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B HacTosilleM pyKkOBOACTBE MpefcTaBreHa WHMOPMaUMsi MO MPUMEHEHUIO NaHenu

onepaTopa MnporpaMMUpPyEMON C CeHCOpHbIM 3kpaHoM CIMK2XX, B panbHenwem Mo TeKCTy
nMmeHyeMow «naHenb» n «ClrMK».

HacTosee pykoBOACTBO GblNI0 COCTABMEHO B pacyeTe Ha To, YTo MM OyaeT nosfb3oBaTbes
NMoAroTOBIEHHbIA 1 KBanMpULMPOBaHHbIM NepcoHar, aTTecToBaHHbIN NO AeNCTBYIOLMM cTaHaAapTaMm,
pernamMeHTVpyloWMM NpUMEHEHWE 3nekTpoobopynoBaHus. OnpepeneHne Keanudukaumm Takoro
n1ua, Uny rpynnbl N, BKIOYaeT B cebsa creqytoLlee:

1.

Jio6oit nHxeHep, OTBETCTBEHHLIN 3a MaHWPOBaHWe, NPOEKTUPOBaHWE U KOHCTPYUpPOBaHWe
aBTOMaTW3MpoBaHHOTro 06opyaoBaHUsl, rae UCMoNnb3yeTcsl U3fenve, onucaHHoe B AaHHOM
PYKOBOACTBE, [OIKEH NpeacTaBnsaTb Ccoboi  KOMNETEHTHoe nuuo, obnajawollee
HeobGXxoauMol  KBanudukaumuen, B COOTBETCTBUM C MECTHbIMU U TrOoCyAapCTBEeHHbIMU
cTaHgapTamu, TpebGyemoi Ans BbIMOMHeHUs 3ToW ponu. [aHHble nuua AomkHbl BbiTh
MOSTHOCTbIO OCBEAOMIIEHBI 060 BCEX acnekTax obecrneveHns 6e30MacHOCTY B OTHOLIEHUM
aBTOMaTKU3NPOBaHHOTO 06OPYAOBaHMS.

JTobo uHxeHep Mo BBOZY B 3KCNyaTaumio, WM CEPBUCHOMY OOCIY>XUBAHWIO, OOIDKEH
npeactaBnsiTe cobol KOMMNETEHTHOE nuWLO, MOnyYuBlUEE HEOOXOAUMYK MNOATOTOBKY U
obnapatowlee [OOCTaTOYHOM  KBanudukauuen, B COOTBETCTBMM C  MECTHbIMU U
rocy4apCTBEHHbIMU CTaHAapTamu, Tpebyemoln Ans BbINOMHEHMs 3Ton paboTbl. [daHHble
nMua Takke [AOKHbl OblTb MOATOTOBMEHbI B 06GNAacTy MCMNOMb30BaHUS U NpPOBEAEHUs
TEXHUYECKOTO 0OCMYXMBaHUSA MOSNTHOCTbI0O COOpaHHbIX M3genuin. OTO BKYaeT B cebsa
YCIOBME O3HAKOMIIEHUS], B MOTHOM 0ObeMe, CO BCEN JOKYMEHTaUMNEN, CBA3AHHOM C AaHHBbIM
usgenveMm. Becb o06bem TexHuveckoro oOCMNyXUBaHUSI [OOIKEH BbINOMHATbCH B
COOTBETCTBUM C YCTAHOBMNEHHbIMU MPaBunaMmm NnpuMeHeHnst mep 6e30nacHoCTu.

Bce onepatopbl nonHocTbio cobpaHHoro obopyaosaHus, (cM. NMpumeyaHne) [OMKHbI BbITb
NOAroTOBMNeHbl B obnactM wucnonb3oBaHWs 3Toro obopydoBaHuA C  obecrneyeHnem
6es3onacHOCT, B COOTBETCTBMM C YCTAHOBIIEHHbIMW MpaBuiamu MNPUMEHEHUS Mep
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GesonacHocTU. [laHHble nuua Takke AOMKHbI ObiTb O3HAKOMIEHbl C AOKyMeHTauuei,
KoTOpasi cBsidaHa ¢ hakTMYEeCKoW aKCMnyaTaumen NONHOCTbIO COBpaHHOro o6opynoBaHus.

MpumeyaHue - MNMoHATME «MONHOCTLIO COBpaHHOro 0bopyAoBaHUS» OTHOCUTCS K
YCTPOWCTBY, CKOHCTPYMPOBAHHOMY TpEeTbell CTOPOHOW, B KOTOPOM COAEPXKUTCSH Wnn
NpUMEHSIETCS U3aenue, onncaHHoe B PYKOBOACTBE.

OTKa3 OT OTBETCTBEHHOCTHU

Hu npu kakux obctositensctBax komnaHus OO0 «[lMpoussoacTBeHHoe 06beanHeHne OBEH» n
€ro KOHTpareHTbl He ByayT HeCTV IPUANYECKYI0 OTBETCTBEHHOCTb, U He ByayT npu3HasaTb 3a cobon
Kakve-nnbo obszaTenbCcTBa, B CBA3M C NMOOLIM yLepOoM, KOTOPbI MOXET BO3HUKHYTb B pe3ynbTare
YCTaHOBKM WMMW MUCMONb30BaHWs AaHHOro 0b6opyoBaHusl ¢ HapyLleHnem AeNCTBYoLWEen HOpMaTUBHO-
TEXHUYECKOW JOKYMEHTaLuK.

Ons  nonyyeHusi 6Gonee nofapobHOM UWHGOpMauuM cBsxutecb € komnaHuen OO0
«MpousBoacTBeHHoe obbeavHeHne OBEH» (koHTakTbl npuBedeHbl B nacnopTe Ha npubop) u ero
KOHTpareHTamu rno NPUMEHEHWIO U3AENUIA B YCNOBUSX, KPUTUYECKMX B OTHOLLIEHUM XKM3HW YenoBeka,
Unmn B ycnosusix, koraa Tpebyetcs ocobo Bbicokasi HaAEXKHOCTb.

[MaHenb nsroTaBnuBaeTcs B Pa3nnYHbIX NCNONMHEHUAX, OTIIMYaKLWMXCA APYyr OT Apyra nuTaHnem,
KOnn4ecTeoM U TUNOM noaaepXxnBaembix MHTep(beVICOB CBA3NU.



WHdopmauwms o6 ncnonHeHuy naHenu 3awmdpoBaHa B Kofe MOSHOMo YCIIOBHOrO 0603HayYeHus:

CMK207 - X.X.XX-X-X

Pasmep Aancnnes: |

07 - paamep guaronanu 7,0 groiima

Hanpsxenwne nutanna:

220 - nepemenHoe o1 90 no 264 B
(HomMWHaneHble 3Hadenus 110, 220 B),
yacroTa 50 'u;

24 — noctosHHoe oT 18 no 32 B
(HoMWHanBHoE 3HaveHve 24 B).

KonuuecTso u TNkl NoaAepKUBAEMbIX
WHTepencoB CBA3M:
03 — oguH wHTepdeic RS-232,

nea uHTepdeiica RS-485/RS232.

Matepuan Kopnyca u UCNOMHeHue:
0 - Mnactuk.

Cpepna vcnonHenus:
CS - CODESYS.

Hanuuve web-Buayanuaaumu:
WEB - ¢ (byHKumen web -Bu3yanu3auuu.
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B HacToswem LOOKYMEHTE NpUHATbLI cnegyrwine o60o3HaveHns n a66peBV|aTypb|:

O6GBbeKT — cocTaBHas 4acTb MpoeKTa, Hanpumep, usobpaxeHve nnu cooblueHne. Cnyxut ans
NpoCMOTpa W/unv BBoAa 3HAa4YEHUM Ha IKpaHe NaHenw.

