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1. BBegeHue

MHCTpyKUMSa npeaHasHadeHa ansa cneuynanucToB. CneumnanucTaMm cMTaTes KBannuumMpoBaHHble
pabOoTHUKK, KOTOPbIE NPOLLX creuuanbHoe 0by4YeHne, U X OnbIT NO3BONSAET UM OLIeHMBaTb PUCKU

1 NpeaoTBpallaTh BO3MOXHbIE ONACHOCTU, KOTOPbIE MOTYT BO3HUKHYTb BO BpeMsi aKCrnyaTauum

UNn TEXHUYeckoro obenyxmBaHns npubopa. VHCTPYKUUS: coaepXUT MHGOPMaLIMIO O NPaBUbHON
akcnnyaTtaummn npnbopa.

Mepepn skcnnyataumen npubopa BHUMATENbHO NPOYTUTE MHCTPYKLMIO MO YCTAHOBKE, 03HAKOMbLTECH

C npaBunamu 1 ycrnosusaMm No akcnnyaraumm npnbopa, a Takke ero PyHKLMOHMPOBaHNEM. XpaHuTe
OaHHY0 MHCTPYKLMIO Ha NPOTSXXEHUN BCEro CpoKa aKcnnyaTaumm npmubopa, 4Tobbl Npu HE0BX0AMMOCTH
obpallartbcs K Helr BNocneacTasnm.

1.1 Ucnonb3yemble CUMBOSIbI

> MHCTpyKUMM NO NpUMEHEHNIO
Peakuwns, pesynsrart

T Vv

..] MapknpoBKa opraHoB ynpaBfieHNs, KHOMOK UM 0603HaYeHne NHANKaUum
Ccblinka Ha COOTBETCTBYIOLLMIN pa3gen

N
m BaxHoe npumedaHune
HecobntogeHune aTux pekoMeHOauni MoXeT NPUBECTU K HENPABUITbHOMY (OYHKLIMOHNPOBaHUIO
YCTPOWMCTBA MUMU CO3L4aHUI0 NMOMEX.

WHopmaums
[ononHutensHoe pa3bsCHeHne

1.2 Ucnonb3yemblie npeaynpexaeHus

MpeaynpexaneHue o HaHeCeHU MaTepranbHOro yilepoa.

2. UHCTpyKUMKM no 6e3onacHOM aKcnnyaTauum

2.1 OcHoBHOe

[laHHble HCTPYKLMM MO NPUMEHEHUIO SIBNAIOTCS HEOTbEMIEMON YacTblo Npubopa. Mepen ycTaHOBKO
npubopa HeobxoanMo BHMMATENbHO 03HAKOMUTLCS C MHCTPYKLMSIMU, COGMIoAeHMe KOTOPbIX
obecneunBaeT NpaBunbHoe OyHKLUMOHMPOBaHUe npubopa.

CTtporo cobntoganTe MHCTPYKUMM MO 3KcnnyaTaumn. HecobniogeHne MHCTPYKLMIA NO YCTaHOBKE U
aKcnnyaTaumm npubopa Unm ero UCnosb3oBaHMe He NO Ha3HaYeHUI0 MOXKET MPUBECTU K HEUCMPaBHOCTU
060opynoBaHUS UK CepbE3HbIM TpaBMaM nepcoHana.

2.2 UeneBas rpynna

WHCTpyKUMA No aKcnnyaTauum npeaHasHadeHa Ans MCNonb30BaHNUs TOMbKO YNOTHOMOYEHHBIMUY MLamMm
no ctaHgapTy EMC v aupekTvBam B OTHOLLEHWM NPUGOPOB HM3KOTO HanpshxeHus. MpuGop AormkeH
yCTaHaBMnMBaTh, MOAKMOYaTb U BBOAUTbL B SKCMMyaTaLmMio KBannuULMPOBaHHbIN SNEKTPUK.

2.3 dneKkTpu4yeckoe noaknyYeHne

I'Iepe,u. BbIMONMHEHNEM TTHOObIX pa60T Nno yCTaHOBKe Uin O6CJ'Iy)KI/IBaHVIIO OTKIo4nTe |'|p|/16op OT BHELLHEro
NCTOYHUKa NUTaHUA.

CoegunHnTenbHbIE KNEMMbI MOTYT NUTATbLCS TOMBKO OT CUTHaroB, yKa3aHHbIX B TEXHUYECKON
cneundmrkaumm n Ha Tabnmdke Nnpubopa 1 NOAKMHYATLCA K HUM MOTYT TOMNbKO peKOMEeHA0BaHHbIe
npuHagnexHocTu ot ifm.
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2.4 BmewaTtenbCTBO B YCTPOUCTBO Npudopa

B Clny4Yae HencnpaBHOCTU an6opa WIN BO3HMKHOBEHUS! KakuxX MO0 COMHEHUN, HO)I(aHyVICTa, O6paTI/ITer
K nMpoun3BoaunTerto. HecaHKLI,VIOHI/IpOBaHHoe BMeLLIaTENbCTBO B np|/|6op MOXeET Cepbé3HO NnoBNMUATL Ha
©e3onacHocTb nepcoHasna n MmallunH. JTtoboe BMeLLaTenbCcTBO B 3aBOCKYHO KOchmrypau,Vno r|p|/|6opa
npmMBOoOUT K aHHYINMPOBaHUKO FapaHTVIVIHbIX 00sa3aTenbCTB.

3. q)yHKLIMM N Knro4yeBble XapPakKTepucTukun

3D-pgatumk O3D3xx aT0 HhOTOINEKTPUYECKMIN AATUUK, TOYKA 3a TOUKOWN N3MEPSOLLMIA PACCTOSHUE MEXY
OaT4MKOM 1 OnvbkaiLLen NOBEPXHOCTBLIO C MOMOLLIbIO MPUHLMNAG U3MEPEHWS BpEMEHW NporeTa fyya.
3D-parumk O3D3xx ocBeLLaeT CUeHyY C MOMOLLbIO BHYTPEHHENO MCTOYHMKA MH(PpaKpacHOro ceeta 1
paccUnTLIBAET PAcCTOSsIHME C MOMOLLIbIO CBETA, OTPAXKEHHOIO OT MOBEPXHOCTU.

3 gaHHbIX n3obpaxkeHnsi reHepupyoTca paboyune 3HaYEeHNsT C MOMOLLbIO BHYTPEHHEN 06paboTku
n3o6paxkeHnsi 1 CPaBHMBAKOTCH C NMOPOroBbiMY 3Ha4YeHMaAMU. CpaBHMBaeMbIe 1 paboyume 3Ha4YeHns
nepegarTcs B LMpoBbIe BbIXoAbl. DTO NO3BONSET pellaTb creayoLlime Buabl NpUMeEHEHNS:

e MOHUTOPWHT LLeNIOCTHOCTM FPYNMOBON YNaKOBKU

e lI3mepeHune ypoBHs

e OnpepeneHne pacCcTosaHUA

e OnpepgeneHne pa3mMepoB NPAMOYrofbHbIX 06bEKTOB
e CopTupoBKa NPAMOYrofibHbIX OObEKTOB

NamepeHHble faHHble 1 paboyne 3HaveHnst MoryT obecneunBaTtbes Yepes Ethernet n obpabarbiBatbes
nonb3oBatenem. lNapameTpupoBaHue 3D-gatumka O3D3xx Takke nponsBoauTcs Yepes Ethernet.

3D-gatunk O3D3xx AOMmKeH NCNONb30BaTbCS TOMbKO B YCNOBUSAX 9KCMNNyaTauny, yka3aHHbIX B
WHCTPYKLUN MO NPUMEHEHMIO.

Mpubop paccymTaH Ha UCMONb30BaHNE NPU CREAYIOLWMX YCITOBUAX IKCNNyaTaumn:
e BHyTpu nomelleHun

e Bebicota go 2000 m

e OTHOCUTENbHasa BNaXHOCTb Bo3gyxa Makcumym Ao 90 %, 6e3 koHaeHcaumm

e CrTeneHb 3arpsAsHeHns 3

WN3-3a Tpe6OBaHI/Il7I Nno U3ny4YeHno NeKTPOMarHnUTHbIX MNoMex |'|p|/|6op npeaHa3Ha4veH and ncnonb3oBaHUA
B l'lpOMbILLIJ'IGHHOVI cpene. I'Ipl/l6op He npegHasHa4deH and npuMeHeHna B JOMaLllHUX yCIoBUAX.

MprGop AomKeH MCMOb30BaTLCS TOMBKO B YCIOBUSIX SKCTyaTauun, yKasaHHbIX B MHCTPYKUMK MO
NMPUMEHEHNIO.

4. KoMmnnekT nocTtaBku

e 3D-pgatumk O3D3xx
e KpaTkas nHCTpyKumsi

E TexHUYecKne XxapakTepUCTMKM 1 Apyrast [OKYMeHTaLms (PyKOBOACTBO MO NPOrpaMMHOMY
obecrieyeHuto, U T. [1.) AOCTYMHbI Ha HaLLleM caiTe:

5. MpuHagnexHocTun

[nsa dyHKUMOHMpOBaHUA npnbopa HeobxoanMbl criegyroLme NpUHaaIexHoCTu:

ApTUKYNbHbIM HOMep | OnucaHue

E11950 Kabenb nutaHus ons kamepbl/gatymka

E11898 M12 npoMbILINEHHbIA cOeanHUTENbHbIN kKabenb Ethernet
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MO ifm Vision Assistant gocTynHo 6ecnnaTHo Ha Haleil BeG-CTpaHuLe:

6.

YcTtaHOBKa

[MmaBa onuvcbIBaEeT, YTo HEO6X0AMMO NPUHATL BO BHUMaHuWe 0 YCTaHOBKU U KaK YCTaHaBIMMBaATb AaT4yUK.

20 ® Ycrpoimcteo
@ @ Yron o63opa
(® O6bekT

A @ Mone 3peHuns

® PaccTosHe Mexay npubopoM 1 06beKTOM

@

©)
Y || o
@

¢ =

6.1 BbiGbop mecTa ycTaHOBKMU

CobGnitogaiiTe crieqytowne UHCTPYKUMK Asi BbiGopa MecTa yCTaHOBKM:

>

>

>
>

>

|

\%

Vv

v

\

|
>

O6bekT (O JoMKeH HaxoAWUTLCS MOMHOCTLIO B none 3peHns @.

Pasmep nona 3peHuna 3aBUCUT OT TUNa AaT4yuka 1 yKas3aH B TEXHUYECKOMN CI'IeLl,VI(bVIKaLl,MI/I. Pasmep
nonaA 3peHna Takke 3aBUCUT OT paCCTOAHUA AaTyuKa OT obbekTa @Z C BO3pacTarLmmM pacCTtoaHnemM
none 3peHna CTaHOBUTCA oonbLue.

rlpl/IMl/ITe BO BHMMaHMe OTKIMOHEHME NMpn NO3NLMOHNPOBAHNN obbekTa.

IMpu onpeaeneHnn paccTosHUS MeXay AaTYNKOM 1 obbekTom (&) NpUMUTE BO BHUMaHME AUanasoH
n3MepeHus gaTtymka.

OwnanasoH N3MepeHnd ykasaH B TEXHNYECKOMN CI'IeLl,IAd)MKaLI,MM naTtyuka.

BblbepuTte HaMMeHbLLee BO3MOXHOE PaCCTOsHUE MEXy AaTYMKOM U 06bekToM®) .

I'IpM HaunMmeHbLleM PacCTOAHNUN 00ObeKT 06Hapy>|<|/|Baech C MakCumalbHbIM pa3peLlueHnemMm.

M3berante nonagaHnsa CUNbHOMO PacCesiHHOrO UM COMHEYHOro CBETa Ha MECTO YCTAHOBKM.

YpoBeHb BHELLHEro oceelleHns bonee 8 kJToKe (C CONMHEYHbIM CNEKTPOM) BbI3bIBAET OLLUMOKN B
namepeHun. Ha camom gerne, npobrnembl Bbi3bIBAET TONBKO MHAPaAKPACHBIN KOMMNOHEHT Mexay 800 u
900 HMm.

W3berante YCTaHOBKM B CUJIbHO 3arpA3HeHHbIX MeCTaxX.

B cunbHO 3arpa3HeHHbIX MecTax fiMH3a AaTymKka 3arpsi3HUTCA HECMOTPS Ha OpUEHTaUMIO BHU3 @

W36eraiite npo3payHbix naHenei mexay aatimkom D un obbektom Q.

[Mpo3payHble NaHenn oTpaXaroT YacTb CBeTa AaXKe €Cli UCMOMb3YEeTCH OYeHb YMCTad CTEeKISHHas
naHernb.

m Mpwv HecobnoaeHNM UHCTPYKLMIA MOTYT BO3HMKaTb OLUNGKM B U3MEPEHUN.
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6.2 [lononHuTesnbHble YKa3aHUs NO yCTaHOBKe AaTyuKa

TemnepaTypa NOBEPXHOCTN AaTyMKa 3aBUCUT OT peXxmnma pa6OTbI, Bbl60pa napamMmeTpoB N TepMnN4eCKOoro
BO34ENCTBUSA AaTyMKa Ha OKpYyXarLlyto cpeny.

@ Y6eguTtechb, YTO A4aTUMK COOTBETCTBYET CreayroLmm TpeboBaHnsm:
TemnepaTypa NOBEPXHOCTU ANS NErko AOCTYMNHbIX NOBEPXHOCTEN MOXET BblTb Makcumym Ha 25 °C
Bbille, YeM Temnepartypa okpyxatowen cpeapl (no IEC 61010-2-201).
CnepytoLume rpacdukn cogepxaT cTaHaapTHbIe npeaensl NpedynpexaeHns B Ka4ecTse pekoMeHdaumnmn ans
YCTaHOBLLMKA.
Mpacbukun gencTBMTENbHBI AN CNEAYIOWNX PEXUMOB PaboThl:

e Huskun [1 akcnosnumsi]
e CpeaHun [2 akcnosnumm]
e Bbicokuin [3 akcno3numnm]
B cniyyae pexvnmoB cpeaHen nnm BbICOKOM 3KCMO3NLMM TUMMYHBIE Npeaernbl NpeaynpexaeHns
OOMKHbI BbITh ONpegeneHsl Mo CyMMe BPEMEHU aKcno3uumn. Bpems akcnoanumm ykasano B 10
ifm Vision Assistant.

Ecnu npegensl npegynpexaeHns NpeBbiLlLEHbI, CReayATe O4HOW U3 UHCTPYKLUWIA:

» CHwmxeHve TemnepaTtypbl NOBEpXHOCTH (— 6.2.3).

» YcTaHaBnuBaiTe AaTyvK Ha MECTO UM KOpMyc, KOTOpbI o6ecrneyrBaeT 3alnUTy OT UCTOYHMKA Tenna,
HO yAepXMBaeT LUMpPKYmsLMIo BO3ayXa BOKPYr AaTymka.

> HeobxogmMmo npegoTBpaTMTh NOBLILIEHWE TeMNepaTypbl MOBEPXHOCTY AaTyMKa.

E MapameTp "MakcumarnbsHoe pacctosiHne 3agHero ooHa" HacTpamBaeTcsa B ifm Vision Assistant. MNpeaensi
npenynpeXxaeHnst napameTpoB 0003Ha4eHbI Ha rpadhrke NYHKTUPHBIMU U CNFOLLHBLIMW FIMHUSIMA.

Ecnu gatumk HaxoguTcs B 30HE C TOMKaMK, TEMMepaTypy NOBEPXHOCTN HEOBXOAUMO CHU3UTL (—
6.2.3). Ecnu npegen npeaynpexaeHnsi NpeBbILLEH AaXe HECMOTPS Ha TEMMOOTBOAHY YCTAHOBKY,
BO3MOXXHO AOMNOMHUTENbHO YCTAHOBUTb 3aLLUTY KOHTAKTOB.

Ecnu npy ctaHaapTHOWM yCTaHOBKE Bbl OCTAETECH HVDKE TUMMYHBIX MPeaenoB NpeaynpexaeHns,
AononHuTenbHble TpeboBaHns He TpebytoTcs.

