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KoMMNoOHeHTb!
nnsa cucteMm EnOcean

Mpu ucnonbzoeaHuu N06ow TexHonoru HecnpoBoAHOI Nepesayn AaHHbIX HeobxoaUMMo
pewnTb 3afa4y Noga4n NUTaHus. [ins atoro HY>KHO NIMGO NOAKNIOUNTb YCTPOUCTBO K INEK-
TpOCceTH, 1MbOo ycTaHOBUTb BaTaperku, KOTOpbie B NpoLiecce 3KCNayaTauuu Heobxoaumo
perynsipHo MeHsTb. YHUKaNbHOCTb TexHonornu EnOcean 3akniouaercs B TOM, YTO OHa Mno-
3BONISIET CO31aBaTb YCTPOMCTBA, KOTOPbIE He TPeGYIOT UCTOUHUKOB NUTaHUS, — HE0BXOoAUMbIM
Ana (hyHKLUMOHUPOBaHUS MOAYNEN INEKTPUUECKNH TOK BbIPabaTbiBaeTCs MUHWATIOPHbIMK
npeobpa3oBaTenssMu MexaHU4EeCKOI 1 TENI0BOH SHEPrUM, a TAKXKE COTHEUHbIMU dNIeMEH-
1amu. Takum obpazom, paspaboraHHas Ha 6ase Moayneii cuctema Gyaet NONHOCTbIO He-

06cny)KuBaeMoH.

Upesa texHonorun EnOcean
Komnanus EnOcean sBiiseTcs aBTopoM 3amaTeH-
TOBAHHOM TeXHOJIOTUH 6eCIIPOBOIHOI Iepeadn
IAHHBIX, B KOTOPOJ /IS TUTaHUS PAIAOMOTIYJIeit
HCIIOJIB3YeTCs 9HeprHst OKpyKatoltiedt cpenpl. I1ITa6-
xBapTupa EnOcean Haxonutcst B O6epxaxuHre
(Tepmanust). Kommnanus, ocHoBanHast B 2001 roxy
0CIe OT/Ie/IeHNs OT KoHIepHa Siemens AG, mpous-
BOJMT He TpeOyroIie 06CTyKiUBaHus 0eCcripoBOI-
HbIe CUCTEMBI IaTIMKOB 1 IIPHEMOIIEPEATINKOB.
Permrennss EnOcean ocHOBaHbBI Ha MUHHATIOPHBIX
IIpeo6pa3oBaTesIsIX OHEPTUH U AIEKTPUICCKUX
CXeMax C YIbTPaHU3KIM 9HEPIoInoTpeOIeHIeM.
CoyeraHue 9THX 3JIEMEHTOB II03BOJISIET KOMIIAHUA
U ee IapTHepaM IpeJJIaraTh CUCTEMBI IATIUKOB,
KOTOPBIE ABJIAIOTCSA OCHOBOI /111 ”HHOBAIIMOHHbIX
OTpacJiell IPOMBIIIJIEHHOCTH ¥ CTPOUTEbCTBA.
I'maBHast umest, Ha KOTOPOiL 6asUPyeTCst Tex-
nonorust EnOcean, 3axitoyaercs B IpOCTOM

HaOII0eHun: B II0O0M MecTe, Te HeOOXOTIMO
[IpY TIOMOIIIX JJATIUKOB U3MEPSITh Kakue-1160
I1apaMeTpbl, HEIPEPbIBHO POUCXOJUT IIPeod-
pasoBaHIe 9Hepruy U3 OTHOI (GOPMBI B APYTYIO.
D10 MOKeET OBITh Ha)KaTHe Ha IePEKIII0YaTeb,
KoJieOaHue TeMIIepaTypbl I H3MEHEHHe YPOBHS
ocsertenHoctH. [Ipu mo60M u3 moTo6HBIX COOBITHI
BBIPa6ATHIBAETCSI TOCTATOYHO SHEPIUH IS [epe-
naqu 6ecripoBofHOro coobuieHust. OCHOBaHHBIN
Ha OTOY MJiee METOJ, ITOJYIYNBIINI Ha3BaHUE
energy harvesting, HCIIONb3YeTCA B TEXHOJIOTUN
EnOcean [yist muTaHus IprueMoIIepeaTInKoB.
TIpu TakOM IOAXOJE B Ka4eCTBE MCTOYHUKOB
MUTaHUS TPUMEHSIOTCS He 6aTapeiiKu MIN
AKKYMYJISITOPBI, @ MUHUATIOPHbBIE COJTHEYHbIe
9JIEMEHTHI, IIPe06pa3oBaTeIN MEXaHUIECKOM
1 TeryIoBoli 9Hepruu [1].

B mexa6pe 2013 rona kopnoparust LIXIL crama
350-M ygacrHrKoM anbsiHca EnOcean [2]. AmoHckwuit

Lnto3/koHTponnep

Puc. 1. Mpumep ucnonbzosanus textonorun EnOcean B cuctemMax «yMHbii oM»
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TUraHT B cepe JOMaIIIHel aBTOMATU3AINH TIPU-

HAJUIOKUT K JIUJiEPaM OTPaciIy Hapsiy ¢ TAKIMHI

xommanuamu, kak NEC, VITEC u Toshiba, B Tedenne

TIOCTIENTHIX MECSIIIeB IIPHCOEIMHIBIIIXCS K ATbSTHCY.

