
Format of | Format of Lt =
SMB30 SMB130 ! o Freeport mode control byte
||1| P |d| b|h|b|m|m|
SM30.6 SM130.6 |pp Parity select
and and 00 = no parity
SM30.7 SM130.7 01= even parity
10 = no parity
M= odd parity
SM30.5 SM130.5 |d Data bits per character
0= 8 bits per character
1= 7 bits per character
SM30.2to [ SM130.2 |bbb Freeport Baud rate
SM30.4 to 000 = 38,400 baud
SM130.4 001= 19,200 baud
010= 9,600 baud
011= 4,800 baud
100= 2,400 baud
101 = 1,200 baud
110= 600 baud
111= 300 baud
SM30.0 SM130.0 | mm Protocal selection
and and 00 = Paoint-to-Point Interface protocol (PPI/slave mode)
SM30.1 SM130.1 01= Freeport protocol
10 = PPlimaster made
1= Reserved (defaults to PPl/slave mode)
Mote: When you select code mm = 10 (PPl master), the PLC will
become a master on the network and allow the NETR and
NETW instructions to be executed. Bits 2 through 7 are ignored
in PPl modes

SMB31 and SMW32: Permanent Memory (EEPROM) Write Control

You can save a value stored in V memory to permanent memory (EEPROM) under
the control of your program. To do this, load the address of the location to be
saved in SMW32. Then, load SMB31 with the command to save the value. Once
you have loaded the command to save the value, you do not change the value in V
memory until the CPU resets SM31.7, indicating that the save operation is

complete.

At the end of each scan, the CPU checks to see if a command to save a value to
permanent memory was issued. If the command was issued, the specified value is
saved to permanent memory.
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Special Memory (SM) Bits

As described in Table C-12, SMB31 defines the size of the data to be saved to
permanent memory and also provides the command that initiates the execution of
a save operation. SMW32 stores the starting address in V memory for the data to
be saved to permanent memory.

Table C-12 Special Memory Byte SMB31 and Special Memary Waord SMW32

SM Byte Description
Format SMB31: MsB LS8
Software ’
command | C | 1] | 0 | ] | 0 | 0]s]s |
SMW32: MsB s
V' memory 13 z
address | Vmemory address
SM31.0 ss.  Size of the value to be saved
and 00 = byte
SM31.1 01 =byte
10 =ward

11 = double word

SM31.7

Q

Save to permanent memory (EEPROM)

0= No request for a save operation to be performed

1= User program requests that the CPU save data to permanent
memory.

The CPU resets this bit after each save operation.

SMW32 The ¥ memory address for the data to be saved is stored in SMW32. This
value is entered as an offset from V0. When a save operation is executed, the
value in this ¥ memory address is saved to the corresponding ¥V memary
location in the permanent memory (EEFROM).

SMB34 and SMB35: Time Interval Registers for Timed Interrupts

As described in Table C-13, SMB34 specifies the time interval for timed interrupt 0,
and SMB35 specifies the time interval for timed interrupt 1. You can specify the
time interval (in 1-ms increments) from 1 ms to 255 ms. The time-interval value is
captured by the CPU at the time the corresponding timed interrupt event is
attached to an interrupt routine. To change the time interval, you must reattach the
timed interrupt event to the same or to a different interrupt routine. You can
terminate the timed interrupt event by detaching the event.

Tahle C-13 Special Memaory Bytes SMB34 and SMB35

SM Byte Description

SMEB34 This byte specifies the time interval (in 1-ms increments from 1 ms to
255 ms) for timed interrupt 0.

SMB35 This byte specifies the time interval (in 1-ms increments from 1 ms to
255 ms) for timed interrupt 1.

S7-200Programmable Controller System Manual
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Special Memory (SM) Bits

SMB36 to SMB65: HSCO, HSC1, and HSC2 Register

As described in Table C-14, SMB36 through SM65 are used to monitor and control
the operation of high-speed counters HSCO0, HSC1, and HSC2.

