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TIHVISTELMA

Lahestymiskytkimilld on nykyaikaisessa laiteautomaatiossa merkittéva rooli. Niitd kdytetddn
yleisesti moderneissa tuotantolaitoksissa kappaleiden paikoituksessa, robotiikassa ympéariston
havainnointiin, sekd automaattisten laitteiden turvallisuuteen tdhtaavissa sovelluksissa.
Lahestymiskytkimisséd onkin alettu kéyttdé laajalti erilaisia tekniikoita. Anturitekniikan
laboratoriotydt: Lahestymiskytkimet, on laadittu Tampereen ammattikorkeakoulun kone- ja
laiteautomaatiolaboratorion opiskelijoiden harjoitustehtéviksi. Tehtavit on laadittu tukemaan
teoriaopetusta ja vahvistamaan oppilaiden ymmaértdmysté ldhestymiskytkinten toiminnasta ja
kayttomahdollisuuksista. Tyon tilasi laboratorioinsindori Seppo Mikelé tdydentdméén vanhoja
tehtdvid, joiden késittelemdt komponentit eivit tdydellisesti vastaa tdnd pdivand kaytdssé olevia.
Tehtévid on kehitetty padsaantoisesti valittujen komponenttien ehdoilla siten, ettd niiden
hy6dyntdmien tekniikoiden erot kdytinnon sovelluksissa tulisivat harjoituksen suorittdjdlle selviksi.
Automaatioteollisuudessa kiytetty tekniikka kehittyy jatkuvasti, joten niin pitdd kdydd myos sitd
selventiville opintomateriaalille.
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Abstract

Laboratory assignments of sensortechnology: Proximity switches, has been prepared as an rehearsal
assignmets for laboratory of device automation in Tampere university of applied sciences. These
assignments have been compiled as a support for theoretical education and to strenghten the
students understanding of the operation and the possibilities of proximity switches. These
assignments were ordered by laboratoryengineer Seppo Mékela for replacement of the old
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1 Johdanto

Lahestymiskytkimilld on nykyaikaisessa laiteautomaatiossa merkittéva rooli. Niité
kiytetdédn yleisesti moderneissa tuotantolaitoksissa kappaleiden paikoituksessa,
robotiikassa ympariston havainnointiin seki automaattisten laitteiden turvallisuuteen
tahtadvissd sovelluksissa. Lahestymiskytkimissd onkin alettu kéyttda laajalti erilaisia
tekniikoita. Erilaiset optiseen tunnistamiseen luottavat menetelmét ovat omiaan juuri
automaation turvalaitteistoissa, kun taas epdpuhtaissa tai muuten vaikeissa olosuhteissa
kappaleen materiaalin tunnistamiseen perustuvat tekniikat puolustavat paikkaansa.
Néiden automaation peruskomponenttien tunteminen seki niiden asennuksen ja
kéyttimahdollisuuksien hahmottaminen on laiteautomaatioon suuntautuvalle
insindoriopiskelijalle perustavan laatuista tietoa. Anturitekniikan laboratoriotyot:
Lahestymiskytkimet tehtdvisarjaan laaditut tehtavat tahtddvat edelldmainittujen tietojen
hankintaan niin teorian kuin kéytdnnonkin kautta. Ne on suunnattu
laiteautomaatioinsindoreiksi opiskeleville Tampereen ammattikorkeakoulun
opiskelijoille. Tehtdvét soveltuvat ensimmadisiksi laboratorioharjoituksiksi, mutta
aiheesta paremminkin perilld oleva voi laajentaa kdytinnon tuntemustaan niiden avulla.

Anturitekniikkaan liittyvien késitteiden selityksid on kirjattuna liitteend 1 olevaan
” Anturitekniikan laboratoriotydt: Teoria” -osuuteen.
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2 Tehtavissa kaytettavit komponentit

2.1 Lahestymiskytkimet

Tehtdvissa kdytettavit ldhestymiskytkimet on valinnut tehtivien tilaaja,
laboratorioinsinddri Seppo Mikeld. Kytkimet edustavat laajalti kdytdssé olevia, eri
tunnistustekniikoita hyddyntavid kytkimid. Niilld saadaan havainnollistetuksi kytkinten

lahtoasteiden kytkentétavat, kytkintoiminnot, seka eri tekniikoiden kidytdnnon erot.

2.1.1 Diell PM3/00-2A

Diellin valmistaman Decout® -sarjan induktiivinen lihestymiskytkin PM3/00-2A (Kuva
2.1.1.1) (1) on varustettu monipuolisella ulostuloasteella. Se on mahdollista kytkea
NPN- tai PNP-tyyppisesti joko NO- tai NC- kytkintoimintoon. (Diell, Decount®

proximity switches, Specifications data-sheet.)

Eri kytkentétavat ja kytkintoiminnot on selitetty liitteen 1 ”Anturitekniikan
laboratorioty6t” -osuudessa. Kytkimen data-lehti on tehtdvimateriaalina liitteessd 2

(Tehtdva 1).

Induktiivinen 1dhestymiskytkin luo (esim. piirrososkillaattorin kelan avulla)
suuritaajuuksisen magneettikentén. Tdméa viardhtelypiiri kuluttaa tietyn suuruisen
lepovirran. Kun sihkdmagneettiseen kenttddn tuodaan sdhkoa johtavaa materiaalia
oleva kohde-esine, aiheuttaa induktio esineeseen pyorrevirtauksia, jotka ottavat energiaa
vérdhtelypiiristd. Tamén seurauksena sihkdmagneettinen kenttd heikkenee, vardhtely
vaimenee (amplitudi pienenee) ja vardhtelypiirin virrankulutus kasvaa. Kytkimen
elektroniikka havaitsee muutoksen, ja ldhtoaste aktivoituu. (Mdkeld Seppo, 1996.

Anturitekniikan laboratoriotyot.)
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Kuva I Induktiivinen ldhestymiskytkin Diell PM3/00-2A4

2.1.2 Rechner KAS-70-A24-A-K-NL

Rechnerin valmistaman kapasitiivisen anturin ldhtdaste on NPN-kytkettava. Tuetut
kytkintoiminnot ovat NO/NC tai NO ja NC. (Rechner sensors, series 70, technical

data) Kytkimen data-lehti on tehtavimateriaalina liitteessd 2 (Tehtdvd 1).

Kapasitiivisen ldhestymiskytkimen toiminnallinen tunnistusosa on korkeataajuuksinen
oskillaattori, jossa peruselektrodi on kytketty oskillaattorin transistorin kantavirtapiiriin.
Toisena elektrodina toimii maapotentiaaliin kytkeytynyt kohde-esine tai maapotentiaali
itse. Kytkimen peruselektrodin edessa on siis sdhkostaattinen kenttd, joka toimii
lahestymiskytkimen aktiivisena kytkentdalueena. Kun tunnistettava kohde-esine
tuodaan kytkimen aktiivisen alueen sisddn, sdhkokenttd heikkenee ja oskillaattoripiirin
kapasitanssi kasvaa. Kun tietty kapasitanssiarvo ylittyy, alkaa oskillaattori vardhdella.
Oskillaattorin kapasitanssin muutokseen vaikuttavat tunnistettavan materiaalin
diaelektrisyysvakio, tunnistettavan esineen etdisyys kytkimen aktiivisesta pinnasta ja

esineen fyysiset mitat. (Mdkeld Seppo, 1996)
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2.1.3 Omron E3Z-DS§2

Omron E3Z-D82 on led-tekniikaa hyddyntévi, materiaalista heijastava (diffuse-
reflective) optinen kytkin. Léhtdasteen kytkentitapa on PNP. Kytkimesséd on
tunnistuksen kadntava (light on/ dark on) kytkin, joka vaihtaa ldhtdasteen kytkennén
painvastaiseksi. (Omron E3Z Preventive mainteinance series, s. 6, 10.) Toisin sanoen
kappaleen tunnistus aiheuttaa ldhtdasteen kytkeytymisen aktiiviseksi (closed) tai

pudottaa l&htdasteen nollaan (open).

Kytkimen havainnointi perustuu sen ldhettiméén infrapunavaloon (aallonpituus 860
nm). (Omron E3Z Preventive maintenance series, s. 6.) Kun havaittava kappale tulee
kytkimen aktiiviselle alueelle, valo heijastuu takaisin. Heijastunut valo havaitaan, ja
kytkimen ldhtdaste muuttaa tilansa valitun toimintatavan mukaisesti. Kytkimen data-

lehti on tehtdvémateriaalina liitteessd 3 (Tehtdvd 2).

2.1.4 Omron E3Z-R81

Omron E3Z-R81 on led-tekniikkaa hyodyntivé peilistd heijastava (retro-reflective)
optinen kytkin. Lahtoasteen kytkentitapa on PNP. Kytkin ldhettdd punaista valoa
(aallonpituus 660 nm). Kytkimessé on tunnistuksen kddntava (light on/ dark on) kytkin,
joka vaihtaa ldhtdasteen kytkennén péinvastaiseksi. (Omron E3Z Preventive
mainteinance series, s. 6, 11) Toisin sanoen kappaleen tunnistus aiheuttaa ldhtdasteen
kytkeytymisen aktiiviseksi (closed), tai pudottaa ldhtdasteen nollaan (open). Kytkimen

data-lehti on tehtdvamateriaalina liitteessa 3 (Tehtdvd 2).

Taman kytkimen hyddyntdmassé tekniikassa ldhettimen valo kohdistetaan heijastimeen,
joka palauttaa valon takaisin vastaanottimelle. Tunnistettava kappale muuttaa
oleellisesti takaisin heijastuvan valon miiréé, jolloin tunnistus tapahtuu, ja ldhtdasteen
tila muuttuu valitun toimintatavan mukaisesti. Heijastimena voidaan kiyttad lasi- tai

muovipeilejd sekd kalvoja. Heijastimen valinta vaikuttaa toimintaetdisyyteen.
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2.1.5 Omron E3Z-1.1.81

Omron E3Z-LL81 on laser-tekniikkaa hyodyntdva materiaalista heijastava (diffusion-
reflective) optinen kytkin. Léhtdasteen kytkentitapa on PNP. Kytkimesséd on
tunnistuksen kéantéva (light on/ dark on) kytkin, joka vaihtaa ldhtasteen kytkennin
painvastaiseksi. (Omron, E3Z-Laser, Laser photoelectgric sensor with buit-in amplifier,
s. 5, 11. ) Toisin sanoen kappaleen tunnistus aiheuttaa 1dhtdasteen kytkeytymisen
aktiiviseksi (closed) tai pudottaa ldhtdasteen nollaan (open). Kytkimen data-lehti on

tehtdvamateriaalina liitteessd 3 (tehtdvd 2).

Laseria hyddyntidvien optisten kytkinten suurin etu on huomattavasti muita tekniikoita
pienempien kohteiden tunnistaminen. Materiaalista heijastaville malleille ominainen
kyky vahvojen kontrastien tunnistamiseen tasaiselta pinnalta on my0s suuri etu
(viivakoodinlukijat). Huonoksi puoleksi voi laskea lyhyehkon kytkentdetdisyyden (max.
n. 300 mm).

2.1.6 Omron E3Z-LRS81

Omron E3Z-LR81 on laser tekniikkaa hyddyntéva peilistd heijastava optinen kytkin.
Lahtoasteen kytkentidtapa on PNP. Kytkimessa on tunnistuksen kddntiava (light on/ dark
on) kytkin, joka vaihtaa ldhtdasteen kytkennén péinvastaiseksi. (Omron E3Z-Laser, s. 5,
10.) Toisin sanoen kappaleen tunnistus aiheuttaa ldhtdasteen kytkeytymisen aktiiviseksi
(closed) tai pudottaa l&dhtdasteen nollaan (open). Kytkimen data-lehti on

tehtdvdmateriaalina liitteessd 3 (tehtdvd 2).

Peilistd heijastavan laser-kytkimen etu materiaalista heijastavaan verrattuna on sen

huomattavasti suurempi kytkentdetdisyys (max. 15 m).
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2.1.77 Omron E3Z-LTS81

Omron E3Z-LT81on laser-tekniikkaa hyddyntéva optinen porttikytkin (through-beam).
Porttikytkimet toimivat ldhetin/vastaanotin-periaatteella. Vastaanottimen léhtdasteen
kytkentdtapa on PNP. Kytkimesséd on tunnistuksen kédéntdva (light on/ dark on) kytkin,
joka vaihtaa ldhtoasteen kytkennin péinvastaiseksi. (Omron E3Z-Laser, s. 5, 10.) Ts.
kappaleen tunnistus aiheuttaa 1dhtdasteen kytkeytymisen aktiiviseksi (closed) tai

pudottaa 1dhtdasteen nollaan (open).

Lahetin/vastaanotin-parin hyoty on suuri kytkentéetdisyys (max.60 m). (Omron E3Z-
Laser, s. 5.) Téllaisten etdisyyksien saavuttaminen vaatii ldhettimen tarkkaa suuntausta

ja stabiilia asennusta.

2.1.8 Omron E3X-DA41-S

Omron E3X-DA41-S (kuva 2) on optinen kytkin, jonka led-tekniikkaan perustuva
tunnistusosa saa signaalin valokuidun vélitykselld. Léhtoasteen kytkentdtapa on PNP, ja
myos tdssd ytkimessd on tunnistuksen kééntava (light on/ dark on) kytkin, joka vaihtaa
lahtéasteen kytkennén péinvastaiseksi. (Omron, E3X-DA-S Series, instruction sheet.)
Toisin sanoen kappaleen tunnistus kytkee ldhtoasteen aktiiviseksi (closed) tai pudottaa

lahtoasteen nollaan (open).

Omron E3X-DA41-S on edelld mainittuja 1dhestymiskytkimid huomattavasti tarkemmin
ohjelmoitavissa. Ndmi ohjelmointimahdollisuudet tulevat tarpeeseen silloin, kun
tunnistettavat kappaleet ovat nopeassa litkkeessd, kun valaistusolosuhteet ovat
tunnistukselle epdedulliset tai kun havainnointialueen takana on liikettd, jota ei

kuitenkaan tulisi huomioida.
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Kytkimessd on myds ajastin, jolla voidaan muokata ldhtdsignaalia tunnistuksen
tapahduttua. Mahdolliset ajastustoiminnot ovat: [OFF-delay timer] 1&htdasteen
poiskytkeytyminen viivéstyy asetetun aikaarvon (1 ms .. 5 s) verran tunnistuksen
paittymisestd. [ON-delay timer] 1dhtoasteen kytkeytyminen viivdstyy asetetun aika-
arvon ( Ims .. 5 s) tunnistuksen alkuhetkestd. [One-shot timer] 1dhtoaste kytkeytyy
pdille asetetun aika-arvon ajaksi tunnistuksen alkuhetkelld riippumatta siitd, kuinka
pitkd tunnistus ajallisesti on. Kytkimessd on my0s useita ohjelmointia helpottavia
ominaisuuksia. (Omron, E3X-DA-S Digital fiber sensors.) Kytkimen datalehti on

tehtdvamateriaalina liitteesséd 5 (tethdvi4).

Kuva 2 Omron E3X-DA41-S valokuitukytkin jonka takana MURR 52000 rele

2.1.8.1 Omron E32-DC200B -valokuitu

E32-DC200B on valokuitu, joka on varustettu materiaalista heijastavalla (diffuce-
reflective) optiikalla (Kuva 3). Kuitu sopii kdytettdviksi Omron E3X-DA41-S
-kytkimen kanssa. Kuidun pédan halkaisija on 2,5 mm ja silld saavutetaan n. 300 mm:n

kytkentdetdisyys. (Omron, E32/E3X Fiber optic sensors, s. 4).
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Kuva 3 Valokuitu Omron E32-DC200B

2.1.8.2 Omron E32-TC200 -valokuitu

E32-TC200 on optinen portti (through-beam), jolta signaali etenee valokuidun
valitykselld (Kuva 4). Kuitu sopii kdytettdaviksi Omron E3X-DA41-S -kytkimen
kanssa. Kuidun péétyjen koko on M4, ja silld saavutetaan 760 mm:n kytkentdetiisyys.

(Omron, E32/E3X Fiber optic sensors, s. 2.)

&

Kuva 4 Valokuitu Omron E32-DC200B
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2.2 Muut komponentit

Kytkimien lisdksi tehtdvissi tarvitaan muutamia muita komponentteja. Ohjattavaksi
laitteeksi valittiin tavallinen 24 V/2 W merkkilamppu. Kaikkien tehtéviin valittujen
kytkimien l&htoasteet, lukuunottamatta Omron E3X-DA41-S:44, pystyisivit ohjaamaan
lamppua 24 V:n jinnitteelld suoraan, mutta koska tarkoitus on harjoittuttaa kdytinnon
kytkent6jen tekemisti, ja jotta viltyttdisiin vikatilanteilta kdytettdesséd kytkinten
mahdollistamaa 24 V:a alempaa jannitetté, otettiin tehtdvien kytkent6ihin mukaan releet.
MURR 52000 (kuva 2) on nykykédytdnnon mukainen kapea D-kiskoon asennettava
”liuska” rele. Releiden ominaisuudet selvidvét parhaiten niiden data-lehdestd, joka on
osana tehtdvamateriaalia liitteend olevassa tehtdvéssa 2 (Ziite 3). Komponentiksi on
laskettava my6s Omronin toimittama peili E39-R13, koska se vaikuttaa oleellisesti
peilistd heijastavan ldhestymiskytkimen toimintaan. Peilid kdytetddn tehtévissé peilistd

heijjastavien kytkinten kanssa.
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3 Tehtivien suunnittelu

Tehtivien suunnittelun tirkein suuntaviiva on niiden tarkoitustenmukaisuus. Niiden
tulee olla yksiselitteisid ja aluksi tarpeeksi ohjaavia, jotta laboratoriotydskentelyyn
tottumattomilla opiskelijoilla menisi mahdollisimman véhin aikaa laboratoriossa
muuhun kuin itse harjoituksen suorittamiseen. Tehtdvien edetessa on pyritty antamaan
vihemmén suoria ohjeita tehtdvien suorittamiseksi. Téll4 on pyritty pitdmiin tehtavét
mielenkiintoisina ja haastavina, vaikka niitd suoritettaisiin lyhyenkin aikavélin sisélla.
Tehtivien tulisi my0ds tukea teoriaopetusta, jolloin késitteet tukisivat konkreettista
havainnointia ja toisinpdin. Teoriaopetuksella viitataan erityisesti laiteautomaatioon
suuntautuvien insindoriopiskelijoiden pakollisiin opintoihin kuuluvaan
”Anturitekniikka” -kurssiin. Ldhestymiskytkimet ovat vain pieni alue edelldmainitun
kurssin sisdltod, mutta ndma automaation peruskomponentit tarjoavat hyvin
mahdollisuuden kerrata anturitekniikkaan liittyvia késitteitd ja saada tarttumapinta

aiheeseen.

Jokaisen tehtdvédn ensimmaéiseksi kohdaksi haluttiin laitteiston johdotuskaavion
tayttdminen ja tarkistuttaminen. Tdma on oleellinen taito automaation kanssa
tyoskentelevélle, mutta titen voi tyon ohjaaja jo ennen kytkentdjen varsinaista

toteuttamista varmentaa niiden toiminnallisuuden.

Tehtévistd ei haluttu palautettavan mitédn materiaalia, koska mittauksista saatujen
tulosten oikeellisuuden tarkistaminen ei sindlld4n tuo mitién lisdarvoa harjoituksen
suorittajalle. Sen sijaan harjoitusten paatteksi kdytdva palautekeskustelu antaa ohjaajalle
mahdollisuuden selvittdd, kuinka hyvin tehtivi on vastannut tarkoitustaan. Jos jotain
olennaista on jddnyt huomaamatta, ohjaaja voi sen tdssd yhteydessd ilmaista ja tehda

mahdollisesti parannuksia tehtdvanantoon.

Erids tehtdvid rajaava tekijd on aika, koska kaikkien opiskelijoiden olisi suotavaa
suorittaa harjoitus kokonaisuutena normalissa laboratoriokerrassa (tavallisesti nelja
oppituntia). Tdmin takia tehtdvét on rajattu tarkasti késittimaan pelkéistdin

lahestymiskytkimié ja niiden asennusta ja kytkentaa.
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4 Tyon toteutus

Tehtédvien toteutus oli loppujen lopuksi melko kédytdnnonldheinen tehtdvé. Parhaaseen
tulokseen tuntui padsevén kytkentojd tekemaéllé ja huomioita kytkimien erityispiirteista
tekemadlld. Ndiden huomioiden kirjaamisella ja jasentdmiselld muodostuivat lopulliset

tehtavat.

Tehtévit jaottuivat luonnollisimmin siten, ettd saman tyyppistd tunnistustekniikkaa
kayttavat 1dhestymiskytkimet kidsiteltiin samassa harjoituksessa. Téten eri tekniikoille
tunnusomaiset piirteet ja titen myos edut ja haitat tulevat selvisti esille, ja harjoituksen

suorittaja saa késityksen kunkin kytkimen parhaasta kéyttokohteesta.

4.1 Induktiiviset ja kapasitiiviset lahestymiskytkimet, tehtava 1

Néama kaksi anturityyppié haluttiin samaan tehtdvaan, koska niiden tunnistusasteella on
yhtéldisyytend havainnon perustuminen sdhkoisiin kenttiin. Tdmaén lisdksi on yleisessa
tiedossa, ettd kytkentietdisyydet ndilld tekniikoilla ovat huomattavasti pienemmaét kuin
optisilla tunnistusasteilla varustetuilla kytkimilld. Koska Diellin induktiivisen
lahestymiskytkimien l&dhtdaste mahdollistaa kaikki kytkentdtavat ja kytkintoiminnot,
padtettiin kasitelld my0s ndiden kisitteiden kidytdnnon erot ensimmaisessi
harjoituksessa. Ensimmaéiseen tehtidvédn siséllytettiin kytkentdetdisyyden ja hystereesin
madrittdmiseksi tarvittavat mittaukset (kuva 5). Namai arvot vaikuttavat suuresti

lahestymiskytkimen kayttomahdollisuuksiin.

Muut kytkenndn ja mittausten aikana kertyneet havainnot kehoitetaan kirjaamaan ylos,
jotta tyon ohjaaja voi harjoituksen lopussa kdytavissd palautekeskustelussa arvioida,
kuinka hyvin harjoituksen suorittajat ovat hahmottaneet kumpaankin kytkimen liittyvit

erityispiirteet.