MK — nepcoHanbHbIN KOMMbIOTEP.

MO - nporpammHoe obecneyeHue.

MpoekT — pe3ynbTaT NPOEKTMPOBaHWA anropuTma paboTbl naHenw.

Cpepa MUCNONMHEHUA — oOnepauuvoHHas cpefa WNM CUCTEMA, BbIMOMHSOWAS yrnpaBreHue
CUCTEMHBIMM  pecypcamy MaHenu W  OocylecTBRsioWas AOCTyn npoekta K nepudepuiHbiM
YyCTPOWCTBaM NaHenu.

YnpaBnsilowmi 35ieMeHT — COCTaBHas YacTb MPOEKTa, UCMonb3yeMasi A BBoAa 3Ha4YeHun 1
3anycka yHKUmn.

dJyHKLI,I/IOHaﬂbHOG 3a3eMrieHMe — 3a3eMiieHune, BbIMNOoNHALWee beHKLlI/IVI NMoBbILLEeHNA
NMOMeX0yCTONYMBOCTU NaHenu.
CODESYS (Controllers Development System) - nporpaMmMHoe obecneyeHue,

cneuvanuanpoBaHHas cpega nNPOrpamMMUPOBAaHWS NOTUYECKUX KOHTponmnepoB. ToproBasi mapka
komnaHuu 3S-Smart Software Solutions GmbH.

Ethernet — nocnegoBatenbHbIA HTEPEENC CBA3N.

LAN (Local Area Network) — nokanbHasi ceTb, NOCTpOeHHas Ha 6a3e nHTepdenca Ethernet.

Modbus — oTKpbITbIi NpoTOKON 06MeHa no ceTn RS-485, paspabotaH komnaHuen ModiCon, B
HaCTOSILLMIA MOMEHT nopAepXvBaeTcs Hesasncmmon opraHudauuen Modbus-IDA (www.modbus.org).

Retain-namaTb — 3HeproHesaBucuMMasi NamsATb AN XpPaHeHUs1 3Ha4YeHun Retain-nepemeHHbIX
nosb30BaTENbLCKOW MPOrpaMmbl.

Retain-nepemMeHHble — MepeMeHHble MOMb30BaTeNIbCKON MPOrpamMmbl, 3HaYeHWe KOTOpbIX
COXPaHSAETCH NPY BbIKMIOYEHUN MUTAHNA NaHenu.

RTC (Real Time Clock) — yacbl peanbHOro BpeMeHMU.

USB (Universal Serial Bus) — nocnegoBaTernbHbIN MHTEPAENC CBS3N.


http://www.modbus.org/

1 HasHauyeHue

MaHenb npegHasHavyeHa AN WUCNOMHEHWs nporpammbl  nonb3osatens. OHa  MoxeT
B3aMMOAeNCcTBOBaTb C AOMOMHUTENbHBIMW YCTPONCTBAMU, PACLUMPAIOLLMMUN ero (PyHKUMOHANBbHOCTD,
Hanpumep, Moaynsimu BBOAa-BbiBoAa. MaHenb no3sonsieT otobpaxaTb Ha aKpaHe XOZ BbIMNONHEHUs
Pa3nnyHbIX TEXHOMOrMYECKNX MPOLIECCOB M peAaKTVpoBaTh 3HAYeHUs NapameTpoB, OTBEYaloLWyX 3a
PYHKLIMOHNPOBaHME CUCTEMBI.

Jlorvka paboTbl naHenu onpeaensieTcs nonb3oBaTeneM B npoLecce co3faaHus npoekta Ha MNK.

MaHenb moxeT ObiTb WCMOMb30OBaHa B  CUMCTEMax aBTOMATUYECKOrO  ynpaBneHus
TEXHOMOIM4YeckMM Oo0OpyAoBaHMEM B PasfUYHbIX  00MNacTaX MNPOMBILLNIEHHOCTU,  KUIMULLHO-
KOMMYHanbHOro M CenbCKOro XO35MCTBA B KavyecTBE YCTPOWCTBA OTOOPaXKeHWsi, MOHWUTOPUHIa K
ynpaBreHns XOAO0M PasfUyHbIX TEXHOMOIMYECKMX MPOLECCOB.

Mo akcnnyaTauuoHHOW 3aKOHYEHHOCTU MaHenuM OTHOCATCA K W3AEenusiM BTOPOrO U TPeTbero
nopsiaka.

Bpemsi yctaHoBneHus paboyero pexuma MaHenu nocrne BKIYEHUS HanpshKeHUst MuTaHus
[OIMKHO cocTaBnAaTb He 6onee 30 cekyHA,.

MaHenb He ABNSiETCS CPEACTBOM U3MEPEHNUS.



2 TexHU4eCKMe XapaKTEPUCTUKM U YCIIOBUA IKCNITyaTauum

2.1 TexHU4YeCKME XapaKTEPUCTUKU

OCHOBHbIe TeXHUYEeCKNe AaHHble NaHenu npeactaBneHbl B Tabnuue 2.1.

Ta6bnuua 2.1 — OCHOBHble TeXHUYECKMe AaHHble

HaumeHoBaHue |

3HayeHue

CUCTEMHbIE XapaKTEPUCTUKN

LleHTpanbHbIV npoueccop

Tl Sitara 800MHz ARM Cortex™-A8 Core

O6bem FLASH-namsTwm (M3Y), M6 128
O6bem onepatmsHoi namsitu (O3Y), M6 64
O6beM retain-namaru, K6 4
MwH. Bpems BbINOMHEHWst OAHOTO LKNa 10
nporpammbl, MC

YenoBeKko-MalIMHHbLIW UHTEpdenc
PaspelueHuve gucnnes, nukcen 800 x 480
KonnyectBo oTobpa)kaemblx LBETOB 65536
Ayamosbixoq eCcTb
MuHUManbHoe conpoTMBREHNE Harpy3kn 16

ayavosbixoga, Om

Twn gucnnes, guaroHanb, MM (4HViMbI)

uBeTHov TFT, 178 (7,0)

Pa3smep nukcens (LunMpuHa x BbICOTA), MM

0,0630 x 0,190

Paboyasi 30Ha avicrinest (LumpyHa x BbIicoTa), MM

152,4 x 91,4

Konunuectso beHKLI,VIOHaJ'IbeIX KHOMOK C
nHOuKaTtopamu
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MpopomkeHue Tabnuubi 2.1

HaumeHoBaHue | 3HaueHue
MutaHue
CINK2XX-220 ot 90 go 264 B (HomvHanbHble 3HaveHus 230 B)
CIK2XX-24 oT 18 go 32 B (HommHanbHoe 3HaveHve 24 B)

MakcumanbHas noTpebnsiemasi MOLHOCTb
CNK2XX-220:

40
— B MOMEHT cTapTa, BA, He 6onee 20
— B YCTaAHOBMBLUEMCS pexume, BA, He Bonee
MakcumanbHas noTpebnsemMas MOLHOCTb
CMK2XX-24:

20
— B MOMEHT cTapTa, BT, He Gonee 15

— B YCTAHOBUBLLEMCA pexunme, BT, He BGonee

NMopAaepxMBaeMble MHTepPdencbl CBA3MU

Bce mogndumkaummn

1 x USB-device,

1 x RS-232,

1 x Ethernet 10/100 M6uT/c,
1 x USB-Host (480 M6uTt/c),

2 x RS-485/RS-232 (nepekntoyalTcs NporpaMmMHo)