6.2.1 CranpapTHble npeaensl npegynpexaeHna 03D300 / O3D302

[MapameTp "Makc. pacctosiHne 3agHero poHa"
25 y YcTaHOBKa Ha TennonpoBOAUMbIX
MeTannmyeckmx 4acTax
Cc npoBoAHuKoM Tenna (— 6.2.3)
20 . e ™ = W momom
\ . . . 0 0 .ﬁ . npeﬂen napaMeTp
o o o ele o o o ew g npegynpexaeHus
15 ™S =
° - = . <5m
J Ny,
10 <30m
5 - o . >30 ™
0 CTtaHgapTHas ycTaHOBKa
0 2 Mpenen MapameTp
npeaynpexaeHus
— <5m
<30m
I >30m
X = BpeMs 9Kcnosmuum [ms]
y = cKopocTb kagpos [fps]
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6.2.2 CraHpgapTHble npeaensi npegynpexaeHna 03D310 / 03D312

[Mapametp "Makc. pacctosiHne 3agHero poHa"

25 YcTaHoBKa Ha TennonpoBoAgnMbIX

(— 6.2.3)

MeTannnyeckmnx 4actax ¢ NpoBOAHMKOM Tensa

20
. e e ovw Mpenen Napaver
R npeaynpexaeHus P P

- E . <5wm

<30m™m

- E . >30M™

CrtaHpa PTHas yCTaHOBKa

Mpenen

MapameTtp
npepynpexaeHns
I <5mMm
<30m
I >30m

X = BpPeMs 9Kcnosuuum [ms]
y = ckopocTb kaapos [fps]

6.2.3 CHuMmxXeHMe TemMnepaTypbl NOBEPXHOCTHU
TemnepaTypy MOXHO CHU3UTb NPUHATUEM CleayrLWnX Mep:

» YcTaHoBUTE JaTuyMK Ha TennonpoBoanmMblie MeTann4yeckme 4acTtu.

> bBonbluas nnowagb KOHTaKkTa gartymka ¢ MeTannm4yeckumm 4yactsmm yBenn4nBaeT Tennooraady (Hanp.

antoMUHUM).

> I"Ipm YCTaHOBKe AaT4yuKa Ha MeTarnrimyeckne 4actu, I/ICI'IOJ'Ib3yVITe NnpoBOAHUK Tenna.

> OdhekT TENNONPOBOAMMOCTY MOBLILLAETCS C NOMOLLLIO NPoBOAHMKa Tenna. KoHaykTop
npeanaraetcs B kadecTBe NpuHaanexHocten (— 6.4).

» YMeHbLUMTE NOMEXN BOKpPYr AaTtyuka. YMeHbLUNTE KONNYECTBO OOBLEKTOB, YCTaHOBIEHHbIX pAO0OM C
AaT4YNKOM.

> OObeKTbl BOKPYr AaTyMKa M BbiCOKas NIOTHOCTb YCTAHOBKMU MOXET HEraTUBHO OTPasnTbCs Ha
KOHBEKLM (OBWKXEHNE BO3ayXa).

» YcTaHoBWTe OOMH UMK ABa paguaTtopa Ha AaTyuk.

Pagunatopbl yBenuuuBatoT NOBEPXHOCTb AaTuuKa, CHbKas TeMnepaTtypy noBepxHOCTU. Pagmartopsl
OOCTYMHbI B Ka4ecTBe akceccyapoB (— 6.4).

> COKpaTVITe BpemMsA 3KCNo3nuumn, 4actoTy KagpoB Ui MaKkC. paCcCTodHUE 3adHero (*)OHa.

> cnonb3yembli pexvmM paboTbl 1 NapameTpbl MOTYyT MNOBbLICUTL TEMNEPATYPY NOBEPXHOCTU.
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6.3 YcTaHOBKa gatymka

Mpwn ycTaHOBKE JaTynka cnegynTe MHCTPYKUUSIM:

» [NpucoeguHnTe AaTymK ¢ MOMOLLbIO 2 BUHTOB M5 unm MoHTaxkHoro Habopa.

> Pasmepbl oTBepCTMS AN BUHTOB M5 yKkasaHbl B TEXHUYECKON cneundukaumm.

> MoHTaxHbI Habop NpegnaraeTcsl B KA4ecTBe NpuHagiexHocTen (— 6.4).

P> Vicnonb3yiTe 3alMTy OT HaTsHKeHUs1 Ana Bcex kabenen, NoaKMoYEHHbIX K OaTUKKY.

Mpwn yctanoeke O3D300 1 O3D310 cobntoganTe cnegyroLme NHCTPYKLUNK:

» YcTaHoBWTE AaTuyMK Tak, YToObl KHOMKa HACTPOKKM dooKyca Obina AOCTynHa A1 OTBEPTKU.

> T[lonoXeHne KHOMKM HacTpomnkn chokyca o6o3HaveHo Ha vepTexe (— 12).

Ecnun npubop NnocTosiHHO MCNomnb3yeTcs BO BraXHOW cpeae, ravika M12 kabens npombILLNEHHOrO
nHtepdpenca Ethernet (Hanp. E11898) moxeT 3apxaBeTb. NS NOCTOSIHHOrO UCMOMb30BaHUA BO
BMaXHbIX Cpefax UCMOMb3ynTe ranky U3 BbICOKOKAYECTBEHHOW HEPXKABEHOLLIEN CTanw.

6.4 MoHTaXHble NPUHaAIeXHOCTHN

B 3aBucumocTn oT mecTta 1 Tina YCTaHOBKM, MOXHO MUCMNONb30BaTh crneayrwne MOHTa)XXHble
NPUHAANEXHOCTU:

ApTUKYNbHLIA HOMep | OnucaHue

E3D301 MoHTaxHbIn Habop Smart Camera
E3D302 Oxnaxpgatonin anemeHT Smart Camera
E3D303 KonBekTtop Smart Camera

E3D304 2 oxnaxpawowmx anemeHta Smart Camera

Bornee noppobHas MHOPMaLMS O NMPUHALANEXHOCTSX HAXO[AUTCS Ha:
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7. 3neKTqueCKoe noaknr4yeHune

Cobntogarite cneayoLimMe MHCTPYKLMK OO SMNEKTPUYECKOM YCTaHOBKN.

NMPUMEYAHUE

K pabotam no yctaHOBKe 1 BBOAY B 3KCMIyaTaumMio AOMYCKaKTCA TONbKO KBanMULMPOBaHHbIE
crneynanncTbl - anekTpukn. Cobntogante anekTpuyeckme gaHHble, yKa3aHHbIe B TEXHUYECKOM
crneundmkaumn.

Knacc 3awmtel npubopa Il (PC 111).
OneKkTpuyeckoe nNUTaHWe OOMKHO NOAaBaTbCH TOMbKO Yepes 3alUunLLEHHbIE CBEPXHU3KOBOSLTHBIE LiEnu.
OnekTpuyeckoe nuTaHue JomkHo coorBetcTBoBatb UL61010-1, rmasa 9.4 - OrpaHnyeHne aHeprum:

YCTPOMCTBO A5l 3aLLUNTbI OT CBEPXTOKOB AOMKHO OTKMIOUMTL TOK 6.6 A B TeueHne 120 c. Anga
NpaBuUbHOM OLIEHKN YCTPONCTBA 3aLLMTbl OT CBEPXTOKOB NMPUMUTE BO BHUMaHUE TEXHUYECKME
JaHHble JaTyMKa U NPOBOAKY.

OTaeneHne BHeLLHWX Lienen 4omkHO cooTBeTcTBoBaTbh UL61010-2-201, puc. 102.

Ona anuHel kabenga > 30 M, MCNONb3yTe AONOMHUTENBHYHO 3aLUUTY OT UMMYIbCHOMO NepeHanpsbkeHnst B
cootBetcTBUM ¢ IEC 6100-4-5:

OTkntounTE NUTaAHNE nepen noakr4yeHnem yCTp0I7ICTBa.

Onsa cobniogeHna TpebosaHui ceptudmkara cULus:
MpenenbHas TeMnepatypa kabensi, NogknoYaemoro K nonesbiM knemmam: 70 °C.

7.1 Cxema nogknoyeHus

@ Ethernet

Pasbem M12, D-kognpoBka, 4 nontoca

TD +
RD +
D -
RD -
OkpaH

nHAwWN =

(@ Bnok nuTaHuA

Pasvem M12, A-kogmpoBka, 8 nonocos

1 U+

2 o 1 8 |2 Bxoa Tpurrepa
3 3 GND
4 5 6 4 KoMMyTaLMOHHbIV BbIXog, 1 - (LmdpOoBOM UK

aHarnoroBhbIN)

5 KoMMyTauMOHHbIN BbIXO4 3 - rOTOB

6 KoMmyTauMOHHbIV BbIXo4 2 - (LndpoBoW)
7 KommyTauMOoHHbIN BXxop, 1

8 KommyTaumMoHHbIN BXOA, 2

Heuncnonb3ayemoe coeguHenne Ethernet 3akponte konnadkom (E73004).MomeHT 3aTskkm
0.6...0.8Hm.

[MoBeaeHe KOMMYTaLUNOHHBIX BXOOO0B M BbIXOA0B MOXHO HacTpouTb ¢ nomolubio MO ifm Vision
Assistant. Hactpoiika PNP unu NPN Bcerga gencteuTensHa Ansg BCeX KOMMYTaLMOHHbLIX BXOO0B U
BbIXOJ0B.

&

Mpwn ycTaHOBKE aKTyaTOpPOB M AATYMKOB yOeamTech, YTO HACTPOMKa caernaHa NnpaBunbHO (Hamp.
hoToANEKTPUYECKNe AaTumkm Ans cpabartbiBaHus).

KOMMYTaLI,VIOHHbIe BbIXO4bl MOTYT pa60TaTb TaKXe KaK UMMYyJbCHbI€ BblXOAbl, KOTOPbIE
CGpaCbIBaPOT nx KOMMyTaLlVIOHHbIVI CuUrHars nocrne ncrte4eHmna yCtaHoBJ1eHHOIro BpemMeHu.

AHanoroBblI Bbixog obecneunBaeTt TOK / HanpsikeHne no oTHowweHuto k GND (3asemneHue).

10



3D-partymk

7.1.1 Kontakt 1/3 (24 B/ GND)

JonycTuMbln AnanasoH HanpshkeHWst ykasaH B TEXHUYECKOW cneundukaumm gatymka.

7.1.2 KoHTaKT 2 (TpUrrepHbin Bxon)

3axBar 1306paKeHNs AaTymMka MOXXHO Bbi3BaTb C MOMOLLbIO KOMMYTaLMOHHOIO CUrHana yepes
TPUITEPHBbIN BbIXOA,

MoxHO ncnonb3oBaTh cnegyroLmne opoHTbI TpUrrepa:

e Cnapgatowwmii poHT 3anyckaeT 3axBaT U300pakeHus

e HapacTtalwun poHT 3anyckaeT 3axBaT N300bpaxxeHus

e Cnagawlmii 1 HapacTaloLWwmin PpoHT 3anycKatoT 3axBaT N3o0paxkeHus

[pyrve BO3MOXHOCTM A1 3anycka Aaryuvka:
e KomaHpa nHtepdpenca (— 13.2)
e [1OCTOSIHHbBIV 3axBaT N300paxxeHUs1 ¢ PUKCUPOBAHHOWM YacTOTOM KaapoB

Bxop Tpurrepa BHyTpeHHe 3aluuilieH oT Apebesra KOHTaKTOB. B 3aBMCMMOCTU OT 3NeKTpUYeCcKom
YCTaHOBKM, 3alLMTa NpoBoga Tpurrepa He obs3aTernbHa.

BHyTpeHHsIA 3awimTa npegoTepallaeT cpabaTbiBaHNE OT KOPOTKMUX MMMYMbCOB. [AnvHa umnynbca
[OIMKHa BbITb HE MeHee 2 Mc, YTOObI OH Obif pacno3HaH Kak Tpurrep.

TpurrepHbli BXoq

3axBaT n3obpaxeHus

1 2 3 4 5 6 7 8 9 10 M
Bpewms (mc)
7.1.3 KoHTtakTt 4/ 5/ 6 (KOMMyTaLNOHHbIE BbIXoAbl)

KOMMyTaLI,I/IOHHbIe Bbixoabl oT 1 oo 3 obecneynBatoT pa3nnyHble COCTOAHUA AaT4vUKa. Kpome COCTOAHUA
Oartdymka KOMMYTauMOHHbIE BbIXOO4bl MOT'YT obecne4ynTb NCXOOHOE 3HaYeHne ans peleHna 3agaydmn
NPUMEHEHNA.

OnekTpnyeckas xapakTepncTmka KOMMYTaLUMOHHBIX BbIXOA0B OT 1 A0 3 yKasaHa B TEXHUYECKON
cneundmkaumn.

KommyTaumoHHbIN Beixod 3 o6ecrnevmBaeT COCTOsiHNE AaTumka "[oToB ans Tpurrepa”.

"Switching output switched" (KomMMyTauUMOHHbLIN BbIXO NEPEKIOYEH) O3HAYAET, YTO HAcTano
COOTBETCTBYIOLLEE COCTOSIHME JaTUUKa.

B 3aBucumocTtun ot HaCTpOVIKM, COCTOAHME OaTHMKa MOXET MMETb O4HO 13 crneayruwnx 3HaYEeHUN:

e "Ready for trigger" (F'otoB ons Tpurrepa)
[aTtymk curHanmanpyert, 4TO MOXET ObITb 3axBa4eHO HOBOE n3obpaxeHne. TonbKo B AaHHOM
COCTOSIHMM faTynka obpabaTtbiBaloTcs onepauun 3anycka. [ns Tekywero 3axsata n3obpaxeHus
cocTosHue "Ready for trigger" He Bblgaetcs.

e "Image capture finished" (3axsaT n3obpaxxeHns 3aKoHYEH)
[Jatuvk curHanmavpyer, 4To 3axBaT U300paxeHusi 3aKoHYeH. [laHHOe COCTOsiHME AaTymKa MOXHO
MCnomnb30BaTh A4S KackagHOro NOAKMYEHUs AaTYMKOB.

e "Evaluation finished" (OueHka 3akoH4yeHa)
JaTtuuk curHanunsmpyer, 4To 06paboTka n3obpaxeHnsi 3aKoH4YeHa. B 3TOT MOMEHT KOMMYTaLMOHHbIE
BbIXOZbl FOTOBbI K OGHOBMEHUIO. [laHHble n30bpaxeHns nepepatoTtcst Yepes Ethernet.

e "Error" (Owwnbka)
[aTtunk curHanuanpyeT BHYTPEHHIOK ownbKy. MogpobHyto nHdopmauuio 06 owmbkax MOXHO
3anpocuTb Yepes Ethernet.

1
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7.1.4 KoHTtakT 4 (aHanoroBbin BbIXoA)

KoMMyTaumnoHHbIn Bbixod 1 / aHanoroBbIn BbIXO4 MOXHO MCMOSb30BaTh Kak KOMMYTALNOHHBIN BbIXO4 Ux
aHanoroBbIN BbIXOA MO TOKY (4-20 MA) / aHanorosbIn BbIXoA rno HanpsbkeHuto (0-10 B).

AHarnoroBbIil TOKOBbIN BbIXOA Npeanaraet 6onee HaAeXHyo nepefady, YeM aHanoroBbIi BbIX0d Mo
HanpsKeHUo. AHAMOrOBbIV BbIXOA MO TOKY HE 3aBUCUT OT AfMHbI kabens 1 obecrneyvBaeT nydllee
Ka4yeCTBO CUrHamna no OTHOLLEHUIO K MPOMBILLIIEHHOMY KOHTPOMEepy.

B NMPOMBbILLUITIEHHOM KOHTpOInepe aHanoroBbI TOK npeo6pa3yeTC$| B aHanoroBoe HanpsaxeHne 4yepes
HarpysqubM PE3NCTOPpP. HarpysqubM PE3NCTOP Bbl6|/|paeTCF| B COOTBETCTBMU C YKa3aHNAMU B
TEXHNYECKOM CﬂeLI,VI(*)I/IKaLIMVI. BbICOKOOMHbIE PE3NCTOPLI NpeanovYnTarTCA Anda pe3ncTtopoB C Masnomn
Harpy3|<0171 n3-3a Gonee HN3KOro TEMSOBLIAENEHMS B yCTpOVICTBe.

(D HoyT6yk (HacTpolika napaMeTpos)

@ MMpOoMBbILLMNEHHbIN KOHTPOMNep
(oueHka / Tpurrep)

® Harpy3souHblil pesnctop

+]DC 24 V| -

IN'| IN | IN [OUT|OUT

1 = plc -
& ®

C nomoubto MO ifm Vision Assistant BO3MOXHO npucoeanHUTb 0gHO paboyee 3HaYeHue K HavyanbHoOMY
3HayeHuto (4 MA / 0 B) n kKoHe4Homy 3HadeHunio (20 mA / 10 B) aHanorosoro Bbixoaa.

