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UTOIM BbICTABKU «PAOUOINEKTPOHUKA U
NMPUBOPOCTPOEHUE-2004» (r. CAHKT-INNETEPBYPT)

C 16 no 19 HonGpn 2004 rona B CaHkT-NeTepbypre B
CnoptuBHo-KoHuepTHOM Komnnekce npowina 4-s1 Mex-
AyHapoaHan CneumanusMpoBaHHas BbicTaBka «Paguo-
3neKkTpoHuKa u npubopocTpoeHue» (Papdn-3xcno).

OpraHusaTop BhicTaekM — BrictaBouHoe o6bepgu-
HeHWe FARExpo, coopranmsatop «3kcnoTexHoKoM».
Mpwv noppnepxke: AaMunucTpaumm CankT-lNMetepOypra,
Poccuinickoro areHTcTBa NOo cCUCTEMaM ynpasneHUs
(PACY), Accounauymm Poccuiickux guctpubbioTopos
3NEeKTPOHHbIX KoMMNoHeHToB (APH3K).

B «Pap3n-3kcno-2004» npuHano yyvactne Gonee
150 dovpM 13 Pocenn, Benapyccum, YkpauvHbl, Jlateun,
lepmannn, Nonnanguw, Taneansa. Cpegn Hux: Actel,
FEK COMPANY, Gembird Components, ITC 3nekTpo-
HUKc, Pacific Microelectronics inc., Rainbow
Technologies, «A6pnc CMN6», «kABUTOH», «Apryccodt
Komnanuuny», «vpukoHp», «Mpynna 3JIKO», «[Onan-
OnekTponioke», «Aunonb», «3onotoi LWap», «Kom-
nan», «Mera-3neKTpoHuka», «MUKpo3M», «M3N»,
«Huvkonbe», «lMetepbyprckaa OnekTpoHHasa Komna-
HUs», «lMNeTpoHTpein», «Mnanap», «MNnatax», «CuUMm-
MeTpoH», «YHuBepcanllpubop», «3AKuT», «3BnekTpo-
Mup», «3nekTpocHab», «3ANMM», «ANTex» U ap.

O6was nnowanb BoicTaBkM coctaskna 1 300 MeT-
po.. Buictaeky nocetuno 6onee 15 000 yenoeek.

OcHoeHas Yactb noceTuTenei na Cankr-lNetepOyp-
ra n JleHvHrpapckon obnact — 84%, Ha BTOPOM Mec-
Te no nocewaeMmoctT Mockea — 8%, 13 gpyrix ropofoB
Poccum — 5%, CHIT — 2% v ganbHee 3apybexbe — 1%.

Ycnex BbICTaBkM BO MHOTOM OOBbACHAET NpofymMaH-
Hasd KOMNMeKcHas peknaMHas KaMnaHus, HanpasneH-
Has Ha npueneYeHVe pasnNUUHLIX FPYNN YYacTHUKOB U
nocetutenel. bbiNy 3apeicTBOBaHblI BegyLuMe paguo-
cTaHuuW W TeneKaHankel ropofa, cneuyanvanposaHHble,
oTpacnesble U3faHVa, MaccoBasd M fenosas npecca.

3a MecsL [0 OTKPbITUA BEICTABKU BhILLEN B CBET 3KC-
npecc-Katanor. Ero pacceinka ocyllectenanace BMec-
Te c npUrnacuTenbHeIMW SUneTaMn 1 fenoBon Nporpam-
MO no cneuvanbHon agpecHon 6ase, copepxallen
6onee 15 ThiC. NOUTOBLIX U 3NEKTPOHHLIX afpecoB.

He MeHee BaxHOW 3apiayein opraHM3aTopbl BLICTaBKU
BUOSAT B TOM, YTOObI co3aaTth GnaronpysiTHbie yCNoBUst ANs
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HOpManbHon paboThl ee yYaCTHUKOB U NOCETUTEnNe.

B paMkax BhbicTaBkM «Papgdn-39kcno» Obina nofaro-
ToBneHa fenoeas nporpaMMma «KoMnnekrywuwye, Tex-
Honorun, o6opyfoBaHne paguo3nekKTPOHUKU U npubo-
pocTpoeHusa». Buino nposefeHo 32 4Yaca ceMUHapoB
dbupmamu: Actel, ITC 3nektpoHukc, Rainbow
Technologies, «Butan 3nekTpoHuKe», «unonby,
«M3W», «MeTpoUHTpeiin», «Mnatar», «Papap-1»,
«CvMMeTpoH», «YHuBepcanllpubop», «9nTex», B KO-
TopbIX NpUHANO ydyacTthe 6onee 2 500 cneunanucTos.

Mo MHeHWIO pyKkoBoaWTenei HecKonbKUX BedyLmx
dVPM, NpUHYMaBLLKX ydyacThe B MIOHXEHCKOW BhICTaB-
Ke «Productronica» (oHa npoxogvna HecKonbKMMW He-
JensMn paHble BbicTaBkn B CaHkT-TleTepbypre), no-
cewaemMoctb «Pap3n-3kcno» He yctynaeT MIOHXeHC-
Kon. bonee Toro, Mo MHEHUI 3TUX pyKoBOoAUTene,
«Pap3n-3kcnoy», Gnarogapsa cTapaHUsaM opraHusaTo-
pos, nonyunnack 6onee npefcTaBUTeNbHON U UHTe-
pecHol 1 cTana ovepefHbIM COOLITVEM B pa3BUTUM pa-
INO3NeKTpoHUKN N npubopocTpoennsa B Poccun.

Pesynktat onpasfgan oxugaHua: MHorve vpMbl BO
BpeMs 3aKpbiTUsA BbicTaBkM 2004 rofa 3assunu o cBo-
eM ydactun B cneflyowieM 2005 rofly.

A 3TO ANs opraHn3aTopoB — 3HaK ycnexa v foeepus
y4acCTHVKOB.

Io ectpeun B NCKK 15-18 HosGps 2005 ropa Ha 5-
oW cneumanuavpoBaHHON BbiCTaBke «Papg3n-3Kcno».
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FAHHOBEPCKAA APMAPKA 2005 (C 11 NO 15 AMNPENA)

laHHOBepcKan ApMapKa exeroaHo npeaocTaBnNaeT
NpeanpUATUAM LMPOKNE BO3MOXHOCTH ANA Npe3eHTa-
LIMM MEXOTPAacnNeBbIX TEXHOMOMMN, UHHOBaTUBHbLIX CH-
CTEeM M KOMMOHEHTOR, a TakKke pelleHuii B obnacti 060-
pynoBaHua ana asromarusaumvn. C 11 no 15 anpenn
6onee 6000 yuyacTHukoB u3 60 cTpaH Mupa NnpeacTaBAT
Ha nnowanu okono 200 000 kB. M BeChb CNEKTp AOCTU-
}eHUN NpomMbIWeHHON aBToMaTusauun. Begywme or-
pacneBble BbicTaBKkn «Factory Automation» mn
«INTERKAMA*» Tenepb exeroaHo 6yayT cocTaBnATh
appo NaHHoBepckon ApMapke.

YHUKanbHbIN cNekTp npepnoxeHuin B obnactn o6o-
pyaoBaHua ana asTomatusaumy, 6e3ycrnoBHO, OLEHAT U
y4acTHUKW, U noceTuteny. TonbKo Takas «ropuscHTanb-
HasA» BbICTaBka kak [aHHOBepcKasa ApMapka moxet Ona-
rogaps ceovM macwtabam NpoaeMOHCTPUPOBaThL peLle-
HWA ansA nbbix BUAOB NPOMBLILLNEHHOrO NPOV3BOACTBA.
Lnpoyaniumin cnekTp npeanoXxeHuii raHHOBEpCKon Ap-
MapK/ oxeaThiBaeT NpakTU4eckn Bce oTpacnu.

MHorouncneHHble AoNONHUTENbHLIE paMOYHble Me-
ponpuaTUA, KOHrpecchl U opyMbl NoA4YepKMBaloT 3Ha-
YeHWe 3TON BLICTaBKW. Hapsaay ¢ uHdopmauven o npo-
AykTax 3gecb 6onblwoe BHYMaHWe yaenseTca BOMNpo-
cam obpasoBaHVA U nosbileHWsa Keanudukauuy. LLn-
POKUIN CNEKTP NpeanoXeHWin BeiCTaBkU U UHGopMaTUB-
Has pamoyHas nporpamMMa, BKNw4yawwas cneunanb-
Hble NMoKasbl, MHOTVe U3 KOTopbiX AebiTupyroT Ha ak-
HoBepcKol apmapke B 2005 roay, a Takke KOHrpecchl,
nybnuuHble ANCKycCcUM U LMKNbI AOKNaaoB, NO3BONAT
COCTaBUTb YHUKanbHOe Mo oXBaTy NpeacTtaeneHve o
paspaboTkax, HOBbIX TEXHONOTMAX U BO3MOXHOCTAX
npegnpuaTuin. B otnnune ot HebonbLIMX OoTpacneBbiX
BbICTaBOK, AalLWMX NULLL YacTUYHOe npeacTasnexHve o6
oTAenbHLIX CerMeHTax NpoMeiwneHHocTH, FaHHOBepC-
Kas sipMapKa MONHOCTBI0 OTBeYaeT 3anpocaM phiHKa,
TpedyLwrM Cepbe3HbIX peLleHUn.

OpvHHaguaThb BeAyLmx
oTpacneBbIX BbICTABOK OAHOBPEMEHHO

laHHOBepcKas spmapka oTpaxaeTr convxeHve N UH-
Terpayuio TeXHONOM U SKOHOMUKU Ha MeXXAyHapOaAHOM
yposHe. OgvHHaguaTbh BegyLuMx OTpacneBbiX BLICTABOK
NPOAEMOHCTPUPYIOT NepcrnekTUBHble TeHAEHLWW, UHHO-
BaLVM U KNo4YeBbie NpoMbILLNeHHbIe TexHonorum oyay-
wero. TakuM BEICOKMM LENSIM COOTBETCTBYET U NO3YHr
«One place to be». OH nopyepkrBaeT NpvBneKarTenb-
HOCTb ApMapKk1, NO3BONAOLWEN B OAHOM MeCcTe U B OAHO
M TO e Bpems cocTaBUTb MacltabHoe npeactaeneHve
0 npoueccax B NPOMbILLNEHHOCTU — OT pyHAaMEHTarb-
HbIX UCCrenoBaHuii Ao aBToMaTtusauun, oT 3Hepru po
CepBUCHLIX ycnyr Ans notpeburenen.

Bepyuwmne otpacnesbie BhicTaBkn «Factory
Automation» 1 «INTERKAMA*» KoMnneKcHo NpeacTasaT
B BOCbMM BLICTaBOYHbIX NaBunboHax (c 7 no 9, 11 v c 14
no 17) uyeno4yky cospaHunst nOGaBNEHHOW CTOMMOCTU B
npombILLNEHHOCTU. TlepeyeHb oTpacnen Bkn4aeT non-
HbIlA cnekTp oT A (aBTomoOunecTpoerve) Ao Z (LeMeHT-
HaAa npowmbilwneHHocTb). B pononHenve K «Factory
Automation» n «INTERKAMA*» B 2005 ronly Tematuka Bbi-

CTaBKM NOMnonHUTCA aBTomaTusauuein NPOMbILLNEHHBbIX
30aHun. HoeBrHKon ctaHeT «Anwenderzentrum Robotik»
— 3/eCb U3roToBUTENU CUCTEM U npoussoantTeny po6o-
TOB AN NPOMBILNEHHOCTU U cepBUCa NPOAEMOHCTPU-
pPYIOT BO3MOXHOCTU NpUMEHeHUs cBoeil NpoayKuun B
HoBbIX cpepax. HoBas BaxHas akcrnosuuyms «Wireless
Automation» («becnpoBogHas aBTomaTusauus») cooT-
BeTCTBYEeT TeHAeHUUAM GecnpoBoaHON KOMMYHUKaL A
B NpomMeiluneHHon cdepe. Ha KonnekTMBHOM cTeHAe
«CoillTECH» 6yayT npeactaeneHbl NpoAYKTHI U ycnyr U3
obnact NpousBofcTBa TpaHcHOPMaToOpoB U MOTOPOB.
CneumnanbHbii nokas «Automation live» ouyaposan ny6-
nuky ewe B 2004 roay. Ha npumepe KpynHoro npombitL-
neHHoro npepnpusaTUA SyayT NPoAEMOHCTPUPOBaHLI UH-
HOBaTVBHbIE pelleHns B obnacT asTomatusaymm, oxea-
ThiBaKLWME Takke NoCcTaBKM KOMMNOHEHTOB.

Mposopnmasa opvH pas B ABa ropa MexayHapoaHas
oTpacneBas BbicTaBka «Motion, Drive & Automation»
(MDA) BxoauT B UMcro Hanbonee NonynsapHbIX cOObITUIA
FAHHOBEPCKOW APMAPKW. B nasunkoHax ¢ 19 no 26,
a TaKke Ha OTKpbIThIX NnoLaaKax yyacTHUKN NpoaeMOoH-
CTPUPYIOT BECb CMEKTP MeXAyHapoAHbIX NpeanoxeHuin
B 06NacT NpUBOAHLIX U r’MApaBnUyecknx TexHonorvin. Ha
cneuyanbHbIX Nokasax B pamkax MDA 6yayT npeacrtas-
neHbl Te obnacTu, rge NpyBoAHasA U rmgpasnuyeckas Tex-
HWKa UrpaeT peLuatowlyto ponb. Ocoboe BHUMaHWe OyneT
yAeneHo TeHAeHUMsIM U HOBbIM pa3paboTkam B obnacTtu
poboToTexHUKn, cuctem «Condition-Monitoring», BogHOMR,
MOOUNBHON MMAPaBNVKM 1 KOMNPECCOPHOM TEXHUKU.

Cuctembl «Condition-Monitoring» ctaHyT ogHow U3
LeHTpanbHbIX TeM BCel BoicTaBk MDA. [1ns Toro Utobbi
LeneHanpaeneHHoO NnokasaTb BO3MOXHOCTU KOHTpons
M ANarHoCTUKU KOMNOHEHTOB U CUCTeM, Komnaunus [oii-
ye Mecce Al BrnepBbie opraHusyeT cneuuanbHbIin No-
ka3 «Condition-Monitoring-Systems». B naevneoHe 24
yHacTHUKN NPOAEMOHCTPUPYIOT, KaK NOCTOAHHLIN KOHT-
ponb NO3BONSAET CBOEBPEMEHHO pacno3HaTb BO3MOX-
Hble Heronaaky U onpepenuTb cTeneHb UsHoca obopy-
DOBaHWUA Mpexae Yem OH CTaHeT MpUUYUHOM BbIXOA U3
cTpos uenoro npoussoactea. Cpeacrea CUCTEMHOIO
KOHTponsa Heobxoavmbl npexae BCcero Tam, rae ycra-
HOBNEHOo TpyAHoaocTynHoe obopyaosaHue.

«Digital Factory» — oTpacneeas BricTaBka UHTerpu-
pOBaHHbIX NpoLeccoB U MHPOPMaLUOHHBIX TEXHONO-
rMin — npekpacHo eBnucanack B KoHuenuuio MaHHoBep-
CKOM AipMapKM Kak BbiCTaBka, npepnarawwas peie-
HUA Ana Bcex obnactei NPOMbILLNEHHOro NpousBoAa-
ctBa. lNocne BrnevyaTnawwero aebiota Ha npownorop-
Hell aHHOBEepCKoON ApmapKe aTa BhiCTaBKa, KoTopon
yoensieTca noebilleHHOe BHUMaHWe, B 2005 rogy no-
MONHUTCA elle OAHOW aKTyanbHoW akcnosuvumen. lNa-
BUNLOH 16 NpeaoCTaBUT CBOK TeppUTOPUKD Ana pas-
MeLLEeHUs NpeanoXxeHnin B obnacty nporpamMmMHbIX Npo-
AYyKTOB U ycnyr no paspaboTke HOBOWM npoayKuUK U yn-
paBneHuto XU3HeHHbIM LUKNnoMm npoaykunn (PLM).
«PbBIHOYHaA nnowagb» B LEHTpe naeunboHa 16 cra-
HeT 3epkanom Bcero crektpa npepnoxenuin «Digital
Factory» 1 mecTomM BCTpe4 AnA npeactasuTenei cpen-
Hero 6u3sHeca. B kaxpom U3 yeTbipex TemMaTUyecKnx
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paspenos cneyvanucTel oTpacnu 6yayT oteevyatb Ha
CINOXHbIE BOMPOCHI NoceTUTenew, KacawLwmecs KOHCT-
pyvpoBaHus, NNaHUpoBaHUsA, NpoU3BoACTBa, cepBUCca
M KoOHCanTWHra B 3Ton cpepe 3KOHOMUKN.

Ha «MicroTechnology» — BegyLei oTpacnesom BhIC-
TaBKe NPUKNagHON MUKPOCUCTEMHON TEXHUKWN U HaHo-
TEXHONOTUI, KoTopasa pasMecTUTcs B nasuvnboHax 14 v
15 — yyacTHUKM NpeacTaBAT MHHOBATVBHbIE Npeanoxe-
HUA AnA BceX cdrep NPOMBILLNEHHOCTH, OT MeAVLMHCKON
U nasepHom TEXHVKM A0 ONTUKM U 3HepreTVkn. Ha HoBoM
crneynanbHoM nokase «SchauPlatz NANO» 6yayT npo-
AEeMOHCTPVpOBaHbl pelleHns U3 obnacTt HaHOTeXHONo-
Ml U KOHKpeTHble NpuUMepbl UX BONNOWeHWA. 3Haun-
TenbHbIMW NYHKTamMy NporpamMmmbl BEICTABKW CTaHyT
«FORUM MicroTechnology», KONNeKTUBHLIA CTeH
«LASERTECHNOLOGY» 1 cneyyanbHbiit Nokas,

BuictaBka «Research & Technology» — pbIHOK WHHO-
Bauuin B obnacTn nccnepoeaHvii U paspabotok — Gyaer
HaunHaa ¢ 2005 ropa pasMewaTbca B CeBepHON YacTu
BbICTABOYHOTO KOMNNeKkca, B naBunboHe 2. CnegyeT 3a-
MEeTUTb, YTO ee TemaTuKa OyneT B TO UNU UHOW Mepe
oTpaxeHa U Ha Bcex Apyrvx ebictaskax TAHHOBEPCKOW
APMAPKW. MNpembepoit BLICTABKM CTAHET KONNMeKTUBHaA
akcnosnyma «SuperConducting City». 3geck OyayT ne-
MOHCTPUPOBATLCA MHOMOCTOPOHHUE BO3MOXHOCTU CyI-
panpoBOAHVKOB N HU3KOTeMMnepaTypHbIX TEXHONOMVI, B
nepeyto o4vepeab B CekTope 3Heprn. Ha cneymansHom
3KCNO3ULMK, NOCBALLEHHOW B3aMMOAENCTBUIO YernoBeKa
U TEXHUKW, KoTopas nornb3osBanacb 60nbmM ycrnexom y
nybnvkn ewe B 2004 roay, HanayT oTpaxeHe npobne-
Mbl yAo6CTBa U HapEeXHOCTU yrnpaBneHsi COBPEMEHHbI-
MU TexHUYeckumu npubopamn. PeIHOK BakaHcuin «Job &
Career Market» pasamecTuUTcsa Takke BO 2 naBUNboHe —
Ha 3ToT pa3 nop aesnsom «Career meets Engineers».

Ha Bepyulen MexayHapoaHOW oTpacneBom BhICTaBKe
«Energy», nocesilLLleHHON 3HeprotexHonorusaM, so3oot-
HOBMNAAeMbIM BUAAM 3HEprn U 3HepreTUHeckomy Xo3sai-
cTBy, OyneT npeacraeneH BeCb CreKTp npeanoXxeHuin B
obnacty nony4yeHuss aHeprm N aHeprocHabxeHWs Npo-
MbILUNEHHbIX, peMecneHHbIX NpeanpuaTUiA U Apyrx no-
Tpebutenei aHepriv. B nasvnboHax ¢ 11 no 13 yyactHu-
KM NO3HaKOMAT noceTutenemn ¢ peweHusMU, OpUeHTU-
POBaHHbIMWY Ha KOHKTPeTHbIe rpynnbl noTpebutenei. MNpu
3aToM ocoboe BHUMaHWe ByaeT yaeneHo adheKTUBHOCTU
3HeprocHabtXxeHWs U rpaMoTHOMY YNpaBneHuo pecypca-
vu. B nasuneore 13 6yayT npeactasneHbl TEXHONOMUA
nonyyeHvst sSHeprm U3 aHepreTMHecknx s4yeek, Boaopo-
ha, cnocoGbl MCNoNb3oBaHUA 3HEprMn conHua, BeTpa,
Boabl U 6MoMacc. BnepsBbie Ha BhICTaBKe OTKpoeTcs
MexayHapoaHbii vHaHcoBhin opym « 1t Hannover
REFF — International Finance Forum», ydactne B KOTO-
poM NpUMYT PUHAHCUCTBI C MUPOBOW WU3BECTHOCTHI.
MaeBHbIMU Temamu dopyma CTaHyT hUHaHCUpoBaHWe
NPOeKTOB, BEHUYpPHbIA Kanutan 1 ¢rHaHcUposaHe 13
YaCTHBIX UCTOYHVKOB NPVYMEHUTENbHO K HOBLIM YreHam
EC v BegywmM pbiHkaM 3KcnopTa.

YuacTHukM BeicTaekK «SurfaceTechnology mit Powder
Coating Europe» npeacrtaeaT HoeeWnwwWe paspaboTku B
obnacTty TexHonoruii 06paboTkM noBepxHOCTU. B HIHeLl-
HEM rofly BbiICTaBka pasMecTUTCA B naBunboHe 6 — He-
nocpeacTBeHHO Mo COCEeACTBY C BLICTaBKaMW, NOCBALLEH-

HbIMW MoCTaBKaMm KOMNOHEHTOB Ansd cOopoYHOro npous-
BOACTBa M aBTOMaTU3aun B MPOMBILLNEHHOCTH.

MexpyHapoaHasa oTpacnesas BbICTaBKa
«Subcontracting», noceseHHas NocTaBkaM KOMMOHEH-
TOB U MaTepuanoB Ans aBTOMOOUNLHON MPOMbILLNEH-
HOCTW, CTaHKO- U MalWMHOCTPOEHUS, CYLLEeCTBEHHO OOHO-
BMNa KoHuenuwuio K anpento 2005 r. Tenepb oHa pa3mec-
TUTCA B NnasunboHax 3, 4 U 5. B LieHTpe BHYMaHUA BbIC-
TaBkM ByayT CTaHKo-, MaMHOCTpoOeHWe N asTomMobunb-
Has NPOMbLILLNIEHHOCTb. HOBMHKOI BBHICTaBKW CTaHeT cne-
ymanbHbin nokas «Material Trends 2005», Bknoyatowmmn
BLICTABKy naypeatos npemMuun «iF material award». Ha
«¥Ynve matepmanos» nocetuteny CMoryT no3HakomMmTb-
CA C HoBbIMU paspaboTKamy B obnact matepuarnos, a
Takke — Ha npumepe 500 kKomOUHaUWN — C HEN3BECTHbI-
MU paHee codeTaHvsaMU maTepuanos. Ha cneyvansHoM
nokase «Automotive Forum», KOTopbithi COCTOUTCA B Na-
BUNLOHEe 4, NpeacTaBAT CBOW NpeanoXeHus noctasLn-
KW npeanpuUsaTvini asToMOOUNBHON NPOMBILLNEHHOCTH.
TexHW4yeckux crnevyanucTos npuBnedeT MHHOBaLMOHHBIN
POPYyM WHXEeHepHbIX MaTepuanos.

HERMES AWARD 2005 — mexayHapoaHasn npemMus
FaHHOBepCKOM ApMapku B 06N1acTU TEXHOMOIUA
Mpemna HERMES AWARD B odepeaHoi pa3s Oyger

BpyYeHa Ha NaHHOBepcKon Apmapke. YUacTue B KOHKYp-
ce MOXEeT MPUHATL Nbon HemeLKniA UNK 3apybexHbIn
3aKcnoHeHT MaHHoBepcKon apmapke 2005. MNpemnanib-
HbI poHp coctaensAetr 100 000 espo. NMeHHo [aHHO-
BepcKasa sipMapka KakK BaxHeilee MexayHapoaHoe
cobbiTe B 06nacT¥ NPOMBLILLIIEHHOCTU U TEXHONOTUi U
MexayHapoaHasa nnatdopma Ans MHHoBauuin CTUMynn-
pyeT pa3paboTyMKOB K TBOpYECKOn peanusauun 3apad U
CO30aHUI0 TEXHONOIUIN, OPUEHTUPOBAaHHLIX Ha noTpeb-
HOCTU 3aBTpaLlHero AHs.
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OUPMA CONTA-CLIP PABPABOTAJIA HOBbIE KINEMMbI
C TBEPAOTEJIbHbLIM PENE

®dupma Conta-Clip pazpaboTrana HoBbI€ KNEeMMbI
C TBepAaoTenbHbIM pene. Ux rmaBHon oTnuuurenb-
HOW OCOGEHHOCTLIO ABNAETCA KOMNaKTHLIE rabapur-
Hble pa3Mepbl (WnpuHa 6,2 MM), 4TO No3BoONAeT ycTa-
HaBNUBATb UX B 3N1eKTpoobopyaoBaHMe C MUHUManb-
HbLIM YCTAaHOBOYHLIM NMPOCTPaHCTBOM.

Knemmbl yctanaenueatotca Ha TS 35 DIN peiiky.
CneunanbHas 3awenka CnyxuT ANnA HaaexHowh Gno-
KUPOBKW N NPOCTOro M3Bne4YeHUss pene U3 KNemmbl.
Bce peneiiHbie kNneMMbl MOTYT MMeTb NGO NPYXWH-
HbI, NGO BMHTOBOM TUN noacoeauHeHusa Kabens.

OcobGeHHoOCTH:

— MoaynbHasa KOHCTPYKLUS;

— lNpocToTa B 3kcnnyatauuu;

— CneuvanbHbii MexaHnam ans ONoKUpoBKN U U3-
BreYeHVs pene;

— HapexHoe coeavHernsa (Npy>XWHHbBIA UNWY BUHTO-
BOW TUN NoacoeavHeHVs);

— YctaHoeka Ha TS 35 DIN peiiky;

— BcTpoeHHbiit cBeToavoa U cxema 3alunThl;

— Bce TUNbI kNemMM MoryT ObiTb BhIMONHEHbBI KaK ¢
MPY>XXUHHBIM TUMOM COeAWHEHUA, TaKk U C BUHTOBLIM;

— WWnprHa pene Bcero 5 mm.

®UPMA EPCOS PA3PABOTAJIA MATTOTABAPUTHDBIE X2
METANNONNEHO4YHbLIE KOHAEHCATOPbLI C HOMUHATIBHBLIM
HAMPSA>XXEHUEM 305V AC U PABOYEU TEMIMNEPATYPOU 125°C

OTnuuUnTEenbHON 0COGEHHOCTLIO HOBOW CEpUM Me-
TannonyeHo4YHbIX KOHAEHCAaTOPOB ANA NOAAaBNEHUs
3NEeKTPOMarHUTHLIX NOMex Knacca X2, paspaboraHHoun
tdupmoin EPCOS, siBnaoTca Manbie rabapuTHble pas-
Mepbl U MaKCUManbHas pabouas TemnepaTtypa: 125 C.

HoMunHanbHoe HanpsikeHWe KoHpaeHcaTtopos 305 V
AC, 3HadeHns emkoctn ot 10 nF go 10 pF.

IaHHble KoHaeHcaTopbl NPUMEHSAIOTCA ANS noaaene-
HUSA MOMEX, BbI3BAaHHLIX MEPEXoAHbIMU NpoueccaMn U
3awuThl naen U eitosoro obopyaoBaHna OT nopaxe-

HUA 3NEeKTpUYeCKMM TOKOM.

OcobBeHHOoCTM:

— KomnakTtHbie rabaputHbie pasmepbr;

— MakcvmanbHas pabodvas Temnepartypa: 125 °C;
— Ouanextpuk: nonunponuneH (MKP);

— MNnactukoebin kopnyc (UL 94 V-0);

— Nepmetnsauyma anokcuaHon cmonoi (UL 94 V-0);
— CamoBoccTaHasnMBawLe xapakTepucTuky;

— 3Havenus dV/dT: go 550 V/us.

OUPMA EPCOS ONTUMU3UPOBATIIA KOHCTPYKLUUIO PA3PAOHBIX
PE3NCTOPOB, KOTOPbIE YCTAHABITMBAIOTCA HA PFC KOHOEHCATOPDI
EPCOS AnA KOMNEHCALU PEAKTUBHOU MOLLHOCTU

®upma EPCOS onTuMn3npoBana KOHCTPYKLMIO
pa3psaaHbIX PE3UCTOPOB, KOTOPLIE
yctaHaBnuBawTtcA Ha PFC koHaeH-
cartopsl PhaseCap n PhiCap EPCOS
ANA KOMMNEeHCauun peakTUBHOM
MOLUHOCTMH.

Bnaropapa HOBOWM KOHCTPYyKUUU
yBenuuunacb HagexHoCTb pesncTo-
POB M yNpOCTUNCA NX MOHTaxX.

Tenepb 3TV pe3ncTopkl He NoCcTaB-
NATCA OTAENbHO, a BXOAAT B KOMIM-
NeKT BMecTe C KoHgeHcaTopamu.

PaspspgHble pesncTopbl npea- i i
HasHadeHbl AnA paspagkyu KoHOeH-
CaTopoB € Lenbio 3awuThl OT nopaxeHusa ToKom. OHU

EPCOS

— B440
= 66C3180D001
PC 2R227R

paspsaxalrT KoHgeHcaTop Ao 3HavyeHus 75 B unv meHb-
we B Te4eHu 60 cekyHa. lNMepen nosTop-
HbIM NoAcoeAUHEeHWeM KoHAeHcaTophbl
DOMKHbI ObITb paspskeHbl Ao 10% vnm
MeHbLUE MO CPaBHEHUIO CO 3HayeHWeM
CBOEro HOMWHaNbLHOIO HanpsXXeHUus.

PaspsapHbie pesuctopbi EPCOS
obecneyrBalT 3aWUTy OT NOPaKeHUs
ToKOM IP20 B CoOTBETCTBUU c
VDEQ106 vactb 100, Hanpumep, Henpo-
M3BONbHEIM KOHTaKT UNU KopoTKoe 3a-
MbiKaHWe mexay dason 1 semneit. MNop-
coefiHeHWe Kabenei Takke ocyLllecTB-
naetca 6onee NpocTo.

http://diaieiectroiux.ru
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ABTOMATUYECKUE NNIUHU ONA N3roTOBIEHUA
OTAEJNIbHbLIX MPOBOAHUKOB

ABTOMATUYECKAA NMUHNA ZETA 655
ABTOMaTUHECKas NVHWUA YCTaHOBKU KOPNYCOB MpoOBOAaA
Zeta 655 BonnowaeT KoHUeNuUuio, KoTopasi OTKPbIBaeT HO-
Bble BO3MOXHOCTW aBTOMaTUHECKOrO W3roTOBNEHWUS! KIyTOB
NpPOBOOB 3a CHET UCMONb30BaHVA LIENOro psiaa MHHOBaLWIA.

OKOHOMUYHOCTB

Zeta 655 npeactaensaeT cobon nepsbiit po6oT no yc-
TaHOBKe KOpMyCOB Ha NpOBO-
ha, Kotophiit cnocobeH pa-
- e {" foTtath Aaxe ¢ caMmbiMN Ma-

1 neHbkMM NapTUsMK Npous-
BoacTea. KoHuenuws aBTo-
maTa Zeta 655 nossonser
amopTuavpoBaThb 3aTpathl
3a cyeT WX pacnpeneneHuns
Ha W3roTOBNEeHWe HeckKonb-
- KUX pasnuYHbIX XKryTOB Npo-
BOOOB, TakuM ofpasom 3a-
METHO COKpaLLaloTCA yaernb-
Hble pacxopbl Ha KomnnekT Zeta 655 npepycmatpusaet
BO3MOXHOCTb pacLUMpeHVs 3a CHET COBEPLUEHHO HOBbIX
yHKUMIA B ByayLem.

____,..—-—'""

Komax Zeta 655

TexHonorusa

Bnaropaps wmpokomy BeiGOpy NOAAOHOB KapyCenbHo-

ro Tvna aBTomaT cnocofeH U3roTaenvBaTh ryThl MPOBO-
JoB camoin pasHooOpasHoN KOHMUrypaumun npaktudeckn
6e3 nepeHanagkn B COOTBETCTBUM C NMPUHLMIMNOM CUHXPO-
HU3WpoBaHHOro npoussoacTea. Mostomy oTnagaeT Heob-
X0AUMOCTb B UCMONb30OBa-
1 HUM YacTen, vHaUBMAyanb-
S o= § - HbIX AN onpeaeneHHbIX BY-
* .. noB KoHTakToB. lNepeHacT-

poVika Ha HoBbie BUAbLI KOp-
nycoB orpaHun4vBaeTcs npo-
CTOl CMeHon oboux nogao-
HOB. Kaxabin npouecc Komn-
neKTauMn KoprnycomMm oTtcne-
XKUBaeTcs U npoBepseTcs
hartyvKkoM yeunus. 3anateHtoBaHHas Komax crctema ms-
MepPEeHUIn KOHTPONMPYET BECH TEXHONOMMYECKUin npoLecc
cOopku1, HauMHasi ¢ NOCTYNNEHV B Kamepy, W 3akaHuMBasi
OKoHYaTenbHoW dhMKcauven npoeoaa B Konogke/kopnyce.

z'

Komax Zeta 633
Cc Zeta 655

Mibkan koH(hUrypaLms cTaHaapTHOro aBTomara

CranpapTHe asTomat Zeta 633, Gnaropgaps 36-sapu-
aHTHOMY YCTPOWMCTBY CMEHbI MPOBOAA W HECKOTNBKUM CTaH-
LVSIM ONpecCOBKU C MONHOCTBLIO aBTOMaTU3UpPOBaHHOW pe-
ryn1MpoBKON BLICOTHI OMPECCOBKY, No3sonsieT obpabaTtbl-
BaTtb 6onee 300 pa3nnyHbLIX pasHOBMAHOCTEN NPOBOAOB U
KoHTakToB 6e3 kakon-nmbo
nepexanagkn. MNpwy vcnons-
30BaHWM pacLuLUpeHUst K 3Tomn
MalwmnHe MoxHo aobaBuTh
DONONHUTENBLHO YeThIpe TeX-
Honorndyecknx ctaHumn. 3a
C pacliMpeHnem u CYEeT BO3MOXHOCTU npuUcoe-
Zeta 655 JVHEHUs CMCTEM HaHECEHMs
MapKUPOBKN Ha NPOBOL MOXHO OCYLLECTBIATL MapKUpOB-

- L L s w 7
i& -

Komax Zeta 633

Ky MPOBOAOB Ha BLIGOP YepHbIM N GenbiM LIBETOM B MNpe-
Aenax OfHOro Y TOTO e XryTa NpoBoAa.

YnobcTBO O6CNYyXMBaHUA

3arpyska U pasrpy3ka YKOMNNeKTOBaHHbIX NOAAOHOB
ocyllecTBnAeTcA npu pabdoTaLlein MawvHe B TO Bpems,
Korga KoMnnekTauus npoBoaoB NpoU3BOaUTCA U3 BTOPOro
nopaoHa. Ob6cnyxvBaHWe yCTPOWCTBA NO KOMNNeKTaumm
npoBoAa OKOHeYHLIMWU KoprnycamMu OCyLLeCTBNAeTCA C no-
MOLLLIO MOABWKHOW KOHCONW aBTOMata onpeccoBku Zeta
633, a Takke ¢ nomoLlblo nporpammbl TopWin. MNocneno-
BaTeNbHOCTbL KOMMNeKTauuy B Npeaenax oOaHo XryTta npo-
BOAA paccUUTLIBAETCA NporpaMmoil aBToMaTUyiecKku, Tak
UTO YCTaHOBKa HOBbIX XIYTOB MPOBOAOB OpraH13yeTcs MakK-
cUManbHO MPOCTO. YnpasneHWe oTAaenbHbIMU KpeneXHbl-
MW 3axBaTaMW NOBOPOTHOrO HaKonUTens Ans XaoTU4HO
pacnonoXeHHbIX XryToB MPOBOAOB TaKke paccuUnTbiBaeT-
€A ¢ NOMOLLBIO NpOrpamMmbl.

Bawum npeumyulectea

— Cambie pasHooOpasHbie XryThl NPOBOAOB, U3roTae-
NnvBaeMble Ha OAHOW MaluVHe - OTCYTCTBUe UHAMBUAYanb-
HbIX YacTen AnA onpeaeneHHbIX 3aKasos;

— lMpocToTa Npy BBEAEHUN HOBLIX MPUKNAAHLIX (OYHK-
Lmu;

— OKOHOMWYHOCTL NP MPOM3BOACTBE CaMbiX ManeHb-
KUX NapTui;

— HeKkoHTakTHOE onpepeneHvie NO3VLMN HAKOHEYHU-
Ka;

— OpVHaKoBO BLICOKOE Ka4YeCTBO Ha BCEX aTanax obpa-
00TKN;

— BhLicoKas cTeneHb HaQEXHOCTU TEXHONOrnM4eckoro
npovecca;

— WHTerpypoBaHHas cucTemMa KOHTpONs KauecTea ¢ BO3-
MOXHOCTBI) COPTUPOBKU MO KauecTBy.;

— KopoTkue cpoku aMmoptmsaumm 3aTpar.

TexHnueckue XaPaKTepPUCTMKM

MponsBoAUTENLHOCTL (B KONMMYECTBEHHOM Bhipaxe-
HUM)*:

— OaHOCTOPOHHAA KomnnekTauma: 1.5cek Ha Kaxayto
onepauvio no Komnnexkrauum;

— [iBycTOpoHHsA KomnnekTauus: 1.5ceK Ha Kaxayto one-
paumio no Komnnexkrauuy;

*MMpon3soaUTENLHOCTL B KONMHECTBEHHOM BLIpaXXeHUU
3aBKCUT OT ANMHBLI NPOBOAA U KOMOUHaLMK KOpNyC/KOHTaKT.

OueHb KOpOTKME NpoBoAa:

— Npy oaHOCTOPOHHEN KoMmnekTauum 240mMm;

— lNpy pBYCTOPOHHWUX CoeANHEHNSIX C UCMONb30BaHEeM
nepembiykn 280MmM-440Mm**;

— Mpy komnnekcHow KoMmnnekTauum 280Mm-640mm™*.

**B 3aBUCUMOCTU OT CTPYKTYphbi XryTa NpoBoAOB.

CeueHue npoBogoB™**:
— 0.22vM-2.5MM (4Mm).

HapyxHbi avameTp npoBoaa:
Makc. 4mm.
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Hakonurens KOHLOB:
— Bpawarowyeca Hakonutenn MmeroT make. ao 30 To-
YeKk cbopa VHopMaLum.

CucTeMa KOHTPONSA 32 TEXHONOTMYECKUM NPOLIECCOM
(uHTerpupoBaHHas):

— KoHTtponb 3a koHdnvktamm (Kamepa ycTaHOBKM Kop-
nycos);

— KoHTporb 3a ycunvem no Komnnektauvm Kopnycami;

— KoHTponb 3a dmKkcauyein KOHTaKToB.

MNopayua kopnycos:

— KapycenbHoro Tna ¢ nogaoHamus;

— VHavenpyanbHbie peLleHysi B COOTBETCTBIN € NOTpe6-
HOCTAMM 3aKa3uvka.

Cuctema noanoHoB:
— MNone komnnekTauym (LLUxBxIN)164200120mm.

BrinonHeHue anekTpuuecknx/nHeBMaTU4eCKMX coeau-
HEeHWI:

— MNpsamo Ha Zeta 633.

***B HekoTopbIX cnyyanx Zeta moxeT obpabatbieats Npo-
BOAA CeYeHreM, NexallyM BHe BhilleHa3BaHHbIX NPEAEnoB.

B crnyuae coMHeHuin Mbl 6ynem paab U3roToBuTs 06pas-
ubl Bawwmx posopos.

Komnnexrytowme
AsTomat Zeta 655 MOXeT HacTpavBaTeCs Noa MHAVBUAY-
aneHble NOTPeOHOCTU NONL3oBaTENS 3a CYET VCNONb30oBa-
HUS LUMPOKOTO CrieKTpa KOMMMEKTYIOLWMX, a8 MMEHHO: 3anop-
HOro YCTPOWCTBa Kopnyca, BTopuiHas hvkcaums U T.4.
Mei rotosbl npeacTasuts Bam Ha paccmoTpeHve npeano-
XKeHus, yuuTbisaowe Bawm HaveuayansbHbie TpeboBaHyA.

TOPWIN-MOAYINb ONEPATOPCKOIO UHTEP®ENCA

TopWin o6beanHaeT ncknuutensHoe yno6cTeo o6-
cnyxmeanms 1 6e3onacHOCTb AaHHbIX C OpUrMHanbLHOM
cUcTeMomn ynpaeneHus U MHTeNneKkTyanbHoW CUCTeMoin
noruvyeckon cBAsM faHHbIX. 3Ta nporpamMa patoTaeT
Ha 6a3se Windows 1 yHKLUMOHNPYET Ha BCex aBTomMaTax
no onpeccoske npoussoactsa Komax, nmerowmx Kom-
NbIOTEepHoe ynpasneHue.

Yno6¢cTBO NpU yCTaHOBKE

Bnaropaps TopWin obopyaoBaHe MOXHO GbICTPO U Npo-
CTO HacTpavBaTb Ha NPOM3BOACTBO HOBLIX M3aenMid. 3a cuet
VHTENNeKTyaneHoN CYCTeMOMN NomMYeckoi CBA3MN AaHHbIX Ta-
Kasa npoueaypa TpebyeT Nvb BBOAG HEOONLLLIOTO Konvde-
cTBa napameTpoB. Tak, HanpVMep, NapaMeTp ANVHbI 3a4KC-
TKV CBSI3aH C NapaMeTPOM KOHTAKTHOMO HaKOHEHHMKA TaKuiM
obpasom, 4TO NpY co3aaHUM HOBOI onepaLyn obpalboTkm ¢
MCNonb30BaHWeM TaKOro e KOHTaKTa ero napameTp, coxpa-
HeHHbW B 6ase AaHHbIX, MOXET OblTb MPOCTO BbI3BaH U UC-
nonbL30BaH B HOBOW onepauyu..

BLICcTpoe BHeCeHUe M3MeHeHUin B OkHe obpasua
3HauMTENBHYHO MOMOLLL B OTHOLLEHMA CKOPOCTU U MpO-
CTOpbl 00CIy>KMBaHVA OKasbIBaET OKHO 06pasLa. 3aeck MoX-
HO O4YéeHb OLICTPO BHECTU M3MEHEHVSI BO BCE BaXHbIE Ha-

CTPOIKM NpY CO38aHUN HOBO-
ro nsgenua. Hanpvmep, ecnu
TpebyeTca U3MEHUTb No3u-
LU0 ONPeccoBKU, AOCTATOYHO
NI U3MEHUTb NO3VLMIo 38~
BWKKW. B pesynktate 3amet-
HO cokpaLlaeTcs Bpems, Heob-
XoAUMOe Ha co3faHve napa-
MeTpOB U3genua B nporpam-
Me, a cneaosatenkHo, Bo3pa-
cTaeT 3KcnnyaTtauvoHHas ro-
TOBHOCTb MaLLUMHbL.

MpaBa poctyna

BmewaTenbCcTBO onepa-
Topa BO BCE BaXHble AaHHLIE
obpaboTkn ocylecTBnseTcA
W perynmpyeTtcs ¢ NOMOLLBIO
cfeynanbHOro pepakropa,
KOTopbIit TOUHO cornacyeTcs
C NOTpebHOCTAMU Kaxaoro
OTAENLHOIO nonb3oBaTens.
Baw cUCTeMHbI agMUHNCT-
patop, Ha ocHoBaHUU cob-
CTBEHHbBIX KpUTEPUEB, MOXKET
onpepenstb, HacKoONbko
rmy6oKo onepatop MoOXeT
BMeLIMBaTLCA B (DyHKLUU
MawmHel. Kpome Toro, y Hero
€CTb BO3MOXHOCTb Onoku-
poBaTtb UNW aenatb HeBUAaN-
MbIMW onpeaeneHHbIe Mons
BBOJAa. ITO NO3BONSAET 3aLLn-
TTL Bawu napameTpbl Npo-
nssoacTea U cUcTeMbl obec-
nevyeHvs KadyecTtsa.

Coobwenmn

O HEUCNPABHOCTAX

Mpn  BO3HWKHOBEHUU
ownboK N1 HemcnpasHOC-
Tel cTpenka-yKasaTenb no-
KasbiBaeT Ha Ty YacTb MaLun-
HbI, KOTOpas ctana NnpUirvHoOn
3TON OWMBKU UNU Heucnpas-
HocTu. lNMporpamma nossons-
eT ObICTpO NoKanusoBaThb
ownbKn N pnedexThl, 3a cHeT
Yero ropasno ObicTpee npo-
MCXoaUT UX yCTpaHeH e.

Bawwm npenmyilecTsa
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— OueHb NpocTast U coBpeMeHHas crcTema obcnyxuBa-

HUA;

— KopoTkuii cpoK ocBoeHWsA NporpaMmbt;

— BrICTpoe cosaaHVie HOBbIX U3denui;

— Buicokas cTeneHb 3aLmThl AaHHbIX;

— Bo3moxHOCTE BapbMpoBaHWA Npa. AocTyna, 4to obec-
neyrBaeT 3aLUmMTy TEXHOMNOMMHECKOro NpoLiecca 1 KavecTea;

— CoobLeHra 0 HeWCnpaBHOCTAX coaepaTt MHAopMa-
LMo, HeoOXoaMMYIO ANA MoMcka OLLMOOK.

OdbuyuansHbili napmrep Komax e Pecny6nuke Benapyce — YI «BenasekmpoHKOHMpPaKkm»
2. Munck, np. lNMywkuHa, 29-b, men./chakc: +375 17 207 12 64, e-mail: info@bek.by.com
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MESDERY Vo i

CKOPOCTHbIE UHTEP®ENCbI LVDS U M-LVDS

Unbsa ®dypmaH, EBrennit 3soHape, 3A0 «KOMM3MM». E-mail: ti@compel.ru

Pa3psgHoCTb M 6bICTPOAENCTBUE KOHTPONNEPOB,
npoLeccopoB U U3ZlENUA HA UX OCHOBE MOCTOSAAHHO
BO3pacTamT.