NMocnepoBatenbHble UHTEpPdENChbl CBA3U

CkopocTu nepegayu, 6ut/c

115200

1200, 2400, 4800, 9600, 19200, 38400, 57600,

"anbBaHn4yeckas nsonaums

Ectb (COM2/COM3)




OKoH4aHue Tabnuubl 2.1

HanmeHoBaHue | 3Ha4yeHue
[JononHutenbHoe o6opyaoBaHue
OHeproHesaBUCKMble Yachl pearnbHOro eCTh
BpEMEHW
Bpemsi paboTbl 3HEpProHe3aBUCHMMbIX 4YacoB
peanbHoro BpEMEHM oT pe3epBHOro 15

NUCTOYHUKa NUTaHUA, CYTOK, He MeHee

Cropoxeson Tanmep (Watchdog Timer)

EcTb (nporpamMmmHbIit)

O6LWme XapakTepUCTUKN

CTeneHb 3alwuTbl kopnyca (CO CTOPOHbI

- o IP64 /1P20

JMLEeBOV NaHenun/co CTOPOHbI 3aJHeln naHenw)
Pabounin gnanasoH Temnepatyp, °C -20...+50
gaGapMTHue pa3mMepbl kopnyca, MM, He 228 x 152 x 59,2

onee
Macca HeTTo, Kr, He bonee 1
CpefHuii cpok cry0bbl neT, He MeHee 8
CpefHsin HapaboTka Ha 0Tkas, Y, He Gonee 10000




XapaKTepucTUKN MHTEP(ENCOB CBS3N NpeacTaBreHbl B Tabnuue 2.2.

Tabnuua 2.2 — XapakTepucTUKKU nocregoBaTeNibHbIX MHTep(encoB CBA3UN

MopT Tun Pasbem CurHanbl
MHTepdperica RS-232
com1 RS-232 DBSM RxD, TxD, RTS, CTS, DSR, DTR,
DCD, RI, GND

COoM2 RS-232 RJ45 5 RxD, TxD, GND

RS-485 RJ45 1 pagbemMHbli KNEMMHbIN

coeanHuTens

Com3 RS-232 RJ45 . RxD, TxD, GND

RS-485 RJ45 1 pasbemHblIi KIeMMHBbI

coegnHuTenb

B cootBetcTBUM ¢ TOCT 52931 anekTpuyeckasi NIPOYHOCTb U30MsiLUMU 0becneymMBaeT B TEYEHME
He MeHee 1 MWH OTCyTCTBME MPOBOEB N MOBEPXHOCTHOrO MEPEKPLITUA WU3ONALMU SNEKTPUHECKUX
Lienev OTHOCUTENbHO Kopryca U Mexay cobon Npu ucneiTaTensHOM HanpsbkeHun 750 B nepemeHHoro
TOKa Ans naHenen ¢ HOMWHarnbHbIM HamnpshXKeHMEeM MUMTaHus MOCTOsIHHOro Toka 24 B n 3000 B gns
naHenew ¢ HanpshkeHneM NUTaHus NepemMeHHOro Toka HOMUHanNbHbLIM HanpsixeHnem 220 B.

OnekTpuyeckoe COMPOTMBIEHWNE M3ONALUM  IMEKTPUYECKUX Lenen naHenem OTHOCUTENbHO
Kopriyca u mexagy cobon He meHee 20 MOM B HOpMarbHbIX KMUMaTUYECKMX YCMOBUSIX U HE MeHee

5MOm npu Temneparype,

AnanasoHa.

COOTBeTCTBleLLI,eﬁ BEPXHEMY 3Ha4YeHUK TemnepaTtypbl

10
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2.2 YcnoBusa aKkcnnyataumm

Paboune ycnoBusa 3KcnnyaTauum: 3akpbiTbie B3pbiBOGe3onacHble rnomelleHns 6e3
arpeccuBHbIX NapoB U ras3os, Npu aTmMocdepHoM AasneHun ot 84 go 106,7 klMa, c TemnepaTtypon B
ananasoHe oT -20 o +50 °C 1 oTHOCUTENbHON BrnaxHoCTbio He Gornee 90 % npu +35 °C u Gonee
HU3KWX TemnepaTypax 6e3 koHaeHcaumn Bnaru.

HopmanbHble ycnoBusi 3kcnnyaTauumn: 3akpbiTble B3pbiBoGe3onacHble nomelleHuss 6e3
arpeccuBHbIX MapoB U rasos, nNpu atmocdgepHoM aasrneHun ot 84 go 106,7 kla, ¢ TemnepaTtypomn
Bo3ayxa (20 + 5) °C n oTHOCWUTENbHOW BrnaXHocTblo Bo3dyxa He Gonee 80 % npu +35 °C n 6onee
HU3KVX TemnepaTypax 6e3 koHaeHcaumn Bnaru.

Mo ycTon4mBOCTY K MEXaHUYECKUM BO3AENCTBUSIM cooTBeTCTBYIOT rpynne N2 no FOCT P 52931.

MaHenu ycToiumBbl K BO3AEWCTBUIO OAMHOYHBIX MEXaHUYEeCKUX YAapoB C MUKOBbLIM YCKOPEHUEM
50 M/c? 1 ANTENBHOCTBIO YAapHOTo MMNyNbca B npegenax ot 0,5 fo 30 Mc.

Mo ycTOMYMBOCTM K 3MNEKTPOMAarHWTHbIM BO3OENCTBUAM MaHenb COOTBETCTBYET TpeboBaHWsM
n. 5.9 TOCT 51841.

Mo ypoBHI0 n3nyyaemMbix pagnonomex naHens cootsetctByeT knaccy b no FOCT P 51318.22.

[Mo ycTonuMBOCTM K BOCMIaMEHEHUIO U pacnpocTpaHeHuto nnameHn FV1 kopnyc koHTponnepa
CIK207 cootBetctByeT FOCT P 51841, pasgeny 6.
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3 YcTpoicTBo M paboTa

3.1 O6wue cBegeHus

lMaHenb BbIMONHeHa Ha ocHoBe Mukponpoueccopa ARM Cortex™- A8 Core ¢ TakTOBOMW
yactoto pgo 800 My wn wumeer pguHamudveckoe O3Y (SDRAM) ob6bvemom 128 MG,
aHeproHesasucumyto namsatb (NAND Flash) o6bemom 128 M6, sHeproHe3aBucMmoOe cTaTtuyeckoe
03Y (MRAM) o6bemom 4 k6.

[MaHenb wnmeeT XWAKOKpUCTaNNU4yeckun ceHcopHbii TFT gucnnen, paspeweHnem 800x480
TOYeEK 1 cnocobHOCTLI0 0ToBpaxaTb 65536 LBETOB.

MaHenb ocHaueHa noptom Ethernet 10/100 M6ut/c, ogHum noptom USB Host, noptom USB
Device, uHtepdericom ans pabotel ¢ SD kapTamu NamsaTv, NONMHOMOAEMHbIM MHTEpdenicom RS-232
(COM1).

[MaHenb nmeeT ABa ranbBaHWYECKN pasBsa3aHHbIX NocnegoBaTenbHbIX nopta (COM2 n COM3). B
3aBMCUMOCTU OT HACTPOeK MaHenu BO3MOXHA CBSi3b C APYruMu nNpubopamy C MOMOLLbIO AaHHbIX
noptoB no uHTepdericam RS-232, RS-485. MopTel COM2 1 COM3 moryT 6bITb CKOHGUIYpUpPOBaHbI
ans pabotel no uHTepdercam RS-232 wnnu RS-485. KoHdurypauusi nopToB onpegensietcst B
npouecce co3aaHvs NpoekTa.

