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74 Mopysnb BBOsIa aHaIOroOBbIX curHainoB Al-33A

Hacrosimee pykoBoicTBO 10 skcrutyaTtaiuu (PD) pacripoctpansercst Ha Bce MOIu(UKAITAN
MOJyYJIsI BBOAA aHAJIOTOBBIX CHTHaJIOB AI-33A (Momayinb) W mpeaHa3HAueHO JJISi O3HAKOMIICHUS
JIMILL, SKCIUTYaTHPYIOIUX MOIYJb, C €r0 YCTPOHCTBOM, MPUHIIMIIOM pabOThl, OCHOBHBIMH IPaBU-
JIAMH SKCIUTyaTaluu, 00CITyKUBaHUS, XPaHEHHSI U TPAHCTIOPTUPOBAHHS.

JIOKyMEHT COIEep)KUT TEXHUYECKHE XapaKTEPUCTHKH MOy, a Takke MH(OpMALuIo, He-
00XOMMYIO TTOJIB30BATEIIO /ISl TPABMIIBHOTO TTOAKIIOUEHHS MOIYJIA.

Jlnst GoJiee MOTHOTO MpeZcTaBiIeHus o pabore Moayis B PD mpuBeneHa cTpykTypHas cxe-
Ma MOAYJISI U €€ OTHCaHue, CXeMa IOAKIIOYSHHS, IOKOJIEBKA Pa3beMOB.

JIist mosrydeHust TOMOJHUTEIRHON nHpopmaluu cM. Takxke: “VHTerpupoBaHHas cuctema
pa3paboTku npukiagHoro nporpammuoro oodecneueHuss CONT-Designer for Windows. Pykoso-
AcTBO mporpammucta”’, “Onucanue ¢pynkimid 6uénmunoreku MODULE.LIB. PykoBoicTBO mojib-
3oBarens’”, “IlakeT mpuKIaAHBIX MPOrpaMM TecTupoBaHus KoHTposuiepo DK-2000, DCS-2000
u DCS-2001. PykoBOJCTBO MO TECTUPOBAHUIO, HAAJAKE U PEMOHTY MOJTyJIEH .

K pabore ¢ MomyneM qOMyCKalOTCS JIMIA, H3YYHUBIINE HACTOSIINN JOKYMEHT U COOTBETCT-
BEHHO aTTECTOBAaHHbIE.
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Mopysnb BBOsIa aHaIOroOBbIX curHainoB Al-33A ]

1 OIIMCAHMUE U PABOTA

1.1 Ha3nayenue MoayJIst

[TonHoe HanMeHOBaHME MOYJIs: MOAyJIb BBOJA aHAJIOTOBBIX CUTHAI0B AI-33A.

Monynb npeaHa3HaveH Uit pabOThI B COCTaBE PaCIpPEICTICHHBIX CUCTEM yIPABICHUS, UMEET
necsaTh TudPepeHInaTbHBIX KaHAIOB JJIS MTOJKIIFOUEHHUS K HEMY JTATYMKOB HAIMPSHKCHHS U TTPeodpa-
30BaHMS TOJYYCHHOTO CUTHAJA B 12-TH pa3psaHblid iudpoBoi KOJI.

[Tocne mpeoOpa3oBaHus U YCPEAHEHUS BEIMYMH HECKOJBKUX LU(POBBIX OTCUETOB, MOIY-
YeHHOE 3HAYEHUE TepeaeTcs Mo JIOKaIbHOU ceTu, oOpa3zoBaHHOU mHTepdeiicom RS-485 (mporo-
ko1 MODBUS).

Monynb siBisIeTCSI BOCCTAHABIMBAEMbIM M PEMOHTONPUTOAHBIM HM3JETUEM, IIpeIHA3HAYCH-
HBIM ISl KPYTJIOCYTOYHON HEMPEPBIBHON IKCIUTyaTaIlMM ¢ BO3MOXHOCTHIO MHOTOKPATHOTO BKIIIO-
YEHUS U BBIKIIOUEHUS SJICKTPONUTAHUS B TEUEHUE CYTOK.

Paboune ycnoBus 3kcrtyaTanuu:

® OTHOCHTEJIbHAs BIAXKHOCTb BO31yXa 10 85% mnpu temneparype mioc 25° C;

e artmocepHoe nasnenue ot 84 no 107 xlla.

B 3aBucumocTtH oT paboueil TeMmepaTtyphl OKpYIKalOIIEero BO3AyXa M Ipenesia OCHOBHOM
MIPUBEICHHON K JMana3oHy U3MEpPEeHH MOrPeluTHOCTH MOAYJIb BBIMTYCKAaeTCs B YEThIpeX MOAU(UKa-
usx (cM. Tabnuimy 1).

Taobmuua 1
PaGouas Temneparypa ok-
Oobo3HaueHne HIugp pyKawuiero Bo3ayxa/ no-
rPelHoCcTh, %

AJII'B.426431.076 Al-33A Munyc 25° C umroc 60° C/0,2
AJII'B.426431.076-01 Al-33A-01 Munyc 25° C moc 60° C/0,1
AJII'B.426431.076-02 Al-33A-02 0° C umroc 60° C/0,2
AJII'B.426431.076-03 AI-33A-03 0° C mmoc 60° C/0,1

1.2 TexHu4eckue XapaKTepUCTHKH
OCHOBHBIE TEXHUUECKUE XapaKTEPUCTUKU MOAYJISI IPUBEICHBI B TaOIUIIE 2.

Tab6muma 2

HaumenoBanue nmapamerpa 3natenue na-

pameTpa
1 2

KonunuecTBO KaHam0B BBOAA 10
Jlnanas3oH n3mepsiemMoro HanpspkeHus, B 0...10,24
BxogHoe conmpoTuBiieHre KaHAIOB, HE MeHee, KOM 1000
[TocTostHHAs: BpeMEHH BXOJHOTO (DMIIBTPA, MC 100
Bpewmst koMMyTaIum KaHajia MKc, He 6osee 100
Bpewmst npeobpazoBanusi MKc, He Ooiiee 10
PaspsimHOCTE aHaOrO-1M¢POBOTO IMpeodpazoBaHusi, OUT 12
OcHOBHas MOTPENIHOCTh MPE0Opa30BaHMsL, IPUBEACHHAS K IUANIa30HY 102 vt +0.1
n3Mepenuii, %, He 6osee ’ ’
JlonosHUTENbHAS TEMIIEPATyPHAs OTPEIIHOCTh, %o/ °C 0,01