7.1.5 KoHTtakT 7 / 8 (kOMMyTaLMOHHbIE BXOAbI)
KommyTaumnoHHble Bxoabl obecneunBatoT criegytowmne yHKLMK:

e BbibepuTe akTMBHOE Npunoxexue (— 7.3)

PasnuyHble HacTPOVKM NapameTpoB (YHKLMI yKasaHbl B PyKOBOACTBE MO NporpaMMUpoBaHuio.

OneKkTpuyeckne AaHHble KOMMYTaLMOHHbIX BXOAOB 1 1 2 yKasaHbl B TEXHUYECKOW cneundurkaumm.

12
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7.2 MNMpumepbl NoAKMOYEHUNA

anMepr NOOKIMKYEeHUA OaTHMKa YKa3aHbl HUXE.

7.2.1 3anyck 3axBaTa nsobpaxeHusi C NOMOLLbIO AaTyuKa NPUONMXKEeHUA
,D,aT‘-Il/IK MOXHO 3anyCTUTb CHapy>Xwu:

e C nomoubto Ethernet

® C NMoMOoLWbl gaTtyMka I'IpVI6ﬂI/I)KeHVIﬂ, NOOKIMKYEHHOro K BXOo4y Tpurrepa

CJ'Ie,D,y}OLLI,I/IIZ PUCYHOK |/|3o6pa>|<aeT noaKrn4yeHne ¢ gat4nkom I'IpI/I6J'Il/I)KeHI/I$|.

(D HoyTbyk (HacTpolika napameTpos)

@ HOatuuk npmbnuxeHus

1 .2
® lMpOMbILLNEHHBIN KOHTpPONNep
43 (oueHka / Tpurrep)
2_1
n
4 6

+|DC 24 V| -

IN'| IN | IN |OUT|OUT

L 0 PLC

13
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7.2.2 YcTaHOBKa AaTYMKOB pSAOM ApPYyr ¢ Apyrom

[atynkun, ycTaHOBMNEHHbIE pSAOM APYr C APYrOM MOTYT Bbi3blBaTb OLUMOKM B U3MEpPEHUM U3-3a
OHOBPEMEHHOr0 BO3ENCTBYS.

@
Q

1

@
O

| -

.
®

Ownbok nsamepeHnss MOXHoO n3bexatb AByMsi cnocobamu:

e KackagHoe nogkroveHne 4aTtymkon yepes HW-Tpmrrep
Bo BpeMA KaCKkaanpoBaHUA KOHTPOJJ1E€P BbI3bIBAET 3axXBaT I/I306pa)KeHVIF| OaTtymKa

I (cM. puc. Huxe). Mocne 3aBeplueHns 3axBata usobpaxkeHns, aatink (D aBTOMaTUYECKM Bbi3blBaET
cpabatbiBaHue gatumka @. OgHoBpemeHHo, KoHTakT 4 aatunka (D obecrneumBaeT CocTosHE
natumka "3axear n3obpaxeHus sakoHueH". fatunk ) curHanuanpyeT KoHeLl NocreaoBaTernbHoCTY B

NPOMBILLTIEHHBIN KoHTpornep ().

@ Yctpoictso
@ Yctpoictso
(® O6bekT

+

DC 24 V| =

1

M®YcTpoiicTeo
@ YctpoiicTteo

® MpoMbiLLnEeHHbIN

KOHTponnep
(oueHka /
Tpurrep)

IN | IN JOUT

ouT

PLC

e llcnonb3ynTe pasnuyHbie YacTOTHbIE KaHanbl
C nomoubto MO ifm Vision Assistant k kaxgoMy gaTynky MOXXHO NPUCOEANHUTbL COOCTBEHHbIV
YacCTOTHbIN KaHar. Pa3nnyHble YacTOTHbIE KaHasbl CHKAKOT NOSABIEHNE OLNOOK N3MEPEHNS.

MO ifm Vision Assistant goctynHo 6ecnnatHo Ha Halweii Be6-cTpaHuLe:

14
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7.3 CtaTnyeckum BbIOOp NnporpaMmmbl

B matumke MOXHO coXpaHuUTb o 32 nporpaMm npoBepku. MepBble YeTbipe NporpamMmmbl MOXHO BblGpaTh
NCMonb3ysi KOMMYTaLMOHHbIE BXOAbI.

Bxop 2 Bxop, 1 Homep nporpammbl

0 0 1

0 1 2

1 0 3

1 1 4

® L]
0 i .

RO RO

1 : i i

® ol |
1 H H H H

® = -
0 -

©

Hanpumep: Bbibop nporpammbel 1 — nporpamma 2 — nporpamma 3

KommyTaumoHHbeii Bxog 1=0—1—0

KommyTaumnoHHsin Bxog 2 =0 — 0 — 1
Bbixogq READY

TpurrepHbIn BXoA

® 0|

A: TpUrrep BKIOYEH

B: Tpurrep BbIkntOYeH

(® | NpeHTudmrkaumoHHbIN HOMep AN akTUBHOW NPOorpaMMbl

[ns Bbibopa nporpaMmMbl BpeMsi MOHUTOPWHIA tr 1 BpeMs nepeknoveHns Tpurrepa t- Heobxoammo
MPUHSATL BO BHUMaHUE.

Bpemsi MoHUTOpUHra tz: Mocne n3aMeHeHWn B OpoHTe, BHELLHUIA BbIGOP NporpaMMbl HeMb3s HavaTb 40
TOrO KaK COCTOsIHME 060UX KOMMYTaLMOHHBIX BXOAOB OCTAETCSl CTAabUIbHBIM Ha NpoTsixeHun 20 Mc.

Bpewms nepeknioyeHus Tpurrepa tp: Bxog Tpurrepa otknoveH Bo Bpems Bbibopa nporpammel. Bpems
OTKITOYEHUS 3aBUCUT OT:

® KOJim4yecTtBa nporpamMmm B Aat4vyumke
e KonmyecTBa mMogenen B nporpammMme and aktmeaumm

E MN3o06paxeHune Bbille nokasbiBaeT BbixogHyto noruky PNP (3aBogckas HacTponika). [oBegeHue
BbIxogHou nornkn NPN npoTMBONonoXxHO BbixogHowm noruke PNP:

e BbixogHas normka PNP: B cnyyae Bbicokoro curHana (1), ucnonb3yercs HanpshKeHue.

e BuixogHas ontuka NPN: B criyqae Huskoro curHana (0), ucnomnb3yeTcs HanpskeHue.

[na 6onee nogpobHon nHdopmaLummn o KoHpUrypaumm Belbopa nporpaMmMbl Mbl COBETYEM 06paTuTbCS K

PYKOBOZCTBY MO MPOrpamMM1pOBaHUio AaT4mKa.

15



3D-partymk

7.4 BbiGop nporpammbl, ynpaBnsieMbii UMNYS1IbCOM

B kavecTBe alnbTepHaTMBbl K CTaTU4ECKOMY Bbl60py, Bbl60p nporpamMmmMbl MOXXHO TaKXe ynpaBnAaTb
MMNyrnbCoM.

O e .
@, RN

@ | CTpobupytowmnii curHan, KommyTaumMoHHsin Bxog 1=0 — 1 — 0 (g =
aKTUBHBIN curHan)

(® | mnynbCHbIV cUrHan, KOMMYTaLMOHHBIN BXOA 2 UMK TPUITEPHbLIN BXOA =
0 — 5 nmnyncos — 0

(® | Bbixog READY

[Moka Ha KOMMyTaUMOHHOM BbixoZde 1 eCTb akTUBHbIN cUrHan (CTpobupyowmi curHan), npubop cunTaet
BXO4ALLME MMMYNbChl M aKTUBUPYET COOTBETCTBYOLLME NPOrpaMmbl.

Konnyectso nMnynbcoB = M,El,eHTVIq)VIKaLI,VIDHHbIVI HOMeEP nporpamMmmbl
Ons MMMNYIbCHOINo BXoga MOXHO UCMOJ1b30BaTb KOMMyTaLI,VIOHHbIVI BXO[, 2 Unn BXog, Tpurrepa.

E N3o6paxxeHne Bbilwe nokasbiBaeT BbIxodHYo roruky PNP (3aBogckast HacTporika). [NoBeaeHune
BbIxogHou nornkn NPN npoTnBononoXxHo BbixogHowm noruke PNP:

e BbixogHas normka PNP: B cnyyae Bbicokoro curHana (1), ucnonb3yercs HanpshKeHue.

e BebixogHas noruka NPN: B cnyyae Huskoro curHana (0), ncnonb3yeTcst HanpshkeHue.

[nsa 6onee nogpobHon nHdopmaLummn o KoHpurypaumm Belbopa nporpaMMbl Mbl COBETYEM 06paTuTbCS K
PYKOBOACTBY M0 NPOrpamMMnpoBaHmio npuéopa.
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8. UHaukaTopbl

C nomoLubio ceeToguoaos 1 - 4 AaTumk curHanuanpyet Tekyllee paboyee COCTOSHUE.

LED 1
LED 4

®

¢

N\

o

u]\

LED 2
LED 3

®

LED 2 LED 3 OnucaHue
(Out 1) (Out 2)
[aTtymk rotoB k paboTe, HanpsikeHWe NMTaHUst NogaHo
Mwuraet Habopbl napaMeTpoB MM HACTpOKKa NapamMeTpoB He
npu 0,5 3arpy)xeHa B gatymnk
My On
o L L
Mwuraet [aTtunk HaxoauTCst B pexnme HaCTPOMKM NapameTpoB
2x npwm On
0.5 rLI, Off |_| |_|
On KommyTaumOHHbIN Bbixod 1 pasoMKHYT
Mwuraet KoMMyTaLUMOHHbIN BbIxOd, 1 3aMKHYT
npu 8 'y
On KOMMYyTaLMOHHBIN BbIXOA 2 Pa3OMKHYT
Mwraet KomMMyTauUMOHHbIV BbIXO4 2 3aMKHYT
npn 8 'y
On Ethernet nogkntoueH
Mwraet Mepenayva gaHHbIX Yepes Ethernet
Off Ethernet He noakntoyeH
Muraet Muraet [aTtymk curHanmMaupyeT BHYTPEHHIOW OWNBKyY
npn 8y |npn8ly
Muwraet Mwraet [atymk curHanmManpyet UcnpaensemMyto OLIMOKY.
npm 2Ty |[npn2ly | VHdopmauuo o owmnbke MOXHO NpovnTaTb Yepes
Ethernet

CBEeTUTCS MOCTOSAHHO =

3arpyaka npmnbopa

CBeTUTCS NOCTOSHHO <=

[aTunk npon3soanT oOHoBNeHMEe NPOLLUNBKN
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9. BBoA B akcnnyaTauuio

[Mocne nogayn nutaHns npnbop BBOAUTCS B aKcnnyaTaumio. Yepes 15 cekyHa AaTymK HaxoguTcs B
pexvMe OLEHKN, rae BbIMOMHSATCH COXpaHeHHble nporpammebl. MHAnKaTopbl oTobpaxatoT TekyLlee
pabouee cocTtosiHue (— 8).

B patunke MOXHO coxpaHuTb A0 32 nporpamm. MNpunoxeHne MoxxHO akTMBMPOBaTb PasfUYHbIMA
cnocobamu:

e [10O ifm Vision Assistant
e KomaHga nHTepdenca
e KommyTaumoHHein Bxog 1 n 2

e KoMMyTaUMOHHLIN BXOA 1 U TpUITepHbIN BXOA

9.1 Hactponku napameTpoB AaTymka

[atuuk HacTpaumBaeTcs ¢ nomousto 10O ifm Vision Assistant (— cm. pykoBoacTBO no
NPOrpaMMUPOBaHUIO).

E MO ifm Vision Assistant n nogpo6Has nHopmaunsa o NPUHUUNE N3MEPEHUS faTyMKa onncaHa B
pykoBogcTse K 10.

MO ifm Vision Assistant goctynHo 6ecnnaTHo Ha Hallen BeG-cTpaHuue:

www.ifm.com

PykoBopgcTteo k 1O AOCTYyNHO Ha Hallem canTe:

www.ifm.com

9.2 ObHapyxeHue obbekTa

YcrnoBusa ans BbICOKON CKOpPOCTH o6Hapy>|<eHM9| 00bekToB YKa3aHbl HXe.

O @ YctpoiicTBo
@ @ 3oHa Bo3aENCTBMS

® Mone 3peHus
@ O6bekT

@ @
®

@
- -

OnTtumansHoe obHapyxeHne obbekta @) obecneunsaercs Npy CoBMIOAEHNN CREAYIOLMX YCIOBUIA:

e O6bekT HaxoauTes B none 3peHns 3
e O6GBLeKT sBnsieTcs Gnkanumm BuamMmsiM obbektom aatunka D

e B 30He Bo3aenctens @ HeT 06bekToB (NMPenaTcTCBMSA U T.4.)

e CTekno obbekTUBa gaTtymka Yncroe.

E] Ecnn yCcnoBuA He cobntogatoTes MOTYT BO3HUKHYTb ownbkn B N3MepeHun.
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9.3 lMNepepnaya pabounx 3Ha4eHUN

9.3.1 lMNepenaya pabo4nx 3Ha4eHU NnapamMeTpPoB MOHUTOPMHIA KOMMNJIEKTHOCTU C
nomouybio EtherNet/IP

Mpnbop moxeT nepenasatb paboumne 3HadveHns B MJIK yepes nonesyto wuHy EtherNet/IP. Paboune
3HaveHus oTobpaxatoTcs B ifm Vision Assistant B Buae BbIXOAHOW CTPOKMU:

star;0;00;0;+0.000;01;7;-0.068,;02;6;+0.013,03,0;
+0.001;stop

OpHoBpeMEHHO MOXET BbITb akTMBHA TONbKO OAHa WuHa. LLnHy MoxHo HacTpansaTth (—
WHCTPYKUMS NO NPOrpaMMHOMY oBecneyeHuio).

B BbIxogHOM CTpOKe pa60q|/|e 3Ha4YeHUs OTAENATCA TOYKON € 3ansTon. BeixogHas CTpOKa nepefaeTca B

[MJIK B ykazaHHOM nocneoBaTenbHOCTHU.

Assistant (CM. CKpUHLLOT BbILLE)

e Touku c 3anaTbiMn ;

He nepefaroTCsi B BbIXOAHOW CTPOKE.