[MaHenb nmeeT 3HeproHe3aBMCMMbIE Yacbl pearnbHOro BpeMeHu, Nbe3omnsnyyaTernb («nuianka),
NVHENHbIV ayanoBbIXoa,.

MaHenb ocHaweHa oTtnagoyHbiM (Debug) wHTepdericom ans oTnagku W ynpaBneHust
BCTPOEHHbIM MO.

Manens CIK207 ocHaweHa  YHKUMOHANbHBIMU  KHOMKaMU U (PyHKUMOHANbHLIMU
CBETOAVNOAHBIMU MHAMKaTOpaMK (B 3aBUCMMOCTM OT Moaudukaumm). HasHadeHne dyHKLMOHAnNbHbIX
KHOMOK 1 MHAVKaTOPOB OMpeAensieT norb3oBaTerb B NPoLEecce Co3naHns npoekTa.

MaHenb npegHasHaveHa ANa (YHKUMOHMPOBAHUA NOA  ynpaBrieHWeM cpefbl UCMOMHeHUs
CODESYS. Onucanue paboTbl cO cpefoit UCMOMHEHNs!, NPUMEPbI CO34aHWs MPOEKTOB, M OonucaHne
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MEeTOAOB 3arpy3ky MPOEKTOB B MaHenb npuBegeHbl B gokymeHTe «CIlIK. MNepbii ctapt» (U Ap.
[OKYMeHTax), pa3MeLLeHHOM Ha KOMNaKT-ANCKe, MOCTaBNSEMOM B KOMMIEKTE.

MaHenb npegHasHavdeHa ang BbINONHEHUA cneayouwmx beHKLI,VIVI:

yrpaBneHnst 06 LEKTOM;

oTOBpaXKeHWe COCTOSHUA YNpaBnsieMoro o6bekTa B pexvmme peansHoro BpeMeHu, ¢
1cnonb3oBaHWeM rpacMyeckmx NUKTOrpaMm (MHAMKATOpPbI, FIMHEVKK, YCIOBHbIE
o0603HaveHuss obopynoBaHus 1 T.4.);

OTOBpPaXKEHWE CEHCOPHbLIX 3MIEMEHTOB, MPU NOMOLLM KOTOPbIX ONepaTop OCyLLEeCTBNSET
HenocpeACcTBEHHOE ynpaBrneHue yHKUMOHNPOBaHMEM 00bEKTa;

ynpaeneHue yHKLUMOHUPOBaHWEM APYrMX NPMOOPOB NOCPeACcTBOM UHTEPENCOB
CBSI31; 3aM1Cb M YTEHUE 3HAYEHWI APYrMX NPUBOPOB, K KOTOPLIM NOAKIIYaeTcs
naHerb.

MpumMeyaHue — MNpoeKT yHKLMOHUPOBaHKS NaHenu cospaetcs Ha MK noa KoHKpeTHyto 3agady
1 3arpyxaeTcsl B 9HEProHe3aByCUMYIO NaMsATb NaHenu.
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3.2 KoHcTpyKuums

MaHenb nsrotaBnMBaeTCs B NacCTMAcCOBOM Kopryce, NpeaHasHauYeHHOM A5 KPENeHUs B LWNT.
BHelwHWIn BUA naHenu pasnuyHbix MoaMdurKaumin npeacTaBneH Ha pucyHkax 3.1 - 3.3.

3.2.1 JluueBas naHenb

Ha nuueon nanenn CIMK2XX pacnonoxeH usetHon TFT gucnner ¢ CEHCOPHON NaHenbo.
Ha nvueBon ctopoHe naHenwu (pucyHok 3.1) pacrnonoxeHs:

cBetoanogHbii uHankatop «MUTAHWEY, curHanmavpyowmim 0 Hanmumm HanpskeHus
nMTaHusa naHenu;

CBETOANOAHbIN WHAMKaTOp «PABOTAW, CUrHanNMU3npyLmn o] craprte
Nonb30BaTENbCKOro NPorpaMMHoro obecneyveHust (NpoekTa);

CBETOAMOAHBIN  OBYXUBETHble  uHAukatopbl  «Pl», «P2», «P3», koTopble
CUTHanNM3NpylT O MNPOXOXAEHUW AaHHbiXx no noptam COM1, COM2, COMS3: npwu
nonyYyeHun AaHHbiX (MuMHUMS RxD B COCTOSIHUM HWU3KOTO YPOBHSI) LIBET CBEYEHMUS
MHOMKaTopa 3eneHbli, Npu nepepade AaHHbIX (NMMHWA TxD B COCTOSIHUM HU3KOrO
YPOBHSI) LBET CBeYeHuss — KpacHbli. [lpu uuknnyeckom obmeHe B pesynbraTe
ObICTPOrO MEepeKnYEHUsI 3eNeHOr0 U KpacHOro CBETOAMOAOB LBET uHAaukatopa
BM3yarbHO BOCTIPUHUMAETCS KaK OPaHXXeBbIl;

kHomku: «SYS», «F1», «F2», «F3», «F4», «F5» u wWwecTb COOTBETCTBYHLLMX
OOHOLIBETHBIX €AUHUYHBIX MHAMKATOPOB, 3aroparoLMXCsl B MOMEHT HaXXaTusi KHOMKM
(pucyHok 3.1).
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PucyHok 3.1 — BHellHMI BUA NyLeBon CTOPOHbI NaHenun
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3.2.2 3agHasa naHenb

Ha 3agHen naHenu (CM. pycyHOK 3.2) pacnonoXeHbl:

coeguHuTenb mHTepdernca USB Host 2.0, npegHasHayeHHbI NS MOAKMOYMEHUS K
naHenu yCTpPONCTB, OCHaLLEeHHbIX MHTepdercom USB 2.0;

coeguHuTenb nHTepderica USB Device, npegHasHa4YeHHbIN AN NOAKIOYEHMS NaHenu
k MK no wHTepdeicy USB B kayecTBe nepudpepumHOro YCTpowucTBa Ans
nporpaMMupoBaHus;

coeguHuTenb MHTepdenca Debug, npegHasHavyeHHbI AN OTNagkM U ynpasrieHus
MO, cdyHKUMOHMPYOLLErO B NaHenw;

coegunuTens RJ45 wuHTepdberica Ethernet, npegHasHayeHHbI ANst NOAKTHOYEHUS
naHenu k cetu Ethernet 10/100 M6uT/c;

coeguHuTens DBOM nopta COM1, npegHasHayeHHbIN AN NOAKMIOYEHMS K naHenu
BHELLHUX YCTPONCTB MO uHTEepgency RS-232;

[ABa pa3beMHbIX KNEMMHbIX coeanHuTens noptos COM2 n COM3, npegHa3HayeHHble
ONS NOAKMNIOYEHUS K NaHenu BHELLHUX YCTPOWUCTB Mo nHTepdency RS-485;

nBa coegnHuTensa RJ45 noptoB COM2 n COM3, npegHasHavYeHHble AN NOAKMI0YeHNS
K NaHenu BHELLHWX YCTPOUCTB No MHTepdenicam RS-485 nnu RS-232;

pa3beMHbIN KINEMMHbIA COEAUHUTENb NUTaHWS, NpeAHa3HaYeHHbIA ANns NOAKMYEeHUs
naHenn K nuTaloWen ceTu, Tak Xe coaepXawuin Knemmy yHKUMOHaNbLHOro
3asemrneHuns*;

Mpumeyanue * - CornacHo MOCT 51841-2001 He obGecneunBaeT 3awuTbl OT

NopaxeHUs! ANEKTPUYECKM TOKOM. CryXXUT TONbKO ANs UcnpaBHoii paboTsl npuGopa.