Tehtiva 1 on liitteend numero 2.
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Kuva 5 Kytkentdetdisyyden mittaus Rechner KAS-70-A24-A-K-NL kytkimelld

4.2 Materiaalista heijastavat optiset Liihestymiskytkimet, 2

Naitd tehtdvid varten valituista ldhetymiskytkimistd kaksi toimii materiaalista
heijastavalla (diffuse-reflection) periaatteella. Ndistd Omron E3Z-LL81:ssé on laser- ja
Omron E3Z-D82:ssa led- tekniikalla toteutettu valokenno. Toinen tehtdva keskittyy eri
tekniikoilla toteutettujen, materiaalista heijastavien lahestymiskytkimien tarkasteluun.
Téten selvidvét parhaiten eri tekniikoita hyddyntivien kytkimien kdytdnnon erot ja titen

myo0s optimaaliset kdyttokohteet.

Koska kyseesséd ovat samalla periaatteella toimivat, mutta eri tekniikoita hyddyntéavit
kytkimet, voidaan kédytdnnon mittaukset suorittaa samanaikasesti, ilman ettid syntyy
epatietoisuutta siitd, hairitsevitko kytkinten ldhtdasteet toisiaan. Kahden
lahestymiskytkimen kdyttd tuo kytkent6jen suunnitteluun ja suorittamiseen lisdtyota.
Koska kytkentdjen suunnittelua ja toteutusta on harjoiteltu jo ensimmaisessé tehtévassa,
el toisen releen ja lampun mukaan oton pitéisi kuitenkaan vaikuttaa suuremmin tdhén
kuluvaan aikaan. Kytkimillé suoritetut mittaukset vastaavat tehtdvan 1 mittauksia.

Mukaan otettiin lisdksi ainoastaan poikittaisen hysteereesin mittaukset.
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4.3 Peilisti heijastavat optiset lahestymiskytkimet, 3

Peilisté heijastavia optisia kytkimid kayttoon valituissa oli kaksi kappaletta: Omron
E3Z-LR81 sekd E3Z-R81. Naistd LR-81 malli on laser-valokennolla ja R-81 led-
valokennolla varustettu optinen ldhestymiskytkin. Peilistd heijastavan kytkimen suurin
etu materiaalista heijastavaan ndhden on pidempi kytkentdetdisyys. Tdmd ominaisuus
tulee tehtdvissa esille. Poikittaishystereesimittauksessa havainnollistuu ndiden kahden
valokennotekniikan suurin ero. Vaikka laser-valokennolla varustettu kytkin sdadetién
maksimivaloteholle, jolloin herkkyys kérsii ja vikasietoisuus lisdéntyy, on se vieldkin
hystereesin osalta led-valokennolla varustettua kytkintd herkempi. Muita mittauksia ei
tehtdvassd pyydetd tekemién. Jos tehtdvin suorittaja on kyseisestd laitteistosta ja sen
kéyttd-ominaisuuksista kiinnostunut, hin saa nopeasti muutamalla testilld selville
kummankin kytkintyypin erityispiirteet. Suuria kiytdnnon erojahan kytkimilli ei
sindnsd ole. Kytkentékaaviota ei ole annettu tehtdvéssd. Harjoituksen suorittajan tulisi

paitelld annettujen dokumenttien avulla oikeat kytkentétavat.

4.4 Valokuitukytkin, 4

Valokuidun vilitykselld signaalinsa saava Omron E3X-DA41-S on muita ndissi
tehtivissd kéytettyjd kytkimid huomattavasti monipuolisempi. Tehtdviassé keskitytddn
padosin ndiden ohjelmallisten ominaisuuksien ldpikdyntiin. Erilaiten kuituoptiikoiden
vertailua ei ole tehtidvadn sisdllytetty, koska niiden kdyttdmét tekniikat on kisitelty jo
aiemmissa tehtévissd. Tdma tehtdva sopii erinomaisesti omatoimiseksi harjoitteluksi

niille opiskelijoille, joita ldhestymiskytkinten tarjoamat mahdollisuudet kiinnostavat.

Koska kytkimen dokumentointi on englannin kielelld, voi tehtdvén suorittamiseen kulua

yllattdvéankin paljon aikaa.

Ryhmityoksi tehtdvé 4 ei ole paras mahdollinen, koska ohjelmoinnin sisaistiminen ja

eri toimintojen vaikutusten hahmottaminen vaatii hyvin omakohtaisen suorituksen.
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4.5 Optinen portti

Valituissa kytkimissé oli yksi optinen portti (1dhetin/vastaanotin pari), Omron E3Z-
LT81. Kyseisen kytkimen suurin etu on muihin kytkimiin ndhden ylivoimainen
kytkentdetdisyys (max. 60 m). Koska timéin ominaisuuden esilletuominen
tehtdvimuodossa on laboratorio-oloissa hyvin haastavaa, jétettiin kyseinen kytkin
harjoituksista pois. Omron E3Z-LT81 voitaisiin ottaa vertailuun valokuituoptiikka
kayttivin Omron E3X-DA41-S:n kanssa, koska siithen on saatavana porttioptiikka.
Téten saisi vertailtua kytkimid, jotka hyddyntévit eri tekniikoilla toimivia valokennoja
ja optiikkaa. Nédiden ero lyhyemmilld matkoilla on kuitenkin verrattavissa peilisti
hejjastavien kytkinten eroihin. Koska tehtidvien pitdé olla suoritettavissa yhdella
laboratoriokerralla, ei tdtd vertailua haluttu sisdllyttdd tehtavéén 4, varsinkaan kun
tehtivia ei ole saatu teetettyd testimielessd opiskelijoilla. Tuo vertailu on kuitenkin
yksinkertainen lisétéd tehtdvdin myohemmin, jos ilmenee ettd tehtédvid 4 on liian helppo,

eli sen suorittamiseen kuluva aika on oleellisesti lyhyempi kuin yksi laboratoriokerta.
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S Lopputuloksen arviointi

Tehtdvien arvioiminen itse on mahdotonta, koska niiden laatimisen aikana on aiheeseen
tutustunut liian perinpohjaisesti pystydkseen objektiiviseen arviointiin. MyOskéan
opiskelijoiden ohjaamiseen harjaantuneiden henkildiden kyky objektiiviseen arviointiin
on kyseenalainen, koska heiild on aiheesta vankka kokemus ja ammattitaito. Tédten
esimerkiksi tehtdvin suorittamiseen tarvittavan ajan madrittiminen on em. ryhmalla
hankalaa. Niinpé parhaaksi ratkaisuksi jdé tehtdvien arvioittaminen opiskelijoilla.
Minulla oli mahdollisuus teettii tehtdvid kahdella eri opiskelijaryhmailld. Kumpainenkin
ryhmad oli aikaisemminkin ollut automaatiokomponentteihin liittyvissd kdytdnnon
tehtdvissd. Lisdksi ryhmilld oli valmiiksi jaoteltuna kaikki materiaali, joka pitda
normaali laboratoriotunnilla itse jérjestelld. Oppilasryhmaét suoriutuivat tehtdvisté
tunnissa ja viidessikymmenessd minuutissa tehokasta tydaikaa. Normaali
laboratoriokerta kisittdd tyoskentelyaikaa neljd neljankymmenenviiden minuutin jaksoa.
Niin ollen marginaalia jdi seitsemidnkymmentd minuuttia. Arvioisin tdiméin marginaalin
olevan riittéva alku- ja loppujarjestelyille sekd mahdollisille viivéstyksille ongelmien
sattuessa. Jos myohemmin tehtdvien suoritusajoissa ilmenee korjauspaineita suuntaan
tai toiseen, on niiden ohjaus melko yksinkertaista. Mikéén ei myoskdédn estd nopeita
suorittajia tekeméddn kahta tehtdvdé yhdelld laboratoriokerralla. Ndin sdéstyy aikaa

valmistelussa ja siivoamisessa.

Tehtivien lopullisen onnistumisen pystyvit arvioimaan tietenkin harjoitusten ohjaajat
niitd useamman kerran valvottuaan. Téhén ei kuitenkaan ole resursseja timén

opinndytetyon aikana, joten tehtdvien hienosddto jad harjoitusten ohjaajien tehtiviaksi.



20(22)

6 Yhteenveto

Tehtivien laatiminen vaati paljon aikaa, paljon enemmén kuin tehtdvéa
vastaanottaessani kuvittelin. Aikaa kului tehtdvienannon jésentdmisessi siten, ettd niisti
tuli lyhyité, johdonmukaisia ja yksiselitteisid. My0s vaikeusasteen hakemiseen ja
epdolennaisuuksien karsimiseen kului lukemattomia tunteja. Silti olen varma siita,
etteivit tehtdvét ole tdssd muodossaan ldhelldkddn tdydellistd. Tehtidvien tason
nostaminen ja kaikkien tilanteiden huomioon ottaminen vaatisi kuitenkin niin paljon
aikaa ja ennen kaikkea testaamista oppilasryhmill4, ettei sithen timéin opinnédytetyon

yhteydessa riitd resursseja.

Olen kuitenkin tyytyvéinen lopputulokseen ja uskon, ettd tehtdvit antavat opiskelijoille
tietoa ja taitoa sind lyhyend aikana, joka heilld on niihin kdytettavissd. Tehtdvét tulevat
varmasti vield muuttumaan laboratorion tyonohjaajien toimesta, kun kaytdnnon

kokemukset tehtivista realisoituvat parannuksiksi.
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ANTURITEKNIIKAN LABORATORIOTYOT

Yleista

Nopeasti kehittyneet koneautomaation komponentit tarjoavat
koneensuunnittelijalle laajat mahdollisuudet automaattisten koneiden
suunnittelemisessa. Pieniinkin automatisointeihin on edullisesti
saatavissa dlykkaitd ohjausjérjestelmid. Ohjausjérjestelmén ély ei
yksindin riitd aikaansaamaan koneesta automaattisesti toimivaa
kokonaisuutta. Mekaanisen koneen ja dlykkdin ohjausjérjestelmin
yhteen liittdmiseksi tarvitaan aina antureita ja toimilaitteita.
Toimilaitteiden tehtdvédni on aikaansaada erilaisia liikkeitd. Antureiden
tehtdvind on tunnistaa toimilaitteiden aikaansaamia liikkeitd. Erilaisten
suureiden mittaukset ovat myos antureiden olennaisia tehtivia.
Antureiden avulla pyritdén koneelle luomaan aistimiskyky.

Anturien havaitsemat aistimukset vélitetddn ohjausjirjestelmélle. Usein
tarvitaan ohjausjirjestelmén ja anturin véliin muunnin, joka muuntaa
anturilta saadun tiedon ohjausjirjestelméille sopivaksi.

Valtaosalta antureiden antama viesti on sdhkdistd. Sdhkdinen viesti voi
olla analoginen jénnite- tai virtaviesti tai digitaalista tietoa. Digitaalisen
viestin osuus on koko ajan lisddntynyt koneautomaation sovelluksissa.
Analogisilla antureilla on kuitenkin vield vankka suosio
anturitekniikassa.

Oman ryhménsid muodostavat ns. dlykkait anturit, joita voidaan nimittda
my®ds aktiivisiksi antureiksi. Alykis anturi sisilt4i
paitoksentekologiikkaa tai se pystyy suorittamaan ohjelmoituja
toimintoja. Analogia- ja digitaalimuunnoksia suorittavia antureita
voidaan myos pitdd dlykkdind antureina. Ldhde 1: Mdkeld Seppo,
Anturitekniikan laboratoriotyot, 1996

Naéissé anturitekniikan harjoitustehtévissa tutustutaan teollisuudessa
laajassa kdytossd oleviin anturityyppeihin. Samalla opitaan anturien
toimintaan liittyvét yleiset késitteet. Harjoitukset keskittyvit antureiden
toiminnan ja asennuksen havainnollistamiseen.
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KONEAUTOMAATIOLABORATORIO

Antureihin liittyvid kéasitteita

Absoluuttianturi

Absoluuttiantureilta saatava tieto on kéytettdvissd muuttumattomana sdhkokatkoksen
tai hdirion jélkeen. Toisin sanoen ne eivéit kadota referenssipistettidén vikatilanteissa.
Vakiomallien erottelukyky sijoittuu tavallisesti vélille 6 - 20 bittid. Ldihde 2: Niko
Kerttula, Valosdhkoiset koodianturit aseman mittauksessa

Aikavakio
Aika, jonka kuluttua ldhtGsuureen vaste on saavuttanut 63,2 % loppuarvosta.

Analoginen anturi
Analogia-anturin ldhtdasteen ldhtdsignaali on mitattavaan suureeseen verrannollinen
jénnite tai virtasignaali.

Digitaalinen anturi
Anturi, jonka l&htosignaalit ovat 1- ja 0-jdnnitetason omaavia pulsseja.

Epilineaarisuus

Suurin poikkeama maédritellystd suorasta. Yleensd kéytetdén télle suoralle kahta
méadritelmad. 1. Suora kulkee nollapisteen ja nimellispisteen kautta. 2. Paras suora,
valitaan niin, ettd suurin poikkeama on mahdollisimman pieni.

Epatarkkuus
Mitatun arvon poikkeama suureen todellisesta arvosta. Mittaustarkkuuteen
vaikuttavat anturin staattiset ja dynaamiset ominaisuudet.

Erottelukyky
Lihtdsignaalin askelmuutos, kun mitta-arvo muuttuu jatkuvasti. Yleisesti kéytetty
nimitys erottelukyvysti on resoluutio.

Hystereesi
Lihtosignaalin kytkevin ja poiskytkevian asema-arvon ero.

Inkrementtianturi
Inkrementtianturit ovat yleensé pulssiantureita. Niiden olennaisin ero

absoluuttianturiin on, ettd ne kadottavat referenssipisteensi vikatilanteessa.

Integrioanturi
Anturi, joka siséltda tunnistimen ja ldhtdviestid muodostavan tai muokkaavan osan.

Kaistanleveys
Jarjestelman kyky vahvistaa, siirtda tai késitella signaaleja.

Ldhde 1
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Kytkintoiminto
[Imaisee, onko anturin ldhtdaste normaalisti avoin vai normaalisti suljettu.

Kynnysarvo
Pienin mitta-arvon muutos, joka aiheuttaa muutoksen anturin ldhtosignaaliin.

Kytkentinopeus
Vasteaika, kytkimen sisdinen viive.

Lineaarisuus
Mikali anturi on lineaarinen, ovat sen lahtdsignaalin ja mittasuureen kuvaajat
samansuuntaiset suorat.

Mittausalue
Mitattavan suureen raja-arvot, joiden valilld anturi on tarkoitettu toimimaan.

Mittaldhetin
Mittaldhettimen signaali on standardin mukainen virta- tai jdnnitesignaali.

Mittamuunnin
Mittalaite, joka muuntaa mitattavan suureen arvot mittaussignaalin arvoiksi tiettyd
sdadannonmukaisuutta noudattaen.

Ryominti
Lampdatilojen muutoksien vaikutus mittaustulokseen nollapisteen lampdrydmintidna ja
herkkyyden l&mporiippuvuutena.

Toistuvuus
Toistuvuudella tarkoitetaan sitd, kuinka tarkkaan anturin antama l&dhtosignaali toistuu,
kun mittaus toistetaan mittausolosuhteiden pysyessé vakiona.

Ylikuormitettavuus
Anturin kyky toimia nimellismittausalueen ulkopuolella vioittumatta.

Alykis anturi
Anturi, jossa yhdistetdin mittausviesteji, tai joka ohjaa toimintaansa annettujen
loogisten sddntdjen mukaan.

Lahde 1
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Antureiden jaottelu

Digitaaliset, lisnéoloa tunnistavat anturit

Mekaaniset
- Mikrokytkimet
- Koteloidut kytkimet

Sahkoiset

- Induktiiviset

- Kapasitiiviset
- Magneettiset
- Optiset

- Pneumaattiset

Digitaaliset, siirtymési, nopeutta, ja asemaa mittaavat anturit

Sahkoiset
- Pulssianturit
- Koodianturit

Analogiset lineaarista siirtymii mittaavat anturit

Kosketukselliset
- Differentiaalianturit (LVDT)
- Venymidliuskat
- Lineaaripotentiometrit

Kosketuksettomat
- Induktiiviset
- Kapasitiiviset
- Magneettiset
- Ultradani
- Laser
- Optiset

Analogiset, kiertyméi mittaavat anturit
- Kiertopotentiometrit

Analogiset, pyorimisnopeutta mittaavat anturit
- Takogeneraattori

Alykkiit anturit
- Suoraan véyldan liitettdvat anturit
- Konendkokamerat

Ldhde 1
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Antureiden jaottelu sdhkoisen liitdnnan perusteella

Anturit voidaan jaotella myos siahkoisen liitéiintinsi perusteella
- Kaksijohdinanturit

- Kolmijohdinanturit

- Nelijohdinanturit

- Pulssianturit

- Sarjaliikenneanturit

Kaksijohdinanturissa kytkettdvé sdhkoinen kuorma on liitetty sarjaan anturin
lahtéasteen kytkimen kanssa. Tyypillisin kaksijohdinanturi on mekaaninen rajakytkin.

Yleisimmin kdytdssd olevia ovat kolmijohdinanturit. Nimensi mukaisesti niissd on
kolme liitosjohdinta, joista kaksi on jannitteensyottod ja kolmas signaalia varten.

Lihtoasteeltaan kolmijohdinantureita on neljii eri tyyppia
- PNP

- NPN

- Tyristori

- TRIAC

Kahdessa viimeisessd on vaihtosdhkdiset 1dhtoasteet. Kaikkia ldhtoastetyyppeja on
saatavana NO- (normal open) sekd NC- (normal closed) kytkintoiminnolla.

Tilanteissa, joissa anturi joudutaan galvaanisesti erottamaan syottojdnnitevirtapiirista,
kéytetidén nelijohdinantureita. Nykyaikaisten nelijohdinantureiden l&htdasteet
mahdollistavat PNP- ja NPN- tyyppiset ulostulot, sekd NO- ja NC- kytkintoiminnot.
Kuva 3.1

Medijohtiminen Kolmijohtiminen
+ MPMN _ + PMF —
g
g
4 ) —
Lahtaasha MG
Mn——— - 1

Tunnistusosa

Kuva 3.1 Erdiden anturimallien periaatepiirrokset
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Koneautomaatiolaitteiden ohjausjarjestelmien kehitys on luonut tarpeen suoralle
digitaaliselle mittaukselle. Timén seurauksena pulssiantureiden kdytté paikoituksen,
aseman ja nopeuden médrityksessé on lisdéintynyt. Pulssianturit voidaan jakaa
inkrementtiantureihin ja absoluuttiantureihin. Pulssianturista tieto saadaan
suorakaidepulssijonon avulla. Kuva 3.2

Léhde 1

ko ] 1 2 2 4 ] - 7 a @ L] 11
T T T T T T T T T T T T

Positioning aw

signal wJ_nn n n n nn nn n 1mn.
Stobe > /M M LML LML
signals  oFF

20 - . 1 1 1 1 ]
(a1}
21 o E
22 o | |
[=1]
2° OFF I O —
2040 o I

Kuva 3.2 Pulssianturilta saatava paikoitusviesti
Ldhde: Omron E6C3-sarjan kdyttéohje

Anturien kotelointi

Kotelointi suojaa ymparistdd anturin liikkuvilta ja jannitteellisilti osilta, ja anturia
sekd mekaanisia ettid polyn ja kosteuden aiheuttamia hédirifitd vastaan.

IP-luokka kertoo anturin koteloinnin laadun em. ongelman aiheuttajia vastaan.
[P-koodi siséltdad kaksi numeroa, esim. IP54, joista ensimmdiinen ilmaisee kosketus- ja
vierasesinesuojauksen ominaisuudet ja toinen suojauksen vetti ja kosteutta vastaan.
[P-kotelointiluokat ovat voimassa kaikille sdhkolaitteille, ja ne on julkaistu
standardissa SFS 2972. Liitteend Tukesin tiedote kotelointiluokista. Liite I

Ldhde 1

Anturien liittdiminen ohjauslaitteisiin

Anturit liitetdédn ohjauslaitteen I/O moduuleihin, tai I/O liitantdkehikkoon.
Yleisimmat anturijdnnitteet ovat 24 VDC ja 220 VAC. Matalia jannitteitd kéytetdén
erityisesti rdjdhdys alttiissa tiloissa ja silloin, kun kéytdssd on puolijohdeanturi.
Mekaanisten kytkinten kanssa matalat jénnitteet sopivat silloin, kun etdisyydet ovat
pienia.
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Korkean jénnitteen etuja ovat mm. kosketinten luotettava toiminta seké virtojen
pysyminen kohtuullisina. Korkeajénnitteellisten komponenttien kytkeminen on
tavanomaista sihkdasennusta, ja sen suorittaminen vaatii asianmukaiset luvat.

Anturin galvaanisesta erotuksesta voidaan luopua olosuhteissa, joissa liitdntdkaapelit
ovat lyhyité ja kaikki liitdntdjdnnitteet ovat alle 30 VDC.

Galvaanisen erotuksen tehtdvé on poistaa hiiriditd, mutta ennen kaikkea se on tirkeé
turvallisuustekijd, koska siten voidaan erisuuruiset tulojénnitteet erottaa taysin
keskusyksikostéd (ohjausyksikostd). Galvaaninen erotus toteutetaan optoerottimella,
muuntajalla tai releella.

Analogisten antureiden kytkemiseksi digitaalisiin ohjausyksikoéihin tarvitaan
analogia/digitaali muuntimia. Muunnos tapahtuu tavallisimmin 8 tai 12 bittiseksi,
jolloin muunnoksen epatarkkuus on 0,5- tai 1,2 %.

Analoginen anturisignaali voi kulkea jdnnitteena tai virtana. Jinniteviestin
standardialueita ovat 0..+10 V; 0..+5 V; +1..+5 V; £5 V; £10 V. Piirissd kulkeva virta
on yleensa alle 20 mA. Signaalin muuttamiseksi on saatavana mittamuuntimia, joiden
tulo- ja lahtoasteiden arvot ovat aseteltavissa.