Poccus, Mockea, Illenkosckoe ut., 77. @+ Fax : (499)707-1645 , (499)707-7379. E-mail : Emicon@dol.ru.
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74 Mopysnb BBOsIa aHaIOroOBbIX curHainoB Al-33A

Tabmuma 2 (mpoaomxeHue)

1 2
WnTepdeiic RS-485
KonmyecTBo kaHajaoB uHTEepdeiica 2
["abapuTHbIE pa3Mepbl MOYJIS, MM 170x130x30
Macca MopyJis, Kr, He 6osee 0,3
ITpoTokon MODBUS
Hanpsbxkenue nutanus monyiis, B 18-36
["anpBaHMYECKas pa3Bsi3Ka MEXy U30JIMPOBAHHBIMU YaCTSIMH MOJLY- 1000
s, B, He MeHee

1.3  YcrpoiicTBo u padora

1.3.1 Koncmpykuusa mooyns

Buewnuit Bug Moy cO CTOPOHBI IUTAHKH TOKa3aH B NpUiIokeHnU A. KOHCTpYKTUBHO MO-
JlyJIb BBITIOJIHEH B BUJE NIEYaTHOM IUIATHI C 3aKPETUICHHON HAa HEW METAINIMYECKOM KPBIIIKOM - dKpa-
HOoM. Ha nuneBoil cTopoHe MOy HaXOIWUTCS METAJNIMYECKas IUIaHKA, Ha KOTOPYHO BBIBEICHBI
AJIEMEHThI MHIMKALUH, [10JIb30BATEIbCKUN pazbeM XP1, BUHTHI KpeIuieHus: MOy K KOpIyCy Kap-
Kaca 1 pyuku. Ha 3anHell yacTu MOy il HAXOAUTCS CUCTEMHBIN pa3beM XP2, ¢ moMolIp0 KOTopo-
ro MOZYJIb ITOAKJIIOYAETCsI K KPOCCOBOM IUIaTe KapKaca.

1.3.2 Ilpunyun padomoi

CrpykTypHas cxema MOJyJisl, IOKa3aHHas B MPUJIOKEHUU b, comepxuT cienyromue QyHK-
LIMOHAJIbHBIE y3JIbI:

® CXeMa 3alUThl BXOJI0B aHAJIOTOBOI0 KOMMYTATOpa U (PUIbTpalMK CUTHaANOB, C3;

e BXOJHOU KoMMyTatop, BK;

e BXOAHOU mudPepeHINATBHBIA U3MEPHUTEIbHBIN ycrnTeNnb, Y
BTOpPUYHbIEC UCTOUHUKH ntuTanus, UI11, UT12;
aHanoroBo-udgpoBoit mpeodpazosarens, AL
MHUKpOKOHTpoJutep, LITY;
onrtonapsl, OII;

e QporpaMMupyeMas Jorudeckasi UHTerpaibHas cxema, [IJINC;

® yCTpOMCTBO MHAMKAIMHU, YU

e (Qopmuposarens uatepdeiicoB RS-485, OU.

[Ipunuun padboTel MoayIsl cOCTOUT B cienytomeM. Jlatuuku HanpsbkeHus 0...10B ¢popmu-
PYIOT B KakJ10M KaHase Ha Bbixoqe C3 auddepennnansubiii curaan B quamnaszone 0...1,5B.

OTOT cUrHaji nocrymnaer Ha BxoaHoi kommyTarop BK, u, nanee, na Bxox auddepenunans-
HOTO0 M3MepuTenbHoro ycuutens MY, BeimonnenHoro Ha npubdope tuna AD620 ¢upmer ANALOG
DEVICES.

C BbIXO/1a U3MEPHUTEIBHOIO YCUIIMTENSI CUTHAJI TOJIAeTCs Ha BXOJ[ aHAJIOro-IU(pPOBOIo Mpe-
obpazoBatensa (ALII) tuma AD7495, cBsS3aHHOTO ¢ MHKPOIPOLIECCOPOM IO MOCIEI0BATEIILHOMY
nepugepuitnomy unrepgeticy SPI.

VYnpasieHnue BbIOOpKON BXOAHOIO KaHana mpousBoisat curHansl AAO, AA1, El...E3 koro-
pwie popmupytrorcs Ha Berxoge [TJINC.

B kauecTBe ymNpaBIAIOLIETO YCTPOHCTBA MOXYJS HCHOJIB3YETCSI MHUKPOKOHTPOJUIEP
ATmegal62 pupmsr ATMEL. B Moxyne MUKpOKOHTpoOJIIep paboTaeT B pesKuMe MUKPOIIPOIECCO-
pa, T.e. GOpMHUpPYET TPU LIUHBI YNpaBICHUs: WINHY aapeca ( 8§ pa3psaoB), LIMHY AaHHBIX (8 pazps-
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noB), muHy cuaxponu3aiuu (curHaiasl ALE, WR, RD). Otu mmnsl coenunensl ¢ [TJIMC. B ¢pyHk-
LIUU BXOOMT:
» (opmupoBaHKe CUTHAJIOB BHIOOPKH M3MEPHTENbHBIX KaHaloB (AAO, AAL, El...E3);
» (opMHpOBaHHE CUTHAJIOB yrpasieHus naaukatopamu (L10...L1);
» (dopmupoBanue curaanoB yrpasienus ALIT (START)
» (opmupoBaHNE CHTHAJIOB yIpaBICHHUS HAINPAaBICHUEM IepeJadyl JaHHBIX 110 WHTEp-
deticapiMm kananam (RTS1, RTS2).