OBYXNO3MUMOHHBIN NepekntovaTenb (COCTOsIHME NepeknioyaTens MoXeT ObiTb CHUTaHO
nporpaMMon Nonb3oBaTens);

kHonka «CBPOC» («RST»), npegHasHayeHHass Ona nepesarpy3ku BHYTPEHHEro
nporpaMMHOro obecneyeHust NaHenu.
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Mpumeyanne — KHonky «CBPOC» («RST») MOXHO HaxaTb TOMbKO TOHKUM 330CTPEHHbIM
npeaMeToM AnameTpom He Bonee 3 Mm.

PucyHok 3.2 — BHewnHui BUA 3agHen naHenun CMNK207-XX.03
17



3.2.3 bokoBasi naHenb
Ha 6okoBoW naHenu (cM. pucyHok 3.3) pacnosioXeHsbl:
— coeauHWTenb Ang nogknoveHus kapt flash-namatn dopmarta SD;
— COeduHUTENb ayauo-BbiXoAa, MNpeAHasHaYeHHbI A5 MNOAKMIOYEHVS HAYLIHUKOB  WNn
BHELLHeW 3BYKOBOW YCUNUTENbHOW annapaTtypbl (Ha3HaYeHne KOHTaKTOB CM. PUCYHOK 3.4).

i

PucyHok 3.3 — BHeluHui Bup, 60koBOW naHenu
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3.2.4 CoeguHuTenu

HasHayeHue KOHTaKTOB coeauHUTeNen npMeeaeHo B Tabnuuax 3.1 — 3.7.
Ta6nuua 3.1 — HasHayeHune KoHTakTOB coeguHuTens USB host

HoMep KoHTakTa 4 IEE 1 HanmeHoBaHue curHanoB
1 +5B
2 Data-
3 Data+
4 GND

Ta6nuua 3.2 — HasHaueHue KOHTakTOB coeamHuTens USB device

4 3
| |‘:J | HanmeHoBaHue curHanos
Homep KoHTakTa 12
1 +5B
2 Data-
3 Data+
4 GND
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Ta6bnuua 3.3 — HazHauyeHue KOHTaKTOB coeauHuTens Debug

1 6
||%|| HanmeHoBaHue curHanos
Homep KoHTakTa
1 TXD
2 RXD
6 GND

Ta6bnuua 3.4 — HasHauyeHue koHTakTOB coeauHuTens LAN (Ethernet)

HanmeHoBaHue curHana

Homep KoHTakTa

1 Etx+
2 Etx-
3 Erx+
6 Erx-
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[MpaBblii KaHan

JleBbiil kaHan

PVICVHOK 3.4 — HazHayeHue KOHTaKTOB wiTeKepa Ans ayaumo-Bbixoaa

Ta6bnuua 3.5 — HazHauyeHue KOHTaKTOB coeauHuTens nopta COM1 (RS-232 / DBOM)

1 5

00000
O ocooo O HaumeHoBaHue curHana

Homep koHTaKTa 6 9

DCD

RXD

TXD

DTR

GND

DSR

RTS

CTS

O|O(N[O(T|D|W|IN|F-

RI
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Ta6bnuua 3.6 — HazHayeHne KOHTAKTOB COeAUHUTENSI MUTaHUA

Homep HanmMeHoBaHMWe curHana
KOHTaKTa
CMNK2XX-220 CNMK2XX-24
~220B +24B
~220B GND

d)yHKLl,VIOHaJ'IbHOG 3a3emneHune*

MpumeyaHue: * - nogkntoyeHne cornacHo FOCT P 50571.21

Ta6bnuua 3.7 — HasHayeHue BbIBOAOB coeauHuTenen noptoe COM2, COM3

Homep COM2, COM3 COM2, COM3 COM2, COM3
KOHTaKTa RS-232 / RJ45 RS-485/ RJ45 RS-485
1 8 1 8

1 - - Data+(A)
2 RTS - Data-(B)
3 GND GND GND
4 TXD - -
5 RXD - -
6 - Data-(B) -
7 CTS - -
8 - Data+(A) -
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3.2.5 CeHCOpHbIN 3KpaH

CeHCOpHbIN 3KpaH PE3VNCTUMBHOTO TWUMa NpedHa3HaveH Ans BBOAA U OTOBpaxeHNs UHopMaLmu.
YnpaBneHWe OCYLLECTBISIETCSA MyTEM HaxaTWsi Ha 3KpaH WUIW NepemMeLLeHuUs Mo Hemy nanbuem
Unu apyrum yao6HbIM NPeaMeTOM, He HaHOCSILLMM NOBPEXAEHWI 9KpaHy.

BHumaHue! Bo usbexaHune yxyalleHus kadecTBa M300pakeHWsi Ha 3KpaHe naHenu crnegyet
perynspHoO NpoTUpaTb CEHCOPHbIV 3KpaH 1 n3beraTb ero 3arpsasHeHus.

3.3 MpuHuun gencreuna

CTpyKTypHas cxema naHenu npeacTasBneHa Ha pucyHke 3.5.

AnnapaTtHas nnatdopma naHenu noctpoeHa Ha 32-x paspsgHom RISC-npoueccope ARM Cortex
A8 c apxutektyponn AM3358. BbicTpopeiicTBMe M Hanuune KaHanoB MPSIMOro AOCTyna K Mmamsitv
Mo3BONSAIOT [AaHHOMY MPOLECCOpy OnepupoBaTb C BbICOKOCKOPOCTHBIMM MOTOKaMy AaHHbIX MO
nocrefoBaTenbHbIM UHTEpPdeicam npu obMeHe MHOpMaLMen, Npon3BoanTb 06paboTKy AaHHbIX MO
3afaHHbIM Monb3oBaTenem anroputMam, otobpaxaTte uHdopmaumio Ha TFT gucnnee B 3agaHHON
nonb3osatenem dopme.

Monb3oBatenbckoe MO (npoekT) 3arpyxaetcst U xpaHutcst B MN3Y naHenu. Mpu ctapTe npoekt
nepeHocutcsi B O3Y (SDRAM) u ncnonHsietcs HenocpeacTseHHo 13 O3Y. SHeproHesasucumoe O3Y
(MRAM) unmeeT He3aBMCUMOE pe3epBHOE MUTaHWe W MPeAHa3HayeHo ANSA XpaHeHWUs BpeMEHHbIX
nepeMeHHbIX Npu OTKMIoYeHUN NuTaHusA naHenu. LisetHon TFT amcnnen KOHCTPYKTUBHO COBMELLEH C
CEHCOPHBbIM 3KPaHOM, YyBCTBUTESNbHBIM K MPUKOCHOBEHWUAM. YNpaBnsiowye 3nemMeHTbl MoryT ObiTb
npeacTaBrneHbl B AMANOroBbIX OKHaxX 3KpaHa. YnpaBreHue aHaroruyHo YnpasrieHWo C MOMOLLbIO
MexaHW4ecknux  Knaeuw.  AKTMBUpPOBaHWE  yNpaBnslOWMX  3NEMEHTOB  OCYyLLEeCTBRseTCs
NpYKOCHOBEHWEM NarnbLa, kapaHdatua u/vnm np.
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PucyHok 3.5 — CTpyKTypHas cxema naHenu
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PyHKUMOHAINbHbIE KHOMKW N MHAMKATOPbl UCMOMb3YeTCs Kak AUCKPETHbIE BXOAbI/BbIXOAbI NaHEeNu,
1 MOTyT UCMONb30BaTbCst Arsi CNyx)ebHbIX YHKUMIA NpoekTa.