Pacrymuit uHTEpec co CTOPOHBI BEAYIITNX MEPOBBIX

KOMIIAHUIA JEMOHCTPUPYET YCTOMYMBYIO TEHAEHIIIIO

B pacrpocTpaHeHun 6eCripoBOJHOTO CTaHAApTa

EnOcean B 061acTH CTPOUTENBHON AaBTOMATU3AIINN

U B CUCTEMAaX «yYMHBIH IOM».

B nacrosee Bpems anbsauc EnOcean mpencras-
JIeH B 37 CTpaHaxX Ha IIATH KOHTHHEHTax. B ocHOBe
6outee 1200 m3/eTHIi U CHCTEMHBIX PEIeHUi — Hjest
c60pa SHEPTHH U3 OKPYIKAIOLIIEN CPelIbl, OCBOOOXK-
maro1nast 6ecripoBOfIHbIE YCTPOTCTBA OT HaTapeek
1 HeOOXOIMMOCTH B PETYJISIPHOM 00CITY’)KIBaHUH.
Yike ceiiyac BbINIOJIHEHHbBIE Ha 6a3e TAHHON TeXHO-
JIOTUY YCTPOMCTBA HAXONAT IPUMEHEHNE B COTHSX
TBICSTI ITPOEKTOB TI0 BCEMY MHUPY.

PaccMoTpuM mpuMep UCIIOIb30BaHMSI KOMIIO-
HeHToB EnOcean mpu paspaboTKe CHCTEMBI «YMHBII
moM». CrucrteMa MOKET COCTOSITh M3 CIeYIOIINX
aneMeHTOB (puc. 1):

1. Ucnonp3yloniye 9HepTrUI0 HaXKATUSI KHOIIKK
6ecrIpOBOIHbIE BBIKJIFOYATEIIH ISl YIIPABJICHHS
OCBeIIeHIEM U JKATIO3H.

2. BHemHme 6eCripoBOIHbIE TATYMKU CBETA, BBI-
MOJIHEHHbIE HAa OCHOBE COJTHEYHBIX 3JIEMEHTOB,
IJ1S1 aBTOMAaTHIECKOTO MepPeKTIOIeHNS MEKILY
IHEBHBIM M HOYHBIM PeKUMaMU OCBEII[eHUSI.

3. BecipoBOIHOI TATYMK IPUCYTCTBUS IJISI aB-
TOMATHIECKOTO PeTyTHPOBAHUS TEMIIEPATY PhI
U BBIKJIIOYEHHS CBETA B CJIyYae, €CJIM KOMHATa
mycra.

4. BecripoBOAHOI IATINK BHYTPEHHEH TeMIIepaTypbl
103BOJIsIET 0OecIeanTh Hanbosee KOM(OPTHYIO
TeMIIepaTypPy ¥ CHU3UTD 3aTPAThl 9HEPTUU Ha
OTOILJIEHUE.

5. becrrpoBOIHBIE TATINKHU BIAKHOCTH U YPOBHS
YIJIEKHCIIOTO Ta3a [JIsl OTC/IeKUBAHNSI KaIecTBa
BO3/[yXa B IOMeII[eHUN.

6, 7. becripoBOIHBIE JATINKH OTKPBITHS OKHA

006€CIeInBaOT ABTOMATHIECKOE BHIKITIOUEHITE
KOHZIUITMOHEPA ¥ 9KOHOMUIO 9HEPTUN.

8. IleHTpasIbHBII ITYJIBT YIIPaBJIeHHUs (CeHCOPHAs
TaHe b WX KOMIIBIOTEP).

9. YnanenHoe ympaBieH1e CUCTEMON 1 KOHTPOJIb
COCTOSIHHUS ITOCPECTBOM cMapThOHA WK Yepe3
Wurepuer.

Brenpenue mono6HOI CHCTeMBI aeT CIeAYIOLIie
IIpeNMyIIecTBa:
® CHIDKEHHe 3aTpar Ha 15% Ipu CTpOUTENbCTBE

HOBOTO 00beKTa;

e cHwKeHue 3aTpat go 70% mnpu MogepHU3aluu
TOTOBOTO 00BEKTa;

e sKoHOMUS SHepruu 1o 40%;

® HeOrpaHHYEHHAsI THOKOCTb Pa3MeIleHHsI.