Hapsny ¢ mMuxpokoHtposmiepoMm B coctaB LIIIY BXOmWUT yCTpOMCTBO OXpaHHOroO TamMmepa
Watchdog. Ecnu B Teuenue 1,6 ¢ HE TPOUCXOAUT MPOTPAMMHON MOJICPKKH OXPAHHOTO TalMepa,
NPOMCXOIUT annapaTHblil copoc LIITY.

WnTepdeiicHbie kKaHAIBI MOAYJIA 00pa3yroTCs IBYyMsI TIOCJIEOBATEIbHBIMU TOPTAMH MUKPO-
koHTposuiepa, USARTamu. Beixogst USARToB coeamHeHbl ¢ (GopMHpOBaTEIsSIMA WHTEp(EcOB
RS-485. B kauectBe QopmupoBaTeneii MHTEPPEHCOB HCHONIB3YIOTCI MHKpocxeMbl ADM2582
¢upmel ANALOG DEVISES. Oco0eHHOCTBIO TaHHBIX MUKPOCXEM SIBJISIETCS COAECpIKaHUE BHYTpPHU
KOpITyca TBEpAOTENILHOTO TpaHc(opmaTopa, KOTOPbIM 00ecIeYrBaeT ralbBAHUYECKYIO H30JISLIHIO
CHUCTEMHOW 4YacTH Moxylisi oT mHTepgeiicHoi. Kpome toro, mukpocxema ADM?2582 cHabOxena
BHYTPEHHUM HCTOYHUKOM IUTaHMS, MUTAIOUIET0 MHTep(eicHyo YacTb. MHTepdelicHbe KaHaIbI
MMEIOT TEPMHUHAJIBHBIE PE3UCTOPBI, NIPEAHA3HAUEHHBIE IS COTJIACOBAHMSI JIMHUN CBSI3U, MOJKIIIO-
gaeMmbIX K Moayito. Homunans! pesucropo 100 Om. IToxkimrouarorcss oHu K mMHUAM A U B ¢ mo-
MOILbIO TiepeMbluek J5 s kanana 1 u J6 11 kanana 2. JlaHHbIe IepeMbIUKU T0JIKHBI Y CTaHABIIH-
BaTbCs, €CJIM MOJYJIb SIBIISIETCS MIEPBBIM WJIM MOCJIEIHUM YCTPOUCTBOM B ceTU. B coctase kpocco-
BOH IUIAThI TAKXKE UMEIOTCS TEPMHUHAIBHBIE PE3UCTOPBI, KOTOPBIE MOJKIIOYAKOTCS K CETU NEPEMBbIY-
kaMH. Eciu Mcnonb3yroTcsl MEepeMBbIUKH, PacIlOIOKEHHBIE HAa KPOCCOBOM ILIaTe, TO Ha MOJAYJIE
MOKHO HMX HE€ YyCTaHaBiIuBaTh. lIpu OTCYTCTBHMM MepeAauyd MAAHHBIX [0 CETHU MHUKPOCXEMBI
ADM2582 nactpoeHsl Ha npreM. Bo BpeMsi BKIIIOUEHUS MepelaTiiKa MUKPOCXEMbI MTEPEXOAAT U3
IIACCUBHOT'O COCTOSIHMSI B AKTMBHOE, YTO NPUBOAMUT K BO3ZHUKHOBEHHIO IIEPEXOJHBIX IPOLIECCOB B
cetu. J{ns ycTpaHeHHs MOJOOHBIX SIBICHUH MOJYJIb COJEPKHUT PE3UCTOPHI, KOTOPHIE MOICOCIHHSIOT
TuHAA A MHTEp(EHCHBIX KaHAIOB K TOJO0XHUTEIBHOMY BBIXOTY MHTEP(PEHCHOTO MCTOYHHKA IHTA-
Husl, TuHAI0 B K oTpunarensHomy. [lepembruku J1 u J2 mogkimrovarotr nuHun A kaHaioB 1 u 2 co-
OTBETCTBEHHO, NNEpeMBIUKH J3 1 J4 noakioyaroT JiuHuU B.

CereBas anpecanys ONpeaesseTcs MECTOM YCTaHOBKM MOAYJIS B KapKac U HOMEPOM KapKa-
ca. B equHol ceTn MoXeT HaXoAUTbCA 10 8 KapkacoB. Ha KpoccoBBIX MmlaTax €cTh MEPEMBIUKH, KO-
TOPBIMHM YCTaHaBIMBAIOT aJpec KapKaca. JTH NMEPEMBIYKH COCIMHEHBI C BXOJaMHU MUKPOKOHTPOJI-
nepa (curHansl ADRB2... ADRBO). Curnanst ADR3...ADRO 3T0 K0f0Basi KOMOMHAIINSA, KOTOPAS
SBIISICTCS CETEBBIM aJpecoOM MOIYJs B KapKace. DTH CHTHaJIbl (JOPMHUPYIOTCS COCTUHEHHEM KOH-
TaKTOB CHCTEMHOTO pa3zbeMa (XP2) ¢ cucremHoii oomieit muHoi Moxyiisi. CoeMHeHNnE BBITIOITHEHO
MeYaTHbIM MOHTa)KOM Ha KpoccoBoi ruiate. KpaitHee eBoe miaToMecTo MMEET HauMEHbIIUKM aj-
pec.

CKOpoCTb nepeaun JaHHBIX 0 HHTep(HEHCHBIM KaHallaM 33aeTCsl MUKPOIIEPEKITIouaTeNIeM
SA1. B TaGnuie 4 npeacTaBieHO COOTBETCTBUE COCTOSIHUNM MUKPONEPEKIIIOUATENEeH CKOPOCTSAM I1e-
penauu.