B naHenn ecTb ManoMmOLLHbI 3BYKOBOW W3nyyaTtesnb, YNpaBrseMbll Mofb30BaTeNbCKON
nporpaMMoi Kak crneumanbHbli  AUCKPETHbIN Bbixod. W3nyyatenb MoXeT ObiTb MCMONb30BaH,
Hanpumep, ONs aBapuMHOW CUrHanusauum unu nNpu oTnagke nporpammbl. YactoTa M rpoOMKOCTb
3BYKOBOIO CUrHana uKcupoBaHbl U He noanexaT U3MeHEHUIo.

AyanoBbixo4 npefHasHayeH Ans BblBOAA CUrHaNoB 3BYKOBOM 4acTOTbl, Hanpumep, npuv
BOCMPOM3BEAEHMN MONb30BaTENLCKOW NPOrpaMMoi 3BYKOBbIX hannoB. AyanoBbIXo4 NpeaHasHayveH
0N NOAKMIOYEHUs] CTaHOAPTHbIX HAYLWHWKOB COMPOTMBMAEHMEM He MeHee 16 OM unu BHeLHewn
3BYKOBOCNPOM3BOASLLEN annapaTypbl.

C nomoupto nHTepdeiica ans padotsl ¢ SD-kapTamu n USB host nHTepderica k naHenu MoryT
ObITb NOAKMIOYEHBI BHELLHWE HakonuTenn nHdpopmaumm, Takme kak SD-kapTel, USB flash Hakonutenu
1 npoyee.

[MaHenb ocHalleHa Yacamu peanbHOr0O BPEMEHU C pe3epBHbIM NUTaHNEeM OT CMeHHou BaTapewn.
Mpu OTKMOYEHUN NUTaHWA NaHenu, Yacbl peanbHOro BpeMeHu NpogomkaT PyHKUMOHMPOBaTb.

MocneposartenbHble noptel COM2 n COM3 npegHasHayeHbl Ans MOOKMIOYEHUS BHELLUHUX
npuboposB no uHTepdencam RS-232 n RS-485. [laHHble NOpTbl ranbBaHWYECKW M30NMUPOBaHbI OT
annapaTtHon NnaTtopmMbl NaHENN.

MopTt Debug npeacraensieT cobon nHTepgenc RS-232 ¢ Habopom curHanoB RXD, TXD n GND.
[aHHbI NopT 0BObIMHO CRYXWUT AN opraHu3auuy KoHconu ynpaeneHus naHenu c MK n B pexumax
oTnagKn n TecTupoBaHus BCTpoeHHoro MO.
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3.4 3aBoACKue HaCTPOMKN NaHenu

[MaHenb nocTaBnsieTcs Co creayLMMy 3aBOACKUMIU HACTPONKaMu:
- IP agpec: 10.0.6.10;
—  LWnw3: 10.0.6.1;
—  Macka nogcetu: 255.255.0.0;
—  WHTepdenc no ymondaHuio ans noptos COM2, COM3: RS-485.

26



4 MoproToBKa K paboTe

4.1 MoHTaX naHenu

Mpn MoHTaxe naHenen HeobXoAMMO YyuWTbiIBaTb Mepbl Ge3onacHOCTW, MNpeacTaBlieHHble B
pasgene «Mepbl 6e3onacHOCTUY.
Mpn MoOHTaxe pANsa naHenu npegBapuTenbHO MOArOTaBnMBaeTCsi MecTto B - wkady
anekTpoobopyaoBaHus.
MaHenb ycTaHaBnuBaeTcsa B LWuTe WKada anekTpoobopyaoBaHus nog nobbiM YroM HaKMoHa
ans ygobctea nonb3oBaTens.
KoHcTpykuus wkadpa gomkHa obecneumBaTb 3aliMTy Kopriyca MaHenu OT nonajaHvs vepes
BEHTUNSALMOHHbIE OTBEPCTUS BNarv, rpssn U NOCTOPOHHUX NpeaMeTOoB.
[abapuTHbIA YepTex, pa3mepbl YCTAaHOBOYHOTO OTBEPCTUSI MaHenu W orpaHuMyUTEnbHbIe
pa3smepbl Npu ycTaHOBKe npvBeaeHbl B MpunoxeHun A.
Mpu ycTaHOBKe NaHenu NopsaoK AEVCTBUIA Creay oW
—  MPOBEpPSETCS Hanu4ne Ha NaHeny MOHTAKHOIO YNMOTHUTENS;
—  MaHenb yCTaHaBIMBAETCSA B MOHTaXHbIN BbIPE3 LUNTA;
—  KperneXHble 3aXMMbl BCTaBMNAOTCH B KPOHLLTENHbI, UMEIOLLNECH Ha BEPXHEN U HDKHEN
cTopoHax kopnyca (cm. MpunoxeHue A);
—  MOHTaXHbI€ 3aXMMbl 3aKPENISIOTCA Ha MeCTax 3aTS)KKON YCTaHOBOYHbIX BUHTOB C
AOCTaTOYHbIM, HO HE YPE3MEPHBIM YCUITMEM.

4.2 MoOHTaX BHeLLHUX cBA3en

MakcumanbHoe ceyeHve MPOBOAOB, MNOAKMIOYAEMbIX K MnaHenu npu MoHTaxe — 0,5 MM
(cooTBetcTBYeT 20 AWG).
MuHumanbHoe ceveHve nogknyaembix nposogos — 0,25 MM,
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BHumaHue! He cnenyet yknaabiBaTb CUrHarnbHbIE MpoBoAa B OOUH XKryT nnum K0p06 C cmnoBbiMu
nposogamMu. Ona 3awuTel uUenel OT BNUSHWSA BHELHUX HaBOAUMBIX MOMEX pekomeHayeTca
NPUMEHATb 3KPaHUPOBAHHbLIE kabenu.

Mutanne CIIK2XX-24 cnepgyeT OCyWeCTBNSATb OT pacnpefeneHHon nuTawlolen cetn ¢
HOMUWHarnbHbIM HanpsbkeHneM 24 B MOCTOSIHHOrO Toka WNM OT FlokanbHOro 6roka nuTaHus
NnoaxoAsLlel MOLLHOCTM, YCTaHOBMEHHOr0 COBMECTHO C MaHernblo B Likady 3nekTpoobopyaoBaHus.
Mpv nuTaHumM OT pacnpefeneHHon cetu TpebyeTcs noakmoyaTb NaHenb Yepe3 ceTeBOon hunbTp,
noAaBnsoWUA MUKPOCEKYHAHbIE UMMYIbCHLIE NOMEXU.

MaHenn MMeT TOYKy ANS NOAKMOYEeHMsT (PyHKUMOHANbLHOrO 3a3emrieHust (cm Tabnuuy 3.6).
TpeboBaHns K yHKUMOHANbLHOMY 3a3emneHuto npusegeHbl B TOCT P 50571.21. HacroatenbHo
peKkoMeHAyeTcs1 MCMonb3oBaTh (PYHKUMOHANbLHOE 3a3eMrieHue [Afsi MOBbILWEHUsI YCTOMYMBOCTM
naHenu K 3NeKTpoOMarHUTHbIM NOMeXaMm.

MopkntoyeHne naHenu no wuHTepdency RS-232 uepes nopt Debug ocyuwectBnsercs
cneumnansHbIM kabenem KC2. Cxema kabens npveegeHa B [MNpunoxerum b.

MopkntoyeHne BHeELWHUX NpubopoB no uHTepdeincam RS-232 n RS-485 BbinonHsieTcs BUTON
napon MpoBOAOB C cobnioaeHnem nonspHocTu. [loakmioyeHne Mpou3BOAUTL MPU OTKITHOYEHHOM
HanpsKeHWU NUTaHUsi BCEX YCTPONCTB.