Table C-14 Special Memory Bytes SMB36 to SMBB5

SM Byte

Description

SM36.0 to
SM36.4

Reserved

SM36.5

HSCO current counting direction status bit: 1 = counting up

SM36.6

HSCO current value equals preset value status bit: 1 = equal

SM36.7

HSCO current value is greater than preset value status bit: 1 = greater than

SM37.0

Active level control bit for Reset
0= Reset is active high, 1 = Reset is active low

SM37.1

Reserved

SM37.2

Counting rate selection for quadrature counters:
0 =4x counting rate; 1 =1 x counting rate

SM37.3

HSCO direction control bit: 1= count up

SM37.4

HSCO update the direction: 1 = update direction

SM37.5

HSCO update the preset value: 1 = write new preset value to HSCO preset

SM37.6

HSCO update the current value: 1 = write new current value to HSCO current

SM37.7

HSCO enable bit: 1 = enable

SMB38
SMB39
SME40
SME41

HSCO new current value

SMB38 is most significant byte, and SMB41 is least significant byte.

SMB42
SMB43
SMB44
SMB45

HSCO new preset value
SMB42 is most significant byte, and SMB45 is least significant byte.

SM46.0 to
SM46.4

Reserved

SM46.5

HSC1 current counting direction status bit: 1 = counting up

SM46.6

HSC1 current value equals preset value status bit: 1 = equal

SM46.7

HSC1 current value is greater than preset value status bit: 1 = greater than

SM47.0

HSC1 active level control bit for reset: 0 = active high, 1 = active low

SM47.1

HSC1 active level control bit for start: O = active high, 1 = active low

SM47.2

HSC1 quadrature counter rate selection: 0= 4x rate, 1 = 1x rate

SM47.3

HSC1 direction control bit: 1= count up

SM47.4

HSC1 update the direction: 1 = update direction

SM47.5

HSC1 update the preset value: 1 = write new preset value to HSC1 preset

SM47.6

HSC1 update the current value: 1 = write new current value to HSC1 current
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Special Memory (SM) Bits

Table C-14 Special Memory Bytes SMB36 to SMBES

SM Byte Description
SM4T.7 HSC1 enable bit: 1= enable
SMEB48 HSC1 new current value
SMB49 SMB48 is most significant byte, and SMB51 is least significant byte.
SMBEO
SMBE1
SMB52 to HSC1 new preset value
SMB55 SMBE2 is most significant byte, and SMBBS is least significant byte.
T -
SM56.5 HSC2 current counting direction status bit: 1 = counting up
SM56.6 HSC2 current value equals preset value status bit: 1 = equal
SMS6.7 HSC2 current value is greater than preset value status hit: 1 = greater than
SMET.0 HSC2 active level control bit for reset: 0 = active high, 1 = active low
SMET.1 HSC2 active level contral bit for start: O = active high, 1 = active low
SM57.2 HSC2 quadrature counter rate selection: 0 = 4x rate, 1 = 1x rate
SM5T.3 HSC2 direction control bit: 1 = count up
SM57.4 HSC2 update the direction: 1 = update direction
SMET.5 HSC2 update the preset value: 1= write new preset value to HSC2 preset
SM57.6 HSC2 update the current value: 1 = write new current value to HSC2 current
SMa7.7 HSC2 enable bit: 1= enable
SMES8 HSC2 new current value
SMBES SMBSA is the most significant byte, and SMBE1 is the least significant byte.
SMBEO
SMBE1
SMB6E2 HSC2 new preset value
SMB6&3 SMBE2 is the most significant byte, and SMBE5 is the least significant byte.
SMBe&4
SMBES

S57-200Programmable Controller System Manual
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Special Memory (SM) Bits

SMB66 to SMB85: PTO/PWM Registers

As described in Table C-15, SMB66 through SMB85 are used to monitor and
control the pulse train output and pulse width modulation functions. See the
information on high-speed output instructions in Section 9.5 in Chapter 9 for a
complete description of these bits.