Virtaviesti on yleisesti kdytetty analogiaviestin siirtotapa. Etuna janniteviestiin on,
ettei kappaleiden resistanssi vaikuta mittaustulokseen. Virtaviestin standardialueet
ovat 0..20 mA ja 4..20 mA, joista jalkimmaisen etuna on mahdollisuus
diagnostiikkaan; mikéli johdin on poikki tai tehonsyo6ttd viallinen, piirissd kulkeva
virta tippuu alle 4 mA:n, tavallisesti nollaan.

Digitaalisten antureiden viesti kulkee luonnollisesti digitaalimuodossa, pulssijonona
tai usean bitin lukuarvona. Digitaalisten antureiden liittdminen digitaalisiin
ohjausjirjestelmiin on tavallisesti helppoa.

Léhde 1

Lahestymiskytkimet

Elektroniset 1dhestymiskytkimet ovat yleisi teollisuuden automaatiosovelluksissa.
Elektronisen kytkimen etu on, ettei se vaadi toimiakseen mekaanista kosketusta
paikannettavaan kohteeseen. Niiden sdhkdinen ikd on ldhes rajaton, eikéd se ole
riippuvainen kytkentdkertojen lukuméérasta.

Lahestymiskytkimet koostuvat periaatteessa kolmesta pédosasta, jotka ovat
- tunnistusosa (kohteen tunnistaminen)

- signaalin valmisteluosa (liipaisu- eli trigger-aste)

- ulostuloaste (kuorman kytkeminen ts. viestin ldhetys)
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Naiden osien ominaisuudet ratkaisevat kytkimien kdyttokohteet. Mitd materiaaleja
tunnistetaan (tunnistusosa), kuinka kaukaa tunnistetaan (tunnistusosa), kuinka
nopeasti kytkimen tila voi vaihtua (valmistelu + ulostuloaste), ovat kysymyksia joihin
pitdd olla vastaus, jotta kohteeseen voidaan valita varmimmin toimiva komponentti.
Tunnistusosan ominaisuudet vaikuttavat eniten kytkimen toimintaan. Tunnistusosassa
kéytetddn yleisimmin induktiivista, kapasitiivista tai optista tekniikkaa.

Léhde 1

Lahestymiskytkimien kayttoon liittyvid késitteitd

Kytkentietaisyys

Kytkentietdisyydelld tarkoitetaan lahestymiskytkimen aktiivipinnan ja sitd 1dhestyvén
kohde-esineen vilisté etdisyyttd aksiaalisuunnassa silld hetkelld, kun kytkimen
lahtdsignaalin tila muuttuu. Kuva 6.1.1.1

Kytkentaetaisyys |

Kuva 6.1.1.1 Kytkentéetdisyyden maérittiminen

Hystereesi

Hystereesilld tarkoitetaan ldhestymiskytkimien yhteydessa sité etdisyytté, jonka kohde
esine kulkee péélle kytkeytymisen ja irtikytkeytymisen valilld. Kuva 6.1.2.1
Hystereesi on maariteltdvissd sekd aksiaalisuunnassa ettd kohtisuoraan aksiaalisuuntaa
vasten.

Hystereesi

Kuva 6.1.2.1 Lahestymiskytkimen aksiaalisuuntaisen hystereesin méérittdminen
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Vapaa-alue

Uppoasennettavissa kytkimissd on asennettu metallirengas aktiivisen kentén
ympdrille. Néin kenttd kohdistuu ainoastaan eteenpéin. Kuva 6.1.3.1
Ei-uppoasennettaviin kytkimiin on jétettdvéd vapaa-alue aktiivisten kenttien ympaérille,
jotta aiheetonta tunnistusta ei padsisi tapahtumaan. Valmistaja méadrittelee vapaa-
alueen ja ilmoittaa siité esitteissd. MyoOs riviin tai vastakkain asennettaessa tulee
tarkistaa valmistajan ohjeet kyseisille asennustavoille. Kuva 6.1.3.2

]

Ldhde 1

Kot
3 X S

Kuva 6.1.3.1 Materiaali M vaikuttaa asennussyvyyteen x. Sn on nimelliskytkentdetiisyys.

‘ D |nxD|

Kuva 6.1.3.2 Rinnakkain asennettujen ldhestymiskytkinten pienin asennusvéli
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Induktiivinen 1dhestymiskytkin

Induktiivinen 1dhestymiskytkin luo (esim. piirrososkillaattorin kelan avulla)
suuritaajuuksisen magneettikentdn. Tdma viarahtelypiiri kuluttaa tietyn suuruisen
lepovirran. Kun sahkdmagneettiseen kenttdin tuodaan séhkoa johtavaa materiaalia
oleva kohde-esine, aiheuttaa induktio esineeseen pyorrevirtauksia, jotka ottavat
energiaa vardhtelypiiristd. Tdmin seurauksena séhkomagneettinen kentté heikkenee,
vérdhtely vaimenee (amplitudi pienenee) ja vardhtelypiirin virrankulutus kasvaa.
Kytkimen elektroniikka havaitsee muutoksen, ja ldhtdaste aktivoituu. Ldhde 1

Kapasitiivinen 1dhestymiskytkin

Kapasitiivisen ldhestymiskytkimen toiminnallinen tunnusosa on korkeataajuuksinen
oskillaattori, jossa peruselektrodi on kytketty oskillaattorin transistorin
kantavirtapiiriin. Toisena elektrodina toimii maapotentiaaliin kytkeytynyt kohde-esine
tai maapotentiaali itse. Kytkimen peruselektrodin edessé on siis sdhkostaattinen
kentti, joka toimii l&hestymiskytkimen aktiivisena kytkentdalueena. Kun tunnistettava
kohde-esine tuodaan kytkimen aktiivisen alueen sisdin, sdhkokenttd heikkenee ja
oskillaattoripiirin kapasitanssi kasvaa. Kun tietty kapasitanssiarvo ylittyy, alkaa
oskillaattori vardhdelld. Oskillaattorin kapasitanssin muutokseen vaikuttavat
tunnistettavan materiaalin diaelektrisyysvakio, tunnistettavan esineen etdisyys
kytkimen aktiivisesta pinnasta ja esineen fyysiset mitat.

Aineet, joilla on suuri diaelektrisyysvakio, voidaan tunnistaa pienemmin
diaelektrisyysvakion omaavan aineen lépi (esim. nestepinnan tarkkailu muovi- tai
lasiseindman lapi). Ldhde 1

Optiset lahestymiskytkimet

Optinen ldhestymiskytkin on jérjestelmd, joka muuntaa valosignaalin sdhkoiseksi
signaaliksi. Optisen 1dhestymiskytkimen tunnistusosa on sdhkdinen valokenno, joka
lahettdd joko ndkyvéd valoa (tavallisesti punainen), infrapunavaloa tai laser-
valopulsseja. Valokennon ldhettdmadi valotehoa voidaan luonnollisesti sdétéd, joten
optisen kytkimen kytkentdetdisyys on sdddettdvissd melko laajalti. led- valokennoissa
ldhetin saa jannittensd pulssigeneraattorilta (oskillaattoripiiri), mika tarkoittaa, ettd
lahetinvalodiodi l14hettdd lyhyitd intensiivisid valopulsseja, moduloitua valoa. Kéytetty
modulaatiotaajuus on n. 5 kHz-10 kHz. Témén menettelyn ansiosta ldhetinvalodiodin
elinikd kasvaa ja itse kytkin on ldhes riippumaton ulkopuolisesta hajavalosta. Lahteva
valo kulkee ldhettimen optiikan 14pi joko suoraan (ldhetin/vastaanotinpari) tai
heijastuen (peilistd tai materiaalista) vastaanottimen optiikan ldpi valotransistoriin.
Vastaanottimen valotransistorin vuotovirta on riippuvainen sithen kohdistuvan valon
madrastd. Transistorin 14pi kulkeva virta vahvistetaan signaaliksi, jota verrataan
etukéteen aseteltuun tai sdddettdvddn vertailutasoon. Tétd digitaalista signaalia
verrataan vield ldhettimen oskillaattoritaajuuteen, ja jos vastaanotin tunnistaa
ainoastaan oman ldhettimensé valopulssit, syntyy staattinen l&htésignaali
pulssinmuokkausasteessa. Ldhde 1
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Lahteet

Liitteet

Valokuitukennot

Valokuitukennossa siirretdéin valo kuitua pitkin optiikasta vahvistinyksikkdon. Kuidut
voi vaihtaa ja niitd on saatavilla eri kdyttokohteisiin. Kuituja voidaan kayttaa
lahetin/vataanotinparina tai heijastusvalokennona joko peilistd tai materiaalista.
Vahvistimien monipuolisuus vdhentdd mallivalikoimaa ja pienentdé varastoitavien
mallien midrad. Valokuitukennot sopivat hyvin paikkoihin, joissa vallitsee korkea
lampdtila tai joissa valokenno on alttiina sdhkdisille tai magneettisille hairidille. Pieni
koko helpottaa valokuitukennon asennusta ahtaisiin paikkoihin. Ldhde 1

Maikeld Seppo, Anturitekniikan laboratoriotyot, 1996
Saatavissa: Tampereen ammattikorkeakoulu, laiteautomaatiolaboratorio
Kerttula Niko, Valosdhkoiset koodianturit aseman mittauksessa

Saatavissa: http://www.ele.tut.fi/teaching/ele-3350/koodianturit.pdf

1. Taulukko, Sédhkolaitteiden kotelointiluokat (Tukes)
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Sahkdlaitteiden kotelointiluokitus (Tarkemmin standardissa SFS-EN 60 529)

/lp NNz

ny

Vaarallisten osien kosketussuojaus ja
laitteen polyntiiviys

Vesisuojaus

{

Avoin rakenne

| Vaaralliset osat kosketussuojatty
nyrkilta

Tavallinen kosketussuojainen, vaaralliset
osat kosketussuojattu sormelta

Erikoig kosketuzsuojainen, vaarallizet

osat kosketussuojattu tydkaluilta

Erikois kosketussucjainen, vaaralliset
osat kosketussuojattu langalta

Padlysuojainen, vaaralliset osat kosketus-

suojattu langalta

Palynpitava, vaaralliset osat kosketus-
suojattu langalta

Avoin rakenne

Tippuvedenpitava

Tippuvedenpitava, kotelo on
kallistettuna 15 asteeseen asti

Sateenpitava

Roiskeenpitava

Suihkuvedenpitava

Suojattu voimakkaalta

vesisuihkulta

Suojattu lyhytaikaisen veteen
upottamisen vaikutuksilta

Painevedenpitava, suojattu
veteen upottamisen vaikutuksilta

b __m

13



Tehtava 1

Tehtdvén tarkoituksena on tutustua induktiivisen ja kapasitiivisen 1dhestymiskytkimen
ominaisuuksiin seké selvittda eri kytkentitavat ja kytkintoiminnot. Lue ensin teoria dokumentista
” Anturitekniikan laboratoriotyot”.

Tehtdvén suoritukseen tarvitset seuraavat materiaalit:

— kytkentdpdytéd “ldhestymiskytkimet”
— kytkinsarja (sisdltdd induktiivisen ja kapasitiivisen kytkimen, sekd materiaalilaput)
— jdnniteldhde

Kiytettavien komponenttien data-lehdet 16ytyvit liitteend tastd kansiosta sekd verkkolevylta.
(..\argon\teaching material\Seppo Mikeld\Anturitekniikka\Ldhestymiskytkimet\)

1. Tulosta kuvan 3 mukainen johdotuskaavio ”..\argon\teaching material\Seppo
Mdikeld\Anturitekniikka\Ldhestymiskytkimet\Tehtaval.pdf” ja ”Tehtdvalb.pdf” tai avaa Cads
Planner -ohjelmalla tiedosto ”Tehtidval.drw”.

2. Taydenni johdotuskaavio “tehtédva 1 toimivaksi kuvan 1 mukaisella PNP kytkennalla

3. Tarkistuta johdotuskaavio tyon ohjaajalla, minka jilkeen toteuta kytkenta.

4. Tutki kytkimen toimintaa eri materiaalien kanssa ja kirjaa huomiosi (kirjaa ainakin
kytkentédetdisyys ja hystereesi seké poikittaishystereesi eri materiaaleilla, Kuva 2).

5. Taydenné tehtdva 1b:n johdotuskaavio NPN-NO kytkentétavalla ja tarkistuta se tyon
ohjaajalla.

6. Toteuta tarkastettu kytkentd ja toista kohdan 4. toimenpiteet.

7. Vertaa kytkimien tuloksia ja tee johtopaatokset.

8. Keskustele tuloksista ja tekemistisi havainnoista tyon ohjaajan kanssa.
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Kuva 1: Tehtdva 1, kytkentdkaavio

Kuva 2: Hystereesin méérittiminen
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Kuva 3: Johdotuskaavio
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# PM3

DECOUT® proximity switches @12mm

with NPN-PNP-NO-NC
multifunctional output
and logic connection possibilities

M3 models are proximity switches @12mm with standard detection
1atures, provided with the exclusive DECOUT® output (DECoupled
'UTput) allowing the single unit to perform all the 4 possible output
onfigurations (NPN NO, NPN NC, PNP NO, PNP NC).

nisadvantage allows alarge reduction of operating and stocking
osts (1/4 reduction of the number of the employed models), as
ell as fulfilling any output requirement immediately.

Jrthermore, the DECOUT®output consists of a decoupled solid
ate switch and therefore there are no practical restrictions in the
2ries/parallel connection of several sensors. This allows simple
gic configurations without any additional electrical component.
nis feature reduces the number of employed inputs, with a
onsequent reduction of the costs, for applications with common or
LC logic, and it simplifies the connected electronics (see

ECOUT® applications, page 68).

B Specifications

type

‘models

PM3/**-1* | PM3/**-2*

‘nominal sensing range Sn "

2mm 4 mm
‘hysteresis = o 10% max.
repeatability 5%
‘sUpply voltage - 10 - 30 VDC
Tipy S 10% max.
Ex consumption 30mA
‘switching frequency 0.5 KHz
Output type DECOUT®
i e (NPN, PNP, NO, NC)
load current <100 mA
residual output voltage 1.2V max. IL=100 mA
leakage current <10pA
time before switch operation 200 mS
‘output current limit ~ 200mA
‘short circuit protection with hold
polarity reversal protection yes
inductive load protection yes

LED status indicator

yes (in the rear)

insulation resistance

>1000MOhm to 1000VDC

dielectric strength

1500VAC 50Hz for 1Min.

protection degree P67
temperature range -25° + +70°C
temperature drift 10% Sn
‘housing material nickel-plated brass
front material acetate
tightening torque 20 N/m max.
ambient humidity 35%-85% r.h.
weight (approx.) 70 gr.

refers to Fe 37 12x12mm standard target, 1mm thick

54

. &

# p 1

i
NPN PNP 43 NC
MULTIFUNCTIONAL
COLIT P

I Model numbering system

P M3 / 0-0:- @A
|
 DECOUT®proximity @12mm’
|
shielded B ’
" non shielded B
standard cable exit = B—
. right angle cable exit. B C |
M12plug cableexit < |
B Output circuit
DECOUT “output stage i
PM3/00-> model 2 i AR LR !
BROWN O'[
WHITE O :
ouT (») X
&
i 5
Aiz <
3
sk OUT0 T
O |
BLUE O-‘
DECOUT* output stage (DECoupled OUTput) consists of a true solid state
switch, not a common NPN or PNP transistor, which is electronically isolated
(decoupled) from the supply and detector circuits and it is able to drive a
power load of 100mA
. Saturation voltage . Output current limit/
/Load current Temperature
= g ||
; | |
Ltz Ta=25°C - 220 1
o 210 -
200
1 190
V4 180 -
09 170 e
0.8f——"11] e 2SED
150 ——
I .
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All specifications are subject to change without notice. (29.01.2010)

Certificate:

Technical data

Operating distance S_
Operating distance min. / max. adjustable
Electrical version

Output

Type NPN

Art.-No.

Connection diagram No.

Type PNP

Art.-No.

Connection diagram No.
Operating voltage (Ug)

Output current max. (1,)
Voltage drop max. (U,)
Permitted residual ripple max.
No-load current (I.)

Frequency of operating cycles max.
Permitted ambient temperature
LED-display

Protective circuit

Degree of protection IEC 60529
Norm

Connection

Housing material

Active surface

Lid

70

SW36

M30x1,5

Capacitive Sensors

Series 70 - NPN
Series 80 - PNP

Housing M 30 x 1.5

» Housing material: PA/ PPO

» Sensing distance 2...25 mm adjustable

Non-flush mountable
15 mm
2..25 mm
3-wire DC
Normally open (NO)
KAS-70-A24-S-K-NL
KA 0367
1
KAS-80-A24-S-K-NL
KA 0326
4
12..30 VDC
200 mA
<20V
5%
<15mA
50 Hz
-25...470 °C
Yellow
Built-in
IP 67
EN 60947-5-2
2m, PVC, 3x0.75 mm?
PA / PPO
PA/PPO
PA/PPO

BN/1

<U>{f.}r+

BU/3 -

BN/
+

S RIE
PNP BU/3 -

N

z
Y
z

BN/
BK/2 5 +

BU/3 -

<

PNP

BN/
+

BK/2
BU/3 -

Non-flush mountable

15 mm
2...25 mm
4-wire DC

Antivalent

KAS-70-A24-A-K-NL

KA 0364
3

KAS-80-A24-A-K-NL

KA 0327
6
12..30V DC
2 x200 mA
<20V
5%
<15mA
50 Hz
-25...+70 °C
Yellow
Built-in
IP 67
EN 60947-5-2

2m, PVC, 4 x 0.5 mm?

PA/PPO
PA/PPO
PA/PPO

BN/

@E@

BU/3 -

BN/1

\ |BK/4 +
<D @m
PNP BU/3 -

Made in Germany

RECHNER Industrie-Elektronik GmbH « GauRstraRe 8-10 « D-68623 Lampertheim ¢ Tel. (0 62 06) 50 07-0 « Fax (0 62 06) 50 07-36 * e-mail: info@rechner-sensors.de « www.rechner-sensors.com



INTERNET-DATASHEET of Art.-No. 6652000

mhAm ELEKTRONIK
MIRO 6,2 24VDC-1U output relay IN: 24 VDC - OUT: 250 VAC/DC / 6 A stay connected
1C/0 contact
28V DC

Spring clamp terminals

Image

Approvals

Switching capacity according to (EN 60947)

@

24V ACL,6A  AC15;3A DC13;1A
110V AC1;,6A  ACI53A  DC13;02A
230V ACL,6A  AC153A  DC13;01A
Input
Input voltage 19.2..30VDC
Input current approx. 14 mA
LED display LED (green)
Output
Switching voltage max. 250 V AC/DC
Switching current max. 6 A (see table)
Min. load current 10mA/12V DC
Max. breaking capacity (voltage dependent) 1500 VA/120 W
Contact material AgSn02
Energize/release/contact bounce time 10/15/1.5ms

General data
Mech./ elect. life.

2x10"7/load dependent (for inductive loads we recommend interference suppression components connected parallel to the

coil)
Max. switching frequency 10 Hz
Test isolation voltage 4 kV; safe separation (EN 60947-1)
Temperature range -20..+55°C
Mounting method for DIN-rail mounting 35 mm acc. to (EN 60715 mm)

Dimensions Hx W x D

90x6.2x65mm

Commercial data

Gross weight 26,000
Net weight 26,000
Weight unit Gramm
Basic unit ST
Customs tariff number 85364900
Unit (piece) 1,000
Limited value 1,000

All data on this data sheet was compiled carefully.

Liability regarding correctness, completeness, and actuality is limited to gross negligence. Created: 03/10

Murrelektronik GmbH | FalkenstraRe 3, D-71570 Oppenweiler | Fon +49 719147-0, Fax +49719147-130 | info@murrelektronik.com | www.murrelektronik.com



INTERNET-DATASHEET of Art.-No. 6652000 m M u R R

mhAm ELEKTRONIK
stay connected
Accessories Art.-No.
Wiring accessorie plug link 90961
Wiring accessorie red spacing 6,2 mm 90976
Wiring accessorie end cap red 90982
Wiring accessorie blue spacing 6,2 mm 90975
Wiring accessorie end cap blue 90980
Wiring accessorie 16 pole cross-section: 1 mm? 90977
Control systems Label plate Miro 90901

All data on this data sheet was compiled carefully.
Liability regarding correctness, completeness, and actuality is limited to gross negligence. Created: 03/10

Murrelektronik GmbH | FalkenstraRe 3, D-71570 Oppenweiler | Fon +49 7191 47-0, Fax +49 719147-130 | info@murrelektronik.com | www.murrelektronik.com



INTERNET-DATASHEET of Art.-No. 6652000

mhAm ELEKTRONIK

stay connected

Dimension drawing
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Circuit diagram
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All data on this data sheet was compiled carefully.
Liability regarding correctness, completeness, and actuality is limited to gross negligence. Created: 03/10

Murrelektronik GmbH | FalkenstraRe 3, D-71570 Oppenweiler | Fon +49 7191 47-0, Fax +49 719147-130 | info@murrelektronik.com | www.murrelektronik.com



Tehtava 2

Téssé tehtidvassi tarkastellaan materiaalista heijastavien optisten ldhestymiskytkinten
ominaisuuksia. Lue aihetta koskeva teoriaosuus dokumentista ” Anturitekniikan laboratoriotyot”.

Tehtdvian suoritukseen tarvitset seuraavat materiaalit:

— kytkentdpdytd 1dhestymiskytkimet”
— jénniteldhde

Kiytettavien komponenttien data-lehdet 16ytyvit liitteend tdstd kansiosta sekd verkkolevylta.
(..\argon\teaching material\Seppo Mikeld\Anturitekniikka\Ldhestymiskytkimet\)

wok »w N

10.

I1.
12.

Tulosta kuvan 4 mukainen johdotuskaavio “\argon\teaching material\Seppo
Mdikeld\Anturitekniikka\Ldhestymiskytkimet\Tehtava2 kaavio.pdf” tai avaa Cads Planner
-ohjelmalla tiedosto "Tehtdvd2 kaavio.drw”.

Taydenna johdotuskaavio “tehtdvd2” toimimaan kuvan 1 mukaisella kytkennalla.
Tarkistuta kaavio tyon ohjaajalla, minké jdlkeen toteuta kytkenta.