Cobniogavite cnegytowme TpeboBaHus Ans nepegadn BeixogHow ctpoku B MNIK:

Bantbl oT 0 40 7 SBNSAOTCS YacTbio BbIXOAHOW CTpoku. OHM He oTobOpaxatoTcs B ifm Vision

e 3HauyeHus c NnaBatoLlel 3anaToi NpeobpasytoTcs 16-paspsaHble Lenble Yvicna 4o nepeaayu.

e Bce undposbie 3Ha4eHus npeobpasyoTcs B BUHapHble 16-paspsgHble uernble yncna o

nepenauu:

BbIxogHasi cTpoka COCTOUT M3 CrieayroLMX AaHHbIX:

star;0;00;0;+0.000;01;7;-0.068;02;6;+0.013;03;0;+0.001;stop

Homep Pa6ouee
Gaiita [aHHble KoguposBka TR Mpubop | OnucaHue KommeHTapuun
0 2#0000_0000 | buHapHbIn e but 1,5 nokasbiBaeT
i 15 Scﬂv?l\cz)lg:Hzie Cnoso YCNELLHYI0 KoMaHay
1 2#0010_0000 | BuHapHbii a Tpurrepa
2 2#0000_0000 | OecaTtnyHbin MpaeHTndmkauns
o CUMHXPOHHOrO /
3 2#0000_0000 | [ecaTtnyHbii ACUHXPOHHOTO
4 30 HecaTnyHbIn coobLeHns e [1pn6op nonyuun 30
coobLeHnin
30 CyeTumK coobLLEeHnn ° yBeanMBaeTgﬂ Ha 1
5 0 LlecaTuuHbIif C KaXabIM AeCTBMEM
(Tpurrep, oTnpaeneHHoe
coobLleHune nta.).
6 0 [ecaTnyHbin
. 3apesepBupoBaH
7 0 LecaTnyHbin
8 c ASCII
9 t ASCII
3Be3na CrtapTtoBas cTpoka
10 A ASCII
11 r ASCII
12 0 LecaTnyHbin CocrosHme scex ROI [NokasblBaeT cOCTosIHNE
0 (0 = nrioxoii, 1 = MOHWUTOPWHra 5
13 0 [eCsTUYHBII XopoLumit) ’ LieNIoCTHOCTY rpynnoBoK
YMaKoBK
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Homep Pa6ouee
Gaiita [aHHble KogupoBka T Mpubop | OnucaHue KommeHTapuun
14 0 [ecAaTnyHbIn C aKkTuBMpOBaHHOM
HaCTPOWKOW NOMOXEHNS
ncronb3ytoTes 6utel 14 n
15.
0 = nonoxeHue He
; 0 ROI ID HacTpOeHo
15 0 RecatniHbIA 1 = NoMNoXeHue HaCTPOEHO
Bce cnepytowme gaHHble
CABVHYTbI Ha 2 GaliTa; T.e.
nepsbin ROl ID HaunHaetcs
c bantoB 16 n 17.
16 0 [ecaTnyHbin
0 CocTtosiHue ROI
17 0 LecaTnyHbin
18 0 LOecaTnyHbIn
0 MM 3HaueHve ROI
19 0 [ecatnyHbin
20 1 LecaTtnyHbin
1 ROI ID
21 0 [ecatnyHeln
CoctosiHue ROI:
22 7 LecaTnyHbln _ .
o7 CocrosiHne ROI 0 = xopoLuuit
23 0 HecaTnyHbIn 1 = ONOPHbIi YypOBEHb He
24 -67 Jecatnunbin 06y4eH
o5 P TlecsTuHbI -67 MM 3HaueHune ROI 2 = oBy4eHue He yaanoch
- 3 = OMOpHbIV YPOBEHb HE
26 2 OecatnuHbin ) ROI ID pelcTBITeneH
27 0 [ecaTnyHbin 4 = HeT OeNCTBUTENbHbIX
28 6 LecatnyHbin nmkcenem
. 6 CocTtosiHue ROI 5 = OMNOpHbIN YyPOBEHb
29 0 HecatndHblit HE COAEPXMNT HUKaKNX
30 14 [eCAaTUUHbII [eCTBUTENbHbIX NUKcenew
3 0 [lecHTHHb 14 MM 3HauveHve ROI 6 = NepenonHeHHbIil
_ 7 = He3anornHeHHbIN
32 3 [ecaTnyHbin
3 ROI ID
33 0 [NecatnyHbin
34 0 [ecaTnyHbin
0 CoctosiHne ROI
35 0 LecatnyHbin
36 0 [ecaTnyHbIn
0 MM 3HaueHune ROI
37 0 [ecaTnyHbin
38 c ASCII
39 t ASCII
OCTaHOB KoHeuHas cTpoka
40 o ASCII
41 p ASCII
] HenpaanbHoe BbIMNOJTHEHNE KOMaHAbl NpMBOAUT K CrieayrwnmM COCTOAHNAM!
LJ
e Ouwnbka out = 1
e OTobpaxatoTcsi CABOEHHbIE KOMaHAHbIE CrOBa
e ACKHXpOHHOe coobLeHne out = 0
e /pgeHTndukaumsa acCMHXpPOHHOTo coobenns = 0
e CuyeTumk coobLueHu yBenuunaeTcs Ha 1
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9.3.2 lMNepenaya pabo4nx 3Ha4eHUN NnapamMeTpPoB MOHUTOPMHIA KOMMNJIEKTHOCTU C
nomouwbio PROFINET

Mpnbop moxeT nepenasatb paboumne 3HadveHus B MJ1K yepes wuHy PROFINET . Paboune 3HaveHus
oTobpaxatotcs B ifm Vision Assistant B Buae BbIXOAHOW CTPOKMU:

star;0;00;0;+0.000;01;7;-0.068;02;6;+0.013;03;0;
+0.001;stop

OpHoBpeMeHHO MOXET BbITb akTMBHA TONbKO OAHa WuHa. LLnHy MoxHO HacTpansaTthb (—
WHCTPYKUMS NO NPOrpaMMHOMY oBecneyeHuio).

B BbIxogHOM CTpOKe pa6oq|/|e 3Ha4YeHUs OTAENATCA TOYKON € 3ansTon. BeixogHas CTpOKa nepefaeTca B

[MJIK B ykazaHHOWM nocneaoBaTenbHOCTHU.

Cobniogavite cnegytowme TpeboBaHns Ans nepegadn BeixogHow ctpokum B MNIK:

e banTtbl oT 0 4o 7 siBNATCS YacTblo BbIXoAHOM CTpokn. OHKM He oTobpakatotca B ifm Vision
Assistant (cM. CKpUHLLOT)

e Touku c 3anaTbiMn ;

He nepefaroTCsi B BbIXOAHOW CTPOKE.

e 3HauyeHus c NnaeBatoLwen 3anaTomn npeo6pa3yr0Tcs:| B 6VIHaprIe uenble Ynucna go nepenayn.

e Bce yndposbie 3HaueHns1 npeobpasytoTcst B GuHapHble 16-0MTHbIE Lienble Yncna oo nepegadu:

BbixoaHasi CTpoka COCTOUT U3 CcriedyoLnX AaHHbIX (:

star;0;00;0;+0.000;01;7;-0.068;02;6;+0.013;03;0;+0.001;stop

Homep Pabouee
Gaiita [OaHHble KogupoBka T Mpubop | OnucaHue KommeHTapuu
0 2#0010_0000 | BuHapHbIn CrhBoeHHOE e but 0,5 nokasbiBaeT
i 0.5 KCflMMaH Hoe crnoBo YCNELLHYI0 KoMaHay
1 2#0000_0000 | BuHapHbIn a Tpurrepa
2 2#0000_0000 | OecaTtnyHbin MpaeHTndukauns
. CUMHXPOHHOrO /
3 2#0000_0000 | [ecaTtnyHbliii ACUHXPOHHOTO
4 0 HecAaTnyHbIn coobLeHns e [1pn6op nomny4un 30
COOBOLLEHNIA.
_ | e YBenuunBaetcs Ha 1
5 30 NlecsTumnbii 30 CyeTumk coobLLeHnn ¢ KaKOIM [ACHCTBUEM
(Tpurrep, oTnpasneHHoe
cooblLueHre nTa.).
6 0 [ecatnyHbln
. 3apesepBupoBaH
7 0 LecaTnyHbin
8 c ASCII
9 t ASCII
3Be3na CrtapTtoBas cTpoka
10 A ASCII
11 r ASCII
12 0 [ecatnyHbin CoctosiHne Bcex ROl | OTtobpaxaeT cocTosiHusA
. 0 (0 = nnoxon, 1 = MOHUTOPVHTa LIeNIOCTHOCTH
13 0 Hecatninblii XOPOLUWIA) rpynnoBoW ynakoBKu
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Homep Pa6ouee
Gaiita [aHHble KogupoBka T Mpubop | OnucaHue KommeHTapumn
14 0 [ecAaTnyHbIn C aKkT1BVMpOBaHHOW
HaCTPOWKOW NOMOXEHMNS
ncnonb3ytoTes 6utel 14 n
15.
0 = nonoxeHue He
; 0 ROI ID HacTpOeHo
15 0 RecatniHbIA 1 = NoMnoXeHue HaCTPOEHO
Bce cnepytowme gaHHble
CABVHYTbI Ha 2 GaliTa; T.e.
nepsbin ROI ID HaunHaetcs
c baintoB 16 n 17.
16 0 [ecaTnyHbin
0 CocTtosiHue ROI
17 0 LecaTnyHbin
18 0 LOecaTnyHbIn
0 MM 3Hauenre ROI
19 0 [ecaTtnyHbin
20 0 LecaTtnyHbin
1 ROI'ID
21 1 [ecaTtnyHein
CoctosHue ROI:
22 0 LecaTnyHbin _ .
o7 CocrosiHue ROI 0 = xopouuit
23 7 HecaTnyHbIn 1 = ONOPHbIi ypOBEHb He
24 -1 [ecatnunbin 06y4eH
o5 67 TlecsTaHbI -67 MM 3HaueHve ROI 2 = oByueHue He yaanoch
- 3 = OMOpHbIV YPOBEHb HE
26 0 lecatnuHbln ) ROI ID neiicTBUTENeH
27 2 LecaTnyHbi 4 = HeT OeNCTBUTENbHbIX
28 0 LNecatnyHbin nukcenem
. 6 CocTtosiHue ROI 5 = OMNopHbIN ypOBEHb
29 6 HecatndHblit HE COAEPXMNT HUKaKNX
30 0 [eCaTUUHBbIN [eCTBUTENbHbIX NUKcenew
31 14 [leCHTHb 14 MM 3HayeHve ROI 6 = NepenonHeHHbIil
_ 7 = He3anornHeHHbIN
32 0 LOecaTnyHbin
3 ROI'ID
33 3 LecatnyHbin
34 0 LecaTtnynbin
0 CoctosiHne ROI
35 0 LecatnyHbin
36 0 [ecaTtnyHbin
0 MM 3Hauenune ROI
37 0 LOecaTnyHbin
38 c ASCII
39 t ASCII
OoCTaHOB KoHeuyHasi cTpoka
40 o ASCII
41 p ASCII
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Owmnbka 61T = 1

OTobGpaxatoTca coBOEHHbIE KOMaHAHbIE CrloBa

ACUHXPOHHOE coobLeHne 6ut =0

VoeHTndurkaumsa acCMHXpPOHHOro coobenns = 0

CyeTunk coobLueHuii yBenuumaeTcs Ha 1

HenpaanbHoe BbIMNOJTHEHNE KOMaHAbl NpMBOAUT K CrieayrwnmM COCTOAHNAM!
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9.3.3 lMepenaya pabo4unx 3Ha4€eHUN MOHUTOPUHIa KOMNNEKTHocTn Yyepe3 TCP/IP

YCTponcTBO MOXET nepefasatb paboune 3HadeHus B IMJIK yepes npotokon TCP/IP. Paboune 3HaveHus
oTobpaxatorca B ifm Vision Assistant B Buae BbIXogHOW CTPOKU:

star;0;00;0;+0.000;01;7;-0.068;02;6;+0.013;03;0;
+0.001;stop

B BbIXxoA4HOM cTpoke paboune 3Ha4YeHWs1 OTAENSTCSA TOUKONM € 3anAaTon. BeixogHasa cTpoka nepegaeTcs B
[MJ1K B ykaszaHHOWM nocrnegoBaTenbHOCTH.

Cobntoganite cnegytolme TpeboBaHns Ans nepegadn BbixogHow ctpoku B MIK:
e Touku c 3anatbiMn ;" He NepenaroTCcs B BbIXOAHOW CTPOKE.

e Bce undposble 3HaueHUsi NpeobpasytoTcs B GuHapHble 16-paspsaHble Lerble yucna go
nepegaun.

BbixogHasi CTpoka coCTOUT 13 crneayoLlmx aaHHblx (Tun gaHHbix: ASCII):
star;0;00;0;+0.000;01;7;-0.068;02;6;+0.013;03;0;+0.001;stop

Pa6ouee
3HaYeHME Mpu6op | OnucaHue
3Be3pa CrapToBas cTpoka
0 CoctosiHune Bcex ROI (0 = nnoxon, 1 =
XOPOLLNIA)
00 ROI ID
0 Coctosiine ROI
+0,000 M 3Hauenve ROI Cocrosnue '?OI:
01 ROI ID 0 = xopowwmn
1 = onopHbIN ypoBeHb He 0by4eH
7 CocTtosiHne ROI _
2 = obyyeHune He yaanochb
-0,068 M 3HaveHue ROI 3 = OMOPHBIN YPOBEHb HE AENCTBUTENEH
02 ROI ID 4 = HeT AeNcTBUTENbHbIX NUKCenen
6 CocTosiue ROI 5 = OMNOpPHBIN YPOBEHb HE COOEPKUT HUKAKMX
0EeNCTBUTENbHbIX NUKCENewn
+0,013 M 3HayeHune ROI .
6 = nepenonHeHHbI
03 ROI'D 7 = He3anonHeHHbIN
0 CoctosiHne ROI
+0,001 M 3Hauenuve ROI
OCTaHOB KoHeuyHas cTpoka
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9.3.4 lMNepepnaya pabounx 3Ha4eHUN, onpeaenAlWUX pasMepbl 00bLEKTa Yepes
EtherNet/IP

Mpnbop moxeT nepepasaTtb paboumne 3HadveHns B MJIK yepes nonesyto wuHy EtherNet/IP. Paboune
3HaveHus oTobpaxatoTcs B ifm Vision Assistant B Buae BbIXOAHO CTPOKMU:

star;1;0.200;0.150;0.307;+0.002;-0.044;

+0.100;170;099;100;098;stop

O,D,HOBpeMeHHO MOXET ObITb akTMBHAs! TONIbKO OAHa LUMHA. UJI/IHy MOXXHO HacCcTpanBaTb (—>
MHCTPYKUUA MO nporpaMmmMmHOMY o6ecnequ|/no).

B BbIXxOAgHOM CcTpoke paboune 3HadYeHWs1 OTAENAKTCA TOUKOM € 3anATon. BbixogHasa CcTpoka nepefaeTcs B
[MJ1K B ykaszaHHOWM nocrenoBaTenbHOCTH.

Cobnioganite cnegytowme TpeboBaHns Ana nepegadn BbixogHow ctpoku B MNIK:

BbixogHasi cTpoka HacTpaumBaetcs. [NepegaBaemble paboyme 3Ha4eHUs MOXHO HacTpouTb B ifm
Vision Assistant.

e banTtbl oT 0 4o 7 siBNATCS YacTblo BbIXoAHOM CTpokn. OHKM He oTobpakatoTca B ifm Vision
Assistant (cM. CKpUHLLOT)

e Touku ¢ 3ansaTbiMu ;" He NepefarTcs B BbIXOQHOW CTPOKE.

e 3HauveHus c nnaBaloLLen 3anaTon npeobpasytotcs B 16-pa3psigHble Lenble Yucna oo nepegadu.

e Bce undposbie 3Ha4YeHns npeobpasyoTcs B BUHapHble 16-paspsgHble Lernble Yynucna o
nepegauu.

BbixogHasi CTpoka COCTOUT U3 CreayLwmX AaHHbIX:
star;1;0.104;0.088;0.109;+0.021;-0.011;+0.389;158;097;094;097 ;stop

Homep Pa6ouee
GanTa [HaHHble KogupoBka i —— Mpubop | OnucaHue KommeHTapun
0 2#0000_0000 | buHapHsbin e but 1.5 nokasbiBaet
i 1.5 KC(JL:/?;::Haie CNnoBo YCNELLHYIO komaHAy
1 2#0010_0000 | BuHapHbii A Tpurrepa
2 2#0000_0000 | BuHapHbIn WaoeHtndumkaunsa
o CUHXPOHHOrO /
3 2#0000_0000 | BuHapHkbIn ACUHXPOHHOIO
4 2#0000_0011 | BuHapHbin coobLeHns e [pnbop nonyymn 3
CcoobLLEeHNS.
3 CyeTymk coobLeHumi ¢ yBe”MqMBaeTgﬂ Ha 1
5 2#0000_0000 | BuHapHbIi C KaxabIM AencTereM
(Tpurrep, oTnpaBneHHoe
coobuieHve n T.4.).
6 2#0000_0000 | buHapHsbin
3apesepBupoBaH
7 2#0000_0000 | BuHapHsbii
8 c ASCII
9 t ASCII
3Be3pa CrapToBas cTpoka
10 A ASCII
11 r ASCII
12 2#0000_0001 | BuHapHbIn 0 = kopobka He HangeHa
1 Pesynerat 6uta .
13 2#0000_0000 | BuHapHkbIn 1 = Kopobka HangeHa
14 104 [ecatnyHbin
104 MM WnpuHa
15 0 LecaTtnyHbin
16 88 [ecaTnyHbin
88 MM BbicoTa
17 0 LecatnyHbin
18 108 LecaTnyHbIn
109 MM OnuHa
19 0 [ecatnyHbin
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Homep Pa6ouee
Gaiita [aHHble KogupoBka i — Mpubop | OnucaHue KommeHTapun
20 21 [ecaTtnyHbln
21 KoopaguHata x
21 0 LecaTnyHbin
22 -11 LecatnyHbin
-11 KoopauHata y
23 -1 [ecaTtnyHbin
24 -124 LecaTnyHbIn
389 KoopanHaTta z
25 1 [ecaTnyHbin
26 -98 LecaTnyHbin
158 CTeneHb BpaLLeHus
27 0 LecaTtnyHbin
28 97 OecatnuHbin 97 VneanbHOCTb
29 0 [ecsTUYHbIA hOopMbI MO LUNPKHE
30 93 NecatnuHbIn 04 VineanbHoCTb
31 0 JlecaTudHbIif ¢OopMbI MO BbICOTE
32 97 HecAtnunbin o7 VineanbHocTb
33 0 [ecatnuxbin ¢opMel N0 AnnHe
34 c ASCII
35 t ASCII
OCTaHoOB KoHeuyHasi cTpoka
36 o ASCII
37 p ASCII

HenpaBManoe BbIMNOJIHEHME KOMaHAbl NPUBOAUT K crieayrLWwnmM COCTOAHNUAM!

e Ouwwnbka 6ut =1

e OTobpaxatoTcsi CABOEHHbIE KOMaHAHbIE CIlOBa
e ACVHXPOHHOE coobLueHune but =0

e /peHTndukaumnsa acMHXpoHHOro coobenns = 0

e CuyeTunk coobLieHnn yBennumBaeTcs Ha 1
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9.3.5 lMNepenaya pabounx 3Ha4eHUN, onpeaenAlWUX pasMepbl 00bLEKTa Yepes
PROFINET

Mpnbop moxeT nepepasatb paboune 3HayveHus B MJIK yepes wnHy PROFINET. Paboune 3HaveHus
oTobpaxatotcs B ifm Vision Assistant B Buae BbIXOAHOW CTPOKMU:

star;1;0.200;0.150;0.307;+0.002;-0.044;

+0.100;170;099;100;098;stop

O,D,HOBpeMeHHO MOXET ObITb akTMBHAs! TONIbKO OAHa LUMHA. UJI/IHy MOXXHO HacCcTpanBaTb (—>
MHCTPYKUUA MO nporpaMmmMmHOMY o6ecnequ|/no).