Table C-15 Special Memory Bytes SMBGE to SMBAS

SM Byte Description
SMees | |Reseed
SME6.4 PTOO profile aborted;
0= no error, 1 = aborted due to a delta calculation error
SME6.5 PTOO profile aborted;
0 = not aborted by user command, 1 = aborted by user command
SME6.6 PTOO pipeline averflow (cleared by the system when using external profiles,
otherwise must be reset by user); 0 = no overflow, 1 = pipeline overflow
SME8.7T PTOO idle hit: 0= PTO in progress, 1 =FPTC idle
SMET.0 PTOOPWMO update the cycle time value: 1 = write new cycle time
SMET . PWMO update the pulse width value: 1 = write new pulse width
SMET.2 PTOO update the pulse count value: 1 = write new pulse count
SMET.3 PTOUPWMO time base: 0 =1 usitick, 1 = 1 ms/tick
SMET.4 Update PWMO synchronously:

0 = asynchronous update, 1 = synchronous update

SMET.5 PTOO operation: 0 = single segment operation (cycle time and pulse count
stored in SM memory), 1 = multiple segment operation (profile table stored in
W memory)

SME7.6 PTOO/PWMO made select: 0 = PTO, 1= PWM
SME7.7 PTOO/FPWMO enable bit: 1 = enable
SMBES PTOO/FPWMO cycle time value (2 to 85,535 units of time base);
SMBE9 SMEE8 is most significant byte, and SMBEG9 is least significant byte.
SMBTO PWMO pulse width value (0 to 65,535 units of the time base);
SMBET1 SMET0 is most significant byte, and SMEBT71 is least significant byte.
SMB72 PTOO pulse count value (1 to 22 -1);
SMBT3 SMET2 is most significant byte, and SMEBTS is least significant byte.
SMBT74
SMBT75
ST p—
SMTE.4 PTO1 profile aborted;

0= no error, 1 = aborted because of delta calculation error
SMTE.5 PTO1 profile aborted;

0 = not aborted by user command, 1 = aborted by user command
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Special Memory (SM) Bits

Table C-15 Special Memory Bytes SMBGE to SMBAS

SM Byte Description

SMTE.6 PTO1 pipeline overflow (cleared by the system when using external profiles,
otherwise must be reset by the user); 0 = no overflow, 1 = pipeline overflow

SMTE.7 PTCA idle bit: 0 = PTO in progress, 1 = PTO idle

SM77.0 PTO1/PWM1 update the cycle time value: 1= write new cycle time

SMTTA PWM1 update the pulse width value: 1 = write new pulse width

SMTT.2 PTC1 update the pulse count value: 1 = write new pulse count

SM77.3 PTO1/PWM1 time base: 0 = 1 usitick, 1 =1 msitick

SMTT.4 Update PWM1 synchronously:
0 = asynchronous update, 1 = synchronous update

SM7T7.5 PTO1 operation: 0 = single segment operation (cycle time and pulse count
stored in SM memory), 1 = multiple segment operation (profile table stored in
V' memory)

SM77.6 PTO1/PWM1 mode select: 0 = PTO, 1 = PWM

SM77.7 PTO1/PWM1 enable bit: 1 = enable

SMETE PTC1/PWIMA cycle time value (2 to 65,535 units of the time base);

SMETS SMEBTE is most significant byte, and SMBT9 is least significant byte.

SMEBD PWM1 pulse width value (0 to 65,535 units of the time base);

SMEBE1 SMEBBED is most significant byte, and SMB&1 is least significant byte.

SMES2 PTC1 pulse count value (1 to 232 -1);

SMEB3 SMBBEZ is most significant byte, and SMBAES is least significant byte.

SMBB4

SMBBS

SMB86 to SMB94, and SMB186 to SMB194: Receive Message Control

As described in Table C-16, SMB86 through SMB94 and SMB186 through
SMB194 are used to control and read the status of the Receive Message
instruction.