[Tocne nony4yeHus HaHHBIX 00 M3MEPEHMAX MPOU3BOAUTCS UX MPOrpaMMHasi (PUIbTpALUs;
0T(hUIBTPOBAHHBIC 3HAUCHUS 3aIIUCHIBAIOTCS B onpeaeneHHble peructpel O3Y (SRAM), noctynHbie
st ytenust “BEJIYIIUM” yctpoiictBom o cetu RS-485. B tabnuie 3 npeacTaBieH MacCUB BXO-
JIOB pacnojoxeHHbli B SRAM.

Mopyib cOaepKUT CUCTEMY MHAUKALMK Ha cBetoauoaax. Ceeroanoasl IN1...IN10 3eneno-
IO CBEUEHUS XapaKTEPU3YIOT COCTOSIHME BXOJAHBIX KaHaioB. CBeUEHHE ATUX CBETOAMOIOB XapaKTe-
PHU3YET TO, UTO KaHAJbl MOJKIIOYEHBI K JaTYMKAM U BXOJHOE HampspkeHue oTiinyaetcst oT O BOJIBT.
Nunukatop “TEST” (cBeyeHHE KpacHBIM IIBETOM) XapaKTEPHU3yeT OMIMOKHU MPHU MPOXOKIACHUHU TEC-
Ta, T.C. HECOBIAJCHUSA KOHTPOJBHON CyMMBI KOJOB IPOrpaMMHOI0 OOECIE€UEHUs, HEeNMpPaBUIbHOE
3HaYEHUE U3MEPEHUS PENEPHBIX ToUeK (IpaBuibHOE 3HaueHue pasHo 1000, 2000 ¢ TounocThrO 1%
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cootBeTcTBeHHO i1 RP1 u RP2), BeIXx0oa M3MepeHHBIX 3HAYCHHUM 3a PAMKHU IIKAJIbl U3MEPEHUS BO
BCEX KaHaJIax.

Nuaukatop “LINK” cBETUTCS KpacHBIM IIBETOM, €CIIM MOJYJb HE NEPENAcT JaHHbIE HU I10
OJIHOMY MHTEp(PEHCHOMY KaHaly.

[Tutanue momyneit AI-33A MOXET OCYIIECTBIATHCS HE CTA0OMIM3UPOBAHHBIM HAIPSKEHUEM
18..36 B. MomHocTh, moTpebisiemMast MOAYJIEM OT UCTOYHHKA MUTAHUsA, HE MpeBbImaeT 4 BT.

Bropuunsie ucrounuku nuranus WUI11, WII2 ranpBaHuYecKn M30IMPYIOT MUTAHUE MOAYJIS
OT cucTeMHOro uctounuka nurtanus. UI11, mpeoOpa3ys BXogHOE HaNpspDKEHHE B HampspkeHue 12
B, oGecneunBaer nuranue aHanoroBoil yactu moxyis. MI12, npeoGpasyst BXOAHOE HampsKEHHE B
HanpsbkeHue +5 B, obecrieunBaet nutaHue HU(GPOBBIX MUKPOCXEM.

[oxoneBka pazbeMOB MOJyJid NPUBEACHBI B npuiokeHuu B. Ilpumep noakimtoueHus nat-
YHUKOB MPUBEJAEH B MPUIIOKEHUHU [, I/le MOKa3aHO Kak, B Cilydae HEOOXOAMMOCTH, 3a3KpaHUPOBATh
JIMHUIO CBSI3U C AATYUMKOM. PacriosiokeHne nepeMpluek Ha IiaTe MOIYJI IOKa3aHO B MPUIIOKECHUH

.

1.3.3 Ilpozpammmnoe obecneuenue

[IporpamMHOe oOecniedeHre MOIYJIS MPEeayCMaTpUBaeT aHAIOro-nu(poBoe Mmpeodpa3oBa-
HUE BXOJHOI'O CUTHaja, (QUIBTPALMIO pe3yJbTaTa M3MEpPEHHs, MHIUKAILMI0 paboTOCIIOCOOHOCTH
MoyJist 1 uH(popMmaroHHbIi oomen ¢ “BEJIYIIIMM” ycTpoiicTBOM.

Crpykrypa peructpoB O3V moayiis, AOCTYNHBIX [TOJIb30BATENIO, IPUBEEHA B Tabnuie 3.

Tabmuma 3

MaccuB Bx0J10B (pacnosnoxkeH B SRAM)
00 | Tun momyns (= 19)
WNunukaTop ommodok:
- B3BeAieHHBIN (-1 pa3psin - ommbka SRAM
- B3BeJIeHHBIN |- pa3psin — ommoOka Flash
01 | - B3BeneHHslii 2-if paspsa - omubka EEPROM
- B3BEJICHHBIN 3-11 pa3ps — HEBEpHOE 3HAUCHHE perepHoro curdana RP1
- B3BEJICHHBIN 4-1i pa3psii — HEBEPHOE 3HAUYCHHUE penepHOro curuana RP2
- B3BeIeHHbIH 11-# pa3psiag — HET MUTaHMsI BXOJIOB
02 | MaaukaTop nporpecca
03 | Or¢punsrpoBanHoe 3HaueHue kanaia 0 (12 pa3psioB)
04 | OrdunsrpoBanHoe 3HaueHue KaHana 1 (12 pa3psaoB)
05 | Or¢unbrpoBaHHOE 3HaueHUe kaHaia 2 (12 pa3psioB)
06 | OrdunsrpoBanHoe 3HaYeHue KaHana 3 (12 pa3psaoB)
07 | Or¢unsrpoBaHHOE 3HaueHUe kaHaia 4 (12 pa3psioB)
08 | OrdunsrpoBanHOe 3HaYeHHe KaHana 5 (12 pa3psaoB)
09 | Or¢unbTpoBaHHOE 3HaUeHUe KaHaia 6 (12 pa3psioB)
10 | OrdunsrpoBanHoe 3HaueHue kaHana 7 (12 pa3psaoB)
11 | OrdunsTpoBanHoe 3HaUYeHHE KaHana 8 (12 pa3psaoB)
12 | OrdunsTpoBaHHOE 3HauUeHue kaHana 9 (12 pa3psaoB)
13 | Peructp cocTosiHusi BXOAOB (3ape3epBUPOBaH)
14 | CyeTunk BHEITHUX COPOCOB (10 OXPAaHHOMY TaliMepy)
15 | CyeTunk cOpOCOB MO MUTAHUIO
16 | ITporpamMMHasi Bepcust
17 | 3nauenue penepHoro curnaia RP1
18 | 3nauenue penepHoro curnanga RP2
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Kaxnapie 10 mc LY mpoBoauT ompoc aHAIOroBBIX BXOJAOB MOAYJIS. s 3TOro BXomHOM
KOMMYTAaTOp MEPEKII0YAETCS Ha HYKHbIN KaHal U npousBoautcs 3amyck ALIL.