Ha carire npousBonures [3] mpencraBieHb
AQHAJIOTHYHBIE IIPUMEPHI M0 UCIIOIb30BAHUIO
komnoHeHToB EnOcean npu crpouTenscTse nim
MOJIepHU3AINH IPYTUX THUIIOB 3[aHUIL: OTeJIeH,
IITKOJT, TOCTINTAJIEH, TOPTOBBIX M MPOMBIIILUIEHHBIX
mwiomntazett. Kommonentsr EnOcean ycnerso mpu-
MEHSUINCH IIPU CTPOUTEIBCTBE U MOJICPHU3AIIAN
TAKHUX MaCIITAOHBIX 00BEKTOB, Kak OJIMMINIICKast
nepesHs (Yuctiep, Kanana), mra6-kBapTupsI
xommanuit O2 (Crnay, Benukobpuranus) u SAP
AG (Banbpopd, Tepmanust), orenu «KeMIuHCKI»
(Hdy6ait, OAD) n «Ilmawn» (Mionxew, [epmanmus),
a TaKxKe MHOKECTBA JIPYTHX.

OcHoOBHble XapPaKTePUCTUKH
npuemMonepenartT4ukos EnOcean
ITepemaya 6eCrIpOBOIHBIX COOOIIEHIIA ITO TEXHO-
norun EnOcean ocymiecTBiisieTcst Ha CIeAyIOTHX
gacroTax: 315, 868, 902 u 928 MI'. CkopocTh
nepenadu paBHa 125 KOUT/C; THIT MO YJISIIAN —
ASK (amMIutMTy/iHasI ABOWYHAS MOIYJISIINS).
MU TeTbHOCTD KaXKIOU MOCHIIKA COCTABIISIET
Bcero 1 Mc. Bo usbexanue orbox B xoie mepe-
Iaqy KXKI0e COOOIIeHNe TIOBTOPSIETCS IBAK/IBI
B npenenax nHTepBaia 30 mc. Benndnna sagepsx-
Ku Me>1<ny HOBTOprIMI/I OTHpaBKaMI/I SIBJISICTCSL
CJIy9aiiHOM BEJIMYMHOM, 9TO JIeJIaeT BePOATHOCTD
KOH(IMKTHOI CUTYaIlNH IIPeHEOPEKIMO MAJIOH.
Pammyc neticrBus mpuemonepenatarkos EnOcean
cocrasiiger 10 300 M Ha OTKPBITOM IIPOCTPAHCTBE

u 10 30 M B momennennn. Kaxprit mopyns EnOcean
nMeeT YHUKAIbHBIIH 32-6UTHBIN HieHTUDHUKATOP
IJISL HCKITIOYeHHsT KOH(MIIUKTA ¢ IpyruMu bec-
IIPOBOIHBIMH YCTPOICTBAMHU.

Jlro6ast mocTpoeHHast Ha 6a3e KOMIIOHEHTOB
EnOcean cucteMa cOCTOUT U3 IBYX YacTeu:
YIIPaBIIIONIeH U UCIIOJIHUTEIbHON (puc. 2).
Ha ynpasisionieir CTOpOHe MOTYT HaXOIUTbCS
JATIUKU, BBIKJIIOYATEN, ITYJIbThI praBJ’IeHI/IH.
VMIMeHHO 11 UX NMUTAaHUSA IIPeJHa3HAYeHbI
IIpeoOpa3oBaTeH Pa3INIHBIX BUIOB SHEPTHH
B aJIeKTpruecKylo. Ha ncnosmHuTebHOM cTOpoHe
PACIIONIOKEHO YCTPOICTBO, KOTOPBIM HEOOXOIH-
MO YIpPaBJIATH (KaK IPaBUIIO, IIOIKIIOYCHHOE
K anexTpocern). [Ipuemonepenaranku EnOcean
Ha UCIOJHUTEILHON CTOPOHE (IIUII03BI) IPH-
HUMAIOT 0eCIIPOBOIHBIE COOOIIEHHUS U IIepe-
CBUIAIOT UX UCIOJHHUTEIBHOMY MEeXaHU3MY
II0 [TOCIenoBaTeIbHOMY HHTepdeiicy. O6bITHO
9TH IPUEMOIIePEeNaTINKH TAKKe ITOICOEMHEHBI
K 3JIeKTPOCETH MIIH UMEIOT 6aTapeifHoe IINTaHHe.
BosMoskeH BapHaHT, IIpU KOTOPOM U Ha UCIIOTHU-
TeJILHOU CTOPOHE YCTaHOBJICHBI Oe30aTapeiiHble
komnoHeHTel EnOcean, nosrydaroniye nuTaHue
oT IpeoOpasoBaTesel SHEPTUH.

ITpocreiimmii mprMep CUCTEMBI Ha KOMIOHEHTaX
EnOcean — 6ecIIpOBOIHOI BHIKJIIOYATENIb CBETA.
B aTOM CiTydae yIpapisiomas yacth GyeT cocTo-
ATD U3 IPeo6pasoBaTesIss MeXaHUIeCKOI SHEePI UL
U TIUTAIOIIEr0CsI OT Hero 6e36aTapeiiHoro paguo-
Mopyis. ITpy KaKIoM Ha)KaTHU Ha BBIKJIIOYATeNh
peo6pa3oBaTesIb IHEPTUU TEHEPUPYET SIEKTPH-
YeCKUI UMITYJIbC, TOCTATOYHBIN [JIS OTIIPABKU
paguomopysieM B 3(pUp COOOIEHHS O TeKyIeM
T10JI0’KeHUH BhIKTIoUaTess. Ilomyuus Takoe co-
o6111eHNe, YCTAaHOBJICHHBII HA OTBETHOH CTOPOHE
CHCTeMBI IPHEeMOIIepeIaTIHK (IIUTI03) HeperIeT
KOMaHIIy OCBETHTEIBHOMY IPHOOPY.