Table C-16 Special Memaory Bytes SMEBS6E to SMEB94, and SMB186 to SMEB194

Port 0 Port 1 Description
SMEBE | SMB186 '“::'“ ! ;“;'3
| n | r | @ | 1] | 0 | L | C | p | Receive Message status byte

n: 1=Receive message terminated by user disable command

r: 1=Receive message terminated: error in input parameters or
missing start or end condition

e 1=Endcharacter received
t:  1=Receive message terminated: timer expired

c:  1=Receive message terminated: maximum character count achieved

p 1=Receive message terminated because of a parity error

ST7-200Programmable Controller System Manual
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Table C-16 Special Memory Bytes SMB86 to SMBES4, and SME186 to SMB194

Port 0 Port 1 Description
SMBE7 | SMB187 Lt S
| n | X | y | z |m| 1 |H\| [i] | Receive Message control byte
n: 0 =Receive Message function is disabled.

1 =Receive Message function is enabled.
The enable/disable receive message bit is checked each time the
RCV instruction is executed.

x. 0 =lIgnore SMB88 or SMB188.
1 =Use the value of SMB8E or SMBE188 to detect start of
message.
y: 0 =Ignore SMB89 or SMB189.
1 =Use the value of SMB89 or SMB189 to detect end of
message.
z 0 =Ignore SMWS0 or SMB190.
1 =Use the value of SMW390 to detect an idle line condition.
m: 0 =Timer is an inter-character timer.
1 =Timer is a message timer.
t: 0 =Ignore SMWS2 or SMW192.
1 =Terminate receive if the time period in SMWS2 or SMW192
is exceeded.
bk: 0 =Ignore hreak conditions

1 =Use break condition as start of message detection

The bits of the message interrupt control byte are used to define the
criteria by which the message is identified. Both start of message and
end of message criteria are defined. To determine the start of a
message, either of two sets of logically ANDed start of message
criteria must be true and must ocecur in sequence {idle line followed
by start character, or break followed by start character). To determine
the end of a message, the enabled end of the message criteria is
logically ORed. The equations for start and stop criteria are given
below:

Start of Message =il * sc+ bk " sc

End of Message = ec + tmr + maximum character count
reached

Programming the start of message criteria for:

1. ldle line detection: iI=1, sc=0, bk=0, SMW80=0
2. Start character detection: iI=0, sc=1, bk=0, SMW90
is a don’t care
3. Break Detection: iI=0, sc=0, bk=1, SMW90
is a don’t care
4. Any response to a request: iI=1, sc=0, bk=0, SMW90=0
(Message timer can be used to terminate receive if there is no
response.)
5. Break and a start character iI=0, sc=1, bk=1, SMW90
is a don’t care
6. Idle line and a start character: iI=1, sc=1, bk=0, SMW390 =0

7. ldle line and start character (lllegal): iI=1, sc=1, bk=0, SMW30=0

Note: Receive will automatically be terminated by an overrun or a
parity error (if enabled)

SMBBS | SMB188 | Start of message character

S57-200Programmable Controller System Manual
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Table C-16 Special Memory Bytes SMBE86 to SMBES4, and SMB186 to SMB194

Port 0 Port 1 Description
SMB8S | SMB189 | End of message character

SMBO0 | SMB190 | Idle line time period given in milliseconds. The first character received
SMB91 | SMB191 | after idle line time has expired is the start of a new message. SM30
(or SM190) is the most significant byte and SM91 (or SM191) is the
least significant byte.

SMB92 | SMB192 | Inter-character/message timer time-out value (in milliseconds). If the
SMB92 | SMB193 | time period is exceeded, the receive message is terminated.

SMI2 (or SM192) is the most significant byte, and SM93 (or SM193)
is the least significant byte.

SMB94 | SMB194 | Maximum number of characters to be received (1 to 255 bytes).

Note: This range must be set to the expected maximum buffer size,
even if the character count message termination is not used.

SMB98 and SMB99

As described in Table C-17, SMB98 and SMB99 give you information about the
number of errors on the expansion /O bus.