IMocrosinnas gunbrpanuu (Ty) nmpencrasiaser coOoi YMCIO 3HAUCHUN B MACCHBE H3MEpe-
Hui. ITo ymomuannto Ty = 16. 3nauenne Ty cunteiBaeTcs 3 EEPROM u MoxkeT ObITh H3MEHEHO
JUT KOKJIOro KaHajla Ipu MOMOINM crernuaibHoi koManasl 3anucu B EEPROM; nns 3anucu uc-
MOJIb3YETCS ABEHAAUATh | 6-pa3psaHbIX perucrpa.

1.4 CpexncrBa u3MepeHHsl, HHCTPYMEHT U NPHUHAAIEKHOCTH

Monynb, UCHIONB3YEMBIM B KauecTBE M3MEPUTEIbHBIX KaHaAJIOB KOHTposuiepa cepuun DCS-
2000 1 mpuMeHsieMbIil B chpepax pacrpoCTpaHEHHs TOCYIAPCTBEHHOTO METPOJIOTHIECKOTO KOHTPO-
71 ¥ HaJ30pa, MOANEKUT MEPBUYHON MOBEPKE 0 BBOJA B SKCIUTyaTAIHIO U IEPUOANUECKON MOBEp-
K€ B IPOLIECCe IKCIUTyaTalluu. B ocTanpHBIX CiIydasx MOAYJb KaauOpyeTcs.

[lepronnyeckas moBepka (KanuOpOBKa) MPOU3BOAMUTCS B CPOKH, YCTAHOBJICHHBIC TIPEATIPH-
ATHEM-TIOTpeOUTEIEM B 3aBUCUMOCTH OT YCJIOBHM M OCOOEHHOCTEH SKCILTyaTalluy, HO HE pexe OJI-
HOTO pa3a B JBa roja. [ToBepka (kanrOpoBKa) MO BBIIIOJIHAETCS B COOTBETCTBUH C MHCTPYKITHU-
el “Monynu cepun DCS-2000. Meroauka nosepku” AJII'B.420609.019 U1.

1.5 MapkupoBka

MapkupoBka MOy TOJKHA OBbITh HAHECEHA HEMOCPEACTBEHHO Ha M3ZAEIHE WM Ha MpH-
KpeIIsieMbli K M3/1€IMI0 HAKJIaJHOM JIEMEHT U COEpiKaTh!

e HauMeHOBaHHWE W (WIN) mH(p U3AEIHS;

e TOBAapHBIN 3HAK WM HAMMEHOBAHUE MPEATIPUITUSA-U3TOTOBUTEIS;

® 3HAK YTBEP)KACHUS THIIA CPEACTB U3MEPEHUIA,

® 3aBOJICKOM HOMED.
[Tpumeuanue. 3HaK yTBEpXKIEHUS THIIA JOMYCKAeTCs HAHOCUTh HAa TUTYJbHBIC JIMCTHI SKCILTyaTa-
[IUOHHOH JIOKYMEHTAIMH TUITOTPAPCKUM CIIOCOOOM.

1.6 Tapa u ynakoBka

TpancriopTHast Tapa, B KOTOPOI MOCTaBISIOTCS MOAYJIH, IPEICTABISIET COOOM TOIIAThIN He-
pa300opHBIiA, MIIOTHBIN SIIHUK C TOPIEBBIMH CTEHKAMH, COOpAaHHBIMH Ha YEThIpEX IIaHKax. Ha smuk
HAHOCATCA OCHOBHBIE, JOMOJHUTENbHbIE U npeaynpeaurensuble 3Haku o 'OCT 14192-96. BuyT-
pEeHHUE CTEHKH suKa oouTtsl (BbicTiIanbl) Oymaroit bBY-b mo I'OCT 515-77. Ilepen ymnakoBko# B
TPAHCIIOPTHYIO Tapy MOJYJIHM MOMEUIAIOTCS B YKJIAJOUHBIA SIIUK. YKIaJ0YHbIN SAIIUK MPEACTaBIs-
eT coboit ¢ytisap u3 roppupoBanHoro kaprona T-30, TOCT P 52901-2007. B ogHoM TpaHCTIOPT-
HOM sIMKe pazMeniaercs 20 yKIagTo9HbIX SIIHKOB.

[Tpu HEOOXOAMMOCTH HOBOW TPAHCIIOPTUPOBKU YHAKOBKY MOAYJIEH clieyeT MPOU3BOIUTH B
HOPMAaJIbHBIX KIMMATUYECKUX YCIOBUAX B CIIEAYIOIIEH MOCIeA0BaTEIbHOCTH:

1. Kaxxnpiit MOy b 3aManBaeTCsl B MOJMATUIICHOBBIN MaKeT U YKJIAAbIBAETCS B OTIACIBHYIO
KOPOOKY BMECTE C COMPOBOIUTEIIBHON JTOKYMEHTAIHCH.