Aseta tunnistettava kappale (50x70 mm valkoinen) kiskolle kohtaan 100 mm. Kuva?.
Saada kytkimien herkkyys niin, ettd kappaletta ei tdpardsti tunnisteta (vihred led palaa juuri
ja juuri).

Liikuta tunnistettavaa kappaletta lahemmas ja kirjaa etdisyydet joissa vihred led kytkimessa
sammuu (mahdollinen tunnistus), kytkentéetdisyys (vihred led sammuu ja punainen syttyy),
ja vihred led syttyy punaisen rinnalle (varma tunnistus).

Liikuta tunnistettavaa kappaletta kauemmas ja kirjaa hystereesit kohdan 6. etdisyyksille.
Sadda kytkimet siten, ettd ne havaitsevat tunnistettavan esineen poikittaisella kiskolla. Kuva
3.

Liikuta tunnistettavaa kappaletta vasemmalta oikealle ja kirjaa samat etdisyydet kuin
kohdassa 6.

Liikuta tunnistettavaa kappaletta takaisin vasemmalle ja kirjaa hystereesit kohdan 9.
etdisyyksille.

Vertaa kytkimien tuloksia ja tee johtopéétokset .

Palauta tehtdva ja keskustele tuloksista.
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Compact Photoelectric Sensor

E3Z Preventive Maintenance Series

¢ ,Machine Stop“ or ,Sensor Defect”
alarm output if beam interruption is too
long (-J0)

» Detection of dirt cover by power
reduction (-G2)

* Active sensor check by test input
forcing state change at receiver (-G0)

* Anti-tampering
-non-adjustable (H)

Mutual interference in a through-beam sensor causes errors.
This is solved by using the light emission stop function to achieve successive light emission.
Errors due to mutual interference often happen when multiple through-beam sensors are mounted in-line.

Mutual interfer-

Light ON *1
ence can be 'g' sion  OFF Il
w stop inpu oN
prevented by LED orF

using a PLC to

shift the timing Light o N
emission OFF
enough to PSensor 2 Jca
successively light LED o I
E3Z Sensors using the light emis-
sion stop function. Light o

€D sopinout  on
wo ooe_ [

The sensor may be malfunctioning or disconnected.

The light emission stop function reveals problems before they happen!

Sensor that turn ON/OFF only occasionally, such as error detection sensors, may take some time
to discover a malfunction or disconnection caused by external factors like the system being struck
by something or a cable being pulled.

The E3Z with light
L For Dark ON Mode
emission stop

function can be

. Light emission ON
used to determine stopinput  OFF
whether a mal-
function or dis- ON |—| |—|
LED OFF

connection has occurred. You can
check this by turning the light emis-
sion of the emitter gN/OFIg periodi- | |Nermal wanaie orF [ ] ]
cally and checking to see if the
receiver turns ON/OFF accordingly. ||yaiunction 2Pt~ ON
This makes it possible to discover OFF
problems due to malfunction or dis-
connection in advance.

E3Z Preventive Maintenance Series 1
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The optical axis adjustment may be incorrect.

The light intensity switching function can be used to confirm the amount of leeway.
When through-beam sensors are installed far apart, the sensing distance becomes long,

making it difficult to check the optical axis adjustment.

When installing
E3Z Sensors
with light intensity
switching, the
intensity of the
light source can
be reduced by half to check whether
or not light is received. The enables
confirming the amount of leeway
with respect to light reception before
operation.

Here's the

solution!

For Light ON Mode with No Workpiece
Light intensity ON
switching input OFF
Light source 1
B . 7}
emission intensity 0

ON |

OFF
]

OK (leeway)
Output transistor

NG (no leeway)  ON ’—l
Output transistor  OFF

Errors might be caused by a dusty or dirty lens.

Full protection provided by light intensity switching and self-diagnostic output functions.
When using the sensor in dusty, dirty environments, errors may occur due to a lowering in the
intensity of the received light due to dust or dirt adhering to the detection surface of the Sensor.

'

Sensiné the,passageloficartonshaigalipeiineil
conveyor [ne.

The E3Z with light
intensity switch-
ing can prevent
malfunctions

by periodically
confirming the
amount of leeway at operation start-
up. Also, when light reception be-
comes unstable during operation,
the E3Z with self-diagnostic output
function outputs an alert to enable
early maintenance.

For Light ON Mode with Workpiece

Light intensity switching input

Light intensity ON
switching input ~ OFF

[ ]

Light source

O R
emission intensity (1)/2

OK (leeway) ON
Output tr i OFF

NG (no leeway) ON
Output tr i OFF

Self-diagnostic output
Intensity of
light received Operation level x 1.1to 1.2
141012 f-m-mmmmmmme e TR
| | Operation level

! i ! Operation level x
081009 |- f-hd [ 0.8100.9
I o "

Control output ON
Light ON
(Light ON mode) OFF

03s ! 03s

) " :”_" min.*_ | min
Self-diagnostic ON I I
output OFF
‘ Orange ‘
Display
Green‘ ‘ Green ‘ ‘ Green

* The self-diagnostic output may also be generated when workpieces move at a
slow speed. To prevent this, include an ON-delay timer circuit or other measure.

The workpiece is too small for the PLC to read the output signal.

Stable sensing by use of an OFF-delay timer.

When sensing the passage of small objects, the output signal may be too short for PLC input.

The OFF-delay
time of approxi-
mately 10 ms in
the E3Z with OFF-
delay timer pro-
vides an ade-
quate output signal for the PLC to
read even without a high-speed
counter.

Here's the

solution!

For Light ON Mode

Incident light
No incident light

Operation indicator ON g
(orange) OFF
Output transistor

s O [

T: OFF-delay time 10 ms

Standard Photoelectric Sensor



Ordering Information
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Through-beam (Emitter and Receiver Set)

Main Model Numbers

[ Red light 1 Infrared light

Model Number Suffixes

Out- Timer Main Model
put Sensing distance Additional functions T Light source model number Connection method number suffix
form (Nos. 1t0 7) (No. 8)
Anti-tampering E3Z-T61-AH Pre-wired 0.5m -05
?.e” . E3Z-T61-JOSRW Pre-wired 1m -P1
iagnosis
Emission STOP E3Z-T61-GOSRW Pre-wired 2m -P2
Light Red light T61- Wi .
[:C] 10 m | intensity switching ea lig E3Z-T61-G2SRW Pre-wired 5m P5
Emission STOP OFF delay E3Z-T61-GOTRW m%’pa’%mecmr -CN
- (always - -
Light 10 ms) E3z-Te1-GeTRw | | Mi2lunction 4 M1
NPN intensity switching connector
out M8 junction
put . )
Anti-tampering E3Z-T61-H connector 0.3m -M3
(4-pin)
Self
diagnosis E3Z-T61-JOSHW
I:Ehs m Emission STOP Infrared E3Z-T61-GOSHW
Light
intensity switching ESZ-T61-G2SHW
Emission STOP OFF delay E3Z-T61-GOTHW
Light (always
intensity switching 10 ms) E8Z-T61-G2THW
Anti-tampering E3Z-T81-AH
Self E3Z-T81-JOSRW
diagnosis
Emission STOP E3Z-T81-GOSRW
i Red light
(C]10m |Light '9 E3Z-T81-G2SRW
intensity switching
Emission STOP OFF delay E3Z-T81-GOTRW
Light (always
PNP intensity switching 10 ms) ESZ-T81-G2TRW
output Anti-tampering E3Z-T81-H
Self
diagnosis E3Z-T81-JOSHW
Emission STOP E3Z-T81-GOSHW
5 Light Infrared
£ 115m intensity switching ESZ-T81-G2SHW
Emission STOP OFF delay E3Z-T81-GOTHW
Light (always
intensity switching 10 ms) ESZ-T81-G2THW
Note: 1. Always order using a main model number followed by a model number suffix.
(Example: E3Z-T61-SOSRW-05)
E3Z Preventive Maintenance Series 3
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Retroreflective Type
Main Model Numbers

[ Red light [T Infrared light

Model Number Suffixes

Note: 1. Always order using a main number followd by a model number suffix. (Example: E3Z-R61-P2)

- ) . . Model number
Output ’ f Additional Timer Light Main model number . -
form Sensing distance functions functions | source (Nos. 1t07) EBmEEE M (E'“ghg)
Anti-tampering E3Z-R61H Pre-wired 0.5m -05
Self diagnosis E3Z-R61-JOSRW Pre-wired im -P1
Emission STOP |- E3Z-R61-GOSRW Pre-wired 2m -P2
NPN ight intensi
output ';L?i?ér;?égns"y E3Z-R61-G2SRW Pre-wired 5m -P5
Emission STOP | OFF delay E3Z-R61-GOTRW M8 connector -CN
Light intensity | (always e M12 junction .
[ 14m switching 10 ms) E3Z-R61-G2TRW connector 03m M1
Red light i i
(Sgorﬁ)g?g Anti-tampering 9" |Eaz-Re1H x)i#”;’cﬁg?” 03m  |-M3
Self diagnosis E3Z-R81-JOSRW
PNP Emission STOP E3Z-R81-GOSRW
Light intensity
output - -
p! switching E3Z-R81-G2SRW
Emission STOP |QFF delay E3Z-R81-GOTRW
Light intensity | (always maq.
switching 10 ms) E3Z-R81-G2TRW

2. Sensing distance specified with reflector E39-R1S. Values in parentheses indicate minimum required sensing distance between sensor and refelctor.
Diffuse-reflective Type
Main Model Numbers

[ Red light 1 Infrared light

Model Number Suffixes

Note: 1. Always order using a main number followd by a model number suffix. (Example: E3Z-R61)

Output . . Additional func- | Timer func-| Light Main model number . Model number
form Sensing distance tions tions source (Nos. 1t07) EBmEEE M suffix (No. 8)
Anti-tampering E3Z-D61H Pre-wired 0.5m -05
i.e” ) E3Z-D61-JOSHW Pre-wired im -P1
iagnosis
NPN Emission STOP E3Z-D61-GOSHW Pre-wired 2m -P2
output Light intensity E3Z-D61-G2SHW Pre-wired 5m -P5
switching
Emission STOP | OFF delay E3Z-D61-GOTHW M8 connector -CN
ight i i always i i
L|g'ht intensity (10 mY) E3Z-D61-G2THW M12 junction 0.3m M1
switching S connector
) ) M8 junction
|]5 to 100 mm Anti-tampering E3Z-D81H connector 0.3m -M3
Self
diagnosis E3Z-D81-JOSHW
PNP Emission STOP E3Z-D81-GOSHW
output Light intensity
switching E3Z-D81-G2SHW
Emission STOP | OFF delay E3Z-D81-GOTHW
Light intensity | (always maq.
switching 10 ms) nfrared E3Z-D81-G2THW
Anti-tampering E3Z-D62H
Self
diagnosis E3Z-D62-JOSHW
NPN Emission STOP E3Z-D62-GOSHW
Light intensity
output - -
p switching E3Z-D62-G2SHW
Emission STOP | OFF delay E3Z-D62-GOTHW
Light intensity | (always .
switching 10 ms) E3Z-D62-G2THW
1m Self Nao.
|:| diagnosis E3Z-D82-JOSHW
Anti-tampering E3Z-D82H
PNP Emission STOP E3Z-D82-GOSHW
output Light intensity E37Z-D82-G2SHW
switching
Emission STOP | OFF delay E3Z-D82-GOTHW
Light intensity | (@lways o,
switching 10 ms) E3Z-D82-G2THW

Standard Photoelectric Sensor
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Model Number Structure

E3z-000-00000-00
123 4 567 8
L |
Select from Main Model  + Select from Model
Numbers table Number Suffixes table
1:Sensing type 2:Output form 3:Sensing distance 4:Additional functions
Code Meaning Code Meaning Code Meaning Code Meaning
T Through-beam 6 NPN output 1 Standard H Anti-tampering
R Retroreflective 8 PNP output 2 Long-distance Jo Self-diagnostic output
D Diffuse-reflective GO |Light emission stop
function
G2  |Light intensity
switching
5:Timer functions 6:Light source 7:Sensor type 8:Connection method
Code Meaning Code Meaning Code Meaning Code Meaning
S Without timers R Red light L Emitter 05 Pre-wired 0.5 m
T  |OFF-delay timer H |Infrared light (through-beam types) P1  |Pre-wired 1 m
Always 10 ms D Receiver —
(through-beam types) P2 Pre w!red 2m
w Emitter/receiver set PS5 |Pre-wired 5 m
(through-beam types) CN  [M8 connector (4-pin)
Retroreflective M M12 junction
connector (M1J) 0.3 m
M3  |MB8 junction connector
(M3J) 0.3 m (4-pin)

E3Z Preventive Maintenance Series 5



Rating/Performance
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Sensor Through-beam Retroreflective model Diffuse-reflective
type (with M.S.R. function)
Model | NPN E3Z-T61 (red light) E3Z-T61 (infrared light) E3Z-R61 E3Z-D61 E3Z-D62
output
Item PNP output| E3Z-T81 (red light) E3Z-T81 (infrared light) |E3Z-R81 E3Z-D81 E3Z-D82
Sensing distance 10m 15m 4 m (100 mm) 100 mm im

(When using the E39-R1S)

3 m (100 mm)(See note.)
(When using the E39-R1)

(White paper
100 x 100 mm)

(White paper
300 x 300 mm)

Standard sensing object

Opagque: 12-mm dia. min.

Opagque: 75-mm dia. min.

Differential distance

20% max. of sensing distance

Directional angle

Both emitter and receiver:

3to 5°

Both emitter and receiver:
3to5°

2t0 10°

Light source (wave length)

Red LED (660 nm)

Infrared LED (870 nm)

Red LED (660 nm)

Infrared LED (860 nm)

Power supply voltage

12t0 24 VDC +10%, ripple (p-p) 10% max.

Current consumption

Emitter: 15 mA, Receiver: 20 mA [30 mA max.

Control outp;ut

Load current less than 10 mA: 1 V max.

Load power supply: 26.4 VDC max., load current: 100 mA max., residual voltage
Load current 10 to 100 mA: 2 V max.

NTLPxCALLOUT: Residual voltage ]

Open collector output type (depends on the NPN/PNP output format)
Light-ON/Dark-ON switch selectable

Self-diagnostic output
(models with self-diagnostic
output only)

Only Sensors with self-diagnostic output: Load voltage 26.4 VDC max., load current 20 mA max. (residual voltage 1 V max.),
open collector output (NPN/PNP output depends on the model)

Light emission
stop function, light
intensity switching
function (models
with light emission
stop function/light

Input

NPN types:

Light OFF: Short-circuited to 0 V or 1.5 V max. (leakage current 1 mA max.), Light ON: Open (leakage current 0.1 mA max.
PNP types:

Light OFF: Short-circuited to +DC (positive pole of power supply) or within +DC to 1.5 V (absorption current 3 mA max.),
Light ON: Open (leakage current 0.1 mA max.)

Response

intensity switching
time

function only)

Operation or reset: 0.5 ms max. Operation or reset: 0.5 ms max.

Protective circuits

Reversed power supply connection protection, output short-circuit protection,
mutual interference prevention, reversed output connection protection

Reversed power supply connection protection,
output short-circuit protection, reversed output
connection protection

Response time

Operation or reset: Both 1 ms max.

Sensitivity adjustment

Single-turn adjustment

Timer functions (For models with
timer functions only)

OFF-delay (Always 103* ms)

Ambient illuminance

Incandescent lamp: 3,000 lux max., Sunlight: 10,000 lux max.

Ambient temperature

Operating: 25°C to 55°C, Storage: 40°C to 70°C (with no icing or condensation)

Ambient humidity

Operating: 35% to 85% RH, Storage: 35% to 95% RH (with no icing or condensation)

Insulation resistance

20 MQmin. at 500 VDC

Dielectric strength

1,000 VAC at 50/60 Hz for 1 minute

Vibration resistance

10 to 55 Hz, 1.5-mm or 300 m/s2 double amplitude for 2 hours each in X, Y, and Z directions

Shock resistance

Destruction: 500 m/s? for 3 times each in X, Y, and Z directions

Protective structure

IEC60529 P67

Connection method

Pre-wired type, M8 connector type, M12 junction connector, M8 junction connector, e-CON junction connector

Indicator lamp

Operation indicator (orange), stability indicator (green) Note that the emitter has the power indicator (orange) only.

Weight (Packedstate)

Pre-wired 0.5 m: Approx. 55 g Pre-wired 0.5 m: Approx.30 g
1m: Approx.75 g 1m: Approx.45g
2m: Approx.120 g 2m: Approx.65g
5m: Approx.250 g 5m: Approx.130 g

M8 connector: Approx.30 g M8 connector: Approx.20 g

M12 junction connector
M8 junction connector

0.3 m: Approx.75 g
0.3 m: Approx.50 g

M12 junction connector
M8 junction connector

0.3 m: Approx.45 g
0.3 m: Approx.30 g

Material Case PBT (polybutylene terephthalate)
Lens Methacylate resin Methacrylic resin Methacylate resin
Accessories Instruction manual (The Reflector or Mounting Bracket is not provided with any of the above models.)

Note: Values in parentheses indicate the minimum required distance between the sensor and reflector.

Standard Photoelectric Sensor




Characteristic data (typical)
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Parallel Movement
Through-beam
E3Z-T61/T81 (Red light)

E3Z-T61/T81 (Infrared light)

E 1000 1000
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> — >
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Receiver Output vs. Distance
Through-beam

E3Z-T61/T81 (Red light) E3Z-T61/T81 (Infrared light)
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c 50 c 50
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Sensing Object Size vs. Distance

Diffuse-reflective

E3Z-D61/D81 E3Z-D62/D82
£350 T 45 —
S
% Id White paper ©  4f Did //
© 3001 o
s e ;ﬁ S 35 o /SLIJS ey
@ |_— SuUsS @ r glossy surface,
o 4 o
250 (glossy surface) 3 /

200 //: 25 /
’y V4

150 //
1.5
100
/ // White paper
1 7 ‘
50 / Black carbor| 05 // Black carbon—
i |
0 50 100 150 200 250 300 350 0 50 100 150 200 250 300 350
Side length (one side) of sensing object: d (mm) Side length (one side) of sensing object: d (mm)
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Output Circuit Diagram

Additional funcitons: Self-diagnostic Output without Timer

NPN output

Output Mode

Model configura- Timing chart selection Output circuit
tion switch
E3Z-T61-JOS[ -] | Light-ON Incident LIGHT ON
S om0
_ _ | Operation  ON
E3Z-D62-JOSHW-LIL] i(ndicatO)r FE Through-beam receivers, Retroreflective models, Diffuse-reflective models
orange;

Output ON
trangistor OFF—:I— |Operation Stability

indicator # s~ indicator

Load Operates 1(orange) (green)
(Relay) Releases—:I— ' (Control output) :n?xnl/i) Relay)
[Between brown (1) to black (4)] 4
Main Black '-Fczald )
e, ela
Incident %P/\gﬁ ON circuit L 20 mA ly
Interrupted—:— ( ) 2 max.
Operation  ON .
indicator
(orange) OFF !
transistor OFF
Load Operates:l_lz
(Relay) Releases

[Between brown (1) and black (4)]

Brown 12t0 24 VDC

Dark-ON

i

A Zp
I) Orange (Self-diagnostic
output)
’\l ‘% 2o

Blue

3
oV

Through-beam emitters

| P ,]1\Brown
Power ~
y  indicator T
1 (orange) W 1
‘ N_Iain_t L 121024 VDC
circul T
i i
’ ,J\Blue
\13,/*
Note: Refer to Connector Pin Arrangement on page 17 for details on connector pin arrangement.
PNP output
Qutput Mode
Model configura- Timing chart selection Output circuit
tion switch
E3Z-T81-JOSLICI-JCJ | Light ON Incident LIGHT ON
oz oo a1 |(UON
E3Z-D82-JOSHW-[ ] ﬂﬁiﬁ‘é‘?" ON Through-beam receivers, Retroreflective models, Diffuse-reflective models

(orange) OFF

Output ON :| o T o Brown
transistor  OFF ) ]\ 12t0 24 VDC

O
|(-’§{>a|d )Operates :| Operation Stability N
elay) Releases yindicator ,» ¢ indicator A 7o
[Between brown (1) to black (4)] 1 (orange) (green) | 20 mA max.