Table C-17 Special Memory Bytes SMB98 and SMB9S

SM Byte Description

SMB98 This location is incremented each time a parity error is detected on the

SMB9S expansion /O bus. It is cleared upon power up, and by the user writing zera.
SMB98 is the most significant byte.
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SMB131 to SMB165: HSC3, HSC4, and HSC5 Register

As described in Table C-18, SMB131 through SMB165 are used to monitor and
control the operation of high-speed counters HSC3, HSC4, and HSCS.

Table C-18 Special Memory Bytes SMB130 to SMB165

SM Byte Description
SMB131to
smB13s | meserved
SM136.0to
SMi3g.4 | mescrved
SM136.5 HSC3 current counting direction status bit: 1 = counting up
SM136.6 HSC current value equals preset value status bit: 1 = equal
SM136.7 HSC3 current value is greater than preset value status bit: 1 = greater than
SM137.01t0
smia7z | Resenved
SM137.3 HSC3 direction contral hit: 1 = count up

SM137.4 HSC3 update direction: 1 = update direction

SM137.5 HSC3 update preset value: 1 = write new preset value to HSC3 preset
SM137.6 HSC3 enable bit: 1 = enable

SM138 to HSC3 new current value: SM138 is most significant byte and SM141 is

SM141 least significant byte

SM142 to HSC3 new preset value: SM142 is most significant byte and SM145 is the
SM145 least significant byte

SM146.0to

SM146.4 | Reserved

SM146.5 HSC4 current counting direction status bit: 1 = counting up

SM146.7 HSC4 current value is greater than preset value status hit: 1 = greater than

SM147.0 Active level control bit for Reset:
0 = Reset is active high, 1 = Reset is active low

SM147.1 Reserved

SM147.2 Counting rate selection for quadrature counters:
0 = 4x counting rate, 1 = 1x counting rate

SM147.3 HSC4 direction contral hit: 1 = countup

SM147.4 HSC4 update direction: 1 = update direction

SM147.5 HSC4 update preset value: 1 = write new preset value to HSC4 preset

SM147.6 HSC4 update current value: 1 = write new current value to HSC4 current

SM147.7 HSC4 enable bit: 1 = enahle

SMB148to | HSC4 new current value: SM148 is most significant byte and SM151 is
SMBE151 least significant byte

SMB152to | HSC4 new preset value: SM152 is most significant byte and SM155 is least
SMB155 significant byte
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Table C-18 Special Memory Bytes SMB130 to SWMB165

SM Byte Description
ST e
SM156.5 HSCA current counting direction status bit: 1= counting up
SM156.6 HSCS current value equals preset value status bit: 1 = equal
SM156.7 HSCS current value is greater than preset value status bit: 1= greater than
S e
SM157.3 HSCS direction contral bit: 1 = count up
SM157.4 HSCS update direction: 1 = update direction
SM157.5 HSCS update preset value: 1 = write new preset value to HSCS preset
SM157.6 HSCH update current value: 1 =write new current value to H3C5 current
SM157.7 HSC5 enable bit: 1= enable
SMB158to | HSCA new current value: SM158 is most significant byte and SM161 is
SMB161 least significant byte
SMB162to | HSCH new preset value: SM162 is most significant byte and SM165 is least
SMB165 significant byte

SMB166 to SMB194: PTOO, PT1 Profile Definition Table

As described

in Table C-19, SMB166 through SMB194 are used to show the

number of active profile steps and the address of the profile table in VV memory.

Table C-19 Sp

ecial Memory Bytes SMB166 to SMB194

SM Byte Description

SMB166 Current entry number of the active profile step for PTOO

SMB167 Reserved

SMB166 W memary address of the profile table for PTCO given as an offset from VO.
SMB169 SM168 is the most significant byte of the address offset

L e

SMB176 Current entry number of the active profile step for PTO1

SMB177 Reserved

SMB178t0 |V memaory address of the profile table for PTO1 given as an offset from V0.
SMB179 SM178 is the most significant byte of the address offset

S e
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