2. Kopobxu ¢ moaynsiMmu B konndecTBe 20 MIT. YIIaKOBBIBAIOTCSA B YKIIAOYHBIN SITUK. YK-
JaJI0YHBIN SIUK MOMEIaeTcss B TapHbId. [IpoMexxyTku 3amOTHSIIOTCS TO(QpUPOBAaHHBIM KapTOHOM
T-30, TOCT P 52901-2007;

3. TpaHCHOPTHBIN ALK MapKUPYETCS:

-  MaHUMYJAIUMOHHBIMU 3HaKamu: "boutcs ceipoctn'”, "Bepx. He kanToBats", "OcTopoxHO,
Xpynkoe";

- OCHOBHBIMU HAJIUCAMH - [OJHOE WU YCJIOBHOE HAWMEHOBAHHE TIPYy30M0JydaTelis,
MYHKTa Ha3HAUCHUS C yKa3aHUEM, IPH HEeOOXOIMMOCTH, ITYHKTA IePEeTPy3KH;

Poccus, Mockea, Illenkosckoe ut., 77. @+ Fax : (499)707-1645 , (499)707-7379. E-mail : Emicon@dol.ru. 8



74 Mopysnb BBOsIa aHaIOroOBbIX curHainoB Al-33A

- JIONOJIHUTEJIBbHBIMU HAJIMHUCAMH - MOJHOE WM YCIOBHOE HAaMMEHOBAaHHE IPy300TIPABH-
TEJsl U HAUMEHOBAHUE MTyHKTA OTIPAaBICHUS;

- uHG(OPMANMOHHBIMU HAJITUCSIMU - MACChI OPYTTO U HETTO TPY30BOTO MECTA B KHJIOTPaM-
Max, radapUTHbBIE pa3Mepbl TPy30BOT0 MECTa B CAHTUMETPAxX U 00BbEM IPy30BOT0 MecTa B KyOude-
CKHX METpax.

TpaHcriopTHass MapKUpOBKa HAHOCUTCS Ha (aHEpHBIE WM METalTndeckue spiabiku. [lops-
JIOK PACTIONOXKEHHSI MAPKUPOBKH Ha OHOM M3 00KOBBIX CTeHOK cooTBeTcTBYeT [OCT 14192-96 Ha
Tapy. MapkupoBKy HaHOCAT Kpackoil 1o Tpadapery Wid OT PYKH ObICTPO BBICHIXAIOUIEH, BOJIO-
CTOMKOM, CBETOCTOMKOM, COJIECTOMKOM KpacKou, MPOYHOM HA CTHpAHUE U pa3MbiBaHUE. OCHOBHbBIE
HaAMKUCH HaHOCATCS BhICOTOM 30 MM. JlonmomHUTeNnbHbIE U WH(OOPMALIMOHHBIE HAAMMCH HAHOCSTCS
BbICOTOM 10 MM.

[Tocne yxmanku Momaysei B TapHBIU SIIUK, MOCICAHUN OOTATHUBAETCS MO TOPIAM CTaTBHOM
nenapHoM JieHTor cedenueM 0,4 x 20 MM u mmomoupyercs. [1momMObI 1y1si mpeoTBpalieH s OT To-
BPEXKJICHUS MPU TPAHCIIOPTUPOBAHUU PACIIONIATAIOTCS B TIIYXUX OTBEPCTHIX OOKOBBIX CTEHOK U 3a-
[HUIIAI0TCA CKOOAMHU.

B Teuyenue rapaHTHITHOTO CpoKa MOTPEOUTENH TOJKEH COXPaHATh YIIaKOBKY (yHMaKOBOYHBIM
Y TPAHCIOPTHBIN SAUIUKHU), B KOTOPOIl MPUOBLIN MOIYJIH.

2  HCHOJIb30BAHME I10 HABHAYEHUHIO

2.1 DkcmiyaTauMoOHHbIE OTPAHUYECHUSA

I[Tpu skcrutyaTanuu MotyJiss HeOOXOAMMO CIIEZ0BAaTh BCEM PEKOMEHIALMSIM B TIOJTHOM COOT-
BETCTBHHU C pazzenamu Hacrosmero PO. Kpome Toro, Heo0X0AMMO BBINOIHATH MECTHBIE HHCTPYK-
LMY, TEUCTBYIOIIME B JAHHOW OTPACIM MPOMBIIIIEHHOCTH, @ TaKKE APYrHe HOPMATUBHBIE JTOKY-
MEHTBI, ONPEAEIAI0IINE TPaBUIIa SKCILTYaTallK IEKTPOOOOPY 10BaHHUS.

2.2 IloaroroBka MoOay.Jsl K MCNOJIb30BAHUIO

[locnie momyueHus, JIMTENBHOIO XpaHEHWs] WJIM TPAHCIOPTUPOBAHUS MOJYJEH B TpaHC-
MOPTHOM Tape HEOOXOAMMO MPOU3BECTU BHEIIHUN OCMOTP TPAHCIOPTHOIO M YKJIAJIOUHBIX SIIUKOB
Y TIPOBEPUTH LIEIOCTHOCTD YIIAKOBKH.

[Tpu oOHapy>keHUM HapyLICHUs LETIOCTHOCTH TPAHCIIOPTHON WM YKJIQIOYHOH Tapbl HEOO-
XOAMMO COOOILIUTH O HAPYIICHUH MPEANPHUATHIO - H3TOTOBUTENIO. JlanbHeiias sKCIuTyaTanus Mo-
JUyJIsl BO3MOKHA TOJIBKO C Pa3pEIICHUs] IPEIIPUATHS - U3TOTOBUTEIIS.

Ecin menocTHOCTh Tapel HE HAPYIIEHA, MOAYJb CIEAYET M3BJIEYb U3 YIIAKOBKH, IIPOBECTH
BHEUIHUI OCMOTpP Ha OTCYTCTBUE MEXaHUYECKUX MTOBPEKICHUN U IPOBEPUTH €TI0 KOMIIJIEKTHOCTb.

B ciydyae xpaHeHUs WM TPaHCIOPTUPOBAHUSA MOAYJIS IIPU TEMIIEpAType HUXKE HYJIA rpaay-
COB, BBIJIEPXaTh €T0 B HOPMAJIBLHBIX YCJIOBHIX B TeueHHE 12 yacos.