Paccmotpum 6oitee mOAPOGHO TPHU THIIA KOM-
nonenToB EnOcean: mpeo6pa3oBaTesn 9Hepruw,
6ecripoBoHble Ge3barapeitHble MOIyIu 1 Oec-
IIPOBOJHBIE MOHY}II/I CO CTAalTMOHAPHBIM ITUTAHUEM
(IUTI03BI).

UcnonHutenbHasa 4yacTb

BecnposogHon moaynb
CO CTauMOHapPHbIM NUTaHNEM
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Puc. 2. CtpykTypa cucTeMbl nepefadu faHHbix Ha koMnoHeHTax EnOcean

31

WWW.WIRELESS-E.RU



32

KOMMOHEHTHDI |

a
Puc. 3. Mpeobpasosartenu aHeprun EnOcean: a) ECO 200; 6) ECS 310; 8) ECT 310

Mpeobpasosarenn aHepruu

Tenepatop ECO 200 (puc. 3a) mpenHasHaueH
17151 IPeo6Pa3OBAHMS SHEPTHU HAKATHSI KHOIIKH
B QJIEKTPUYECKHI TOK. ITpy Ka)KIOM CKaTHH
MIPY>KUHBI Ha BBIXOTHBIX K1emMmax ECO 200
o6pasyeTcs pasHOCTb IOTeHIHaaoB 2 B. [Tpu
9TOM BBIPAOATHIBACTCSI SHEPTHsI, JOCTATOUHAS
IUISL OTIIPABKHU TPeX COOOIIEHHIT 6eCIIPOBOHBIM
6esbarapeitHbIM HepenaTyrkoM. Pecypc ECO 200
cocrasiuser 6oree 300 000 HaskaTHit; TeMIIEpaTyp-
Hblil guanasoH: —20... +65 °C.

Conueunsrit aement ECS 310 (puc. 36) Bbrpaba-
TBIBAET JOCTATOTHOE 751 OTIPABKH 6ECIIPOBOAHOTO
COOOIIIeHNST KOJIMIeCTBO 9HEPIUH yKe IIPU OCBe-
mierHoct 200 JIK (CTaHAApTHAsE OCBEIIEHHOCTh
IUISL TIOMeIIeHutt). Pabouanit TeMiepaTypHbIil
nuanazos ECS 310: —20...+65 °C.

ECT 310 (puc. 3B) mpepcrassieT cOO0I HU3KO-
BOJIBTHBIII IIPe00Pa3oBaTesb HOCTOSHHOTO TOKA.
ITpu UCIIONB30BAaHUU COBMECTHO € QJIEMEHTOM

ITesbThe OH HO3BOJISIET OCYIIECTBIIATD ITUTAHHE
xoMroHeHToB EnOcean 3a cUeT TeIIOBOI SHeprHIL
Jlaske TIpy MUHUMAIBHO Pa3HUIIE TEMIIEPATYP
B 7 K mpeo6pasoBaTesib BbIpabaThbIBaeT IPUMEPHO
100 MxBr anexrpooneprum. I1pu aToM paguomonyib
EnOcean, oTripaBJistorimii 6ecrpoBoIHOE COOOIIIEHHe
KaK[Ible 2 MUHYTBL, IOTpeOIIsieT B cpefHeM 5 MKBT.
Taxum o6pasom, nomydennoit or ECT 310 sHepruu
JOCTAaTOYHO JIaKe JUIS TUTAHHS HeKOTOPBIX UCIION-
HuTtenbHbIX Mexann3moB. ECT 310 mosxer pabotarh
B nuanasone remmeparyp —20...+60 °C.

BecnposoaHbie 6e3batapeiHble MOAYH

Monyas PTM 330 (puc. 4) mosBossieT paspaba-
THIBaTh 6ECIIPOBOIHbIE JATINKH, BBIKIIOYATEIIH
I ITy/IbTHI YIIPABIICHNS], He TPEOYIOI[He HCTOYHIKOB
nutanust. [Ipy mojade 9J1eKTPUIeCKOro IMITYJIbca
Ha KoHTaKTh! Mopysst PTM 330 ornpasister B apup
COO01IIeHHE, COTePsKaIIlee YHUKATbHBINA 32-OUTHbII
uaeHTU(HUKATOP, IONAPHOCTD SJIEKTPHIECKOTO
HMITyJIbCa U TEKYIIee COCTOSIHIE YeThIpeX nud-
POBBIX BxozoB Moy [4]. Copmepixanne mmepe-
1aBaeMOT0 COOOIIEHNUS MOXKET OBITh U3MEHEHO
nosb3oBaTesieM. KOHTaKThI MUTaHUS MOMLYJIst

Puc. 5. BaanmMHoe pacnonioykeHue KOHTaKTHbIX
nnowanok PTM 330 1 ECO 200

PTM 330 u BrIxozHbIE KJIeMMBI reHepatopa ECO
200 pacIoyIoKeHbI TAKIM 00Pa3oM, 4TO UX JIETKO
00beIMHNUTD B ONUH KOHCTPYKTHB (pHC. 5).