B BbIXxOAgHOM CcTpoke paboune 3HadYeHWs1 OTAENAKTCA TOUKOM € 3anATon. BbixogHasa CcTpoka nepefaeTcs B
[MJ1K B ykaszaHHOWM nocrenoBaTenbHOCTH.

Cobnioganite cnegytowme TpeboBaHns Ana nepegadn BbixogHow ctpoku B MNIK:

BbixogHasi cTpoka HacTpaumBaetcs. [NepegaBaemble paboyme 3Ha4eHUs MOXHO HacTpouTb B ifm
Vision Assistant.

e banTtbl oT 0 4o 7 siBNATCS YacTblo BbIXoAHOM CTpokn. OHKM He oTobpakatoTca B ifm Vision
Assistant (cM. CKpUHLLOT)

e Touku ¢ 3ansaTbiMu ;" He NepefarTcs B BbIXOQHOW CTPOKE.

e 3HauveHus c nnaBaloLLen 3anaTon npeobpasytotcs B 16-pa3psigHble Lenble Yucna oo nepegadu.

e Bce undposbie 3Ha4YeHns npeobpasyoTcs B BUHapHble 16-paspsgHble Lernble Yynucna o
nepegauu.

BbixogHasi CTpoka COCTOUT U3 CreayLwmX AaHHbIX:
star;1;0.104;0.088;0.109;+0.021;-0.011;+0.389;158;097;094;097 ;stop

Homep Pa6ouee
GanTa [HaHHble KogupoBka i —— Mpubop | OnucaHue KommeHTapun
0 2#0010_0000 | BuHapHkIn e but 0,5 nokasbiBaet
. 0.5 Kcoﬂw?ﬁg:Hage CIOBO YCMEeLUHYI0 KOMaHay
1 2#0000_0000 | BuHapHbii A Tpurrepa
2 2#0000_0000 | buHapHbIn MpoeHtndumkauns
o CUHXPOHHOrO /
3 2#0000_0000 | BuHapHkIn ACMMXPOHHOIO
4 2#0000_0000 | buHapHsbin coobLeHns e [lpnbop nony4un 3
COOOLLEHNS.
3 CyeTyrk coobLueHumin ° yBe“MqMBaechg Ha 1
5 2#0000_0011 | BuHapHbIi C KaxAbIM AencTariem
(Tpurrep, oTnpaBneHHoe
coobLieHve Uta.).
6 2#0000_0000 | buHapHsbin
3apesepBupoBaH
7 2#0000_0000 | BuHapHsbiIn
8 c ASCII
9 t ASCII
3Be3pa CrapTtoBas cTpoka
10 A ASCII
11 r ASCII
12 2#0000_0000 | buHapHbIn 0 = kopobka He HangeHa
1 Pesynbrat 6uta .
13 2#0000_0001 | BuHapHkIn 1 = Kopobka HangeHa
14 0 [ecaTtnyHbin
104 MM LLvpuHa
15 104 LecaTnyHbin
16 0 [ecaTtnyHein
88 MM BeicoTa
17 88 LecaTnyHbin
18 0 LOecaTnyHbIn
109 MM OnuHa
19 109 [ecaTtnyHbin
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Homep Pa6ouee
Gaiita [aHHble KogupoBka i — Mpubop | OnucaHue KommeHTapun
20 0 [ecaTtnyHbin
21 KoopauHara x
21 21 LOecaTnyHbin
22 -1 LecatnyHbin
-11 KoopauHaTta 'y
23 -1 [ecaTtnyHbin
24 1 LecaTnyHbIn
389 KoopauHaTta z
25 -124 [ecaTnyHbln
26 0 LecaTnyHbin
158 CreneHb BpaLleHus
27 -98 LecaTtnyHbin
28 0 HecatnuHbn 97 MoeanbHocTb
29 97 [ecaTnunbin (POpMbI MO LWNpUHE
30 0 NecatnuHbIi 04 MneanbHocTb
31 94 [ecatnunbin ¢opMbl Mo BeICOTE
32 0 HecAtnuHbin o7 WpeanbHocTb
33 97 [ecatnuxbin ¢hopMbl N0 AnnHe
34 c ASCII
35 t ASCII
OCTaHOB KoHeuHas cTpoka
36 o] ASCII
37 p ASCII

HenpaBManoe BbIMNOJIHEHME KOMaHAbl NPUBOAUT K crieayrLWwnmM COCTOAHNUAM!

e Ouwwnbka 6ut =1

e OTobpaxatoTcsi CABOEHHbIE KOMaHAHbIE CIlOBa
e ACVHXPOHHOE coobLueHune but =0

e /peHTndukaumnsa acMHXpoHHOro coobenns = 0

e CuyeTunk coobLieHnn yBennumBaeTcs Ha 1
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936/ Mepepaya pabounx 3Ha4eHUN, onpeaenArWmUX pasMepbl 06bLEeKTa Yepes
TCP/IP

YCTpPONCTBO MOXET nepenasath padoune 3HaveHus B [J1K yepes npotokon TCP/IP. Nepenasaembie
paboymne 3Ha4YeHnss MoXHO BblbpaTh B ifm Vision Assistant. Paboune 3HauyeHus otobpaxatoTcs B ifm
Vision Assistant B Buae BbIXOAHOW CTPOKMU:

star;1;0.200;0.150;0.307;+0.002;-0.044;

+0.100;170;099;100;098;stop

B BbIxoaHOM cTpoke paboumne 3HadeHUst OTAENSTCS TOYKONM ¢ 3ansTon. BeixogHas cTpoka nepedaeTcs B
MJIK B ykaszaHHOW nocneaoBaTenbHOCTHU.

Cobnioganite cnegytolme TpeboBaHus Ans nepegadu BeixogHow ctpokum B MNIIK:
e Touku c 3anatbiMn ;" He NepeaarnTCcs B BbIXOOQHOW CTPOKE.

e Bce undposbie 3Ha4eHns npeobpasyoTcs B BUHapHble 16-paspsgHble uernble Yyncna o
nepegayu:

BbixogHasi CTpoka COCTOUT M3 crnegyoLwwmx aaHHbix (Tun gaHHbix: ASCII):
star;1;0.104;0.088;0.109;+0.021;-0.011;+0.389;158;097;094;097 ;stop

:T:aﬁt?:::e Mpu6op | OnucaHue

3Be3fa CrapToBas cTpoka

1 O6beKkT HaiaeH

0,104 M WnpuHa

0,088 M BbicoTa

0,109 M OnuHa

+0,021 KoopauHaTa X

-0,011 KoopauHaTta y

+0,389 KoopauHaTta z

158 CTteneHb BpalleHns

097 MaeanbHOCTb (OOPMbI MO LWMPUHE
094 MpeanbHocTb hopMbl MO BbICOTE
097 MpaeanbHOCTb hOpMbI MO ANvHE
oCTaHoOB KoHeuHas cTpoka
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9.3.7 MNepenaya pabo4nx 3Ha4eHUN MOHUTOpPUHra ypoBHS Yyepe3 EtherNet/IP

[Mpnbop moxeTt nepepnasaTb paboune 3HadveHus B MJIK yepes nonesyto wnHy EtherNet/IP. Paboune
3HaueHus otobpaatotes B ifm Vision Assistant B BMae BbIXOAHOW CTPOKMU:

0070

BbixogHas ctpoka nepepaetcs B /1K B ykazaHHOM nocrnenoBaTenbHOCTY.

OpHoBpeMeHHO MOXET BbITb akTUBHAas TONbKO ofHa wuHa. LLnHy MoxHo HacTpaueath (—
WHCTPYKLMSA MO NPOrpaMMHOMY 00ecrneyveHuto).

Cobnioganite cnegytowme TpeboBaHns Ans nepegadn BeixogHow cTpoku B MNIK:

BbixogHas CTPOKa COCTOUT M3 crieayrwmnx aaHHbIX (Z

Bavitbl o1 0 o 7 aBnsATCA YacTblo BbIXogHOW cTpoku. OHM He oTobpaxatotes B ifm Vision
Assistant (CM. CKPUHLLIOT)

Toukm ¢ 3anaTbiMm ;" HE NepenatoTcsi B BbIXOQHOM CTPOKE.

3HaueHus ¢ nnaeatoLLen 3anaTon npeobpasyoTcs B GuHapHbIe Lenble Yncna oo nepegadu.

Bce undpoBble 3HaueHUsi npeobpasytoTcs B GUHapHble 16-6MTHbIE Lienble Yncra o nepeaayn:

0070
Sy [OaHHble KogoupogBka PaGouee Mpubo OnucaHue KommeHTapuu
GanTa Aanp 3Ha4YeHue P P P
0 2#0000_0000 | BuHapHbIn CnBoeHHoe But 1.5 nokasbiBaeT
1.5 yCreLHyto KoMaHay
1 2#0010_0000 | BuHapHbIi KOMMAHAHOE CNOBO | 1 \rrepa
2 2#0000_0000 | JecsTuHblii WnenTndukauma
CUHXPOHHOrO /
3 2#0000_0000 | OdecatnuHbilii aCMHXPOHHOTO
cooblleHusa
4 30 JecaTnyHbIi e MMpubop nonyuun 30
COOOLLEHWIA.
_ | e YBenuumBaetcs Ha 1
. o PR 30 CueTumk coobLueHni ¢ KaKOIM ACHCTBUEM
ec (Tpurrep, oTNpaBneHHoe
coobleHre 1 1.4.).
6 0 [ecaTtnyHbln
B 3apesepBupoBaH
7 0 LOecaTnyHbin
8 0 JecatnuHbiv 0 %OETOHHMevB(;ei( ROI' | Oro6paxaer cocrostmne
9 0 [ecaTtnyHbin E(m:n?ﬂf;‘o”' - N3MepPEHMS YPOBHS
10 0 LecaTnyHbIn
5 0 ROI'ID
1 0 AecaTndnbiii CocTosiHue ROI:
12 7 [ecatnyHbin 0 = xopowui
7 CoctosHue ROI P .
13 0 [OecaTnyHbin 6 = nepenornHeHHbIN
14 0 LleCATUYHbIi 7 = He3anonHeHHbIV
0 MM 3HaueHve ROI
15 0 LecaTnyHbIn
1 HenpaBManoe BbIMNOJIHEHNE KOMaHAbl NPpMBOAOUT K CrneayrLwnmM COCTOAHNAM!
L]
e Owwnbka 6ut = 1
) OTO6pa)Ka}0TCF| COBOEHHblE KOMaHAHbIE CloBa
e ACKHXpPOHHOE coobLieHne out = 0
e /peHTndukaumnsa acMHXpoHHoOro cooblenns = 0
e CuyeTunk coobLueHnIn yBennymBaeTcs Ha 1
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9.3.8 lMNepenaya pabounx 3Ha4eHU namepeHnsa ypoBHs yepe3 PROFINET

Mpnbop moxeT nepepasatb paboumne 3HayveHus B MJIK yepes wnHy PROFINET. Paboune 3HaveHus
oTobpaxatotca B ifm Vision Assistant B Buae BbIXogHOW CTPOKU:

0070

BbixogHas ctpoka nepegaetcs B 1K B ykazaHHOM nocnenoBaTensHOCTH.

O,D,HOBpeMeHHO MOXET ObITb akTMBHAs! TONIbKO OAHa LUMHA. LUVIHy MOXXHO HacCcTpanBaTb (—>
MHCTPYKUUMA MO nporpaMmmMmHOMy o6ecnequ|/no).

Cobnioganite cnegytolme TpeboBaHns Ana nepegadn BeixogHow ctpoku B MNIK:

BbixogHasi CTPOKa COCTOUT M3 CrieayrLwmnx OaHHbIX:

Bantbl oT 0 40 7 SBNAOTCS YaCTbo BbIXOAHOW CTpokM. OHM He oTobpaxatoTcs B ifm Vision
Assistant (CM. CKPpUHLLOT BbILLE)

Toukm ¢ 3anaTbiMm ;" He NepenatoTcsi B BbIXOQHOM CTPOKE.

3HaueHus ¢ nnaBatoLLen 3anaton npeobpasytoTca B 16-paspsgHble Lenbie Yicna oo nepegadn.

Bce undpoBble 3HaueHUsi NpeobpasytoTcsl B GuHapHble 16-paspsaHble Lenble Yvicna ao

nepegadun:

0070
ey [OaHHble KogupoBka PaGouee Mpubo OnucaHue KommeHTapuu
6anTa Aanp 3Ha4YeHue P P P
0 2#0010_0000 | BuHapHbIn CnBoeHHoe But 0,5 nokasbiBaeT
0.5 CMELLHYI0 KOMaHAa
1 2#0000_0000 | BuHapHbIit KOMMaHAHOE CroBo ¥pmepg Y
2 2#0000_0000 | JecsTuHbiii MaeHTndukauma
CUHXPOHHOTrO /
3 2#0000_0000 | OdecatnuHbiii aCHXPOHHOTO
cooblleHnsa
4 0 [ecatnunbin e [Tpn6op nonyymn 30
COOOLLEHWIA.
- YBenuumaetcs Ha 1
30 Cue coobue ° M
5 30 L T— HeTHnK tLeHmm C KaxablM [ecTBMEM
(Tpurrep, oTnpaBneHHoe
coobleHre 1 1.4.).
6 0 LecaTnyHbin
. 3apesepBupoBaH
7 0 [ecatnyHbin
8 0 Jecatnunbiv 0 %OETOHHMGVB(;ei( ROl | Oro6parxaet coctosHme
9 0 [ecaTnyHblii in;n':l?b?;? n1= N3MEPEHNA YyPOBHA
10 0 LecaTnyHbin
. 0 ROI ID
1 0 HecATnuHbIiA CoctosiHne ROI:
12 0 [ecaTnyHbin 0 = xopowui
7 CoctosiHne ROI P .
13 7 LecaTnyHbin 6 = nepenornHeHHbIN
14 0 LleCATUYHbI 7 = He3anosIHEHHbIN
0 MM 3HaueHuve ROI
15 0 LecaTtnyHbIn
1 HenpaBManoe BbIMNOJIHEHNE KOMaHAbl NpMBOAUT K CreayrwnmM COCTOAHUAM!
L]
e Owwubka 6ut = 1
° OTOGpa)KaIOTCﬂ COBOEHHblIE KOMaHAHbIE CIoBa
e ACKHXpPOHHOE coobLieHne out = 0
e neHTndmKaumsa aCMHXPOHHOrO coobleHms = 0
e CuyeTunk coobLueHn yBennymBaeTcs Ha 1
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9.3.9 lMNepenaya pabo4unx aHa4eHUN MOHUTOpPUHra ypoBHSA Yepe3 TCP/IP

YCTponCcTBO MOXET nepefaBatb paboune 3HadeHus B IMJIK yepes npotokon TCP/IP. Paboune 3HaveHus
oTobpaxatorca B ifm Vision Assistant B Buae BbIXogHOW CTPOKU:

star;0;00;7;+0.000;stop

B BbIXxoA4HOM cTpoke paboune 3Ha4YeHWs1 OTAENSTCSA TOUKONM € 3anAaTon. BeixogHasa cTpoka nepegaeTcs B
[MJ1K B ykaszaHHOWM nocrnegoBaTenbHOCTH.