OnuHa nuHWKM cBsian gormkHa bbiTe He 6onee 1200 meTpoB Ans nHTepderica RS-485, 3 meTpoB
ona uHtepdpenica RS-232. [MopknoveHne naHenm OCYLLECTBMSIETCA 4Yepe3 COOTBETCTBYOLLMNE
KOHTaKTbl noptoB COM1 - COM3 (cm. Tabnuupl 3.5 n 3.7).

MopkntoyeHne k uHTepdeincy Ethernet BbinonHseTcs BoCbMKUNbHBIM Kabenem «BuTas napa»
kaTeropun 5. Ha kabenb ycTaHaBnuBalOTCS OKOHEYHble coeauHuTenu 6e3 skpaHa. OTBeTHas 4acTb
kabens nogkntoyaetcs k Ethernet-koHueHTpaTopy, k ceteBon nnate MK unm k ntHomy obopyaoBaHuto.
Mpy NOOKMHOYEHNM K KOHLEHTpATopy MCMonb3yeTcsl cTaHO4apTHbIM (npsiMoi) kabenb, cormacHo
EIA/TIA-568A, npu NOAKMIOYEHMU K CETEBOM Nnate unu K MHOMY OBOpYLOBaHWUIO WCMONb3yeTcs
kabenb Up-Link.
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4.3 NMpo6HbIN NycK

Ecnun naHenb Haxogunace AnutenbHoe Bpems Mnpu TemnepaTtype Hmke muHyc 20 °C, To nepep
BKMIOYEHWEM M Hayanom paboT C naHenb HeobXoAMMO BblAepXaTb ero B MOMELLEHUN C
TemnepaTypon, CcooTBeTCTBylolWen pAmuanaszoHy ot -10 go +50°C, B TeuyeHue BpemMeHu He
meHee 30 MUH.

Mepen nopgaven nutaHusa Ha CIK2XX-24 cnegyeT NpoBepUTb MPaBUIIbHOCTb MOAKMIOYEHMUS
HanpsKeHWsi MUTaHNUSA 1 ero YpoBeHb:

npu HanpsbkeHun Hwxke 10B paboTta naHenu He rapaHTupyeTcst (MaHenb npekpaliaet
PYHKLMOHMPOBATb, OHAKO, U3 CTPOS HE BbIXOAUT);

npv NPeBbILLEHUN HaNPsXeHNs NuTaHus ypoBHs 30 B BO3MOXeH BbIXOA MaHenu u3 cTpost.

Mocne BKMOYEHWS NMUTaHUA NaHenb 3arpyaeTcs B TedeHne 30 CekyHA.

Ecnn nocne BKMOYEHWS NUTaHWA BbIMOSIHEHME MPOrpaMMbl He Hayanocb, HeobXxoAMmo
NpoBepUTb Hanu4ne B NaMATV NaHeNn NporpamMmMbl U CreaoBaTb MHCTPYKUMSM pasgena 5.
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4.4 NMomexun n meToabl UX NOAaABNEHUNA

Ha pa60Ty naHenn MoryT oKkasblBaTb BJIUAHWE BHELLHUE NMOMEXU:

rnomexwu, BO3HUKalOLLIME nog nencTenem 3NEKTPOMarHUTHbIX nonen
(anekTpoMarHUTHbIE MOMEexM), HaBOAMMbIE Ha camy NaHefb WM Ha JIMHUKM CBA3U C
BHELLHWUM o6opyaoBaHUEM;

nomMexu, BO3HUKaKLLME B NUTAKOLWEN CETU.

,D,J'Iﬂ YMEHbLUEHNA BNUAHUA SNEKTPOMArHUTHbIX nomex HeOGXO,D,VIMO BbINOJNTHATL NpuBEAEHHbIe
HWXe pekoMmeHgaunn:

o6ecneynTb HadeXHOe 9SKPaHUPOBAHWE CWUTHambHbIX NWHUA, 3KpaHbl cregyet
3MEKTPUYECKM N30MMPOBaTL OT BHELLHEro 060pyA0BaHMs Ha NMPOTSXEHWUM BCEN Tpacchl
U NOACOEAUHATL K 3a3eMIEHHOMY KOHTAKTY LUUTa yNpaBreHus;

naHernb PEKOMEHAYETCsl yCTaHaBNMBaTb B METaNIMYeckom Lwkady, BHYTPU KOTOPOro
He AOMKHO BblTb HMKAKOrO CUMOBOrO 0GOPYAOBaHMWs, Kopnyc wWwkada OomkeH ObiTh
3a3eMreH.

Ons yMeHbLUeHUs1 NoMeX, BO3HUKAKLWMX B NWTalolei ceTw, criedyeT BbIMOMHSATb
cnegyoLime pekoMeHaaumm:

NpuU MOHTaXe CUCTEeMbl, B KOTOPO paGoTaeT maHesb, CrieayeT yyuThiBaTb Mpasuna
opraHu3aumm aEKTUBHOTO 3a3eMIEHMUS M NPOKMaAKN 3a3€MIEHHbIX SKPaHOB:

BCE 3a3eMIsOWME NIMHUM W 3KpaHbl NPOKMaablBaTh MO CXeMe «3Be3dar, Npyu 3TOM
HeobxoarMo 06ecneunTb XOPOLUMIA KOHTAKT C 3a3eMIIieMbIM 3NIEMEHTOM;
3a3eMnsiiolMe Uenu AOMKHbl ObiTb BBLIMOMHEHbl Kak MOXHO 6Gornee TONCTbIMU
nposoAamu.
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5 Ucnonb3oBaHMe NO Ha3HA4YeHUo

Mepen wucnonb3oBaHWeM naHenb  HeOOXOAMMO  3amporpamMmupoBaTtb, T.e.  CO34aTb
nonb3oBaTenbCckylo nporpammy. [locne co3gaHus, nonb3oBaTenbckas nporpaMMa MoXeT ObiTb
coxpaHeHa B 3HeproHesaBucumon flash-namsatTn naHenum m 3anyckaTbCs Ha BbINOMHEHWE Mocne
BKITIOMEHWSA NMUTaHUS UK nepesarpy3ku.

MporpammupoBaHune CIMK2XX-X.X.X-CS ocyuectensetcs ¢ nomolubto NO CODESYS 3.X.

B kauvectBe uHTepdpenca ansa ceasu co cpegoun nporpammupoBaHuss CODESYS ucnonbsyetcs
nopt Ethernet. CINK2XX-X.X.X-CS nogkntovaetcs k MK HanpsmMyto ¢ nomoLubio kpocc-kabens, kabenb
BKIoYaeTcs B pasbeM (nopt Ethernet), pacnonoxeHHbii Ha 3agHen navenu CIK (cMm. pycyHku 3.2,
3.3). OTBeTHas YacTb kabens nogkntoyaeTtcs k nopty Ethernet MK.

MaHenb MoxeT ObITb nogkntodeHa 4Yepe3 Ethernet ¢ ncnonb3oBaHMeM CETEBOroO
KOHUeHTpaTopa (HUB), B aTOM cryyae NOAKIOYEHWE OCYLLECTBNSETCA CTaHOAapTHbIM (NPAMbIM)
kabenewm, cornacHo EIA/TIA-568A

Mopt USB ucnonb3yetca anst nogkntoyeHms USB flash HakonuTenen, nnbo MHbIX YCTPOWCTB
yepes agantep USB.