Bxomsauivie B abstHe EnOcean KOMITaHIY TIPeJUIAraor
PasJIIHbIe BAPHAHTHI KOPITYCOB [Tl COBMECTHOTO
ucnonpzosanus PTM 330 u ECO 200. B onys 13 Takux
KOPITyCOB IIOCJIE/IOBATEIILHO 3aIIeIKUBAIOTCA 06a
KOMIIOHEHTa (PHC. 6), 4TO II03BOJISIET MAKCHMAJIBHO
TIPOCTO 11 6€3 TOMOIIIY TTAIK! CMOHTHPOBATh 3aKOH-
JeHHBIIT Ge30aTapeliHblil BBIKIIOYATeNIb.

PTM 210 (puc. 7) peanusyeT ONUCAHHYIO BBILIIE
UJe0 00beIMHEHNSI TPe0OPA30BATENSI MEXAHUIECKOI
9HEpIHH U PATHOMOLYIISL B OXHO YCTPOKCTBO. Momyib
TIpefiCTaBIIAeT CO60i1 3aKOHYEHHOE N3TIeNIe B KOPITYCe;
TIOJIb30BATENTIO HEOOXOIIMO J0OABHTB TOIBKO KHOTIKH
sKesaeMoro pu3aitaa. PTM 210 npegHasHadeH i
HACTEHHBIX KyJIMCHBIX IIepekIodaTesIell i MyIbTOB
YIQJICHHOTO YIIPABJICHISI C OOBITHBIME KHOIIKAMIL
Opua Momyns PTM 210 mo3BoJIsieT yCTaHOBUTH
JI0 9eThIpex KHOMOK [5]. [Tpu HaxkaTHu Ha IepexJIio-
JaTeIIb IIpeobpasoBaTesieM MeXaHIIeCKOM SHEPT UK
BBIPA6ATBIBACTCS AIEKTPUYCCKHUIT TOK, JOCTATOUHBII
s nepefadu B apup coobruenst. Kasxnoe coobirre-
HUe CONeP)KUT YHUKATbHbII 32-OUTHbIT HaeHTH (M-
KaTOp MOJIYJIS, @ TalKe HH(OPMAIIHIO O TeKyIIeM
TIOJIOKEHNH JIBYX KYJIMCHBIX HepeK/TIodaTesIei FIIH
JeTBIPeX KHOIIOK.

STM 330 (puc. 8) mpencrasisiet co60it pagro-
MOJIYJTb CO BCTPOEHHBIMU IATIMKOM TeMIIEPATyPhI
U COJIHETHBIM 9JIEMEHTOM. AJITOPUTM PabOTEI
MOTYJLSI CJIeYIOLIHIL: C 3aJaHHOM [10JIb30BaTeNIeM
HePUOIMIHOCTHIO MOMYJIb BBIXOIUT U3 PeKIMa
IIOHM)KEHHOTO 3HepFOHOTpe6HeHI/IH 1 CYUTHIBACT
3HaveHHe C TaTIuKa TeMiepaTypsl [6]. Eciu Tem-
IepaTypa H3MeHIIACh CO BPEeMEHH IIOCIIeTHErO
H3MepeHusT, MOLYJIb OTIIPaBIisieT B 3¢hup coobie-
uue. Ecyii TeMmepatypa He MeHsUIACh, TO OTIIPaBKa
COOOIIIEHNSI C TEKYIIIUM 3HaYeHHeM TeMIIepaTyphl
IIPONCXOJIUT ITOCIIe 3aTAHHOTO II0JIb30BATeNIeM KO-

Puc. 6. BecnposogHoi Bbik/touatenb Ha 6aze PTM 330 u ECO 200

Puc. 7. BecnposogHoii Bbiktouatens PTM 210
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Puc. 8. BecnpoBogHoi gatunk Temneparypbi
STM 330

JIMYeCTBA BBIXONOB 13 pexxuMa cHa. STM 330 moxer
TOJIy9aTh IUTAHHE TPEMsI CIOCOOAMIL: OT COJTHEIHOTO
3JIeMEHTa, OT BHEIITHETO IIPeoOpasoBaress SHepriuu
WIN OT BCTPOEHHOTO aKKYMYJITOPa. AKKYMYJISITOP
HAKaIlJIMBAET II0JIY9aeMyI0 OT COJTHEIHOTO dJIe-
MEHTa 9HEPTHIO, YTO II03BOJISIET MOZLYJIIO paboTaTh
B IIOJIHOW TEMHOTE JIO Y€ThIPEX CYyTOK.