Cobntoganite cnegytolme TpeboBaHns Ans nepegadn BbixogHow ctpoku B MIK:
e Touku c 3anatbiMn ;" He NepenaroTCs B BbIXOQHOW CTPOKE.

e Bce undposble 3HaueHUsi NpeobpasytoTcs B GuHapHble 16-paspsaHble Lerble yucna go
nepegauu:

BbixogHasi CTpoka coCTOUT 13 crneayoLlmx aaHHblx (Tun gaHHbix: ASCII):
star;0;00;7;+0.000;stop

PaGouee

T Mpu6op | OnucaHue

3Besfa CrapToBas cTpoka

0 CocTtosiHune Bcex ROI (0 = nnoxon, 1 = xopoLunii)

00 ROI'ID CocTtosiHune ROI:

7 CoctosiHue ROI 0= xopouui .
6 = nepenonHeHHbIN

+0,000 M 3HadeHne ROI 7 = He3anonHeHHbIN

OCTaHOB KoHeuHas cTpoka
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10. TexHuuyeckoe o6cny)|<V|BaHMe, PEMOHT U yTunun3auunsa
Cobrnitogavite criegytoLLme yKkasaHuUs:

» He OTKprBaIZTe Kopnyc I'Ipl/l60pa, TakK Kak B yCTpOVICTBe OTCYTCTBYKOT KOMIMOHEHTbI, KOTOPbIE MOTYT
O6Cﬂy)KVIBaTbCFI nonb3oBaTtenem. PEMOHT r|pV|60pa OCYLUECTBIAET TOJTIbKO NMpOon3BOAUNTESb.

> YTI/IJ'II/ISaLl,I/IIO yCTp0I7ICTBa BbINOJTHANTE TONMbKO B COOTBETCTBUN C HauMOHalnbHbIMX HOpMaMuK O 3alluTe
OKpY>KatoLLen cpeabl.

10.1 OyucTKka

Cobnioparite cnegytoLne MHCTPYKLMKN A0 OYUCTKM AaTymKa:
> VicnonbaynTe 4ncTyio 1 6e3BOPCOBYIO TKaHb.
» B kayecTBe ounCTMTENS UCMONb3YNTE CPeaCcTBO AN YNCTKN CTEKON.

Ecnu nHCTpyKkums He cobntogaeTcs, LapanuHbl Ha cTekrne 0GbekTBa MOryT Bbl3BaTb OLLUNGKM B
N3MEPEHUN.

10.2 OGHOBMEHME NPOLUNBKMU

C nomouubto ifm Vision Assistant MokHO OOHOBNATL NPOLUMBKY AaTymKa.

@ [MapameTpsbl, COXpaHeHHbIE B AaTynke nocrne 0OHOBMNEHMsI NPOLLMBKY TepsatoTes. Co3ganTte
pe3epBHYH0 KOMMIO NapamMeTpoB nepes 0OHOBNEHNEM MPOLUNBKM.

» [1o 0GHOBNEHUSI MPOLLUMBKM NMPOU3BEANTE IKCTIOPT NapameTpoB

» [MpousseanTe UMMNOPT NapamMeTPOB Nociie OGHOBMEHNSI NMPOLLUMBKN.

OB6HOBNEHMS NPOLUMBKN JOCTYMHBI HA HALLIEM CalTe:

10.3 3ameHa npubopa

Mpun 3ameHe nprbopa napameTpbl TepstoTca. Coenarite pe3epBHYO KOMMKO NapaMeTpoB A0 3aMeHbI
npubopa:

» CpenaiTte aKCnopT napaMeTpoB CTaporo AaTtymka 4o 3aMeHbI.
» Cpaenaite MMMNOPT NapamMeTpoB B HOBbIN NpMGOp Mocre 3amMeHsbl.

C nomolubto JKCNopTa N nMnopTa napamMmeTpoB B HECKOJTIbKO AAaTYMKOB MOXHO 6bICTp0 3anucaTtb
OANHaKoBble MNapaMeTpbl.

11. PaspeweHusi/ctaHpapThbl

CepTudmkat cooTtBeTcTBust CE 4OCTYyNeH Ha HaleM caiiTe:
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12.1 O3D302/03D312

® o5 _
B 82,6 :
_ 73,3 _
am ¢
] 1
&y A
s STl
]
3 1 4} .
7= Mi12x1 /fi) {{
| @57 | 71,6 i

@ Crtekno obbekTVBa
(@ YcTpoicTBo noaceeTkM

(® [ByxuBeTHbI CBETOANOA (KENTbIN / 3eNeHbIN)

12.2 O3D300/03D310

B 82,6 o /CD
- 73,3 _
- 287
S\
@171 (
~— -
>< PR
o
=\
o
<

49

N e
_@\_/;\ "_or)

A M12x1 Iy

\_
- =2 ‘\@D\QSJ {‘ @/(5

@ CTtekno obbekTMBa

[ \
l T @ \
A / >@ : ‘

(@ YcTpoiicTBo noaceeTkM
(® [ByxuBeTHbI cBETOANOA (KENTbIN / 3eNeHbIN)

@ KHonkn HacTpomnku

33



3D-partymk

13. Appendix

13.1 Process Interface

The process interface is used during the normal operation mode to get operational data (e.g. 3D images,
process values) from the O3D3xx.
13.1.1 Sending Commands

For sending commands via the process interface the commands have to be sent with a special protocol
and as ASCII character strings. This protocol conforms to the version 3 of the O2V/O2D products.

Structure of the protocol:
<Ticket><length>CR LF <Ticket><content>CR LF

CR Carriage Return 13 D
LF Linefeed 10 A
<> Marking of a placeholder

(e.g. <code> is a placeholder for code)

[ Optional argument
(possible but not required)

<content> It is the command to the device (e.qg. trigger the unit).

<ticket> It is a character string of 4 digits between 0-9. If a message with a specific ticket is sent
to the device, it will reply with the same ticket.

E A ticket number must be > 0999.
Use a ticket number from the range 1000 - 9999.

<length> It is a character string beginning with the letter 'L’ followed by 9 digits. It indicates the
length of the following data (<ticket><content>CR LF) in bytes.

They are different protocol versions available:

VA1 <Content>CR LF As input
V2 <Ticket><Content>CR LF As input
V3 <Ticket><Length>CR+LF<Ticket><Content>CR LF As input
V4 <Content>CR LF <length>CR LF<Content>CR LF

E The default protocol version is "V3". It is recommended to use protocol version 3 for machine
to machine communication. This is due to the fact that only version 3 supports asynchronous
messages and provides length information.

Ticket numbers for asynchronous messages:

0000 Asynchronous results
0001 Asynchronous error messages / codes
0010 Asynchronous notifications / message codes
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Format of asynchronous notifications

The format of the asynchronous notifications is a combination of the unique message ID and a
JSON formatted string containing the notification details: <unique message ID>:<JSON content>

Example for protocol version 3:

<ticket=0010>L<length>CR+LF<ticket=0010><unique message ID>:<JSON content>CR LF
Result:

0010L000000045\\n0010000500000:{"ID": 1034160761,"Index":1,"Name": "Pos 1":\r\n

Explanation of the result:

<ticket=0010> 0010

L<length> L000000045

CR+LF \r\n

<ticket=0010> 0010

<unique message |D> 000500000

<JSON content> {"ID™: 1034160761,"Index":1,"Name": "Pos 1"}
CR+LF \r\n

Asynchronous message IDs

000500000 Application | {"ID": 1034160761,"Index":1,"Name":

changed "Pos 1","valid":true}
000500001 Application | {"ID": 1034160761,"Index":1,"Name": If a application exists on
is not valid | "Pos 1","valid":false} given index but it is invalid,

the ID and Name are filled

accoring to the application.
If there is no application on
given index, the application
ID will contain 0 and the

name an empty string "".
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13.1.2 Receiving Images

For receiving the image data a TCP/IP socket communication is established. The default port number is
50010. The port number may differ based on the configuration. After opening the socket communication,
the O3D3XX device will automatically (if the device is in free run mode) send the data through this socket

to the TCP/IP client (PC).

PCIC output per frame. The following data is submitted in this sequence:

Component Content
Ticket and length information (—13.2.2)
Ticket "0000"
Start sequence String "star" (4 bytes)
Normalised amplitude image 1 image
Output format: 16-bit unsigned integer

Distance image 1 image
Output format: 16-bit unsigned integer.

Unit: mm

X image 1 image
Output format: 16-bit signed integer.

Unit: mm

Y image 1 image
Output format: 16-bit signed integer.

Unit: mm

Z image 1 image
Output format: 16-bit signed integer.

Unit: mm

Confidence image 1 image
Output format: 8-bit unsigned integer

Diagnostic data

Stop sequence String "stop" (4 bytes)
Ticket signature <CR><LF>

13.1.3 Image data

For every image there will be a separate chunk. The chunk is part of the response frame data of the

process interface.

The header of each chunk contains different kinds of information. This information is separated into bytes.
The information contains e.g. the kind of image which will be in the “PIXEL_DATA” and the size of the

chunk.
Chunk type
Offset Name Description Size [byte]
0x0000 CHUNK_TYPE Defines the type of the chunk. For each distinct chunk | 4
an own type is defined.
0x0004 CHUNK_SIZE Size of the whole image chunk in bytes. After this count | 4
of bytes the next chunk starts.
0x0008 HEADER_SIZE Number of bytes starting from 0x0000 until PIXEL _ 4
DATA.
0x000C HEADER_VERSION | Version number of the header 4
0x0010 IMAGE_WIDTH Image width in pixel 4
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Offset Name Description Size [byte]
0x0014 IMAGE_HEIGTH Image height in pixel 4
0x0018 PIXEL_FORMAT Pixel format 4
0x001C TIME_STAMP Time stamp in microseconds 4
0x0020 FRAME_COUNT Frame counter 4
0x0024 PIXEL_DATA The pixel data in the given type and dimension of the 4

image. Padded to 4-byte boundary.

Available chunk types:

Constant Value Description

USERDATA 0 Undefined user data with arbitrary content
RADIAL_DISTANCE_ 100 Each pixel of the distance matrix denotes the ToF distance
IMAGE measured by the corresponding pixel or group of pixels of the

imager. The distance value is corrected by the device calibration,
excluding effects caused by multipath and multiple objects
contributions (e.g. "flying pixels"). Reference point is the optical
centre of the device inside the device housing.

Invalid PMD pixels (e.g. due to saturation) have a value of zero.
Data type: 16-bit unsigned integer (little endian)
Unit: millimetres

NORM_AMPLITUDE_ | 101 Each pixel of the normalized amplitude image denotes the raw
IMAGE amplitude (see amplitude image below for further explanation),
normalized to exposure time. Furthermore, vignetting effects
are compensated, ie the darkening of pixels at the image border
is corrected. The visual impression of this grayscale image is
comparable to that of a common 2D camera.

Invalid PMD pixels (e.g. due to saturation) have an amplitude value
of 0.

Data type: 16-bit unsigned integer

AMPLITUDE_IMAGE 103 Each pixel of the amplitude matrix denotes the amount of
modulated light (i.e. the light from the device active illumination)
which is reflected by the appropriate object. Higher values indicate
higher PMD signal strengths and thus a lower amount of noise on
the corresponding distance measurements. The amplitude value
is directly derived from the PMD phase measurements without
normalisation to exposure time. In multiple exposure mode,

the lack of normalisation may lead (depending on the chosen
exposure times) to inhomogeneous amplitude image impression, if
a certain pixel is taken from the short exposure time and some of
its neighbours are not.

Invalid PMD pixels (e.g. due to saturation) have an amplitude value

of 0.

Data type: 16-bit unsigned integer
CARTESIAN_X_ 200 The X matrix denotes the X component of the Cartesian coordinate
COMPONENT of a PMD 3D measurement. The origin of the device coordinate

system is in the middle of the lens' front glass, if the extrinsic
parameters are all set to 0.

Data type: 16-bit signed integer

Unit: millimetres
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Constant Value Description

CARTESIAN_Y 201 The Y matrix denotes the Y component of the Cartesian coordinate

COMPONENT of a PMD 3D measurement. The origin of the device coordinate
system is in the middle of the lens' front glass, if the extrinsic
parameters are all set to 0.
Data type: 16-bit signed integer
Unit: millimetres

CARTESIAN Z 202 The Z matrix denotes the Z component of the Cartesian coordinate

COMPONENT of a PMD 3D measurement. The origin of the device coordinate
system is in the middle of the lens' front glass, if the extrinsic
parameters are all set to 0.
Data type: 16-bit signed integer
Unit: millimetres

CARTESIAN_ALL 203 CARTESIAN_X COMPONENT,
CARTESIAN_Y_ COMPONENT,
CARTESIAN_Z COMPONENT

UNIT_VECTOR_ALL 223 The unit vector matrix contains 3 values [ex, ey, ez] for each PMD
pixel, i.e. the data layoutis [ex_1,ey _1,ez 1,...ex N, ey N,
ez_N], where N is the number of PMD pixels.
Data type: 32-bit floating point number (3x per pixel)

CONFIDENCE_IMAGE | 300 See Additional Information for Image Data (— 13.1.4)

DIAGNOSTIC 302 See Receiving Images (— 13.1.2)

Pixel format:

FORMAT_8U 0 8-bit unsigned integer

FORMAT_8S 1 8-bit signed integer

FORMAT_16U 2 16-bit unsigned integer

FORMAT_16S 3 16-bit signed integer

FORMAT_32U 4 32-bit unsigned integer

FORMAT_32S 5 32-bit signed integer

FORMAT _32F 6 32-bit floating point number

FORMAT_64U 7 64-bit unsigned integer

FORMAT_64F 8 64-bit floating point number

Reserved 9 N/A

FORMAT_32F 3 10 Vector with 3x32-bit floating point number
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13.1.4 Additional Information for CONFIDENCE_IMAGE

Further information for the confidence image:

0 1 = pixel invalid Pixel invalid
The pixel is invalid. To determine whether a pixel is valid or not
only this bit needs to be checked. The reason why the bit is
invalid is recorded in the other confidence bits.
1 1 = pixel saturated Pixel is saturated
Contributes to pixel validity: yes
2 1 = bad A-B symmetry A-B pixel symmetry
The A-B symmetry value of the four phase measurements is
above threshold.
Remark: This symmetry value is used to detect motion
artefacts. Noise (e.g. due to strong ambient light or very short
integration times) or PMD interference may also contribute.
Contributes to pixel validity: yes
3 1 = amplitude below Amplitude limits
minimum amplitude The amplitude value is below minimum amplitude threshold.
threshold
Contributes to pixel validity: yes
4+5 Bit 5, bit 4 Exposure time indicator
0 0 = unused The two bits indicate which exposure time was used in a
0 1 = shortest exposure multiple exposure measurement.
time (only used in 3 Contributes to pixel validity: no
exposure mode)
1 0 = middle exposure
time in 3 exposure mode,
short exposure in double
exposure mode
1 1 = longest exposure
time (always 1 in single
exposure mode)
6 1 = pixel is clipped Clipping box on 3D data
If clipping is active this bit indicates that the pixel coordinates
are outside the defined volume.
Contributes to pixel validity: yes
7 1 = suspect/defective pixel | Suspect pixel

This pixel has been marked as "suspect" or "defective" and
values have been replaced by interpolated values from the
surroundings.

Contributes to pixel validity: no
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13.1.5 Configuration of PCIC Output

The user has the possibility to define his own PCIC output. This configuration is only valid for the current
PCIC connection. It does not affect any other connection and will get lost after disconnecting.

For configuring the PCIC output a “flexible” layouter concept is used, represented by a JSON string. The

format of the default configuration is as follows:
{

o

"layouter": "flexible",
"format": { "dataencoding": "ascii" },
"elements": |
{ "type": "string", "value": "star", "id": "start string"
{ "type": "blob", "id": "normalized amplitude image" },
{ "type": "blob", "id": "x image" },
{ "type": "blob", "id": "y image" },
{ "type": "blob", "id": "z image" },
{ "type": "blob", "id": "confidence image" 1},
{ "type": "blob", "id": "diagnostic data" },
{ "type": "string", "value": "stop", "id": "end string" }

This string can be retrieved by the C? command, altered and sent back using the ¢ command.