MpounsBoaNTENLHOCTLBCEN CUCTEMBI CUNBHO 3aBUCUT
OT cKopocT obMeHa AaHHBIMU Mexay ycTponcTeamn. B
nocneaHee Bpems AN 3TOro BCe Yale UCMonb3yT Bbl-
COKOCKOpOCTHhIe UHTepdeiichl LVDS (Low-Voltage
Differential Signaling unu anddeperurancHbI MeToA
nepegayqy ¢ UCMONb3oBaHWEM CUMHarNoB HU3KOMO YPOBHS)
u M-LVDS (Multipoint-LVDS mn1 MHOroToue4HbIn AByHan-
paBneHHbIn cnocob obmeHa MHpopMaymen). OHX No3BO-
NAT opraHn3oBaTh CBEPXCKOPOCTHON OOMEH Mexay MUK-
pocxemamn Ha nevYaTHoW mnate, a Takke 3adeKTMBHOE
B3aumopeiicTere mexay Gnokamm U ctorkamu. Ha nepe-
haroLen cTopoHe napannensHbiin Kop npeobpasyercs B
nocneposaTenbHbi. Ha npuHMMatoLlent — BHIMONHAETCA
obpaTtHoe npeobpasosarHne vHdopmauun. Takoi cnoco®
obMeHa No3BoNsAeT CYLLECTBEHHO YMEHBLUNUTL KONMYeCcTBO
COeAVHUTENbHEIX NPOBOAHWKOB, COKpaTUTh rabaputhl
pasbeMoB Npy yBenuieHU HagexHoOCTU U yMeHbLUeHUN
CTOUMOCTW BCETo KoMMnekca.

Ha puvcyHKe 1 nokasaHbl COOTHOLIEHUA CKOpOCTU 06-
MeHa U AonycTUMOro pacCTosiHUA ANA pasHbiX UHTep-
teiicoB. Ob6paTlTe BHMMaHWe, YTo macwTadb no ocsaMm
norapudpmudeckminl M3 pucyHka 1 odeHb xopoluo Bua-
HO, UYTO Kaxxabii TUM MHTepdeinca MMeeT CBOK HULLY U
npeaHasHadyeH AnA onpepeneHHbix obnactein npuMe-
HeHus. OcHOBHOe Ha3HaudeHVe nboro nocnegosarens-
HOro WHTepderica — «cBopadMBaHe» napannenbHoro
Kopa B CKOPOCTHOM nocnepoBaTenbHbIV KaHan U «pas-
BopayvBaHVe» nocnenosaTernbHOro Koaa s napannenb-
HbI Ha& NMPUEMHON CTOPOHeE.

MNpu paccTosHuax ao 30 MeTpoB N CKOPOCTAX nepe-
hadn meHee 50 M6uUT/c 06bIMHO MCNONL3YIOT UHTEpden-
cbl ctangaptos TIA/EIA-422 (RS-422, multidrop) v TIA/
EIA-485 (RS-485, multipoint). BeixogHele anddeper-
LyWanbHble CUrHanbl BEICOKOTO YPOBHSA, HyBCTBUTENbHbIE
npUeMHUKK, paboTocnocobHOCTL NMPU YPOBHAX NOMEX
oo 7 B — nx nonoxumntenbHble KadectBa ana obecneve-
HUA adbdhekTUBHOrO obMeHa AaHHbIMU Mexay yaaneH-
HbIM o6opyaoBaHemM. [1na ckopocTen nepepayuun 6onee
50 M6UT/C N B yCTpONCTBaXx, rae o4eHb BaXHO HU3Koe
notpebneHve aHeprn, NpUMeHsKT UHTepderictl LVDS
vnn M-LVDS. lMNepepaya 1 npyemMm co CKOPOCTLID OKONO
10 I'o6ut/c oGecneurBaeTcs 3MUTTEPHO-CBA3AHHON FO-
rmkon (ECL-emitter-coupled logic) unn nonoxutensHom
3MUTTepHo-cBA3aHHol norukon (PECL-positive ECL).
OpHako Takas BbiCOKasi ckopocTb oOMeHa AoCTUraeT-
CA 3a cYeT yBenmyeHUsi CTOMMOCTU MpU CUNLHOM pocTe
noTpebnaeMor MOLLHOCTW.

HemanoBaxHeiM napamMeTpoM ABNAETCA 3KOHOMUY-
HOCTb KaXaoro TMna WHTepdeinca. Ha pucyHke 2 nokasa-
Ha gnarpaMmMa noTpebneHns MOLHOCTN HEKOTOPbIMU VH-
Tepdeiicamm ¥ TinamMy nomkun. CTouT oTMeTUTh, UTo LVDS
1 M-LVDS 3aHvMaloT nvavpyowyie nosvyyn no aTomy na-
pamMeTpy. Bno6aBoK K 3ToMY, TONLKO HYTO OTMEYEeHHbIe UH-
Tepdelicbl paboTocnocobHbI NMpU cambiX HUSKUX nNUTato-
LMX HanpshXeHAX cpeay NokasaHHbIX Ha pUCYHKe 2.

Bnaropaps TOKOBOMY BbIXOQYy OKOHEYHOro Kackapa
(cm. pucyHok 3) notpebnaemas mowHocTb LVDS 1 M-
LVDS npakTuU4yeckn He 3aBUCUT OT CKOPOCTU Nepepaymn
UHopmaLmn.

311 nonoxumtenbHble 0COBEHHOCTU OYEeHb BaxkHbI ANst
aBTOHOMHbLIX U NOPTaTUBHBLIX YCTPONCTB. CUrHanbl HNU3Ko-
ro ypoBHs U aucpcbepeHumanbHaa cxeMa nepenayu cyile-
cTBeHHO obnervaroT pelueHve Npobnembl aNeKTPoOMarHuT-
HOIN COBMECTUMOCTH, HYTOo AofaBnAaeT o4kU B KOMWNKY MNo-
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Puc. 3. CTpykTypHaa cxeMa BbIXOAHOro kackapa
LVDS (TOKOBHI BLIXOA)
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| noxuTenkbHLIX KavecTs paccMmart-
pvBaeMbIx VHTepdelicoe LVDS u
M-LVDS.

Ha pucyHKe 4 nokasaH 0630p
MUKpocxeM UHTepdpeiicos LVDS
dupmbl Texas Instruments. He-

KOTOpble U3 HUX NO3BONSAIOT MO-
nyunTb cKopocTb obMeHa Ao 2
M6ut/c. Ho, Kak ans cnopTUBHO-
ro CKOpocTHoro astomobunsa
TpebyeTca cneynanbHas Tpac-
ca, Tak U gna JoCTUXEeHUs

L
18 xenanon I
. 50 MBI
8 vavancn | T N [uosion | Eanse 1.5 Mikrric
IEEHEE ML KDHEM JWBABSET
4 wawara HA TOUNEPATYTHRIA FUARAYH.
SNSS5 « Bonrea [55..+125°%C)
FHE5 = MHLYCTRUAN 40 (4D =B5°C)
L NS — Knmsograoowi (0. $70°C)
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2 wanana
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CBEpXBLICOKUX cKopocTein obMe-

X

Puc. 4. UHTtepdpeiictl LVDS ¢upmel Texas Instruments
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Puc. 5. BapuaHTil 06meHa nHgpopmaumeii — ot Simplex
Ao Multipoint
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TenbHO NOAX0AUTb K MPOEeKTU-
poBaHUIO BCEro TpakTta nepegadv 1 npuema.

Ha pucyHke 5 nokasaHbl BO3MOXHbIe cnocobbl 06-
MeHa Mmexay ycTporictBamu. Simplex (Touka-Touka) no-
3BondAeT nepepasaTb MHMOPMaLUIO TONLKO B OAHY CTO-
POHY U TONbKO O0AHOMY MpWemMHVKy. Ha npviemHoin cTo-
poHe TpakTa nepepadn obsasaTenbHO HanudMe cornacy-
wero pesnctopa (TepmuHatopa). BapmanTt Multidrop
COAEepPXUT B CBOEM COCTaBe OANH NepenaTymK v HeCKorb-
KO MpWeMHVKOB (Kaxdbll U3 HUX pacnonaraetcs psaoM
C OCHOBHOW NUWHWeN nepepayn). I B aTom cnydyae Heol-
XOAMMO Hanudve TONbKO OAHOro pesnctopa Ansa yctpa-
HEeHVs OTpaKeHHbIX CUTHanoB..

Monyaynnekc no3sonsieT opraHnsoBaTth ABYXCTOPOH-
HUIN OOMeH AaHHBIMK, HO C pasfieneHnemM BO BpeMeHH,
TO eCTb B Nboi MOMEHT BpeMeHU nepepavya UHGoOpP-
MauMM MOXeT NpoUCXoAnTb TONbKO B OAHOM Hamnpas-
neHvu (oTcropga M npucTaeka nony-). Npy nonygynnexkce
TouKa-Touka obMeH NpoucxoauT TONLKO MexXay ABYMS
ycTponcteamu. MNpyv MHOroto4deyHom nonyaynnekce
(Multipoint) pByxcTOpoHHUIN OOMEH BO3MOXeH Mexay
nobbiIMY YCTPOUCTBaMU, HO OMATL Xe C YCNoBUEM Bpe-
MEHHOro pasgeneHns notokos WHdopMauun. B atom
cnyvyae TepMUHanbHble pe3ncTopbl AOMKHEI ObiTh ycTa-
HOBNeHbl Ha 06enx CTopoHax OCHOBHOTO KaHana nepe-
Aauyv 1 npuema (CM. pUCYHOK 5).

UHTepdeiickl LVDS (oavH nepepaTyyK — HECKONBKO
npvemHvKoB, ctanaapT TIA/EIA-644) He No3BONAIOT Ha-
NpAMYI0 OpraHn3oBaTh ABYHanpasneHHbI MHOroTo4Heu-

Hbih OOMeH, KaK 3TO BO3MOXHO C
nomoLb UHTepdericos RS-485
(ctanpapt TIA/EIA-485). Ins co-
3aHNA MHOTOTOYE4YHOro nony-
AynnekcHoro pexuma «He-
CKonbKo nepepatymvkoB — He-
CKONbKO NpUeMHWKOB Ha OfHOMN
wWuHe» dbupmamu Texas
Instruments 7] National

LOM

WHVEE (TAELA-BI6)
TIOSEHES MDA KOPsitb Yainsbaay
S TEHATH AT T DM
SHSE » Botwies [-55..+125°C)
SHES = MHayCTRHANHEHA [40 55T
SHTS = Hommbpreber (1. +70°C)
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1 wawan | 2 paHana I 4 zaHana | B8

Puc. 6. NHtepgeiicel M-LVDS u LVDM ¢upmbl Texas Instruments

Semiconductor 6bn co3agaH MHO-
rotoueyHbii HTepdeiic M-LVDS
(ctanpapt TIA/EIA-899-2001), ¢
nOMOLLBbI0O KOTOPOro BO3MOXEH
DBYXCTOPOHHUIN O6MEH AaHHBIMU
(Half-Duplex Multipoint — mHoro-
ToYeuHbIh nonypaynnekc). M-
LVDS — 310 BBICOKOCKOPOCTHOM
3KOHOMWYHbLIN MHOTFOTO4Y€eYHbIN
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Ta6bnuua 1. VHtepdericbl M-LVDS / LVDM cvpmbl Texas Instruments
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N N Ratpd| lec 'ESD
HavmewosaHue DYHKLIMOHANLHOE HAIHAYBHWE e Rc* B:::::T B:':::::“ ?;n%p“':;:: 'r::-t(p:::} THN. | MaKC. jHBMH;T Kopmyc
L i L) fwe) | (wadd (V]
M-LVDS 1paHCcHBEpR

SNGSMLVDZ200 | B-LVDS Tpascveen, nonyoymieks 1 1 | VI, MVDS | IVTTL M-IVDS | 100 23 46 26 3 ¥ BSOP

| SNESMLVDZ0 W-LVDS rpancuBen, Nonyayrness 1| VTIL, M-VDS [ VT, M-VDS | 200 2 4 26 3 X BSOP

| SNEBMLVD202 | M-LVDS tpascueen NOMHBIA fyNexc 1| IVTTL M-VDS | IVTTLM-IVDS_ 100 _ | 23 _| 46 | 26 _| 3 | 3. 1450P
SNESMLVD203 | BA-LVDS TpaHCHBED, NonHER JTUIEKE 1 [ LVTTL, M-LVDS | IVTTL M-LVDS | 200 2 4 26 3 | 3. 1450P
SNESMLVD204 | W-LVDS 1pancues, noyaynnee LVTTL, M-VDS | LVTTL M-VDS | 100 23 46 2 3 |3 BSOP

| SNESMILVDONS | M-IVDS moucwsen. nosue mmnoes it savs Ty m-vps T o 123 48 26 13 133 ES

| SNEBMLVD206 | M-WVDS tpaucween, nomygyrnexc. | 1 [ 1 | IVTTL MAVES | VTTL M-IVDS | 200 2 4 26 3 |33 gsop |
SNBSMLVD207 | WA-LYDS TpaHCHesn, NonHBi Jymexc {1 | LVITL, MHVDS | IVTTL M-LVDS | 200 2 4 26 3 |33 1450P

LVDM TpaHcHEEpE
SNESLVDM176 | IVDM Tpancueen, Nomygynnexc ] 1] Lo | WL oM | 400 | 17 | 37 | 15 | 15 |33 | BSOP; 8VSOF
SNBSLVOM179 | VDM TpaHCHBED, NDAHKIA JyTEKT 1] 1 | LVTL VDK | LVTIL, LYDM 500 17 3.7 15 12 |33 | BSOP; 8VSOF
SNESLVDM 180 VDM TPaHCHBASS NONHER [YTINEKE 1 1 LYTTL, LVDM LYTTL, LVOM 50 1.7 37 13 12 | 33 | 14S0P 14TS50P
CasnetHue LYOHV nepaaarimm | DHEeMHnKA
| SNESIVDMOSG | 2 LIVDM nepenaruika/npemMHvEa 2 |2 | IVITLIVDM | LY LYDM 500 1.7 37 27 | 12 | 33 | 16S0P; 16TSS0P
SHBSLWVDMOS1 | 2 x LVDM nepedaTyuka/npvemMHiuea 2 | 2 | LVTILIVDM | LVTTL, VDM 500 1.7 3.7 27 |12 | 33 | 1650P; 16TSS0P
BOEHHKIHA LVDM MyneTHnAeKCop-NOBTORHTENL
SNARIVIMZZ | 2 1 VIDRA MynkTUINekonpa-noRTopuTRNG | 2 | 7 ivimd | i WTiRA TOosRh 1 4 _| & _| 77 _[ 15 [3& ] inkOP iRTSHP
B-GMTOBLIH TDEHCHBED © PEMMCTDAMM
SNBSLVDMZZ0 | Tpancweep 8-GuT ¢ pervcTpamm T8[s8 LVCMOS oM [ 45 | 33 [ 33 [ 130 [12[83[  BATSSOP
9-kanansHee LYD-SCS1 Tpancheepet
| SNTSLVDMI76 | 9x LVD-SCS| 1paricueepos fglTg CMDS IVD-SCSI | | 29 1 45 | 26 | 2 | 5 T56550F; 56TSSOP
SNFSLVDMIT? | 9% LVD-SCSI| warunuswus 19|81 I LVD-5CSI 28 | 45 [ 26 [ 2 | 5 | 56550P, 56TSSOP
16-kanmanshbie LVDM TpaHcuBe pra
| SMBSLYDMIETE | 16 x LVDM Tpancueenos T16 T 16 [ VML VDM [ LYTTL, L¥DM B30 | 25 _I_ 3 175 +15 33 “B4TSSOP
| SMBSLVDMI677_| 16 % LVDM Tpavcueepos ¢ pesvcTopan | 16 1 16 | LVITL VDM | LVTTL, IVDM B30 25 3 175 | 15 |33 B4TSSOF _
4-¥aHanuHLIA LVDM nepenarivk

SNESIVDM21 4 x |VDM neenarmea 4 [ 1vCMOS LVDM 150 " 23 | [ 40 T12733] 1630P

* — KOSIMYECTBO NeEpenaTynkoB
** — KONMUYECTBO MPUEMHUKOB

Ta6bnuua 2. CootBeTcTBUE MHTEpdencHbIX MUKpocxeM LVDS 1 M-LVDS segyuyx MUpoBbIX Npoussoautenei

Npouzec- HaHMEHOBAHME HaumetorahHe GpHpMEI Crenetn X NMpomzeo- HaumeHoBaHME HawmeHoBaHwe GupMbl Crenetb i
auTenb Texas Instruments | cooTBET-CTEMS BUTENb Texas Instruments | cooTBeT-cTBUA" |
Fairchild FIN1017 SNESLVDST P NSC DS90LV032A SNEBLVDS32 S
Fairchild FIN1018 SNESLVDS2 P NSC DS90LV047 SNEBLVDS047 g |
Fairchild FIN1018 SHESIVIT2 P NSC DSI0LVO4TA SNB5LVDS047 S
Fairchild FIN1022 SNEBLVDM22 P NSC DS90LY048 SNB5LVDS048A S i
Fairchild FIN1022 SNBSLVDS2? P NSC DS90LV048A SNESLVDS043A g
Fairchild FIN1027 SNE5LVDISI63E P NSC 0S9AV010 SNESLVDM176 P |
Fairchild FIN1028 SNB5LVDSI637 P NSC DS92LV010A SNB5LVDM176 P i
Fairchild FIN1031 SNBBLVDS31 Q NSC DS92LV030 SN75LVDM476 P
Fairchild FIN1032 SNB5LVDS32 Q NSC DS921030 SN75LVDIO77 P
Maxim MAX9110 SHEBIVDST P NSC DSI21V090A SNTHLVOMOTE P |
Maxim MAX9111 SNB5LVDS2 P NSC DS92LV090A SNF5LVDMI77 P |
Maxim MAX9111 SNEELVDT? P NSC DS92LV1021 SNESLVDS1021 Q |
Maxim MAX9112 SNE5LVDS9638 P NSC DS921V1023 SNESLVDS1023 Q |
Maxim MAX9152 SNB5LVDM22 P NSC DSg21v1212 SNESLVDS1212 Q |
Maxim MAX9152 SMNE5LVDS22 P NSC DS92LV1224 SNB5LVDS1224 Q
NSC DS90CP22 SMEELVDM22 P NSC DS92LV222 SNB5LVDM22 P |
NSC DS90CP22 SNEBIVDS22 P NSC 0S921v222 SNESLVDS22 P |
NSC DS90LV010 SNB5LVDM176 P NSC DS92V222A SNESLVDM22 P |
NSC DS90LVO11A SNE5LVDS] Q NSC DS92LV222A SNESLVDS22 P |
NSC DSI0LVOLT SNB5LVDST [ Philips PTN3331 SNB5LVDS31 Q |
NSC DSIOLVO17A SNB5LVDST P Philips PTN3332 SNB5LVDS32 Q |
NSC DS90LVO18A SNB5LVDT2 P Philips PTN3341 SNEBLVDM31 Q |
NSC DSI0LV019 SNEBLVDS 180 P Philips PTN3342 SNE5LVDS32 Q |
NSC DS90LV027 SNE5LVDSI638 P Pericom PI9OLV017A SNB5LVDST P |
NSC DS90LV027A SNB5LVDS9638 P Pericom PI9OLV018A SNESLVDS2 P |
NSC DS90LV028A SNE5LVDS9637 [ Pericom PI9OLV018A SNB5LVDT2 P |
NSC DSI0LV031 SNESLVDM31 Q Pericom PI90LV022 SNB5LVDS2Z P
NSC DS90LV031 SNB5LVDS31 S Pericom PI9OLV027A SNB5LVDS9638 P |
NSC DS90LVO31A SNB5LVDM31 Q Pericom PISOLV028A SNB5LVDS9637 P |
NSC DS90LVO31A SNESLVDS3T S Pericom PI9OLV031A SNESLVDS31 Q |
NSC DS90LV031B SNB5SLVDM31 Q Pericom PI90LV032A SNB5LVDS32 Q |
NSC DS90LV031B SNB5LVDS31 Q Pericom FI90LVB022 SNB5LVDM22 P
NSC DS90LV032 SNESLVDS32 S

Fairchild — Fairchild Semiconductor
NSC — National Semiconductor
Maxim — Maxim Integrated Products
Philips — Philips Semiconductors
Pericom — Pericom Semiconductor

RS-485, nossonsawwwnii co3gaTth CeTb, BKMNIOYAKLLYIO B
cebs 0o 32 y3nos co ckopoctbio obmeHa ao 500 MouT/c.

Ha puvicyHke 6 npenctaeneHbl Mykpocxembl M-LVDS v
LVDM uHTepdericos Texas Instruments.

* F — pyHKUUOHANBHO GM3KWiA, HO HE MOMHbIA SKBUBANEHT;
P — 6nuskoe cooTBeTCcTBUE, HO He pin-for-pin (oTnuuyatotcs
pacnonoxeHneM BLIBOAOB); Q — 6nm3kasa ¢yHKUMOHANbLHOCTb
M coBMafeHue Nno BbIBOAAM, HO HE MOMHBIA IKBUBANEHT; S —
nofiHoe coBnageHue no ¢yHKLMOHANBHOCTU U MO BbIBOAAM.

VHTepdelicHbie MyKpocxembl LVDM vmetoT B ABa pasa
Oonee MOLUHBIN TOKOBLIN BbixoAd. 310 Heobxoanmo npu
paboTe Ha NVHUIO C ABYMSA cornacyrLwmMm pesuctopaMu
(nonyaynnekcHeii o6meH). 311 npmbopel b cneuy-

20 [
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ansbHO paspaboTaHbl AN CO3[aHusi CKOPOCTHOM LUMHHOM
apxutexkTypbl M-LVDS. Y dmpmil National Semiconductor
nogoGHble MUKpOCXeMbl HasbiBawTcs BusLVDS wnu
BLVDS. Ons LVDM v BusLVDS BbIXOAHOW TOK NEXWUT B
npeaenax ot 8 mA go 10 mA. Ina M-LVDS — okono 11 mA.

B HomeHknatype Texas Instruments ectb n LVDT
uHTepdelicel. Hannune Gykebl «T» roeopuT O TOM, 4TO
BHYTPU MUKPOCXEMbl UMEETCA BCTPOEHHEBIN COrnacyto-
wuit pesnctop (TepMMHATOP) CONMPOTUBINEHMEM OKONO
100 Om. CnepyeTt y4vecTb, 4TO LVDT MUKpOCXEMBI MOX-
HO yCTaHaBnuBaTb TOMNbKO Ha OKOHEYHLIX (OCHOBHLIX)
y3nax OCHOBHOIO TpakTa, TakK Kak Ha MpOMeXXyTOUHbIX
y3nax cornacymwuue pe3ncTtopbl He HYXHbI.

B Tabnuue 1 npueeaeHbl OCHOBHBIE TUMBI MUKPOCXEM
ANA WHHHON apxutekTypbl M-LVDS.

B Tabnuue 2 nokasaHo COOTBETCTBUE MEXAY HEKOTO-

pbiMy MUKpocxemamu nHtepdericos LVDS n M-LVDS ee-
AyLLMX MUPOBLIX Npon3soanTeneii.

Kananel LVDS n M-LVDS umetoT B CBOEI OCHOBE
Hepoporue matepuansl (Nerko co3garTca Ha nevat-
HOW Nnate nnNn ¢ NOMOLLLIO LLMPOKO pacnpocTpaHeH-
Horo kabena CATS5). PaccMoTpeHHble CKOPOCTHBIE WH-
Tepdencol BbIMYCKAOTCA MHOMMMN U3BECTHBIMU KOM-
naHnsaMK, 4YTO 3HaUMTENbHO paclupseT BuIGoOp nNpo-
M3BOAUTENENNPU NOCTPOEHUN CKOPOCTHOW CeTU pas-
NINYHOrO YPOBHSA CNOXHOCTWU.

UcTouHmkn uHdopmaumm no reme:
1. www.ti.com
2. www.national.com
3. www.semiconductors.philips.com
4. www.maxim-ic.com

Bonee nodpo6HYI0 uHopMaL U0 MOXHO nony4Yums e komnaHuu «KOMI3JI»:
2. Mockea, men.: (095) 995-0901, chbakc: (095) 995-0902, e-mail: compel@compel.ru
2. Cankm-Tlemep6ypz, men.: (812) 327-9404, chakc: (812) 327-9403, e-mail: spb@compel.ru

PECNYBJIMKAHCKAA HAYHHO-TEXHUYECKAA
BUBITMOTEKA NPEOCTABIJIAET

Pecny6nukaHckan Hay4HoO-TeXHU4eckas 6uMbnuo-
Teka (PHTB), oavH M3 KpynHewwmnx nHoOpMaLINOH-
HbIX LeHTpoB Benapycu, npeanaraer npodeccuno-
HanbHbIM U HAYMHAKLUM paguonbuTenam, a Tak-
}e CTyAeHTaM TEXHUYECKUX BY3OB U Konneaxem o3-
HaKOMMTbCS ¢ U3AaHUAMM U3 cBoero choHaa.

1. 'pa6oBcku, b. Kpatkmin cnpaBoYHUK NO 3NEKT-
poHuke: nep. ¢ ¢p. / b. FpaboBckn. — 2-e nza., ucnp. —
M.: OMK, 2004. — 409 c. (241089 621.38 I' 75)

Knura copepxut nHopmaymio no Hambonee Bax-
HbIM pasgenam 3NeKTPOHWKU: Kak Teoputo (onucanwne
papnoTeEXHNYECKUX Lienen u CUrHanoB, N3noxeHne Te-
opuN 3NEKTPOMarHUTHOro nons, nepeYeHb OCHOBHBIX
eanHny usmepenns CU u 1. A4.), Tak n npaktmyeckue
cBefeHus (onucaHue ycunurtenei, reHepaTopoBs, KOM-
OMHaUMOHHEBIX CXeM, cyeTuunkoB, NpeobpasoBaTtenemn,
nporpaMmmupyemori noruku, MIN n MukpokoHTponne-
pPOB C TUNOBLIMU MPpUMEpPaMu UCNONHEHUs). B HacTo-
flllee n3faHne BoLWNKn pasaensl no aHanorosomn n uud-
pOBOW 3NEKTPOHUKE, B TOM YUCNE CBEAEHUA O MUKPO-
npoueccopax n MUKpokoHTponnepax. HarnagHbin
MaTepuan, BKnoyawLwwmn Tabnuubl, pucyHku n popmy-
nbl, No3BonseT ObICTPO Npou3BoAUTL HeobxoauMmble
pacueThl.

2. fixonc, M. X. dnexkTpoHuka: nep. ¢ aHrn. / M. X.
OxoHc. — M.: MocTtmapkeTt, 2003. — 527 c¢. (237692
621.38 A 42)

PaccmoTpeHbl NpuHyMnel noctpoeHns 6as3oBbixX
CXeM COBpPEMEHHOW 3NEeKTPOHUKW, LUMPOKOTO CnekTpa
KaK aHanoroBsbIX, Tak U LMppoBbIX ycTpoicTB. OHa Tak-
Ke cofepxuT pacckas 06 anekTpoHuke, onvpatoLlein-
CH Ha NpakTuKy, U AoCTynHa ndomMy YntaTenio, KoTo-
pbiIt XOTA Obl HEMHOIO 3HAKOM C 3NEKTPUYECKUMU Le-
namun. Kaxxpasa tema conposoxgaetcs 3(peKTUBHLI-
MU UNNICTPaLMAMN B BUAE XUBBIX 3KCNEPUMEHTOB, a

U3noXeHne nocCTpoeHoO Tak, 4yTOOBI MaTemMaTuka He
3acnoHAna npuHUunol 3NeKTPOHUKN.

3. Papnodmanka n anektpoHmka: ¢6. Hayu. Tp. /
Ben. roc. yH-T. — MH.: BI'Y. — Buin. 6. — 2003. -160 c.
(230437 53 P 15)

B c6opHuke npeactaeneHbl HayyHble paboTel nNpe-
nopasaTtenei, Hay4YHbIX COTPYAHUKOB, acnMpaHToB U
CTyAeHTOoB hakynbreTa pagnodusmkn N aNeKTPOHUKN
Benopycckoro rocyaapcTBeHHOro yHmBepcuTeTa.

4. dneKkTpoHUKa B Bawlei kBapTupe. Jliobutensc-
kue cxembl / Coct. A. A. XanosiH. — M.: PagnoCodr. —
Y. 2. - 2003. — 208 c. (225574 621.38 3 45)

B HacToAwem nsgaHum npeactaeneHsl nodurens-
CKME CXEeMbl 3NEKTPOHHLIX YCTPOWUCTB, YNpaBnsoLWwmnX
ocBelleHneM KBapTupbl, 3NeKTpobbiToBbiMU Npubo-
pamu n npoyee. MHoroofpasne nNoaxodoB K pelue-
HUID NPOONEeM NOCTPOEHUS MPUHLUMNNANBHBLIX CXEM U
paspaboTkn nevyaTHbIX MNaT U KOHCTPYKLUUIA NMOMOXeT
KakK HauuHawlweMmy, Tak NogrotoBNneHHOMY paguonio-
futenio paclumputb CBOM 3HaHUA. BonNbLWNMHCTBO CXeMm
M YCTPOWCTB, ONUCaHHbIX B KHUre, cobpaHo Ha Aoc-
TynHOM anemeHTHOW Gas3e, 4YTo nossonuT 6e3 Tpyaa
NoBTOPUTL €€ B ycrnoBuax geduynta paguogetanei.

M3paHua He npopatotca!

Wndp nspgaHua ykasaH B ckobkax.

O3HaKkoMUTLCA C U3gaHMAMMU, 3akasaTb KONUKM OT-
AenbHbIX, B TOM YUCNe Mo 3NEeKTPOHHOW NMoyTe, MOX-
HO no appecy: . MuHck, npocnekT Maweposa, 7,
PHTB., untanbHbIN 32N KHUXHBIX U3aaHui, K. 603, Ten.
(017) 226-61-88.

Mo eonpocam 3anucu B PHTB obpalyaTbCca B KOMH.
606, Ten. (017) 223-31-07. E-mail: rist@rlst.org.by;
www.rlst.org.by; anekTpoHHbI KaTanor KHUr u nepuo-
Aundecknx nsganuin PHTB: http://rntbcat.org.by.
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wrer gfral

MESDERY Vo i

YCTPOUCTBA AUCTAHLUMOHHOIO KOHTPONA 3A
noaBW>HbIMU U HENOABWXXHBIMU OB BEKTAMU C
UCNOJNb3OBAHUWUEM TEXHOJTIOIM'MU GSM,GPRS U GPS

9101 cTaThbe Mbl NPOAOIMKAEM cepuio Ny6nu-
KaLMi NocBsiLeHHbIX YCTPONCTBaM ANCTAHLMOHHO-
ro KOHTpPONA 3a NOABMXKHBIMM N HENOABUXHBLIMMN
o6beKkTaMm ¢ MCNONb30OBaHUEM TEXHONOIMM
GSM,GPRS un GPS.

Hactoswwmin o63op OyneTt nocesileH Npoaykuuu,
npoussogumon Hemeukon cdupmon Telic GmbH.

GSM Celltrack

PaccMoTpuM nepBoHaYanbHO NpoOCToe U UHTepec-
Hoe ycTpoiictBo GSM Celltrack, noseonsioLlee CKpbIT-
HO KOHTPONMPOBaTL MECTOHaxoXAeHUe U nepemelle-
Hue BaxxHoro Ans Bac o6bekTa ¢ NoMoLLbo ycnyr one-
paTtopa cetn GSM.

Kak BugHO M3 puc.1, 3To MUHNATIOPHOE aBTOHOM-
Hoe GSM ycTpoiicTBO.

r Vring v

Puc. 1. BHewHuit Bug GSM Celltrack

B ero coctaB BXOAAT:

— BbICOKOMpoussoauTeneHuith GSM npoueccop;

— nepesapsikaemas Lilon GaTtapes;

— YCTPOWCTBO cuuTbiBaHusa SIM-kapTbl;

— a Takke BHYTPEHHSA aHTEHHa.

Bce ycTpoWcTBO ynpaBnseTcA HageXHbiM Mpo-
rpaMMHbIM ofecnevyeHnemM u BCTPOEHO B KOMMAKTHBIN
HeOpockuii kopnyc.

MecTtononoxeHne npubopa Celltrack moxHo 3a
CUMTaHHbLIE CEKyHAbl onpeanenutb No kaHanam GSM
BCEro NULLIbL HECKONLKUMMU LLENYKaM1 MbILLM Henocpea-
CTBEHHO 13 Ballero ouca, /oMa Unu gucneT4epckoro
NyHKTa Bawel komnavun. EguHcTBEHHOE HeoOxoaum-
MO€e yCcnoewe — noaaepkka AaHHOW ycrnyrm MeCcTHbIMU
oneparopamMmu COTOBOW cBA3U. YcTpoincTteo GSM
Celltrack MOXXHO CKpbITO YCTAaHOBUTL Hanpumep BHYT-
py ocof0 LeHHOM ANnsA Bac Nocbinku vnu rpysa. He-
Opockuii BUA 1 MUHMaTIOPHBIN pasmep Npu oTCyTCTBUN
BbLICTYNAILLEN aHTEHHBI, KHOMOK yNpaBneHus unu Ka-
knx-nn6o aboHeHTCko-onepaTopcknx ONOKOB, a Takke
hucnnes (CBeTOANOAHYI WHAWKALMKD MOXHO AUCTaH-
LMOHHO BLIKNIOYNTL) — BCe 3TO obecneunBaeT Hapgex-
HYIO 3aLUMTY OT OOHapyXeHUs, XULLLEHWUS NN 3NTIOYMBbILL-
NEHHOro ucnonb3oBaHus. [lonroBpemMeHHass aBTOHOM-

KoncTaHTuH Backko. E-mail: k.basko@fek.by

Has paGoTa, BCTpoOEH-
Has BbICOKOCKOPOCT- \
Has cxema 3apsagku, a l
Takxe HEeCKONbKO

aHeprocbeperatwoLmx
pexumoB paboTbl co-
3patT ycnoeus ans
yooOHOro n HapgexHo-
ro obpawleHus ¢ aTum
Hebonbwum, HO 3d-
DEKTUBHBIM CMNYTHMU-
KOM BaLLero rpysa, cny-
*awero unu GNU3Koro
Yenoeeka (puc. 2).

Puc. 2.

OnpeneneHne MECTOMONOXEHUA
yctpouctea GSM Celltrack
MHdopMaLns 0 MECTONONOXEHUU MOABUXHOIO
obbekTa onpepenseTcsa B aGCONKTHEIX reorpaduyec-
KMX KoopaMHaTax ¢ NpuBsA3Koi ko BpemeHn. OHa npe-
JocTaBnseTcs B rpauyeckoM Unu L poBoM BUae He-
nocpeacTBeHHO onepaTtopom kaHana GSM, nubo ve-

pe3 VIHTepHeT-nopTan ¢ *‘z,_e i f«
BbIBOAOM AAHHLIX Ha 3K- "o% H Z
)

i3
=

paH B BUge kaptol. Ta-
kMM ofbpasom, Bce, 4TO
BaM HeoOxoaumo ans
CONpPOBOXAEHUSA Balle-
ro rpysa — aTo oAguH unu
HECKONbKO mMopaynen
GSM Celltrack, SIM-kap-
TO4YKa U NepcoHanbHbIN
KOMMBbKOTEP C AOCTYNOM

B VHTepHeT!
BoT npumep Takoi 3
conpoBoaANTENbLHOM F) g
. 3 SWEBeet, maplgads |
KapTbl, NONy4YEeHHON Ye-
Puc. 3.

pe3 WnTepHeT (puc. 3).

B kauyecTBe KpaTKUX TEXHUYECKUX XapakTepuCTUK
[aHHOro YCTPOWCTBa AONONHUTENBHO X0Tenock bl co-
obLWuTL cnepyowlee:

— BCTPOEHHLIN akkymynsitop obecneunBaeT aBTO-
HOMHy10, Oecnepeborinyo paboTy B TeueHue 9 gHen
(NnpepycMoTpeHa BO3MOXHOCTb npoaneHus paboToc-
NocoOHOCTN A0 HECKONbKUX Heaenb NepuoanyHeckum
nepesogoM npubopa B XAYLUMNIA peXnM);

— nopaepxusaetca paGoTa B ABYX CTaHaapTax
EGSM 900/1800 MI'y, unn 1 GSM850/1900 MrIy;

— nNpeaycMoTpeHa BO3MOXHOCTb AUCTaHLUOHHOIO
KOH(UIYpUPOBaHUS U HACTPOIKM YCTPONCTBA Yepes ne-
pepavy SMS coobLieHuii.

22 Ten./dakc pegakumm: +375(17) 251-67-35, e-mail: electro@bek.open.by, http://electronica.nsys.by =
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TenemeTpuueckui
npubop STD 32
DaHHbin  npubop

(puc. 4) no3BonseT KOH- -

TponupoBaTb COCTOSA-| moo
HUue yAaneHHoro e N
obbekTa, a Takke yn-| i s(EIJSBZ
paBnsaTb pasnuuHbiMu|

yAaneHHbIMWU yCTpPOii-
cTBaMM C NOMOLLbIO
NpOCTOro COTOBOIO Te-

nedgoHa cTaHpapTa Puc. 4. BrewHuii Bug STD 32

GSM. Npubop HacTonb-
KO NpOCT B ynpasneHuu, 4To nobon nonb3oeaTtenb,
npo4YnTas pyKOBOACTBO K HEMY, CMOXET ANCTaHLMNOH-
HO BKMOYaTb UMW BbIKNIOYaTb Takme yCTPOWCTBa, Kak
MexXaHU3M OTKPbITUA rapa)KHblX BOPOT UNU 3MNeKTpo-
aBuratens BOASHOIo Hacoca ¢ nomouwbiy SMS coo6-
LEeHU nnNu NpocTbiM 3BOHKOM CO CBOEro MobunbHOro
Tenedora. Bo3amoxHO Taicke nonyyerHune nHdopmaymm
O pasnNuyHbIX cOObITUAX (Hanpumep, OTKPLITUE UNK 3ak-
pbiTve aBepeit) Yepes SMS coobuieHus.

Kpome Toro paHHoe yCcTpOWCTBO MOXeET paboTaTk co-
BMECTHO C CYLLECTBYIOLLEN CUCTEMOIN CUrHanu3auun Ha-
npaensas uHdopmauuio o ee cpabatbiBaHuM Ha onpeae-
NeHHbIN Homep MobunbHoro TenedoHa. MNMpumepsbl uc-
none3osaHusa npubopa STD32 npuseaeHsl Ha puc 5,6,7.

Sttt
A:w_-f% lNepepaya KOHTpPONbHOrO
=
soseiens | SMS NpU Mofaye Hanpsixe-
. - HUsA 12 V (BKNIOYEHNE-BLIKINIO-
—?—1 YeHUA gaTyuka ABepu unu
Puc. 5. Apyroro ycTponcrea).

Py proilczcnbosd Mepenaya KOHTPONbHOIO
N < SMS npu nocTynnexnm curHa-
. ;——H na oT cywecTByoLel cucte-
. Mbl CUTHanNu3avLuu.
Puc. 6._

BkntoyeHne unu BbIKNKO-
yeHune Nboro BHELLHEro yCT-
= l" poiicTa ( 250 V- 6A) Mo 380H-

Ky ¢ mobunbHoro TenedoHa

STD32 | nub6o npu nonydyeHun SMS.

S 310 MoxeT ObITb cucTema

Puc. 7. , KORANLWOHNPOBAHUA NOMe-

LeHWs, rapaxHble BOpoTa, cuctema oborpesa cayHsbl,

OCBeLleHNE NMOMELLEHUS UNKN MpUNerawLwen K 3aaHnio
TeppuTOpumn.

Are. VS
CalELE mmrenn Wertvarhar

Lokd

Tenemetrpuueckuin npudop STD 47
OyHKUMK BeINONHAEMble Npubopom STD 47 (puc. 8)
aHanornyHel yHkumam STD 32.

OpHako B OTNN4UKN OT
CBOEro aHanora nHgop-
Mauus 0 TeX UNKN UHbIX
cobbiTnsax STD 47 mo- )
XKeT nepepasaTb Ha 4e-
Thlpe COTOBLIX Tenedo-
Ha, a ynpaBreHue
ofbekTaMn MOXKeT ocy-
wecTtenATbca 52-ma
aboHeHTamun. Takoe
pacwmpeHne BO3MOX-
HOCTEelN CyWeCcTBEHHO
BaXHO Npu UCnonb3oBaHun aaHHoro npubopa B opra-
HM3auuK, roe Kak NpaBuno OOUHAKOBLIE MpaBa UMEIDT
HECKONbKO COTPYAHWKOB.

B 3aBucMmocTy oT Ha3HaveHus npubop STD47 no-
CTaBnseTCs B ABYX BapuaHTax:

1. Npu nepepayve nHdopmaumm Yepes SMS ans ocy-
LecTBNEHNN TaknX MYHKLNIA Kak:

— KOHTPONb YPOBHSA BOAbI, TEeMNepaTypbl, 4aBNeHns
MT.A.

— OXpaHa KBapTup, rapaxem, fa4y, asToMalluH, no-
JOK U T.A.

Puc. 8. BHewHuit Bug STD 47

— STD47 mopynb;
— aHTeHHa;
— ©Onok nutaHus \
220B; LI N
— 15 BHIB. cuUrHans- “‘
HblA/MHOpPMaLNOHHBIR
kabens.

2. Ons ocywecTBNeHnst AUCTaHLMOHHOIO BKIKOYe-
HUSA-BLIKNIOYEHUS C MOMOLLLbI TeNegOHHOro 3BOHKA
pasnUuHbIX YCTPONCTB, TaKMUX KaK:

— OTOMUTENbHBIE CUCTEMBI;

— CUCTEMbl KOHAWLMOHMPOBAHUS;

— cayHa;

— rapaxHble BOpOTa;

— OXpaHHble CUCTEMBI.

— STD47 mopynb;

— @HTEeHHa;

— coeagnHUTENbHLIN
kabenb Ha 12B ¢ Luec-C__
Tbio TMOKMMW BbIBOAAMMU
ANSA NUTaHUA U OOHUM
BXOAOM U BbIXOAOM.

B cnepytowiei ctatbe HaMu ByayT paccMoTpeHbl 60-
nee cnoxsole NpubopLI N YCTPOMCTBA NO3BONSAOLLME
KOHTPONUPOBaTL MNOABUXHLIE O6BLEKTHI C LeNbio of-
peneneHust UX reorpaUueckMx KOOpAUHaT, TeXHUYeC-
KOFO COCTOSIHUS.

Bonee nodpobHyro uHpopmauuro 06 onucaHHbIX ebilie ycmpolicmeax MOXHO NoJiyYums y cneyuanmuicmoe
Y «®3K»: 2. Muxck, np. lMywkuHa, 29-b, men./haxc: +375 17 210 22 74, e-mail: info@fek.by
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{\ BHUMRHUE! BLICOKOE KAYECTBO! /D

¢ SMT-kaTyLKN MHAYKTUBHOCTA

* KOMMNOHEHTHI 3NEKTPOMArHUTHOMR
COBMECTUMOCTHU
1‘\\ * Npoccenn Ans CUrHanibHLIX TUMHWA 1 NMHWA
nepenaqn gaHHbIX ‘\

* PaavoyacTOoTHBIE NOOABNAKLME BoIBOAHLIE

apoccenn

» Npoccenn panuodactotHoro(VHF) nnanazoda ™
¢ [MomMmexonogaename GUnsBTPB 2-X....4-x

NUHEWHBIe

s (deppuThl 1 akceccyapbl ;
¢ Cepaeunmnkn SMD HuzkonpodunbHbIE, an
akceccyapb : .
* HAYKTUBHEIE (PEPPUTOBLIE KOMNOHEHTHI ~ !
* Paauo4acToOTHhIE TPAaHChopMaTope (SDM)
» TpanchopmaTopul N8 CBETOTEXHUKIA i

» DC/CD — npeobpazopatenu (SDM) e

» TpancdhopmaTops AN9 aRTOMOOUNLHOIA

BNEeKTPOHMKM

* KOMNOHEHTHI HA NOBEPXHOCTHO-AKYCTUHECKUX

BONHAX

s OUNLTPLI NOAHECYLLEN YACTOThI, <

BLAECOUNLTRLI, ayAUuoGUIBETRR

* MurkpOBONHOBAA KEPaAMUKA

= Monocosslie PuneTpel (SMD), MuKposONHOBLIES .. Eﬁ
avnnekcopbl {SMD) v E e

- ,ﬂ,I/IOJ'ICKTpI/I'-IOCKI/IC 1 KCPaMWUHCCKHG i =
KO2KCUATNBHEIE pe30HATORH

- KOHﬂ,eHcaTOpbl

*» Kepamuyeckve KoHAeHCaTopk SMD -
* [TNEHOYHBIE KOHOEHCATOPLI,

NOMEXONOAABNAINLIME, TAHTANCRHE e
* MeTannookCcUaHbie BaprcTopel, SMD-ane
NOBEPXHOCTHOMO MOHTEXKE W AWMCKOBLIE A,

s TepmncTophl L. !
* [[Aa30HANG/IHEHHLIE Pa3PAAHVKN |

-

ELE ATED Bkl MOFETE NPUDEPECTH GO CHARAA W Nog SRKA
EEUUNARNEHDOrD AUCTE RN TEOEER

129075 Poccuiickan Pegepaumna 8 % 220005, Pecnybnuka benapycb
r. Mockea, yn. Kanuépeeckan, a. 31 r. MuHck, yn. MNikano, 1
Ten: (095) 215-97-06, 215-73-13, Ten.: (017) 290-24-10, 290-24-11

dakc (095) 216-23-08 PTK hakc:(017) 280-24-13
E-mail: rtk@rtkcomponent.com E-mail: minsk@rtkcomponent.com

www.rtkcomponent.com KOMNOHEHT www.rtkcomponent.com

ROMIAEKEHRIE NOCTRABKY, NPREMANMEIE EI,I.IEIH]IEJII—)
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KOHOEHCATOPbBI ANnA KOPPEKLUA
KO3®ODPUUMEHTA MOLLHOCTHU

Metpa KOHrBupT, MeHeaxep no MmapkeTuHry PFC koHaeHcaropoB

Komnanusa EPCOS — kpynHe#wumit MMpOBOM NocTaB-
LMK CUNOBLIX KOHAEHCATOPOB ANSl CUCTEM KOPpPEeKLUn
ko3dhuumerHTa mowHocTU. B pononHeHue K ctaHaapT-
HbIM 6bLINK pa3paGoTaHbl crneunanbHbie TUMNbI KOMMOo-
HEeHTOB, o6nagarowme BLICOKOM Harpy3o4Hom cnocob-
HOCThLIO MO UMAYNLCHOMY TOKY, AN TAKUX MPUMEHEHUN,
KaK BETPOBbIE 3NeKTPOCTaHLUN.