2.2.1 Ilopaook ycmanoexku
[Ipn nepBOHa4YAIBLHON YCTaHOBKE MOJYJIEH CIEAYET BBIIIOJIHUTH CJIECIYIOINE JCHCTBUA:
» Ilepex HawaIOM MOHTa)Xka MOJYJIb CIEAYET OCMOTPETH LEIOCTHOCTH 3JEMEHTOB
IUIAThI, IEYaTHBIX IPOBOJHUKOB M OTCYTCTBUE IIOBPEXKICHNN Pa3bEMOB;
» C momorpio MEKporepekimoyareneii SAl cinenyer ycTaHOBHTh CKOPOCTh UH(OP-
MalMOHHOTO 0OMeHa (CM. Tabnuily 4);
» Ecim HeoO0X0oauMO ¢ MOMOIIBI0 iepeMbruek J1...J6 mpousBecTy coriacoBanue ¢Gu-
3MYECKON JIMHUU UH(OPMAIIIOHHOTO OOMEHa.
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Tabmuma 4
CxopocTb nepe- MUKPOIIEPEKJIFOYATEJIN SA1
Jadgu, 0/c 1 2 3 4

2400 OFF OFF OFF OFF

9600 ON OFF OFF OFF
38400 OFF ON OFF OFF
115200 ON ON OFF OFF
230400 OFF OFF ON OFF
460800 ON OFF ON OFF
921600 X ON ON OFF

2.2.2 Ilepeuunan nosepka
Ecnu Momynbs mpumMeHsiercs B cepax pacmpoCTpaHEHHUs TOCYAapCTBEHHOTO METPOJIOTHYe-
CKOI'0 KOHTPOJISI M Ha/130pa, OH IMOJUICKUT MEPBUYHOM MOBEPKE /10 BBOJA B IKCILTyaTaIUIO.

2.3 Hcnoab3oBaHue MOAYJIst
[Ipexxae yem Ha4aTh pabOTy ¢ MOIYJIEM, HEOOXOAMMO O3HAKOMHUTBHCS C AKCILTyaTallHOH-

HOW JOKYMEHTALUEW U KOHCTPYKIUEN MOYJIS.
[IpucoenrHeHre U OTCOEIUHEHUE PA3BEMOB MOYJIS JOJKHO IMPOU3BOIUTHCS MPHU OTKIIIO-

YEHHOM IUTAHUH.
3 TEXHHMYECKOE OBCJIY’KUBAHUE

PaGoTaronuii MOy b TEXHUYECKOTO 00CTY)KHBAHUS HE TPEOyeT.

4 TEKYIIAHA PEMOHT

Mopynb siBIsSI€TCS BOCCTAHABIMBAEMBIM U PEMOHTOIIPUTOIHBIM M3AenueM. B mepuon skc-
IUTyaTaly B CIIy4asx, He TpeOYIOIUX 3aBOJCKOTO peMOHTa (MJIM BbI30Ba OpHUTajibl MPEANPUSTHUS-
W3TOTOBUTEINSI) TIOTPEOUTENIO pa3pelIaeTcs CBOMMH CHUJIAMH MPOU3BOJUTH 3aMEHY BBIMICAIINX U3
CTpOst MOyJieH ¢ ucnonbzoBanuem 3UIL.

CBefieHUSI 0O HEUCTIPABHOCTAX 3aHOCATCS B pazjen “YdeT HeHCHpaBHOCTEH IMPHU IKCILTyaTa-

UK’ TacropTa.
5 HPABUJIA XPAHEHUSA

XpaHeHue MOIYJISI MOXKET OBITh KPATKOBPEMEHHBIM (FapaHTUHHBIM) U JUIUTENILHBIM B OTall-
JMBAEMOM XPaHUIIHLIE.

["apaHTUiHBIN CPOK XpaHEHHS MOJYJIsi C MOMEHTA U3rOTOBJIECHHUs: 42 MecsLa.

Cpok IIUTENBHOTO XpaHEHHsI MOAYJIS B OTaIUIMBaeMOM XpaHunuiie: 10 ser.

[Ipu xpaHeHUn MOAYJSI CIIEAYET BBIACPKUBATH CIEAYIOIINE TTApaMETPhl OKPYIKAroIIel cpe-

JIbL:

- B OTAaIJIUBA€MOM XpaHWIHUIIIE TeMIIepaTypa Bo3yXa JAO0KHA ObITh B Mpejaenax OT IUIoC 5
°C mo mmoc 40°C, oTHOCHUTENbHAs BIAaXXHOCTh 10 80% mpu Temmeparype mitoc 25°C 6e3
KOH/ICHCAIINH BJIary;

- coziepKaHie KOPPO3UIMHBIX areHTOB B aTMOC(epe XpaHWINIIA HE TOJKHO MPEBBIIIATS!

e cepHHCTOrO rasa - 20 MI/M° B CyTKH;
® XJIOPUCTBIX COJIEH - 2 MI/M B CYTKH.
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Monynes mepen 3akiagkod Ha JUIMTEIbHOE XpaHeHHe (110 MCTEUCHWHM TapaHTUHHOTO CpOKa
XpaHeHus1) TOJKEH ObITh IePEKOHCEPBUPOBAH.

KoncepBatus noimkHa MpOBOAUTHCS B MOMEIICHUH TP TemmepaTrype Bo3ayxa rmitoc 20°C
+5°C ¥ OTHOCHTEIIBHOH BIaXXHOCTH He Oosee 70% 0e3 pe3kux kosiebanmii Temrepatypsl. [Tomerne-
HUE JIOJDKHO OBITH 3alllUIIEHO OT MPOHUKHOBEHUS B HEr0 aTMOC(EPHBIX OCAJKOB U KOPPO3UOHHO-
aKTUBHBIX T'a30B (XJIOp, CEPOBOIOPO, aMMHUAK, CEPHUCTHIN Ta3 u Ap.). [Ipu nmpoBenenuu padbot mo
nepeKoHCepBalMU cleayeT cobmoaars TpedoBanus 6ezomnacHoct o 'OCT 9.014-78.