ITpuemonepenardrk STM 300 (puc. 9) npenHasHaveH
1151 pa3paboTKy OeCrIpOBONHbIX JATIMKOB U UCIION-
HUTEIbHBIX MEXaHU3MOB, HE Tpe6yIOH_[I/IX HCTOYHHUKOB
IUTaHus. MOy/Ib IMeeT TPY AaHAIOTOBBIX U YeThIpe
1 pOoBbIX BXOJA. BbIilIs 13 pesKiMa HOHIKEHHOTO
snepronoTpebierns, STM 300 ormpasiser B a¢up
coobl1ieHue, conepykartiee HHPOPMALIIIO O BXOTHBIX
CHTHAJIAX, YHUKAIbHBII 32-OUTHBIIT HyieHTUUKATOp
MOZLyJIs X KOHTPOJIBHYIO cymMy [7]. Otmpaska co-
OOIIIeHIST IPOUCXOMUT B CJIydae, eCIH U3MEHIIICS
YPOBEHb CUTrHaJIa Ha JIF0OOM U3 IIU(POBBIX WM aHA-
JIOTOBBIX BXOJIOB (II0JIb30BATEIb MOYKET HACTPAKBaTh
IyBCTBUTEILHOCTD K M3MEHeHHIO ypoBHeit). Eciu
BXOJIHBIE CHTHAJIBI OCTaJICh IPEKHIMH, OTIIPaBKa
coobuieHnst ¢ THPOpPMaIIHeit O TEKyIIeM YPOBHE
BXOIHBIX CUT'HAJIOB ITPOUCXOAUT IIOCTIE 3aJAHHOT'O
KOJIMIECTBA BBIXOJOB U3 PeXKMMa IOHIDKEHHOTO
aHepromorpeberust. [Tepruos BbIXOa U3 pesKuMa
CHa TaKKe BEIOMPAET I10JIb30BaTeIIb.

OmnucaHHbI BbIIITe a1roput™ padotst STM 300
OTHOCHTCS K 3aBOJICKOI ITPOIIIHBKE. Taroke B MOIYJIb
MOJKHO 3aITIChIBATh Nosb30BaTenbckoe [10. B atom
ciyae STM 300 MoxkeT pyHKIMOHIPOBATD He TOIBKO
KaK ITepeaTIrK, HO i KaK IIPHeMHUK 115 00paboTKI
coo0rtenHntt ot npyrux komosHeHTos EnOcean.
Kpome toro, mocpencrBom API-ynkimit ectp
IOCTYII K YIIPABJICHUIO CIIEAYIOUIMMH Y3JIaMH:

o 1porieccopHoe sizpo 8051 (16 M, 32 k6aiir Flash,

2 x6aitr SRAM);

e 10-6urHbrit ALIIT;
e 8-6urHbIi [TAIL;
o 16 xouurypupyemsix GPIO.

LWnio3bi

Mopaynu TCM 300 (puc. 10a) u TCM 320
(puc. 106) mpencTaBisioT co60it 1Ba BapHaHTa
KOHCTPYKTUBHOTO UCIIOIHEHHS 6eCIIPOBOIHOTO
MOJIYJISI CO CTAallMOHAPHBIM IUTaHHeM. [Ix poib
B cucteMe EnOcean 3axiiodaercs B mprueme
6ecrIpOBONHBIX COOOLIEHNI OT Ge36aTapeitHbIX
LepeIaTINKOB U IIepPechUIKe KOMAaH]I HCIIOTHU-
TeabHBIM MexaHu3MaM. TCM 300 nmpenHasHadeH
IJ1S1 IOBEPXHOCTHOTO MOHTaXa, TCM 320 mmeer
16-KOHTAKTHBII pa3beM JJ1 HHTETPAIUX B CHCTEMY.

Puc. 9. BecnpoBogHol npuemMonepeaTink
STM 300

O6a MopyJIs HOAIEP>KUBAIOT PEKUM PaOOTBI 11O~
BTOPUTEJLSL, IIPH KOTOPOM PeTPaHCIUPYIOT B 9P
BCe ToJTydeHHbIe coobuienust [8]. Takoit pexum
3HAUUTEILHO PACIINPsIeT 06IaCTh IOKPBITHS
6ecIpoBOHOI CETH.

Jlyist Leteit TeCTHPOBAHMS U OTIIANKU YHOOeH
w03 USB 300 (puc. 108). O mosBosisier o6me-
HHUBATHCS COOOIIEHISIME C JIIOOBIMU KOMITOHEH -
tamu EnOcean u mpocMaTpuBath ColepsKuMoe
BCeX IPUHATHIX TeserpamMm Ha [1K npu momornu
nporpammset DolphinView.