HanpsxeHue MowHoCcTs
0T 230 00440B < %, OT 0.5 go 50 keap
A
sus *‘:._:._ 17
el
- -
\

Koppekuusa koagpuumeHTa MOWHOCTU C NOMOLLLKD
koHaeHcaTopoB PhaseCap nossonseT CyLecTBEHHO Co-
KpatuTb NnoTpebneHne anekTpo3Heprun. 3To He TONLKO
obecneunBaeT 3HaUMTENBbHBIE (PUHAHCOBLIE BHIrOAbI, HO
Y NpUBOAUT K YMEHBLUEHWUIO BO3OENCTBUSA Ha OKpYXalo-
Lyto cpeny.

ONTUMKU3NPOBaAHHOE UCNONb30BaHUE 3NEKTPO3HEpP-
mn — 3P MeKTUBHLIN cNOCOO YMEHLLLUMTL KONUYECTBO
BpeaHbIX BLIOpOCOB B aTMocepy. MNosTomy koppekuus
koahbuymenTa mowHocTn (Power Factor Cor/rection —
PFC) ¢ nomoLublo CUNOBLIX KOHAEHCAaTOPOB BaXHa He
TONbKO C TOYKM 3PEHUSA 3KOHOMUM, HO W ANSA YNy4LLEeHWs
3alMThl OKpY>KaloLLen cpeapl.

BO3HUKHOBEHME PeaKTUBHLIX TOKOB

MHOXECTBO 3NEKTPUHECKUX MALUMH, TaKMX KaK TPex-
hasHble ABUraTeny n 3NeKTPoABUraTeny nepeMeHHoro
TOKa, UCMONb3YIT Kak aKTMBHYH, Tak U peakTUBHYK CO-
cTaenswLMe Toka. B To Bpemsl kak akTMBHasi MOLLYHOCTb
npeobpasyeTca B MEXaHUYECKYH 3HEPIUI, peakTMBHas
COCTaBMsLLas ToKa OCyLLEeCTBNAET HEOOX0AMMOE Hamar-
HUUMBaHWE W pasMarHudvBaHve, obpallasck, TakuM of-
pasomM, NepUOANYECKN MeX/y reHepaToOpoOM N Harpy3Koii.
MocKonbky CUCTEMbI KOPPEKLUMN KO3hhULMEHTa MOLLHO-
CTU pacronarakTcs Kak MOXHO Onvke K Harpyske, yMeHb-
LIaeTcA 3Ha4YeHMe MONHOro Toka (CyMMa akTMBHOW U pe-
aKTUBHOM COCTaBNSAOLLMX), MPOTEKAIOLLENO B 3NEKTpUYEC-

KOW ceTu. 3a cueT 3TOro CHXaKTCA NoTepy, a Takke He-
obxogumoe notpebneHne 3Heprn OT NepPBUYHBIX UCTOM-
HUKOB. KOHeUHbIM pe3ynsTaTtoM ABNAEeTCA YMeHblueHue
Buibpocos CO, B atmoctepy. CunoBble KOHAEHCATOPbI
komnanum EPCOS ans koppekuum koadduumeHTa mMoL-
HOCTM UCNONb3YKTCA HE TONbKO B TUNUYHbLIX PFC-cucte-
Max (hbukcupoBaHHas KOMMNeHcauusa, KOHTponnepobl Ko-
adpuLmeHTa MOLLHOCTH, CXeMbl (PUNETPOB), HO U B TaKUX
npYMeHeHUsX, Kak BETPOBblE 3NEKTPOCTaHLMN U UCTOM-
Hukn GecnepeboriHoro nutanusa (UPS). CunoBble KOHAEH-
catopbl komnanum EPCOS cepuit PhaseCap Premium u
HD, Windcap u PhiCap B HacToslLLee BpemMA BHOCAT CBOM
BKMaA B 3aLLMTY OKpy><atoLLen cpefbl Bo BceM Mupe. Kop-
pekums koadduLmneHTa MOLHOCTU NPUHOCUT TakKe U 3KOo-
HoMUYeckue Bbirogbl. CHkeHne noTepb nogpasymesa-
eT noebiweHve npubeinu. Koppekuusa koadduumneHTa
MOLLHOCTN O3HayaeT:

— yMeHbLUeHMe 3aTpaT Ha peakTUBHYI MOLLHOCTD;

— COKpallieHVe aKTUBHBIX NOTepb, YTO BeAET K CHuKe-
HUIO CTOMMOCTM KMUNOBaTT-4aca anekTpo3Hepruu;

— BO3MOXHOCTb OTKasa OT AOpOroCTOsALLEero paclumpe-
HUS NPON3BOACTBEHHBLIX MOLLHOCTE! Ha pacnpeaenvTens-
HbIX MOACTaHUUAX;

— yBenuyeHue MnpornycKHOM cnocobHOCTU No MOLLHOCTY;

— coKpalleHue 3aTpaT Ha obcnyxuBaHue;

— ynyuLleHue KayecTBa 3Hepruy;

— coKpalleHue 3KcnnyaTauMoHHbBIX 3aTpaT.

Bo3MOXHOCTM ANS NONy4YeHUs1 3IKOHOMUU
MpovnnwcTpypyeM BO3MOXHOCTb 3KOHOMUMU
CPeACTB Ha MpakTuyeckoMm npumepe. lNpomMbllineHHoe
npeanpuaTve UMeEeT cpeaHuini KO3MMULNEHT MOLLHOC-

Ta6bnuua 1. Npumep pacueTa 3aTpaT Ha 3NeKTpo3Hep-
o (BLIODOPOYHBIE €XeroHble 3Ha4YeHus)

MpouwseenerHasn pabota, no gHeBHOMY Tapudy

2 000 000 kBT-v

PeakT1BHan MOLHOCTL, N0 AHEBHOMY Tapudy

2 040 408 ksap-y

PeakTveHas MowHocTh, 6ecnnarHo

1 000 000 kBap-y

OcraBliascs peaKTuBHag MOLWHOCTb

1 040 408 xBapy

1 040 408 kBap-y X 0.0092 eBpo/keap-y 9 575 eapo
Koppekuun koadyprumeHTa MOLHOCTH,

pacuetHas 268 keap
BbibpanHas ctangapTHas PFC/cuctema 300 kBap
KanutanoBnoxeHus, BKIOYast MOHTaX 7 670 espo
CkynaemMocTb, MecsiLIbl 9.6

Tabnuua 2. lNMpumep pacyeTa CTOMMOCTU U NOTEPb

BhixoaHas MollHocTb TpaHcdopmaTopa 800 kB-A
PurkcHpyeMas MOLLHOCTb, YCTaHOBIeHHas 714 kB-A
MoTepu B TpaHcgopMaTope 1 NpoBogax 10.0 kBT
Koppekuus koadpdmumenta MOWHOCTN 268 keap
KomneHcaums hmkemnpyeMon MOLLHOCTH 556 kB-A
Komnencauus notepb B TpaHcghopmMaTope 1 6.8 kBT
npoBoaax

Obuyee cokpalleHue rnorepb 3.2kBr

MoTepw, BbIzBaHHbIE KOPPEKLUEN 0.6 kBT
ko3pdmLmeHTa MoLHOCTH

“ucroe ymeHbLLIEHKUE MOTEPb 2.6 kBT
YMeHbLIeHe notepb 3dipekTUBHOI 3Heprumn 10 232 kBr-ufrog
CronmocTb 3¢hdheKTMBHON 3HEprm 0.0766 eBpo/kBT-4
CokpallieHue 3arpar 783 eBpo/ron
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Tabnuua 3. MNpuMep pacyeTa KanuTanoBNOXEHWI Ha
paclumMpeHne anekTpoceTn

AKTVBHasA MOLLIHOCTb, YCTAHOBIEHHAN 500 kBt
KoadhdurLmneHT MOLHOCTH 0.7
Purkcmpyemas MOLLHOGTb, YCTaHOBIeHHas 714 kB-A
BbIx0gHan MOLLHOCTE TpaHchopmaropa 800 kB-A
Harpyska Tpancdopmaropa 89%
AKTMBHas MOLLHOCTb NOCIE PaCLUMPEHNS 700 kBt
KoadhdomumeHT MoLWHOCTU 0.7
PukcMpyeMas MOLLHOGTb M0OCIIE pactuMpeHust 1000 kB-A
BhixoiHaa MoLHOCTL TpaHchopMaropa 800 kB-A
Harpyska TpaHcdopmaropa 125%
KanurarnosnoxeHns Ha pacluMpeHue 40 000 eBpo
Koppekuus ko3dpmumeHTa MOWHOCTN 375 keap
AKTMBHas MOLHOCTD MOCIIe pacLUMpeHus 700 kBt
Pukcmpyemas MOLLHOCTb Moche pactuMpeHust 778 kB-A
Harpyska TpaHcdopmaropa 97%
PFClcnctema 400 ksap
KanutanoBnoxeHus, BKAKOYas MOHTaX 10 000 eBpo
IKOHOMUS B CPABHEHWN C PACLLMPEHNEM 30 000 espo
3MEKTPOCETU

11 (cos ¢) 0.7 npu cpegHem notTpedbnexHnn aHeprum 500
kBT n 4000 pabGounx yacax B rog. B nepepacuete Ha
aKTUBHYK MoLHOCTE 50% peakTMBHON MOLUHOCTU No-
Tpebnserca komnanuen GecnnatHo. bes aToi peakTus-
HoW cocTaenstowei Mor Obl ObITb AOCTUTHYT KO3dhduLm-
eHT MowHocTu 0.9, Tpebyemblii KOMMyHanbHBIMU Npea-
npusatuammn. OcTaslasaca pasHocTb B 1 040 408 ksap-y
obxogutca B 9575 eBpo exerogHo Npu AeiCTBYOLLEN
pacueTHol LeHe 0.0092 eBpo/kBap-y.

IOnsa ysennyeHunsa koapduymenTa mowHoctu go 0.9
TpebyeTca koppekuus Ha 268 keap. YcTaHOBKa «nop
KMioY» cuctembl koppekuun Ha 300 ksap TpebyeT kanu-
TanbHbIX 3aTpaT B pasmepe 7670 eBpo. 31O 03HavaerT,
YTO OKYNMaemoCTb HacTynaeT MeHee, YeM Yepes AecATb
mecsauee (cMm. Tabnuuy 1). lNpepnonaras, 4To cuctema
Koppekuumn koaduuneHTa MOLWHOCTU UMEET CpeaHui
Cpok cnyx0Obl AecATb NeT, cokpalleHne 3aTpar cocTas-
naet noutn 90 000 eBpo.

CokpalleHve aKTUBHBLIX MOTEPb

3atparthl Ha 3thheKTUBHYIO 3HEPIUIO, KOTopas TepseTcA
Ha KaKAON 3NEeKTpUYECKON Harpyske, 3aBuUCAT OT MoTepb B
cobcTBeHHOM 3anekTpoceTy. bnarogapsa koppexkummn koad-
duymeHTa MOLLHOCTU NPOUCXOAUT COKpaLLeHUe MOLLHOCTH,
OUKCUpyeMoil B 3MEKTPOCETU, HTO MPUBOAUT, B CBOKO O4Ye-
peAab, K CHKEHUIO N NOTEPb, N PacXOAoB Ha 3P MEKTUBHYIO
aHeprnio (cM. Tabnuuy 2). SKOHOMUSA PacxooB Ha PeaKTUB-
HYI0 3HEPIUIO, KOTOpas OCYLLECTBNAETCH 3@ CHET YCTAHOBKU
CUCTEMBI KOPPEeKLMN KO3(hdULMEeHTa MOLLHOCTH, CoKpaLLa-

36.4 | 9 mnpg, kBTy
mipa, e ——
. 4.3 mnpa, BTy
KBT-4 27.4
Mnpa
KBT-u4
Auarpamma 1, Auarpamma 2, Avarpamma 3,

6€e3 PFC-koppekumu yacTuyHas

PFC-koppekuns

nosHas
PFC-koppeKums

Puc. 1. Kak koppekuusi koddpuLmueHTa MoLLHoCTU
CoKpalllaeT Bbl3BaHHbIE peakTUBHOW MOLLHOCTBIO

nortepu B SJ'IeKTpM‘-IeCKOﬁ CETU B FepmaHMM

€T 3aTpaTthbl Ha 3 (HEKTUBHYIO 3HEPIUIO, BLI3BaHHLIE NOTEPS-
MU MowHocTu, Gonee Yem Ha 750 eBpo B roa.

CokpalleHne KanuTanbHbIX 3aTpar

Ecrnn npegnpusitue/notpebutens, npysegeHHoe B Mpu-
Mepe (cM. Tabnuuy 2), nnaHupyeT yBENUHUTL CYLLECTBYIOLLYHO
Harpysky ¢ 500 go 700 kBT, To ucnonb3oBaHue Tonbko OAHO-
ro umetoLLierocsi TpaHccpopmaTtopa Ha 800 kB-A OyneT Hefio-
craTouHo. OgHako 3a cHeT cokpalleHns hMKCMpyeMOoi MOLLE-
HOCTU MyTeM KOppeKLMmn KoaddpuLmeHTa MOLLHOCTU BNOMHE
MOXHO ofolTck 6e3 AopOorocToALIEro pacluMpeHust anek-
TpOCETN € UCMoNb3oBaHMEM TpaHcopMaTtopa, pacnpene-
nuUTenNBLHOMO yCTpoicTea U T.4. Kak nokasaHo B cnepytoLlem
npumepe (cm. Tabnuuy 3), ycTaHoBKa cuUcCTeMbl KOppeKLvm
KoadbdULMeHTa MOLHOCTUN — 3HauuTenbHO Gonee 3KOHO-
MUYHOE peLLEeHnEe, YeM paclumpeHne 3NeKTPOoCeTH.

Koppekums koadduumeHTa MOLWHOCTU Takke npea-
naraeT pononHUTErNbHbIE BO3MOXHOCTU ANA 3KOHOMWUU B
MaKpo3KoHOMUYeckmx MacwTabax. Hanpumep, Ha pucyH-
ke (cM. puc. 1) nokasaHbl notepyu MowHocTn B lepmanum
ANA Tpex BO3MOXHBIX CLieHapueB Ha ocHoBe AaHHbIX 2003
ropga. Ha guarpamme 1 nokasaH 6anaHc notepb 6es ka-
kon/Mmbo koppekunn koaduLmMeHTa MOLHOCTU; Ha Au-
arpamMme 2 — yacTuyHas!, ocyllecTensiemMasl B HacTosiLee
BpeMSA KOpPpeKLUUs, YTO CCOOTBETCTBYET KOIMMULINEHTY
MowHocTn okono 0.9; Ha avarpamMmve 3 nokasaHa nondHas
Koppekums koadduLmneHTa MOLLHOCTN.

lMNpyMeHeHne TONbKO YaCTUYHON KOppeKUuu Koadh-
duymMeHTa MOLHOCTN BeAEeT K COKpaLleHUIo noTepb B
anekTpocet Ha 9 mnpA KBT-4. 3To COOTBETCTBYET KOMNMK-
YecTBY 3Heprun, NpousBeAeHHON LeCTb YroNnbHBIMU
3NeKTpocTaHUMAMU, nn notpednsaemon 2.7 MNH cemeii.
Mpyn nonHoM koppekunn KO3 HULUEHTa MOLLHOCTU MOX-
HO ©bINo 6bl, NOMUMO YKa3aHHOW, C3KOHOMUTbL 3NEKTPO-
3HEpPruo, NPUMEpPHO pPaBHYIO MPON3BOAUMON €XeroaHo
eLle TpeMs ANEeKTPOCTaHLUMAMN, COOTBETCTBEHHO 3TO A0-
nonHutTensHo 4.3 mnpa kKBT-u.

Koppekuusa kosthduumeHTa MOLHOCTU He TONBKO COo-
KpawaeT BbiOpockl CO,, HO U YMEHbLLIET 3aTpaThl Ha A0C-
TaBKy aneKTpu4ecTBa KoHeUHbIM noTpedbutensam. Ewe ogHo
NPenMyLLIECTBO COCTOUT B YMEHBbLLEHUN AONN peaKTUBHON
MOLLHOCTU B cucTeMax anektpocHabxeHus. Bellwenpuee-
AEeHHbIE NMPUMEPbl OCHOBaHbLI Ha UCNONbL3oBaHUKN Tpaau-
LIMOHHBIX CUCTEM KOPPEKLUN MOLLHOCTU, BKIMHOHAIOLWLNX CU-
nosble koHgeHcaTopbl 1 PFC-koHTponnepel. NMpogomka-
IoLLleecs rnocneaoBarenbHoe passuTue 3TUX CTaTUHECKUX
cucTeM MpuBeno K nosieneHnto auHamudeckux PFC/cuc-
Tem. B pononHerue kK 0ObiMHBIM AOCTOMHCTBaM CTaTuyec-
KUX CUCTEM KOppeKunn, AMHaMn4eckne cucteMbl npeana-
raloT ganbHelillee cokpalleHue aHepronoTpedneHvsa u
3aTpat Ana Takux NpMMeHeHuN, kak cBapoYHoe obopydo-
BaHWe, NPoMbILLNEHHbIE NPECCH], BETPOBLIE 3MNEKTPOCTaH-
Luu, anesaTopbl U NogbeMHble KpaHbl. K nepeuncrieHHbIM
npevmvyLlecTsam cregyet Aob6aBuUTb U 3HaUUTENbHOE YNyy-
LLeHNE KayecTBa 3HEPrnW, YTO OYEHb BAXXHO ANS HEKOTO-
pbiX YyBCTBUTENBHBIX K 3TOMY NPUMEHEHUIA.

Kak ana ctatnueckux, Tak v Ans AMHaMUYeckux cuctem
komnaHus EPCOS npepnaraeT cpa3y Bce Heobxoaumble
kntoveBble PFC-komnoHeHThl: koHaeHcaTopbl, PFC-koH-
Tponnepsbl, KOHTaKTOpbl, TUPUCTOPHLIE MOAYNN U APOCCENW.

http://www.siemens.ru/ru/epcos/epcos_magazine.asp
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AATYUKN U UHPOPMALIMOHHO-USMEPUTEJIbHBIE CUCTEMbI
OUPMbl «PUD T I3 K»

KPATKUA OB30P MPOAYKLIMU

PactpoBble gaTuvkuv

N3mepeHne nepemerLieHuii, pasmepos, hopmbl, aedhopma-
LM TEXHONOMMYECKUX OBBEKTOB.

MopaenbHIii psg ¢ pabounm ananasoHom: ot 1 4o 55 Mmun
aunckpetHocTeto otcyeta ot 10 o 0.1 mkM; ckOpoCcTe Nnepeme-
LLLEHWA U3MEPUTENBHOIO HakoHeuHuKa: o 1 m/c.

TpHYaHTyNALMOHHbBIE Na3epHbIe AaTUMKK

BeckoHTakTHOE n3MepeHre nepemMeLLeHnin, pasMepos, hop-
Mbl, AechopmMaLmii NIOOBIX TEXHONOMMYECKVX OOBEKTOB, YPOBHS
KUAKOCTEN U ChiMyurX MaTepuarnos.

MopaenbHbii psap ¢ pabounm ananasoHom ot 1 ao 1000 mi;
norpewHocTb: 0.1%-0.2% ananasoHa; ObicTpoaencTeMe: Ao
2000 n3vepeHnin B cexyHay.

KoHdokanbHble onThuecke AaTyikin
BeCkoHTakTHOE U3MepeHUe pasMepoB U NnepemeLLeHnii ¢
NOrpeLLHOCTLI0 MeHee 1 MKM.

AaTturkK yrna noBoporta MHAYKTMBHOIO (MarHUTopesyc-
TUBHOMO) TUNA AN XECTKMX YCNOBUIA akcnnyataLun.

PaspewueHue: 20 yrnoBuIX MUHYT; 4acToTa BpalyeHus: Ao
40 06/c; paboumii AnanasoH Temneparyp: - 60...+70°C.

[aTyrK1 yrna HaknoHa eMKOCTHOro tvna. [inanasoH —
0...360 rpap; paspeLueHve — 20 yrn. MUH.

NazsepHbie ckaHepbl 4N ceumanbHBIX NpyMeHeHWn. YacTo-
Ta cvema — a0 500k, NpocTpaHCTBEHHOE paspeLLeHe <1MM.

OnTueckie MUKPOMETPLI Aifst UMepeHUs pa3MepoB cTa-
LIMOHapHbLIX U ABWKYLLINXCA OO BEKTOB. Pabounii avanasoH 20
MM, MOMPELUHOCTL £2 MKM.

MarnuTomeTpbl heppo30HA0BOro TUNA ANns UMEpeHUst Tpex
KOMMOHEHT U MOAYNS BEKTOPa UHAYKUMU MarHUTHOTo nonst. Mpea-
Ha3HaueHbl A1 HepaspyLUAKLLEro KOHTPONs, AedhekTockonun n
TeXHVEeCKoM AMarHoCTVku. [lanas’oH nsmMepeHns MHayKUMm Mar-
HutHoro nonsi: -2000. ..+2000AWw; norpewwHocTb: 0.1%.

CucteMbl c60pa, 06paboTKH U LM poOBOM MHAWKALIMIA
AaHHbIX. ABTOHOMHbIE, MHOTOKaHanbHbLIE, NepenporpaMMupy-
emMbie Moaynu Ans npuema u npecbpasoBaHUs cuUrHanoe ¢ aar-
YMKOB, LchpOBOI MHAWKaLMK, perycTpaLmm, HakonneHus Aan-
HbIX M nepepayun nx s MK,

ANEeKTPOHHbIE AUMHAMOMETPUUECKHUE KIIOUMH

MpepHa3HayeHbl Ans KOHTPONUPYEMON 3aTsKKU OTBET-
CTBEHHLIX pe3600BLIX COeANHEHWIA.

MogaenbHbii psg ¢ pabounm ananasoHom ot 10 go 1000HM;
norpeLwHocTb uamepeHus 1% auanasona; umdpoBas nHauka-
LiWs1; KOHTPONb MOMNA JONYCKa KPYTALLETO MOMEHTA.

MpKUGOPHLI KOHTPONA reOMeTPUUECKUX NAPAMETPOB KO-
NEecHbIX Nap. ANEKTPOHHBIE CKOOLI 4Nsi U3MEpPEHUs AnameTpa
KOMECHLIX nap 1 napameTpoB rpebHs. CkaHupytoLme nasep-
Hble NpohUNOMETPBI ANsi CHATUA NPOMdUNsa NOBEPXHOCTU Ka-

TaHus. ABTOMaTU3NPOBaHHLIE CUCTEMbI YHETA M3HOCA KONEC-
HbIX Nap. BapnaHTb! UCNonHEHWs /ins NOKOMOTUBOB, BarOHOB,
METPO U TpaMBaEeB.

PenbcousmepuTensHoe o6opyaoBaHue. Tenexka ans
KOHTPONs BONHOOOPAa3HOro M3HOCa penbCoB. JlasepHblii Npo-
chunomeTp pensCcoB.

KoHTponsHo-U3MepUTenbHOE 060pyaoBaH1e Ana npo-
WM3BOACTBA KMHECKOMNOB

Cucrembl KOHTPONS1 HECOOCHOCTU U HENEPNEHOUKYNAPHOCTU
roprnoBvHbI KoHyca. [latumkn 6eCKOHTaAKTHOIO KOHTPOIS paccTo-
AIHWA 3KpaH-Macka. OnTUYecKMe gaT4nKN KOHTpOonst COOpPKU anex-
TPOHHO-ONTUYECKUX cucTeM (B0C) C NOMPeLLHOCTHIO U3Mepe-
HUs1 3830pOB +2 MkM. MarumHel aBToMaTnyeckoi cbopkm 30C.

KoHTponbHO-M3MepUTenbLHOE oGopyaoBaHWe ons
3HEepPreTUKH

ABTOMaTU3NPOBaHHLIE CUCTEMBI NA3€PHON LIEHTPOBKN
y3noB TypGoarperatoB. 3NekTpoHHBIE CKOOLI ANst KOHTPONSs
InameTpa BanoB TypOWH. CUCTEMEI KOHTPONSA TENNOBLIX Ae-
cdopmaumii TypOuH. Annaparypa kOHTpons hakena rasoma-
3YTHLIX KOTNOArperaTos.

OGopynoBaHWe ANA aBTOMaTU3aLUK AOPOKHO-CTPOU-
TenbHbIX paboT

Annapartypa aBTOMaTU4eCKkoro ynpaeneHus NoNnoXeHuem
pabounx opraHoB aBTONPEHAEPOB U APYIVX CTPOUTENBHBIX Ma-
LWMH Ha 0a3e nasepHOoro ckaHepa CnexxeHus 3a KONUPHO Ha-
npaensioLLen. Annaparypa cnexeHus 3a nonocon Ans pasve-
TO4HLIX MalnH Ha 6a3e nasepHoro ckaHepa. MNynbrbl Ans yr-
paeneHns pasMeToHHbIMM NUcToneTamm. CUCTEMBI aBTOMa-
TUHECKOIO KOHTPONS pexxmma paboTbl CHEroyGopOoYHLIX MaLLIVH.

OGopynoBaHWe AnA METPONOrMuYEcKUX Nnaéoparopuin

MopepHusaums nsmeputensHbix MawmH AWN1...3: noa-
kntoveHne k MK, yctaHoBka nporpaMM kKOOpANHaTHBIX U3Me-
peHui. MoaepHusaLus YCTaHOBOK Ans NOBEPKU KOHLIEBLIX Mep
anuHel 70701. MopepHmsaums seonbeeHTOMepoB EB-5062.
AsTOMaTN3NpoBaHHLIE paboune MecTa ans NoBEpPKU U3me-
pUTENBLHLIX FONOBOK.

O6opynosaHue 1 MO Ana TpeHaxepoB K O6yuaOLMX
KOMMMNEKcOoB

MukponpoLieccopHble cpeacTtsa cbopa uHdopmaLwm ¢ gat-
YMKOB, CpeacTBa oToOpaxeHus cocTonHusA obbekToB. Mpo-
rpamMmMbl 06paboTkn AaHHBIX, HOPMUNPOBaHWS BUPTYanbHbIX
MUpOB, O0y4yaloLLme 1 KOHTPONUPYIOLLVE NPOrpaMMb.

FoToBATCA K BbIMYCKY:

- ManorabapuTHble TPUaHrynaLUOHHLIE AaTYNKU C YacTo-
ToM BLIGOpKKM Ao 10 kIy;

- 2D — TpraHrynsayMoHHbIE NasepHble AaTynku (Nas3epHsle
cKaHepbl);

- nasepHble ckobbl Ans N3MepeHns gnameTpa AepeBbeB.

Benapycb, MUHCK,
Ten/dakc +37517 281-35-13
http://www.riftek.com
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KOPMYCA 3NEKTPOM3AENUIA ONA YCTAHOBKU HA DIN-LLUIMHY M36

C npozpaqyHoin KpLILLKON 3akpbiTOro Tuna
5
1
1
2
2 4 3 4
3

1 - kopnyc; 2 - ocHoBaHue; 3 - DIN-wMHa; 4 - 3awenka; 5 - cTekno.

- Marepuan:
i . - KOpnyc - NonNuNponuneH camosaTyxXatoLLni,
LUBET cepbliii NN YepHbIIA;

L ANARRNANAN | L - OCHOBaHue - MoNuMponuneH camo3saTyxalLwui
USRI pay S ~ o
. ! L . LBET CEPLI UNWN YEPHBIIA;
- - - 3aulenka - nnactuk ABC,
[o]n]nlelainlnl

LUBET cepbliii NN YepHbIIA;

- cTtekno - nonuctupon NCM-115,

UBET KpacHbI UNnu 3eneHbiil (Npo3payHbiil).
MakcumanbHas Temnepatypa - 100°C.

' MakcumanbHbein Tok - 16A.

KOPMYCA Ons U3AENUiA ¢ UMdPOBOWM MHOVKALIMEN

U KINABULLAMW YINPABINEHUSA
5 4 3 - -
- -
* ol .
‘ ¥
¥
- -
2 &
1
1 - kopnyc; 2 - KpbIlKa; 3 - KNaBvLWa ynpaBneHus;
4 - cTekno; 5 - 3awenka. T r
Marepuman: o
- KOpMyc - MONUNPoNuUNeH camo3aTyXatoLmii, | )
LBET CEpbIit UNN YePHBI; ;i;
- KpblLLKa - MONUMponuneH camosaTtyXatoLLuii, .
LBET Cepblit UMK YepHbIil; JEREIR ‘_?,i i3'5
- knasuwwa - nnactukar MNMBX, useT cepbii
- 3aulenka - nnactuk ABC, - L
LBET CEpbIit UNN YepHBIlA; CTEKNO - NoNUMCTpon | |:] |:] -
MCM-115, el
LUBET KpacHblii NN 3eneHbiii (Mpo3payHbIii) T
MakcumaneHas Temnepatypa - 100°C. -y d « w35
MakcumanbHbIi ToK - 16A. o
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KOPMYCA Onsl U3SOQENUA C LMdPOBON MHOUKALVEN

1 - kopnyc; 2 - 3awenka; 3 - cTekNno; 4 - Haknexka.

(]
Marepuan:
- KOpNycC - NONWMNPONUIEH CamMo3aTyXarLwuii;  —
- 3awenka - nnactuk ABC, R
LBET CEpbIit UNWN YepHbBII; |t
- cTekno - nonuctupon NCM-115, =
LBET KpacHbI UNW 3eneHbli (Npo3payqHbli).
MakcumanbHas Temnepatypa - 100°C. 1

MakcumanbHbIn TOK - 16A.

#t

Y

< HPOBARRBIE WIFRVPE

ANA NPUCOEAUHEHNSA INEKTPUHECKUX
MaLLMH U NpMBOPOB K CETU NEPEMEHHOID
ToKa go 250 B.

Bce mogudpmkaumm no FOCT 28244-96
Ceptudmkatel VDE, PP, PB

Tokn Harpy3kw o1 2,5 go 16 A
BbICOKOKa4YeCTBEHHBIN NPOBOA
{or 0,75 A0 1,5 MM KB.)
EBpOnencKHE KOMNNEKTYHOWME

WHAMBMAYaNbHLIM 3aKa3aM (CTONopP.I,
BCTPOEHHbIE ceTeBble HUNLTPLHI M T.4.)

TNGXMN HATPEBATEAGHbIN

NpPou3BOOCTBO 1 NOCTaBKa

XapaKTepuCTUKM.
- HuxpowmoBasi crivparb B TepMOCTOMKOM
| nracTmaccoBoit o6ornoyke;
- Hanpsakenve nuTanms ; 12-220 B;
- YpenbHas mowHocTs: 2-50 Batt/meTp;
- MakcumarnbHan pabosan Temnepatypa
noeepxHocTy: +105°C;

!fs" WU TEXHONOIUA - Buinyckaores 2-x Buzos: MH-npoeoa
2 HarpesatenbHbii, MHX-nposog
HarpeBaTeﬂbelﬁ C Hanuunem
. XOMOAHBLIX KOHLOB;
NOCTABKM: - CEPTMOUKAT COOTBETCTBUS Pb, P®.
- B MHHAMBEWAYAaNLHOM YNaKOBKe OBnacti npumetierms:
b . - MPOMBILLNEHHBIE 1 GLITOBIE HarpeBaTerbHbIe
Y & anAa po3HUMHOW TORPHOBNH NpHGopbl Pa3NMUHOTO HasHa|EHKA
. - (3NEKTPO-TPENKY, MEKTPO-OREANA M T. .);
- HA NPOU3BOACTBEHHDBIE KOHBEWEPDI —renne norT:
- OBorpes cugermui aeTomobuns;
4TOYHO B CPOK» - AHTH3anoTEBaHve BUTPUH U T. N,
= C BUAIKAMH, BLINONHEHHLIMH NO
cTaHpapram ppyrux cTpaH ( AUMTOINT AACT
220037, PB, r. MuHck,
I'I ﬁ& N nep. Koznoea, 7r
OB No . Ten.: (+375 17) 299-05-83,
g z POU3BOACTBO CETEBLIX LIHYP 73 Ten./dake: (+375 17) 299-05-85

E-mail: litoplast@telecom.by, www.litoplast.by
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NPELUWU3UOHHBLIN MHTEP®ENC AN PE3UCTUBHOIO
TEMMNEPATYPHOI'O OATYUKA (PTL)

National Semiconductor — ogHa 13 BeaywMx koMNa-
HUIA NO NPOU3BOACTBY MHHOBALMOHHbLIX aHaNoOroBbIX
npmubopoB, B 4aCTHOCTH, ONEPALUOHHbIX YCUINUTENEN.

Cpeau ux LWMpOKOro cnekTpa MoXHO BbiAenuTb npeun-
31OHHbIE OnepauuoHHbIE yeunuTenu, npumep npuMmeHe-
HUA KOTOPbIX Mbl PACCMOTPUM HIDKE.

PesuctueHble TemnepaTypHble AETEKTOPLI — 3TO Temrie-
paTtypHble AaT4YMKW, OCHOBaHHbLIE Ha TeMrepaTypHOil 3aBu-
CMMOCTU COMpOTUBIeHUA MeTarnna. Takve paetekTopbl Wnpo-
KO MCMONb3YKTCA B U3MEPEHUAX Temnepatypbl U B KOHT-
pornsHo-usMepuTensHoNn annapatype. B nx ocHoBe nexur
ucrnons3osanve nerko poctynHoro 100-oMHOro NNaTMHoBo-
ro PTO (MPTH). ®yHKumaA 3aBmcumocTn conpotuenerns NPT
OT TemnepaTypbl Ans Temnepatyp ebie 0°C, nmeeT BuAa;

Rgp = (100 + 0.39083T — 0.00005775T2) Q

T-Temnepatypa

B paHHOI cTatbe paccmaTpmuBaeTcs anekTpudeckas
cxema, KoTopas MUHUMU3MPYET owmOKy (MOrpeLuHocTb),
BHOCMMYIO 3neMeHTamu npeobpasosaHua curHana (cwm.

Me[HbIA NpoBoA 24 copTamMeHTa, Torga ConpoTUBIEHNE
nposoda paeHo 2 x 10 ft x 0.0257 Q/ft = 0.514Q. N3meHe-
Hue conpotuenennst PTL Ha 0°C coctaenset 0.39 Q/°C n
noABOAUMBIN NPOBOA BHOCUT oLunMOKy pasHyio 0.5140/0.39
QJ/°C =1.31°C. Npu yeenu4eHun TemnepaTtypbl BO3pacTa-
eT u owmnbka. Hanpumep, nsameHeHne CONpOTUBNEHUS
MPAT Ha 400°C paeHo 0.35 ©/°C v noasoavMbIN NPOBOLA,
haeT norpewHocTb B 0.5140/0.35 Q/°C = 1.46°C.

Bapwvantil nutanva PTL

Cxembl, n3obpaxeHHble Ha pUCyHKax 2 1 3 nokasbl-
BalT ABa BapuaHTta nutauusa MNMPTO. Cxema Ha puc. 2
COCTOUT U3 UCTOYHUKA MOCTOAHHOIO HanpsiXeHus U noc-
nepoBaTensHO COeAMHEHHOro pe3ncTopa Ans yCTaHoB-
KN onpepeneHHoro Toka, Yepes PTM, npu onpepeneH-
HoM Temneparype. B aToM npumepe Tok yctaHoBneH B 1 MA
npu 0°C (2.5B/(100 © + 2400 Q) = 0.001 A). 3T”M ucknio-
yaeTcsa conpoTtueneHne ebisogos W1 n W4. Hanpsie-
HUe Ha ceHcopHbIX BbiBopax W2 n W3 B aTom cnydae

cxemy puc. 1). paBHo VPRTD = VR x ((RPRTD + 2400 ‘Q‘)/RPRTD)'
Cxema Ha pucyHke 3
Complete PRTD mtertace circunt Fanstant voltaga iy MCI'lOJ'Ib3yeT UCTOYHUK NO-
wl Fe
w N w CTOsIHHOrO ToKa. [lo Tex nop
2 v noka cymMma nageHwin  Ha-
5l-vi3 LM3190A-2500 rTD 2 -
" o nps>xeHU Ha BbIBOAAX,
w1 4 1F V 12 L7s
we 2 A e w MPTO u pesnctope R8 He
&b } o m >t wa NPeBLICUT MakCUManbHbIN
E : RS Puc. 2. pasmax HanpspkeHus ycu-
Ws 1K W
we A nutens A1, yepes NPT Gy-
" 8, heT Teub ToK B 1 MA. lNapeHne HanpsikeHnss Ha CeHCop-
3205K o M -
b . - 2 HbIX BbiBoAax W2 n W3 paBHo V., = 0.001 x R,
25 :
E 10K PucyHok 4 nokasbiBaeT pasHuLy pesynsraTtoB 3TUX ABYX
A1 A2 A3 and A9 = LMP2OT) [ .“2 ! e meToaoB. Kpueas 1 — HanpsbkeHue V., Mpu UCMONL30Ba-
Puc. 1. v KK HUN UCTOYHUKA NOCTOSHHOIO TOKA, KpUBas 2 — HanpshkeHve
- - Vg NPU MCNONb30BaHUN
LIt
BLIGOP KOMMOHEHTOB Ay WUCTOYHMKA NOCTOAHHOIO Ha-
MpeunsuoHHbIi yeunutens LMP2011 — yeunutens Ha- w . va npsxeHmna. Kak BuaHoO cxe-
MNpsXKeHUs1 C BLICOKUM KO3(MMDULMEHTOM YCUNEHUA U NO- R A v Ma NUTaHuA OT UCTOYHUKA
YTn HynesbiM HanpshkeHvem cvellerns. LM4140A-2.500 — MOCTOAHHOMO HamnpsixkeHus
UCTOYHWK OMOPHOrO HanpsbkeHUA C MOrpeLuHoCcTLi0 MeHe w oy BHOCUT AONONHUTENBHYKO
yem 0,05 % v TemnepatypHbiM apeiidom meHee Yem 10 HENUHEHOCTL U3-3a Aenu-
PPM/°C. C noMoLbo A3HHBLIX KOMMNOHEHTOB M HECKONb- Puc. 3. TENsA HanpshXeHus.

KUX NPELMN3UOHHBLIX Pe3UCTOPOB U3rOTaBNUBaETCA OYEHb
TOYHBbIA U CTabWUNbHBIA TEpMOMETP.

Cxema Ha puc. 1 nokasbiBaeT NpenMyLLeCcTBO YeThipex-
npoeoaHoro MNMPTL, koTopbiii sensieTcs Havbonee BLIroa-
HbIM MO TOYHOCTU. YeTbipexnposoanbivi NPT obecneyun-
BaeT KeNbBUHOBCKOE COeANHEHUE CUNOBLIX U CEHCOPHbLIX
BbiBOAOB. [1Ba npoeopa (W1 n W4 Ha puc. 1) — cunoeble
BbIBOAbI, KOTOpbIE MOACOEANHSIOT K AETEKTOPY UCTOUHUK
nocTosiHHOro Toka. [1sa apyrux eeieoaa (W2 n W3) — cen-
CopHble BbIBOAbI, NoaBoasLme Hanpsbkenne oT PT k you-
nutento. Takoe pacnonoxeHve otTaensaeT UCTOMHUK MNo-
CTOSIHHOTO Toka, Nutatowmin PT, OoT nsMeputensHom Lenu.
MNapeHue HanpskeHnsa Ha BeiBogax W1 v W4 uckniovaet-
CA U3 UaMepeHus HanpsbkeHns Ha PT[.

MpuBepem npumep NOrpeLHOCTU, BHOCUMOW NOABO-
AvmbiMu npoeogamn. Ecnu ans coeanHenns npubopa ¢
pe3nCTUBHLIM 3NeMEHTOM ucronb3yeTcs 10-Tn yToBbIiR

MNuTaHWe OT UCTOUHUKA MOCTOAHHOIO TOKA

VICTOYHMK NMOCTOSIHHOIO TOKa COCTOWT U3 MPeLM3NOHHOro
yeurmtens LMP2011, pesucTtopa R8, uctoyHnka onopHoro
Hanpskerusa 2.5V LM4140. 3HaueHve NocToAHHOIO ToKa Bbl-
umcnsieTcs no cpopmyne: |, = V. /R8. [ina 3HaueHnin uc-
nonb3yemuix B cxeme puc.i, I, = 2.5B/2500Q2 = 1 mA. B
obLuem criyyae, Tok B 1 mA oCTaTtoHuHo Man Ans MUHUMK3a-
uumn norpewHoc™ OT camoHarpesa NPT, BenuunHa Toka
npotekatoLero yepes PT[] sensetcs KOMNpoMUCCOM MeXay
yBenuueHneM YyBCTBUTENBHOCTUN TEMINEPaTYPHOro AaTumKa n
yMEHbLLIEHNEM MOrPELLHOCTN U3-3a CaMoHarpeBa, Bbi3BaH-
HOro npoTekaHuem Toka uvepes PT. B texHuyeckom onuca-
HuM Ha PT[] o6bMHO copepuTes MHcbopmaums 0 BenuumHe
camMoHarpeBa B 3aBUCMMOCTU OT pa3nuuHbIX ycrosui. Vave-
HAA 3HadveHune pesnctopa R8, MOXHO perynuposarh 3Hade-
HUe NocTosIHHOro Toka. Peauctop R8 HenocpeacTeeHHo BNuK-
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Comparing constant current to constant voltage drive
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SIET Ha TOHMHOCTb UCTOYHMKA TOKa, NO3TOMY OH [OMmKeH ObiTb
Oonee TOYHBIM, YeM xenaemMasi TOHHOCTb U3MepPeHUiA Tem-
nepaTypbl ¥ TeMNepaTypHO-CTabUINbHBIM.

Haufonee yaaqHbIM SABNSETCS UCTONb30BaHME B Kade-
cTBe pesucTtopa R8 Habopa TOHKONNEHOHHLBIX pe3ncTOpoB
3aKnuYeHHbIX B 0aHOM Kopnyce. Tak ToHHoe 3HayeHue co-
npotuBneHus B 2.5 kKOM MOXHO AOCTMYbL NapannenbHbiM
coeanHeHneM YeTblpex pesvctopoB B 10 kOm.

Yewnutens curHana

Yeunutenn A2, A3 n A4 COCTaBNAOT U3MEPUTENBHBIN YCU-
nutenb. B gaHHOM npuMepe, paccMOTpUM TemMnepaTypHbIN
AvanasoH ot 0°C po 700°C, koTopblii COOTBETCTBYET Avana-
30Hy conpotueneruit oT 100 Q po 345.28 Q. lMNMpu Toke B
1 mA, HanpsbkeHne Ha CEHCOPHLIX BLIBOAAX konebnetcs oT
0.10 B po 0.34528 B. WCTOYHUK O©ONOpPHOro
Hanpsikernst LM4140A-2.500 Tak e 1UCronb3yeTca B Kade-
ctBe onopHoro ans ALM n curvan NPT macwtabupyetes B

TouHbe younuTenu ¢
XAPaKTEPUCTAKAMMY,

He 3aBUCALLMMM OT
TEMNEPATYPbI N BREMEHK

—® OTcyTeTene HeoBxogMMoCTH
KOPREKTUPOBKY OLUMGKY CMEILIEHUA ’

—& CrreyTeTene HeolxogrmocTk v ic!
KannGpoBKY TEMNEPATYPO- U
BpEMAZABLCHMBIX
NapeMETPUE CHGTEMBI

—@ Manbe pasmepe! kKopnyca i

@ PacluvpeHHE#
TEMNEPETYPHBLA AManasoH

e e i

ARAINBOW i

TEENNDRLBEIES

A - .

AvanasoHe ao 2.5B. KoahduumeHT yennermns nameputens-
Horo ycunutens paseH 2.500/0.34528 = 7.2405. NonHbIin Ko-
APDOULMEHT yeuneHns n3mepuTensHOro yennutens 3aaaeT-
cAa ypasHeHveM AV = (1+2R5/ R7) (R1/ R2), npu ycrnosum, uto
R3 =R1, R4 = R2, n R6 = R5. Tk Tpebyemblii kosdduLmeHT
ycuneHus 0THOCUTENBHO Man, To AN ero peanusaumm aoc-
TaTo4YHO OOHOIO Kackaaa, Npu 3ToM KOIPMULIMEHT yeuneHus
MOXET perynuposaTkbcst 3HaveHnemM pesuctopa R7. Takon
KO3 MULIMEHT YeuneHusi BEAET K TOMY, UTO ocTanbHble pesu-
cTopbl fomkHbI ObITh paBHbIMU. Pesuctopel R1, R2, R3, R4,
R5, n R6 gormkHbI MIMETb HOMUHANBI Kak MOXXHO Onvke apyr
K apyry. C nomoLbto Habopa TOHKONMNEHOYHBIX Pe3nCTOPOoB
Nerko MOXHO A0OWTLCA COOTBETCTBYIOLLENO paBeHCTBa pe3u-
CTOPOB, TOYHOCTb HOMUHAIOB KOTOPbIX MOXeET ObiTb A0 0.01%.
3HavueHne pesuctopa R7 onpegenserca BbipaeHuem:

7.2405 = (1+2x10 xOM/R7)(10 kOM/10 KOMm),

otkyaa R7 =3.2049 KOm

PaccMoTpeHHasa cxeMa SIBNAETCA 3aBEPLUEHHBIM pe-
weHnem npeobpasoBanua curHana ana 100-omHoro
MPTA. Takyto xe cxemy MOXHO UCMONBL3OBATL N NpU Npu-
MeHeHun Apyrux pe3ncTuBHbIX NpeobpasoBaTenei, ycTa-
HaBnuBasi HeOOXOAUMBIN TOK UCTOYHUKA U KoabdmumeHT
YCUNEHUA UHCTPYMEHTaNbLHOMO YCUNUTENS.