H A\ Orange (Sel-diagnostic output) |

Dark ON : DARK ON Y T
Incident :| (D/ON) Main J X 2o (Control output)
Interrupted circuit —L 100 mA max.| Load

Operation  ON Black w (Relay)
indicator <
OFF 1 Load
(orange)
Output ON:| |: i (Relay)

)
transistor  OFF ﬂjmue oV

Load Operates -
(Relay) Releases :l_l:

[Between blue (3) and black (4)]

Through-beam emitters

¢ ,{\Brown
Power Y‘
1 indicator it 1
1 (orange) |™ 1
Main L 12t0o 24
circuit T vDC
1 1
1 1
| ’ %\Blue
_ I

Note: Refer to Connector Pin Arrangement on page 17 for details on connector pin arrangement.
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Additional functions: Emission Stop without Timer

NPN output
Output Mode
Model configura- Timing chart selection Output circuit
tion switch
E3Z-T61-GOSJ)-CJ0] |Light-ON Incident LIGHT ON
Egggg]gggﬁwgg Interrupted—D—D— (L/ON) Retroreflective models, Diffuse-reflective models
E3Z-D62-GOSHW-[IJ] Operation  ON ulm --
indicator OFF i
(orange) , Operation Stability
Output ON D D 1 indicator indicator
transistor  OFF (orange) (green) 100 mA
Load Operates (Control °U‘PUt)BIa K max.«J -
(Relay) Rel _D_D_ Main .
[%Eetav?ngn brown (1) and black (4)] 1 circuit _t & E]r;lﬁsmn stop
Emission ON ' 3
stop input OFF | __ . \r oV
Dark-ON Incident uln (DD'?SE)ON Through-beam receivers
Interrupted

Operation ON
indicator

(orange) OFF
transistor  OFF

Load Operates

(Relay) Releases
[Between brown (1) and black (4)]

ol

! Operation 24

Stability
y indicator indicator
(orange) (green)

Main
circuit

(Relay) Releases
[Between blue (3) and black (4)]

Emission ~ ON __ ov
stop input  OFf _D_D_
- Through-beam emitters o .
Power indicator
1 (orange) Brown 12to 24 VDC
Emission ~ ON :| 1
stop input  QFF
[Between blue (3) and pink (2)] 1
LED for ON :|_|: : Main.‘
emitter circui
. OFF 1 (Emission stop input)
Indicator ON :I_E 1
(orange) OFF : ’ ,13\ ov
1
L ——— _T Blue
Note: Refer to Connector Pin Arrangement on page 17 for details on connector pin arrangement.
PNP output
Output Mode
Model configura- Timing chart selection Output circuit
tion switch
E3Z-T81-GOSLI[J-LJJ | Light-ON Incident LIGHT ON
E3Z-R81-GOSRW-LI[] _D_D_ (L/ON) Retroreflective models, Diffuse-reflective models
E3Z-D81-GOSHW-0] peratmerTeped '
E3Z-D82-GOSHW-[1[J P ON mlim - - L Brown 1210 24 VDC
(orange) ~ OFF  Operation Stability Emission
Output ON D D 1 indicato)r |(ndicat§)r I s 2 o stop input
transistor  OFF orange, green », A Zp 1 Fin
Load Operates _L Black -
(Relay) Releases—D—D— Main (Control output) 100 mA\ [ Load
[Between blue (3) and black (4)] ! circuit Blue MaX- Relay)
Emssion ON D D ' ©)
stop input  OFF | oV
Dark-ON Incident DARK ON | Through-beam receivers
Interrupted —D—D— (D/ON)
Operation  ON I s - ] ,{\Brown 12to 24 VDC
indicator Operation Stability
[P >
(orange) OFF , indicator indicator L .
Output ON (orange) (green) A Zo |
transistor  OFF 1D_E _L Black -
Load Operates Main
circuit

@
(Control output) 100 mA\ [ Load
Blue MaX- (Relay)
®

[Between brown (1) and pink (2)]

LED for ON :I_E
emitter OFF
Indicator ON :I_I:
(orange) OFF

Emission ON oV
stop input  OFf _D_D_ - -
- Through-beam emitters __ .
mwer indicator
ON (orange) Brown 12to 24 VDC
Emission
stop input  opf l:l (Emission stop input)

1
1

1 Main
i circuit
1

1

ov

Note: Refer to Connector Pin Arrangement on page 17 for details on connector pin arrangement.

E3Z Preventive Maintenance Series
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Additional functions: Light intensity Switching without Timer

NPN output

Output Margin Timing chart Mode Mode

Model configura- | in light selection selection Output circuit
tion intensity switch switch
E3Z-T61-G2SLI-CI0J [Light-ON | x2 min. Incident LIGHT ON
E3Z-R61-G2SRW-[IJ (Diffuse- Interrunted (L/ON)
E3Z-D61-G2SHW-[1[] relective | -erpe
E3Z-D62-G2SHW-[1[] models: [ pheElon  ON -
x1.4 min.) | (orange)  OFF

Output ON
transistor OFF—:I—
Load Operates
(Relay) Releases —:I—
[Between brown (1)
and black (4)]

Light intensity ~ ON D
switching input - oFF

X2 max.

. Incident
(Diffuse-
relective Interrupted ) ) )
models: Ogeration ON Retroreflective models, Diffuse-reflective models
: her
x4 max)| fossor ope LI -

Stability
indicator
(green)

Output ON D IOperalion A
transistor  OFF : indicator
Load Operates (orange)
(Relay) Release[sB—D—D—‘ > o

etween brown :

M L .

and black (4)] Cil’acllr}it x L|g.ht intensity

Light intensty ~ ON D switching input

1
1 3
switching input  OFF I Y oY

Dark-ON | x2 min. DARK ON

) Incident D Through-beam receivers
(Dlﬁu-se- Interrupted (D/ON) ’
relective Operation I /;_ 4
models: insicator ON j_: , Operation Stability
x1.4min.) | (orange)  OFF | indicator indicator
Output ON (orange) (green)
transistor OFFj—E —
. @
Load Operates:l_l: Main A
(Relay) Releases ' eireut 22 | Bue
[Between brown (1) 3
and black (4)] I - -- Y oY
Lightintensity ~ ON D
switching input  QFF
X2 max. ;
. Incident
(Diffuse-
relective Operat'i'::"“p;j
models: indicator
x1.4max.) | (orange) OFF

transistor  OFF
(358 messee 1 [ [
(Relay) Releases
[Between brown (1)
and black (4)]

Light intensity ON
switching input  OFF

Through-beam emitters

[Enwer indicator

oV

Lightintensity ~ ON | (orange) Brown 10to 30 VDC
switching input OFF—:I— 1
[Between blue (3) and pink (2)] |
1
LED for ON :I_IZ . Main
emitter
: OFF ! circuit
Indicator ON :l_l: ' (Light intensity
(orange)  ofFf ’ ! switching input)
. RN
1

Note: Refer to Connector Pin Arrangement on page 17 for details on connector pin arrangement.
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PNP output
Output Margin Mode
Model configura- | in light Timing chart selection Output circuit
tion intensity switch
E3Z-T81-G2S[][J-[IJ |Light-ON |x2 min. Incident LIGHT ON
E3Z-R81-G2SRW-[] (Diffuse- Int ted (L/ON)
E3Z-D81-G2SHW-J relective nterfupte
E3Z-D82-G2SHW-[1[] models: | Operation  ON -
T indicator
x1.4min.) | (orange) OFF
Output ON
transistor o
Load Operates
(Relay) Releases—:I—
[Between blue (3)
and black (4)]
Lightintensity ~ ON
switching input  OFF
X2 max. ;
. Incident
(Diffuse- Interrupted
relective nterrupte Retroreflective models, Diffuse-reflective models
models: Qg?rat""” ON
x1.4max.)| (orange) orr— 1 P - dBown  121024VDC
Output ON 1 Operation Stability Light intensity
transistor OFF_D_D_ yindicator indicator = 2 switching input
Load Operat (orange) (green) I . A Zo 1 Pink
oa perates Black =
(Relay) Releases—D—D— ) _L ®
[Between blue (3) Main 100 mA [ Load
and black (4)] ' circuit Blue M- (Relay)
Lightintensity ~ ON | ® oV
switching input  OFF - -
Dark-ON | x2 min. ; DARK ON | Through-beam receivers
(Diffuse inident g (DION)
relective Interrupted I . - 7 Brown 121024 VDC
models: _Og_eratnon ON:I_E ; Operation Stability \i/
x1.4min) | @ icator , indicator indicator L_ .
g’;?:lie) ON (orange) (green) Ao,
transistor OFF:|—|: L Black T
Load Operates X glilraclﬂit 100 mh Load
(Relay) Re|eases:|_|: 1 Blue M (Relay)
[Between blue (3) | ® oV
and black (4)] -- --
Light intensity ~ ON
switching input  OFF
X2 max. ;
. Incident
(Diffuse- Interrt ted—:|—
relective Operation UPON
models: indicator :lj_:
x1.4max.)| (orange) OFF
Sarmor ope ] [ T
transistor o
Load Operates
(Relay) Releases
[Between blue (3)
and black (4)]
Light intensity ON
switching input  OFF
- === Through-beam emitters
Power indicator
Light intensity ~ ON \ (orange) Brown 10to 30 VDC
switching input OFF '
[Between brown (1) and pink (2)] | Light intensity switching input)
LED for ON :|_|: )
emitter OFF : Z‘i‘ﬂit
Indicator ON :I_I: '
(orange)  Off 1
' ’ A ov
L Blue

Note: Refer to Connector Pin Arrangement on page 17 for details on connector pin arrangement.

E3Z Preventive Maintenance Series
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Additional functions: Emision Stop with Fixed OFF-delay Timer

NPN output
Qutput Mode
Model configura- Timing chart selection Output circuit
tion switch
E3Z-T61-GOTLI-CI] Light-ON Incident LIGHT ON
Eggggl ggﬂngg Interruptedj—D— (L/ION) Retroreflective models, Diffuse-reflective models
E32-D62-GOTHW-[] Operation  ON _E‘_E‘T --
indicator
Pl
(orange) ~ OFF | Operation Stability
Output ON _EI_EI_  indicator indicator
transistor  oFf (orange) (green)
Load Operates r
(Relay) Releases—El—El— I\/llainl |, .
[Between brown (1) and black (4)] : circuit A Zp ilir;:ﬁsmn stop
Emission ~ ON 3
stop input  OFF | - - \r ov
T: OFF-delay time
Dark-ON : DARK ON
Incident D D (DION)
_'”te”“p‘ed-ﬂﬂ:—t Through-beam receivers
Operation ON
indicato - ==
l(orlange; OFF | oA - Brown 12to 24 VDC
ON Operation Stability
Output  indicator indicator
transistor OFF (orange) (green)
Operates -
Output
eartor etoasos — 1 L wein
[Between brown (1) and black (4)] circuit

Emission

ON D
stop input OFF

T: OFF-delay time

oV

Emission
stop input

ON
OFF—:I—

[Between blue (3) and pink (2)]

Through-beam emitters

Power indicator

| (orange) Brown 10 to 30 VDC

Emission 0]

A o
stop input  QFF

T: OFF-delay time

LED for ON :I_E ' g?gﬂit
emitter
OFF ' (Emission stop input)
Indicator ~ ON o !
(orange)  opg i ’ & ov
L Blue
Note: Refer to Connector Pin Arrangement on page 17 for details on connector pin arrangement.
PNP output
Output Mode
Model configura- Timing chart selection Output circuit
tion switch
E3Z-T81-GOTCLILI-CIC] Light-ON Incident LIGHT ON
E3Z-R81-GOTRW-LICJ nt ted (L/ON)
E3Z-D81-GOTHW-LIJ nterrupte - p -
E37-D82.GOTHW-C1] Operation  ON ﬂ‘ﬁ‘j Retroreflective models, Diffuse-reflective models
indicator - -
(orange) OFF A Brown 12t0 24 VDC
ON N4 - 1 —
Output _D_EL | Operation Stability Emission
transistor  off 1 indicator indicator I = 2 stop input
(orange) (green) ‘A Zp  Pink
Load Operates
Black -
(Relay) Releases ) _L @ ac
[Between blue (3) and black (4)] Main 100 mA\[ Load
Emission ON ! circuit max. Relay
stop input OFF—D— 1 Blue
T: OFF-delay time | - -
Dark-ON Incident (DDegﬁ)ON Through-beam receivers
Interrupted I p - B 12t0 24 VDC
. T T yBrown
i(rzgiecraat%orn ONﬁE ! Operation 24 Stability I
(orange) OFF y indicator indicator |, h
9 (orange) (green) ‘X Zo
artor ope L T T
transistor  Ofp B|a°k b
Main
(Relay) Releases 1 Blue y
[Between blue (3) and black (4)] | ©

A -
[Between brown (1) and pink (2)]
LED for ON :l_l:
emitter OFF
Indicator ON
(orange) OFF :l_l:

Power indicator

| (orange) Brown 10 to 30VDC

Emission stop input)

circuit

oV

1
1 Main
1
1
1

Note: Refer to Connector Pin Arrangement on page 17 for details on connector pin arrangement.
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Additional functions: Light Intensity Switching with Fixed OFF-delay Timer

oV

NPN output
Output | Margin in Mode
Model configura- | light inten- Timing chart selection Output circuit
tion sity switch
E3Z-T61-G2T[ -] |Light-ON |x2 min. Incident LIGHT ON
E3Z-R61-G2TRW-[I[J (Diffuse- Interrupted (L/ON)
E3Z-D61-G2THW-[[] relective Operation T [«
E3Z-D62-G2THW-[1] models: indicator ON_:_
x1.4 min.) | (orange)  OFF
Output ON
transistor OFF—:l—
Load Operates
(Relay) Releases
[Between brown (1)
and black (4)]
Lightintensity ~ ON D
switching input  OFF
T: OFF-delay time
X2 max. .
(Diffuse- Incident D D
relective Interrupted
models: | Operation ON_-E‘_H
x1.4 max.) ;2,;%22; OFF Retroreflective models, Diffuse-reflective models
Output ON - -
i Brown 12t0 24 VDC
transistor _D_D_
OFF !Operation < A Stability
Load OPerateSﬂ_D_ , indicator indicator ®
(Relay) Releases (orange) (green) 1 100 mA
[Between brown (1) (Control output)) gjatk max.dj =
and black (4 @
Light intensity ~ ON @ N Main + 7 Light intensity
switching input  QFF h circuit 4 2 o switching input
3
T: OFF-delay time | T ov
Dark-ON  |x2 min. Incident DARK ON | Through-beam receivers
(Diffuse- (D/ON)
relective o Interruptede Pa I -
eration e
models: ingicator ON , Operation A A Stability
x1.4 min.) | (orange)  OFF | indicator indicator
Output ON :I_I: (orange) (green)
transistor  ofFfF & -
Load Operates:l_lz Main‘t j
(Relay) Releases : circui A Zp Blue
[Between brown (1) 3
and black (4)] I . - T ov
Light intensity ON
switching input  OFF
T: OFF-delay time
X2 max. Incident
(Diﬁu-se- Interrupted —D—D—
relective B T T
. Operation ON
models: indicator
x1.4max.)| (orange) OFF
transistor  ofFfF
g i
(Relay) Releases
[Between brown (1)
and black (4)]
Lightintensity ~ ON D
switching input  OFF
T: OFF-delay time
- --- Through-beam emitters
Power indicator
on 1 (orange) Brown 10 to 30 VDC
Emission 1
stop input OFF—E—
[Between blue (3) and pink (2)] | 1
LED for ON 1 Main
emitter OFF:|—|: ! circuit
Indicator ~ ON 1 (Light intensity
(orange) :l_E ! switching input)
OFF 1
1
1

Note: Refer to Connector Pin Arrangement on page 17 for details on connector pin arrangement.
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PNP output
Output | Margin in . ) Mode
Model configura- | light inten- U cha;twl\illtgﬁe allEian selection Output circuit
tion sity switch
E3Z-T81-G2T[ -] |Light ON |x2 min. Incident LIGHT ON
E3Z-R81-G2TRW-[[] (Diffuse- Interrupted (L/ON)
E3Z-D81-G2THW-[[] relective Operation T =
E3Z-D82-G2THW-[J models: | pRoE ON_:_
x1.4min.) | orangey  OFF
AL e
transistor o
(R5a) romason L]
(Relay) Releases
[Between blue (3)
and black (4)]
Light intensity ~ ON
switching input  OFF
T: OFF-delay time
X2 max. ;
Incident
(Diffuse-
: Interrupted
relective | oo P Tt T
models: indi ON
indicator . . .
x1.4 max.)| (orange) OFF Retroreflective models, Diffuse-reflective models
Output ON -- --
transistor OFF—D—D- oo A\Brown 12t024 VDC
1 Operation Stability Light intensity
I(_é)ald ) Opefates_‘:l_‘zl_ yindicator indicator I ] 2 switching input
€lay) Releases (orange) (green) A Zo 1 Pink
[Between blue (3) —{ Black =
and black (4)] Mai @ \
A ain (Control output) 100 mA Load
Light intensity ~ ON \ ircui
switching input  OFF 1 cirouit Blue max. (Relay)
T: OFF-delay time |
Dark ON XS.fT'n' Incident D&gﬁ ON Through-beam receivers
(Diffuse- erupros 1 |(O/ON) - -
models: Operation ON I P - ] A\Brown 121024 VDC
2. indicator F H Operation Stability
x1.4min.) | (orange) O | indicator indicator L
Output ON (orange) (green) X 2o,
transistor o :l_l: —L Black -
. @
Load Operates |: Main (Control output) 100 mh Load
(Relay) Releases ! circuit Blue MaX: (Relay)
[Between blue (3) ! ®
and black (4)] |
Light intensity ~ ON T T
switching input  OFF
T: OFF-delay time
X2 max. Incident
(Dlﬁu-se- Interrupted —D—D—
relective ) T T
models: Operation ON
. indicator
x1.4 max.) (orange) ~ OFF
oo oy L [T
transistor o
o) romasee [ [
(Relay) Releases
[Between blue (3)
and black(4)]
Lightintensity ~ ON
switching input  OFF
T: OFF-delay time
Through-beam emitters
Power indicator
Lightintensity ~ ON 1 (orange) Brown 10 to 30 VDC
switching input OFF—: 1
[Between brown (1) and pink (2)] | Light intensity switching input)
emitter OFF [ circuit
Indicator ON :I_I: 1
(orange) OFF ’ 1
i 4 ov
L Blue

Note: Refer to Connector Pin Arrangement on page 17 for details on connector pin arrangement®
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Connection pin arrangement

M12 Junction Connector M8 Connector (-CN)
(-M1) M8 Junction Connector (-M3)

M12 M8
connector pin arrangement connector pin arrangement

© O 00
@ @
®

Precautions

Connectors (Sensor I/0O connectors)

M8 Connector (-CN)
M8 Junction Connector (-M3)

Pin No. Wire

colors
®0 g‘ 7\ -Brown
@ @ 2 1 White
% ] Blue
4 Black

XS3F-M421-402-A
XS3F-M421-405-A
XS3F-M422-402-A
XS3F-M422-405-A

‘ /\ Caution

Do not connect an AC power supply to the Sensor. If AC power (100
VAC or more) is supplied to the Sensor, it may explode or burn.

Precautions for Safe Use

Be sure to abide by the following precautions for the safe operation of
the Sensor.

Wiring
Power Supply Voltage and Output Load Power Supply
Voltage

Make sure that the power supply to the Sensor is within the rated
voltage range. If a voltage exceeding the rated voltage range is
supplied to the Sensor, it may be damaged or burn.

Load
¢ Do not exceed the rated load.

¢ Do not short-circuit the load, otherwise the Sensor may be
damaged or explode.

¢ Do not connect the power supply to the Sensor with no load
connected, otherwise the internal elements may explode or burn.

Operating Environment
Do not use the Sensor in locations with explosive or flammable gas.

‘ Precautions for Correct Use

Design

Power Reset Time

The Sensor is ready to operate 100 ms after the Sensor is turned
ON. If the load and Sensor are connected to independent power

supplies respectively, be sure to turn ON the Sensor before
supplying power to the load.

Wiring
Avoiding Malfunctions
If using the Photoelectric Sensor with an inverter or servomotor,

always ground the FG (frame ground) and G (ground) terminals.
Otherwise, the Sensor may malfunction.

Mounting
Mounting the Sensor

o |f Sensors are mounted face-to-face, make sure that the optical
axes are not in opposition to each other. Otherwise, mutual
interference may result.

* Always install the Sensor carefully so that the aperture angle range
of the Sensor will not cause it to be directly exposed to intensive
light, such as sunlight, fluorescent light, or incandescent light.

e Do not strike the Photoelectric Sensor with a hammer or any other
tool during the installation of the Sensor, or the Sensor will lose its
water-resistive properties.

e Use M3 screws to mount the Sensor.

¢ The degree of protection is IEC IP67, but avoid use in water, or
outdoors.

» When mounting the case, make sure that the tightening torque
applied to each screw does not exceed 0.54 N-m.

Connectors

o Always turn OFF the power supply to the Sensor before connecting
or disconnecting the metal connector.

o Hold the connector cover to connect or disconnect it.

e Secure the connector cover by hand. Do not use pliers, otherwise
the connector may be damaged.

o |f the connector is not connected securely, it may be disconnected
by vibration or the proper degree of protection of the Sensor may
not be maintained.

Cleaning

Never use paint thinners or other organic solvents to clean the
surface of the product.

E3Z Preventive Maintenance Series
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Note: All units are in millimeters unless otherwise indicated.

Through-beam
Pre-wired models

E3z-TL O

Receiver

e 20—

12.45
Operation indicator 8.8
(orange)
3.2 4.3

1(%.3 1(3.4 E ?:ggiﬁj[E
T

Operation selector
Sensing adjuster

Stability indicator (green)

Vinyl-insulated round cable with 3 or 4 conductors, 4-mm dia.
(0.2 mm? with 1.1-dia. insulator); standard length: 2 m

Emitter

Power indicator (orange)

f—17—»

Two, M3
Vinyl-insulated round cable with 3 or 4 conductors, 4-mm dia.
(0.2 mm? with 1.1-dia. insulator); standard length: 2 m

M12 Junction Connector (-M1)

Vinyl-insulated round cable
with 2, 3, or 4 conductors, 4 dia.;
\ standard length: 0.3 m

\\
M12x 1
M8 Junction Connector (-M3)

Vinyl-insulated round cable
with 2, 3, or 4 conductors, 4 dia.;
standard length: 0.3 m

Receiver Connector Pin Arrangement

Terminal Specifications
No.
1 +V
2 Unused or self-diagnostic
output
3 oV
4 Output

Emitter Connector Pin Arrangement

Through-beam
M8 Connector

E3Z-T

Receiver L O
qe 1qe I ika]

|+—20—|

12.45
Operation indicator 8.8
(orange)
30 4.3

Operation selector

Stability indicator (green)
Sensing adjuster

Terminal Specifications
No.
1 +V
2 Unused, emission stop input,

or light intensity switching input

3 oV

4 Unused

Emitter

—l7 2 f—

Optical axis, (|

f
18 11
A 5

I~ Lens

1(%.8 1(3.4 773 —@%

M8 connector

18
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Retroreflective
Pre-wired models

E3Z-RUI LI

Diffuse-reflective
Pre-wired models

Operation indicator (orange)

[«—20 —|

12.45

32 43

1(.3.8 1(3.4 = i@ﬂ}

Operation selector

Stability indicator (green)
Sensing adjuster

M12 Junction Connector (-M1)

Vinyl-insulated round cable
with 3 or 4 conductors, 4 dia.;
standard length: 0.3 m

\
M12 x 1
M8 Junction Connector (-M3)
| Vinyl-insulated round cable

1 with 3 or 4 conductors, 4 dia.;
o >\ standard length: 0.3 m

Connector Pin Arrangement

E3Z-D[1[] Two, 7-dia.
Receiver lenses T

Optical axis\ ..l 21 T

18 4 By pooo1 204

l 15.5

; | Two, M3
Emitter Vinyl-insulated round cable with 3 or 4 conductors, 4 -mm dia.
(0.2 mm?with 1.1-dia. insulator); standard length: 2 m
Retroreflective 2
M8 Connector type 1245
ESZ_RD ] Operation indicator (orange) 88
32 43

Diffuse-reflective
M8 Connector type

E3Z-DUI LI

Two, 7-dia.

oo
10.8 10.4
v

y;‘ ‘% o

Stability indicator (green)

Operation selector
Sensing adjuster

17—
Receiver | lenses 211 o e
Optical axis \(,..I... ’ @
i
1 f 4 31 2514
Two.
Emitter 1(3'4 M3

M8 connector
9.75

Terminal Specifications
No.