The layout software has the following main object properties:

layouter Defines the basic data output format.

So far only “flexible” is supported

Type: string

format Defines format details, the definitions in the main object are
the defaults for any of the following data elements (e.g. if it
says dataencoding=binary, all data elements should be binary

encoded instead of ASCII).

Type: object

elements List of data elements which must be written.

Type: array of objects

The actual data is defined within the “elements” properties and may consist of these settings:

type Defines the type of data which must be written.

The data might be stored in a different type (e.g. stored as integer but
should be output as Float32)

The type "records" will need some special handling.

Type: string

Defines an identifier for this data element.

If there is no fixed value (property "value"), the data should be
retrieved via id.

Type: string

value | Optional property for defining a fixed output value.

Type: any JSON value

format | Type-depending option for fine-tuning the output format.

E.g. cut an integer to less than 4 bytes.

Type: object
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Available values for the type property:

records Defines that this element represents a list of records.
If type is set to "records", there must be an "elements" property.

The "elements" property defines which data should be written per record.

string Data is written as string.

Most of the time this will be used with "value" property to write fixed start, end or delimiter
text.

Text encoding should be UTF8 if there is nothing else specified in format properties.
float32 Data is written as floating point number.

This has a lot of formatting options (at least with "flexible" layout software)

See following section about format properties.

uint32 Data is written as integer.
This has a lot of formatting options (at least with "flexible" layout software)

See following section about format properties.
int32 Data is written as integer.

This has a lot of formatting options (at least with "flexible" layout software)

See following section about format properties.

uint16 Limits the output to two bytes in binary encoding, besides the binary limitation it acts like
uint32.

int16 Limits the output to two bytes in binary encoding, besides the binary limitation it acts like
int32.

uint8 Limits the output to one byte in binary encoding, besides the binary limitation it acts like
uint32.

int8 Limits the output to one byte in binary encoding, besides the binary limitation it acts like
int32.

blob Data is written as a BLOB (byte by byte as if it came from the data provider).

(Binary Large Object)

Depending on the desired data format the user may tune his output data with further “format” properties.

Common format properties:

dataencoding | "ascii" or "binary" can be defined in top-level-object and "ascii"
overwritten by element objects.

scale "float value with decimal separator" to scale the results for 1.0
output byte width

offset "float value with decimal separator” 0.0

Binary format properties:

order Little, big and network Little
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ASCII format properties:

e binary (2)
e octal (8)
e decimal (10)

e hexadecimal (16)

width Output width. If the resulting value exceeds the width field the 0
result will not be truncated.

fill Fill character "
precision Precision is the number of digits behind the decimalseparator. 6
displayformat Fixed, scientific Fixed
alignment Left, right Right
decimalseparator | 7-bit characters for e.g. "."
base Defines if the output should be: 10

Example of a format configuration of the temperature (id: temp_illu) element.

1. lllumination temperature like this "33,5 ™

c000000226{ "layouter": "flexible", "format": { "dataencoding": "ascii" 1},
"elements": [ { "type": "float32", "id": "temp illu", "format": { "width": 7,
"precision": 1, "fill": " ", "alignment": "left", "decimalseparator": "," }
Pl

2. lllumination temperature as binary (16-bit integer, 1/10 °C):

c000000194{ "layouter": "flexible", "format": { "dataencoding": "ascii"

}, "elements": [ { "type": "intle", "id": "temp illu", "format": {
"dataencoding": "binary", "order": "network", "scale": 10 } } }

3. lllumination temperature in °F (e.g. "92.3 Fahrenheit" ):

c000000227{ "layouter": "flexible", "format": { "dataencoding": "ascii" 1},
"elements": [ { "type": "float32", "id": "temp illu", "format": { "precision":
1, "scale": 1.8, "offset": 32 } }, { "type": "string", "value": " Fahrenheit"

Pl
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The following element IDs are available:

activeapp_id Active application, shows which of the 32 application- 32-bit unsigned
configurations is currently active integer
all_cartesian_vector_ All Cartesian images (X+Y+Z) concatenated to one 16-bit signed
matrices package integer
all_unit_vector_matrices | Matrix of unit vectors. Each element consists of a Float32
3 component vector [e_X, e_y, e_z]
amplitude_image PMD raw amplitude image 16-bit unsigned
integer
confidence_image Confidence image 8-bit unsigned
integer
distance_image Radial distance image 16-bit unsigned
integer
unit: millimetres
evaltime Evaluation time for current frame in milliseconds 32-bit unsigned
integer
extrinsic_calibration Extrinsic calibration, constisting of 3 translation Float32

parameters (unit: millimeters) and 3 angles
(unit: degree): [t_x, t y, t z, alpha_x, alpha_y, alpha_Z]

framerate Current frame rate in Hz Float32

normalized_amplitude_ | Normalized amplitude image 16-bit unsigned

image integer

temp_front1 Invalid temperature, the output is 3276.7 Float32, unit; °C

temp_illu Temperature measured in the device while capturing this | Float32, unit: °C
result

Measured on the illumination board

X_image Cartesian coordinates for each pixel 16-bit signed
y_image Each dimension is a separate image integer
z_image
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For completeness, level, distance and dimensioning application the following IDs are available:

id ID of the model int32
rois.count Number of records in "roi" int32
rois List of all ROIs (ROIgroup) of this model records
SP1 SwitchingPoint1 and 2 if the model is a Level- or float32
SP2 Distance-type. If it is not a Level-/Distance-type, it shall
output a null-value.
boxFound These results are available for a dimensioning int8
width float
height float
qualityLength float
qualityWidth float
qualityHeight float
xMidTop float
yMidTop float
zMidTop float
yawAngle float
backgroundPlaneDistance float
numGood These results are available for a completeness, level and | int
numUnderSP1 distance applications. If the model is not oft one of these int
types, the IDs shall output a null-value.
numOverSP2 int
numinvalid int
allROIsGood bool
anchorFound bool
hasAnchorTracking bool
For ROIs of completeness, level or distance application the following IDs are available:

id unique ID of the ROI within the Model int32
procval per ROI process value float 32Bit
state per ROI state ( if ROI procval is valid or not) uint32

* ROI_PROCESS _VALUE_VALID =0

+ ROI_PROCESS VALUE_REFIMAGE_SET NOT_TEACHED =1

+ ROI_PROCESS_VALUE_TEACHING_FAILED =2

+ ROI_PROCESS VALUE_REFIMAGE_INVALID = 3

* ROI_PROCESS_VALUE_NO_VALID_PIXEL = 4

+ ROI_PROCESS VALUE_REFIMAGE_NO_VALID PIXEL =5

+ ROI_PROCESS_VALUE_OVERFILL=6

+ ROI_PROCESS VALUE UNDERFILL =7
quality 0.1 float32
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For the main object on devices with statistics feature the following IDs are available:

statistics_overall_count

Allows the user to output the statistics value with
the result of the frame, maps to ModelResults:

adv_statistics.number_of frames

uint32

statistics_passed_count

Allows the user to output the statistics value with
the result of the frame, maps to ModelResults:

adv_statistics.number_of passed_frames

uint32

statistics_failed_count

Allows the user to output the statistics value with
the result of the frame, maps to ModelResults:

adv_statistics.number_of failed_frames

uint32

statistics_aborted_count

Allows the user to output the statistics value with
the result of the frame, maps to ModelResults:

adv_statistics.number_of aborted frames

uint32

statistics_acquisition_time_min

Allows the user to output the statistics value with
the result of the frame,maps to ModelResults:

adv_statistics.frame_acquisition.min

float32

statistics_acquisition_time_mean

Allows the user to output the statistics value with
the result of the frame,maps to ModelResults:

adv_statistics.frame_acquisition.mean

float32

statistics_acquisition_time_max

Allows the user to output the statistics value with
the result of the frame,maps to ModelResults:

adv_statistics.frame_acquisition.max

float32

statistics_evaluation_time_min

Allows the user to output the statistics value with
the result of the frame,maps to ModelResults:

adv_statistics.frame_evaluation.min

float32

statistics_evaluation_time_mean

Allows the user to output the statistics value with
the result of the frame,maps to ModelResults:

adv_statistics.frame_evaluation.mean

float32

statistics_evaluation_time_max

Allows the user to output the statistics value with
the result of the frame,maps to ModelResults:

adv_statistics.frame_evaluation.max

float32

statistics_frame_duration_min

Allows the user to output the statistics value with
the result of the frame,maps to ModelResults:

adv_statistics.frame_duration.min

float32

statistics_frame_duration_mean

Allows the user to output the statistics value with
the result of the frame,maps to ModelResults:

adv_statistics.frame_duration.mean

float32

statistics_frame_duration_max

Allows the user to output the statistics value with
the result of the frame,maps to ModelResults:

adv_statistics.frame_duration.max

float32
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13.2 Process Interface Command Reference

E All received messages which are sent because of the following commands will be sent without
“start”/’stop” at the beginning or ending of the string.

13.2.1 t Command (Asynchronous Trigger)

Command |t

Description | Executes trigger. The result data is send asynchronously

Type Action

Reply * Trigger was executed, the
device captures an image
and evaluates the result.

! e Device is busy with an
evaluation

e Deviceis in an invalid
state for this command,
e.g. configuration mode

e Deviceissettoa
different trigger source

e No active application

13.2.2 T? Command (Synchronous Trigger)

Command |T?
Description | Executes trigger. The result data is send synchronously
Type Request
Reply Process data within the configured layout Trigger was executed, the
device captures an image,
evaluates the result and
sends the process data.
! e Device is busy with an
evaluation
e Device is in an invalid
state for this command,
e.g. configuration mode
e Deviceissettoa
different trigger source
e No active application
Note Result data can be sent via EtherNet/IP, PROFINET or TCP/
IP (— 9.3).
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13.2.3 1? Command

Command I<image-ID>?
Description Request last image taken
Type Request
Reply <length><image data>

! e No image available

e Wrong ID

? e Invalid command length

Note <image-ID> Valid image ID:

2 digits for the image type
<length>

char string with exactly 9 digits as
decimal number for the image data size
in bytes

<image data>

01 - amplitude image

02 - normalised amplitude image
03 - distance image

04 - X image (distance information)
05 - Y image (distance information)

06 - Z image (distance information)

image data
07 - confidence image (status
information)
08 - extrinsic calibration
09 - unit_vector_matrix_ex, ey,ez
10 - last result output as formatted
for this connection
11 - all distance images: X, Y, and Z
13.2.4 p Command
Command p<state>
Description Turns the PCIC output on or off
Type Action
Reply *
! <state> contains wrong value
? Invalid command length
Note <state> 1 digit On device restart the value

0: deactivates all asynchronous output
1: activates asynchronous result output
2: activates asynchronous error output

3: activates asynchronous error and
data output

4: activates asynchronous notifications

5: activates asynchronous notifications
and asynchronous result

6: activates asynchronous notifications
and asynchronous error output

7: activates all outputs

configured within the application
is essential for the output of data.

This command can be executed
in any device state.

By default the error codes will not
be provided by the device.
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13.2.5 a Command

2 digits for the application
number as decimal value

Command a<application number>
Description Activates the selected
application
Type Action
Reply *
! e Application not available
e <application number>
contains wrong value
e External application switching
activated
e Device is in an invalid state
for this command, e.g.
configuration mode
? Invalid command length
Note <application number>

13.2.6 A? Command

char string with 3 digits for the
amount of applications saved on
the device as decimal number

<t>

tabulator (0x09)

<number active application>

2 digits for the active application
<number>

2 digits for the application
number

Command A?
Description Requests the occupancy of the
application list
Type Request
Reply <amount><t><number active
application><t>
<number><t><number>
? Invalid command length
! Invalid state (e.g. no application
active)
Note <amount> The active application is

repeated within the application
list.

48




3D-partymk

13.2.7 v Command

2 digits for the protocol version

Command v<version>
Description Sets the current protocol version.
The device configuration is not
affected
Type Action
Reply *
! Invalid version
? Invalid command length
Note <version> (— 13.1.1)

The default protocol version is ,V3*.

13.2.8 V? Command

Command V?

Description Requests current protocol
version

Type Request

Reply <current version><empty><min
version><empty><max version>

Note <current version>

2 digits for the currently set
version

<empty>
space sign: 0x20
<min/max version>

2 digits for the available min and
max version that can be set

13.2.9 ¢ Command

Command c<length><configuration>
Description Uploads a PCIC output
configuration lasting this session
Type Action
Reply *
! e Errorin configuration
e Wrong data length
? Invalid command length
Note <length>

9 digits as decimal value for the
data length

<configuration>

configuration data
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13.2.10 C? Command

9 digits as decimal value for the
data length

<configuration>

configuration data

Command C?
Description Retrieves the current PCIC
configuration
Type Request
Reply <length><configuration>
? Invalid command length
Note <length>

13.2.11 S? Command

<number of results>

Images taken since application
start. 10 digits decimal value with
leading Os

<number of positive decodings>

Number of decodings leading
to a positive result. 10 digits
decimal value with leading Os

<number of false decodings>

Number of decodings leading
to a negative result. 10 digits
decimal value with leading Os

Command S?

Description Requests current decoding
statistics

Type Request

Reply <number of
results><t><number of positive
decodings><t><number of false
decodings>
! No application active

Note <t>
tabulator (0x09)
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13.2.12 G? Command

Command G?

Description Requests device information
Type Request

Reply <vendor><t><article number><t>

<name><t><|ocation><t><descri
ption><t><ip>

<subnet mask><t><gateway><
t><MAC><t><DHCP><t><port
number>

Note e <vendor>
IFM ELECTRONIC

o <t>
Tabulator (0x09)

e <article number>
e.g. O3D300

e <name>
UTF8 Unicode string

e <|ocation>
UTF8 Unicode string

e <description>
UTF8 Unicode string
o <ip>
IP address of the device as

ASCII character sting
e.g. 192.168.0.96

e <port number>
port number of the XML-RPC

e <subnet mask>
subnet mask of the device as
ASCII
e.g. 192.168.0.96

e <gateway>
gateway of the device as
ASCII
e.g 192.168.0.96

e <MAC>
MAC adress of the device as
ASCII
e.g. AA:AAAA:AAAAAA

e <DHCP>

ASCII string "0" for off and
"1" for on
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13.2.13 H? Command

Command H?

Description Returns a list with available
commands

Type Request

Reply H? - show this list

t - execute Trigger

T7? - execute Trigger and wait for
data

o<io-id><io-state> - sets IO state
Oc<io-id>? - get IO state

I<image-id>? - get last image of
defined type

A? - get application list

p<state> - activate / deactivate
data output

a<application number> - set
active application

V? - get current protocol version

v<version> - sets protocol
version

c<length of configuration
file><configuration file> -
configures process date
formatting

C? - show current configuration
G? - show device information

S? - show statistics

L? - retrieves the connection ID

13.2.14 o Command

Command 0<IO-ID><IO-state>
Description Sets the logic state of a specific ID
Type Action
Reply *
! Invalid state (e.g. configuration mode)
? Invalid command length
Note e <|O-ID>
2 digits for digital output:
"01" for 101
"02" for 102
"03" for 103
e <|O-state>
1 digit for the state:
"0" for logic state low
"1" for logic state high
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13.2.15 O0? Command

Command 0<IO-ID>?
Description Requests the state of a specific ID
Type Request
Reply <|O-ID><|O-state>
! e |Invalid state (e.g. configuration
mode)
e Wrong ID
? Invalid command length
Note e <|O-ID> The camera supports ID 1 and ID 2.
? d|“g|ts for digital output. The sensor supports ID 1, ID 2 and
01" for 101 D 3
"02" for 102 '
"03" for 103
o <|O-state>
1 digit for the state:
"0" for logic state low
"1" for logic state high

13.2.16 E? Command

Command E?
Description Requests the current error state
Type Request
Reply <code>
! Invalid state (e.g. configuration mode)
? Invalid command length
Note e <code>
Error code with 8 digits as
a decimal value. It contains
leading zeros.
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13.3 Error codes

By default the error codes will not be provided by the device. The p command can activate their provision

(— 13.2.4).
100000001 | Maximum number of connections exceeded
110001001 | Boot timeout
110001002 | Fatal software error
110001003 | Unknown hardware
110001006 | Trigger overrun
110002000 | Short circuit on Ready for Trigger
110002001 | Short circuit on OUT1
110002002 | Short circuit on OUT2
110002003 | Reverse feeding
110003000 | Vled overvoltage
110003001 | Vled undervoltage
110003002 | Vmod overvoltage
110003003 | Vmod undervoltage
110003004 | Mainboard overvoltage
110003005 | Mainboard undervoltage
110003006 | Supply overvoltage
110003007 | Supply undervoltage
110003008 | VFEMon alarm
110003009 | PMIC supply alarm
110004000 | lllumination overtemperature
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13.4 EtherNet/IP

13.4.1 Data structures for consuming and producing assemblies

Assemblies
100 8 Consuming (from device point of view: databuffer for receiving from PLC)
101 450 Producing (from device point of view: databuffer for sending to PLC)

Consuming assembly data layout

Description Command word Command data

Layout of producing assembly

Description | Command | Synchronous / | Message Reserved | Mandatory Non mandatory
word for asynchronous | counter message data | data fields
mirroring message (e.g. error code)

identifier

Layout of command word

Description | Error bit Command bits

This bit has no meaning in the consuming | Each bit represents a specific command
assembly. It is used for signaling an
occured error to the PLC

Command word

5 |5 |s |¢ |s | |5 |5 ]2 |8 |5 |2 |2 |& |98|33%|¢
5 |5 |2 |Z |Z |2 |2 |6 |5 |B |% | | | |23 25|%
2 L © 3 3 a 15, = = < 50
© = |l |y |& |2 |8 |8 |2 |<€0O
a 5] c 3] © 12 |0 | > | 2>
(0] Q O Qo o n @
° © @ Q Pt
3] = @ 5 =
o 3] o 3] g
< ¢ |35
w <
Synchronous / asynchronous message identifier m
Description | Asynchronous message bit Bits for asynchrounous message identifier |

Data to send exceeds processing assembly data section size

If the size of the data exceeds the size of the configured processing assembly data section size, the data
is truncated. No error is risen.
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13.4.2 Functionality of the Ethernet/IP application
The chapter describes the initialization of assembly buffers.
On initialization all buffers are set to 0.