Mpumensia apyrve Tunel PT HOMUHaNbI KOMMNOHEHTOB
MOXXHO M3MEHATb ANS AOCTKEHUA XernaemMoro pesynsrara.

Mamepuan rno0zomoerneH cneyuanucmamu KOMNaHuu
Rainbow Technologies. [ljornonHumenbHyro UHGOpMauUIo ebl
Halideme Ha calime: www.amplifiers.national.com.

INureparypa:

1. National Edge Technical Journal, December 2004
edition, «A precision interface for a Resistance Temperature
Detector (RTD), Walter Bacharowski, Staff Applications
Engineer.

oy Mosits; Kz

www.rtcs.ru
www.ibuttonru
wwurainbow by
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BALLA USB JIABOPATOPUA

Buranui Xauyk. E-mail: vah@scan.ru

Nponomkenune. Havano B xxypHane «3nektpoHuka nHdo» Ne12,2004,1,2,2005.

AKC-3166
NOrNYECKUIA AHATIU3ATOP

16-kaHanbHbI NOrMYeCKNin aHanNu3aTop npeaHasHa-
YeH Ana aHanusa noToka LnudpoBbIX AaHHBIX OOHOBpe-
MeHHO No 16 kaHanam ¢ YacToTon anckpeTusauum ao 200
MI'y, a Takke MOXeT ObITb MCNONBb30BaH B KavecTee Lnd-
poBOro peructparopa aaHHbiX. bydep anuHoin 256 K BblI-
Oopok Ha kaHan nossonsieT oGecneynTb BLICOKYHD TOM-
HOCTb BPEMEHHbIX U3MEePEHUIn ANUTENbHBIX NOTOKOB AaH-
HbIX. TMbOku Habop BapnaHTOB CMHXPOHMU3aLUK 1 Labno-
HOB 3arnycka no3BonseT oOHapyXuTb pasnuyHele cboun B
MOTOKE AAHHbIX.

" sums . “a aew

TexHU4eCcKne XapakTepucTUKN

— 16 kaHanos;

— AnanasoH YacToT gnckpetnsauum 2 kly....200 MIy;

— BXoaHoi nmnepaHc 200 kOm, 5 nd;

— AnvHa 3anucKn Ha Kanan 256 K;

— perynupoBka pasmMepa npeasanucu 1 nocnesanucuy;

— AnanasoH YCTaHOBKU NOPOroB cpabaTtbiBaHus Mo BXO-
ham +2,5 B ¢ guckpeTtHocTbio 20 MB;

— pexXumMbl 3anycka: no Hanuuuio WabnoHa AaHHbIX, NO
AnuTenbHOCTU WwabnoHa gaHHbIX, No ppoHTy Noboro duta
JaHHbIX, No WabnoHy paHHbIX Wunu no poHTy nboro
OvTa paHHbIX B pasnuYHbIX KOMOWHaLWSX;

— nutaHne 220 B;

— macca 1,3 kr;

— rabaputHble pasmepbl 210.70.260 mm.

Komnnextaumsa
— npubop;
— kabenb NUTaHWs;
— USB kabenb anst coeguHenus npubopa ¢ MK;
— nporpammHoe ofecneverne nog Windows 98/Me/
NT4/2000/XP (koMnakT-auck);
— PYKOBOACTBO NO 3KCrnyaTaumn.

ACK-4166
OoCcUVNMNOrrPA® CMELWWAHHBIX CUTHANOB

ACK-4166 komMOUHMpOBaHHbIN LdpoBOi 3anoMuHa-
oM 18-kaHanbHbI ocuymnnorpad CMeLLaHHBIX cUrHa-
NIOB C BO3MOXXHOCTBKO CUHXPOHHOIO oToOpaXkeHuss Ha ofa-
HOM 3KpaHe 16-OUTHBIX LMtpoBbIX NOTOKOB U hOpMbI CUT-
Hana no AByM KaHanam

TexHU4eCcKue XapakTepuMcTUKn

— 2 BXoAa aHanorosbIX kaHanoB, 16 AUCKPETHLIX BXO-
[OB NOrM4eckoro aHanusatopa; |

— Y4YacTOTHble AnanasoHbl
BXOOHbIX CUFHaNoOB aHanorosble
sxoabl 0...100 MI'y anckpeTHble
Bxoabl 0...50 MI'y;

— YyacToTa guckpetusauun
aHanorosbii Bxog 100 MI'y (oa- ) I |
HOKpPaTHbIN) AUCKPETHLIN BXOA
200 MI'y;

— mamate pgo T T
128 kb Ha aHanoro-

BblIN KaHan, ao 256
KB Ha anckpeTHBIN
KaHan;

— pexumbl 3a-
nycka: no poHTy noboro Bxoaa (aHanoroBble/gnCKpeT-
Hble), Mo WabnoHy yCrnoBuit AaHHBIX;

— perynupoBka pasmepa 3anucu (npeasanucm);

— AuanasoH BXOAHOro aHanoroeoro curHana 2 mB/
nen...10 B/pen;

— yCTaHOBKa NOPOroB NorMyeckoro aHanusatopa oT —
2,5Bpo +25B;

— uHTepdelic ¢ NK USB 1.1 u LPT (EPP);

— nutaHne 220 B;

— mMacca 1,3 kr;

— rabaputHele pasmepbl 210.70.260 mm.

Komnnektauus
— npubop;
— kabenb NUTaHus;
— USB kabenb ansa coeguHenust npubopa ¢ MNK;
— nporpammHoe obecneuenne nog Windows 98/Me/
NT4/2000/XP (koMnakT-Auck);
— PYKOBOACTEO NO 3KCNNyaTaumm.

) ACK-3105 _
LIM®POBOW 3ANOMVHAIOLLIMIA OCLIMITONPA®

2-kaHanbHbIN LUPOBOI 3aNOMUHAIOLNIA OCLMNNOr-
padh. BeinonHeH B Buae npuctasku k MNK. MNMoaknovaeTcs K
nepcoHarnsHoMy komnbtotepy udepes LPT (EPP) nopt. Bel-
haroLpmecs TeXHNYeckne napamMeTpsbl, MOLLHbLIE NporpaMm-
Hble onuun 1 yaoOHbI MHTepdenc aenarT 3Ty Moaens
nnaepoM B CBOEM Kracce.

— 2 He3aBUCUMBIX KaHana C Nonocoi nponyckaxsns Ao
100 MI'y Ha kaHan;

— Oydep 3anucu po 128 kb Ha kaHan (onpepenseTcs
none3oBaTtenem);

— MPOU3BOMBHO HacTpauBaeMblii pexum npeasanuceu/
nocnesanucu;

— BbICOKasl YyBCTBUTENbLHOCTL (OT 2 MB/gen);

— BbICOKOOMHBIN (1 MOM) u HuskoomHeIn (50 Om) BXog,
NporpaMMHO KOMMYTUpYEMble BXOAbI;

— aBapuviiHas curHanusauusa (onuus);
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— KHOMKa aBTOMaTU4eCKON HacTpPONKW pasBepTKU/CUH-
XpOHU3aLmu;

— KypCOpHble 1 aBTOMaTuyeckne usmepeHus, B T. Y. Ofl-
peneneHne asoBoro caeura (onuus);

— CTaTUCTUHECKME M3MEPEHUsa U NoCTpoeHue rucTor-
pamMm (onuus);

— cnekTtpoananusatop (bIN®) (onuus);

— undpposoii niomMmHodpop (onums);

— MporpamMmHasl aMynsALuMsa BXOAHOro curHana (onums);

— nogknioderune K MK yepes LPT.

TexHU4eckue xapakTepUCTUKN

— vacTtota auckpetusaumm 10 Ty (cTtpobockonuuec-
KUIA pexum);

— vyacTtoTra auckpeTtusauum 100 My (pexxvm peanbHo-
ro BpemMeHu);

— pexxum camonucua (500 mkc/pen...50 YWpen; yactoTa
Aunckpetnsauum Ao 50 kl'y, 3aBucut oT ucnonsayemoro MK);

— KO3 PULIMEHT BEPTUKANBLHOIO OTKNOHEHUs 2 MB/
nen...10 B/gen ¢ warom 1-2-5;

— pa3spetueHre 8 OuT (256 Touek Ha LuKany);

— norpeLuHocTb (2% Tekyluei BennmunHbl £1 oTcyeT);

— YaCTOTHLIM AManasoH no ypoeHw —3 ab: 0 My...100
MI'y (DC), 1,2 'y...100 MI'y (AC);

— BxoAHoe conpoTtuenexHve 1 MOm nnu 50 Owm;

— MakcuMansHoe BXOAHOe HanpsikeHve +50 B (Harpys-
ka 1 MOwm);

— MUHVMManbHbIA Nepyo NOBTOPEHUS CUHXPOHU3NPY-
rowero uMmnynsca 20 Hc;

— MUHUManbHas ANMUTENBHOCTL CUHXPOHU3UPYIOLLEND
umnyneca 10 He;

— aHanorosbii HY-hunsTp AN CUHXPOHU3NPYIOLLETO
curHana ot kaHanos A, B ¢ vacToToi cpesa 3,5 MI'y;

— Bpemsa passepTkn 10 HC/BBIOGOPKY...1 MC/BEIGOPKY
(oObiuHbIN pexunm), 10 mMke/BBIOOPKY...1 Yac/BeiGopky (pe-
XKUM camonucLa);

— NOrpeLlHoCTL pa3eepTkn He Bonee 2%;

— kanubpatop 1 kl'y, 3,5 B oT nuka po nuka;

— nutanue +5 B (oT lNK) unm oT BHeLIHero UCToYHKKa
NUTaHUs;

—macca 730T;

— raGaputHble pasmepbl 195.146.42 mm.

CraHpapTHas BepCcuA nporpaMmmHoro obecneueHus
APP_1006 copepxuT cneayrowme hyHKLMM:
— KypCOpHble U3MepeHuss No BepTUKanu U ropmM3oHTa-

nm (abCconTHBIE U OTHOCUTENBHBIE)
— aBTOMaTUyeckas HacTpolka Ha curHan
— umdppoBor camonucet|
— 3apepxKa 3arycka
— yCTaHOBKa ANWHbI Nocnesanucu
— uudposas punsTpayus
— anucb/uTeHre AaHHbIX/u3obpaxenus B daiin

MNpodheccuoHanbHan Bepcus nporpamMHoro oéecne-
yeHus APP_2006 (ACK_3106_INO) conepxut cnepyiowme
AONONHUTENbHbIE (hyHKLMM:

— npousBonbHOe MaclTabupoBaHue oTobpaxaeMmbixX
AaHHbIX, AOMNONHUTENBHBI OO30PHLBIN FpaduK;

— ABYXYpOBHEBasi aBapuiHas curHanusaums B pexvMe
Lmdposoro camonucua;

— uudpoeoit noMmHodop (pexum nocrneceeyeHus);

— BblNMCTEHWe (ha3oBoro caBura Mexay kaHanamu;

— pexvM LupoBoro BonsTMeTpa;

— aBTOMaTn4yecKoe u3MepeHve napameTpoB (OPOHTOB
1 UMNYIbCOB;

— crekTpanbHbii aHanus (bIN®) n cnektpansHas Lmd-
poBas chunsTpauma curHana;

— BblUMCIIEHME CreayLmMX crneLpanbHbIX YHKUMIA: CyM-
Ma, pasHOCTb, OTHOLLUEHME MNU NpouseedeHue AByX Bbib-
paHHbIX KaHanoB; cpeaHee reoMeTpuyeckoe ABYX BbiOpaH-
HbIX KaHanos; Npov3BoAHas BbIOPaHHOrO KaHamna; UHTer-
pan BbIOpaHHOro KaHana; MHTerpan NpoussefeHus KaHa-
NOoB; Koppenauus AByX BbiOpaHHbIX KaHarnos; nepepaToyd-
Has OYHKUMA ABYX BbIOpaHHbIX KaHarnos;

— CcTaTUCTUYECKNE BBIYUCTIEHWS U rIMCTorpaMma pacripe-
heneHns BEPOSATHOCTY;

— pexuM ynpaensemMoil 3MynauumM cUrHanoe, UCMosb-
3yeTca ansa paboTbl NporpamMmmbl Npy OTCYTCTBUM peanbHo-
ro npubopa (C TeCTOBLIMU UNN y4eOHBIMK Liensimn);

— BCTPOEHHEIN KanbkynsaTop qopmyn.

Komnnekrtaumn

cTaHaapTHasA

— npubop;

— LPT kabenb ansa coeavHenusi npubopa c MNK;

— UCTOMHUK NuTanusa ATH-0601;

— PYKOBOACTBO MO 3KCnnyarauuu;

— nporpammHoe obecneueHue nog Windows 98/Me/
NT4/2000/XP.

AOMNONHUTENbHAaA

— ocyunnorpadmueckue wynsl HP-9150 (1:1/1:10, 150
Mru);

— ocyunnorpaduyeckue wynsl HP-9258 (1:100, 250
Mru);

— pacwmpeHHas (npodeccroHansHasl) Bepcus Nnpo-
rpammHoro obecneveHns APP-2006 (ACK-3106-10).

ACK-3101
100 MI'y ABY X-/METBIPEXKAHATNbHbIN
LMPPOBON 3ANOMUHAIOLLMA OCLIMINNOIPAG®

CoBpemeHHass MOAenb BUPTYarnbHOrO AByXKaHanbHO-
ro ocuunnorpacdpa, BuINONHEHHas B BUAE NNaThl pacluuv-
peHus B ISA-cnoT komnbtoTepa. Npu ncnonb3oBaHUM ABYX
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nnaTt peanuayeTc BO3MOXHOCTb pacluMpeHns A0 YeTbl-
pex kaHanos. bydep 3anucn MoxeT 3anonHATLCA AaH-
HbIMW, NPEALIECTBYIOLMMU U CNeayoLWmMn 3a cobbiTuem
CUHXpOHM3aLMn B PUKCUPOBAHHOM COOTHOLWeHun. Cuc-
Tema yudposoi o6paboTku nossonsdeT BuAenUTb Nones-
HblA curHan B noToke nomex. PasHooOpasHble matema-
Tudeckme pyHKLMK, yAoOHBIN nHTepderic, aKkCnopT ocumn-
norpamM B Apyrue npunoXxeHusi, BO3MOXHOCTb MOAKIIO-
yeHusi normdeckoro aHanusartopa AKC-3162 — Bce 3To
JenaeT AaHHy Moaenb yaadHbiM npuobpeteHnem ans
fonbwunHcTBa NoTpebuTtenei

— 2 vinu 4 (Npy UCNONb30BaHUK OBYX NNaT) HE3aBUCU-
MbIX KaHana;

— perynvpyemblin ypoBeHb 3anycka;

— 100 MI'y aHanu3aTop cnekTpa Ha OCHOBe ObLICTPOro
npeobpasoBaHua Pypbe (Br1o);

— pexuM uudposoro adypekta nocnecseyeHus.

(ORSTHBE
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NOHKMNMDOHUKT —oji
oAcKMPOHUKN RS DRI~
s TexHUUYECKNE XapaKTEPUCTUKN

— 2 nnn 4 (Np1 ncnonb3oBaHUK ABYX NNaT) He3aBu-
‘.-a‘é CUMBIX KaHana;
- — nonoca nponyckanusa 0...100 MI'y (ans nepvoau-
% "_))5“ YeCKoro curHana);

—vacTtoTa guckpeTtusayun: 20 MIlNy B peansHoM Bpe-
MeHu, 2 [Ty B NnepuoanyeckoM pexuMe;

— KO3(h(PMLMEHT BEpTUKANbHOIO OTkNoHeHnst 50 mB/
nen...2 B/pen ¢ warom 1-2-5;

— BepTukanbHoe paspelueHue 8 out (0,4%);

— koaddumymeHT passepTkn 20 Hc/gen...2 c/gen;

— MOrpeLwHoCTb n3MeperHnin: Ao +2. 5% no amnnuty-
ne, po +0,01% no BpemeHu;

— BXoaHou uMneganc: 1 MOm/22 nd;

— KYpCOpHbIE N3MEepeHuns:;

— umndposan punstpauyua (DSH), npeackasaHne
dopmbl (SHP);

— pexum X-Y;

— CyMMUpOBaHue/BbluMTaHNe KaHanos;

— nporpamMHas nopaepxka penutenen 1:1; 1:10.

Komnnektauun

cTaHpapTHan
—nnata ACK-3101;

— coeaAVHUTENbHbIE MPOBOAA;

— nporpammHoe obecneyerne nog Windows 95/98;
— pyKOBOACTBO MO 3KCMnyaTayuu.

AononHuTenbHan
— ocyunnorpaduydeckue wynsl HP-9100 (100 MIy,
1:1/1:10).
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DNCKEMPOHUKA

Hfo

HOBbIE BO3MOXHOCTWU YHUBEPCAIJbHbIX
ocuunnorrpA®oOB C1-160, C1-160/1, C1-164

Cepuna aHanoroBbIX YHUBEpPCaNbHbIX OCLMAIOr-
padhoB C1-160 npeacraBnsaetr co60m MHOrotyHKLM-
OHanbHble NPUGopPbLI, NpeAHa3Ha4YeHHbIe AJS BU3Y-
anbHOro HabnwaeHNs 3NeKTPUYECKUX CUrHaNoB B
nonoce Yactotr oT 10 Ny fo 30 MINy
M U3MEPEHUA INEKTPUHECKUX CHUT-

HanoB B peanbHOM MacluTabe Bpe-

MeHM B AMana3oHe HanpshkeHuM

ot 4 MB oo 40 B n pnutenbHocTen

oT 40 HCc Ao 1 ¢ B nonoce YactoTt \
or 10 Ny po 25 MIy, (C1-160) n B

nonoce 4Yactotr ot 10 'y oo 20 My
(C1-160/1). Kpome TOro, ocuunnor-

padp C1-160 nozBonsier HaGno-

AaTb M U3MEPATb NapaMeTpbl ABYX-

M TPEXNOMNIOCHUKOB NPY NOMOLLMN
BCTPOEHHOro TecTepa PaAuOKOMMOHEHTOB.

Mpw cospaHum 31O cCepumn ocuunnorpados peanu-
30BaHO pAfd 3agay HanpaeneHHbIX Ha ynydlleHue no-
TpebuTtenbcknx ceoicTe npubopa. B ocunnnorpade nc-
KMnUYeHa MexaHuyeckas KOMMyTauusa pexumamu pa-
60Tbl M ynpaBneHwusi, YTO 3HAUUTENbHO MOBLILAET Ha-
AeXHOCTb paboTbl U CTabMNbHOCTE METPONOrnYeCcKmX
xapaktepucTuk. C Lenbio NOBLILEHUA HAAEXHOCTU U
yMeHbLUeHUs Maccbl Npubopa neuyaTHble y3nbl ocuwn-
norpadya cnpoekTMpoBaHbl Ha OCHOBE TEXHOMNOMMU MOH-
Taxa Ha noBepxHocTb (SMT). C Lenbio NoBbiLEeHUsA Ha-
AEeXHOCTU BbiNyCKaeMon npoayk-
umm B ocuyunnorpadax npMMeHeHbl
nporpaMmMupyemMble UHTerpanbHble
MUKPOCXeMbl, KOTopble obecneun-
BalT CHWkeHue rabapuTos, Benu-
YUHBbI NoTpebnsaeMoi MOLWHOCTH,
yucna neyaTHbIX Y3NOB U 3nemMeH-
TOB CTaHAapTHOW NOMUKK.

Ocobo cnepyet obpaTUTh BHUMa-
Hue notpebuTenei Ha pag napa-
meTpoB ocyunnorpadgos C1-160 u
C1-160/1. B oTnuummn ot BCE APYrNX
TMnNoBs ocyunnorpadgoe, B TOM Ynucne u uugpoBbIX, B 3TOM
npubope 3asBneHHas nonoca nponyckanusa 25 My obec-
neunBaeTcA BO BCEM AUHAMMW4ECKOM Auanas’oHe BKNIo-
yasa n 1 n 2 mB/pgen. Y Bcex apyrux nponssogutenei, He
3aBucmMmMo oT Toro ato 3anagHas Eespona nnu KOro-eoc-
TouHasa Asus, B ocuunnorpadax MerLmx YyBcTBUTEmNb-
HocTb 1 n 2 mB/gen nonoca nNponyckaHus orpaHnyvea-
eTcs oT 3 Ao 5 pas, YTo 3HaYUTENBLHO OrpaHNYNBaET MX
obnactb npumeHeHus. CnepyioLlein xapakTepHoi oco-
©eHHOCTbIO AaHHON Mogenu ABNAETCA Hanuuue BCTPO-
€HHOWN NuUHUKM 3apepxku. Hanuune koTopown obecneun-
BaeT BO3MOXHOCTb HabniogeHne He TONbKO nepuoaun-
YeCcKUX CUrHanoB CO CKBaXXHOCTbIO Onuskoil kK egvHuue,
HO M CUrHanoB C BLICOKOW CKBaXHOCTbIO. INpu 3aTom Ha
3KpaHe ocuunnorpadga Bbl cMoXxeTe HabnioaaTb nepe-
OHWIA (PPOHT MNYNBECOB M NPOU3BOAUTL U3MEpPEHUE Bpe-
MEeHHbIX 3a4epXeK Mexay ABYMSA UMnynbcamu B AByXKa-

UeaH MNuwy. E-mail: ivan_ich@mail.ru
HanbHOM pexuMe. 3aepkka Hadana 3anycka pasBepT-
K1 Ha 15 Hc. obecneunBaeTr BO3MOXHOCTb HabnaeHus
napameTpoB NMepexoaHon XapakTepUCTUKN Tak XOpOLUo
MU3BECTHOM KaxxaoMy meTponory. Hannuve nuHum 3apep-
XKW coenaeT 3ToT ocuunnorpad He
3aMeHuUMbIM Npu pafoTax cBA3aH-
HbIX C U3MepeHneM AnNUTENbLHOCTEMN

\ (prHTOB UMNYNbCHLIX CUrHanoB, U3-

1 MepeHUs BpeMeHU 3afepXKu Mex-
Ay curHanamm.
Henb3a He obpaTtuTb BHUMaHue
1 Ha TecTep 3NeKTPOHHbIX KOMMOHEH-
TOB. C ero nomMoLbI0 MOXHO He TOrb-
KO, KaK Y OOQHOVMMEHHBbIX YCTPOMCTB,
NPoM3BOAUTL MPO3BOHKY 3NeKTpUyec-
KUX Lienei, HO U NpPoOU3BOAUTL U3Me-
peHve napaMeTpoB p-n Nepexoaos, Kak ANOCAOB, Tak U
OunonapHeIX U NonesbIX TpaH3ucTopos. pu aTom Ha
3KpaHe ocuunnorpada otobpaxaeTca CeMeNCcTBO Bbl-
XOAHbIX XapakTepucTUK TpaH3ucTopa, YTO B CBOI OYe-
pedb OTKpbIBaeT LUMPOKME BO3MOXHOCTU crieyuanuctam
no aHanusy U UsMepeHusiM napameTpoB TPaH3UCTOPOB
h21 no akpaHy ocumnnorpada. Takum obpasom, ocumn-
norpad AONONHUTENBLHO BLINOMNHAET (DYHKUMN XapakTe-
pvorpada.

Ota cepus ocumnnorpad)oB NosBUNACh Kak nocneay-

Klee pasBuTie XopoLlo mssecTtHon cepun C1-137. Oc-
HOBHBIMW OTNMYUAMU OcLMNnorpa-
¢dos C1-160, C1-160/1 saBnsoTCS:
— COBpPEMEHHbIN An3aiH;
— OonbLoi 3KpaH, BbICOKOKaue-
cteeHHon IAJIT (100 mm Ha 80mMm) C
NOBLILUEHHOW APKOCTBIO CBEYEHUS,
npoussoacTea ¢upmebl «<PDS» (Ion-
navawus);
— 3MNeKTpPOHHOE ynpasneHue pe-
*umamm paboThl, YTO 3Hauu-
TenbHO NoBbIWAaeT yao6CcTBO B pabo-
Te ¢ ocuvnnorpadoM u Kpome 3Toro
NoBbILLAET HaAEXHOCTb U CTabUNBLHOCTL METpOoNorMyec-
KUX XapakTepucTtuk npubopa 3a cueT OTCYTCTBUA MeXa-
HUYECKNX KOHTaKTOB.

— cBeToauoaHas MHaMKaumus Bcex pexumMoB paboThl,
4TO noBkiLWaeT yaobcTeo paboThl onepatopa npu pabote
B YCIOBUAX C HU3KOW OCBELLEHHOCTBH);

— «KOAOBbIE» nepeknoyaTeny KoaddULNEHTOB OT-
KNOHEHUA N pasBepTKU, UMEKLLNEe OYeHb BLICOKYIO Ha-
OEeXHOCTb;

— Hanuyue nNaBHon PerynupoBkN KO3IMMOULMEHTOB
OTKINOHEHUA U pa3BepTKU, HYTO yBENUUMBaET AUHaMU4ec-
KU AnanasoH No HanpsXeHWo U No AnuTenbHOCTU B
2,5 pasa;

— Hanuume pexuma x10, nossonswwero 6onee pe-
TanbHO uccneposatb (GOPMY CUrHanoB U NPOU3BOAUTL
fonee TouHble U3MepeHUs BO BpeMeHHo obnactu;

— Hanuuue nNUHUM 3agepxkn obecneuvsaroLlenn Bu-
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MESDERY Vo i

AaeT BO3MOXHOCTb Nerko oCyLIeCTBNATb NepeknioyeHne
pexvmoe paboThl U koadduLmeHToB ynpasnerus. Lun-
pokuii BEIOOp pPeXMMOB CMHXPOHM3aLMM NO3BONAET No-
nyuuTb ycToiumeoe nsobpaxeHue curHana Ha akpaHe
ONT. ObnacTb NpMMeHeHUsi: NPOM3BOACTBO, 3KCMnyaTa-
uus, nabopaTopHble uccnegoBaHusa, PeMOHT U Hanagka
pas3nuyHo paano3neKTpoHHOM annapaTtyphl. Jlyuwee co-

Anmoe BpeMsi 3afilepXKn He meHee 15 Hc;

— obecneyeHne 3agaHHON NONOCHl B NOMHOM Anana-
30He oT 1vB/nen po 5 B/pen;

— MOBLILLEHHAA YYBCTBUTENbHOCTD;

— Hannumne Tectepa komnoHeHToB (C1-160).

Mpubop npocT B 3kcnnyatauum, nmeeT Bce HeoOXxo-
Aumble yHKLMK Ana HabNaeHus U U3MepeHus pas-

NUYHBLIX cUrHanoBs. Hanuyne 3aneKTpoHHOro ynpaeneHuns

OTHOLWLEeHUA LeHbl U KadecTBa.

TEXHWHECKHE XAPAXKTEPMCTWKW OCLMNNOrPAQOB C1-160, C1-160/1

MorpewHocTe yeranosku Kotkn.
Perynupoeka Kotkn.
Bpema HapacTaHvA
BrOOHOR MMNEAaHG

Wanie ByOnHOS HANDEHOHME:

By IR T

Pesumbl pafioTs!

XAPAKTEPHUCTIKIA NAPAMETPHI 3HAYEHWA
Kanan BepTHkansHOro Nonoca nponyckaHwa (-3a6) 0...25 MI'y {ana C1-160}, 0...20MI'y {anA C1-160/1)
OTKNOHEHKA KoadhdmumeHT otknoqenra (Kotkn.) 1 wB/ogn...5 Bigen {wear 1-2-5)

*4% ( +5% npw 1 mB/gen, 2 mB/nen)
MNnagHoe NnepekpeiTHE B 2.5 pasa

<14 He (g C1-160), <17.5 (gna C1-160/1}
1 MOm /30 n¢

250 B {IDC+AC oo 1 K!_H}

et =R R WAy sivH 9

Karan A, ranan b, kanan b uHBEpTYPOBAHHEIR,
kaHarne A+b, kananel A v B NpepblBUCTO MKW NOo-EpEAHD

KaHan ropM3oHTansHoro
OTKNOHEHUS

KooathdmumeHT papeépTtku (Kpass.)
MorpelHocTe yeTaHoekm Kpaae.
Perynupceka Kpale.

0,1 mkc/pen...0,1 c/nen (war 1-2-5)
#4,0 (+6,0 npw pacTanwke x10}
MNnasHoe nepexpoiTHe B 2,5 pasa

{D14-363GY/123)

HanpsweHue YekopeHus

CHYHXpOHU3ALWA AuanasoH 4acTOT CHHXDOHWIaLWMK 0...30 MI'y
MCTOHHMKM CUHXPOHW3ALMK Kanan A, kaHan B, CeThb, BHELWHWA
Pexmmbl 3anycka paisepTin AeToronebarensHbIH, HAYLLWA. OOHOKDATHRIA.
TB {xanp, cTpoka}
MINLTPLl CHHXPOHW3ALMI CBA3b NO NOCTOAHHOMY MIMH NEPEMEHHOMY Toky [HY,BY)
Y[POBEHL BHELUHEH CHHXPOHMIaUNA 250 B (DC+ACHhUK., A0 1 KTW)
Bx0a BHEWHEH CHHXPOHM3ALMK 1 MOm /30 ng
X-Y mxon Monoca noonvokadn (-3nB) 0.2 MM
KoadbhMUMEHT OTKNDHEHKA 1mB/oen...5 Binen (+7%)
3T FasmMep skpana Bx10 pen. {(10en.=10 mm}

2xB

TecTep KOMMNOHEHTOR

Auanzasor HABNKAEHKS BONETAMNEPHLIX

No HanpsKeHrie (ock X) He MeHee 12 B

IMaKc. BXOOHOS HAMPAMEHNE
Pesamael paboTel

{C1-160) XEPaKTEPUCTUK No Toky | ock Y ) e meHee £12 B
OB Ke A8HHBIE HanpsaseHve nuraHua 220222 B,50 Ty
MNoTpetnaeman MOLWHOETE 6o BTA
abapWTHele pasmepsl 410 % 310 x 145 MM
Macca 75K
TEXHWHECKHWE XAPAKTEPUCTUKW OCLUWMNNONPADA C1-164
XAPAKTEPUCTUKN NAPAMETPHI 3HAYEHWA
KaHan pepTrkansHore MNonoca nponyckanna {-30B) 0...150 My
OTKNOHEHWA KoaththuumeHT OTKNOHeHUA (KOTkn.) 5 mBipen...5 Bfgen {war 1-2-5)
MerpeltiHocTE yeTarHoskn Kotin. *3%
Bpemsa HapacTaHus <23 HC
BxogHol uMnenaHc 1 MOm { 25 nd

100 B {DCHACuK., o 1 Ky}
ilaHan A, kaHan b, kaHan b VHBeRTUPORAHHEINA,
KaHhanbl A+B, kanansl A v B NPepEIBUCTO KN NCOYEPENHO

KaHan ropuacHTaEHOTD
OTKNOHEHWA

KoaththuuweHT papeéptiv (Kpaze )
MNorpeluHocTe ycTanoeku Kpase.
Perynupoeka Kpase.

20 ucigen...D.2 cipen {war 1-2-5)
+3% (+4% npw pacTsxke x10}
INnaeHoe neperpuiTie B 2,5 pasa

{D14-383GHM23)

HanpsixeHuwe yekopeHus

CVHXpoHU3ayus [uanascH YacToT CUHXPCHW3aLMK 0...200 My
WNETOMHMKN CUHXPOHM3ELUN Kanan A, kanan B, cetb, BHELIHWIA
Pexabl 3anycKa pasBepTki ABTOKCNEBATENLHEIN, KOYLUWA, OOHOKDATHLIN,
OUNLTPBI CMHXPOHWU3ALIMK CBA3b MO NOCTOAHHOMY MMM NEPEMEHHOMY Toky (HY, BY)
YpoBEHE BHELUHER CHHXPOHM3ALIMM 100 B {DC+ACvk., Ao 1 dTLU)
Bx0f BHELUHER CHHXPOHWIALMA 1 MO f 25 n®
XY Bxon MNonoca nponyckasna {-30B) 0..2MI'y
Ko3thDUUWEHT OTKNOHEHWA 5 mBfpen...5 Bioen (£7%)
anT Pazmep akpana 8x10 gen. (1aen.=10 mm)

16 kB

TeCTep KOMNOHEHTOB

[uanaaoH HabniogeHvs ecnbTamnepHbIX
XapaKTepuCTIK

no HanpAxeHnio (ock X} He meHee +12 B
no Toky ( oCb Y ) He meHee $12 B

KypCOpHEIE M3MepeHns DyHKLUK AV, AT, 1/AT
PazpelieHve 1425 penenun
MNOrpeEWHOCTE MAMEDEHHUIA 3%

OBue faHHbIE HanpsexeHve NvTaHus 220+228B,50Ny
MNoTpebnaemMan MOWHOCTE 90B*A
[abapWTHBIE pasMepb 415 x 405 x 170 rm
Macca 7.5k
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tTarad I (=],

SRCHMPORUEG

Ocuunnorpad cepun C1-164 Tak ke ABNAETCA YHU-
BepcanbHbIM NpuGOpoOM U NpeaHasHayeH Ans vccne-
[OBaHUA 3NEKTPUYECKUX CUrHAnNoB B Nonoce 4actoTt oT
10 'y go 150 MI'y, namepeHuna nx aMmNNUTYAHLIX napa-
mMeTpoB B AnanasoHe oT 20 mB no 40 B, BpeMeHHbIX
napamMmeTpoe B ananasoHe oT 8 HC Ao 20 ¢ no wkane
akpaHa JJIT. Hannuine BO3MOXHOCTU CUHXPOHM3aLUKN B
ananasoHe vacTot Ao 200 MINy obecneunBaeT BO3MOX-
HOCTb MPOBEAEHUA OTHOCUTENBHLIX U3MEPEHWIA B Ana-
nasoHe vactot ao 200 MI'y. B ocuyunnorpade npume-
HEH coBpemMeHHbIn PIC-koHTponnep, 4To No3eonuno
OpraHn3oBaTb 3NEKTPOHHOE YMpaBliEHNE peXxumamm
paboTbl, KoadrUNeHTaMn OTKNOHEHUS U pPa3BEPTKU
(Bce Tekywme 3HauveHus pexumoB paboTbl oTobpaxa-
IOTCA HenocpeacTBeHHO Ha 3kpaHe JJIT), a Tak xe ¢

NOMOLLbI0 MapKepoB U3MepATb aMNNUTYaHbIe, BpeMeH-
Hble W YacToTHble napameTpbl curHanos. NpepgycmoT-
peHa oTaenbHasa perynupoeka 3HakoBoW uHdopmaumum
BbiBOAMMON Ha JJ1T. B npubGop BCTpoeH TecTep paawuo-
KOMMOHEHTOB, C NOMOLLBLIO KOTOPOro MOXHO NPOBOAUTL
aHanus BONbT-aMNepHbIX XapakTepucTUK NonynpoBoa-
HUKOBbIX Npubopos.. B ocyunnorpade ecte BXxoa mMoay-
naumm apkoctn nyya (Z-exop). OTnuunTenbHoin ocobeH-
HOCTbIO ocuunnorpada sensaeTca nNnpMMeHeHne UMNop-
THOW JJIT € NOBLILLEHHOW APKOCTBIO U ManbiMu reomMeT-
PUYECKUMUN UCKaXKEHUAMMN.

O6nacTb NpUMeHeHUs: peMOHT, Hanadka, 3Kcnnya-
Taymsa pasnuuHbIX 3NeKTPOHHBIX NPUOOPOB 1 y3NoB aB-
TOMaTuKW, BEIYUCNUTENBHOW TEXHMKN U CBA3WU, a Tak xe
npUMeHeHUs B Hay4yHO-UccrneaoBaTenbckon paboTe.

OAO “MUHCKI NPUBOPOCTPOUTESIbHbIV 3ABOA"

220600,

GENBAR

www belvar.com

r. MuHck, np-T1. @®©. CKopuHbI, 58
e—mail: belvar@open.by

Ten./dakc: (+37517) 284 88 73, 239 94 82, Ten.: (+375 17) 23984 42
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Pa6oTARLUMX B MOBOM KNMaTE: OCLUMANGrpadoR ¢ nOROCON NPONYCKaHua 0-200 MILy,
BONMBTMETPOR  UWOPOBBIN YHUBERCANGHBLIX W INEKTPOMETPMYECKUX, PYUYHLIX
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T./ch. 289-54-81, 284-43-09, 1. B (029) 684-43-09
E-mail: snp@open.by, minsk-office@fullmarkspchb.com
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PazapaboTKka M M3roToBNeHue NeJaATHLIX NNat (npoussoacreo Pacific Microelectronics Inc. TanBaHs): -
- no80# KNacc TOYHOCTHU ¥ CAOWHOCTH; -
= M3roToBNeHue oOpa3LoR;

- IWMPOKUA CNEKTD NOKPLITUIA; »
- o6patoTka koHTypa (ppeaepoBaHue, ckpailbup: : . uve, : .Ipy TAMNOM);

- MHOFOYPOEBHEBAR CUCTEMA KOGHTDONA KAYECTBA; *

- KOHTPAKTHAA cBopka;
- KOPOTKHWe CpPOKM U3NoTOBNEeHNH, HU3KUEe LUeHbl.

Mocraexka co cknana B MuHCKe maTepnanos Ana NpoMsB0ACTEd NEYarHbX Nnar
{ poTo-, Tepmo-, yaeTpa-PproneTcBOra oT epneHus MacoK
M MapKUpOBOYHBbIX Kpacok $mpm PETERS, SCRL)

Mocraeka co cknaga B MUHCKE 3NeKTPOHHbLIX KOMNOHEHTOB:

- ANOABI, TPAH3NCTOPLI, MUKpocxemr ¢pupm Philips, STMicroelectronics;

- PE2UCTOPBI BLIBOOHDLIE, 4YWI; -
- KOH ' eHCATOpPbLI KepaMuieckue, SNeKTRoONUTUYeCKue, Yin; u Apyrue.
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OMNTUYECKUE OATHUKN TURCK

ONTO3NEeKTPOHHbIN NPUHLMN AENCTBUA

ONTO3NEKTPOHHLIA, UMM ONTUYECKUIA, AaT4YUK npea-
cTaensieT coboi anekTpuyeckuin Npubop, KOTOpLIN pea-
rmpyeT Ha U3MeHeHue NPUHMMaeMoro CBETOBOro MoTo-
ka. MNepeble onTUyeckme AaT4MKM CRYXWUNK ANA NPocTo-
ro onpegeneHus Hanuuus/oTcyTcTeuA obbekTa nNpu Npo-
MbILLNEHHOM NpuMeHeHun. OHu Obinn pasmeLleHbl B He-
fonblinx MeTannuyeckux Tpybkax ¢ KONnu-maTtopHOMN
NNH30N C UX OAHOW CTOPOHBLI U BLIXOAHBIM Kabenem ¢
Apyron ctopoHbl. Kabenb cnyxun ans nogkniovyeHus
doTopesncTopa K BHELLHEMY YCUNUTENIO Ha BaKYYMHbIX
namnax. ManeHbkas namnouyka HakanueaHus, pasme-
LeHHasa B 3almMTHOW TpyOke, NnpeacTasnsana coboi pas-
MeLLEeHHbIN HanpoTUB UCTOYHUK CBeTa. 3TN Hebonblune
NPoYHbIE AaTYMKM CO CBETOM OT Namroyky Hakanuea-
HuA OblNM NpeawecTBeHHUKaMU HbIHELHUX MPOMBbILL-
NeHHBIX ONTUYECKMX AaTYUKOB.

Ceetomznyuatowme amoasl (LED)

B wecTtnagecsaTeie roabl CTany NpUMEHATLECA CBETOU3-
nyuatowme anogel (LED - Light Emitter Diode). CeeToan-
of npeacTaenseT coboi KpucTann NonynpoBOAHUKA, KO-

TOpbIi NPpY NpPOTEKaHUN Yepes
Hero Toka usnyJaer ceeT. Cee-
ToAamoabl MOryT ObITb U3rOTOB-
NeHbl ¢ 3eneHbIM, ronyobim,
KpacHbIM, 6enbiM unu nHdpa-
KpacHbIM LiBETOM MW3Ny4eHUs.
B Tex npumeHeHusIx, rae onpe-
AensieTca LBeTOBOW KOHTPacT,
BbIOOP NpaBuNbHOrO LiBeTa U3-
nyyeHus ceetoguoga umeet
fonbwoe 3HaveHne. Tak kak
cBeToanoabl ABNAKTCA TBEp-
AoTenbHeiMu npubopamm, TO
MX AONTOBEYHOCTb COOTBET-
cTBYeT cpoky cnyx0Obl Aatunka. CeeTogmogHble AaTinku
NOMNHOCTBIO MOrYT ObITh pa3meLleHbl B repMeTUHHOM KOp-
nyce, B pesyrnbsrare 4Yero OHU MeHblue Mo pasmepam, HO
Oonee HapgexHble, YeM CpaBHUMbIE AaTYUKM Ha NaMnoY-
kax Hakanueanua. Kpome Toro, BubpaymoHHble 1 yaap-
Hble HarpyskyM noYTu He OKasbiBalOT BMUSAHUA Ha CBETO-
Avofpl, Kak Ha UCTOYHUK CBeTa.

CeBeTogMoaHbie AaTYMKU
C UCMONb30BaHUEM MOAYNALMN

o 1970-x ropoB pa3paboTynky ONTUHECKUX AATHMKOB
BbISCHUNW, YTO cBETOAMOAbLl UMEKT elle oaHo Gonblioe
npenMyLLIecTBO, KpomMe aonroBeYHocTu. B cpaBHeHun ¢
MCTOYHUKaMKM CBETa Ha NamMmnax HakanueaHWsi OHU MOTYT
BKIMIOHATHCS U BLIKMIOHATLCA C BLICOKOW CKOPOCTBLIO, 00bIY-
HO C 4acTOTOM A0 MHOTUX KurorepL,. YcuneHue npuemMHm-
ka 6e3 MoaynsALUUN OrpaHN{EHO 3Ha4YeHUEM, NpU KOTO-
pOM ycunuTenb onpeaensieT oKpyxawwmii ceeT. [arumk
6e3 MmoaynAauMn MOXeT BhINONHATL CBOK (OYHKUMIO TONb-
KO B TOM CNny4ae, ecnv NpueMHUK «BUAUT» CBET TOMNbKO
cBoero usny4yarensi. [ins atoro Heo6xoanMo NpuMeHeHue
NNH3 ¢ 60NbLUMM (DOKYCHBIM pacCTOsSIHUEM W/WUNKW SKpaHW-
poBaHue NH3bLI NPUEMHUKa OT OKpyXatoLero ceeta. Mpu-

€MHUK C MOAYNALME UTHOPUPYET OKPYXXaloLWuil CBET U
pearnpyeT TOMLKO Ha MOAYNMPOBAHHbIN UCTOYHUK CBETA.
MoaToMy KO3(MULMEHT YCUNEHUS! NPUEMHUKa C MOAYNSi-
umeii MoXeT BbITb YCTaHOBNEH OYeHb BuiCOkM. Moaynsi-
LUMs 03HAYaET, YTO YCUNUTENb MPpUEMHUKa Ha hoToTpaH-
31CTOpe HacTpOeH Ha onpeaerneHHyl 4acToTy mMoayns-
LMN 1 YCUNMBAET CUrHanLI TOMNLKO C 3TON YacTOTOM.

Aarumx ana onpepenexHus
CheXaBLUEH KPbILUKK

Aarumk ana onpenenenns
OTCYTCTBYIOWEA KPbILUKKM

BaTumk ons onpenenexnn
HANWYMA KPLILKK

KOHTpONbL CRAPHBIHMA
nneHku 1 nepdopaLumn

Bce ontnueckve patyumku B 3TOM KaTanore MoryT ObiTb
OnNucaHbl BhILLENPUBEAEHHON (DYHKLUNOHANbLHONM CXEMOIA.
B 3aByucMMOCTM OT TMNa AaTumka NPUEMHUK 1 U3nyyaTternb
MOryT pasmeLlarTscs B ogHomM obwem nnu B asyx otaens-
HbIX kopnycax. C NnoMOLbIO perynupyemMoro UCTOHHUKa
nuTaHua BHelLHee HanpskeHne npeobpasyeTcs, A0 Be-
NuyYnH, HeoOxoaMMbIX Ana paboTbl BHYTPEHHEH CXEMbI.
BonbLWMHCTBO AaTYUKOB BLINYCKAKOTCA Ha NUTalLlee Ha-
npsbkeHne 24 B nocTossHHOTO Toka, apyrve paboTtatoT oT
MUCTOYHUKA HamnpshxkeHUs nepemMeHHOro Toka, HekoTopble
umetoT ob6a Buaa BHelHero NnutaHua. Mexxay moaynupye-
MblM CBETOAMOAOM U (POTOTPaH3UCTOPOM NpUeMHMUKa
HaxoguTca onTuyeckas cuctema, KotTopasi MOXeT COCTO-
ATb U3 NWUH3, HUNBTPOB, pedNeKTopoB, CBETOBOAOB U T. 4.

HemopynsaTop pacrnosHaeT curHan nsnyyatens. Cnox-
HOCTb AeMOAYNATOPOB MoXeT OblTb pa3nuuHoi. Hekoto-
pble AaTymKn cnocoOHbI pasnuyaTb CUrHanbl pa3nUyHbIX
usnyyarenei ogHoro Tuna.

BpemeHHasa dyHKUUA onpepensieT BpeMeHHble CooT-
HOLLEHWS BbIXOAHOrO curHana. OnToanekTpoHHble Npuem-
HUKW, KOTOpble cpabaTtbiBatoT, ecnv (hOTOTPaH3UCTOP BOC-
nNpYHUMaeT AOCTATOYHBIN CBETOBON NOTOK, 0603HaualT-
cA kak cpabaTbiBatolme Ha «ceeTnoiiiy (Light Operate -
LO). CpabaTtbiBatowmii Ha «TeMHbiin» (Dark Operate - DO)
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MogymmposaHHei
CBET DoTOTPHINCTOD Perymipyensil K MCTONHMKY
METONHMK Ttk —— | anpakerma
"'L-I—l_[_ e W
. BpeMeHHER Brix0aHon
Kucrowney | Perynmpyessin MonynsTop A Aeropynarop

Hanpn*eum; VCTOMHUK FATEHMS Sy i m?q

L7 1 :
Harpyaka

AaTHUK BKNKOYHaeTcd, eCnn OH He nony4daeTt CBETOBOM NO-
TOK OT uanydartens. nOSTOMy UMEKTCA UCNonHeHnA aaT-
4YMKOB CO CpaﬁaTbIBaHmeM Ha «CBETNbIN» NN «TEMHbIA».
HeKOTOpre AaTYUKN UMEKT oba pexuma (aHTMBaJ'IeHT-
HbI BbIXOA), UMW pPeXuMbl MOTyT BbIOMpPaTbCA CamMum
nonb3osartenem. EcTb AATHUKN, KOTOPbIe UMEKT YCTaHOB-
KN CKOPOCTU N BpEeMEeHN 3aAepXKn CpaﬁaTbIBaHMﬂ.