1 +V

2 Unused, self-diagnostic output,
emission stop input, or light
intensity switching input

3 oV

4 Output

E3Z Preventive Maintenance Series
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* The application examples provided in this catalog are for reference only. Check functions and safety of the equipment before use.
* Never use the products for any application requiring special safety requirements, such as nuclear energy control systems, railroad systems, aviation systems, medical equipment, amusement

machines, vehicles, safety equipment, or other application involving serious risk to life or property, without ensuring that the system as a whole has been designed to address the risks, and
that the OMRON products are properly rated and installed for the intended use within the overall equipment or system.

ALL DIMENSIONS SHOWN ARE IN MILLIMETERS.
To convert millimeters into inches, multiply by 0.03937. To convert grams into ounces, multiply by 0.03527.

Cat. No. E39E-EN-01 In the interest of product improvement, specifications are subject to change without notice.

OMRON EUROPE B.V.

Wegalaan 67-69,
NL-2132 JD, Hoofddorp,
The Netherlands

Phone: +31 23 568 13 00
Fax: +3123568 13 88
WWW.eu.omron.com
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Laser Photoelectric Sensor with Built-in Amplifier

E3Z-Laser

Compact
photoelectric sensor
with LASER light

The E3Z LASER sensor in compact

plastic housing features visible LASER

light for precision positioning and detec-

tion applications.

* Visible LASER light for precision posi-
tioning and small object detection

* High power LED for high functional
reserve

Through-beam and Retroreflective Sensors

Greatly Enhanced Beam Visibility for Easier Optical Axis Ad-

justment of Sensors

* The optical design maximizes the linear propagation of la-
ser beams. Red laser beams (class 1) can be precisely
aligned on the targeted position.

* The functional reserve of the rated through-beam sensing
distance of 60 m provides sufficient allowance, enabling
Through-beam Models to be used reliability even in dusty
environments.

Detect the sides of large tiles.

Reliable Detection of Small Objects and Narrow Gaps with the

Small Spot

* The spot diameter for Through-beam and Retro-reflective
Models is 5 mm (a typical example at 3 m), making it possi-
ble to detect small workpieces at long distances.

* The sensing distance for Retro-reflective Models is 15 m
(when an E39-R1S Reflector is used). This is the longest
leeway in the industry.

Count bottles.

E3Z Laser Models
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BGS Models
Long-distance Sensing at 300 mm (White Paper)

Detect chip components on tape.

A Low Black/White Error for Applications with Mixed Colors

¢ A black/white error as low as 5% makes detection and op-
eration more stable.

\}\\E\ S
N .
= Detect protruding straws.

Easy Detection of Small Workpieces and Minor Differences in
Levels with the Small Spot

¢ Stable detection is possible with no influence from a glossy
background frame.

* The spot diameter for BGS models is 0.5 mm (typical exam-
ple at 300 mm). Combined with an hysteresis of only 5%,
even minute differences can be detected.

* Models with a response time of 0.5 ms (E3Z-LL[J3/[18) are
available as standard models for fast-moving objects.

Map liquid crystal glass.

Advanced Optical Technology of the E3Z Laser

Laser beam directional deviation can be suppressed and spot
diameters can be freely customized. This is achieved through
high-precision alignment technology based on LD and emitter
lens modularization. The lens position can be adjusted inline.
(Patent pending.)

Holder

Laser beam

Emitter lens

Laser Diagram Conceptual Diagram

By precisely adjusting the emitter lens in the vertical, horizon-
tal, and depth directions, alignment can be achieved with min-
imal directional deviation (to +1 degree).

Laser Photoelectric Sensor with Built-in Amplifier
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Ordering Information

Sensors 1 Red light
. . Response . . Model
h A h .
Sensing method ppearance Connection method time Sensing distance NPN output | PNP output
Pre-wired (2 m)*1 *2 E3Z-LT61 E3Z-LT81
Through-beam ) )
19 — Standard M8 Connector 1160m | E37.1Te6 | E3Z-LTS6
N L
Pre-wired (2 m)*1 *4 | E3Z-LR61 E3Z-LR81
— R
: (Using E39-R1) = (300 mm
Retro-reflective with — @ 9 7 m
MSR function A Standard M8 Connector 1ms %}(QOO mm) E3Z-LR66 | E3Z-LR86
3 7m
(Using E39-R6) (200 mm)
Pre-wired (2 m)*1 I20 \ 40 I E3Z-LL61 E3Z-LL81
to mm
(Min. distance set)
Standard M8 Connector [120 to 300 mm E3Z-LL66 E3Z-LL86
Distance-settable ‘ . (Max. distance sef)
(BGS Models) ) g Pre-wired (2 m)*1 I2 | 40 I E3Z-LL63 | E3Z-LL83
5 to mm
0.5 ms (Min. distance set)
Standard M8 Connector ' [125 to 300 mm E3Z-LL68 E3Z-LL88

(Max. distance set)
| l

*1. Pre-wired Models with a 0.5-m cable are also available for these products. When ordering, specify the cable length by adding “0.5M” to the end of the model number
(e.g., E3Z-LT61 0.5M).
M12 Pre-wired Connector Models are also available. When ordering, add “-M1J” to the end of the model number (e.g., E3Z-LT61-M1J). The cable is 0.3 m long.
The following connection forms are also available. Ask your OMRON representative for details.
Pre-wired Models with 1-m or 5-m cables
Pre-wired Connector Models with M8 4-pin connectors, M8 3-pin connectors.
*2. Consult with your OMRON representative if a distance of more than 10 m is required. Models with large custom-size spots can be produced. These make optical
axis adjustment easier and allow the beam to be received more stably by the Receiver even if vibration is present.
*3. The Reflector is sold separately. Select the Reflector model most suited to the application.
*4. Values in parentheses indicate the minimum required distance between the Sensor and Reflector.

Accessories (Order Separately)
Slits (for E3Z-LTLILJ)

Slit width Sensing distance Mumen detgctable ciees Model Contents
(typical)
One set
0.5 mm dia. 3m 0.1 mm dia. E39-S65A (contains Slits for both the
Emitter and Receiver)
Reflectors (for E3Z-LRLILI)
Name Sensing distance (typical) Model Remarks
15 m (300 mm) E39-R1S * Retro-reflective models are not provided with
Reflectors.
Reflector 7 m (200 mm) E39-R12 « Separate the Sensor and the Reflector by at least the
. distance given in parentheses.
7/m (200 mm) E39-R6 ¢ The MSR function is enabled.

E3Z Laser Models 3



OomRrRon

Mounting Brackets

Appear- Quantity Remarks Appear- Model | Quantity Remarks
ance ance
4 E39-L153 1 ‘i,f E39-L98 1 Metal Protectlv*e Cover
e P Bracket *1
f"" (%3
Mounting Brackets
E39-L104 1 E39-L150 1 set
(Sensor adjuster)
i Easily mounted to the alumi-
i Horizontal Mounting num frame rails of conveyors
@ E39-L43 1 Bracket*1 and
) easily adjusted.
(03 ‘ -
E39-L151 1set For left to right adjustment
P~
! E39-L142 1 Horizontal Protective Cover
i Bracket*1
p [+
.J g
E39-L44 1 Rear Mounting Bracket " E39-L144 1 Compact Protective Cover
/7 Bracket (For E3Z only) *1

*1. Cannot be used for Standard Connector models.

Note: When using Through-beam models, order one bracket for the Receiver and one for the Emitter.

Sensor /0 Connectors
(Please refer to accessary datasheet E26E-EN-01 for a complete overview of all available sensor connectors)

Size Cable Appearance Cable type Model

2m XS3F-M421-402-A
Straight 5m XS3F-M421-405-A

M8 4-wire
2m XS3F-M422-402-A
L-shaped 5m XS3F-M422-405-A

Standard

2m XS2F-D421-DCO-A
M12 Straight 5m XS2F-D421-GCO-A

(For -M1J 3-wire
models) 2m XS2F-D422-DCO-A
L-shaped 5m XS2F-D422-GC0-A

Laser Photoelectric Sensor with Built-in Amplifier



Ratings and Specifications

OomRrRon

Standard sensing object

Sensing Retro-reflective with .
method Through-beam MSR function Distance-settable (BGS models)
Response Standard response High-speed response
] NPN output E3Z-LT61/-LT66 E3Z-LR61/-LR66 E3Z-LL61/-LL66 E3Z-LL63/-LL68
ode
Item PNP output E3Z-LT81/-LT86 E3Z-LR81/-LR86 E3Z-LL81/-LL86 E3Z-LL83/-LL88
0.3to15m White paper White paper

(when using E39-R1) (100 x 100 mm): (100 x 100 mm):

Sensing distance 60 m *1 0.2t07m 20 to 300 mm 2510 300 mm

9 (when using E39-R12) Black paper Black paper

0.2t07m (100 x 100 mm): (100 x 100 mm):

(when using E39-R6) 20 to 160 mm 25 to 100 mm

White paper White paper
(100 x 100 mm): (100 x 100 mm):

Set distance range 40 to 300 mm 40 to 300 mm

9 Black paper Black paper
(100 x 100 mm): (100 x 100 mm):

40 to 160 mm 40 to 100 mm

Spot diameter (typical) 5mmdia.at3m 0.5 mm dia. at 300 mm
Opaque: Opaque:

12 mm dia. min. 75 mm dia. min.

Minimum detectable
object (typical)

6 mm dia. opaque object at 3 m 0.2 mm dia. stainless-steel pin gauge at 300 mm

Differential travel

5% max. of set distance

Black/white error

5% at 160 mm 5% at 100 mm

Directional angle

Receiver: 3to 15° ‘

Light source (wavelength)

Red LED (655 nm), JIS CLass 1, IEC Class 1, FDA Class Il

Power supply voltage

12 to 24 VDC+10%, ripple (p-p): 10% max.

Current consumption

Emitter: 15 mA
Receiver: 20 mA

30 mA max.

Control output

Load power supply voltage: 26.4 VDC max., Load current: 100 mA max., Open collector output

Residual output voltage

Load current of less than 10 mA: 1 V max.
Load current of 10 to 100 mA: 2 V max.

Output mode switching

Switch to change between light-ON and dark-ON

Protection circuits

Reversed power supply
polarity protection,
Output short-circuit pro-
tection, and Reversed
output polarity protection

Reversed power supply polarity protection, Output short-circuit protection,
Mutual interference prevention, and Reversed output polarity protection

Response time

Operate or reset:

Operate or reset: 1 ms max. 0.5 ms max.

Sensitivity adjustment

Five-turn endless adjuster

One-turn adjuster

Ambient illumination
(Receiver side)

Incandescent lamp: 3,000 Ix max.
Sunlight: 10,000 Ix max.

Ambient temperature range

Operating: 10 to 55 ° C, Storage: -25 to 70 ° C (with no icing or condensation)

Ambient humidity range

Operating: 35% to 85%, Storage: 35% to 95% (with no icing or condensation)

Insulation resistance

20 MQ min. at 500 VDC

Dielectric strength

1,000 VAC, 50/60 Hz for 1 min

Vibration resistance

Destruction: 10 to 55 Hz, 1.5 mm double amplitude for 2 hours each in X, Y, and Z directions

Shock resistance

Destruction: 500 m/s? 3 times each in X, Y, and Z directions

Degree of protection

IP67 (IEC 60529)

Connection method

Pre-wired cable (standard length: 2 m): E3Z-LUJU1/-LLICI3
Standard M8 Connector: E3Z-LLIC16/-LLIC18

Indicator

Operation indicator (orange)
Stability indicator (green)
Emitter for Through-bream Models has power indicator (orange) only.

E3Z Laser Models
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Sensing Retro-reflective with .
method Through-beam MSR function Distance-settable (BGS models)
Response Standard response High-speed response
S NPN output E3Z-LT61/-LT66 E3Z-LR61/-LR66 E3Z-LL61/-LL66 E3Z-LL63/-LL68
odel
Item PNP output E3Z-LT81/-LT86 E3Z-LR81/-LR86 E3Z-LL81/-LL86 E3Z-LL83/-LL88
Pre-wired cable
Weight 2 m) Approx. 120 g Approx. 65 g
(packed Standard
state e
) Connector Approx. 30 g Approx. 20 g
Case PBT (polybutylene terephthalate)
Material ifi
Lens Modlflecrlep:i)rl]yarylate Methacrylic resin Modified polyarylate resin
. Instruction manual
Accessories

(Neither Reflectors nor Mounting Brackets are provided with any of the above models.)

*1. Consult with your OMRON representative if a distance of more than 10 m is required. Models with large custom-size spots can be produced. These make optical
axis adjustment easier and allow the beam to be received more stably by the Receiver even if vibration is present.

Note: An emission stop function can be added to Through-beam Models as a custom function. Ask your OMRON representative for details.

Laser Photoelectric Sensor with Built-in Amplifier
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Engineering Data (Typical)

Parallel Operating Range

Through-beam Models Retro-reflective Models for transparent objects
E3Z-LTCI] E3Z-LRLCIC]
£ 150 g 6o \ ‘ ‘
£ £ E39-R1S -E4—-
% 100 N\ // E Jry A Iyﬂ d
o
8 \\/ 8 ‘ E39-R6 [ X~
8 s 8 20 > \4
§ N
0 20 40 60 0 10 15 20 25 30|
/__/
-50 % 00 | /"C’—/
/
\ = \
//\ / E39-R12
~100 \ ‘ J—— -40 V
~150 \ -60
Distance X (m Distance X (m)
Operating Range at a Set Distance Operating Range at a Set Distance
of 300 mm of 40 mm
BGS Models BGS Models
E3Z-LLCI] E3Z-LLOT]
’E‘ 250 T T € 3
A / ’\\ j\? Sensing object: >§' / e
()
2 150 + 100x1goo rlnm— 5 2 d
< / |- x|~ white paper [ / 3 j,
.§’ 1.00 g ] N Sensing object:
© [ 100 1
2 050 \\ 2 — white paperrnm
e} T~ e}
0.00 — 0 ‘
0 50 100 150 200 350 10 20 30 40 50 60)
o _—250 300
= P
-1.00 \ ~N
i\ N
- ~N
-200 \o/ \\_/
-2.50 -3
Distance X (mm) Distance X (mm)
Excess Gain vs. Set Distance
Through-beam Models Retro-reflective Models
E3Z-LTOIO E3Z-LROI]
§ 1000C —~100
g 2
=1 =
E g
° E E39-R1S
g E J
£ c
© z 10 ~ S
: SN
g 1009 \ 2 \ VAN
w w N
\ E39-R12 A,
A /\
1 / P~ N
\\ —— E39-R6
100! 0.1
0 1 4 6 10 15 20 30 40 50 60 70 80 0 10 20 30

Distance (m) Distance (m)
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BGS Models

Close Range Characteristics

=

40 mm
9 mm
Black
S
0

40 mm
7
21 mm % Or?m
paper rubber

100 mm

White Paper with a Set Distance of 40 mm  White Paper with a Set Distance of 40 mm
te Paper with a Set Distance of 300 mm White Paper with a Set Distance of 100 mm

m
% Qﬂu%% (wiw) wumw % - ) %M 555555

Laser Photoelectric Sensor with Built-in Amplifier
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Emission Spot Diameter vs. Distance

Through-beam and Retro-reflective Models

(Same for All Models) BGS Models (Same for All Models)

E3Z-LTCIO] E3Z-LLLIC]
E3Z-LRUI]
’g 100 [ ’g 14
£ b £
5 / 812 \
‘% 80— a O r g \_\ Dimension a r
S 70l / S0 \/
(%_ Spot shape / 08_)
60 Dimension a A
I A~ o
s
50 / \ / _ \ !
/ 0.6 Dimensionb __|
\ perdin
30 0.4 b o
20 Dimension b
0.2 =
10 / a
Spot sh:
0 0 pot shape
0 10 20 30 40 50 60 0 100 200 300 400 500 600
Set distance (m) Set distance (mm)
Error vs. Distance
BGS Models
E3Z-LLCI1(LLCI6) E3Z-LLO3(LLO8)
T 250 T 250
- <
@ )
: $ / /
Q =
+% 2.00 7]
£ Black g 20
paper T
\ Black
1.50 1,50 paper
1.00 AN
1.00
White White
[T paper
0.50 /\/ 050
/ —
000 _ - /
0 100 200 300 400 o 100 200 300 400
Set distance (mm) Set distance (mm)
Angle Characteristics (Vertical) Angle Characteristics (Vertical)
BGS Models BGS Models
E3Z-LL[] E3Z-LLO
= 20 T T 1 B L
< ; ) 2 Distance setting: 300 mm
5 Distance setting: 300 mm p Sensing object: White paper
5 15— sensing object: White paper -(% 151300 x 100 mm
5 100 x 100 mm 5
10 > 10
o
< e
2 5 25
g S
g Of— @ 0 — —
& ® [
(Upwards -
-5 \ and 5l E (Left and
Downwards) F{Ight)lnclination
Inclination I
-10 B -10 - i“ege
+6
-15 f— : o T -15 | : -0
Selnsmg /Cénter Sensing C‘enter
-20 object line 20 object line L
-40 -30 -20 -10 0 10 20 30 40 -40 -30 -20 -10 0 10 20 30 40
Inclination angle 6 (°) Inclination angle 6 (°)
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NPN output
Operation . Mode selector o
Model o Timing charts S Output circuit
Incident light
No incident |ight_:|_ Through-beam Receivers, Retro-reflective Models
Operation indicator ON I /; - P - Brown 12t0 24 VDC
(orange) OFF . Operation Stabilit
Light ON ) ON L side :indicator in;li ”tyr
Output transistor OFF (LIGHT ON) o (Greeﬁ)a (o] (Control
Load Operate :| (Orange) = output) -
(e.g., relay) Reset cloctic
(Between brown and black leads) . Sensor /-
' I\C/I_ain_‘ 4
irculf 3
Incident light I -- -- hg ov
No incident Iight_:|_ M12 Connector M8 4-pin Connector
Operation indicator ON Pin Arrangement  Pin Arrangement
- orange) OFF
gl Dark ON E)ut Litransistor ON D side ®® (D@ ®©
E3Z-LT66 P OFF (DARK ON) ®
E3Z-LR61 '(-Oad o) Operate = —
e.g., relay, Reset : f
E3Z-LR66 (Between brown and black leads) Pin 2 is not used.
Through-beam Emitter
9 - ——— Brown M12 Connector M8 4-pin Connector
Power Pin Arrangement  Pin Arrangement
, indicator {
1(orange) |™ S® Y0)
Phot
ric Sensor ' T 121024 VDC ® o o @
Main ®
Circuit
Blue Pins 2 and 4
.- - I are not used.
o i ‘NEAR FAR
peration e~
indicator ON D I /; - ~ Brown 12t0 24 VDC
(orange) OFF L sid IOperation Stability
. siae indicator
Light ON | Output ON ' indicator (Control Load
transistor  OFF (LIGHT ON) (Orange) (Green) output) 1 100 (Relay) 1
Load Operate l:' Photo- T
E3Z-LL61 (e.g., relay) Reset electric
(Between brown and black leads) 1 ae’.‘s"’ 2
E3Z-LL66 ' Circut g
E3Z-LL63 Operation NEAR FAR | . . hd ov
E3Z-LL68 indicator ON M12 Connector M8 4-pin Connector
(orange) OFF _:I. Pin Arrangement Pin Arrangement
Output ON D side X0 [e]o)
Dark ON transistor  OFF _:I. (DARK ON) o ® ® 0
PSR ool o ©
(e.g., relay) Reset
(Between brown and black leads) Pin 4 is not used.
PNP output
Operation . Mode selector -
Model i Timing chart . Output circuit
Incident light :|
No incident light Through-beam Receivers, Retro-reflective Models
Operation indicator ON — I T - - Brown 121024 VDC
{orange) OFF X Operation Stabili \i/
Light ON o ' ON L side Vindicator intdaicla Ittcy>r L]
utput transistor OFF (LIGHT ON) (Orange) (Greom x D '
Load Operate 9 Black -
(e.g., relay) Reset Zgittﬁ; (Control © \ Load
oa
(Between blue and black leads) ' i\;/lz?:or output) Iay)
! Circuit ©)
Incident light l - - Blue
No incident |igm_l:|_ M12 Connector M8 4-pin Connector
Operation indicator ON Pin Arrangement Pin Arrangement
E3Z-LT81 (orange) OFF D sid S® 20
E3Z-LT86 Dark ON Output transistor N side ® @ o e
OFF (DARK ON) ®
E3Z-LR81 Load Operate 7] — Pin2 i d
E37-LR86 (e.g., relay) Reset in 2 is not used.
3 (Between blue and black leads)
Through-beam Emitter
—— M12 Connector M8 4-pin Connector
Pin Arrangement Pin Arrangement
© 0 [e]¢)
T 12t024VDC ® o [OIN©)]
®
. — Pins 2 and 4 are not used.
10 Laser Photoelectric Sensor with Built-in Amplifier
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Operation - Mode selector o
Model el Timing chart S Output circuit

Operation NEAR FAR

indicator ON __ .

(orange)  orFl 1 P——— : JBrown 121024 VDG

Operation -
Light ON Output ON Vindicator Stability Y
g transistor OFF (LlGHT ON) 1 indicator G:ZD :

Load Operate (Orange) (Green) Black 1

E3Z-LL81 (e.g., relay) “geget Photo- @shac
3 (Between blue and black leads) electric (Control 100 mA\ Load
E3Z-LL86 ! g output) (Relay)
| glgenn_t max. y

E3Z-LL83 Operation \NEAR FAR L - — - Blue oV
E3Z-LL88 indicator ON | M12 Connector M8 4-pin Connector

(orange) OFF Pin Arrangement  Pin Arrangement

i S s | °

Dark ON transistor  OFF (DARK ON) ®®® ®® ®©
Load Operate_:- ®
(e.g., relay) Reset
(Between blue and black leads) Pin 4 is not used.