6 TPAHCIIOPTUPOBAHUE

TpancnopTHast Tapa ¥ ynakoBKa 00eCMEeYHBAIOT COXPAHHOCTh MOJIYJISI TIPH TPAHCIIOPTUPOBA-
HUM BCEMHU BUIAMH TPAHCIOPTA: aBTOMOOHIIBHBIM, JKEJIE3HOA0POKHBIM, BO3AYIIHBIM (IIPH YCIIOBUH
pa3MelieHust MOyJisl B TEpPMETU3UPOBAHHOM OTCEKE) B COOTBETCTBHHU C MPaBUIIAMU TPAHCIIOPTUPO-
BaHUs IPy30B HA COOTBETCTBYIOIIEM BHJIE TPAHCIIOPTA U MIPU XPAHEHUU €0 B TEUEHHE CPOKOB, yKa-
3aHHBIX B paszene 5.

[Tpu TpaHCTIOPTHPOBAHNH YITAKOBKA MOAYJISI JIOJDKHA OBITH 3allUIIEeHa OT MPSIMOTO BO3JECHCT-
BHsI aTMOC(EPHBIX 0CATKOB.

TpancnopTupoBaHre BCeMU BHIaMU TPAHCIIOPTA MOKET MPOBOIUTHCS B CIEAYIONMIUX YCIOBH-
X

1) temmepatypa okpy:karoiero Bozayxa ot Munyc 50° C go umoc 70° C;

2) oTHocHTeNbHAas BIaKHOCTh 98% mpu Temmnepatype mitoc 25° C;

3) armocdepnoe aasnenue ot 12 xlla (90 mm pt.ct1.) 1o 100 kIIa (750 MM pT.cCT.).

[Tpu morpy3ke M BBITPy3Ke MOJYJIM HE OpocaTh, COOMIOAATh MEPHI IPEJOCTOPOKHOCTH OT TO-
BPEKICHUS TAPHOTO SIIIHKA.

[Tocne morpy3ku B TpaHCIIOPTHOE CPEICTBO SIIIMK 3aKPEIUIAETCS C LEeNbl0 UCKIIOYEHUS BO3-
MO>KHOCTH €T'0 MPOU3BOIBHOTO MEePEMEIICHUSI.

7 TPABUJIA O®POPMJIEHUSA 3AKA3A

ITpn odopmieHun 3akaza Ha MOAYJIHM B OJaHKE 3aKa3a HEOOXOJMMO yKa3aTh CIEYIOIINE
JTaHHBbIE:
e “HammeHoBaHue” - yKa3bIBaeTCs MOJHOE HAUMEHOBAHUE MOAYJIS C YYETOM MoaAu(uKa-
LHn;
e “Kon-B0” - yKa3bIBa€TCs KOJIMUYECTBO MOCTABIIAEMBIX U3/1€IUNA JAHHOTO HAUMEHOBAHMUS.
Kpome Toro, B Gi1anke 3aka3a MOTYT ObITh OTOBOPEHBI OCOOBIE YCIIOBUS IIOCTABKH MOJIYJICH.
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Homep HnenTudukarop Homep
KOHTAKTA | cyryana KOHTAKTA
A2 GND GND C2

A4 ov ov C4

A6 +24V +24V C6

A8 0ovS C8
A10 C10
Al2 ADRB?2 C12
Al4 Cl4
Al6 Al (RS-485) | B1 (RS-485) Cl6
Al8 0VI1 0VI2 C18
A20 A2 (RS-485) | B2 (RS-485) C20
A22 ADRBO ADRBI1 C22
A24 ADRO ADRI1 C24
A26 ADR2 ADR3 C26
A28 +24VR +24VR C28
A30 ov ov C30
A32 GND GND C32

okoeBKa cHCTEMHOI0 pa3beMa MoayJisi, XP2

Homep Hnentuduxarop Homep

KOHTAKTAa CHIHAJIA KOHTAKTAa
1 +IN1 -IN1 14
2 +IN2 -IN2 15
3 +IN3 -IN3 16
4 +IN4 -IN4 17
5 +INS -INS 18
6 +IN6 -IN6 19
7 +IN7 -IN7 20
8 +IN8 -IN8 21
9 +IN9 -IN9 22
10 +IN10 -IN10 23
11 24
12 25
13 0OVA

[oxoneBKka 00beKTHOTO pa3beMa MoayJisi, XP1

IIpunoxenne B
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IIpunoxenne E

IHEPEYEHb JTJOKYMEHTOB, HA KOTOPBIE JJAHbI CCBIVIKA B HACTOAIILEM P39

O06o3HavYeHNE TOKYMEHTA

HaunmeHnoBanue nokymeHTa

AJII'B.420609.004 11

[TakeT npukIazHBIX NPOrpaMM TECTHUPOBAHUS KOHTPOJUIEPOB
9K-2000, DCS-2000 u DCS-2001. PykoBoacTBo 1o tecTupo-
BaHUIO, HAJIAJIKE U PEMOHTY MOJYJIEH.

WNuTerpupoBaHHas cucTeMa pa3pabdOTKH MPUKIATHOTO IIPO-
rpammHoro obecriedenuss CONT-Designer for Windows. Py-
KOBOJICTBO IPOTPAMMHUCTA.

Omnucanne ¢ynkmuit 6udbamorekn MODULE.LIB. PyxkxoBo-
JICTBO TIOJIb30BaTEIIsI

I'OCT 14192-96

MapkupoBKa Irpy30B

I'OCT 515-77

bymara ynakoBo4yHass OMTyMHpOBaHHas U jAerteBas. TexHuye-
CKHE YCJIOBUS

I'OCT P 52901-2007

Kapron rodpupoBaHHBIN I YITAKOBKH TPOAYKIIWU. TexXHU-
YECKUE YCIOBHS

I'OCT 9.014-78

EK 3KC. BpeMeHHast npOTUBOKOPPO3HOHHAS 3alIUTa U3/IEITHI.
O06me TpeOoBaHUs
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