BonblwmMHCTBO npeactaeBneHHbIX B 3TOM Katanore gar-
YMKOB UMEKT NnTtaHne OoT UCTOYHUKE NOCTOAHHOINO TOKa.
OHK nmerT BbIXOO «OTKprTbIl7I KONNEeKTOp» Ha TpaH3nuc-
TOpE php unmn npn. ,U,J'Iﬂ pnp BbIXoOa Harpy3ka OornkHa
BKNHOYHATLCA MexXay BbIXOOAOM U 06LLMM npoeoaoM nuta-
HUA, And npn - BbiIXoAa Harpy3ka AoMKHa BKNHYaTbCA
MeXay BbIXOAOM U «+» NCTOYHUKA MUTaHUA. B cnydae Cko-
POCTHBLIX BLIXOA0B, KOTOpbLIE NOAKNIOYEHbI K ynpaBnmou.leﬁ
CucTtemMe, MoXeTt I'IOTpGﬁOBaTbCﬂ aononHutTenbHasA Ha-
rpy3ka (TokootBop 6asbl) AnA paspsagkv NapasvTHBIX eM-
KOCTEN. HeKOTOpre AaTHNKN cHabeHbl BbIXOAOHLIMU TBEP-
AoTenbHBIMKU pene And KoMMyTauun Harpy3ok nepemeH-
HOro Toka. Mmetotcs Takxke peﬂeﬁHbIe BbIXoAbl.

+

Q /)
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KOPMuH

YEPHLIA
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QPYHKUMOHANBHLIN pe3epe

OYHKUNOHANbLHBIA pe3epB MNOKa3biBaeT, BO CKOMb-
KO pa3 CBETOBOM NOTOK, NONyYaeMblil IPUEMHBIM 3ne-
MeHTOM AaTtumka Gonblue noToka, HeoGxoauMoro ans
paGoTbl ycunutens gatyunka. OyHKLUOHANbHBIA pe-
3epB MOXET paccMaTpuMBaTbCH Kak pPe3epB MOLLHOC-
TW, C NOMOLUBK KOTOPOro MOXeT OblTb CKOMMEHCUPO-
BaHo ocnafneHune curHana, Bbl3BaHHOE Hanuynem
rpsasu, NbiNu, AbiMa, TyMada, Bnarm U gpyrux sarpss-

ronyboid

MHHHMManNLHLIA
(PYHKUMOHaNbHLIW pe3epB

YcnoBus okpyxarollen cpefbl

YucTtoe noMeLleHHe: HeT 3a-
rPA3HEHNS NUH3bI U pednexTopa
TNerkoe 3arpsiaHeHHe: NUH3a UMM
pechnekTop cnerka NokpbIThl

5x MBMNER, MPS3BK, MAcAHCHA
NNEHKOM M T. A. JUHabl perynsapHo
NMpoTUPaKTCS.

YMepeHHOE 3arpsizHeHue: 3a-
METHOE 3arpsi3HEHMUE NMUH3bI 1

pechnexkTopa (663 NOMYTHEHMS ).
JIuH3abl NpoTHpakoTes anu3oau-
YECKW UMK NPY HEOBXOAMMOCTMI.

CHNbHOe 3arpA3HEHKUE: CUITBHOE
3arpAZHEHUe NMUH3 MMOTHBIM
TyMaHOM, MCMAPEHKSMK, NBINLLO,
ABIMCM UM MacnAHCHA MNEHKOA.
J1H3E! peaKko NpoTHPaoTCs.

1,5%

10x

50x

HALWKNX cyOCcTaHLMIA.

B ontoanekTpoHHOM cucteme ¢ Mogynsunein yHKLU-
OHanbHbIN pe3epB onpefenseTcsa Kak HanpsxeHue
(0bbluHO B MUNNMBONBb-TOBOM AuanasoHe) Ha Bxoae nep-
BOrO Kackapa ycunenus npuemnuka. [ina onpepenexus
(YHKLUMOHaNbLHOIo pesepBa M3MEpPeHHOe HanpshkeHue
CpaBHMBaeTCA C NOPOroBbiM HanpsxXeHUueM ycunutens.
dyHKUMoHanbHbIN pesepB 1 (06blMHO 0b603HauvaeTcA kak
1x) 03HayaeT, YTO U3MepeHHOoe HanpsiXeHne COOTBETCTBY-
€T NoporoBoMy HanpsbkeHuo yeunutens. Ecnv B pesynb-
TaTe 3arpA3HeHus nMeeT MecTo ocrnabneHre UCXOAHOTro
cBeToBOro notoka Ha 50%, To HeoOxoanM byHKLMOHanNb-
HbllA pe3seps 2 X, 4ToObl CKOMNeHCUpoBaTL NOTEpU CBETA.
Ecnu, Hanpumep, nmetotcs notepu ceeta 80% (T. e. ocTa-
eTcA Tonbko 20%), To TpebyeTcs NATUKPaTHBIN OYHKLNO-
HanbHbI peseps. B Tabnuue npveegeHbl pekomeHaye-
Mble BENUUUHbI PYHKLMOHaNbHOro pesepsa Ans pasnuy-
HbIX YCINOBUIA OKpYXatoLlen cpeabl.

Y KaxAaoro garymka ecTb KpuBasa paccTosHui cpaba-
ThiBaHWsA, MO KOTOPOWM MOXHO onpeaenuTb MUHUManb-
HbIN (DYHKLUMOHaNbHLIN pe3epB AnNA onpeaeneHHoro
paccToaHua Ao onpepensemMoro obbekta Npu npasunb-
HOM OpPUEHTUPOBaHUN M ONTUManbHbIX ycnosusax. Mpu-
BeAeHHaa cnpasa KpuBas NokasblBaeT, YTO Npu YMCTOoMN
okpyxawwer cpege (byHKUMOHanbHbIN peseps ¢ >1,5)
BO3MOXHa paboTa aatyvka Ha pacctosHusx ao 10 m, a
npu ymepeHHoOM 3arpsasHeHun (PyHKLUNOHanNbHbIN pe-
3epe >10) - go 4 m. MNpu paccTosHUAX MeHee 1 M AaT4unK
OyneT HopmanbHO paboTaTb nouTn B NOOBIX YCNOBUAX
okpyxawlLlei cpeabl. dopma KPUBOWM 3aBUCUT OT pPeXu-
Ma paboTbl. B HekoTOpbIX AaTunkax nHayLmpyeTca ume-
OLWNNCA OYHKLMOHANBLHLIN pe3eps C MOMOLLBLIO CBETO-
avopaa, ceetognoaHon nuHenku unu KK-gucnnes, B apy-
rMx nMeeTca TpeBOXHas MHANKaUusa uinnum eeixof, KOTo-
pble akTMBUpYIOTCA J Npy HaxoxaeHun pesepsa BONM3n

1000

100

10

1
D3 1 10
Paccronanue, m

DYHKUWOHANBHbIA PE3EpB

100

NoporoBoK BENUYNHEI.
KoHTpacTHOCTL
B Tex cnyyasx npuMeHeHus, Koraa NnpueMHuK B «TeM-
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HOM» COCTOSIHUM
He rnony4aeTt oT us-
nyydaTtens cCBer,
OYHKLUNOHaNbHLIN
pesepB ABnseTCcs
€ANHCTBEHHBbIM
(bakTopomM, KOTO-
pbIi formkeH npu-
HUMaTbCA BO BHU-
MaHue. Bo MHormx
cnyyasx npumeHe-

HUA B «TEMHOM» COCTOAAHMM Ha NPUEMHUK nonapaet

HeKoTopoe KonuyecTso ceeTa. B «ceBeTnom» xe coctos-

HUM NnpuemMHUK nony4yaeT Sonbwe ceeta. CooTHOLWEHNE

3TUX ABYX BENUYNH CBETOBOIO MOTOKa UNU (OYHKLNOHarb-

HOro pesepBa Apyr K Apyry onpenensieTcst Kak KOHTpacT-

HOCTb. ECnn KOHTpacTHOCTL Bhlle 3-X, TO MOXeT ObiTb

M

nprvMeHeH NoYTH Nboi AaTYMK C perynmpoBKoi HyBCTBU-
TenbHOCTU.

Ecnun KoHTpacTHOCTL MeHee 3-X, TO OKpYXaloLLyIo cpe-
Ay Heobxoaumo copepaTb YMcTol n obpaTnTb BHUMa-
HUWe Ha To, 4YTO Apyrve napameTpbl (paccTosHue, Hanpas-
neHwe...) AOKHLI NOAAEPKUBATLCA NOCTOAHHBIMWU. Ecnn
KOHTPaCTHOCTb O4Y€Hb Mana, To, N0 BO3MOXHOCTH, crne-
ayeT NpMMeHUTb AnHamuyeckuii aatumk. lNyTtem soibopa
nNpaBuNbLHOrO pexuma paboTel KOHTpAcT MoXeT OblTb
onTuMusnpoeaH. Takxe NonoxuTenbHoe BNUAHUE Ha
KOHTpacT MOryT UMETb paccTosiHue, CTUPOBKa, LBET U3-
nyueHus ceetoguopa.

HekoTopble AaTyvku MMerT pexum obyyeHus
(TEACH), npy KOTOpPOM AaT4yuk caMm CpaBHUBaeT CBETO-
Bble NOTOKU B «TEMHOM» U «CBETNOM» cocTosHuAX. [a-
rnee OH ycTaHaBNUBaET yCuUNeHne n NoporoByio BENUYUNHY
Ha onTuMarnbHbIE 3HaYeHUs.

PacwupeHrRy1o uHhopMayuo MOXHO fOJIy4UMb Y oguyuansHo20 napmyepa hupmel TURCK komnaHuu «@3K»
no men./chakc +375 17 210-21-89 u e npedcmasumennbcmee hupmbl TURCK no men./chakc +375 17 227-53-13

NEPBbLINB MWPE HYUMNCET LVDS ANA BbICOKOTEMNEPATYPHbIX
NPUNOXEHWUU, UCNONb3YIOLWUX AHANTIOINOBbIE UHTEP®ENCHI

Komnanusa National Semiconductor no6aBvna aoea Ho-
BbIX BbICOKOCKOPOCTHLIX YCTPONCTBA aHanNoroBbIX UHTER-
¢eiicoB k ceoeil nunerike LVDS — npoaykToB. Cepuanm-
3aTop SCAN921025H v pecepmanusatop SCAN921226H
oGecneyMBaT nepepavy Ao 10 paspanoe UMpPOBLIX
AaHHBIX Ha YacToTe OoT 20 no 80 MI'y no avuddepeHum-
anLHOW NMUHUK KOH(Urypauumn Touka-touka. SerDes {Ce-
pvanusaTtop / AecepManusaTtop) YvnceTr cnocoben pa6o-
TaTb B XeCTKMX YCMOBUAX Npu Temnepatype Ao 125 °C.

YKecTkUM ycrnoBUsIM aKcnnyaTauuM aBTOMOOUNBHBEIX U
NPOMBILUNEHHBIX NPUNOXEHUI HEOOXOAUM TakOW YunceT
SerDes, koTOpbIil chocoBeH BblAepxaTk BLICOKWE Temnepa-
TYpbl U LUYM U UMEET BO3MOXHOCTb TECTUPOBaHUA Ansl NPo-
AOMXUTENBHON HapexHoW paboTel. MpuMepsl NPUNOXeHUH
BKMIOYaloT BbICOKOCKOPOCTHYIG hepeflady AaHHbIX Ha 3neKT-
puyeckn LWyMHbIX habpukax M BUAEOKaMepax, YCTaHOBMEeH-
HbIX Ha Kpbille aBTOMOOUNS, rae BbiCOKas TeMnepaTypa siB-
nsaeTcs HopMoi. YTobbl obecneunte TECTUPOBaAHUE CUCTE-

Mbl B 3TUx ycnosusix, National Semiconductor uHterpuposa-
na BIST (built-in-self-test) n JTAG B cepuanusatop
SCAN921025H u pecepuanusatop SCAN921226H.

BoicokockopocTHolt LVDS cepuanusatop SCAN921025H
npeobpasyeT 10-paszpsgHyy napannensHyile LVCMOS/LVTTL
LWMHY AaHHBIX B BbICOKOCKOPOCTHOW hocneaoBaTenbHbIA NO-
TOK pAaHHbIX € WHTErpupoBaHHbIM TaKTUPOBaHUEM.
SCAN921226H nonydyaeT nocnepoBaTenbHbIA NOTOK AaHHBLIX
LVDS n npeobpasyeT ero obpaTHO B LUMPOKyIe 10-paspagHy
napannenesHy LWWHY NAKC TakTOBYIG YacCTOTy.

3TOT MeTOA nocneaoBaTenbHON nepefayn AaHHBIX yn-
polaseT paspaboTKy nevaTHbIX NnaT, yMEeHbLUaeT Yucno Ao-
poxek Ha neyaTHOW nnaTe, pa3Mep pa3beMOB WU 3HaUYUTENb-
HO yMEHbLUAET CTOUMOCTL. [pyroit 0CO6EeHHOCTLIG, NO3BO-
nAKLWEN CHA3UTL CTOMMOCTL SIBNAETCA MHTErpauus TakTu-
poBaHUA B nocneAoBaTenbHblil NOTOK AaHHbIX. 3TO UCKMIG-
YaeT npobneMbl pasHOCTU ha3 Mexay «TakToBasi YacToTa —
AaHHbIe» NMMOO «AaHHbIe — AaHHBIe».

NATIONAL SEMICONDUCTOR NPEACTABNAET BTOPOE NOKOJNIEHUE
CEMENCTBA NNMHEMHBLIX CTABMIMN3ATOPOB CO CBEPXHU3KUM
NAOEHWEM HANPSAXXEHUSA (LDO)

Natlonal Semiconductor npeacTaBnfaeT NUHeNHbIE
cTabMnusaTopbl CO CBERXHU3KUM NafeHUeM Hanpsxe-
HvA: LP38841, LP38842 u LP38843 na 0.8A, 1.5A u 3A co-
OTBETCTBEHHO.

3Tn cTabunusatopbl ¢ BeICOKMM KM, BHICOKOW Harpyaou-
HOM CNOCOBHOCTLI U ObICTPBIM OTKAMKOM NOAAEPXUBAIGT Bbl-
XOAHOe HanpsixeHWe NP MUHUManbLHOM NaeHUU HanpsbxeHUn
Mexay BXOAOM U BbIXOAOM. lNepexoaHble XapaKTEPUCTUKKN YC-
TPOWCTB AenaiT WX ONTUManbHLIMU ANA UCNOMNb3OBaHUA B
MCTOYHUKaX NUTaHWUA HaCTOMBHBIX KOMNLIGTEPOB, HOYTOYKOB,
rpacduyeckux kaprtax, cepeepax, LICIMN v 1.A.

NaroToBneHHble no TexHonoruv KMOI, 3Tu ycTpoitctBa
paboTalT OT ABYX BXOAHLIX HanpsbkeHuit: Vbias obecneunBa-
&T HanpsbxeHue Ans ynpaBneHus 3aTBOPOM CUMOBONO TpaH3u-
cropa N-MOS, Toraa kak Vin ocyluecTBnsieT nuTaHWe Harpys-
k. OaHHan apxuTekTypa obecneunBaeT BuICOKUA KM 1 oueHb
HU3KUIA pabounii Tok (2 MA).

Oco6ennocTu:

— HanbBonee nogxoaut ans npeobpasoBaHUsA BXOAHOTO Hanpsi-
weHus 1.8 Bunn 1.5 B;

— PaspaboTaH ans Ucnonb30BaHWUA ¢ KEPaMUYECKUMM KOHOEH-
catopamu, umeroLLme Huskoe ESR;

— GMKCUPOBaHHLIE BbIXOAHBLIE HanpsikeHus1 0.8 B, 1.2Bu 1.5 B;

— PerynnpyeMoe BbIXOQHOE HanpshkeHue B AnanasoHe oT 0.56
Bpno1.56;

— CBepxHU3Koe nageHue HanpsbxkeHun (75 MB / 115 mB {210 MB
npuO.8A/15A13A);

— HavuanbHasi TOMHOCTb YCTaHOBKUN BbIXOAHOTO HanpsbxeHust 15%;

— Tok noTpebneHns 30 HA B CnsiLLIEM PEXMUME;

— 3awumTa oT neperpeea U KOPOTKOTO 3aMbIKaHWS.

KOMNOHEHTLI AOCTYNHLI B 5-M BbIBOAHBIX kopnycax TO-220 n
TO-263; LP38841 n LP38842 — npon3BoasTCs Tak e U B 8-U Bbl-
BoaHOM kopnyce PSOP. Bce aTu kopnyca aocTynHel B Pb-free uc-

nonkekim (Ge3 cankLia). http://www.compel.ru
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UHTENNEKTYAJIIbHbIE CUCTEMbl ABTOMATU3ALIUA KOMIMNAHUU SICK

Hemeukan komnaHuna SICK npeacraBnser Ha Mu-
POBOM pbiHKE YCTPOMCTBA AN NPOMbILLNEHHON aB-
TOMaTUKM, a TaKXKe TEXHONOrNYeCKYI0 KOHTPOSNBLHO-U3-
MepUTENBLHYIO U aHaNUTUYECKYHO annapartypy.

Komnanusa SICK - ato

— OAWH U3 MUPOBBIX NUAEPOB MO NPOU3BOACTBY AaTUn-
KOB ANA vHAYCTpuanbHbIX CUCTEM aBToMaTuU3auuu;

— KOMMaHus-NMoHep BO Bcex 0OnacTsiX MPOMbILLNEH-
HOI aBTOMaTU3aLum, cuctemax 6e3onacHoCTH, aBToMaEH-
TUHUKaLMM N aHaNUTUYECKON U3MEePUTENbHON TEXHUKM;

— O6onee 40 npepcTaBUTENBLCTB MO BCEMY MUPY;

— 3aBogbl B epmanuun, Ntanum, AnoHun, lMonblie,
CLUA, BeHrpuy;

— Komnanust ¢ 60-neTHUM onbiToM paboTbl Ha MUPO-
BOM PbIHKE;

— 150 3anaTteHTOBaHHbLIX U300pETEHMI TONBLKO 3a NOC-
neagHve 5 net.

Mpoanyxuun SICK Bceraa tam, roe

— MCNONb3YKTCA CUCTEMBI aBTOMaTU3aL N NPOU3BOL-
cTBa n cbopku;

— OpraHn3oBaHbl CUCTEMBI CKIAJCKOTO XPaHEHUS;

— TpebyeTca naeHTuUKaumsa obbekTa No LWTPUXOBO-
My KoAy, NPOMUNI0 U KOHTYPY, Ka4yecTBY NMOBEPXHOCTU
obbekTa;

— OCYLLECTBNAETCA MOHUTOPUHT paboTbl MPOMbILLNEH-
HbIX KOHBEWEPOB: NOACYHET KONMYECTBa, KOHTPONb Hanon-
HEHUSsI, KOHTPONb 3TUKETOK N aKLM3HBIX MapokK;

— obecneunBaeTca 3alWmTa nepcoHana Ha aBToMaTu-
3UPOBaHHBIX NUHUAX COOPKY;

— TpebyeTcs onTMMM3aLMA NPOMBILLNEHHOTO MpoLecca.

MpoMbIlNeHHbIE AaTYUKN

Npobnema:

— MOACHET KonnyecTBa, naeHTUdurKaums n onpegene-
HUe NonoXxeHus obbekTa;

— MOHUTOPUHT NPUCYTCTBUSA, AeTeKTupoBaHue (GopMbl
N NONOXEHUS;

— onpepeneHne o6HLEKTOB MO Pasnuuuio MOBEPXHOC-
Te.

Ycnosue:

— YNakoBOYHbIE MaLUUHBI;

— cknaackoe obopyaoBaHWe 1 NOrMCTUKa;

— pofbOTOTEXHMKA B MUKPOINEKTPOHWKE;

— neyaTHble MalMHbI U AepesonepepabaTbiBaoLas
UHAOYCTpUS;

— KOHBeliepbl B NULLEBOH N Taba4yHON NPOMBILLNEHHO-
CTHX.

PelwleHume:

— 3HKOAEepHI;

— UHAYKTUBHLIE U €MKOCTHBIE AaTYUKK;

— DaTyuKun LUBETa, KOHTPacTa;

— AaT4nKn NMuHodopa;

— (poTOo3NEKTpUUECKNEe AaTUUKY;

— BUAEOCEHCOPLI;

— CUCTEMBI Mepeaayn AaHHbIX.

CucteMbl 6e30NacHOCTN
MpoGnema:
—NpenoTBpaLLeH e HECHaCTHLIX CIyHaeB Ha MPOM3BOACTBE;
— npeaoTBpalleHne CTONKHOBEHWI aBTOMaTU4eCKK
OBUXYLLIMXCS OOBLEKTOB;
— orpaHuyeHre goctyna.
YcnoBmue:
— aBTOMOOMNBHAs NPOMBILLNEHHOCT;
— MexaHnyeckas aBToMaTuKa;
— pofoTOTEXHNKE;
— MPOMEILLNEHHAS 3NEKTPOTEXHUKA.
PelueHue:
— CBETOBbIE 3aBeChl, YOTOINEKTPUHECKME NEPEKIOHaTENM;
— CKaHephbl, MHTepdeiChI;
— nporpamMHoe oGecneyeHue.

CucteMbl aBTOMaTMHECKOM naeHTUMKaLun
MNpobnema:
— npeHTUgMKauma 0OBbEKTOR NO LTPUX-KOAY;
— onpeaeneHue KOHTypa u npoduns o0bLeKTa;
— No3vLMOHUpOBaHne obbekTa.
YcnoBmue:
— CUCTEMBbI CKNaACKOro XpaHeHus U NOrnucTuky;
— ofopyaoBaHve asponopToB.;
— aBTOMOOUNbHasA MHOYCTPUS;
— po6oToTeXHMKa B MUKPO3INEKTPOHUKE;
— KOHBeWepbl B MULLEBON 1 TaGaqHON NPOMBILLINEHHOCTSIX.
PelueHue:
— CKaHepbl LUTPUXOBLIX KOAOB;
— CUCTEMbl 3anNUCK LUTPUXOBBIX KOAOB;
— YHuBEpcCarnbHble MopTaTUBHLIE CKaHephl;
— cumntbiBaTenu 2D koaos.;
— pYy4Hble CKaHepbl;
— CUCTEMbI Na3epHOro UsMepeHus.

TexHONOrM4YECKasA KOHTPONbLHO-U3MEepPUTENbHaA U
aHanuTU4YeckKas annapartypa

MNpobnema:

— HenpepbiBHbIE U3MEPEHUA U KOHTPOJSb Fa3oBbIX
cpen, YpPOBHSA 3arnblnNeHHOCTY;

— HenpepbIBHLIE U3MEPEHUS N KOHTPOIb XUAKWUX Cpen;

— U3MepeHNs rasoBbIX NOTOKOB;

— M3MEPEHUS YPOBHS pasnUuHbIX cpep;

— CUCTEMBI CINIEXEHVSI U 3aMUCb MOMYYEHHBIX 3HAYEHWIA.

YcnoBmue:

— SHepreTuHecKkne yCTaHOBKM;

— XnMmryeckas n HegtenepepadaTbisaloLlasi NPOMbILL-
NEHHOCTL;

— aBTOMODUIBHAsA MPOMBILLNEHHOCTb, JOPOXKHBIE CINYXObI;

— poObiBaoLLMe ra3oBble OTPacTU NMPOMBILLIIEHHOCTU.

PelueHue:

— rasoaHanmsaTopbl;

— KACNOPOAHbLIE aHanu3aTophl;

— yHUBepcarnbHble aHanu3aTopbl;

— YNLTPa3BYKOBLIE ra30BbIE CHETHUKY;

— u3MepuTenbHbIE CUCTEMBI NS ONAaCHbIX Y4acTKOB
poporu (TyHHenu, 3aTyMaHeHHOCTb).

HononrnumensHyro ungopmayuro no npodyxyuu komnanuu SICK moxHo nonyyums y ouyuansHo2o ucmpubobromopa Ha meppumo-
puu Pecniy6nuxe Benapyce u cmpan CHI — YT «cAnsdhacobm» , men.: (017) 209-80-45, e-mail: alfachip@open.by, www.alfacomponent.com, a

makx e Ha calime ¢pupmbi SICK — www.sick.com.
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COBPEMEHHbIE JIA3EPbI A1 CUCTEM
MAPKUPOBKWU U TPABUPOBKU

Ha cerogHsAlwWHMI feHb, HABEPHOE, HU Y KOTO HeT
COMHEHMI B TEXHUKO-3KOHOMMYECKOM Lienecoobpas-
HOCTM NMPUMEHEHMA Na3epHbIX TexHonorum ¢opmn-
poBaHuA penbedHbIX N300paxeHUn Ha npeanpus-
TUAX HE TONBKO MALUIMHOCTPOUTENBHOIO U 3NIeKTPOH-
HOro HanpagBJeHus, HO U B NepepabaTbIBalOLlEeN, ner-
KOM M NULLeBOM NPOMBLILLFIEHHOCTU.

Hapsany ¢ BHICOKON 3KOHOMUYECKOW 3 (HEKTUBHOC-
Tbio 3TO 00yCcNoBNeHo, He B NOCNEAHIO oyepeb, BO3-
MOXHOCTBIO LUMPOKOrO MCMNONb30BaHUA KOMMBIOTEPHO-
ro gusanHa.

B npepbipgywei ctatbe (kypHan «3nekTpoOHUKa
mHdo» Ne5,2004) 6eina paccMoTpeHa npuHUMNnans-
Has CTPYKTypa opraHu3auyum COBPEMEHHbIX Na3epHbIX
MapKUPOBLLMKOB.

B paHHol cTaTbe OCHOBHOE BHMMaHue OyneT yne-
NEeHO aHanuay nasepHbIX usnyyatenen, NpUMeHsieMbIX
B CUCTEMaX CKOPOCTHOro ckaHupoBaHusi. Hanbonbumii
MHTEepec npeacTaBnsAT coboi nasepsbl, yaOBNeTBOPS-
e cneaywwmum TpeboBaHnAM:

— 3Heprus nasepHoro MU3ny4YeHuWss B UMMNynbCce,
mx: 0,1-10;

— YyacToTa nasepHbiX umnynscos, kl'y: 2:20;

— 3HepronoTpebnenve, BT: He Gonee 2000;

— Hanu4yne TONbKO OLHOTO 3aMKHYTOrO KOHTypa OX-
naxpeHus.

Ha puc. 1 npeacrtaeneHa knaccudpukayns OCHOB-

JNazepwl gna cucTem

MapKMPOBKW IPABUPOBKU
Flmmmimean am s v o cmom o a6 bem T s mrm e = 1a e om AlAr
i) IEIJE'JI'IDIU DLlinuUB A Dic ITBEpOUI Gl iEnRiE ~Ari

COz yiaseppl NEZEPbl U MULY) HUWMER

nobpoTHOCTU
/ . {}
Nasepbl ¢ NamMNoBOA // Nazepsl € HakaqKow

Hakzuknia (NNHY OT NOMYNNDEONHWKOROM

TR Ar ey ye e g ot

nascpa (NNH})

CBReTOBONOKOKHbIZ
nazepbt (CBN)

Puc. 1.

HbIX TUNOB Na3eposB, yAOBNETBOPAKLNX 3TUM Tpe60-

10.B. INap4yeHko, K.T.H., 000 «Curtena»
BaHUSAM.

Haunbonblwee npumeHeHne B HacToslLLeE BPEMS NO-
nyuunun AUI nasepel ¢ Mogynsauneii gobpotTHocTu. Anu-
Ha BONHbI nany4yenus aTnx npubopos coctaensieT 1,06
MKM, 4YTO MO3BONSAET UCNONb30BaTb ONTUYECKUE CUC-
TemMbl U3 00ObIMHOrO ctekna. JnurtenbHOCTb UMNynbca
usny4yeHus Haxoautcsa B ananasoHe 20:200Hc. VimeH-
HO BO3MOXHOCTb MONyYeHUs1 KOPOTKUX MMIMYJbCOB Bbl-
cokoi aHeprum (0,55 m[x) n obecneumBaeT 3anuch
Ha mMaTepuanax ¢ BbICOKOW TeNNonpoBOAHOCTbIO
(cTanb, anloMuWHWIA, 30N0TO U T.M.).

O6o6LeHHan cTpykTypa Takoro nasepa npueepne-
Ha Ha puc. 2.

SnemeHT Hakau | Monynstop

T T T T NOANNTHNGTIA

(©) (a){} U U G // Respooct

- —_— ~Bbixon

—r

(Z)I—l nasepHoro
ny4Ka

( \AKTMBHbIﬁ anemeHT ANIT Nd

3epkana nazepPHOro pe3QHaTopa
Puc. 2.

ManyueHne oT anemMeHTa Hakayku NocTynaeT B pa-
6ounin kpuctann Nnbo Yepes ero 6OKOBYH NOBEPXHOCTL
(a2 — nonepeyHas Hakadka), nubo uepes TopeL, KpUcC-
Tanna (6 — npoaonbHas Hakadka).

MepsBLIi BapuaHT xapakTepeH Ans nasepoe ¢ nam-
noeoi Hakaukon (JIJTH), a BTOopoi — Ans Nnasepos ¢ Ha-
Kaykoi OoT nonynpoBogHukoBoro nasepa (JIMH). Ons
Toro, 4ToObl 3HEprus, HakonneHHasa B KpucTanne mMor-
na ObITb BbiBEeAeHa U3 pes3oHaTopa B TeYeHUU KOpoT-
KOro BpeMeHU, B CTPYKTYPY pe3oHaTopa BKMIOYEH ane-
MeHT MogynupyLwwmii Ao6POTHOCTL (T.€. 3NeMeHT, KO-
TOpblA BHOCUT B pe3oHaTop Takue noTtepu, KoTopble
npeBbIWAaKT Nopor reHepauumn). OOBIMHO UCMONB3YIOT
AnA 3Tol Uenu akycroonTuyeckue 3aTBOpbl, MOCTPO-
eHHble Ha addekTe bparra.

Peanusayua paccMOTpeHHOro npuHLMNa BO3MOX-
Ha B 04eHb HONbLIOM MHOXECTBE CTPYKTYP, B TOM YUC-
ne u B cuctemMe, B KOTOPOW reHepauuns NasepHoro ms-

Tabnuua 1. CpaBHMTeJ'IbeIe XapakTepucTnukn nasepHbiX yCTaHOBOK

Tun SHeprun MowrocTs [OnuTtensHocTe | KMNA SHepro- Pazmept Bpewmna OnvHa | Ctoumocte
nazepa | uMNyneca | uany¥eHuA | vMnyneca notpeineHue | CKaHUPYICLLLEro paboTh BOMHB nazepHo#
nyka SKTHBHOID | U3NY4EHUA | YCTAHOBKM
anemeHTa
E P T dek T I y.e
MK Br HE Yo KR YEC MKMW

J1ITH 5 16 100 1.0 1500 50 5 000 1,06 10 000

nnH 12 10 20 3 20 10000 106 18000

CEN 05 10 150 810 100 10000 1,0 20000

CO: 25 10 350 20000 10,6 6 000
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Nny4YeHnsi oCyLLecTBNAETCA HENOCPeACTBEHHO B CBETO-
BoAe (CBETOBONIOKOHHBIE Nasephbl).

CospemMeHHble rasosble CO, nasepbl NOCTPOEHbI Ha
npuHyune Bo3byxaeHnsa monekynspHoi cpeabl B4 ko-
netanuammn (100200 mly). B oTnuume ot paHee npu-
MeHAeMbIX rasopaspagHbix Nnpubopos, ynpasneHue
MHTEHCUMBHOCTBIO (MOAyNALMei) Takoro nasepa BeCb-
ma npocTto. K Tomy xe ero secorabapuTHble nokasaTte-
nn conoctaeumel ¢ CBJ1 u JIMNMH, a HapexHOCTL Ans
cuctem mapkupoekn pocturaet 20 000 yacos.

Ewe opaHuMM nokasatenem nasepa, Kak anemeHTa
CUCTEMBl MapPKUPOBKWN, ABIAETCH BO3MOXHOCTb (hop-
MUPOBaHUA KayeCTBEHHOro CkaHupymLlero nsatHa. B
Hawem of30pe ANA conocTaBneHus 3TOro nokasate-
NS Mbl BOCMNONL30OBANUCh Takon XapakTepuUCTUKOMN, Kak
pasmep ckaHupylowero nNATHa Ans cTaHaapTHON cka-
Hupytowen cuctembl (none 100x100 mm) ¢ usnuec-
KUM paccToaHuemM ontuku 160 MM n onTnyeckomn anep-
Typou cpeacTs passepTkn 10 Mmm.

000 2CUTETIAY

- DedonekTopebl ANA nazepHOro ckaHUpPoBaHWUA

- 0-202 ckopocTtHON aedneKTop © anepTypol 8 Mm
- 0-307 pedinextop ¢ aneptypoii 10-12 Mm

- 0-502 pedhnektop ons ¢ aneptypor 10-12 Mw

- CM-300 mogynb ynpaenexHna

Http://sitela.org.by

E-mail: sitela@org.by

Ten.fcpake: +375 17 213-96-36
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SHARP NOBbILWAET NPOU3BOAUTENBHOCTD 32-PA3PAOHBLIX
MUKPOKOHTPOITEPOB ANA MYNbTUMEOUUHBIX NMPUNOXXEHU

[Ana noapepXKn pacTyLLero pbiHka MynsTMMeami-
HbIX NPUNOXEHUH, TAKMX KaK NepeHoCHbIe Meana-nne-
eptl, Audio Jukeboxes, MHTeNNEKTYyanbHbIX UrPYLLEK U
APYrMX NopTaTUMBHLIX YCTPOMCTB, koMnaHua Sharp
Microelectronics Europe ynyuwmna npouvssoautenb-
HOCTb cBOMX 32-pa3paaHbix System-on-Chips Ha 6ase
ARM9 un3 cepum BlueStreak.

Bnaropaps NoBbILLEHUO TaKTOBOM YacToThl A0 250 n
CoOTBeTCTBEHHO 266 MHZ anemeHTH LH7A400 nLH7A404
npuobpenu Tenepb CNocoOHOCTE NOAAEPXKU MYNbTU-
MeauiHbIX Nnpunoxexuin B dgopmatax MPEG4 n WMV.
MNoBbIWeHWe TakTOBBIX YacToT obecneunsaroT Takxe To,
YTO 3TU KOMMOHEHTHLI Tenepb B COCTOAHUM BbINONHATH
TpeboBaHua HOBLIX cthep AesaTenbHocTU. K ToMy e 3To
pacluMpeHne XapakTepucTUK NO3BONAET UHXeHepaMm
noBbILWaTh NPOU3BOAUTENBHOCTL B COOTBETCTBUM C Tpe-
foBaHuAMYN OyayLUMX NPUINOXKEHWIA.

Sharp paspaborana 311 SoCs, 4Utobel 0becrneunTs BO3-
MOXHOCTb 0CO00 KpUTUMYHBIX npoueccos obpaboTkm B
CaMbIX pasnuyHbIX OMepaLMoHHBIX cucTemax, HanpyuMep
Takmx kak WIinCE. YnyuwenHble SoCs nopaoepxuBator,
Kpome Toro, bonee KpynHele aucnnen n 6onee BLICOKME
YacToThl pereHepauum nsobpaxenus, senawowmeca obsa-
3aTenbHbIMY YCroBusaMu Ansa 6yayLLero NokorneHusa Myrnb-
TUMeAUPHBIX NpunoxerHuin. Tak 3t SoCs ¢ NoBbILLEHHbI-
MU TaKTOBLIMW YacTOTaMM MOryT AekoauposaTk hopmaThl
MPEG 4 ¢ paspeweHnem QVGA B Takux onepaumoHHbIX
cuctemax kak WinCE mvnum Linux ¢ yactoToi 24 no 30 kap-
poB B cekyHay. Takol ypoBeHb NPOU3BOAUTENBHOCTN He-
obxoaum ana 6onbWMHCTBA eLle HaxoAALWMXCA B CTagum
paspaboTkn Meagua-nneepoB c paspelueHnem QVGA.

«lMocTpoeHHble Ha ycnewHoM onbiTe Hawux SoCs Ha
f6aze ARM un $a30BbIX pelueHui meava-nneepos, ynyyd-
weHHble MCUs LH7A400 v LH7A404 obnapatot npous-
BOAUTENBHOCTBIO, KOTOpas HyXHa ANA NPUNoXeHwui co

BCe Bo3pacTarwwmmm TpeboBaHusaMn», 3asenseT MNoHTep
Barwanb, Product Marketing Manager no BlueStreak
MCUs B Sharp Microelectronics Europe. «/icnonb3osa-
HUe 3TX ABYX MUKPOKOHTPONNEPOB OTKPbIBAET UHXEHe-
pam-paspaborumkam obwMpHbIe HOBble (PYHKLMOHANbL-
Hble BO3MOXHOCTU, KOTOpble oTBeYalT TpeboBaHuAM
OyayLumMx MeauiAHbIX NPUNOKEHUIN».

SoCs komnaHum Sharp, Gasupywlinecsa Ha agpe
ARM922T pacnonaratoT nepudepuitHeiMmn 6nokamm, Ta-
KUMU KaK Hanpumep nporpamMmupyembii LCD koHTpon-
nep ¢ uHterpupoeaHHoil Touchscreen-nogaepxkoi. MNon-
Hblli NepeyYeHb XapaKTepucTuK NpoayKToB uMeeTcs no
appecy www.sharpmcu.com.

Sharp Microelectronics npegnaraeTt onTumManbHbLIE MH-
CTPYMEHTHI pa3paboTku Ana nogaepKkm 3TMX KOMMOHEH-
ToB. Tak y auctpmbbioTopoe Sharp umeercsa Hepgoporom
prSoftware Development Kit paspatotkm Logic Product
Development. K Tomy e umeetcs obLumpHoe nporpaMm-
Hoe ofecneyeHne U AOKyMeHTaLus, KOTOpble MOXHO No-
nyunte uepes BlueStreak Software Library:
www.sharpmcu.com.

SoC LH7A404 siBnsieTcsl Takke OCHOBHBIM KOMIMOHEH-
ToM Hoeoro 6asoeoro QVGA pelueHvs meama nneepa, Ko-
Topoe Sharp BbiNyckaeT Ha PbIHOK ANs Meana-npunoxe-
HWIA B cpeaHeM cermeHTe, Hanpumep Handheld Audio/Video
Player, undposble chotoansboMel U MynsTUMEAUIAHBIE Ur-
pyLLkn. 310 HGa30BOE peLueHre BknodaeT B cebs 3,6-aton-
wmoeblii TFT aucnineit dompmbl Sharp nonepeyHoro doopma-
Ta (LQO36Q1DA01), nocTpoeHHbI Ha Ga3e amopgHOro
KpemHusa (A-Si), koTopbii 66N paspaboTaH cneynansHo
ANA nepeHoCHBIX Meana-npunoxeHuin. basosoe pelueHve
MMeeT MOMNHLIA KOMNNEKT annapaTHoro U NporpamMMHoOro
obecneveHns n nopaepxuvBaeT MHXeHepoB-paspadoTun-
KOB B ObICTPOM NPOABMKEHUN Ha PLIHOK, a Takcke B Andde-
peHuMaLmmn NpoAyKToB 1 MUHUMM3aLMM OBLLUMX pacxoaos.
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KOPMOPALUA ACTEL NPEANATAET CAMOE AEWEBOE B
OTPACIH PEWWEHUE HA BA3E NNNC

KomnaHusa paccUMTLIBaET, YTO Takue yCTpoMCTBa Oy-
OyT ucnonb3oBaThCcA B Gonee yem 50 npoueHTax paspa-
6oTtok Ha 6aze MINUC (FPGA); HoBble OAHOKPUCTaNbHbIE
ycTtpoiictBa ProASIC3 o6ecneuar wmpokoe pacnpocT-
paHeHue TeXHoNnorum hnail.

BcTynas B HOBYHO 3py KOHKypeHLuK, kopnopauus Actel
coofLmna o BhINycke Ha pbiHOK MpOrpaMMmupyeMblxX norn-
YeCKUX YCTPOWCTB CEMENCTB
ProASIC3 n ProASIC3E, koTopble oT-

HOCATCA K TPeTbeMy MOKONEeHUo Ta-

KWX YCTPOMCTB 1 ABNAIOTCA CaMbiM Ae-

LweBbLIM B MUpe peLueHneM B obnactu -
nporpaMmMupyemMbix fiorm4eckux mar-

puy (MJINC). Beinyck cemencTs

ProASIC3 n ProASIC3E nossonut

Actel ynoeneTBoputb 60MnbLLON CNPOC

pblHKa Ha MONHOMYHKUUOHaNbHble
3KOHOMUYHbIE pelleHusa Ha Oase

MNWC, kotopble HanayT NpuMeHeHne n

B NPOU3BOACTBE TOBApOB LUMPOKOro noTpebneHus, B aBTo-
MOOMNbHOW NMPOMBILLNEHHOCTU U Apyrux obnacTtsx, vyB-
CTBUTENbHBIX K LeHaM Ha KoMnnekTywwme. ITOT nepc-
NeKTUBHLIN cermeHT poiHka MNJINC pacteT Hanbonee Obl-
CTpbIMU TEMMaMU, U, NO OLEHKaM MapKeTOMNoroB, B TEKy-
wem rogy ero obbem gocturHeT 500 MnH. Jonnapos.

«3a nocnegrue 10 net dnaw-TexHonormm npespaTtm-
NVCb B ABWXKYLLYIO CUIY Nporpecca, OkasbiBakLLYyIO 3Ha4YN-
TenbHoe BNMsHWE Ha niobble OTPacnu NPOMbILLNEHHOC-
T, B KOTOPLIX OHU MPUMEHSIKOTCA», — 3asiBUN NPe3naeHT 1
reHepancHbii anpektop Actel xon UcT. «Tak, Hanpumep,
MCNonb3oBaHWE (HN3aLL-TEXHOMNOMMKU MO3BONUIO HanNaauTbL
BbIMYCK MOOUNBHBLIX TeneOoHOB, BMOEOMarHMTOOHOB,
OoTO- M BUAeoKaMep, KOTopble pagukanbHO OTNUYaKTCs
OT CBOMX MpeaLecTBeHHUKOB. Tenepb (hnaLu-TEXHONOMMU
Npu3BaHbl ChIrpaTh Takylo e pofib Ha pbIHKE Mporpam-
MUpYEMBIX NOrMYeckux yCTpoicTe. HeT coMHeHus, HTo
MaccoBble nnatdopmbl Ha 6ase TexHonorum MMNC oTHLI-
He OyayT paboTaTb Ha NpUHLMNUaNbHO HOBOKM OCHOBE, U
koprnopauus Actel BeiLuna B nuaepbi».

Danee Vct otmetun: «Hoeole yctpolictea ProASIC3,
npegnaraemsle Mo yexe ot 1,5 ponnapos, NpeacTasnsaloT
coGoi camoe aelueBoe B Mupe pelueHne Ha Gase MNJINC
1 B TO e BpemMsi B YacT BbICTpoaencTems 1 3almtsl 06-
napaT NpeMMyLLecTBamMm Mo CPaBHEHUIO COMOCTaBUMOMN
C HUMUK nNpoaykumei Ha Gase ctatmdeckux O3Y. NIINC Ha
fasze TexHonormmn naw Tenepb AenatoT BO3MOXHON pas-
paboTKy HaaeXHbIX, ManoMOLLHBLIX YCTPONCTB, MOMEHTarnb-
HO 3anyckaeMbiX NPV BKIMIOYEHUW NMUTaHUA, AONYCKaOLLNX
nepenporpaMMMpoBaHue U COXpaHAIoLLMX NpenMyLLecTsa
apxutektypsl MJINC npu cebectommocTn eguHULBl NPO-
AYKUMN aHanornyHomn cneyvanusnpoBaHHbIM MHTEerparnb-
HbIM cxemam (ASIC), UTo NO3BONUT COKPATUT NOTPEOHOCTL
nepexopna Ha ASIC B Gonee BbICOKMX O0beEMax».

PasBuBas ycnex ceoero cemeiictea ProASIC Plus, kop-
nopauusa Actel BbinyckaeT Ha pbIHOK 64-paspsaHble oa-
HokpucTanesHble PCl koHTponnepsl ¢ ObicTpoaeincTBrem
66 MI'y, koTopble ABNAIOTCA NEpBLIMU YCTPOWCTBaAMU Ha
6ase FPGA co BCTpoeHHOM Nonb3oBaTenseko (ratl-na-

MATB. VHTerpauusa matpuubl coctaenseT oT 30 Teicay
Ao 3 MunnuoHos, obecneunBaeTca HagexHoe BHYTpUCU-
cTeMHoe nporpammuposanuve (ISP).

NMoMuMo HM3KoM cebecToMMOCTM eanHULBLI NPOoAayK-
umn, HoBble cemeiictBa ProASIC3/E oGecneunBaloT Tak-
e Oonee HU3Ky oOLYI0 CTOMMOCTb CUCTEMHOIO pe-
LeHUA 3a CHeT ynpasgHeHUs pasnuyHbiX KOMMNOHEHTOB

Ha cuctemHoln nnarte. Hanpumep,

OAHOKpUCTarnbHbIE 3NIEMEHTHI He

HYXJalTCA BO BHELUHWUX 3arpys3ou-

‘- Hbix M3Y unu MuKpokoHTponnepax

ANA noaaepXku nporpamMMmposa-

Bm HusA, a bnarogaps MX MOMeHTanbHo-

B My 3anycKy Npu BKINKYEHUN NUTaHNS

oTnagaeT HyxAa BO BHELIHEM YyCT-

poiictee CPLD aons 3anycka cucrte-

Mbl MPU BKNOYEeHUN nutaHms. Vc-

nonb3oBaHMe MeHbLLEro Yncna ane-

MEHTOB NO3BONAET YMEHbLUNTL pas-

Mepbl NnaThl, 4TO cNocoOCTBYET NOBLILLEHUIO HAAEKHO-

CTW, YNPOLUEHNIO YNPaBneHUsa pecypcamMn U CHUXEHUIO
obLyuMx 3aTpaT Ha CUCTEMY.