Plugs (Sensor I/0 Connectors)

M8 4-pin Connectors

®06 d

Wire color

Brown

® Q) ¢

) white

]\ 1 Blue

XS3F-M421-402-A
XS3F-M421-405-A

M12 Connectors

Pin No.

Black

XS3F-M422-402-A
XS3F-M422-405-A

Wire color

Brown

{ \ Blue

/- Black

® g
&)
@ 4

XS2F-D421-DCO-A
XS2F-D421-GCO-A

Nomenclature

XS2F-D422-DC0-A
XS2F-D422-GCO0-A

Sensors with Sensitivity Adjustment and Mode

Selector Switch
Through-beam Models
E3Z-LTUU (Receiver)

Retro-reflective Models

Stability indicator
(green)

Mode selector
switch

\
[
I
|
|
l

min

ul
“u |

Operation indicator
(orange)

Sensitivity adjuster

Distance-settable Sensor

BGS Models
E3Z-LLIC]

Distance adjuster
(5-turn endless)

Stability indicator
(green)

Operation indicator
(orange)

Mode selector
switch

E3Z Laser Models
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Safety Precautions
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Refer to Warranty and Limitations of Liability on page 20.

| & Warning ‘

This product is not designed or rated for ensuring
safety of persons. Do not use it for such purpose. ®

To ensure safe use of laser products, do not allow
the laser beam to enter your eye. Direct exposure
may adversely affect your eyesight.

& Caution
Do not connect an AC power supply to the Sensor.
If AC power (100 VAC or more) is supplied to the
Sensor, it may explode or burn.

A

Precautions for Safe Use ‘
Be sure to abide by the following precautions for the safe op-
eration of the Sensor.

Operating Environment
Do not use the Sensor in locations with explosive or flamma-

ble gas.

Wiring

Power Supply Voltage and Output Load Power Supply
Voltage

Make sure that the power supply to the Sensor is within the
rated voltage range. If a voltage exceeding the rated voltage
range is supplied to the Sensor, it may explode or burn.

Power Supply Voltage

The maximum power supply voltage is 26.4 VDC. Applying a
voltage exceeding the rated range may damage the Sensor or
cause burning.

Load
Do not use a load that exceeds the rated load.

Load Short-circuiting
Do not short-circuit the load, otherwise the Sensor may be
damaged or it may burn.

Connection without Load

Do not connect the power supply to the Sensor with no load
connected, otherwise the internal elements may explode or
burn. Always connect a load when wiring.

| Correct Use

Do not use the product in atmospheres or environments that
exceed product ratings.

Usage Environment

Water Resistance

The Sensor is rated IP67. Do not use it in water, in the rain, or
outdoors.

Ambient Environment

Do not install the product in the following locations. Doing so
may result in product failure or malfunction.

* | ocations subject to excess dust and dirt

* Locations subject to direct sunlight

¢ Locations subject to corrosive gas

* Locations subject to organic solvents

* Locations subject to shock or vibration

¢ Locations subject to exposure to water, oil, or chemicals

¢ Locations subject to high humidity or condensation

Designing

Power Reset Time

The Sensor is ready to operate 100 ms after the Sensor is
turned ON. If the load and Sensor are connected to indepen-
dent power supplies respectively, be sure to turn ON the Sen-
sor before supplying power to the load.

Wiring

Avoiding Malfunctions

If using the Sensor with an inverter or servomotor, always
ground the FG (frame ground) and G (ground) terminals, oth-
erwise the Sensor may malfunction.

Mounting

Mounting the Sensor

* |f Sensors are mounted face-to-face, make sure that the op-
tical axes are not in opposition to each other. Otherwise,
mutual interference may result.

¢ Always install the Sensor carefully so that the aperture an-
gle range of the Sensor will not cause it to be directly ex-
posed to intensive light, such as sunlight, fluorescent light,
or incandescent light.

* Do not strike the Photoelectric Sensor with a hammer or
any other tool during the installation of the Sensor, or the
Sensor will lose its water-resistive properties.

* Use M3 screws to mount the Sensor.

* When mounting the case, make sure that the tightening
torque applied to each screw does not exceed 0.54 N-m.

12
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Metal Connectors

¢ Always turn OFF the power supply to the Sensor before
connecting or disconnecting the metal connector.

* Hold the connector cover to connect or disconnect it.

» Secure the connector cover by hand. Do not use pliers, oth-
erwise the connector may be damaged.

* Use atightening torque of 0.3 to 0.4 N-m for M8 connectors
and 0.4 to 0.5 N-m for M12 connectors. Vibration may
cause the connectors to become loose and reduce the de-
gree or protection is the tightening torque is not sufficient.

Mounting Direction for Distance-settable Models
* Make sure that the sensing
side of the Sensor is parallel
with the surface of the sensing
objects. Normally, do not in-
cline the Sensor towards the
sensing object. \

Sensing side

Surface of sensing
object

If the sensing object has a glossy
surface, however, incline the
Sensor by 5° to 10° as shown in
the illustration, provided that the
Sensor is not influenced by
background objects. i’

Glossy object
o5 Yy obj

e If there is a mirror-like object below the Sensor, the Sensor
may not operate stably. Therefore, incline the Sensor or
separate the Sensor from the mirror-like object as shown
below.

Sensing =T -—
object =<

Mirror-like object I

* Do not install the Sensor in the wrong direction. Refer to the
following illustration.

Correct Correct Incorrect

¥ Ly

I
I
\a
‘i
\i

j Sensing

\)

Sensing !

object Qbject
74 Moving

Moving direction direction

Moving direction

Install the Sensor as shown in the following illustration if each
sensing object greatly differs in color or material.

Correct Incorrect

¢ ’ Moving direction
Moving direction

Adjusting Distance-settable Models
Indicator Operation

Distance threshold
(settable)

Unstable NEAR

Unstable FAR
== Stable NEAR j l | Stable FAR

| |
'\ i NEAR region i R i FAR region i

BGS 1 N 1
Stability ON 1 i !

i | i i

L/ON (green) OFF = | i i
Operation ~ ON p—i—o | |
(orange)  OFF - T T T
Stability ON } ! ! !

reen ! ] | 1

DION (green)  OFF - ; ‘ ;
Operation  ON | | * )
(orange)  OFF = ' . '

Note: If the stability indicator is lit, the detection/no detection status is stable
within the rated ambient operating temperature (40 to 55° C).

Inspection and Maintenance

Cleaning

Never use paint thinners or other organic solvents to clean the
surface of the product.

E3Z Laser Models

13



Dimensions (Unit: mm)

OMmRON

Sensors

Through-beam
Pre-wired Models
E3Z-LT61

E3Z-LT81

[ T
Emitter 108 104 W# @}

Power indicator (orange)

l— 17—

Optical axis

ﬁ- Lens 21

e |ED

o

U Two, M3
8 +=— 4-dia. vinyl-insulated round cable with

2 conductors (Conductor cross section:
0.2 mm?, Insulator diameter: 1.1 mm),
Standard length: 2 m

Terminal | Specifi-
No. cations

1 +V

2 -

3 oV

4

Pins 2 and 4 are not

used.

[+— 20—

12.45

Operation indicator (orange) 8.8
Rt

30 4.3

1(%.8 1(%.4 E ﬂ%}[}

Receiver

le—17—>]

fa—u—

>

Two, M3
V4-dia. vinyl-insulated round cable with

! Mode selector switch
Sensitivity adjuster

Terminal | Specifi-
No. cations

1 +V

2 —

3 oV
4 Output

Pin 2 is not used.

3 conductors (Conductor cross section: 0.2 mm2,

Insulator diameter: 1.1 mm),
Standard length: 2m

M12 Pre-wired Connector
(E3Z-LTCIC-M1J)

*4-dia. vinyl-insulated round cable with
2 or 3 conductors,

4 Standard length: 0.3 m
R

M8 Pre-wired Connector
(Ask your OMRON representative for details.)
: *4-dia. vinyl-insulated round cable with

| 2or 3 conductors,
Standard length: 0.3 m

* The Emitter cable has two conductors and the
Receiver cable has three conductors.

Through-beam

Standard Connector
Models
E3Z-LT66

E3Z-LT86

le— 20—

|

P 0
Emitter 108 104 77#@

Power indicator (orange)

le—17—]

Optical axis 21 e
Lens
18.1 > j 31 254
¢ 1 151.5 @
35dia. | 104 Two,
= v M3 |
8T 9.75

M8 connector

l— 20—
12.45
Operation indicator (orange) 88
32 4.3
; 4 144 Masses
Receiver 9.8 10. Tt 7%
T

Stability indicator (green)

Mode selector switch

Sensitivity adjuster

le—17—>]

Fa ==

o8

O

9.75

M8 connector

14
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Retro-reflective Models

le— 20—
. 12.6
Pre-wired Models Operation indicator (orange) 838
E3Z-LR61 N s
E3Z-LR81 Sy D B T
gs vde PRk

Stability indicator (green)

Mode selector switch

Sensing adjuster

le—17—>]

M12 Pre-wired Connector
(E3Z-LRLIC-M1J)
,  *4-dia. vinyl-insulated round cable with

! 3 conductors,
/ Standard length: 0.3 m
R

) Lens
Receiver 2.1 Terminal | Specifi-
Optical axis No. cations M8 Pre-wired Connector
1 Y (Ask your OMRON representative for details.)
4 1 o )
19.5 T 31 - *4-dia. vinyl-insulated round cable with
l 4 .ﬂ_ 2 : 3 conduct):)rs,
15.5 3 oV Standard length: 0.3 m
...... ; SN
j 4 Output
Emitter ||
4-dia. vinyl-insulated round cable with X
2 conductors (Conductor cross section: M8
0.2 mm?, Insulator diameter: 1.1 mm),
Standard length: 2m
Retro-reflective Models 20
12.6
Standard Connector Models Operation i(ndicato; o8
orange, -
E3Z-LR66 ap 43
- T 7 —
ESZ LR86 10.8 10.4 j\]ﬂw%ﬁiﬁ-}*
1 L] [
Mode selector switch
Stability indicator (green) Sensing adjuster
@ ) Lens 17—
Receiver —
Optical axis, {{sses) T
4 J |
19.5 4 \\}:j— 31 254
i A 155 l
) 3
Emitts 10.4
mitter Two, M37
[ M8 connector
9.75
BGS Models 20
; 12.7 M12 Pre-wired Connector
Pre-wired Models o o (E3Z-LLLT-M1J)
E3Z-LL61 Operation indicator (orange) ‘ s | *4-dia. vinyl-insulated round cable with
[ { Sondaraength: 0.3
E3Z-LL81 o w1 sva7 X Stendardlength: 03 m
10.8 1(3.4 7I] + = N
E3Z-LL63 At _
Distance adjuster Mode selector switch
E32_LL83 Stability indicator (green)
Two, 7-dia. lenses f— 17— Terminal Sp(_ecifi-
Receiver 2.1 =T No. cations M8 Pre-wired Connector
Optical axis | } 1 +V (Ask your OMRON representative for details.)
T I 1 2 --- : *4-dia. vinyl-insulated round cable with
18 4 31 254 ! ! 4 conductors,
| 4 ) § l 3 ov
| 130 4 Output

Emitter

0.2 mm?,
Standard

Two, M3 /

4-dia. vinyl-insulated round cable with 4
conductors (Conductor cross section:

Insulator diameter: 1.1 mm),

BGS Models

Standard M8
Connector Models

E3Z-LL66
E3Z-LL86
E3Z-LL68
E3Z-LL88 _ Two, 7-dia. lenses
Receiver
Optical axis N
18 4 i
- i 14.5
Emitter

Operation indicator (orange)

Distance adjuster

217

length: 0.5 m, 2m
20
12.7
8
[«
4 4.3
4 4 0]
10.8 10.4 = +
L] 1

Stability indicator (green)

Mode selector switch

E3Z Laser Models
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Accessories (Order Separately)

Slit
E39-S65A

‘\\ 10.4

Reflector
E39-R1S

Two, 3.5 dia. | [+ 34—

—+ 3.4 =
{ f0.5dia. [
‘ O | 599 52 4 -+
i 322 -+ T
{ ‘ 15.5
| L. |
T
T, ! c=g
Material ;
i Materials 1.6 27
SUS301 stainless steel Reflective surface: Acrylic
Rear surface: ABS
Reflector Reflector
E39-R6 o 40— 48 E39-R12
—u— T T fss
3 i S
Four, R1.4 45
2.9 R3.7 b 23—y Four, R3
60 52 40 , f | T
} 15 ‘ T
| 30#’?— -t 23
IE: fz_:rs.s J 34ddl | | | l
o T
pg 2 R3.7
Materials
Reflective surface: Acrylic
Rear surface: ABS
16
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OomRrRon

WARRANTY

OMRON’s exclusive warranty is that the products are free from
defects in materials and workmanship for a period of one year (or
other period if specified) from date of sale by OMRON.

OMRON MAKES NO WARRANTY OR REPRESENTATION,
EXPRESS OR IMPLIED, REGARDING NON-INFRINGEMENT,
MERCHANTABILITY, OR FITNESS FOR PARTICULAR PURPOSE
OF THE PRODUCTS. ANY BUYER OR USER ACKNOWLEDGES
THAT THE BUYER OR USER ALONE HAS DETERMINED THAT
THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS
OF THEIR INTENDED USE. OMRON DISCLAIMS ALL OTHER
WARRANTIES, EXPRESS OR IMPLIED.

LIMITATIONS OF LIABILITY

OMRON SHALL NOT BE RESPONSIBLE FOR SPECIAL,
INDIRECT, OR CONSEQUENTIAL DAMAGES, LOSS OF PROFITS
OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE
PRODUCTS, WHETHER SUCH CLAIM IS BASED ON CONTRACT,
WARRANTY, NEGLIGENCE, OR STRICT LIABILITY.

In no event shall responsibility of OMRON for any act exceed the
individual price of the product on which liability is asserted.

IN NO EVENT SHALL OMRON BE RESPONSIBLE FOR
WARRANTY, REPAIR, OR OTHER CLAIMS REGARDING THE
PRODUCTS UNLESS OMRON’'S ANALYSIS CONFIRMS THAT
THE PRODUCTS WERE PROPERLY HANDLED, STORED,
INSTALLED, AND MAINTAINED AND NOT SUBJECT TO
CONTAMINATION, ABUSE, MISUSE, OR INAPPROPRIATE
MODIFICATION OR REPAIR.

SUITABILITY FOR USE

THE PRODUCTS CONTAINED IN THIS DOCUMENT ARE NOT
SAFETY RATED. THEY ARE NOT DESIGNED OR RATED FOR
ENSURING SAFETY OF PERSONS, AND SHOULD NOT BE
RELIED UPON AS A SAFETY COMPONENT OR PROTECTIVE
DEVICE FOR SUCH PURPOSES. Please refer to separate catalogs
for OMRON's safety rated products.

OMRON shall not be responsible for conformity with any standards,
codes, or regulations that apply to the combination of products in the
customer’s application or use of the product.

At the customer’s request, OMRON will provide applicable third party
certification documents identifying ratings and limitations of use that
apply to the products. This information by itself is not sufficient for a
complete determination of the suitability of the products in
combination with the end product, machine, system, or other
application or use.

The following are some examples of applications for which particular
attention must be given. This is not intended to be an exhaustive list
of all possible uses of the products, nor is it intended to imply that the
uses listed may be suitable for the products:

Cat. No. E368-E2-01-X

» Qutdoor use, uses involving potential chemical contamination or
electrical interference, or conditions or uses not described in this
document.

* Nuclear energy control systems, combustion systems, railroad
systems, aviation systems, medical equipment, amusement
machines, vehicles, safety equipment, and installations subject to
separate industry or government regulations.

* Systems, machines, and equipment that could present a risk to life
or property.

Please know and observe all prohibitions of use applicable to the
products.

NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING
SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING
THAT THE SYSTEM AS A WHOLE HAS BEEN DESIGNED TO
ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT IS
PROPERLY RATED AND INSTALLED FOR THE INTENDED USE
WITHIN THE OVERALL EQUIPMENT OR SYSTEM.

PERFORMANCE DATA

Performance data given in this document is provided as a guide for
the user in determining suitability and does not constitute a warranty.
It may represent the result of OMRON's test conditions, and the
users must correlate it to actual application requirements. Actual
performance is subject to the OMRON Warranty and Limitations of
Liability.

CHANGE IN SPECIFICATIONS

Product specifications and accessories may be changed at any time
based on improvements and other reasons.

It is our practice to change model numbers when published ratings or
features are changed, or when significant construction changes are
made. However, some specifications of the product may be changed
without any notice. When in doubt, special model numbers may be
assigned to fix or establish key specifications for your application on
your request. Please consult with your OMRON representative at any
time to confirm actual specifications of purchased products.

DIMENSIONS AND WEIGHTS

Dimensions and weights are nominal and are not to be used for
manufacturing purposes, even when tolerances are shown.

ERRORS AND OMISSIONS

The information in this document has been carefully checked and is
believed to be accurate; however, no responsibility is assumed for
clerical, typographical, or proofreading errors, or omissions.

PROGRAMMABLE PRODUCTS
OMRON shall not be responsible for the user’'s programming

of a programmable product, or any consequence thereof.

In the interest of product improvement, specifications are subject to change without notice.

OMRON EUROPE B.V.

Wegalaan 67-69,
NL-2132 JD, Hoofddorp,
The Netherlands

Phone: +31 23 568 13 00
Fax: +3123568 13 88
www.eu.omron.com
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Tehtava 3

Téssé tehtidvassi tarkasellaan peilistd heijastavien optisten ldhestymiskytkinten ominaisuuksia.
Lue aihetta koskeva teoriaosuus dokumentista *’Anturitekniikan laboratoriotyot”.

Tehtdvian suoritukseen tarvitset seuraavat materiaalit:
— kytkentdpdytd 1dhestymiskytkimet”
— jénniteldhde

Kiytettavien komponenttien data-lehdet 16ytyvit liitteend tdstd kansiosta sekd verkkolevylta.
(..\argon\teaching material\Seppo Mikeld\Anturitekniikka\Ldhestymiskytkimet\)

1. Tulosta kuvan 2 mukainen johdotuskaavio \argon\teaching material\Seppo
Mdikeld\Anturitekniikka\Ldhestymiskytkimet\Tehtava3.pdf” tai avaa Cads Planner
-ohjelmalla tiedosto ”Tehtdva3.drw”.

2. Taydenni johdotuskaavio siten, ettd kumpainenkin kytkin ohjaa yhta lamppua. Selviti oikea
kytkentitapa (PNP/NPN) kytkinten datalehdistd. Kdytd NC- kytkintoimintoa. Oleta, etté
kuorman (lamput) ottama teho on 5 W.

3. Tarkistuta kaavio tyon ohjaajalla, mink jilkeen toteuta kytkenta.

4. Saida kytkimien valoteho maksimille ja kirjaa niiden poikittainen kytkentékohta ja
hystereesi (kuva 1).

5. Séida kytkinten valoteho niin, ettd tunnistus on herkimmilldan (Vihred led kytkimissd palaa
juuri ja juuri ilman tunnistettavaa esinettd).

6. Kirjaa ylos kytkimien poikittainen kytkentdkohta ja hystereesi.

7. Vertaa kytkimien tuloksia ja tee johtopditokset.

8. Keskustele tuloksista tyon ohjaajan kanssa.
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Kuva 1: Poikittaishystereesin mittaus
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Tehtava 4

Tehtavéssi tutustutaan Omron E3X-DA41-S -ldhestymiskytkimeen. Kytkimen ominaisuuksiin
kannattaa tutustua etukiteen. Tietoa ldydidt verkkolevyltd ”..\argon\teaching material\Seppo
Maikeld\Anturitekniikka\L&dhestymiskytkimet\”.

Tehtdvin suorittamiseksi tarvitset seuraavat materiaalit:
— kytkentdpoytd “Lahestymiskytkimet”
— kytkinsarja (sisdltdid kytkimen ja valokuidut)
— janniteldhde

Kaytettdvien komponenttien data-lehdet 16ytyviét liitteend tehtdvidnannon perdssa sekd
verkkolevyltd. (..\argon\teaching material\Seppo Mékeld\Anturitekniikka\L&hestymiskytkimet\)

1. Tulosta kuvan 2 mukainen johdotuskaavio ”..\argon\teaching material\Seppo
Mikeld\Anturitekniikka\Ldhestymiskytkimet\Tehtdvad.pdf”, tai avaa Cads Planner
-ohjelmalla tiedosto " Tehtidva4.drw”

2. Taydennd johdotuskaavio toimivaksi siten, ettd toinen lamppu palaa kytkimen signaalin
ollessa ”’0” ja toinen signaalin ollessa ’1”. Oleta, ettd kuorman (lamppu) ottama teho on 5 W.
Huomioi releiden kelojen ottama virta.

3. Tarkistuta kaavio tydn ohjaajalla, minké jdlkeen toteuta kytkentd

4. Asenna materiaalista heijastavan valokuidun kérki kytkentdpoydélle kuvan 1 mukaisesti.

5. Aseta kytkin ”teach” -toiminnon avulla siten, ettd kytkentietdisyys on 80 mm (ohjeet
loytyvdt kytkimen data-lehdestq).

6. Aseta ajastimen (timer) arvoksi 1 s.

7. Kaéy lapi kaikki ajastusmahdollisuudet ja kirjaa niiden vaikutus kytkimen ldhtoasteen
toimintaan.

8. Selvitd my0s muiden asetusten vaikutus.

9. Keskustele tuloksista tyon ohjaajan kanssa.
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OMmRON

Digital Fiber Sensor

E3X-DA-S Series

INSTRUCTION SHEET

Thank you for selecting an OMRON product.This sheet primarily describes precautions
required in installing and operating the product.

* The specialist who has the knowledge of electricity must treat.

« Please often read this manual, and use it correctly after it understands enough.

* Please keep this manual importantly to refer at any time.

© OMRON Corporation 2005 All Rights Reserved.

1636620-4B

PRECAUTIONS FOR SAFE USE . 1

Please observe the following precautions for safe use of the product.
1)Do not use the Amplifier Unit in environments subject to flammable or explosive gases.
2)Do not use the Amplifier Unit in environments subject to exposure to water, oil, chemicals, etc.
3)Do not attempt to disassemble, repair, or modify the Amplifier Unit in any way.
4)Do not apply voltages or currents that exceed the rated ranges.
5)Wire the Amplifier Unit correctly, e.g., do not reverse the polarity of the power supply.
6)Connect the load correctly.
7)Do not short both ends of the load.
8)Do not use the Amplifier Unit if the case is damaged.
9)When disposing of the Amplifier Unit, treat it as industrial waste.