State change 0 -> 1 of a command bit in consuming assembly

If the state of one command bit switches from 0 to 1, the according command is executed passing the
information within the command data section.

Multiple state changes

If multiple bits have a transition from 0 -> 1 the event is handled as an error.

Reset of command bit state by PLC

The PLC has to reset the command bit from 1 -> 0 before it can execute a new command again. The
device has to reset the command word and increase the message counter within the producing assembly.

Blocking of asynchronous messages

As long as the command handshake procedure has not been finished, no asynchronous message is
allowed to be sent via the Ethernet/IP interface.

Client disconnect

If the client is disconnecting before finishing the handshake procedure, the handshake procedure is
canceled and all buffers are reset.

General reply to an implemented command

If the command is implemented, the data in the data section is applicable and the execution of the
command does not lead to an error. The producing assembly is filled as follows:

e Errorbit=0

e Command bits = mirror of the command within the consuming assembly
e Asynchronous message bit =0

e Asynchronous message identifier = 0

e Message counter increased by 1

e Message datasetto 0
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Reply to an implemented command - reply contains specific data

If the command is implemented, the data in the data section is applicable and the execution of the
command does not lead to an error. The producing assembly is filled as follows:

e Errorbit=0

e Command bits = mirror of the command within the consuming assembly
e Asynchronous message bit = 0

e Asynchronous message identifier = 0

e Message counter increased by 1

e Message data set according to the command definition

Reply to an implemented command with error in data section

If the content of the data section is not suitable to the command, the message is handled as an error. The
producing assembly contains the following data:

e Errorbit =1

e Command bits = mirror of the command within the consuming assembly
e Asynchronous message bit =0

e Asynchronous message identifier = 0

e Message counter increased by 1

No error code is sent in the data section. The error code is polled with the "get last error" command.

Reply to an implemented command that leads to an error

If the execution of the command leads to an error, the producing assembly contains the following data:
e Errorbit =1

e Command bits = mirror of the command within the consuming assembly

e Asynchronous message bit = 0

e Asynchronous message identifier = 0

e Message counter increased by 1

No error code is sent in the data section. The error code is polled with the "get last error" command.

Reply to a not implemented command

If a command bit with no functionality is received, it undergoes a transition from 0 -> 1 and the message is
handled as an error. The producing assembly contains the following data:

e Errorbit=1
e Command bits = mirror of the command within the consuming assembly

e Asynchronous message bit = 0
e Asynchronous message identifier = 0
e Message counter increased by 1

No error code is sent in the data section. The error code is polled with the "get last error" command.
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Reset of error bit
The error bit will be resetted to 0, if
e the error code caused by an command is retrieved from the client

e a system error is not present anymore.

Functionality of asynchronous message bit

If the message contain asynchronous data (frame results, system errors, etc.), the asynchronous
message bit must be set to 1.

Bits for asynchronous message identifier
If the message contains asynchronous data, the identifier represents the asynchronous message type.
The ticket number for asynchronous results is 0.

The ticket number for asynchronous error codes is 1.

Message counter

For each message sent via the producing assembly, the message counter is increased. The counter
starts with the value 1. If the maximum counter is reached, it starts with 1 again.

Get last error

This command is used to reset the error bit.

Get connection ID

This command retrieves the connection ID of the current Ethernet/IP connection. The content of the
producing assembly mandatory data section is:

e Bytes 0-3: connection ID, 32 bit unsigned integer

Get statistics

This command retrieves the current statistics. The content of the producing assembly mandatory data
section is:

e Bytes 0-3: total readings since application start
e Bytes 4-7: passed readings
e Bytes 8-11: failed readings

All values are 32 bit unsigned integers.

Activate application

This command activates the application defined by the bytes 6 and 7 of the consuming assembly data
section. The bytes 2-5 have to be set to 0. An error is risen if bytes 2-5 are not set to 0.

The data content of the processing assembly is set to 0.
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Get application list

This command retrieves the current configuration list. The content of the producing assembly mandatory
data section is:

e Bytes 0-3: total number of saved applications, 32 bit unsigned integer
e Bytes 4-7: number of active application, 32 bit unsigned integer

e Bytes 8-n: always a 32 bit unsigned integer for an application number in use

Get 10 state

Retrieves the logic state of the given 10 identifier. Bytes 4 and 5 of the consuming assembly data section
defines the 10 ID as a 16 bit unsigned integer value:

e 1->101

e 2->102

e 3->103

The bytes 2-3 and 6-7 have to be set to 0. An error is risen if bytes 2-3 or 6-7 are not set to 0.
The data content of the processing assembly is:

e Bytes 0-3: logic state of the 10, 1 for high, 0 for low, 32 bit unsigned integer

Set 10 state

This command sets the given state of the given 10. Bytes 4 and 5 of the consuming assembly data
section defines the 10 ID as a 16 bit unsigned integer value:

e 1->101

o 2->102

e 3->103

The bytes 6 and 7 define the logic state of the 10 as 16 bit unsigned integer value.
The bytes 2-3 have to be set to 0. An error is risen if bytes 2-3 are not set to 0.

The data content of the processing assembly is set to 0.

Execute synchronous trigger

This command executes a synchronous trigger. The content of the producing assembly data section
depends on the user defined PCIC output for Ethernet/IP.

Activate asynchronous PCIC output

This command activates or deactivates the asynchronous PCIC output for this connection. The bytes 6
and 7 of the consuming assembly data section define the on/off state as a 16 bit unsigned integer value:

e (0 =off

e 1=o0n

The bytes 2-5 have to be set to 0. An error is risen if bytes 2-5 are not set to 0.
The data content of the processing assembly is set to 0.

For the Ethernet/IP interface the user shall only be able to select the binary representation of result data.

Default endianness

The default endianness is in little-endian format.
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13.4.3 Signal sequence with synchronous trigger

Command Bit ,Exec. sync. trigger*

Mirror Bit ,Exec. sync. trigger*

Mirror Bit ,Error®

Message counter

Data

Processing time |«

\

n+1

n+2

13.4.4 Signal sequence with failed trigger

Processing time |«

Command Bit ,Exec. sync. trigger*

Command Bit ,Get last error”

Mirror Bit ,Exec. sync. trigger®

Mirror Bit ,Get last error

Mirror Bit ,Error*

Message counter

Data
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13.5 PROFINET IO

13.5.1 Data structures for output and input frame
Size of output frame

Every output frame sent by the controller contains 8 bytes of data, which consists of command word and
command data.

Size of input frame

Every Input frame contains 16 - 450 bytes of data, which are generated by the device in response to the
commands received in the output frames. The size of non mandatory data is adjustable by changing the
size of the input data in the GSDML file.

Description | Command | Synchronous / Message | Reserved | Mandatory | Non mandatory
word for asynchronous message | counter data data
mirroring | identifier

Layout of command word

Description | Error bit Command bits

This bit has no meaning in the consuming | Each bit represents a specific command
assembly. It is used for signaling an
occured error to the PLC

Command word

§ |5 |8 |8 |8 |& |[& |58 (2 |8 |5 |B [& |¢ |28(/3%
2 |5 |7 |2 |2 |7 |7 |5 |5 |2 |§ |s |» |8 |22/25/7%
5 |5 7 |8 |8 [€ |2 |o |0 |£5]838
g | c |18 |5 (g8 |8 |3 |5 |§ |€8
a 5 (€ |8 | |3 |8 |8 |2 |58
o |g |0 |g |g |° 7 |8
- g - L ©
] = [ = ©
O] 5} o Q S
< 2 |5
w <
Synchronous / asynchronous identifier
| Description | Asynchronous message bit | Bits for asynchrounous message identifier |

13.5.2 Functionality of PROFINET IO application

This section describes how to handle the commands sent by the controller. The PLC sends the
commands to the device in the output frames by setting the appropriate bit in the command word. The
current value of the command word and command data is obtained from the output module by the
application.

After detecting that one of the command bits changed the state from 0 to 1, the PROFINET application
executes the corresponding command and sets the response in the input frames.

Number of supported PROFINET connections
The O3D3xx running a PROFINET application supports one connection with a single controller.

Initialisation of input and output buffers

After the connection is established, the input and output buffers are initialised with 0 s.
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Command execution triggering

As soon as the command bit in the output frame changes from 0 to 1, the corresponding command will be
executed.

Handling of multiple command bits

If more than one command bit is set to 1, an error will be reported.

Command execution completion

The PLC has to reset the command bit from 1 to 0 before a new command can be executed. The device
has to reset the command word and increase the message counter within the input frame. Mandatory and
non mandatory data in the response frame is set to 0x0.

Blocking of asynchronous messages

As long as the command handshake procedure has not been finished, no asynchronous message will be
sent by the device.

Client disconnect

If the client is disconnecting before finishing the handshake procedure, the handshake procedure is
canceled and all buffers are reset.

General reply to an implemented command

If the command is implemented, the data in the data section is applicable and the execution of the
command does not lead to an error. The input frame contains the following data:

e Errorbit=0

e Command bits = mirror of the command within the output frame
e Asynchronous message bit = 0

e Asynchronous message identifier = 0

e Message counter increased by 1

e Message datasetto 0

Reply to an implemented command - reply contains specific data

If the command is implemented, the data in the data section is applicable and the execution of the
command does not lead to an error. The input frame contains the following data:

e Errorbit=0

e Command bits = mirror of the command within the output frame
e Asynchronous message bit = 0

e Asynchronous message identifier = 0

e Message counter increased by 1

e Message data set according to the command definition
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Reply to an implemented command with error in data section

If the content of the data section is not suitable to the command, the message is handled as an error. The
input frame contains the following data:

e Errorbit=1

e Command bits = mirror of the command within the output frame
e Asynchronous message bit =0

e Asynchronous message identifier = 0

e Message counter increased by 1

E No error code is sent in the data section. The error code is polled with the "get last error
command. Mandatory and non mandatory data in the response frame will be set to 0x0.

Reply to an implemented command that leads to an error

If the execution of the command leads to an error, the input frame contains the following data:
e FErrorbit=1

e Command bits = mirror of the command within the output frame

e Asynchronous message bit =0

e Asynchronous message identifier = 0

e Message counter increased by 1

E No error code is sent in the data section. The error code is polled with the "get last error’
command. Mandatory and non mandatory data in the response frame will be set to 0xO0.

Reply to a not implemented command

If a command bit with no functionality is received, it undergoes a transition from 0 -> 1 and the message is
handled as an error. The input frame contains the following data:

e FErrorbit=1

e Command bits = mirror of the command within the output frame
e Asynchronous message bit = 0

e Asynchronous message identifier = 0

e Message counter increased by 1

E No error code is sent in the data section. The error code is polled with the "get last error"
command. Mandatory and non mandatory data in the response frame will be set to 0x0.

Reset of error bit
The error bit will be resetted to 0, if
e the error code caused by an command is sent to the controller

e a system error is not present anymore

Queuing of error codes

The Profinet application is able to buffer one system error (the last one) and one command error (also the
last one). The buffered system error and PCIC command error will be cleared, after they are read by the
PLC with the "get last error" command.
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Functionality of asynchronous message bit

If the message contain asynchronous data (frame results, system errors, etc.), the asynchronous
message bit must be set to 1.

Bits for asynchronous message identifier

If the message contains asynchronous data, the identifier represents the asynchronous message type:
e The ticket number for asynchronous results is 0

e The ticket number for asynchronous error codes is 1

e The reserved ticket numbers for asynchronous messages are in the range 0-99

Message counter

For each command response sent in the input frame the message counter is increased. The counter
starts with value 1. If the maximum counter is reached, it starts with 1 again.

Get last error

This command retrieves the current command and system error. The content of the mandatory data
section sent in the input frame is:

e Bytes 0-3 : command error code, 32 bit unsigned integer

e Bytes 4-7: system error code, 32 bit unsigned integer

Get connection ID

This command retrieves the connection ID of the current Profinet connection. The response sent in the
input frame contains 16 Bytes of the AR UUID.

Get statistics

This command retrieves the current statistics. The content of the mandatory data section sent in the input
frame is:

e Bytes 0-3: total readings since application start
e Bytes 4-7: passed readings
e Bytes 8-11: failed readings

All values are 32 bit unsigned integers.

Activate application

This command activates the application defined by the bytes 6 and 7 of the output frame data section.
The bytes 2-5 have to be set to 0. An error is risen if bytes 2-5 are not set to 0.

The data content of the input frame is set to 0, after receiving the "Activate application” command.

Get application list

This command retrieves the current configuration list. The content of the response sent in the input frame
mandatory data section is:

e Byte 0-3: total number of saved applications, 32 bit unsigned integer
e Bytes 4-7: number of active application, 32 bit unsigned integer

e Bytes 8-n: always a 32 bit unsigned integer for an application number in use
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Get 10 state

Retrieves the logic state of the given IO identifier. Bytes 4 and 5 of the output frame data section defines
the 10 ID as a 16 bit unsigned integer value:

e 1->101

o 2->102

e 3->103

The bytes 2-3 and 6-7 have to be set to 0. An error is risen if bytes 2-3 or 6-7 are not set to 0.
The data sent in the input frame is:

e Byte 0-3: logic state of the requested 10, 1 for high, 0 for low, 32 bit unsigned integer

Set 10 state

This command sets the given state of the given 10. Bytes 4 and 5 of the output frame data section defines
the 10 ID as a 16 bit unsigned integer value:

e 1->101

e 2->]02

e 3->103

The bytes 6 and 7 define the logic state of the 10 as 16 bit unsigned integer value.
The bytes 2-3 have to be set to 0. An error is risen if bytes 2-3 are not set to 0.

The data content of the input frame is set to 0, after receiving the "Set |0 state" command.

Execute synchronous trigger

This command executes a synchronous trigger. The content of the input frame data section depends on
the user defined PCIC output for PROFINET.

Activate asynchronous PCIC output

This command activates or deactivates the asynchronous PCIC output for this connection. The bytes 6
and 7 of the output frame data section define the on/off state as a 16 bit unsigned integer value:

e 0=off
e 1=o0n
The bytes 2-5 have to be set to 0. An error is risen if bytes 2-5 are not set to 0.

The data content of the input frame is set to 0, after receiving the "Activate asynchronous PCIC output”
command.

Default endianness

The default endianness is in little-endian format.
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13.5.3 Signal sequence with synchronous trigger

Command Bit ,Exec. sync. trigger*

Mirror Bit ,Exec. sync. trigger*

Mirror Bit ,Error®

Message counter

Data

Processing time |«

\

n+1

n+2

13.5.4 Signal sequence with failed trigger

Processing time |«

Command Bit ,Exec. sync. trigger*

Command Bit ,Get last error”

Mirror Bit ,Exec. sync. trigger®

Mirror Bit ,Get last error

Mirror Bit ,Error*

Message counter

Data
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