Mpeumywectea MNMNUC Ha 6ase hnaw-TexHonorumn

Cewnerictea ProASIC3/E obnapatot 1024 paspspamm
(128x8 cTpaHuL) BCTPOEHHOM NONb3OBaTENbCKOW 3HEp-
roHe3aBUCMMOM (DN3LL-NaMATN U KOHTYpaMu CUHXPOHU-
3auumn Ha ocHoBe BCTpoeHHblX PLL B konuyectBe Ao 6
cuctem. lNonb3oBaTensckasi 3HEproHesaBMcMas NamsiTh
MOXET NPUMEHATLCA B CaMblX PasNUYHbIX NPUNOXEHUSX,
BKIMIO4as cucTemy agpecauum yCcTpocTe B npotokorne IP,
namsitTb NONb3OBATENLCKUX HACTPOEK, YCTAHOBO4YHLIE Na-
pameTpbl KanubpoBKN CUCTEMBI, CEpUanu3alu ycT-
POWCTB 1 (MNK) ynpaeneHve pecypcammu v npocTaenenne
patbl. Kpome Toro, atm yctpolictea cHabxeHbl BCTpOEH-
HbIM UCTUHHBIM ABYXMOPTOBLIM cTatudeckum O3Y go 504
KOUT 1 nmetoT o 604 NoNb3oBaTENLCKUX BBOAOB-BLIBO-
poB, obecneumnBarLLmx ObicTpoaericteue 66 My npm 64
paspspax Ha PCl wwure.

Bbnarogaps BCTPOEHHBIM 3aLUUTHBIM MeXaHu3mam, B
otnnune ot NJNNC Ha Gase ctatuueckmnx O3Y, 3aeck uc-
KnoYaeTcs gocTtyn K koHdurypauum MIAC, a nepenpor-
paMMUpoOBaHMe MOXHO $e30NacHO OCYLUECTBUTL BHYTPU
cUCTEMBI, UCMONL3YA CTaHAapTHLEIN 128-paspaaHbii an-
roputm AES ans nocnegyrowmx utepauuin CUCTEMbI U MO-
JepH13auumn B NoneBbiX YCNOBUSAX U HE onacasicb Toro,
4YTO MEeXCEeTEBOW NPOTOKoN Oy[eT pacKpbIT UM CKOMUPO-
BaH. YcTpovictBa cemeinctB ProASIC3/E ocHalueHbl cuc-
Temoir FlashLock, ofecneunBatoLlein yHukansHoe coue-
TaHve BO3MOXHOCTEN nepenporpaMMMpoBaHuSA u 3alm-
Tbl KOHUTypauum 6e3 BHELHNX CNyxeOHbIX CUrHarnoB.
Bnaropapsi BCTpoeHHOMY ONoOKy AeKOAMPOBaHUA U cne-
uMdumkaumsam cpeabl NpUKNagHbIX NporpaMM Ha OCHOBE
TexHonormn ¢nail, ycTpoictea cemeiictea ProASIC3/E
npeactaensaT coboi Hanbonee KOMMNIEKCHOE peLueHne
cpeam Bcex NporpaMmmMnpyeMblX NOrM4eckux yCTpPONCTB, Cy-
LLIECTBYIOLLMX B HACTOsILLee BpeMS B faHHoN obnacTtu. Kpo-
Me TOro, 3HeproHe3aBMcUMan hN3LU-TEXHONOMMA AaeT yC-
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TpoiictBam cemenicTe ProASIC3/E npeumylwiecTtsa, cBs-
3aHHble C HU3KUM 3HepronoTpebneHvem N MoMeHTanb-
HbIM 3aMyCKOM MPpW BKMKOYEHUN MUTaHUS.

B ycTpoiicteax cemeticte ProASIC3/E sHeproHesasucu-
MOCTb U BO3MOXHOCTb MepernporpaMMMpoBaHna AocTura-
toTcA Bnarogaps UCNonb3oBaHWIO NepeacBoi (naLl-TeXHO-
norum LVCMOS ¢ cembto cnosimm metannusaumm — 6 mea-
HbiMM 1 1 anoMyHneBbIM. [ina peanusaumm yHKUMIA Norn-
KW 1 ynpasrneHus, Bkntodas cuctemy PLL, ucnonb3syercs ctan-
haptHas KMOT-texHonorus, 6narogapsa Yemy obecnevmBa-
eTcA npepckasyemocTb paboumnx xapaktepuctuk. Coveta-
HUe MENKoAYencToCcTN CeTH, YNnydLlleHHbIX TMOKNX pecypcos
TPacCcUPOBKU M AOCTATOMHOMO KonmyecTsa oraLu-Kroveri no-
3BONAET AOCTUYL 32 CHET paBHOMEpHOI 3arpy3ku noutn 100-
NPOLEHTHOro Ko3thuLumeHTa UCMonbL3oBaHuA.

Xapaktepuctmku ProASIC3

— Ot 30 000 A0 1 MNH. CUCTEMHBIX BEHTUNEN;

— OeyxnoptoBoe cTatnyeckoe O3Y emkocTbio OT 18 Ao
108 kowuT;

— OT1 81 po 288 nonb3oBaTeENbCKMX BBOJOB-BLIBO/IOE;

— 3,3 B, 66 MI'y PCI npu 64 paspspax;

— BHewwHee ObicTpopevicTeue — no 350 MIy;

— ba3oBoe HanpsikeHve NUTaHusa NpyY Manoi MOLLHO-
ctn-1,5B;

— Pabouee HanpsixeHne Beoaoe-BuiBOAOB — 1,5 B; 1,8
B;2,56Bu 3,3B;

— BaHkn HacTpanBaeMbiX HanPskeHU BBOAOB-BLIBO-
DoB — 10 4-x 6aHKOB Ha KpucTann.

Xapakrepuctuku ProASIC3E

— OT1 600 000 A0 3 MNH. CUCTEMHBIX BEHTUNEN;

— OeyxnopToBoe ctatndeckoe O3Y emkocTbio oT 108
Do 504 kour;

— Ho 604 nonb3osaTenbCKMX BBOAOB-BLIBOAOB;

— 3,3 B, 66 MI'y PCI npu 64 paspspax;

— BHewrHee ObicTpopeiictene — no 350 MIy;

— ba3oBoe HanpsikeHne NUTaHusa NpyY Mano MOLLHO-
cm-15B;

— PaGo4ee HanpsihxeHne BeogoB-BeiBoaoB — 1,5 B; 1,8
B; 2,5Bu 3,3 B;

— BaHkn HacTpavBaeMbIX HanpskeHU BBOAOB-BLIBO-
DoB — 0o 8-x 6aHKOB Ha kpucTann.

WhxxerepHble obpasysl ProASIC3E 600 6yayT goctyn-
Hbl B paMkax nporpammbl kopnopauum Actel no BHeape-
HUIO HOBOW npoaykuun. CepuiiHoe NpOU3BOACTBO Hame-
yeHo Ha 4-i keapTtan 2005 ropa.

O xopnopauuu Actel

Kopnopauusa Actel npeanaraeT MHHOBaLMOHHbIE pelle-
HWSA B 0BNacTv NporpamMmmMmMpyeMoii Norku, B ToM Ymicne npo-
rpammupyembie TMJNC Ha Gase npoxuraemblx nepemMbiHex
1 (hN3LL-TEXHONOMMI, BUONMOTEYHBIE MOAYMM, CPEACTBa pas-
paboTku nporpamMMHoro obecneyeHus 1 ycnyrm no paspa-
6oTKe B 00NacT! BLICOKOCKOPOCTHOW CBA3W, 3aMEHI CrieLu-
anusnpoBaHHbIX MHTerpaneHeIX cxem (ASIC) n pagnauvion-
HO-CTOMKMX KOMMOHEHTOB. Kopnopaums Gbina ocHoBaHa B
1985 rogy, n Ha cerogHa B ee wWTaTe cocTouT cBbiwe 500
COTPYAHWKOB, paboTatoLmx B pasHbiX perMoHax Mmpa.

o4O “benHUK un K”

MMNopTHBIE N OTEYECTBEHHBIE KOMIMOHEHTHI: T
Pasnemu: (LLIP, CHO, CHR, FPMMNM, CP, ONM, PC v gp.) .-

Mukpocxemel
Tpad3ncTopsl
Moaynu
Ouoanl
Tupwctopbl

Pesnctopes (MNT 0,125; 0,25; 0,5; 1; 2 Br; M2B; N3BP; CN v op.) - LU

KoHgeHcaTtopbl aNekTponnTUHeckne, TAaHTANOBLIE 1 AP,
BnekTpoMexaHUYecKne, TEEPAOTENLHEIE pene

ABTOMATHUHECKWE BLIKNHOYATENKM (A, AE, AlT)
OnNTo3NeKTpoHVKa

CumucTopbl

MNyckarenu (MME, NMA, NMIN})

-
»
*
L]

15 000 HavMmeHOBAHMK HA CKRane
ﬂod 33Ka3 MUHUMANbHLIC CPOKU TOCMagoK

NMNOpTHBIE 3NEKTPOHHBIE KOMMOHEHTHI M3BECTHLIX MWMPOEBBIX NPON3BOANTENEN:
BB, IR, PII, AD, TI, AMD, DALLAS, ATMEL, MOTOROLA, MAXIM, INTEL v gp.

220036, r. MuHck, BeToHHBIN Npoe3g, 21, k. 10. ' W

Otaen cowita: Ten/daxc: (017) 256-74-93, 256-57-44, 259-64-39. . ) 3‘ h
Otgen cHabxenuna: (017) 286-26-70, 259-64-39. T
E-mail: belnik@infonet.by - S 7
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BJTOKW ANEKTPOHHOI'O 3AXKUIAHUA «MYNbCAP-M»
AnA «KNACCUKU», NEPEAHENPUBOOHBLIX « CMYTHUKOB»,

«TA3ENEW», «FTA30B» U «YA3OB»

C KAPBIOPATOPHbIMU ABUIATENAMA

B 3ToM cTaTbe NOMAET Pa3roBOP O 3NNEKTPOHHOM
6noke 3axuraHua. OH ycTaHaBNUBAaeTCA B canoHe
aBTOMOOMNA NOA «TOPNEAOoMN», a ero NoAKNIYeHUe K
CTaHAapTHOM 3NEKTPUKE aBTO He BbIZOBET NpoGneM
Aaxe y Ha4uMHaKwlLlero aBTonooéumrens.

Komnanna « MACTEP KNT» npepcrtaensietr HoBoe
mspgenue — ONOK 3NEKTPOHHOIO 3aXuraHusa ans aeTo-
mobunei. Nspenne peanns3oBaHo No cxeme NpOMbIL-
nexHoro obpasuya 3NeKTPOHHOro 3axuranma «lMyne-
cap», oTnnYHo cebsa 3apekoMeHAOBaBLIEro, U peKo-
MeHAyeTCA K YyCTaHOBKe Ha aBToMOOUNAX, MMELLnX
KNacCUYECKYI0 KOHTaKTHYIO CUCTEMY 3aXUraHusl B Ka-
YecTBe ee 3aMeHbl.

MHorne asTomMobMNUCTHI CNpawmBalT Hac, YeM OT-
nuyaetca obbluHaA cucTeMa 3aXxuraHus OT 3NeKTPOH-
HON, KOTOPYIO NpepnararT YCTaHOBUTL Ha Knaccu4ec-
kue asToMobunu, nverowme obbIuHLIN TpaMmbnep ¢ KoH-
TakTHbIM npepbiBatenem. Y1o6bl 66INO ACHO oTNKMYME
3NEKTPOHHON CUCTEMBI 3aXUraHus oT oObIMHON, NoCcTa-
paemcsa oObACHUTL NpUHLUN paboThl 3TUX CUCTEM Ha-
rmagHo. PaccmoTpum MakeT, uMutupymowmini paéoty
OObLIYHOIN KOHTaKTHOM cucTemMbl 3axuranusa (puc.1).

P

-1

Puc. 1. leMOHCTpaLUOHHBIA MaKeT KOHTaKTHO
CUCTEMbBI 32XKUTaHWUA

Mpwn nopave HanpsxeHna 12 B Ha MmakeT uckpa no-
ABnsAeTca ctabunbHo, HO korga Bbl OyaeTe NMNaBHO
yMeHbLIaTb HanpsixxeHue, To B uHTepeane 8-9 B nckpa
Oynet nosenATbeca ¢ nepeboAmMKn, a Npu HanpskeHUu
Huwxe 8 B BoobLe npekpaTuTCs.

3a3op B paspsagHuke HyxHo caenatb 11 mm. Vckpa
JomxHa npobueaTb 3TOT 3a3op. B gpuratene nopleHb
cosgaeT AasneHne B Kamepe cropaHus go 10 atmoc-
dep n Gonee, NO3TOMY NMpU TakoM AaBNEHUU UCKpa
npoObeT 3aszop B 10 pa3 mMeHbwwe. VIMEHHO No3TOMY
3a30p B CBeYax 3aXuraHus He AormkeH npeeviwats 0,8
vMmMm. Jlanee gna HarNnAgHOW AeMOHCTpauuun HyXKeH
Onok NUTaHuA ¢ NNaBHON PerynupoBKON HanpshXeHwus
M CUNoi Toka He meHee 5 A.

A Tenepb cobepem MakeT C 3NEeKTPOHHbLIM GNOKOM
(puc.2) u Tak xe Oyaem ymeHblwaTe HanpsxeHue. Mpu
HanpsixxeHun nutaHua 8 B, uckpa OypeT ctabunbHo
npobuBaTb 3a30p U TONbLKO KOraa HanpsXXeHue CHU-
3uTcsa go 6 B cuctema HauHeT pabotaTth ¢ nepeGosamu.

BoT Bam 1 npeumyllecTtso B paboTe 3NeKTPOHHBLIX

(KE B
geﬁi/%
(g wEITE, %‘
E
S

HO. KyHuubiH, I TonbAaTTn

el

Puc. 2. leMOHCTpaLUOHHbIA MakeT KOHTaKTHOI
cucteMbl 3axuraHua ¢ «lynscapom-M»

cUCcTeM 3axuraHms!

Mpw nycke pBuratens aeToMo6mMNsA Ha oOLIMHON CK-
cTeMe 3aXuUraHus B 3uMHee BpeMA UNn Ha He NONHo-
CTbK 3apsbkeHHOM akkymynstope (AKK) ctaptep npo-
BOpauuBaeT aBuratens, HO HanpsxeHue Ha AKK na-
haet no 9, a To n 8 B — uckpol B uunuHapax Het. ToT xe
aBTOMOOWNb CTOMT HEMHOIO AIepHYTb Ha TPOCE, U OH
3aBepeTtca, Tak kak AKK He TpaTuT CBOK 3HEpPruio Ha
cTaptep, Ha HeMm HanpsxeHne 12 B — uckpa ectb.

A Tenepb NOCTaBUM Ha 3Ty Xe MaLIUHY 3NEKTPOH-
HOE 3aXuraHve v HavyHeM 3anyck asuratens rnpu Tex
*e ycnosusax. AKK kpyTum cTapTep, HanpsikeHne XoTd
nynano po 8...9 B, Ho gBuraTenb 3aBOoAUTCS, NOTOMY
UTO €CTb UCKpa.

He BpaBasicb rmyf6oko B Teopuio, nocrapaemcs
OOBACHUTL, NOYEMY Xe 3NEKTPOHHasA cucTemMa 3axura-
HuA paboTaeT npu NoHwxeHun Hanpsixkennsa Ha AKK oo
6 B, a oOblMHasA knaccuyeckas cuctema nepecraeT pa-
foTaTtb. N3BECTHO, YTO UCKpa Ha cBeYax 3axuraHus oo-
pasyeTcsa BO BpeMA pasMblKkaHUA KOHTaKTOB MpephiBa-
Tens. lNpu pa3aMmblikaHUM Ha KOHTakTax npepoieatens o6-
pasyeTcsa MUKPO Ayra-uckpa n 4acTb 3Heprun, 3anacex-
HasA B KaTyLUKe 3aXXUraHua B BUae MarHUTHOro Nons, Te-
psetcA Ha ofpasoBaHue 3TOWM UCKpLl. B 3anekTpoHHOM
cucTeMe 3aXuraHusa ponb npepbiBatens BoiNONHAET
MOLLHbII TPaH3UCTOP, KOTOPLIN 3aKpbiBaeTCA O4eHb Obl-
CTPO U HUKaKol UCKpbl B HEM He 00pasyeTcs, No3ToMy
BCS 3Heprus, 3anaceHHas B K3, npeobpasyeTcs B aHep-
rMI0 UCKPbI Ha cBeYax 3axuranvsa 6e3 norepb.

OnNeKTPOHHLIN GNOK 3aXuraHvs npefHasHavyeH ans
YCTaHOBKN Ha aBTOMOOMNU, OCHaLleHHblE KOHTaKTHOM
cuctemon 3axuranusa (knaccuka): BA3 2101, 21011,
2102, 2103, 21013, 2104, 2105, 2106, 2107, «VXK
2126», «3anopoxel», «Mocksnu» u 1.4. Npun yctaHos-
Ke Takoro 6noka Ha asToMoOuNb MOHHBIN Npoboi nc-
Kpbl noBobilwaeTcs Ha 20 %, Npu 3TOM KOHTaKThl npe-
pbiBaTeNs NONHOCTHLIO 3awuueHbl OT NOAropaHus.
MowHaa nckpa nNo3sondaeT 3aBecTu Asurateno npu
cnabo 3apsKeHHOM akKyMynAaTope, a Takke B 3MMHUIA
nepuwoa BpemeHn. bnarogapsa MOLHON UCKpe U COOT-
BETCTBYHLUEN perynupoeke kapOiopaTtopa, MOXHO C3-
koHoMUTb Ao 20 % Tonnuea.
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CxeMa 3neKkTpPOHHOro 6noka COOTBETCTBYET CXemMe
npombilwneHHoro obpasua «lNynbcap», KOTOpas Haxo-
auTcsa B 3kcnnyatauuu 11 net, n 3apekoMeHaoBana
cebsa ogHOM N3 NyyLIKnX.

TexHU4YeCKUE XapPaKTEPUCTUKN
— HanpsixeHne nutanua: 12 B;
— Tok Harpy3ku, He Gonee: 5 A_;
— Pabouas Temnepatypa: - 45...+70 °C.

O6wuin BUA yCTpONCTBa NokasaH Ha puc. 3, cxema
anekTpuyeckas NpuHUUNN-
- anbHasa — Ha puc. 4.
Cxema noaknoyeHuda
fOnoka saxuranma NM5421
npusegeHa Ha puc. 5.
HepaBHo Hawumu cne-
ymanuctamm 6bin paspabo-

--,_?_:4'&_--._ £ .
~ “‘\“-’ TaH 3NeKTPOHHbIN Onok 3a-
%“ = R XKuUraHus, coaepxxaLymii kop-
sy S ] ’
—— —

pekTop peToHauun. He cek-
PET, 4TO MHOTAa BMECTO HYX-
HOW Mapku Tonnuea Ha cny-
YaHON 3anpaBKe MOXHO
nonyunTb «B MOAAPOK» ropryee C MEHbLLUMM OKTaHO-
BbLIM HYWNCIOM.

Brok 3axuradns nony4ynn HanmeHosaHue NM5422.
YCTPOWCTBO MO3BONSAET KOPPEKTUPOBATL Yron 3axura-
HUSA B 32aBUCMMOCTU OT KayecTBa Hanutoro B 6eH3obak
OeH3uHa. BHewHWih BUA ycoBepLleHCTBOBaHHOro 6no-
Ka npuseneH Ha puc. 6.

Briok 3axiuraHns nmeeT CUCTEMY CYLLKW 1 nporpesa
cBeuen 3axuranusa. [lpu ycTaHoBke Onoka Bbl Oypete
peanbHO 3KOHOMUTL TOMNNUBO Ha Tpacce Ao 6 NUTPOB C
f6aka. bnok cTout Hegoporo, Yepes HeCKONbKO Non-

. "= 3 L]
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Puc. 3. OGwmin eug
ycTpoictea NM5421

Vo3 pig
1 K208 g1
Ee

l

1)

Puc. 4. CxeMa 3neKTpUyeckas NpUHUUNMansHas

Ha JaMOK
IANMIaHHA

CXEMA NOOKINIOYEHWA
+T ans ABTOMOBUNEW “BA3"

KATYILUKA

+
Ha HORNYC
IAKMIAHWA T Fny

NPOBOL YEPATD ! _
Puc. 5. Cxema nogknioveHus GNoKa 3axUraHnsA

H

NM5421 k apToMoGUno

1 =

Puc. 6. Otwuin Bup yetpoiictea NM5422

HbIX 3anpaBoK OH ce0A MONMHOCTBIO OKYMUT.

«MACTEP KNT» Tarke npegnaraeT 3MeKTPOHHbIE
Onokn saxuraHua ana gpyrux mogenei astomobunen
¢ kapOlopaTopHbiMM ABUraTensMu: MHOITOUCKpOBOE
3nekTpoHHoe 3axuraHne NM5423 «lMynscap-M» ¢ kop-
pekTopomM AeToHauun ApuraTens Aona nepeaHenpueoa-
HblX aBToMmoOunen «CnyTHuk» (puc.7) mn NM5424
«Mynecap-M» pna «lasenen», «FA30B» n «YA30B»
(puc.8). YcTpoiicTea oTANHAKOTCA OT ONUCaHHBIX Bhille
NUWb KOHCTPYKTUBHBIM UCNONHEHUEM N 0CODEeHHOoC-
TAMU 3KcnnyaTauumn Apuratenei aTux asTomooune.

«MACTEP KUT» npegnaraet ons npoaaxm yxe co-
OpaHHble, HAaCTPOEHHbIE U NOJNTHOCTLID FOTOBLIE K 3KC-
nnyaraymm anekTpoHHble Onoku saxuranna NM5421,
NM5422, NM5423 n NM5424. B koMnnekT nocraBku

PE =
\
\ ,
s

Puc. 7. O6uwmii eup yctpoictea NM5423

Puc. 8. Obwuit Bup yctpoitictea NM5424
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BXx0auT 6NOK K NNacTUKOBOM Kopryce v nogpofHas uH-
CTPYKLUMSA NO ero yCTaHOBKe U 3KCnnyaTayun.

B Hawem accoptumeHte — Gonee 500 anekTpoH-
HbIX Habopos, Onokoe u moaynei! TNogpoOHee o3Ha-
KOMUTBCA C aCCOPTUMEHTOM Hallei NpoayKLUN MOX-
HO ¢ nomowbto katanora «MACTEP KT-2005» u Ha
Hawem caite www.masterkit.ru, rae npeacraBneHo
MHOro NONes3Hon UHGOopPMaLUN No 3NEeKTPOHHLIM Ha-
6opam n mogynam «MACTEP KNT», npuBegeHbl agpe-
Ca Mara3vHoOB, raje UX MOXHO KynuTb.

Ha caiite pabotaeT koH(epeHUUs U 3NeKTpOHHas
noanucka Ha paccoinky Hoeoctei. B paspene «KUTwl B
XKypHanax» npeanoXeHol paguoTeXHUYECKUE CTaTbu
Ans cneuuanucToB M paguontbutenein. B paspene
«bpepnoBbie naen» o6CyKAaTCA HOBLIE 3NEKTPOHHBIE
ycTporicTtBa. [MpoBoasaTCA KOHKYpCHI C BpyYeHMeM ux no-
Oeputensm npusos.

AccoptumeHTt « MACTEP KWT» noctosiHHO paclum-
pseTcs u AONONHAETCA HOBUHKaMU, CO30aHHbIMU C UC-
MoNbL30BaHUEM HOBEMNLLUNX AOCTUXEHUN COBPEeMEHHOMN
3NEKTPOHUKN.

Adpeca Maza3uHoe, 8 KOMOPbLIX MOXHO MpPuUo6-
pecmu npodykyuro «MACTEP KUT»:

Morunes. OO0 «3NeKTPOHHBbIE KOMMOHEHTbI».
yn. Koponesa, a. 20.

Ten. 8 (022) 46-83-76.

e-mail: fek@fek.belpak.mogilev.by, www.fek.by

Munck. NMpoaaxa nop 3akas, CpokK Ao 5 AHen.

MoutoBas pocTtaBka Habopos no Pecnybnuke be-
napycb HanOXeHHbLIM NNaTEXOoM.

Ten. 8 (017) 288-13-13, 285-24-13.

Mob6. Ten. 8 (029) 682-03-37, 8 (029) 771-50-32

e-mail: service@imelcom.by

Bpect. OO0 «lNebenb»
Benapycb, bpecr, yn. loronsa, a. 82.
Ten. 8 (016) 21-38-87, 21-37-06.

Mosbipb. Y1 «Fana».
yn. A. Konaca, g. 21. Ten. 8 (023-51) 2-64-74.

NMPON3BOACTBO MNEYATHbIX MNAT

HayuHo-npoussoacTteeHHan dmpma 3A0 «ABPUC
CIMo6», 000 «<ABPUC-TEXHONOMIXKW» n3A0 «<ABUTOH»,
yXe 3apexoMeHAOBaBLUMe ce6A Ha PbIHKE 3NIeKTPOHUKN
KakK BbiCOKONpodecCcuoHanbHbIe U HageXHble Gu3Hec-
napTHephbl, 06 BLABNAIOT O NPOAOIHKEHUN CBOE COBMEC-
THOM paboThbI N0 HOBLIM BpeHAOM — GPEeHAOM XONAUHra
RCM GROUP-Russian Contract Manufacture Group.

YcnelwHblid 3anyck npoussoacTea Ha Gase obGopyno-
BaHus Siemens-Dematic N0 NOBEpPXHOCTHOMY MOHTaxy
neYyaTHbIX NNaT B OKTAOpE NPOLLNOro roaa No3Bonun rpyn-
ne komnaHwii «AOpuc» 3aBepLUUTb MOMHBIN LUK NOCT-
pPOEHUs KOHTPaKTHOrO npoussoacTea. OTHeIHE Onaroga-
P MCNONB3OBaHUKD HOBBLIX TEXHUHECKMX BO3MOXKHOCTEN
Y MOLLHbIX NMPON3BOACTBEHHBIX PECYPCOB XONAWHIa 3aKas-
uuky obecrneyeH MOMNHbIA LMK U3roTOBNEHUS U3aenuii
3NEKTPOHVKN — OT MAEN A0 MacCOBOIO BbIMyCKa.

MaBHOW Lenbio co3gaHns HoBoro Openaa sABnseTcs
npepocTaBneHne NpUHLMNUansHO HOBOIO CepBU1Ca B JaH-
HOM cermeHTe poiHka - NOJIHOIO cnekTpa ycnyr B o6na-
CTW CO3aHusA PasnNUYHbIX CEPUn N3NENUIi SNEKTPOHUKN.

Tenepb B ycNnoBUsiX XONauHra Npov3BoACTBO NONHOMo
uukna paboT No3eonuT nsbexxaTb BOMPOCOB, CBA3aHHBLIX
C Hannunem HeCKONbKMX NpeanpUATUA-KOHTPareHToB, ¢
pPasnNUuHBLIM TEXHONOIMYECKUM OCHaLleHWeM, KBanugu-
Kauuen nepcoHana, BeaylmMm K HensOexkHbIM HEeCThbl-
KOBKaM Ha OTAenNbHbIX 3Tanax NpousBoAcTBa.

OcHoBHble BUABI NpefoCcTaBNseMbIX yCnyr no CoBMme-
CTHOW AeATenbHOCTU B pamkax xonauHra RCM Group —
pa3paboTka 1 U3roTOBNEHUE MeYarTHbIX NNaTt, MOHTaX U
KOHTPOIMb 3MeKTPOHHLIX ONOKOB, KOMMNNekcHoe obecne-
YeHue INEKTPOHHLIMU KOMMOHEHTaMn. 3TO AaeT BO3-
MOXHOCTb ONTMMU3NPOBaTh paboThl MO NPOU3BOACTBY
3NEKTPOHHON TEXHUKM, @ Takke aMBepcuuuupoBaTth
oTaenbHbIE BUABI YCNyT.

Takass cxema KOHTPakKTHOro MpoussBoAacTBa m3baens-
€T 3aKasyuka OT HeoOXOOUMOCTU MCKaTb KOHTpareHToB
Ha BbINONHEHWE paboT Ha pasHbIX 3Tanax XXW3HEHHOro

yukna nsgenus. SKOHOMUS BpEMEHU U CpefcTB KIMeHTa
NO3BONAET 3HAUMTENBHO YNPOCTUTE NPOLECC cornacosa-
HUA TEXHUYECKOTro 3afaHus U ero peanusauum u, Takum
obpasom, BeiIcBOGOANTEL pecypchl 3akasunka Ansa Apyrmx
LenesbiX Mporpamm.

Mo mHeHuno AHToHa Edmmosa, lMpesmgeHta RCM
group, xonguHr aenserca EQMHCTBEHHBIM B Poccumn
KOHTPaKTHbIM MPOU3BOACTBOM B UCTUHHOM CMbICNE 3TO-
ro crnosa, NMockorneky obnagaer Bcemn HeobxoanMbIMU
HaYKOEMKUMMW, MWHXUHUPUHTOBBIMU U TEXHUHECKUMKN pe-
cypcamn. Hannume COBCTBEHHOIO 3aBoga no cbop-
Ke, MOHTaXy W KOHTPOMIO M3AEnuii 3NeKTpoHukun, obec-
neumsarllee B KOMMNekce ¢ paspadboTkaMm U NocTaeka-
MW KOMMOHEHTOB W NeYaTHbIX NNaT MOMHbIA LMKN KOH-
TpakTHOro NMPOU3BOACTBA, ABNAETCA BaXHeWlwein oTnu-
yuTenbHON 0CODEHHOCTBIO MO CPpaBHEHUIO C APYIMMKN OT-
pacnesbiMn nponssogutenamu. Mel yeepeHbl, 4To 6naro-
Aapsa obbeanHeHUID MHTeNneKTyanbHbBIX U NPou3Boa-
cTBeHHbIX 623 komnaHuin, xonanHr RCM group yxe K KoH-
Ly roga ctaHeT OAHUM M3 CaMbIX KPYMHBIX U CTabUNbHBIX
npeanpuUATUIA Ha pblHKE KOHTPaKTHOro NpousBoAcTBa
3NEeKTPOHHOM TexHukn B Poccun.

— HayuHo-npoussogcTeeHHasa dupma «ABPUC» BbI-
nornHsAeT MOMNHbIA koMnnekc padoT No noctaBke, NPoOek-
TUPOBaHUIO U peansaliHy neYaTHbIX Nnat, NoCTaBnAeT Cu-
NWKoHoBLIE N MemOpaHHble knaBuaTypbl www.npf-
abris.ru;

— OO0 «ABPUC-TexHonogxu» sABNAETCA NpOW3BOA-
cTBeHHol 6asoi xonguHra RCM group — MOHTaX U KOHT-
poNb 3NEKTPOHHbIX OnoKoB www.npf-abris.ru/f
production.htm;

— 3A0 «ABUTOH» OCyLLECTBNAET KomnrekcHoe obec-
neyeHuve 3NEeKTPOHHBIMU KOMMNOHEHTaMm
www.aviton.spb.ru.

X0em Bac Ha ebicmaeke «3KCno3sieKmMpPoHuUKa»
5-8 anpenn CK «Onumnuiickuil», Mockea, Onumnuiic-
kui np., 16 cmeHO Ne E05.
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NEPBbLIV B MUPE NA3EP NOCTOAHHOIO AEMCTBUA HA OCHOBE
CTAHOAPTHbIX TONYNPOBOAHUKOB

Kopnopauus Intel o6baBuna o Hay4HOM npopbiBe, No-
3BOSIMBLLEM CO3AaTh NEPBLIN B MUPE Jasep NOCTOAHHOIo
AEeMCTBUA Ha OCHOBE CTaHAAPTHLIX MONYNPOBOAHUKOBBLIX
MPOU3BOACTBEHHbLIX TEXHOSOTUIA

HaHHble TexHonorMM NO3BONAT Co3aBaTb Hepoporne
BbICOKOKa4YeCTBEHHbIE Na3epHbIe N ONTUHECKUE YCTpOoNCTBa
ANsi MacCOBOrO UCMONbL3OBAHUS B KOMMLIOTEPHBIX, KOMMY-
HUKaLMOHHBIX 1 MeAULMHCKUX CUCTEMAX.

Kak coobLuanock B Hay4HOM CTaTbe, BhilLeALLEel B XypHa-
ne Nature, nccnegoearenu kopnopavum Intel Hawwnm cnoco®
MCNonNb30BaTh Tak HasblBaeMbi ekt PamaHa n kpuc-
TannM4ecKyto CTPYKTYpY NonynpoBoaHUKa ANs yCuneHus cee-
TOBOTO U3NyYeHUs1 OT BHELLHETO UCTOYHUKA NPpU MPOXoXAe-
HUN €ro Yepe3 3KCNEPUMEHTANBHYIO MUKPOCXEMY, B pesynb-
TaTe Yero nocneaHas CTaHOBUTCA criocobHa usnyyaTtb NocTo-
AHHBIV BBICOKOKaUYEeCTBEHHBIN NasepHbii nyd. XoTA rosopuTb
O MPOMBILLTEHHOM MPOU3BOACTBE peLleHuin Ha Gase 3Toi
TeXHoNormn rnoka eLle paHo, cama BO3IMOXHOCTb peanusa-
L1n nasepa Ha OCHOBE CTaHAaPTHBIX MONYNPOBOAHUKOB B
Oyayliem no3eonuT Co3aaeatb HeJoOpore onTuyeckue yCT-
po¥icTBa, NOCPEACTBOM KOTOpbIX MHdopmaums OyaeT nepe-
haBatbCA MeXay KOMMBIOTEPaMn CO CKOPOCTLIO CBETA, HTO
OTKPOET HOBble BO3MOXHOCTU AN BLICOKOCKOPOCTHBIX Bbl-
UUCTUTENBHBIX CUCTEM.

B 6yaywiem INK 6yayT obnaaats KpoLLEYHBIMW KOMMOHEH-
Tamu Ha OCHOBE MOTYMPOBOAHVKOBLIX NA3epoB, yeunuTenei
1 ONTUYECKNX coeauHeHui, obecrieumBaroLLmx nepegady Te-
pabariToB AaHHBIX MEXOY KOMMBbIOTEPaMUN U UX KOMMOHEHTa-
vu. Kpome Toro, nonynpoBoAHUKOBLIE ONMTUYECKUE KOMIMO-
HeHTbl OGyayT akTMBHO NPUMEHATECH B MEAVLIMHE, MOCKOMBKY
onpeaeneHHble CBETOBbIE BOMHBI ONMTUManbHLL ANs BO3Aei-
CTBUA Ha onpeaeneHHble TKaHn Yenoeeyeckoro Tena. Ceroa-
HA MeaULIMHCKME Nnasepbl CTOAT AECATKN ThICAY A0ONNapos, U
no3ToMy WX UCMoNb3oBaHue orpaHndeHo. MNoteHunansHo
BO3MOXHOCTb UCMONb30BaHUA MHHOBALMOHHOW TEXHONOormn
Intel B GynyLLem no3sonuT cospaBaTe MeHee Aoporue Meau-
LuHcKve nasephbl, Briarogaps Yemy CTOMMOCTb MEAMLIMHCKMX
YCIYr 3HAUUTENBHO CHU3UTCA.

TexHuueckue petanu

MockonbKy NONynpoBOAHMK Npo3pajveH Ans Hpakpac-
HOro U3nyyeHvs, To Npy NonaaaHum B BONMHOBOA MUKPOCXE-
Mbl CBETOBOIO M3NMyHEHUsI €r0 MOXHO YAepaTb, YCUNnUTb U
nepepatb paneile. Kak n B nepeoM nasepe, CoO30aHHOM B
1960 roay, B NoOMynpoBoaHMKOBOM Nasepe PamaHa, nossve-
wemcsa OGnarogapst uccnegoeatensm Intel, ans «Hakaukmy»
VCMONb30BaH BHELUHWUIA UCTOYHMK U3ITyHeHUs.

Mocne nonagaHusl BHELLUHENO U3MyYeHUst B MUKPOCXEMY
nasepa, ectecTBeHHas aToMHas BuOpaums nonynpoBOAHU-
Ka yCUNMBaeT N3nyHeHne npyu ero NpOXoXaeHnn Yepes MUK-
pocxemy. ATo ycuneHve, HasbiBaemMoe adbdpekTom PamaHa, B
nonynpoeoaHukax B 10 TeiC. pas BhiLLe, YeM B CTEKIIOBOMNOK-
He. CneuuvansHoe nokpbiTue, nNpeacTaensiowee cobor oT-
paxatoLumii MaTepuan U3 TOHKOW NneHKW, KoTopas Mo cocTa-
BY CXOAHa C NOKPHLITUEM BbLICOKOKAYECTBEHHBIX CONHEYHBIX
O4KOB, MO3BONSAET yAEPXUBaTh U3NyYeHne n obecneumsaeT
€ro ycuneHve BHyTpy Mukpocxembl. INpy yBenuueHumn «Ha-
kaukuy Oblna AOCTUrHyTa KpUTUHEcKas TouKa, Koraa U3 MUK-

POCXEMbI MIHOBEHHO BhILLEN Myd KOrepeHTHOro CBeTa, unu
nyy nasepa (kak U3BECTHO, nasep — 3To Nboe YCTPOINCTBO,
M3nyyarlLLee MHTEHCUBHBIN KOTEPEHTHEIN NyY CBETa, TO eCTb
nyd CBeTa, B KOTOPOM BCe (DOTOHBI UMEIOT OMHAKOBYH ATMHY
BOMHbI, (ha3y U HanpasreHue).

Jlazepbl n ycunutenu PamaHa NpuMEHSIIOTCS B TENEKOM-
MYHUKaLIMOHHON UHOYCTPUU yiXe CErofHs, HO Moka Ans ycu-
NEHVs N3MNyYeHNUs UCTIONb3YIOTCA KUMOMETPBI OMTOBOMOKHA.
Vcnonb3ays NonynpoBOAHWKOBLIE MaTtepuarnsl, UccnefoBa-
Tenu kopriopaumm Intel cMornm AoGUTLCA yeuneHns narnyye-
HUS 1 CO3AaHNA Nyya nasepa B NonynpoBOAHVKOBON MUKPO-
CXeme pasMepoM BCErO HECKONBKO CaHTUMETPOB.

HayuHbi npopLIB

OpHako uccrneposatenm Intel obHapyxunu, uTo yBenuue-
H/e MOLLHOCTU «Hakaukv» A0 onpeaAeneHHoro ypoBHs nepe-
CTaeT cnocobCTBOBaTb YCUMEHUIO U3MYYEHUA, a NpU 3Hauu-
TenbHOM YBENMHeH M MOLLIHOCTU ycuneHve Aaxe cnajaet.

370 sABNeHne BLI3BaHO HU3NUECKMM MPOLIECCOM, Hasbl-
BaeMbIM «ABYX(HOTOHHBIM MOTTOLLEHNEM», BOSHUKAIOLLUM,
Koraa Aea hoToHa M3 CBETOBOIO MNyyva OAHOBpPEMEHHO nomna-
AaloT B aTOM U BbIOMBAKOT 3MeKkTpoH (0aWH oTOH Npy «B6om-
OapovipoBke» atoMa He obragaeT AOCTaToHMHON 3Heprue,
yToObl BEIOWTL 3nekTpoH). Co BpeMeHeM «NULLHUE» 3MeKT-
PPOHBI CKaNMUBAKTCA B BOMHOBOAE, Ha4MHas MnorrmoLlaTb cee-
TOBOE U3NnydeHVe 1 NpepaLlas ero ycurneHue.

Doctuxenue Intel 3akniouanock B uHTerpauymn B nonynpo-
BOAHWKOBYIO CTPYKTYPY BONHOBOAA Tak HasbiBaemoro PIN-yc-
TpoiicTea («P-Tun - sapo - N-tun»). MNpu noaayde HanpsbrkeHWs
Ha PIN-yCTpoliCTBO OHO AECTBYET KaK CBOErO poAa Bakyym U
yaansaeT 60nbLUYIO YaCTb 3NEKTPOHOB, NPenATCTBYOLMX NPo-
XOXAEHWIO Nyya cBeTa Mo BONHOBOAY MUKpocxembl. B cove-
TaHum ¢ acpdhektom Pamana, PIN-ycTporicTBo nossonsieT pe-
anu3oBbIBaTb Na3epHbIi NyY NOCTOAHHOTO CBEYEHUS.

MonynpoBoaHMKOoBan hOTOINEKTPOHMKA

ViccnenoBaHusa nonynpoBoAHNKOBOM (POTOINEKTPOHUKN
Havanuck B kopriopaumm Intel ¢ Lenbio NnpyMeHeHus nmero-
Lerocs y koMrnaHum onbita B 0bnacti nomynpoBOaHUKOBbBIX
TexHornorvin Ana paspaboTkn UHTErPUPOBaHHBIX OMTUHECKMX
YCTPOWCTB, KOTOpble MOrmN Obl ObiTb UCMONb30BaHbI paspa-
foTunkamm pasHoobpasHbIX BUAOB NPOAYKUMN.

I'pynna uccnegosatenei Intel B obnacm nonynposogHu-
KOBOIN (DOTOINEKTPOHWMKA COBEpLUMNA PSA HAYYHBIX MPopbl-
BOB, HauvHas ¢ co3naHus B 2004 rogy nepeoro nonynposoa-
HUKOBOTO ONMTUYECKOTO MOAYNATOpPa, CNocobHOro kogmMposaTb
AaHHble ¢ vactoToi 1 T, yto B 50 pas npesbicnno npeabiay-
wmii pexopa B 20 MIy,.

NMPOrPAMMATOPBDI

npodgeccrnoHanbHble NPOrpaMmMaTopbl
Ans nobuix MUKpocxem

SEPROM

EEPROM
EPROM

FLASH
+375 (17) 263-63-80 rIC

http://www.chipstar.ru PAL

HCU
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CTABUINTIN3ATOPBLI HANPAXEHUA AN NIUC XILINX.
FOTOBbIE PELLEHUA OT TEXAS INSTRUMENTS

Buranuit Xauyk. E-mail: vah@scan.ru

Nponomkenune. Hayano B xxypHanax «3nekTpoHuka uHdo» Ne10,11,2004.