PRECAUTIONS FOR SAFE USE il

Please observe the following precautions to prevent failure to operate, malfunction, or undesiable effects on
product performance.
1)The optical fibers are made out of methacrylic resin. Do not use them in atmospheres where organic solvents
are present.
2)Wire the Amplifier Unit separately from power supply or high-voltage lines. If the Amplifier Unit wiring is wired
together with or placed in the same duct as high-power lines, inductive noise may cause operating errors or
damage the Amplifier Unit.
3)Do not extend the cable to more than 100 m, and use a wire size of 0.3 mm? or larger for the extension cable.
4)The Amplifier Unit is ready to operate 200 ms after the power supply is turned ON. If the Amplifier Unit and load
are connected to power supplies separately, turn ON the power supply to the
Amplifier Unit first.
5)Always keep the protective cover in place when using the Amplifier Unit.
6)Connector Short-circuit Protection (for Amplifier Units with Connectors)

To prevent electric shock or short-circuits, attach the protector seals
provided with E3X-CN-series Connectors to the sides of power supply
connectors that are not being used.

7)Always turn OFF the power supply before connecting, separating, or adding
Amplifier Units.

8)If the data is not written to the EEPROM correctly due to a power failure or
static-electric noise, initialize the settings using the keys on the Amplifier Unit.

9)Using a Mobile Console
Use the E3X-MC11-SV2 Mobile Console for the E3X-DA-S series Amplifier
Units. However, there is a function which cannot be used in part. Other Mobile Consoles, such as the E3X-
MC11, cannot be used.

10)Optical communications are not possible with an E3X-DA-N Amplifier Unit.

11)Depending on the application environment, time may be required for the incident light level to stabilize after the
power supply is turned ON.

12)Do not use thinners, benzine, acetone, or kerosene for cleaning the Amplifier Unit.

13)Do not pull or apply excessive pressure or force (exceeding 9.8 N*m) on the Fiber Unit when it is mounted to
the Amplifier Unit.

14)Output pulses may occur when the power is interrupted and so turn OFF the power to the load or load line
before turning OFF the power to the Sensor.

Power supply
connector

mplifier Unit: 1 ¢ Instruction Sheet (this sheet): 1

1. Ratings and Specifications

[ Connection method Prewired Separate connector*1
Model number 1 NPN E3X-DA11-S ESXVDAEH-S‘ESX-DAGﬂ-S‘ E3X-DAH11-S| E3X-DA6-S | E3X-DABB-S | E3X-DAGE-S | E3X-DAHE-S
l PNP E3X-DA41-S EBX-DABM-S‘ ESX-DAGM—Sl E3X-DAH41-S| E3X-DAB-S | E3X-DABB-S | E3X-DAGS-S | E3X-DAH8-S
Light emitting element Red LED Blue LED \ Green LED \ Infrared LED |  Red LED BlueLED | GreenLED | Infrared LED
Supply voltage 12 to 24 VDC £10%, ripple (p-p) 10% max.
Power consumption \ 960 mW max. (40 mA max. at 24 V)
Control output | Open collector (26.4 VDC max.);
| load current: 50 mA max.; residual voltage: 1 V max.
Timer | OFF, OFF-delay, ON-delay, or one-shot R w——
Timer time 1msto5s
Power tuning Supported
Mutual interference Supported (optical communications sync method)
prevention*2 10 *3

*1: When using individually or as a master, obtain the EBX-CN21 Master Connector (4-conductor), and when using as a slave, obtain
the E3X-CN22 Slave Connector (2-conductor). Either Connector can be used.

*2: Communications are disabled if SHS is selected for the detection mode, and the communications functions for mutual interference
prevention and the Mobile Console will not function.

*3: Mutual interference prevention can be used for only up to 6 Units if power tuning is enabled.

2. Nomenclature

@ Main display (red)

(@ Power tuning indicator
. @ sub-display (green)

Il 0 |
\Tﬁgﬁ 1 2

(® SET/RUN switch

(@ Operation indicator

— (@ Operation keys

=Y
R
<:G

e
()

(|
1

[
=
=
=

Lock button (® Operation mode selector

SICIOICIBIOR)

Lit when the output is ON.
Displays the incident light level or the function name.
Lit when power tuning is set.
Displays supplemental detection information, the setting of a function, etc.
Used to switch the mode.

Used to select dark-ON or light-ON operation.

Used to change the display, set functions, etc.
Used to connect and disconnect the Fiber Unit.

3. Basic Operating Information

8 setting the Mode
The mode is set using the SET/RUN switch. Set this switch according to the operation to be

performed.

SET

Select to set detection conditions, to teach the threshold value, etc.

RUN

Select for actual detection operation or to set the following: Manual adjustment of threshold
value, teaching power adjustment, zero reset, or key lock.

@ Key Operations

The operation keys are used to switch the displays and set detection conditions. The functions
of the keys depend on the current mode.

UP key Increases the threshold value. Depends on the setting.
Q « Executes teaching.
+ Changes the setting forward.
DOWN key Decreases the threshold value. Depends on the setting.
- Executes teaching.
- Changes the setting in reverse.
MODE key Depends on the MODE key setting. Switches the function to be set on the
* Teaching display.
- Executes power tuning.
* Executes a zero reset.

o Time to Press Keys

)

<)
CHECK!

@ Reading Displays

The information displayed on the main display and sub-display depends on the current mode.
For the default settings, the RUN mode displays will appear when the power supply is turned

ON for the first time.

If a specific time for pressing a key is not given in a procedure, press the key for approximately 1 second.
For example, if the procedure says ipress the UP key,i then press the UP key for approximately 1 second
and then release it.

SET

Displays the incident light level, function name,
or other information depending on the key
operation.

Displays threshold value or the setting of the function
displayed on the main display depending on the key
operation.

RUN
(See note.)

The current incident light level will be displayed.

The current threshold value will be displayed.

:

Note: The information that appears on the displays can be set using the display switch
function. Refer to 5. Detailed Settings.

4. Basic Settings

Select either light-ON or dark-ON operation.
Set as the operation mode in SET mode. Refer to 5. Detailed Settings.

(default)

LON (light-ON)

The output will turn ON when the incident light level is above the threshold.

DON (dark-ON)

The output will turn ON when the incident light level is below the threshold.

Power tuning can be used to adjust the incident light level that is currently being received to the power

tuning target value (default: 2,000). Before tuning ON the power, always secure the detection object and

Head and be sure that the incident light level is stable.

H Setting Method
Confirm that the MODE key setting is PTUN (power tuning) in advance. PTUN is the default setting. Refer
to 5. Detailed Settings.

SET

Switch to RUN mode.
RUN

Progress bar progress bar appears.)
'

Tuning completed and previous display returns.

avr

A progress bar will appear on the
H sub-display one digit at a time.
(Release the MODE key when the

Press the MODE key for at least 3 seconds.

Main Display

Display

During power tuning ¥ alternates at

a fixed

E 3 3 B interval.

Power tuning target value

9 The power tuning target value can be changed. Refer to 5. Detailed Settings.

<)
CHECK!
A

= If power is tuned when SHS is selected for the detection method, the power

9
‘ul
CHECK!

A

will be set to the minimum value.

e Power tuning will be cleared whenever the detection method is changed from

<) STND, HRES, or SHS.




®Power tuning Errors
An error has occurred if one of the following displays appears after the progress bar is displayed.

Flashes twice | Over Error

i ~_ & _ L |Theincident light level is too low for the power tuning target value.
Peln owEr IS

The power can be increased up to approximately 5 times the incident
PTUN OVER

light level without power tuning.
Flashes twice Bottom Error

The incident light level is too high for the power tuning target value.

3
Do s =40
P Cun :h [x] t "'1‘ The power can be decreased down to approximately 1/25th the incident light

PTUN BOTM |level without power tuning.
M Clearing Method
Switch to RUN mode
SET ¢ RUN
D + [ Hold down the MODE key and press the DOWN key for at least 3 seconds.

Note: Press the DOWN key right after pressing the MODE key.

'

|
Prelns o F1 Thesubdisplay willflash twice and power tuning will be cleared.

PTUN OFF
1S —
-
/ . _
q 1 3. Setting Thresholds e
1)Manually Setting
i 1 1
! i
: > i
= I JwAdjust the threshold value !
Setting SET RUN ! with the UP and DOWN keys. :
i L Increases the |
Switch to RUN mode. ; @S et e e :
k. I Decreases the |
i < threshold value ‘
@. T ” :
' i The information set for the
Displa: I (M ammn ] display switch setting will
Py ¥ E g 3 Sl ) returnyalpproximatelyg 5
. Light level Threshold | seconds
{ value ! after the threshold is changed.
3.
1
2) Teaching

d

(DTeaching With and Without a Workpiece

(®Teaching for Through-beam Sensor Heads

Teaching for a Through-beam Sensor Head is performed without a workpiece. A value
about 6% less than the incident light level with no workpiece is set as the threshold value.
This method is ideal to stably detect very small differences in light level.

T T
. i —— |
ot @ 1 Remove a workpiece 1 @
' '
' |
SET  RUN i a/ e : SET  RUN
Switch to RUN mode. E Press the UP or DOWN key :. Switch to RUN mode.
I = Gl = Z
b [EEch:----7 ¢ [Eheld - tBB0]
. I -4 i 1
Display | TECH : THRU "~ Threshold
E The sub-display will flash E The threshold value that was
1 twice. i set will flash twice.

@ Teaching for Reflective Sensor Heads

Teaching for a Reflective Sensor Head is performed without a workpiece (i.e., for the
background). A value about 6% greater than the incident light level is set as the threshold
alue. This method is ideal to stably detect very small differences in light level.

3 = .

9 1
L 1
! 1
i 1
! 1
i '
ik 1
Setting \  Remove a workpiece A
3 1
@ i a/D ¢ /D> < 3seconds,
i ! SET  RUN
ST RUN ' pressthe UPor | Pressthe UP orDOWN | e oRUN
Switchto RUNmode. 1 powN key . ! key for at least 3 seconds. | mode.

‘_V [
[EEch----t[rFetc2 1200

i
i i ~ Threshold
Displsy } RECT value

=
m
o
= o

i
! I
| The threshold value that |
! was set will flash twice. !

|
1 The sub-display will flash
! twice.

® Setting the Threshold at the Maximum Sensitivity
The threshold can be set at the maximum sensitivity. This is convenient when using
the longest sensing distance.

Teaching can be performed twice, once with and once without a workpiece, and the value 5 ;
between the two measured values is set as the threshold. RUN mode and SET mode — each ! B oconds . |
mode can be set up. PTUN is the default setting. Refer to 5. Detailed Settings. @ ' G/ » < : [E
T T T Setting ' !
' ' SEr __RUN ! Pressthe UPorDOWN | SELgfe it
'. ! Switch to RUN mode. ! keyforatleast3seconds. ! Switch to RUN mode.
' !
' i
Setting I j d i i
i e ' J '
! i . e i a4
: a4 L :The threshold value that was ':
1 1) '
""""""""" # 1 AR RS T A e i set will flash twice. 1
1 1 1 . =
! ! 3 seconds. ! § Y
RUN E | - D i : S+ It does not matter whether or not there is a workpiece.
SET RUN ! I i t rkp
mode ; ! . U 9( The value that is set will depend on the detection method and power adjustment
Switchto RUN , Press the MODE key , Press the MODE key cHeck! settings
{ mode. ! for at least 3 seconds. ! for at least 3 seconds. ! )
-------------------- e e s
| | |
SET @ , G/D X : G/D = E * Teaching Error
SET RUN :
mode Switch to RUN r Press the UP or E Press the UP or E SSET h gtj),:l After performing teaching, when the following is displayed on sub digital display, the error has occurred.
e i DOWN key. i DOWN key. ; mvovgce to However, the threshold might not be able to be detected correctly though is set within the possible range.
- i i ' 3
; N ] flash twice. Over error Light level is too large. Do one of the following and then repeat the
i 1 hh 1 operation
: e e = aT! 2 3! E, T >
| t E < n ',___i‘ ! Iﬁt_’,ﬁ" ' I:,':"-'—E"g"  Adjust the Head to decrease the incident light level.
Threshold., i
Display : TECH =E 2PNT (TS OVER « Execute power tuning.
I I I
! The sub-display will ! The threshold value : flash twice; Low error Light level is too small. Do one of the following and then repeat the
i flash twice. i that was set will flash v ad operation.
! , twice. L =< L af « Adjust the Head to increase the incident light level.
) Lo * Execute power tuning.
p!
@Automatic-teaching(lt sets up at move work.) Jlash twice, Near error The difference of incident light level is too small. Do one of the

While continuing pushing a key, the middle of the detected maximum and the minimum
value can be set up as a threshold. PTUN is the default setting. Refer to 5. Detailed Settings.
e T

fh

e

7

|

|

|

|
Setting I

!

:

RS

+59 [
Pushing the MODE key
TS during 3 seconds or more R
L1300 -Ribal @ [Ruto (OOOF
; Light level ~ AUTO AUTO  Threshold
Display alue

digital value as AUTO, and

- } : hold value will flush twice.
the sampling of right level is ThresnoChEleiai1ush tWice

|
I
1
|
\ ltis displayed on a sub
i
|
|

effective.

t following and then repeat the operation.
< » Adjust the Head to increase the difference between the two
R incidentlight levels .




BN 5. Detailed Settings A B

The following functions can be set in SET mode. The default settings are shown in the transition boxes
between functions.
All settings except for the operation mode and timer settings are the same for both channels.

The information displayed in RUN mode can be selected.

*: The values shown for thresholds, incident light levels, percentages, etc., are examples only. Actual When going to SET mode, this setting will be ignored and

displays may vary. 4. Display the incident light level and threshold value will be displayed.
Switch W
B Switch to SET mode. ’m / Jiie e 0| | The incident light level
SET RUN Light level Threshold | and threshold value
Teaching (Light level/Threshold display) O] E 3 E B B 3 The incident light level
LG LT Note: Refer to 4. Basic Settings for teaching methods. o as a percentage of the
% light level Threshold | o o0 899 0 1S
—> <> A display is changed in fixed time. threshold value.
EEch {000 PERY botn
] PEAK  w2OTM | The peakncident level
W afixedinteval | and bottom incident level
Peak level Bottom level
(=0 z The incidient light peak
1. Detection = P = d b t level and no incident
Met| E L-PE D-BT light bottom level.
{-Fn Stnd| @/® [5tnd [sendanmose fabe Sepier T
STND | Response Time:1ms - current detection status
D Detection status is displayed as an
W £ 5 |High-resolution mode: analog bar. The bar will
HﬁE-S Response Time:4ms lengthen from the right
as ON status is reached.
':' - ':‘ Super-high-speed mode
& SH‘S Models w?th NPN outputs: Operation: 48 us, Reset: 50 us - The current incident
Models with PNP outputs: Operation: 53 s, Reset: 55 s Fi2 PERV light level and the peak
H S High-speed mode Light level PEAK | incident light level.
HS |Response time:250us 32 2 | | The incident light level
Lightlevel  Channel | and the channel.
2. Timer v 5. Display
DoEiE ois - - e=a Orientation
e-kf am Timer disabled. -
- [S-ru d$23] @/® [di23
= ) = - D‘123 Normal display
Qe o OFF-delay timer
OFF D D c2o
7 = L32I1D Reversed display
L= = ON-delay timer
ON-D
(=)
1Shi One-shot timer
1SHT

ot ———y e — S — S - . S

S Timer Time 1 Setting range: 1 to 5,000

| e ~ El A/P [11020ms 1-ms increments

Ij 20 to 200 ms 5-ms increments

200 msto 1 s |100-ms increments

1to5s 1-s increments
3. MODE Key
Setting J' The function of the MODE key in RUN mode can be selected.
= Y Ve
EE G/ P t L Tunes the power.

PTUN

(]

s S :: Executes a zero reset.

ORST

SPAk Teaching With and Without a
oPNT Workpiece

Automatic-teaching

Peiin
Not
Prin a/
Setting range: 100 to 3,900
YT
P . Maximum power
FULL




6. Convenient Functions 9. I/O Circuits

@ Zeroing the Main Display

The incident light level displayed on the main display can be zeroed. The threshold displayed in the
sub-display is shifted by an amount corresponding to the amount the incident light level was
changed.

Confirm that the MODE key setting is ORST (zero reset) in advance. PTUN (power tuning) is the
default setting. Refer to 5. Detailed Settings.

B NPN Models B PNP Models

Brown

=

Conto

Black output [&]
12to

1 24 VDC
Blue

Brown

12to
Black Control output

24 VDC
i
o
o
Blue 3

SN2 [BWIBIU|
SUNOIIO [BUIBIU|

B Setting Method M Clearing Method
Switch to RUN mode. E Switch to RUN mode.
SET l RUN SET l RUN
Press the MODE key for Hold d%wnDtge MODEfkey and
at least 3 seconds. ress the DOWN key for at
+
B The display of the incident light Eliss‘s:stﬁgcggt\ilsi\l Koy irn
¢ level will stop changing. ¢ after pressing the MODE key.

T The disp_lay will bfe zeroed, T | The zero reset
W Tt 2w e, the incident light level VLA S| function will be

Light level ~ Threshold Will be displayed as 0. Lightlevel  Threshold Ccleared.

@ Key Lock

All key operations can be disabled to help prevent key operating errors.
Only the operation keys are disabled. The switches and selectors will still function.

M Setting Method M Clearing Method 10. Dimensions
Switch to RUN mode. i UN mode. 32.80 3.9X3= 11.70 (Unit: mm)
()  vicnto i o T
2] l ) == i U Hold down the MODE key 1510  39X3=11.70
Hold down the MODE key and

o e and press the UP key for at 1215 ’
press the ey for at leas o+ least 3 seconds. Press the ]
& seconds. Press the UP key right UP key right after pressing I
¢ after pressing the MODE key. ¢ the MODE key. @%%% i E%E% 7777777 Ef
- -4 The sub-display will flash S g .
-~ b i . - 1 The sub-display will
I Loc - Qo :j"?”cilagd kevilipitwilloo Loc - affl flash twice apnd key
v ~ isabled. 4

LoC ON LOG OFI; input will be enabled.

(Prewired Models)

44.30 1 8.10

If a key is pressed while key operations are locked, | | [

"LOC ON" will flash twice on the display to indicate

that key operations have been disabled.
PRI O STy 3 ! = o =
CLoc ol < e e e -
4 < jumaip = - )

LOC ON [C=m| — e o
=T
5 g
N 5 =
@ Initializing Settings @ = 18.70 36.70 ]

This procedure can be used to return all the settings to the original default values.
M Setting Method

-l Switch to SET mode.

i - B __Suitability for Use NG S kL

% fieSs URCHEDWIESSICHEHEEEES Secart s THE PRODUCTS CONTAINED IN THIS SHEET ARE NOT SAFETY RATED.

i THEY ARE NOT DESIGNED OR RATED FOR ENSURING SAFETY OF
— . PERSONS, AND SHOULD NOT BE RELIED UPON AS A SAFETY
as 2 50':'7 e COMPONENT OR PROTECTIVE DEVICE FOR SUCH PURPOSES.
Ll zgjsotrhié‘g‘zzi ;‘l‘;{/ giilie Ucc ':, Suiings Please refer to separate catalogs for OMRON's safety rated products.
7 ? - b :
YES? |initialized.

(¢ e OMRON shall not be responsible for conformity with any standards, codes, or
“.:N,'Tk g.;,;g T regulations that apply to the combination of the products in the customer's

: iee . icati f the product.
7. Installing the Amplifier Unit PPN e N g

Take all necessary steps to determine the suitability of the product for the
systems, machines, and equipment with which it will be used.
Know and observe all prohibitions of use applicable to this product.

M Mounting Units

Catch the hook on the Fiber Unit connector end of the
Unit on the DIN Track and then press down on the
other end of the Unit until it locks into place.

i ; . NEVER USE THE PRODUCTS FOR AN APPLICATION INVOLVING
ﬁ'ﬁvmiyisnfétr?g?ttgfdﬁfiﬁgc"&fjof?rﬁcfﬁé ?gufrlurtisr:'g WERESIe Fibor Unit connector end SERIOUS RISK TO LIFE OR PROPERTY WITHOUT ENSURING THAT THE
strength will be reduced. SYSTEM AS A WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS,
AND THAT THE OMRON PRODUCT IS PROPERLY RATED AND
INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL
EQUIPMENT OR SYSTEM.

.See also Product catalog for Warranty and Limitation of Liability.

W Removing Units

Press the Unit in the direction indicated by "1"
and then lift up on the Fiber Unit connector end
of the Unit in the direction indicated by "2."

= | Joining Amplifier Units (for Units with Connectors) 1
Up to 16 Units can be joined. ‘
=

B EUROPE
OMRON EUROPE B.V. Sensor Business Unit
Carl-Benz Str.4, D-71154 Nufringen Germany
Phone:49-7032-811-0 Fax: 49-7032-811-199

1. Mount the Amplifier Units one at a time onto the
DIN Track.

2. Slide the Amplifier Units together and press the
Amplifier Units together until they click into place.

Secure the Units with an End Plate (PFP-M) if there is a B NORTH AMERICA
possibility of the Amplifier Units moving, e.g., due to vibration. OMRON ELECTRONICS LLC
o One Commerce Drive Schaumburg,IL 60173-5302 U.S.A
everse the above procedure to separate and remove the .
Units. Do not attempt to remove Amplifier Units from the Phone:1-847-843-7900 Telephone Consultation
DIN Track without separating them first. 1-800-55-OMRON Fax : 1-847-843-7787
8. Connecting the Fiber Unit B ASIA-PACIFIC
1. Open the protective cover . OMRON ASIA PACIFIC PTE LTD
2. Press up the lock button. " 1
e o bk 83 Clemenceau Avenue,#11-01 UE Square,Singapore 239920
8 & =i serton spening. 46' Phone : 65-6-835-3011 /Fax :65-6-835-2711
4. Return the lock button to its original i
position to secure the fibers. : 28 OMRON Corporatlon

Reverse the above procedure to disconnect the Fibar Unit. i 5 @
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