Ha komnakT-gucke u3 KOMMMeKTa NOCTaBKM Ha peanu3yemble MaHenu B COCTaBe KOMMIeKkca
Nnonb30BaTENbCKOM AOKYMEHTauMM W MNporpaMMHbIX CPEeACTB ANl MaHenu npuraralTca Takke
[okymeHTauums ot 3S Software n ap.
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6 Mepbl 6e3onacHocTH

Mo cnocoby 3awmuTbl OT nopaxeHus anekTpuyeckum Tokom CIIK2XX-24 cooTtBeTcTBYET
knaccy lll, a CMK2XX-220 knaccy |l B cootBetctBum ¢ FOCT 12.2.007.0-75.

Mpu akcnnyaTauMm WM TexXHUYEcKoM OOCNyXMBaHUM Heobxoaumo cobnoaate TpeboBaHus
FOCT 12.3.019-80, «[MpaBun akcnnyaTauum 3neKTpoycTaHOBOK notpebutenen» u «lpaBun oxpaHbl
TpyAa Npu aKcnyaTaumm aNeKTPoyCTaHOBOK NoTpebutenemy.

MoakntoyeHne, perynnpoBka U TEXHUYECKoe OBCNyXMBaHWE MaHenu AOMKHbI MPOW3BOAUTHCS
TONbKO  KBanNMUUMPOBAHHBIMK  CreunanMcTaMmy, M3YyuYvBLUMMW  HAcTosiLLee PYKOBOACTBO MO
aKcnnyaTaumm.

JlloBble nofkroYeHUs kK naHenu n paboTbl N0 ero TEXHUYECKOMY OGCMYXMBaHUIO NPOU3BOAUTL
TONbKO MPW OTKIOYEHHOM HaNPSHKEHUN NUTAHWS NAHENWU WU NOAKMIOYEHHBIX K HEe YCTPONCTB.
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7 TexHn4Yeckoe obcnyKmBaHue

TexHuyeckoe o6CMyXuBaHWe naHenu MPOBOAUTCS OBCMYXMBAOWMM MNEPCOHANoOM He pexe
O[IHOTO pa3sa B LUEeCTb MECSLEB U BKIOYaET B ce6s1 BbINOMHEHWE CrieyloLmx onepawmii:
—  OYMCTKY KOprnyca, CEHCOPHOTO 3KpaHa U COEAVHUTENEN NaHENW OT MbinK, rPsav 1
NOCTOPOHHUX NPEAMETOB;
—  MpoBepKy KayecTBa KpernmneHust naHenw;
—  MpOBEpKY KayecTBa NMOAKMIOYEHNS BHELLUHUX YCTPOUCTB;
OB6HapyXeHHble NPU 0CMOTPe HEAOCTaTKMN criedyeT HeMeaAnNeHHO YCTPaHUTb.
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8 MapkupoBka

Ha Kopnyc npubopa 1 HaHOoCATCS:

HaMmeHoBaHwe npudopa;

cTeneHb 3awuTbl kopnyca no NOCT 14254;

HanpshkeHve 1 YacToTa NMUTaHus;

noTpebnsiemas MOLHOCTb;

Knacc 3almTbl OT nopaxeHus anekTpuyeckum Tokom no NOCT 12.2.007.0;

eauHbIN 3HaK obpalleHUsl NPOoaYKLUUM Ha PbIHKE rOCyAapCTB-4neHOB TaMOXeHHOro corw3sa
(EAC);

MAC-agpec;

3aBOACKOM HOMep npubopa.

Ha noTpeGuTenbekyto Tapy HaHOCSTCS:

HavMeHoBaHWe Npubopa;

e[MHbIii 3HaK oBpalleHns NPOAYKLUMM Ha pbiHKEe rocy4apCTB-4rieHOB TaMOXEHHOro coko3a
(EAC);

CTpaHa-U3roToBUTENb;

3aBOZCKON HoMep NMpuGopa 1 rof Bbinycka.
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9 TpaHcnopTUpoBaHUe U XpaHeHue

9.1 MaHenb TpaHCNOPTUPYIOTCS B 3aKpbITOM TpaHcrnopTe nboro Buaa. Kpennewve Tapbl B
TPaHCMOPTHLIX CPeAcTBax NMPOM3BOAUTCA COrMAacHO npasunam, AeVCTBYIOWMM Ha COOTBETCTBYHOLLMX
BMAax TpaHcnopTa.

9.2 YcnoBus TpaHCNOPTUPOBaHUS AOMKHbI cooTBeTCcTBOBaTh ycnosusm 5 no NOCT 15150 npu
TemrepaTtype OKpyXaloLlero Bosayxa oT MmuHyc 25 po +55 °C ¢ cobniogeHnem mep 3awmTbl OT
yAapoB 1 BUbpauui.

9.3 lNepeB0o3Ky NaHenew ocyLeCcTBNSATb B TPAHCMOPTHOM Tape MOLUTYYHO MM B KOHTENHepax.

9.4 Ycnosus xpaHeHus naHenen B Tape Ha CKMafge M3rotToBuUTens u notpebutens AOMmKHbI
cooTBeTcTBOBaTh ycnosuam 1 no FOCT 15150. B Bo3gyxe He JOMmKHbLI NPUCYTCTBOBATL arpeccuBHbIe
npumecu. MaHenu cnegyeT XpaHWUTb Ha cTennaxax.

10 KomnnekTHOCTb

CIK 1 wr.
MacnopT u MapaHTUIAHLIA TanoH 1 aka.
PykoBoacTBO Mo akcnnyataumm 1 aKa.
KomnnekT KpenexHbIX 31eMeHToB 1 wT.
DVD awnck 1 wr.
MpumeyaHne - MasrotoBuTenb OCTaBnsieT 3a COOOM nNpaBO BHECEHWMS [OMOSNTHEHUMA B

KOMMNJIEKTHOCTb U3aenus.
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11 NapaHTUiHbIE O0bA3aTenbCcTBa

M3roToBuTEnNb rapaHTUpyeT COOTBETCTBME naHenu TpeGosaHusm TY npu cobrogeHun ycrosui
3KcnnyaTaumm, TPaHCNOPTUPOBaHUS, XPaHEHUS M MOHTaXa.

["apaHTUIHBIN CPOK aKcnnyaTauum 24 mecsua co AHS MPOAAXN.

B cnyyae Bbixoga naHenu K3 CTPos B TeYEeHUE rapaHTUWHOrO cpoka npu cobnogeHum
nosib3oBaTeneM ycroBuin aKChyaTaunu, TPaHCNOPTUPOBaHUS,, XPaHEeHUst U MOHTaxa npeanpusitue
M3roToBuTENbL 0653yEeTCA OCYLLECTBUTL €r0 GeCnnaTHbIi PEMOHT UK 3aMeHy.

Mopsiaok Nnepefayn M3nenusa B pEMOHT COAEPXKaTCs B MacnopTe U B rapaHTUAHOM TasioHe.

36



MpunoxeHue A. FabapuTHbIN YepTeXx Kopnyca naHenm
227 60

152

cnK207 0o 000 l_
NWTAHME PABOTA P1 P2 P :

ARFIFFR

MIET |

PucyHok A.1 — MaGapuTHble pa3mepsbl

37



PucyHok A.2 — YcTaHOBOYHbIE pa3mMepbl

MpumeyaHme — CrieBa oT naHenu, B LWUTe HEO6X0AMMO OCTaBUTb He MeHee 30 MM anst obecneyeHus
YCMNOBWI BEHTUNSLMN.
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MpunoxeHune B. CxeMa anekTpuyeckasa kabens Ans NporpaMMupoBaHus

naHenu

6P6C DBYF

(RJ12) 54321

E GND (obevaitka DBIF)

6 5
2 —483 —3
1 2

1 6

9876
PucyHok B.1 — Cxema anekTpuyeckas kabens ansa nogkntouveHus k MK naHenu yepes nopt RS-

232 Debug
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