Virtex-ll
U, 3.3B
U, 1.5B/6,0A
Upoios 3,.3BIXXA U1
Ug.ixs® 3,3B/0,25A PTHO3000WAS 1.5V @ 6A
—eno voul2 - DIGITAL_ VCCINT
3.3V_INPUT , = 2N i
i 3 inhibitvoadj- c2
1 C1 R1 I 120 uF
I 120 uF 9.76k L
3.3V @ xxA
3.3V @ 25emA
DIGITAL_ VCCAUX
OUN RefDes DESCRIPTION SIZE MFR |PART NUMBER
2 [C1,C2 Capacitor, Tantalum, 120-uF, 10-V, 140-millichm, 20% 7343 (D) |Vishay |593D127X0010D2T35
1 K1 Resistor, Chip, 9.76k-Ohms, 1/16-W, 1% 603 Std Std
Module Module,Wide Output Adij, 6A, 0.9V to 2.5V, 3.3V
1 U1 Input 0.745x 0495 T PTHO3000WAS
Virtex-ll
U, 5.0B
Ugq: 1,5B/6,0A
Ug, ., 3,3B/5,75A Tes5AGI0PWP
- SYNCH  VSENS - -
| cspeeseur 26l courl® 8127 pF
| CE|[LOWF 25 hpyg 4 c17y 2700 oF R3, R4
5V_INPUT = g; VN Bogf 2 3011 10K
et 2 |22l o Lo
10 uF | 330 uF [21 ], 4 ) Teearwr |, 15ve 6
I 28 hy PHI-2 e~ ~ DIGITAL_VCCINT
T o PHHE SBuH | 1
18 Joonp PRI R2 =" t-ci2
HZ lpaND PHHZ 24 Z2uF| 330 uF
116 pGND PHH3 c1e R e
15 | ol14 =
T poto, . PH 133% o
R7, i
ok
us
) 28 e Liid B14_cto 440 o
71.5k 27)oncH  VSENSERZ—= 3.74k 1.91K Ll
€24 119.33 uF 26loc,enn  COMPL3 €20 127 oF
23 E-‘" 0 —-|5 301k 10k
decs tles Swis 22 by PHIZ 28
10uF | 338 wF Y 511k 2l PHIE —l;-°47 uF_ 12 3.3V @ 5.75A
+ 1 20 iy PH[2 - DIGITAL_VCCO
R - i o Lo f o L
[zhoo 2 24 2o 0w DAL YooRX
116 IoGND pHHS c15 = -
] 15 PoND ., PHH 133% oF
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OUN RefDes DESCRIPTION SIZE MFR PART NUMBER
2 |C1,C4 Capacitor, Ceramic, 10-uF, 6.3-V, X5R, 10% 805 muRata |GRM21BR60J106KE01
2 |C10,C15 Capacitor, Ceramic, 3300-pF, 50-V, X7R, 10% 603 muRata |GRM188R71H332KA01
2 |C11,C22 Capacitor, Ceramic, 22-uF, 10-V, X5R, 10% 1210 muRata |GRM32ER61A226KA65
2 |C17,C26 Capacitor, Ceramic, 2700pF, 50-V, X7R, 10% 603 muRata |GRM188R71H272KA01D
| 2 |C16,C19 |Capacitor, Ceramic, 470-pF, 50-V, X7R, 10% 603 muRata |GRM188R71H471KA01
4 |C2,C3,C12, C16 |Capacitor, Tantalum, 330-uF, 6.3-V, 600-mllllohm, 20% 7343(D) |Vishay [293D337X96R3D2
1 |c23 Capacitor, Ceramic, 0.33-uF, 10-V, X5R, 10% 603 muRata |GRM188R61A334KA61
1 C5 Capacitor, Ceramic, 0.056-uF, 16-V, X7R, 10% 603 muRata |GRM188R71C563KC01
2 |C6,C21 Capacitor, Ceramilc, 1.0-uF, 6.3-V, X5R, 10% 603 muRata |GRM188R60J105KA01
2 |C8,C20 Capacitor, Ceramic, 27-pF, 50-V, C0G, 5% 603 muRata |GRM1685C1H270JA01D
2 |C9,C25 Capacitor, Ceramilc, 0.047-uF, 25-V, X7R, 10% 603 muRata |GRM188R71E473KA01
| 2 |L1,L2 Inductor, SMT, 6.8-uH, 18-A, 22-mllliohm 051 x 051 |Vishay |IHLP-5050CERZ6R8MO01
3 |R1,R9,R16 Reslstor, Chlp, 71.5k-Ohms, 1/16-W, 1% 603 Std Std
1 |R13 Reslstor, Chip, 3.74k-Ohms, 1/16-W, 1% | 603  (Std  |Std |
1 |R15 Resistor, Chip, 511k-Ohms, 1/16- W, 1% 603 Std Std
2 |R2,R10 Resistor, Chip, 2.4-Ohms, 1/8-W, 1% 1206 Std Std
2 |R3,R1 Resistor, Chip, 30.1k-Ohms, 1/16-W, 1% 603 Std Std
2 |R4,R12 Reslstor, Chip, 10k-Ohms, 1/16-W, 1% 603 Std Std
1 RS Reslstor, Chip, 14.7k-Ohms, 1/16-W, 1% 603 Std Std
2 |R6,R14 Reslstor, Chlip, 1.91k-Ohms, 1/16-W, 1% 603 Std Std
2 |U1,U3 IC, IFET Power controller, Adj-V, 6-A PWP28 [Tl TPS54610PWP
Virtex-ll
U.,: 5,0B
UBbm: 1,5B/M15A
UBb|x2: 2,5B/15A
UBbIX3: 3,3B/15A
U1
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L 7] GND =
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—UoND mgnup)t?
- = 20N MgnDwn|->
zl_ 3 linhibit  Track| S
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= R4 s 2;0 uF
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3 RESET VDD Yy I )
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- il INC SENSE] 5
u3 RS L
PTHRS5010WAS 221k
| —eND mgnup)t? j
¢ = 32 VIN Mgann—g 1
J_cs P Int ﬂb;.l Track —7 DIGITAL_ VCCAUX
I 0 uF g]ordi  ONDF 3.3ve 154 |_ 3.3 © 250mA
R3 VoSns Vo = 1
= 698 I—DIGITAL_VCCO

Loy
I470 uF

3.3V @ 14.75A
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OUN RefDes |DESCRIPTION SIZE MFR PART NUMBER
C1,C2,C3,C6, |
6 |[C7,C8 Capacltor, Tantalum, 470-uF, 10-V, 120-mllllohm, 20% 7343(D) Vishay 595D477X0010R2T35
2 |C4,C5 Capacltor, Ceramic, 1.0-uF, 6.3-V, X5R, 10% 603 muRata |GRM188R60J105KA01
1 |R1 Resistor, Chip, 8.87k-Ohms, 1/16-W, 1% 603 Std Std
2 R2, R5 Resistor, Chip, 2.21k-Ohms, 1/16-W, 1% 603 Std Std
2 |R3,R4 Reslstor, Chlp, 698-Ohms, 1/16-W, 1% 603 Std Std
3 |(U1,U2,U3 Module,Wide Output Adj, 15A, 0.8V to 3.6V, 5V Input | 1.370 X 0.620 |TI PTHO5010WAS
1 |u4 IC, Voltage Supervisor, 1.5-Volts SOP-5 (DCK) |TI TPS3803G15DCK
1 |Us IC, Voltage Supervisor, Adj-Volts SOP-5 (DCK) |TI TPS3803-01DCK
Virtex-ll
U,: 12.0B

Ugeys 1.5B/12A
Upes: 2,5B/15A

Ui 3,3B/12A
Vin=12v—
[
- C7J~ RO
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BAS16 R11 e @901 228 | |
AAA Gl W
b J \s' HAT2168H
cle- 0 L
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iy I 33 D|HAT2167H =
= y jp.7nF E* S =
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A= S ci8]
8.1uF| lo.1uF]
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| [
R3 R6
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7.5k 228 e
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[
2 RI3
R22 3
et 715k
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D4 =— 478pF b c25 g::F
BAS16 R21 165k R17 c -—>Q4 22uF [ -
o[ FAT2168H [ W
c20-- L2
0.1uF 1.7uH
L Vout=3.3V
Weie a3
70 4ET) 3.3 p| HAT2167H L2 J
B LDR .7nF - N
8 ] I x - = =
1 Aa—IH COMP. PGND c24 | (5 D3 c21== c33| €22
26" = L 3050040 an | arour 4o |
= " 5.6nF| C3a== S| 020__
27 8.1uF] 1,20,
470pF
RIS @.65k
| c19
R12 R14
2.32k 4.7nF 226 ==C31
0.1uF
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COUN RefDes DESCRIPTION SIZE MFR PART NUMBER
4 |C1,C4,C27,C35 |Capacitor, Ceramic, 470-pF, 50-V, X7R, 10% 805 Vishay VJ0805Y471KXAAT
C12, C14, C25,
4 |C36 Capacitor, Ceramic, 22uF, 16V, X5R, 20% 1812 TDK C4532X5R1C226MT
2 |C15,C21 Capacitor, Ceramic, 47uF, 6.3V, X5R, 20% 1812 TDK C4532X5R0J47MT
C16, C17, C22,
4 |C33 Capacitor, POSCAP, 470-uF, 4-V, 10-millichm, 20% 7343 (D)  |Sanyo 4TPD470M
C2, Cs, C10,C11,
C18, C20, C26,
10 |C29,C31, C34 Capacitor, Ceramic, 0.1-uF, 25-V, X7R, 10% 805 Vishay VJ0805Y 104KXXAT
1 C3 Capacitor, Ceramic, 0.068-uF, 50-V, X7R, 10% 805 Vishay VJ0805YE82KXAAT
2 |C5,C23 Capacitor, Ceramic, 5.6-nF, 50-V, X7R, 10% 805 Vishay VJ0BO5YS562KXAAT
4 |C6, C13, C19, C32 |Capacitor, Ceramic, 4.7-nF, 50-V, X7R, 10% 805 Vishay VJ0805Y472KXAAT
2 |C7,C30 Capacitor, Ceramic, 100-pF, 50-V, NPO, 10% 805 Vishay VJOB05A101KXAAT
2 |C9,C24 Capacitor, Ceramic, 1-UF, 16-V, X5R, 10% 805 TDK C2012X5R1C105KT
2 |D1,D4 Diode, Switching, 10-mA, 85-V, 350-mW SOT23 Vishay-Liteon |BAS16
2 |D2,D3 Diode, Schottky, 3-A, 40-V SMC IR 30BQ040
2 |11,L2 Inductor, SMT, 1.7-uH, 22.3-A, 1.8-millichms 0.512 X 0.512 | Coiltronics HC1-1R7
2 |Q1,Q4 Mosfet, N-Ch, Vds 30V, Rds 6 milichms, Id 30A LFPAK Hitachi HAT2168H
2 1Q2,Q3 Mosfet, N-Ch, Vds 30V, Rds 4.2 milichms, Id 40A LFPAK Hitachi HAT2167H
2 |R1.R18 Resistor, Chip, 1k-Ohms, 1/10-W, 1% [ 805 |std Std_ i
2 |R10,R16 Resistor, Chlp, 3.3-Ohms, 1/10-W, 5% 805 Std Std
2 |R1M,R17 Resistor, Chip, 0-Ohms, 1/10-W, yy% 805 Std Std
| 1 |R12 Resistor, Chip, 2.32k-Ohms, 1/10-W, 1% 805 Std Std
2 |R2,R21 Resistor, Chip, 165k-Ohms, 1/10-W, 1% 805 Std Std
1 |R3 Resistor, Chip, 7.5k-Ohms, 1/10-W, 1% 805 Std Std
2 |R4,R22 Resistor, Chip, 243k-Ohms, 1/10-W, 1% 805 Std Std
2 |R5,R20 Resistor, Chip, 10k-Ohms, 1/10-W, 1% 805 Std Std
2 |R6,R13 Resistor, Chip, 71.5k-Ohms, 1/10-W, 1% 805 Std Std
2 |R7,R19 Resistor, Chip, 8.66k-Ohms, 1/10-W, 1% 805 Std Std
2 |R8,R14 Resistor, Chip, 226-Ohms, 1/10-W, 1% 805 Std Std
2 |R9,R15 Resistor, Chip, 18.2k-Ohms, 1/10-W, 1% 805 Std Std
IC, Wide Input Synchronous Buck Controller, 10-40 V
2 |U1,U2 Input PWP16 TI TPS40051PWP
Virtex-Il
U, 5.0B
Upeyr 1,5B/15A
Upepo 2,5B/15A
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Trew MR T
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= Ten./¢akc pegakumn: +375(17) 251-67-35, e-mail: electro@bek.open.by, http://electronica.nsys.by

53




wrer gfral

MESDERY Vo i

KNACCUDUKALIMA UHOOPMALIMOHHO-BbIYMCNUTENBHBLIX CETEU

IN.H. Bennuko, .M. Kauypa, FO.H. MeTnuukmii, B.O. YepHbiwes. E-mail: office@belsoft.by

B HacToOsILee BpeMs He CyLleCTBYET CTPOromn eamn-
HOWN YHMBEpCanbHOM o6LEeNPUHATON Knaccudmrkaumumn
CUCTEM M BPAA NU OHa Koraa-Hnbyab 6yaer co3aaHa
BBUAY NPaKTU4YeCKN HEOrpaHUM4eHHOro MHOroo6pasus
KNaccnpmKaLMOHHbIX MPU3HAKOB U CYOBHEKTOB XO-
3AMCTBOBaHUA.

KoHkpeTHasa knaccudumkauma cuctem 3aBucut ot
TOro, B Kakol Mepe yYuThLIBalTCA HasHaveHue U cne-
umnduka xos3sancTeyLero cybbekra, 3agaym cuctem-
HOl uHdopMaTM3auuu, MeToaonorua NpPUMeHAeMoro
annaparta ero onucanus. O6wum, Hanbonee pacnpo-
CTpaHeHHbIM MNOAX0AO0M K Knaccudukauum cuctem sie-
nseTcA noaxof, OCHOBaHHbIA Ha Oase arperMpoBaH-
HbIX (MHTErPUPOBaHHLIX) NPU3HaKOB, cHOPMYNUPOBaH-
HbIX MO BEKTOPHOMY MpUHLMNY.

OCHOBHBIM MpU3HakoM knaccudukauum nHdopma-
LMOHHO-BbIMMCNUTENBHBIX ceTeln (VIBC) saenseTcs Lenb
dYHKLMOHUPOBaHMA U ypoBeHb aBTomaTtusauuu. lo
aTomy npusHaky VIBC cy6bekToB X0O35ACTBOBaAHUSA MO-
ryT ObiTb NogpasgeneHsl Ha UHOPMaLUOHHO-cnpa-
BOYHble, UHDOPMALMOHHO-aHanuTu4eckme n UHdop-
MauunoHHo-peLwawume. KnaccudukaymoHHaa cxema c
yKasaHveM B3auMHbIX CBA3eN npeacTaBneHa Ha
puc.1., Ha KOTOPOM FOPU3OHTanNbHLIMN NUHUAMKU 06O0-
3HayeHbl B3aMMOOTHOLLEHUA MexXAy TMnaMu U knac-
camu VIBC, a BepTuKanbHbIMU — nepapxuyeckue oT-
HoLLEHUs UX BUAOB (OT NPOCTOrO K CROXHOMY).

UrgopmayuoHHO-cripagoyHbie cemu. 3tn VIBC, B
pesynbrate pelweHus 3agay, He CBA3aHHbIX C BbIpa-
©0TKOI KauyecTBEHHO HOBOI MHGOpMaLun, NO3BONAIT
npoussoautk yyeT uHdopmaymm o6 obbekte nHdop-
MaTusaumm (yyeTHble), ycTaHaBnueaTb €e Komnuue-
CTBEHHblEe XapakTepucTuku (cTaTtucTuudeckue), oTpa-
XKaTb M3MEHEeHUA B COCTOSAHUU OTAENbHbLIX OpraHusa-
LMOHHO-NPON3BOACTBEHHBIX NpoLueccoB (cnegsuue).
Mexay oTAenbHBEIMM KnaccamMnm MHOOPMaLUOHHO-
cnpasouHbix MBC cylwecTByeT onpegeneHHas 3aBucKu-
MOCTb: yHYETHbIE ABNATCA ucxoaHon 6a3oi cospaHus
cTaTUCTUYECKNX ceTel, a nocnegHue — chneaawmx NBC,
KOTOpble Hapaay € pelleHneM cneuuduyeckux sapad
MOTyT TakKxe pewaTtb 3afaun cTaTUCTUHECKOTO U yyeT-
Horo xapakTepa. B cBolo ouepeab ctatucTudeckue cetm
MOryT BbiAaBaTb He TONbKO CTaTUCTUYHECKYIO MHpopMa-
LM1I0, HO M YYeTHYI0. B cTpyKTYpYy nHdopmaLuoHHo-cnpa-
BouYHbIX IBC BkntovaeTca 6asa ganHbix (Bl1), B kOTO-
poi HakannueaeTcA Heobxoaumas dakTorpaduyec-
Kas nHdopmayms.

B stux MBC Ha NM3BM Bo3naratTtcsa yHKuum c6o-
pa, o6paboTkn u rpynnMpoBku MHopmaymm no onpe-
AeneHHbIM nokasaTensM, XpaHeHus, HakonneHus, ob-
HOBNEHUSA, KOPPEKTUPOBKU U BbIAAYWN AaHHBIX O COCTO-
AHMWU N XoAe NpPoTeKalwLMx NPOM3BOACTBEHHBIX NPOo-
LeccoB Mo 3anpocam cneyvanucToB U ynpaBneH4yec-
Kux paboTHUKOB. PyHKLUUM Monb3oBaTens cBOAATCA K
aHanusy nonyvaemoi uHdopmauun, BeipaboTke BO3-
MOXHbIX ansTepHaTuB, UX oLeHke 1 oToopy Hanbonee
3 PEKTUBHBIX, @ TaKXe NPUHATUIO peLLeHnid No ynpas-
NEeHUI0 XO3ANCTBYIOLNM CYyOBbEKTOM.

Knaccw HBC
Tunmu HBC

=

Yrpararomie
A

Hudopmauxerno-
pernaromse

&

R

AAHAFYRAIES

—»I

CoseTyroume

T

Hudopmayponno-

Tpornosupywwme
AHANM [MHECKHE

EY
JIHarHOETHYCCKHME
I_" Cneaaume
Hubopuaimono- CIATHCTHUCCRHE
CMpaBouHbIe
- VuerHue

Puc.1.

Cneynduka peliaemMblx 3agay B UHHOPMaLUOHHO-
cnpasoyHbix VMIBC TakoBa, 4To nonb3oBaTens paboTta-
eT ¢ [N3BM B 3anNpOCHO-OTBETHOM peXMMe, B KOTOPOM
crpaBku BblJATCA B Npegenax 3agaHHOW nporpam-
Mbl MalnHHON oOpaboTkn. MNpu aTom paboTHUKKM 1 an-
napar ynpasneHusa ocBoboxaarTca OT pYTUHHON pyuy-
Hol paboTbl No obcueTy Gonblwnx MaccuBoOB MHGOP-
Maymm. IToT obcueT yckopseTcsa, npoucxogut ynops-
ho4deHne u yHumkauus opmM 1 pekBU3UTOB AOKYMEH-
Tauun. Hepoctatkom atux VIBC saBnsieTcA orpaHuyeH-
HOCTb YMcna KOHTpONUpyeMbiX UMW NapamMeTpoB yIi-
paBneHus. NHdbopMaLMOHHO-CNpaBOYHbIE CETU, TNUK-
BUAMPYA PY4HOW TPyA, He 3aTparmealoT BOMPOCH pea-
nusauum ckpbiTeix pe3epBos. OTcyTcTBME MeTOA0B ON-
TUMM3auun He No3BoNAeT nogaepxusaTb Hanbonee
pauMoHanbHble peXxuMbl NpoTeKawLMX NpoLeccoB 1
OCYLeCTBNATL NPOrHO3UpPOBaHME WX AanbHenwero
passuTua.

UHpopmayuoHHO-aHanumuJyeckue cemu. 3Tu
MBC, Ha ocHoBe kauyecTBeHHOro npeobpasoBaHus uc-
XOAHbIX AaHHbIX ofecneunBaloT NOArOTOBKY AMarHosa
(AnarHocTuyeckune), NporHosa (NporHo3npyrLine) unu
BapuaHTa pelueHus (coeeTytowme). Takke Kak n B npe-
AbigylweM crnyyae, 3gecb kaxablii nocrneagyowmii nog-
KNnacc OCHOBaH Ha npefbigylleM W pelwaeT ero 3aga-
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un. B atux cetax NMN3BM BeINoNHAeT Bce OYHKLUMN UH-
dopmaLlmoHHo-cnpasoyHblx VBC 1 pag gononHutens-
HblX — BbIpaboOTKy ansTepHaTuB, UX CPaBHUTENbHYIO
OLeHKY W Bbia4vy MNpeanoXeHnin n pekomeHpaumnin no
ynpaeneHuo npoTekanwmumm nporyeccaMmu. 3a Nonb3o-
BaTeneMm ocTaeTcA BbIOOp OAHOWM U3 anbTepHaTuB U
NPUHATNE OKOHYATENLHOrO pelleHns Mno ynpaeneHuto
XO03AWCTBYIOLUM CYOBEKTOM.

B uHdopmayuoHHo-aHanutnyecknx VBC nonbso-
BaTenb HenocpeacTBeHHO obuwaeTtcA ¢ N3BM «npowur-
peiBasi» TY UNN MHYI0 NPON3BOACTBEHHYIO CUTYaLMIO, N3-
MeHASA UCXOAHbIE AaHHbIE, NapamMeTpbl MOAENN U cno-
XuBLUMECH NPOU3BOACTBEHHBbIE YCNOBUSA, BbiOMpas
Haubonee ycToiunBoe pauuoHanbHoe peluerHue. Npu
3TOM MPOUCXOAUT pacnpepeneHne peluaemMbolx 3apav
B CTOPOHY yBenu4eHnsi onTMMMU3aLNoHHOro N NPorHoc-
TUYECKOro xapakrepa, packpbiBaeT AOMNONHUTENbLHLIE
pecypcbl 1 obecneunBaeT Nonb3oBaTensa NPOrHO3HOM
uHdopmaLmen o PYHKLNOHUPOBaHUN XO3ANCTBYIOLLE-
ro cybbekta u BO3MOXHbIX NOCNEACTBUAX €ro passu-
Tua. Bce 310 B 3HaunTenbHON cTeneHn obneryaet npo-
Lecc NpuUHATUA ynpaeBrneHvyeckux peweHuin. C nomo-
Wb 3TUX ceTel paspabaTbiBaloTCA NnaHbl U rpadukn
U3roTOBNEHUSA, BbiNycka TOBapHOW NMPOAyKUUN N OKa-
3aHnA ycnyr.

UnpopmayuoHHo-pewarwue cemu. 3tn UBC Ha
©a3e ncxoaHbix AaHHbIX BbipabaTbiBaT HOBYIO MHAOP-
Maumo B (popmMe pelleHns n TeM caMbiM OcyLLecTBA-
0T OAHY 13 BhicLUMX POPM yrpaBneHns opraHn3aynoH-
HO-MPON3BOACTBEHHON AEATENBHOCTBIO XO3ANCTBYIO-
wero cybbekta. 3agayein nnaHupytowmx VIBC asnaeT-
cH NOAroToBKa NepcnekTUBHBIX NN onepaTuBHbIX Mna-
HOB. ABTOMaTM3npoBaHHbie ynpasnsowme VIBC dop-
MUPYIOT npeanucaHne-pekoMeHaanmo 1 KoMavabl no
ynpaeneHuo cnyx6amm n npousBoacTBEHHO-3KOHOMU-
YyeckMMK npoueccamMm cybbekTa X03ANCTBOBaHUS.

B cTpykTypy nHdopmaumnonHo-peLuawowmx BC Bxo-
AAT caMmoHacTpauBawLwuecs n camoobyyawwmecs
fOnoku, koTopbie obecneunsatoT BeIGOp pexmMa ux yH-
KunMoHupoBaHus. B ocHoBy BbiOopa MonoxeHbl oLeH-
KW CNOXUBLUMXCA NPON3BOACTBEHHBIX CUTyaLun, no
NPUHATBEIM KPUTEPUAM, @ Takke HedopmanbHbie cO-
obpaxeHus, pyKoBOACTBOBaTbCA KOTOPBIMU MOXeT
nuwk none3oBartens. BeicTynatowuin B ponu nuua, npu-
Humawwero pewenus (JIMNP). B MmawuHHbIX nporpam-
Max Takux cucTeMm NopaepXkn NPUHATUA peLlleHuin
(CNMP) npeaBnaaTca cnyyan OTKNOHEHWUI NpoTeKkalo-
WM aaMUHUCTPaTUBHO-XO3ANCTBEHHBIX U MPON3BOA-
CTBEHHO-3KOHOMNYECKUX NPOLECcCOB OT 3aAa@HHbIX rpa-
HUYHBLIX YCNOBUI U NPeayCMOTPEHbI AEACTBUA (KOMaH-
Abl), KOTOpble HeoOXx0ANMO MPUHATL ANA WX NpuBeae-
HusA B Tpebyemoe cocTosHue.

B atux cuctemax N3BM BLINONHAKT MHOpMaum-
OHHO-aHanuTudeckux MBC n gononHuTenbHO ocylle-
CTBNAIOT MPUHATNE pPeLUeHnin N NX UCNONHEeHne B paae
YacTo NOBTOPSALWMXCA TUMNOBLIX cUTyauusax, obecneumn-
BalT KOHTPONbL 3a UX BhINONHeHMeM. dyHkuuu JIMNP
CBOAATCA K POPMYyNUpPOBKE LleneBLIX U KpUTepuanb-
HBbIX PYHKLMIA, @ Takke K NPUHATUIO pelueHnii B HeTpu-
BUanbHbIX NPON3BOACTBEHHO-3KOHOMNYECKUX CUTYaL -
ax. Pabota Takmx CIIMP npoucxoauT B AnanoroBom

pexume. MNMpun aTom noyTtn Bece 3apgaum (~90%) pewa-
ITCA ONTUMMN3ALNOHHBIMWU MeToAaMu.

Kak BUWOHO M3 BLILLEN3NOXEHHOro, B paccMOTpeH-
Hbix knaccax MBC ypoBeHb MHpopmaTM3auum npote-
KawLwmnx Npon3BoAcTBEHHbIX MpoLeccoB, onpejense-
MBIX AONEN py4yHOro Tpyaa nonb3oBaTenemn, pasnuyex.
MHdbopmaumnorHo-cnpaBoyHble VIBC xapaktepusytoT-
CA HaMeHbLLIMM YPOBHEM aBToMaTu3auumn, a nHdop-
MaLuMOHHO-pelwaLwme — Hanbonbwmnm.

Mpwu onpepeneHnn onTUMarnbHOro YpoBHA aBToMa-
TU3auun KOHKpeTHOro cybbekTa X03ANCTBOBaHUA He-
0o6x0AMMO yunTLIBaTb He TONBKO CyLUeCcTBYOLME U Ha-
cTosiwee Bpemsa TpeboBaHUA K OpraHM3auMoHHO-NPOo-
M3BOACTBEHHLIM MpoLeccam U TEXHUYECKUM cpef-
CcTBaM UX KOMMNNeKcHon nHdopmaTnsaymm Ha 6ase uH-
hopMaLNOHHO-KOMMYHUKALUOHHBIX TEXHONOrnmn
(VIKT), Ho n nepcnekTuBbl x pa3eutus. Bce 310 B ans-
HenwemM 6e3 cywecTBEeHHbIX Nepeaenck No3BonuT
obecneunTb BO3MOXHOCTb HapawmBaHua yHKUWA,
BbinonHaemelx VIBC. Kpome Toro, yposeHb aBTomMaTtun-
3aUumn NpoTeKawLnx NpoLeccoB AOMKEH onpeaensaTb-
CA 3KOHOMMYecKoW LenecoobpasHOCTbI0 BHeApPeHUs
WKT obpaboTkm n nepepaum nHdopmauynn VBC
cyObEeKTOB X03ANCTBOBaHUS.

VBC, pabotawwue B pexume CIMNP no ynpaene-
HUIO KNIOYEBBIMW BUAAMU AEATENBHOCTU XO3ANCTBYIO-
wero cybbekTa xapakTepusylTcs:

— pe3kuM pocTOM HOMEHKNAaTypbl BbIMyCKaeMbiX N3-
Jenuini n oKasaHusa ycnyr;

— KBaApaTU4HbIM 3aKOHOM pocTa nHdopmaLlunm npm
nuHenHoM yBenuyeHun obbema NpousBOACTBA;

— paclmpeHneM koonepauum B3ammMoaencTBYOLLNX
KOMNOHEHTOB cyObekTa Xx03ANCcTBOBaHMA mexay coboi
1 BHELLHeN cpenom;

— yCNOXHEHUEM, YBeNnuieHneM eANHNYHbIX MOLLHO-
cten obopynoBaHus u TexHonoruin, TpeboBanuii GbICT-
poro o6HOBNEHNA NPOAYKLUUN U OKa3blBaeMbIX YCIyr.

3aHumasnce ynpaeneHuem, CIIMP knaccudpuuympy-
ITCA NO HasHauvYeHuo U pelwaemMbiM 3apavam. Bce
CIIMP moxHO pasgenuTb Ha ABa NPpUHLUUNNANBLHO OT-
nuyarLmxcs Knacca — cucteMbl yrnpaBneHuss Xossim-
cTeyowumMn cybbektamm n npoueccamu. o knaccy
Leneeoi NPUOPUTETHOCTU peluaembiX 3aAad Bbiaens-
ITCA OCHOBHble, ofecneuvsawline N BcromoraTernb-
Hble CUCTEMBL.

Mpouseoasa knaccudpukauunw CITNP, Bcernoa cneay-
eT yuuThiBaTh, YTO OHU HaleneHbl Ha ofecneyeHue
nonb3oBaTtenei pasHoobpasHbIM TEXHONOrNYeCcKUM
UHCTPYMEHTapmeM 1 cospaHne KoMMOPTHBIX YCNOBUN
ansa pabotwl JIMNP ¢ cuctemon u NpuUHATUA ynpasBneH-
Yeckux pelleHuin B obnactu npovMsBoACTBEHHO-3KOHO-
MUYecKON AeAaTenbHOCTU cyObekTa X03AWCTBOBaHUA.
MpuHATO BbIAENATL TEXHUYECKUe U NporpamMMHbIe
cpeacTBa MHCTPYMEHTapUA.

B 3aBucumocTn OT cTeneHn NoAAEePKKN N Xapakre-
pa ebinonHaemeix dyHkunin JINP CIMP, nmetowme cne-
ymduyeckoe nporpamMmHoe obecneuveHue, nogpasge-
NATCA Ha ceMb TUMOB:

— cUCcTeMbl u3BneYeHns AaHHelx, obecneuvsawLyme
BO3MOXHOCTb HenocpeAcTBEHHOro AocTyna K oTaenb-
HbBIM MaccuBaM uHdopMaLun;
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— CUCTEMbI aHanusa AaHHbIX, oGecneunBaLme nx
MaHUNynauMi, Mcnonb3ys cneynanbHo paspaboTaH-
Hble cpeacTBa unu VKT obLiero HasHavyeHus:

— cucTembl aHanusa nHgopmMauum, obecneumsarome
DocTyn K HeckonbkuMm BL u k HeGonblivM MoaensiM;

— pacyeTHo-aHanUTUYeckue Moaenu, NO3BoNAKLLNE
oLeHnBaTb NOCNeAcTBUSA AEACTBUIN HA OCHOBE BbIYMUC-
NUTeNbHBLIX Npouenyp;

— penpes3eHTaTUBHbIE MOAENN, NO3BONSAKOLWMNE OLe-
HMBaTb NocneacTBus AENCTBUIA HA8 OCHOBE 4HacTUYHO
ornpeneneHHbIX UMUTaALMOHHBIX MOAENe;

— onTUMMU3aLUOHHbIE Moaenun, ofecneyvBarwLme
BbIOOp HanpaeneHwu AeNCcTBUN, reHepupya onTuManb-
Hble pelueHUs, yAOBNETBOPSAILUNE NPUHATHIM OrpaHun-
YeHUAM;

— coBeTywLwme (pekomeHayLwme) moaenm, obec-
neuvBawline reHepayuw Habopa ansTepHaTUB OnNs
peLleHust NNoxo CTPYKTYPU3OBaHHbIX Npobnem.

MepBbie TpU cUCTEMBI OPUEHTUPOBaHBI HA AaHHbIE
1 BBIMOMNHSAIT MOUCK U UX BbiAadvy n/unm nx aHanus. Oc-
TaBLUMECA YETHIPE CUCTEMbI OPUEHTUPOBAHBI Ha MO-
henn n obecneynBalT BLIMUCNEHUA, UMUTALNOHHOE
Mnn oNnTUMU3aLMOHHOE MOAENUPOBaHWE, MO3BONSAK-
wee chopMupoBaTb BapuMaHThl yNpaBneH4yeckoro pe-
weHuss u/vunn nonyunTs Hambonee paunoHanbHoOe pe-
weHue. Takum oOpa3omM, OCHOBHbIE (DYHKLUN UHTEp-
teica «nonb3oBaTenb—cuUcTemMa» CBA3aHbLI C yrpas-
NEeHWEM AaHHBIMW UNU MOAENAMW.

Mo ctenenu npouenypHocTh obwenuns JIMP ¢ CIMP
BO3MOXHa AeCKpUNTUBHaA Knaccudukauus si3biKOB
AnNs ynpaeneHnsi NOUCKOM U BbiAayvei AaHHbIX. X MOx-
HO pasfgenuTb Ha Tpu Fpynnbi, Koraa nonb3oBaTtenb:

— B ABHOM Buae hopMUpPYET YCNOBUSA NOUCKa N Bbl-
[aun AaHHbIX, OCHOBLIBAsICH Ha 3HaHUN hU3NYECKon un
NIOrMYEeCcKOM NX opraHusauum;

— obpallaeTca K OAHOMY U3 HECKOJIbKUX reHepaTo-
poe coofbLieHnii, BxogsLEeMy B A3bIKOBLIN NpoLeccop,
npy 3TOM TUNbI BbiAaBaeMbix cooOLleHuii onpeaens-
I0TCA 3apaHee, Ucxoas u3 npepnonaraeMbix NoTpes-
HocTewn JIMNP;

— onpepenseT )XenaeMbie JaHHbIe, He 3Hast UX opra-

Hu3auum, nNpu 3Tom cuctema obnagaet onpeaeneHHbl-
MU CNOCOOHOCTAMM K pacnosHasaHuio npodnem.

Asbikn gns ynpaeneHus sbluucneHusMun pasbusa-
I0TCA Ha TpW KnaccuunkayMoHHbIX rpynnel, korga JIrNe:

— cneynduyupyet B ABHOM BuAe BblYMCNEHUA U
dopMupyeT nporpaMmMupyemMboie MOgenu, Ucnonb3sys
A3bIKW PasnNUYHOro YpOBHS;

— umMeeT BO3MOXHOCTb obpallaTbCcs K OAHON U3 He-
CKONbKUX Mopernei, Ucnonb3ys CBA3aHHbIe C Hel na-
pameTpbl, NIpu 3TOM rpynnel Moaenen opMupyoTca
3apaHee, Ucxoaa u3 npegnonaraemMblx UHOOPMaLUOH-
HbIX NoTpebHoCTel nonb3osaTene;

— hopmupyeT npobnemy B xenaembix TEpMUHAX,
npu 3ToM cucTema onpegenseT NOrMky Mogenuposa-
HUA, reHepupyeT MoAernb U BLINOMNHAET peLueHune.

B atom cnyyae MalnHHbIE A3BIKM UMEKOT TPU YpOB-
HA npoueaypHocTu. Ha nepBomM ypoBHE MCMONb3YIOTCA
npoueaypHble A3bIKW, KOTOpble TpebyloT ABHOro nowa-
roBoro onucaHus onepayuii Noucka, BblMUCNEHUIA U
Bblauyun pe3ynsraTtos. Ha BTOPOM ypOBHE UCNONb3YIOT-
cA KOMaHgHble A3bkK, obpalarLwmecs K 3apaHee on-
pepeneHHbIM reHepaTopamMm cooOLWeHUn N1 K ux Mo-
pensMm. Ha TpeTbeM ypoBHe MPUMEHSAITCA Henpoue-
AypHbie A3bikKn, nossonswwme JINP dopMmynuposaTh
Kenaemble pesynsTaTbl MNU AaHHbIE B AOCTAaTOYHO
obobweHHom Buge. MpaHuubl Mexay pacCMOTPEeHHbI-
MW Knaccamu A3bIKOB AOCTAaTOYHO YCNOBHbI U HEYETKM.
HekapToBO NpousBeaeHne Tpex ypoBHel npoueaypHo-
CTU A3LIKOB ynpaBneHus AaHHBIMWU U MOAenAaAMU npe-
AOCTaBnsAeT BO3MOXHOCTb MOCTPOEHUsA AeBATU Knac-
cos CIIP.

Takum o6pasom, npouecc paspabotku CIIMP 3Bo-
NIOLUOHUPYET OT cUCTEM, MCNONB3YIOLLNX NpoLeaypHbie
A3bIKM MporpaMMUpoBaHusa, K cucTeMaMm ¢ Henpoue-
AypHbIMK A3bikamu. CoBpeMeHHble cUcTeMbl-reHepa-
TOpbl HAXOAATCA Ha NPOMEXYTOYHOM YpPOBHE npoue-
aypHoctu. MNMpueepeHHasa knaccudumkauua CIIMP no
cTeneHu NpoLeaypHOCTU A3LIKOB MHTepdelca cooTBET-
CTBYeT nepcnekTMBHOMY HanpasBrneHuo ux passuTua u
KOHLEHTpUpyeT BHUMaHue pa3paboTyuuKoB Ha Knwoue-
BOM BOMpPOCE NPOEKTUPOBaHUA 3TUX CUCTEM.

BECHATMPULLNA...

A c Hel n oyvepeaHan BbICTAaBKA 3NMEKTPOHHbIX
KOMMNOHEHTOB U TEXHOMNOrM4YecKoro o6opynoBaHums
«DKCNOINEKTPOHUKAY.

5-8 anpens 2005r ropa yxe B 81 pa3 B CK Onmumnuiic-
Kui cobepyTca KpynHefume NponsBoauTeny 1 ancTpudbio-
TOPbI NEKTPOHHBLIX KOMMOHEHTOB, YTOOLI MPOAEMOHCTPUPO-
BaTb nocrnegHue paspaboTkm B obnacm 3K. Ceoto npoayk-
LMI0 Ha BbICTaBKE MpoaemMoHcTpupytoT Gonee 500 komna-
Hul u3 Poccum, GrivekHero u panesHero 3apybexis.

Poccuinickmin peIHOK SNEKTPOHHBIX KOMIMOHEHTOB B MOC-
negHve rodbl AEMOHCTPUPYeT CTpeMUTENbHBINA POCT, npe-
BbILLAIOLLMIA cpeaHue 3apybesHbie nokasatenu. B atux yc-
noeusx IKCNoINeKTpOHNKa CTaHOBUTCA OCODEHHO akTy-
anbHol, Beb UMEHHO BbiCTaBka NO3BOMAET NyylUMM npea-
CcTaBuTENAM OTpacny cobpaTbca Ha OAHOM NIoLLaaKe U Npo-
AeMOHCTPUpOBaTb CBOM AOCTMKEHUA. He cTaHeT ucknove-
HUEM U 3TOT rof. Yxke ceiuac yHaCTHUKN aKTUBHO rOTOBATCA
Kk BbicTaeke. Komnanusa ACTEL npeactaBuT HOBblE ceMelt-
CTBa MMKpOCXeM nporpammupyemoii norvkun; 3A0 lNpea-

npusatne OCTEK nnanvpyeT npoBecTn AeMOHCTpaumio B
paboTe nepeaosoro obopyaosaHuA Ans NpousBOACTBEH-
HbIX NHUR; koMnanus FAMMA no3HakoMUT noceTuTenei ¢
npoaykumeri komnaHum SimpleTech, kpynHoro npoussogu-
Tens s kapT 1 3Ll HakonuTenein AaHHbIX, NpeaHas-
HayeHHbIX ANA uHaycTpuanbHoro peiHka; a OO0 Curma-
MC noobetuano obecneunTb KuBbiE My3biKanbHO-AKa30-
Bbie 3aCTaBKuW Ha MPOTSHKEHUU BCEW BLICTaBKW. VHxkeHe-
POB-TEXHOIOroB, OPraHN3aTopoB NPOU3BOACTBA U creLua-
nmcToB Mo obecrneyeH o KayecTsa »XaeT 3HaKOMCTBO C M-
NOTHLIM BLIMNYCKOM ypHana «[pov3BoacTBO 3NEKTPOHU-
KW» U3OaTenbCKoro Aoma «OneKTpoHWKay.

BricTaBka npongeT npu nogaepxke MuHuctepctea
Haykn n obpasoBaHus n PepepanvHoro oHaa passu-
TUA 3NEeKTPOHHON TexHukKn, npu cogencteumn AO «Poc-
cUACKas 3NeKTPOHUKa».

OpzaHu3ayuoHHbIl KOMUMem ebiCMaeKu:
e-maii:eiectron@primexpo.ru
www.primexpo.ru/expoeiectronica/
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NPOrPAMMHO-ANMMNAPATHbLIW KOMMNEKC ONA CEOPA U
OBPABOTKU OAHHBLIX C AHANOIOBbIX AATHUKOB

A.®. PomaHog, B.WU. NpaHoBuy, H.H. JlepoBuy, E-mail: ramanau@bsu.by

B HacTosiLee Bpemsa Bce Gonee LUIMPOKOE npuMe-
HeHue HaxoaAT undpoBbie cucTeMbl cbopa, obpaboT-
KM M nepeaayin nHdopmMauum, B KOTOpbIX 06beanHe-
Hbl YCTPOMCTBO ChbeMa U Npeobpa3oBaHUA CUrHana c
aHanorosoro AaTuyMka, ynpasnsawllee MMKponpoLlec-
COpHoOe AApo, UHTepd enc CBA3N C yCTPOUCTBaMK 06-
paboTku 1 perucTpauum AaHHbIX. Takue CUCTEMDbI NO-
3BONSIKT KOHTPONUPOBaThL NapameTpbl 06 BLEKTOB B
pa3snUuHbIX peXxuMax paborbl.

OnucbiBaeMblil NporpaMMHo-annapaTHbI KoMn-
neKc BKMYaeT HECKONBbKO PerncTpartopoB CUTHaroB c
aHanoroBbIX AaTYMKOB C TOKOBbIM BbIXOAOM UMW BbIXO-
JOM HanpsiXeHusi, yCTPONCTBO NepeHoca AaHHbIX OT pe-
rucTparopa B KOMNbIOTEP U NporpamMmMmHoe obecnede-
Hue, nosponswLiee BBOAUTL MHdopMaumio B IBM n
npoBOoAUTHL €e BU3yanusauumio 1 aHanus.

Komnnekc 6bin co3paH gna perncrpauumn aasneHus
B TpybonpoBoaax BoaocHabxeHus ¢ uenbio KOHTpons
COCTOSIHUA N aHanuaa npenaBapuiHbIX U aBapuUnHbIX
cutyauyuin. [insa atoro Heob6xoaMmoe KoNUMYeCcTBO pervc-
TpaTopoB YyCTaHaBNMBaEeTCA Ha COOTBETCTBYIOLLNX yyac-
Tkax Tpybonposoaa. Permctparopbl ocyLecTBNAIT KOH-
Tponb U apxuBMpoBaHue O0aHHbIX O AaBneHun B Tpybo-
npoeoge. O6paboTka pesynsTatoB pernctpauum npo-
BogutcAa Ha MN3BM. CunTbiBaHWe U3 permcTpaTopos 1
eeog B [N3BM apxuBoB cocTosiHUI AaeneHus B Tpy0o-
npoeoje ocylecTBNAeTcH ¢ MOMOLLI YCTpONCTBa ne-
peHoca paHHbIX. BO3MOXHO AMCTaHUWMOHHOE cuUMThIBa-
Hue peaynisraTtoB no GSM kanany npu yctaHoBke GSM-
Mopema.

B kavecTsBe MuKponpoueccopHoro sapa ans nocr-
poeHna yCTpOWCTB KoMmnnekca Obin BeiOpaH MUKPOKOH-
Tponnep hmnpmbl Atmel ATmega128. 310 BeicOKOMpPOU3-
BoAuTENbHLbIN 8-paspaaHbii RISC MukpokoHTponnep
ofuero HasHaveHnss u3 cemeicTea AVR ¢ BCTPOEHHBIM
10-n paspspHeiM ALM. Ha HacToswmin MOMEHT coOT-
HOLLleHMe «LeHa-Npon3BoauTenbHOCTb-3HepronoTpet-
neHne» ana AVR-koHTponnepoB ABNAETCA OOHUM U3
nyywnx Ha MMPOBOM pbIHKE 8-pa3psAgHbIX MUKPOKOHT-
ponnepos. Mcnonb3oBaHne MUKPOKOHTPONNEPHOro
anpa ¢ nopaepxkoi craHpaptoB ISP (In-System
Programming — BHyTpUcxemMHoe nporpaMmMupoBaHue)
u IAP (In-Application Programming — nporpammupoBa-
HUe B cucTeme) No3BonAeT aganTMpoBaTk KOMNNEKC AN
peructpauymm nodbix GU3nYecknx npoueccos, Hanpu-
Mep, ANdA perncTpauumn TemnepaTtypbl, AaBnNeHns, BNax-
HOCTH, ckopocTu. B 3aBucumocTy OT Tuna noaknoyae-
MbIX OaTYUKOB, YCTAHOBNEHHbIX MapamMeTpoB N pexu-
MOB paboTbl permctpatopa KoMnnekc Moxet ObiTb Uc-
nonb3oBaH ANs cUCTEM KOHTPONA napameTpoB U yn-
paeneHus paboTon pa3HooOpasHbix OOBLEKTOB.

Peructpatop curHanos (puc. 1) nossonsieT nNpoBo-
AuTb cbeM U nNpeobpasoBaHue B LU(POBOI BUA CUTHa-
NOB C aHanoroBbIX AATYUKOB C BLIXOAHLIM CUTHanNnom B
Buae Toka unu HanpsxeHus. lNpeobpasoBaHHble cur-
Hanbl nocne npegpaputensHoi obpaboTku 3anuceiBa-

KTCA MO 3a4aHHOMY anropuTMy BO BHYTPEHHIOK 3HEp-
roHe3aBNCUMYI0 NaMATbL perncrpaTtopa.

MNuTaHue perncTtpaTopa ocyllecTBNAETCA OT ceTu
nepemMeHHoOro Toka HanpsbkeHuem 220 B wnun oT uc-
TOUYHMKA NOCTOAHHOIO TOKa C HOMMHaNbHBIM Hanps-
xxeHnem 12 B. Peructpatop cdhopmMupyeT HanpsxeHue
nutaHua B ananasoHe 12é36 B ans nutaHus aHanoro-
Boro Aatuyuka. [NoTpeGnsemass MOLWHOCTL cOCTaBNAET
He 6onee 1 BA npu nutanum ot ceTu u He Gonee 0,8 BT
npy NUTaHUM OT UCTOYHUKA MOCTOAHHOrO Toka. Peruc-
TpaTop uMeeT apapunHoe NMUTaHue OT BCTPOEHHbIX
OaTtapeii, kOTOpoe No3BonseT paboTaTb B TEYEHUE He
MeHee 10 MUHYT.

lNMpeoGpa3oBaHns aHanoroBoro curHana npousBo-
OATCA KaXKAYK cekyHay, a pernctTpauus sHadeHur aae-
neHna BeaeTcA ¢ NepeMeHHbIM UHTEPBanoM BpeMeHMU.
Anroputm paboTbl perucTpaTopa 3aBUCUT OT TEKYLLEro
COCTOAAHUA perucTpaTopa:

— PaGounii pe-
XXUM perucrtpauumn L
(npw OTCYTCTBUM KOH-

TPONUPYEMbBIX UNU I
OpYrux HewTaTHbIX
cUTyauui) - 37O He-

ULTRASCHNIX
FETHCTEATOP
AHANOIOBHRX
CHTHANGOR

3 PT-01

NpepbIBHbIA MOHUTO-

PVHr JaBneHus ¢ pe-

rucTpauuen sHade- uAC - mHH  Bap

HUIA QaBneHus ¢ 3a-

DaHHBbIM WHTEpBa-

NnoM BpeMeHM (Kak

npasuno, OavH pas B [‘“‘“‘”“ taseperan d- A ]
Hanpeaesys ETaHHA 0B, T2y,

MuHyTY). MNocne nep-
BUYHON 06paboTkn
pe3ynsrTaTtebl 3anuchl-
BaloTcs B apxus. UH-

1258 HFR

L] 20l r
TepBan apxuBauuu u, rowenn P sEaar
cnenpoBaTenbHoO, i
o6beM gaHHbIX Ans
npeaBapuTenbHOM

obpaboTkn onpepe-
nsetca norpeburte-
nem;

— MNpwn HacTynne-
HUM KOHTPONUPYEMOW cuTyauumu (NpeBbilleHne Noporo-
BOW BENWHYUHBI UNU OTKINIOHYEHUE OCHOBHOIO MUTAHUS)
peructpaTop nepexoauT Ha NogpobHylo perncrpauuio
3HayeHui paeneHus. B aTom pexwume perncrpatop
oundpoBbIBaeT 3HauYeHWe aHanoroBoro curHana kKax-
Dyio cekyHay n 6e3 npegsaputensHoi obpaboTku B Te-
YeHve 2 MUHYT 3anucbiBaeT 3Ha4YEHUS B apXUB;

— B cny4ae HewTaTHBIX cUTyauuii (HanpuMep, oOpbIB
AaTuvka unu paspsag pesepsHbix 6aTapeii) B apxuB 3a-
nucbiBaeTcs BpeMSA cOOLITUS U €ro XxapakTepucTuka.

Takoi anropuTMm permctpayun nos3sonseT cylle-
CTBEHHO coKpaTuTb 06beM permcTpupyemoi nHpopma-
LMn 1, cnegoBatenbHoO, YBENUUUTL BpPEMS HEMpepbIB-

Pwuc. 1. BHelwHuiA BUA
peruncTparopa curHanos
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HOW 3anucu 1, B TO Xxe Bpems, obecneunBaeT noapodb-
HYIO 3anNUCb KOHTPONMUPYEMbIX CUTYaLUIA.