CpeacrtBa paspabotku EnOcean

C mporpaMMHBIM 0o0ecriedeHneM KOMIIOHEHTOB
EnOcean MOXHO paboTaTh ABYMSI CLHOCOGAMU:
KOH(UTYPHPOBATH 3apaHee 3aIIPOrpaMMIPOBAHHBIE
MOJIYJIH WJIU pa3pabaThIBaTh JULS HUX COOCTBEHHYIO
HPOLINBKY. B mepBoM ciryae ayist KoHGUTypupo-
BaHUSI 1 OTJIAIKU IOHATO06STCS [1BA IPOrPaMMHBIX
nakera: DolphinStudio u DolphinView.

IIporpamma DolphinStudio nmpemocrasiset
ynoGHbIi rpadirdecKuit nHTEPdEIIC, T03BOISIOIINI
CYUTBIBATH TEKYIIIME HACTPOMKU KOMIIOHEHTOB

B

Puc. 10. Lnio3bl EnOcean: a) TCM 300;
6) TCM 320; 8) USB 300

EnOcean, BHOCUTD B HIX U3MEHEHNUS 1 3aIIUCBIBATH
KOH(UIypanuio B IaMsTh Moyt Hanpumep, mst
6ecripoBoproro garanka STM 330 MOKHO 3a1aBaTh
IOPOTOBOE 3HAYCHUE H3MEHEHNUs TEMIIEPATY P, IPH
KOTOPOM MOJYJIb OyZIeT OTIIPAaBILATh COOOIIICHHE,
TIepuof, BBIXONA M3 PeKIMa TIOHIDKEHHOTO dHep-
ronoTpebIieHns], BAPHAHT OTIIPABKH COOOIIEHNUS
o BxogHOMy curHany WAKE u ipyrue mapameTper
(puc. 11). TTpu TakoM BapuaHTe KOH(HUTYPUPOBAHHUSI

[T —— T
'DoiphinStudio 8= %]
Bl Vew Icols Unibes pelp
K
| EQ3000IAP Configration | EOP [Programmer] |
| Modul Configuration :
: == [+] (pest ) (Samcpmsin] ([Smecrese.. ) =
—optws =
o Furset tn defaks
[ s ] Encaw Eqipnark rofle [ Taachvintelagiam ]
| =3 i - SFEF). R Y bederrs I Coed0
Profies [A5-02.05 Tempersturs, 0 cCta 440 [
b e
[ Raarva (o ot el i
[ Tremthaond vkant Tor sy Tgnis |
Configre thembold [talegram data digee] of trgmrature, hemidey and pt pont for cgnificant change
Tempershure thres. | Gt :;?mm.r—ux.nvq:e&h. WOKE lil
s bnns sy change =
Pty thoeshed: 05 | Dbt ot +1- 2,0%, ek 0 (. 50, 070
e
St ok theeshaids [ T8 G0 10 A1 e, e ok o th b of A -
GFF: Borore sy change v
[ Ty ik ]
Comfigre th oy wak This cosi 4 ' the CW_D, EW_1 pirs. To
enabis har e sattings select OuPPPF [defnit)
dnatin
7 e =ttt e ¥ i Y . =
Log wircow
Level | Mesmage Tima | Fie Line &
WORMAL  Chip Iformation retrievied. 10:00Z1  Pegerrglhipind.., 118
[For Hep, press F1 M
Puc. 11. UameHenue HacTpoek mogyns npu nomolum DolphinStudio
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File View Window Help
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Puc. 12. BHewwHwi Bug ocHoBHoro okHa DolphinView

MOJyJIeil II0JIb30BaTeNIO He TpeOyeTcsi BHOCUTD
Kakne-1100 I3MeHeHNs B IIPOTrPaMMHBII Kol Best
paboTa ¢ HaCTPOMKAMU IIPOUCXOIUT BO BKIAJKE
Modul Configuration myTem n3MeHeHHUs 3HAYCHUIT
HECKOJIBKUX ITAPaMeTPOB, ITOCJIE YeT0 HACTPOHKH
COXPAaHAIOTCA B IIaMATU MOI[Y]IH.

Yrunura DolphinView ciryxut mist oto6paske-
HIS IPUHATBIX OT Mopystelt EnOcean Teserpamm
(puc. 12). ITpu momoru mmo6oro u3 rumo3oB TCM
3xx mmm USB 300 yTHImTa 103BOJISIET OTIPABIIATS,
HPUHUMATh U aHAIM3UPOBATH COOOLICHNUSI, COOTBET-
crBytomue cranaapty EnOcean. [l kaxxmott mpu-
HATO# TesterpamMms! B DolphinView oto6pakarorcst
HIeHTU(DUKATOPbI OTIPABUTEIIS U LIOTydaTeis, 610K
IaHHBIX, ypoBeHb RSSI 1 Bpemst oTIIpaBKu coob1ie-
HUSL. Y TWIATY y7I0GHO HCIIOIB30BATD IS IPOBEPKU
JaTBHOCTH JeCTBIS HepenaTankoB EnOcean, mpu
TeCTUPOBAHHUH U OTIAJIKE.

B ToM cirydae, Kor/ia oIb30BaTeIN0 HEOOXOAUMO
Harmcars st Mopyiteit EnOcean co6cTBeHHOe Ipo-
rpaMMHOe o6ecIiedeHue, HOTpeOyeTcs! ellie ONUH
nHcTpyMeHT — DolphinAPIL. OH mpencrasiisier
€060i1 TPOrpaMMHBIIT HHTEP(EIIC IPUIOKEHISI
1151 paspabotku ITO momyseit TCM 3xx/ STM 3xx.

DolphinAPI npeiocTaBisiercst B Bijie CKOMITHIIHPO-
BAaHHO OMOJIMOTEKH 1 HAbOpa KOHPUTYPAIHOHHBIX
caiwos. [l kaxporo moxysst EnOcean atu ¢haibt
CcoIlepsKaT BCe HeOOXOUMBbIe HaCTpoiiku BY-gactu
TIOJ], ICTIONTb3YeMbIil YaCTOTHBIN iranasoH (315 M,
868 MI' u T. 1.). Kpome Toro, ycTaHOBOUHBIIA (haiin
DolphinAPI Brmi09aeT 1eMOHCTPAIMOHHBIE PUIIO-
JKEHISI B UCXOJTHBIX KOJIAX, PeaTU3YIOIIVie OCHOBHbIE
BAapUAHTHI IpIMeHeHs Monyieit EnOcean: yrpas-
JIEHHe OCBEIIIEHHEM, CHATHE II0KAa3aHMUI C aHAJIOTO-
BBIX JIATYMKOB, [IPHeM OeCIIPOBOJIHBIX TeIerpaMm
T TIepeiata X COfIepsKIMOTO TI0 TIOC/IeTIOBATeTEHOMY
uHTepdEricy, MPUMEHEHHe PA3IHIHbIX PEKIMOB II0-
HIDKeHHOTO 9HEPIOIOTPEOICHIS C IIePUONIIECKIM
pOOY-KIEHIEM MOJYJIsl I MHOTHE IPYTHe.

UcnonasteMplit (aiit POIIIBKYE MOKHO 3aIICATh
B IIaMsITh MOy pu nomornu DolphinStudio.
15t IporpaMMUIpOBaHUS IPETyCMOTPEHO YeThIpe
cramapTHBIX curHana uarepdetica SPI (MOSI,
MISO, CLK, CS), a Takke CUTHaJIbl TOTOBHOCTA
(READY), c6poca (RESET) u miepexoza B pesxum
nporpammuposauusi (PMODE). [TonrocThio
QJITOPHUTM 3AIIUCH IIPOLIUBKY B IIAMSATH MOLLYJIEH
EnOcean onucan B [9].

Bce BbIIIeNepedrcIeHHbIe IPOrPaMMHEIE
MIPORYKTHI GeCIUIATHBI U HOCTYIIHEI Ha CaiiTe
npousBopuTess [3].

Kommanns EnOcean npepiaraer pa3paboTdrkam
Pa3JIIIHBIE [0 COCTABY I€MOHCTPAIIMOHHBIE 1 OT-
Tamounble KoMiutekTsl. CraproBbi Habop ESK 300
II03BOJISIET II03HAKOMHTBCSI C IIPUHIIUIIOM PabOTHI
cBepXHM3KonoTpebsmomux Momyseit EnOcean,
[IOJTYIAIOIINX IIUTAHUE OT IIpeobpasoBaTesteit
9HEPrUU U COMHEYHbIX 9JIeMeHTOB. B Habop BXomsT
papmonepenaranku PTM 210, PTM 330, STM 330,
nipeoGpazoBaresib Mexarundeckoil sueprur ECO 200
u o3 USB 300.

Ha6op paspaborurnka EDK 350 Brirogaer Bce
Heo6X0IMMBIe CPefICTBA IS CO3TAHMS yCTPOFICTB,
He Tpe6YIOIINX HCTOYHUKOB IUTaHust. [loMumMo
IIIPOKOro Habopa IpHeMOIepefaTINKOB U IO
30B, B €I0 COCTaBe TAKKe MMEeETCS OTIal0THAs
wrara EOP 350 ¢ unrepdeiicom USB st mon-
wiodenus K [TK 1 HabopoM coenuHUTeIeI IS
paboThI ¢ 6e3baTapeitHbIMU MOZYJISIMU U IILTIO-
3amu EnOcean.

3aknoueHue

OCHOBHBIMH 06JTACTSIMU IIPUMEHEHHUS KOMIIO-
HeHToB EnOcean SABJIAIOTCSA CHCTEMBI «YMHBIH I0M,
CTPOUTENIbHAS U IPOMBIIIUICHHASI aBTOMATU3AIIHSI.
Ha ceronns 6ecripoBOfiHbIE MOJIYJIH, H3TOTOB-
neHHble Komnanueir EnOcean, ncroas3yioTcs
COTHSMHU ITPOU3BOJUTEIEN CUCTEMHBIX PellIeHUH.
VX GecripoBofiHbIe, He TPEOYIOIIIe HCTOYHIUKOB
MIUTAHUS YCTPOCTBA Y)XKe YCTaHOBJIEHBI OoJIee
yeM B 250 000 3maHUAX 110 BCEMY MUPY. |
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