Peructpatop obnapgaeT OCHOBHbIMU XapakTepucTu-
Kamu, npeactasneHHbIMU B Tabnuue:

HauwmeHnoBanue napametpa

XapaktepucTuka

Tun Bhixg4a NEPEUHHOND daryunka

TokOREI BbiXDf D-5mA
TokoBbIV BbixOa 4-20MA
Brixos no HanpsxeHuo B auanasohe 0-6 B

WHTepean npecBpasoBaHuA aHaMNoroBOro GUrHANa
MEPBUHHOTD JATHMKA, GEK

1

TodHOCTE NpecbpazoeaHvs, %

0,2

MNepwon 3anncu apXMBHEIX JaHHbIX
Faboquian pesxmm, cex
HelwTarHan cutyauus, cex

18, 30, 60, 120, 240
1

Tun SPXVBUPYEMbIX fEHHBIX:

MrHOBEHHOE ZHAMEHWE Ha MOMEHT 3aNucu B ApXUB.
MakcumMansHoe 3HauYeHMe 33 MHTEPBAN apXMBWMPOBaHWST.
MUHMMEINEHOE 2HaYEHVE 32 MHTEPBAN apXUBMPOBaHNS.
CpenHes 3Ha4eHue 32 MHTePBaST AXUBUDOBaHNA.

Mpu3Hak HeLTaTHOM cUTyaLmu:

PasHocTe gByX  NOCNEAOBaTenbHbIX  GTCHETCE  curHana
MpEBbILAST noporosoe SHaHeHWe YCTAHOBMNEHHOS
noTpetuTenemioT 1 oo 100%):

Tekyluee 3HaYEHWE CUrHANA MPEBLILLAST NOPOrOS0e IHauSHUE
YCT2HOBMNEHHO: NOTpeGuTenem;

OTKNHYEHWE DCHOBHOM MCTOMHMKA MTaHWsA.

B apxvuBse pernctpatopa Kpome 3HayeHui curHana v
Tekyluero BpemMeHn (OUKCUPYHOTCA Takxe BCe ero cocTos-
Husa. O6beM NnamMATU perncTpaTopa NoseonsieT BeCTu He-
npepLIBHYI0 3anncb B TeYeHue OOHOro Mecsua.

YcTpoicTBO ANndA nepeHoca AaHHeix (pyc. 2) npegHas-
Ha4yeHo ANA KOHTPONs, ynpaBneHus N YCTaHOBKU pexu-
Ma paboThl perncTpaTopa, COXpaHeHUs CHUTaHHbIX C pe-
rmcTpaTtopa AaHHbIX U BBoaa ux B N3BM. Npu ycTaHoBKE
pernctpatopa Ha oObekTe BBOAUTCA HOMep peructpaTo-
pa u Tekylwlee spems. Kpome TOro, ¢ NOMOLLbLIO YCTPOii-
CTBa nepeHoca AaHHbIX YCTaHaBNUBAKTCA NapameTphbl
pervcTpauum: TN apxmuBmMpyeMbIX AaHHbIX, MHTepBan Bpe-
MEeHW apxmMBauuu, 3Ha4eHre NOpPOroBoN BENUYMHBI U An-
anasoH npeobpasoBaHnA aHanoroBoro curHana, T.e. Mak-
cYManbHoe 3HayeHne usMepseMol BenuuuHbl. Beinon-
HAETCA KOHTPONb COCTOAHUA pe3epBHbIx DaTapei pern-
cTparopa.

CuntbiBaHne uH-
copmauumn c peruct-
paTopa yCTpOUCTBOM
AnAa nepeHoca paH-
HbIX OCcyLLeCTBNsAeTCcA
. no nocnepgosaTtenb-
HOMY UWHTepdeicy
RS232. Bpemsa Heob-
ULTRASONIK f xoaumMoe npn 3ToM
ANA NONHOTO CHUTHI-

: BaHUA AaHHbIX apXu-
- Ba cOCTaBnsieT OKoNo
30 cekyHp. O6bem

REY u]’ : naMsTU ycTpoiicTea

. nepeHoca [AaHHbIX

- nossonseT cynUTaTthb,
)’crpcicT;u:lnpeuncamunux ¥ COXpaHMTb n I'IepeHe-
e 20 1. o e ¢t 8 NMOBM apxue oT

32 perncTpaTopos.
Mutanne ycTtpoii-
cTBa nepeHoca AaH-
HbIX: OCYLLIECTBNAETCSH
Puc. 2. BHeluHWit BUA YCTPOCTBR| o1 coBcTBEHHOrO Ga-
nepeHoca AaHHbIX TapeiHoro nuTaHus,

rije B KayecTBe UCTOYHMKA UCMNONbL3YKTCA 4 aneMeHTa
Tuna AA. JlononHUTENbHO BO3MOXHO NUTaHWe OT BHELL-
HEero UCTOYHUKa NOCTOAHHOIO TOKa C HanpsikeHueMm B
AunanasoHe ot 5B po 12B. lNotpebnaemas ycTponcTBOM
MOLLHOCTL He npeBbiaeT 50 MBT. YcTponcTBo anAa ne-
peHoca AaHHbIX NO3BONAET NpocMaTpuBaTb COAEPXU-
MO€ CBOEW NamMATU U COCTOAAHUE BCTPOEHHbIX DaTtapeii.

Ilns aHanusa pe3ynsratoB perncTpaumm CnyxuT npo-
rpaMmmHoe obecneveHue, KOTopoe (PYHKLMOHMPYET Moa
ynpaBneHnemM onepaumnoHHon cuctembr WINDOWS 9x/
2000/ME/XP. MNporpammHoe obecneyeHre no3BonsieT

=10 ]
Cww R Nopr: |@m tKopocrb:IﬂSZOD hd

Howmep perucrparopa: Il— Havuano pervctpaiset IW Im
MNopor nepexoaa |5 % Koteu peructpaumud: IW Im
Jluana3aoH MpeotpasDBaHA [W Gap WHrepaan aps Bawar W
Tungannoix [mrnosennoe smaverie

KoHTponb co6uTHA

Nponagarm cervc |5 O6poeni saruxa |1
Nepexogpi mepera |2 PatoTa ot Batapen: I0:03:10 4AC MUH.CEK

Puc. 3. OCHOBHOE OKHO NporpamMmbl
aHanuaa paHHbIX perucTpartopa

875
7,50}
6.25)
5.00)
379

2,50}

1.25)

0.00:00 0:0000 0.00:00 0:0000 0.00:00 0:0000 000:00
- 13022004 18022004 23022004 28022004 0403.2004 0903.2004 140320 ¥
4

i

Puc. 4. [laHHble perucTpaumm AaBfieHUn B TeYeHUe
HECKOMNBKUX CYTOK
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SNECKMPOH

Hfo

NpoBOAUTL NOWUCK, COPTUPOBKY, BU3yanu3auud U OOKy-
MEHTUPOBaHWE Pe3ynbLTaToOB perncTpauum 3a nwboi 3a-
JaHHbIN NPOMEXYTOK BpeMeHu. BoiBognutca Takxe WH-
dhopmaLmsa 060 BceX HELUTATHBIX M aBapUHBLIX CUTYaLM-
AX.

Mocne cunTLIBAHWSA apXMBa U3 YCTPOWCTBa NepeHoca
JaHHbIX B OCHOBHOM OKHe nporpammbl (puc. 3) otobpa-
*aeTca uHdopmauusa o6 ycTaHOBNEHHLIX MapameTpax
perucTpaTopa u MHopMaLmsa O COCTOSHUUN perucTpaTo-
pa Ha MOMEHT CHUTBLIBEHUS apxuBa U3 perucTpatopa.

=11

350]

3 00|

2.50]

2,00)

| 1618.00
-' 23022004

161830
23022004

161900
2302 2004

16:19:30
23022004

16:2000
2302 2004

Pwuc. 5. lNpaduk nogpoBHoi pernctpalmm

KOHTPOMUPYeMOro napameTpa

PesynbTaTthbl pernctpaumm MoXHO NpocMaTpyBaThb Kak
B rpacou4eckoM Buae, Tak U B BUAE TeKCTa.

Komnnekc 6bin ycTaHOBNEH B cUcTEME AENCTBYIOLLNX
TpybonpoeoaoB. B kayecTee npumepa Ha puc. 4 nsobpa-
KEeH pesynsTar perucTpauvm AaBneHns Ha OAHOM U3 Tpy-
OonpoeoaoB B TeueHne mecsua. B TeueHne mecsua 3a-
pPerMcTpMpoBaHo TpW MPEBLILLEHUSA MOPOroBOM BENUYU-
Hbi: 23.02.2004, 10.03.2004 n 15.03.2004.

Ha pucyHke 5 nokasaHo nogpofHoe cocTosHWe AaB-
neHusi B TpyboNpoBoae B MOMEHT MPEBLILLEHUSA NOPOro-
Bol BenuuuHbl 23 deBpans 2004 ropa. B 16 vacoe 18
MUHYT 3 ceKyHbl pa3HOCTb ABYX NOCNEeAoBaTEeNbHbIX 3Ha-
YeHui AaBneHnsi NpeBbICUNa NOPOroByto BenuynHy. MNop-
pobHas pervcTpauus gaeneHus B MOMEHT KOHTpONupy-
eMol cuTyauumn no3BonsieT AeTanbHO aHanusupoBaTtb
npoLecc 3MeHeHUs1 perMcTpUpyemMoro napameTpa, Kor-
[a npouvsoLllen pe3kuil CKayoK AaBneHwsi, U nocne He-
NPOACIKUTENBHOMO 3aTyxarLlero koneéaTtenbLHOro nNpo-
Lecca AaBneHne NpuHANO 3HadeHne, koTopoe Obino Ao
NpeBbLILUEHUS NOPOroBOM BENUYUHLI.

Jkcnnyataymsa AaHHOTO KOMMNIeKca nokasana ero
BbLICOKYIO 3(phEKTMBHOCTbL ANs aHanu3a cOCTOsIHUA, au-
arHocTuku pabotbl u permctpauumn cboes cuctem, o6o-
PYBOBaHHBIX aHanoroBbIMU AaT4MKaMu.

INureparypa:

1. ATMEL ATmega128 Datasheet.

2. IpebHes B.B. MukpokoHTponnepbl cemeictsa AVR
dupmbl Atmel. — M.:IMN PagnoCodt, 2002 — 176 c.

DC/DC U AC/DC-NMPEOBPA30OBATEJIN KOMNAHUA AIMTEC

Kanaanckans komnaHua Aimtec B3sAna Ha ce6n

0653aTeNbCTBO NPON3BECTU HACTOALLYIO PEBOIO-
LMK B MUPE CUNOBLIX NpeobpasoBatenei. FNaBHbI-
MM LieNsiMM KOMNaHMM ABRSIOTCS — NPOU3BOACTBO U
npoaBUXeHUE Yepes rnobanbHyo ceTb ANCTPUGb-
IOTOPOB NpeobpasoBaTenei NeEPeMeHHOro u NocTo-
fAIHHOTO HanpshkeHusa AC/DC n DC/DC,
KOTOpbl€ OTNU4YaKTCA BbICOKUMMU TEX-
HUWYECKMMM XapakTepucTUKamMm, no-
BbIlEHHOW Ha1IeXXHOCTLIO U NPpUBNe-
KaTenbHON PbIHOYHON LIEHOWN.

Aimtec — monopgas, AMHaMUYHO pas-

BUBAKOLLAACA KOMMaHusa — Obina ocHO-
BaHa B 2003 roay rpynnot cneymnanuc-
TOB, UMEKLLMX GONbLIOK oNbIT paboThl
B obnactn mukpoanekTpoHuku. lonos-
Hol odhmnc koMnaHum pacnonaraetca B KaHape.

Texkywuii cnekTp cunosbix npeotpasoBatenen
ekniovaet AC/DC koHBepTepbl MoWHOCTLIO Ao 30 BT
n DC/DC koHBepTepbl ao 40 BatT. Komnanua npea-
naraet wwupokuin cnektp DC-DC n AC-DC npeobpa-
3oBaTenei, NpegHasHavYeHHbIX Ana paboTel B Npo-
MbILUNIEHHBIX AMana3oHax Temnepatyp -40...85°C
(DC-DC, 1...6 B1) n -25...71°C (AC-DC, 5...30 BTt 1
DC-DC, 5...40 Br).

O6Lwee 4ncno BUOOB u3genuil, AOCTYMHBIX K MO-

CTaBKe N OTNUHAIKLLNXCA HanpsikeHnem npeodpaso-
BaHWs BXOA/BbIXOA, BLIXOAHOM MOLLUHOCTHLI, Npeaenb-
HbIM HanpsikeHnem mnsonsumm exopa/seixon, padbounm
AnanasoHoM AONYCTUMbIX U3MEHEHUI BXOOHOro cur-
Hana npu ctabuneHoM BeIXode, npesbiwaeT 1000 Tu-
NOHOMUHANOB.

B 6nmxarnwem 6yaywiem nepeq kom-
naHunen cTouT 3aaya paclunpeHns yxe
mMetoLerocsa cnekTpa npeobpasosarte-
nen nyteMm cosgaHus HOBbLIX Moaenen
C BbIXOOHOM MOLUHOCTLIO A0 50 BT.

Bcsa npoaoykumnsa pupMel npoxoanT
CTONPOLEHTHBIN KOHTPONb KadecTsa
Ha KOMNbITEPUINPOBAHHbIX UCMbITa-
TenbHBIX cTeHAax, YTo ABNAeTcA ra-
paHTUen ee BbICOKOW HaAeXHOCTU n
paboTocnocobHOCTU B caMbix CNOXHBIX ycnoeusax. Ha
Bce cBou usaenus Aimtec gaet 2-neTHIOw rapaHTuio.

C uenbio yanoBneTeopeHust TpeboBaHUi KNMMEHTOB
no pabounm xapakTepucTukam M cCTOMMOCTU n3genui
WHXEHEPHbIN cocTae komnaHun Aimtec HenpepbiBHO
paspabaTbiBaeT HOBbIE BUBI CUNOBLIX Npeobpa3oBa-
Tenei. B pononHeHue Kk ctTaHOapTHON HOMEHKNaType
npouM3BoAUMON NPOAYKUUN, KOMMNAHUA OTKpbITa ANs
NpoeKTUpoBaHnUsa Usgenuii B cCOOTBETCTBUU C 3anpo-
camu notpedburtenen.

Hononnumensryro uHgopmayuro rno npodykyuu KomnaHuu Aimtec MOXHO NONyvYumb Y 3KCK/MO3UGHOZ0 OhuyuanbHo20 Qucmpuboio-
mopa Ha meppumopuu Pecniy6nuke Benapycs — YI1 «Anschacocbmy: mesn.: (017) 209-80-45, e-mail: alfachip@open.by, www_alfacomponent.com
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METPOJIOIMMYECKAA ATTECTALIUA 3TANNOHHbLIX MEP
ANEKTPUYECKOI'O COMNPOTUBNEHUA

I.E. ActadhbeBa, [l IlokoTko

Nponomxexnme. Hauano B xypHane «3nekTpoHunka uHgdo» Ne12,2004, Ne2,2005.

PA3PAEOTKA AITTOPUTMOB MALLMHHOWN
OBPABOTKU PE3YINBTATOB METPONIOMMYECKOW
ATTECTALUMUN ITANOHHLIX MEP
SNEKTPUYECKOIO CONPOTUBINEHUA

Cnocob6 komnapupoaHms

Mpy nepeknoyYeHn KoMMnapaTopa Ha peXxum KoMna-
pyposanusa (KOMI), oTkntoyaoTcs BCTpoeHHbIe B Npubop
PE3UCTUBHLIE 3NEMEHTHI (Nneun cpaBHeHus). K BbiBogam
«Rx» noouepenHO NOAKNOHAOT CrnHaeMble 3TanoHHY 1
noeepsieMbie Mepbl, K BbIBOAaM «Rn» NOCTOSHHO Noaknio-
yeHa «TapHasi» ( BHELUHSS) Mepa., HOMUHanNbHOE 3HaYe-
HUE CONPOTUBIEHNSA KOTOPOW paBHO HOMMHaNBHOMY 3Ha-
YeHUIO cnnyaeMbix Mep (Mneyqo cpaBHeHus). B Hyneeom
3HepreTnHeckoMm pexume paboThl KoMnapaTopa npu Ma-
KCUMaribHOM BpEMEHU U3MEPEHUs], HE NpeBbILlatoLLeM 5c,
Npou3BOAAT MHOroKpaTHbie (He MeHee 10) namepenus na-
pameTpoB (OTHOCUTENBHBIX PasHOCTEN conpoTueneHus oR
B MpoLeHTax u abContoTHLIX pa3HOCTEN MOCTOSHHBIX Bpe-
MeHU AT B MKC MeXay CnnyaeMbiM1 U «TapHOM» Mepamu).
O6paboTtky pe3ynsraTtoB U3MepeHui NPON3BOAAT B crefy-
oLLen nocneaoBaTensHOCTU.

1. OnpepensoT cpeaHe 3HavYeHUsl pesynbTaToB U3-
MepeHuii: Npy BKNIOYEeHUN B «Rx» 3TanoHHOW Mepbl - No
dhopmynam: e

Ofan = ;ZBR 1T

1 2
STaw = Z Adaui
il

a npu BKNMoYeHnn B «Rx»
thopmynam:

ﬂOBepﬂeMOﬁ Mepbl - NoO
lw—wn .

ORxwu = ZbRxm
n<s

1 .
fxan = Zﬁbx,um
[ e

2. Onpepensior  oTHocutenbHole CKO pesynbrata
M3MepeHUiA B MPOLEHTaX Mpu BKIKOYEHWW 3TanoHHON
Mepbl Mo hopMynam:

Z(ﬁle —8Kau)
aln-1)

Sa=

Z (BRxwi —ER )

So =12
LGRS

a npuv BKNIOYEHUN NoBepsieMoii Mepbl - Mo opMyne:

|Z(6er —BRxuy

Sx =y
nln-1}

Cnocob pa3sHOBpeMeHHOro 3ameLleHus

PasHoBpeMeHHOE 3amelleHve NpPOU3BOANAT NpyU pa-
OoTe kOMNapaTopa B pexume MNpSAMOro ypasHOBELLVBa-
Husa. K BbiBopaM «Rx» noouepeoHo noaknoyarT
Mepbl (3TanoHHYK U NOBEPSIEMbIE) OAHOINO HOMMHaIb-
HOro 3HauyeHusi. [lna nonyyYyeHWst MNOrpPEeLIHOCTEN, He
NpeBLILLAKLWNX 3HAYEHWUI, NPUBEAEHHBIX B NacrnopTe Ha
npubop, OTcYeTHI B ABYX CTapLUMX Aekaaax OTCYETHOro

yCTpOViCcTBa KoMnapaTopa Mo COMPOTUBIEHUIO NP Noa-
KMIOYEeHUN CrnvMyaemblx Mep AOrkHbl coenagate. [pu
HecoBMageHun OTCYETOB NPOU3BOAAT KanubpoBKy Npu-
6opa Ha nsmepsieMom nopgauanasoHe (B COOTBETCTBUU C
ykasanusamu MNC) po coenagenus otcueToB. [anee
NPon3BOAAT MHOrOKpaTHele (He MeHee AecATn) usMe-

peHns napameTpoB cnuuaembix mep (E.*£~) B Hyne-
BOM 3HepreTMyeckom pexvme paboTel npubopa npu Mak-
CMManbHOM BpEMEHU W3MEpEeHUsi, He MpeBbILLaLLIEM
5,

MakcumaneHoe uicno Mep, noesepsemMbiX nNpu of-
HOM BKIHYEHWN 3ITancHHOW Mepbl, onpeaensieTca Ao-
nyckaemMbiM M3MeHeHWeM TemnepaTypbl OKpyXKawLlein
cpeabl 32 UMK M3MepeHus 3TaroH-NoBepsemMbie Mephl,
KOTOopoe He AomkHo npesbiwatb + 0,2 K (kak npasuno,
57 Mep B Uukre).

O6paboTky pe3ynsratoB U3mMepeHuini NMpousBOAAT B
cnefyouleli nocneaoBaTenbHOCTH,

1. OnpepensT cpegHue 3HayYeHusl pe3ynsTaToB U3-
MepeHul Npu BkNIYeHUN B «Rx» 3TanoHHON Mepb! - No

dopmynam: P liR
o

l i
T,.= T
n Z
roe, Remi T ™ nokasaHuna MocTta no aktTMBHOMY conpo-

TUBNEHUID U NOCTOAHHOW BpemeHn, n=10 — umMcno nsme-
peHuin, a npu BkNloueHUn B «Rx» nosepsemon Mepbl -

no copmMynam: 1
R = R
i HZ 1

|
T — T
HZ,: '
2. OnpepenstoT oTHocutenbHbie CKO pesynstata ums-

MepeHmﬁ B npoueHTax npu BKkNYeHUn TanoHHOM Mepbl

- no gopmyne:
1 z]‘(leri—R_m}‘ .
= 160
Ruou \ ma—1

npu BKIIOYEHUWN NOBEpAEMoi Mepbl - No opmyne:

I JE(RX. i — Ry

nin—1)

= 100
Ruou

B kavectBe CKO cnyvaiHoi cocTaensoLe norpetw-
HOCTN MocCTa (S) BLIOMPaT MakcMManbHoe N3 3Ha4YEHUIA.

3. OnpenensT HENOOKIMIOYEHHYKD CUCTEMAaTUHECKYIO
MorpeLHocTb MOCTa, MO akTUBHOMY CONPOTUBNEHUKD B
npoLeHTax no chopmyne:

Ao =1*107*8 +1*107 * Ar

4. lNo cdbopmyne OnpepensioT NOrPeLLUHOCTL KoMnapa-

Topa No akTMBHOMY COMPOTUBNEHUIO MO hopmyne:

5. OnpepensioT OTHOCUTENBHYIO TEMMNEPATYPHYIO MOo-
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vVl i =1, f

npaBKy K 3HaYEHWIO aKTUBHOIO COMPOTUBIEHUSA 3TaroH-
HOI Mepbl Npy TemnepaTtype noeepku t no dopmyne:
Rot = R3d + Ruoulu(f —20)+ B (¢ — 20)']
6. OnpegensioT nonpaeBky KomMnapatopa Mo akTue-
HOMY COMPOTUBINEHWIO - OTHOCUTENLHYIO, MO hopMyne:
a = Rot — Raw
Nno NOCTOSIHHOW BpemMeHn - abConIoTHYD, No dhopMy-
ne:
AT =1 ,-T,

7. OnpepensoT gencTBUTENbHBIE 3HaYeHWs napa-
METPOB MNoBEPSEMON Mephl - aKTMBHOE COMNPOTUBNEHUE,
no dopmyne:

Ryo=Rxvu+a

PA3PABOTKA NPOrPAMMHOIO OBECNEYEHUA METPO-
NOrMYECKOU ATTECTALIMN 3TANOHHBIX
MEP 3INEKTPUHECKOIO CONPOTUBNEHUA

Tpe6GoBaHUA K NPOrpaMMHOMY 0GecneqeHu o
Llensto paspaboTtkn ganHoro MO sBnsieTca asToMaTnsa-
L1si METPONONMHECKON atTecTauum, KanubpoBKM U MOBEPKU
Ha UCXOAHOM 3TaroHe Mep 3NeKTPUHECKOro CONPOTUBIEHUS.

UcTouHuku paspabotku:

* TOCT 23737-79 «Mepbl 3neKTpru4ecKoro conpoTuBIe-
HUA u3vepuTenbHble. ObLme TexHnueckve yCroBus».

* TOCT 8.237- 77 «KaTyLuKn 3neKTpu{eckoro conpoTme-
rnexHua nameputensbHele. MeToabl U cpeacTBa NOBEPKU».

* TOCT 8,028-86 «locyaapCTBEHHDBIV NEPBUYHDBIA 3TaNcH
1 rocygapcTBeHHas NoBepoYHas cxema Ansd CpeacTB arekT-
pUHECKOro COMPOTUBIEHNS».

Ba3oBbiM CpeACTBOM BbIMMCIMTENBHOWM TEXHUKW ABIAET-
ca M3BM tvna Mextuym IV. MporpammHo-mMaTeMaTyeckoe
obecnieverve (NMMO) obecneunBaeT py4HON BBOA NCXOOHBIX
AanHbIX. NIMO Takke obecnevmBaeT BBOA AaHHBIX pesynsra-
ToB nsamMeperuii mocta MLC-2b (umcno 3Havawmx uidp He
fonee 7), 06paboTKy AaHHBIX pe3ynbTaToB U3MEpPeHUl, Bbl-
Aaqy pesynbraTtoB usmepeHuin. MeTponorudeckve xapakte-
PUCTUKM 3TanoHa U apyrye KOHCTaHTbl XpaHATCA B TekcTe
ocHosHol nporpammbl. NMMO obecneuvBaeT pacyeThbl B pe-
XKnme 3amelleHns. KonnuecTso sHavalumx Lmdp B pesynsra-
Tax pacyerta - cemb. Bce pacyeTbl NpousBoaATCA AN 4acTo-
Tl 1 KL,

Peanusauns metoga pasHOBPEMEHHOrO 3aMeLLeHus.
Mpu peanusayum MeToAa pa3HOBPEMEHHOIO 3ameLLeHust
BBIMNOMNHAKTCA cnegytoLme onepauym:

— BBOZ, MCXOOHBIX AaHHBIX;

— onpegerneHve CpeaHnX 3HaueHUi PesynsTaTtoB u3Me-
peHuin Ans STanoHHON Mephl;

— onpegereHne cpegHUx 3HaueHW pesynsTaTtos U3ve-
penvin Ans uccnegyemon Mephl;

— onpeaeneHne HeUCKIIYUTENBHOW CUCTEMaTUHECKON
NOrPeLLHOCT MOCTa MO aKTUBHOMY COMPOTUBIIEHUIO;

— ofpegerneHye CyMMapHO MOrpeLuHoCTN MocTa Mo ak-
TVMBHOMY COMPOTUBIIEHUID;

— onpegeneHve AeCTBUTENBHOMO 3HaYeHWA CONnpoTUB-
rieHna 3TanoHHoW Mepbl Npy Temnepatype t;

— ofnpepfeneHve Mnonpasok MOCTa;

— onpegeneHve AeNCTBUTENBHBIX 3HAYEHUIA Mephbl.

PykoBoacTeo oneparopa MIMO
Ha puc.4 npueeaeH nonb3oBaTensCkui MHTEpdenc pas-
patoTtanHoro NMO.
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Puc. 4. UHTtepdeiic NMMO.

B nons «McxoaHble
anTs JaHHbIe» BBOOUTCSH
TeMNepaATYE? NPCESPHM

cneaywoLlasn nHopma-
THN HeCNenyeMon .
el LlMﬂ'
MewicanessoeTs Mapet 1. fara.

2. Temnepartypa.
JHauEHHE MePhi 3. TM” Mepbl.

R [ 4. lMpuHapnex-
t _ HOCTb Mepbl.
5. HomuranbHoe
Puc. 5. ®dopma otyeTa
conpotuBneHune.
pe3yneTatoB BblHMUCNEHUA 6 HOMep mepbl

7. 3HaueHua Mepbl U3 cBMAETENBCTBA O NpeabiayLlein
npoBepke.

B nonsa «OtcueT no mocty MLC 2 b» eeogsaTtcs no 10
3HauYeHW Ans uccrneayemoit u aTanoHHOW Mephbl, CONpPoTUB-
neHna N BpemMeHHOW COCTaBnAoLLEN.

Mocne Haxxatna KHornkW «BeinonHUTL pacyeT», NMMO npo-
M3BOAUT pacyeT 1 BblaeT pesynstar no dopme nokazaHHoM
Ha pwuc. 5.

Takum obpasom, cozaaHne AaHHOTo NporpaMMHo-Mare-
mMaTudeckoro obecneueHus No3eonuno NpoBecT asToMaTu-
3aumo paboqero MecTa onepartopa YCTaHOBKW Ans nposee-
HUS METPOOTMUECKON aTTecTaumm 1 NoBepkU Mep 3neKTpu-
YeCKOro ConpPOTUBNEHUS MO UCXOAHOMY 3TarnoHy aneKkTpuyec-
KOrO COMpPOTUBIIEHUS.

Jurepatypa:

1.MapxkuH H.C. Mpaktnkym no metponorum. M.: U3-Bo ctan-
haptoB 1994 r.

2. TOCT 23737-79 «Mephbl 3neKTpuHecKoro conpoTvene-
HUA n3vepuTenebHble. ObLLMe TexHUHecKHe YCroBus».

3. TOCT 8.237- 77 «KaTyLuku aneKTpu4ecKoro conpoTue-
nexHua namveputensbHele. MeTtoabl U cpeacTsa noBepkuy.

4. TOCT 8,028-86 «l'ocymapCTBeHHbIN NepBUYHbIA 3Ta-
TIOH M rocyAapcTBeHHas NoBepoYHas cxema AN cpeacTs arnek-
TPUHECKOTO COMPOTUBIIEHUSY.

5. baiiko B.M. “UccnepoBanns B obnacm anekTpudec-
KUX aMepernn”,  Heproatom naaart, 1994 r.

6. Ctpaxos A. ®. ABTOMaTV3MPOBaHHbIE 3MepUTENbHLIE
komnnekcel. M.: SHepronspat 1982 r.
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BOCCTAHOBNEHVE U30BEPAXEHUU OETANEU OABWXYLLIMXCSA
OBBEKTOB PASMEPOM MEHbLUM NMUKCENA KAOPA

MaccoBoe ucnonb3oBaHue CUCTEM HabGnogeHun
NPUBENO K CO34aHUI0 NpUBOPOB ¢ (hyHKLMAMU UCKYC-
CTBEHHOrO MHTENNEeKTa.

OpHa 13 Takmx OyHKUMIA — apanTauums K BHeLHeln of-
CTaHOBKe NyTeM u3MeHeHusi pexxumoB pabotel CCD-maT-
puvd. Hanpumep, npy CHWXEHUW OCBELLEHHOCTU YKPYIMHS-
TCA BABOE U Oonee pasmepbl NUKCENein, 3MeHSeTCA
BpemMs HakonneHus. MNpoucxoauTt paspbie Mexay oOHOB-
neHvem MHGoOpMaLn 1 BLIBOAOM M3obpaxeHns Ha auc-
nnein. OaQHaKko Npy 3TOM TEPSIETCA paspeLleHre, yxyala-
TCA AuHamMudeckne napametpsbl [1, 2]. CoBpemMeHHble
npoLeccopbl, KOTOpPbIMA OCHaLLaKTCA Takne npubophl,
MMEKT onpeaeneHHbI pesepe Mo NpouM3BOAUTENbHOC-
M. Micnonb3oBaTb 3TOT pe3epB MOXHO ANA ynyulleHus
nokasa oTAenbHbIX nonei nsobpaxeHui, Hambonee WH-
TepecHbIx HabniogaTtento. B 4acTHOCTU, MOXHO AOCTUYL
cyOnuKcensHOro paspelueHvst npu HabnioaeHnn obbek-
TOB onpeaeneHHoro knacca [3. 4]. bnmska k noctaenex-
HOWM 1 3apadva obecnevyeHns pasnUYHOro paspeLleHusi no
nonto HabnoaeHus. OHa xapakTepHa ANA CUCTEM KOHT-
ponsa hopmMbl U3aenuin, YacTo BO3HMKAKOLLaA B NPOMbILL-
NeHHoCTK, korpa Heobxogumo obecneunts ObICTphINn 00-
30p NpeaMeTHON NNOCKOCTU C paspeLlleHnemM MOUCKOBO-
ro aHanmsa, a Ha y4yacTke Hanuuusa obbekTa MOBLICUTH
paspelueHne [0 YpoBHS, TpeGyeMoro ans pacnosHasa-
HUA KayecTBa usgenus.

O61Me NonoxeHUN 3aaum

CyTb npepnaraeMoro peLueHus 3aknoyaeTcs B nony-
YeHUM paaa KagpoB CMELLEHHOTo Mo koopauHatam usob-
paxeHua Habniogaemoro obbekta n HOpMUPOBaHUN €ro
n3obpaxxeHns NOBLILWEHHOTO paspelleHns no pasHo-
CTHEIM harinam. B peaneHeix npubopax, 6e3 asTomaTn-
Yeckoi ctabunusauymm mx NPoCTpaHCTBEHHOro Nonoxe-
HusA, Tpebyemble dainnebl nsobpaxeHui, kak npasuno,
nony4alTcs aBTOMaTUYECKW.

PaccmoTpum cnyyai ogHoro obbekta, pasMepom

a) 6)

Si

E)

Puc.1. dopmupoBaHue nsobpaxeHus obbekTa:

a - nzobpaxeHne obbekTa Ha hOTOUYBCTBUTENBHOM
Martpuue, 6 - UHTerpanbHbie SPKOCTU NUKCenein MaTpuubl,
B - rpachmyeckoe npeacTaBrieHUe UHTErpanbHoOi

fipkocTn ctonbua

A_KO. TuwmH, K.M. LLecTtakos., r. MMHCK

MeHbLue NGO paBHbIM OAHOMY MUKCENIO ero nsobpaxe-
HUSA Ha OAHOPOAHOM (hOHe, Be3 yyeTa wyma. MNprHrMaeT-
CAl, UTO B paccMaTpuBaeMblX Kaapax ABwxkeHue oGbekTa
MOXHO CUMTaTb NPAMONIUHENHBIM U PABHOMEPHBIM

(puc.1).
Ins pelweHnss NnocTaBNeHHON 3aa4yn HeoOGXoaMMOo
] BLINONHUTL PAA Mpouenyp.
—_—>

YTouHeHne pasmepos
obbekTa, ero ckopocTu ne-
pemelLieHns No Kaapy U1 no-
noXeHus B Kagpe. YTouHe-
HUE CKOPOCTU OCHOBHIBAET-
CA Ha BbIYUCNEHUMYKUcna
. KaapoB B TEUEHUN KOTOPLIX

Puc . 2. CMelleHne 06bEKT NONHOCTLIO Nepe-

obnekTa Ha ero MellaeTcs Yepes nukcerb

n306paXeHnsx cocenHeli CTpokm (cTonbua),

B Pa3nntHeIX Kafpax CuUTas 4TO NepBoHaYanbHO
o6LeKT Haxoaunca B Npefenax oHoro nukcens (puc.2 ).
Nesomy nonoxeHne ofbekTa Ha pUCyHKE COOTBETCTBYeT
kagp ¢ HomMepoM N, , NpaBoMy MONOXeHUIo - Kaap € Ho-
mMepom N,

CrnenoBaTenbHO, CKOPOCTh 0ObEKTa BLIMMCTIAETCH Kak

1
v= (NN (e nonsix nukcens Ha kaap), rae N, - Homepa
Ix Ix

x?

kagpos. Haingem Homep kagpa N, B KOTOpoM oGbekT
NONHOCTBLIO MepeLlen B COCEAHUI MUKCENb MO APKOCTU
npeabiayLlero nUKCens, Kotopas B 3TOM cny4vae CTaHo-
BUTCH paBHOI ApkocTu choHa. Cuntas, YTo oObeKT BnvcaH
B MPAMOYrofnbHUK, €ro CTopoHa MoxeT ObiTb onpegene-
Ha kak: Size = V (N, - N,), npuyieM MUHUManbHbIN pas-
Mep CTOPOHbI OrpaHUYMBAIOLLErO NPAMOYronbHuka oyaet

1
(N, -N, }* HavanbHoe nonoxeHve obbekTa B nukcene
X x

(koopavHaTEl NEBOrO BEPXHEro yrna orpaHuunsaioLwero
npsMOyronbHUKa) onpepensieTcs kak k=1 - vN, - SIZE.

Takum obpasom, MakcumanbHoe yBenuueHue npo-
CTPaHCTBEHHOTO paspeLleHns No ropusoHTanu u no sep-
Tkanu coctaeut (N, - N, ) un (Nzy- N1y) jonen nukcens
COOTBETCTBEHHO.

OnpepeneHve pacnpegeneHns ApkocTn obbekTa B
npegenax orpaHvW4n-BaroLLlero NpAMoyronbHuka. Beumc-
nvM pasHoOCTU CyMMapHON ApkocTn ctonbua (nesoro Ha
puc. 1,6) u cTpoku (HmxHen Ha puc. 1,6) coaepXalumx
o0bekT B Tekyllem u npeasiayLiem kagpax. B utore nony-

yaeM BekTopa E 7] Z C KOMIMOHEHTaMn
S i+] _S;'
S Kbw-NI S 0
rae S, - curHan ot CTpoku (ctonbua) nukcenen B i-m
kagpe. Bextop 6ynet coctosatb 3 (N, - N,) KOMMNOHEHT.
Kaxxgas KOMNOHEHTa XapakTepusyeT CPeOHIo SPKOCTb

B cTpoke(ctonfue) NpocTpaHCTBEHHOW MaTpuubl pasve-
pom (N, - N ) x (N - N,,). B KOTOpYIO BrMUCaH obbekT.

Pow1 =

bwx bwy
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ONCHMPOHUKA

Mo

Mpumepsbl rpacunyecknx nsoOpakeHnin KOMMNOHEHT F 7]

p. ANA obbekTa B BUAe Kpyra npeacrtasneHbl Ha puc. 3.
A Y
- "

a) 0)

Puc. 3. Ipachuueckoe nzobpaxeHne KOMMOHEHT

BEKTOPOB Pa3HOCTHOM sipkocTM: a - ., 6 - o,

MNMocrne TEH30pHOTO NEPEMHOXEHUA K =p & p. nony-

UMM OHY U3 BO3MOXHBLIX MaTpuL, pacnpeaeneHnsi UHTEH-
CuBHOCTH, B obLeM cnyyae, ans o6beKkToB NPOW3BONb-
HoW copmbl. TNpumepbl maTpyy R n opyrnHanos ofbek-
TOB NpeAacTasneHbl Ha puc. 4 (pasmepbl MaTpuyubl 25x25).

Puc.4. MNMpuMepsl opurHanoe O6bEKTOB U MaTpuLy
R (HwxHWiA psip) pacnpeneneHns Ux APKOCTEN.

Ecnu orpannuntbca onpegeneHHbiM nogknaccom ou-
HapHbIX 00BEKTOB, TO 3apajua nonyyerHus opmbl oobek-
Ta C NOBLILEHHBLIM paspelleHneM peLlaeTca NONHOCTBIO
0e3 cTatmucTuydeckon HeonpepeneHHocTy. [ins GuHapHo-
ro obbekta KoMnoHeHTa p, 6yaeT nponopumoHansHa ero
nnowaau B i-TOM NPsSMOyronbHUke pasdneHus nukcens
no AaHHOW OCW.

fApkocTL 6uHapHoro o6sekTa u ero popma. ApkocTb
OvHapHoro obbekTa MOXHO onpeaenuTe TOYHO, eCnu ero
TOYKM KacaHusi ¢ NPOTUBONONOXHBEIMU CTOPOHaMKU orpa-
HUYMBAIOLLEro MPAMOYrofNbHUKa nexaTt Ha NpsMon nep-
NeHANKYNAPHON 3TUM CTOpoHaM. Toraa p, KOMNOHEHT Bek-
Topa pasHOCTHOIN ApKoCcTU 1 OyAeT xapakTepusoBaTb Mak-
cuManbHoe 3HauveHue WnpuHbl obbekTa paeHoe SIZE (B
oflem cnyyae — MakcuManbHoe 3HauveHne cpegHen wu-
pvHbI No cTpoke (cTonbuy)). Ecnu sHats p,. ans abco-
NITHO YepHoro BuHapHoro obbekTa wupuHoi SIZE, To
€ro ApKoCTb Byaet c=(p,4. - P)k+c0, rae k u c0 BuumcnsALT-
CA COrnacHo AAPKOCTU hoHa.

HaxoxaeHue chopmbl GuHapHoro o6bekra. M3sect-
Hble 00bekTbl MOXHO 0ObeanHUTL B HEKOTOPHIN T-knacc
ANA KOTOPOro XapakTepHO BLIMONHEHWE Creayowwmx yc-
noBwiA:

1. BO3MOXHOCTb TOYHOrO onpeneneHnsa ApKoOCTen,
BXOAALLMX B HEro o6 bekToB.

2. Jioban npsmas napannensHasd CTOpoHe orpaHnyn-
BaloLero NpsAMoyrofibHUka nepecekaet oO6beKT TONbKO
OAVH pas.

3. Ecnm o6bekT HecuMmMeTpuyeH, TO OH AOIMKEH UMETb
M HeCUMMETPUYHOE pacripegeneHne ApKOCTU.

OpHomepHble pacnpepeneHus ApkocTn (BekTopa p,
n p_ ) o6bEKTOB NpuHaanexawmx K knaccy T AOMKHbI

MMeTb OAWH MaKCUMYM MNW ABNATLCS KOHCTaHTOW, Npu-
YeM YCNOBMWS BHINONHEHUs yCnoBuii 1 n 3 AomkHbl ObITh
o0s3aTenbHBIMU.

Insa ob6bekToB knacca T paspaboTaH anropyTtMm BOC-
cTaHoBneHus nx ¢opmel. OH OCHOBLIBAETCA Ha MeToae
peLleHns N3BECTHON rONOBONIOMKU «AMOHCKUIA KPOC-
cBopa». B aTom cnyuae ucxoaHble AaHHbIE NpeacTaBrns-
IOTCA ABYMS BEKTOpamMu, OMUCHLIBAKOLLMMU KONUYECTBO
anemeHToB 00beKTa No B3aUMHO MeprneHANKYNsipHbEIM
NUHUAM. Tpuyem B KaX Ao NUHUKM AOIMKHE HaxoauTbCs
OfHa HemnpepbiBHas COBOKYMHOCTb 3NEMEHTOB [AaHHOro
obbekTa. NMpn 3TNX yCnoeusix 3agavya BOCCTaHOBIEHUS
copmbl 06bekTa knacca T GyaeT pelsaTbcst OQHO3HA4YHO.

Tak kak BocCTaHaBNMBaeMbil 0ObeKT B 00LleM cnyyae
MMEET CIOXHYI KOHUry-
pauuio, To Npu annpokcu-
MaLKn €ero COBOKYMHOCTHIO
3NeMEHTOB MPSAMOYronb-
HOIM POPMBI BOSHUKAIOT Cy-
LWeCTBEHHbIE OLWNOKK, YTO
B pspge cnyyaeB genaet
JaHHbliA MeTop Henpume-
HUMBIM.

HeoGxoanumo oTmMeTUTh
4TO cyLlecTByeT Knacc
NPUHLUNNENbLHO HEBOC-

Puc. 5. lNpumep

MPUHLIMNUANBHO CTaAHOBUMBIX OGBHEKTOB, Ha-
HEBOCCTaHOBUMOTO

npumep, obbekT, nsobpa-
obbekTa.

XEHHBbI Ha puc. 5.

Anroputm BoccTaHoBneHMs (hopMbl
©uHapHoro obbekTaknacca T

Ob6o3Haunm Yepes S BoccTaHOBNMBaemMoe nsobpaxe-
Hue obbekTa pasmepom SIZE, x SIZE nukceneit. lMukce-
nn KOTOopble TOYHO He NpuHaanexar obbekTy 0603HauMM
“-1”, npuHagnexaime obbekTy — «1», HeonpeaeneHHbIe
-*0".

Hasosem OnokomM HenpepbiBHYIO COBOKYMNHOCTb MUK-
cenei B ogHOM NUHMM(CTPOK 1 cTonbuoB), npuHaanexa-
wmx obbekTy, a cBoOOAHBIM ONOKOM - HENPEPLIBHYIO CO-
BOKYNHOCTb NUKCENnen B OAHON NUHUM C HeonpeaeneH-
HbIM UNMW €AMHUYHBIM COCTOSIHUEM.

AnropvTM BKNOYaeT cneayolime onepaymn.

Ins Bcex NuHWn MaTpyubl S:

— Hawitn B nuHuMm, ncxogsa us TekyLlero CoCTOAHNA Nyk-
ceneii, nepeceyeHvie 6NOKOB 3a4aHHON ANWVHBI NPY UX BCE-
BO3MOXHbIX nonoxenusx [5]. Ecnn 6nok He BmellaeTcs
LenvkoM HU B OAUH cBOOOAHKLIN Onok , BNMcaTb ero yac-
TUYHO B CBOGOOHBLIA GNOK Hanbonbluein AnNuHBI, 00603Ha-
UMB COOTBETCTBYIOLUME NMKCENU n3obpaykeHnss CUMBONOM
«1»;

— Haiitn Te nukcenu B NMHUK, B KOTOPLIX ONOK B NPUH-
yune He MOXEeT HaxoduTcH, He Hapylas 3agaHHoOro Co-
cTtosHus nuHuK. O603Ha4YMTL COOTBETCTBYIOLLME MUKCENN
«-1»;

— Ecnun B nHUM HaxoaaTcs HeCKonbKo Gnokos, pasae-
NeHHbIX NpoMeXyTKaMu, To 06beanHUTbL MX B oanH Bnok,
3arnonHuB NPOMEXYTOK CUMBOMNOM «1»;

— Ecnn Ha nocnegyrowmx warax BuINONHeHUs Nnpeab-
Aywmx onepauuin oc- Tanucb HeonpegerneHHble NUKcenu,
TO NoCcTaBuTb “1” B TOT NUKCErb, KOTOPOMY COOTBETCTBYET
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MakcumanbHoe 3HadeHne B MaTpuue R.

DaHHas npouenypa NOBTOpseTCA A0 TeX Nop, Noka Ha
BOCCTaHaBNUBaeMoOM M300paXkeHMM He OCTaHETCH Heo-
npeaeneHHbIX MUKcenen.

Pesyneratel MogenupoBaHUA NpeanokeHHONn MeTo-
Ivkn ans obbekToB knacca T npy Hanuuum 25 kagpoBs no
KaXxaol ocu npeacTasneHbl Ha puc. 6.

Puc. 6. OpuruHarnbHble U BOCCTaHOBMEHHLIE
uaobpaxeHuss pna 3 duryp

PykoBOACTBYACH BbILEONUCAHHLIM MPUHLMNOM
MOXHO BOCCTaHOBUTb OGHEKTHI MPOU3BONBHON (hOPMEI
1 pasMepa ¢ CyGnuKcenbHbIM paspeLleHneM Mpu He-
3aBMCMMOM CMeLLeHUU Mo ABYM B3aWMHONEpPNeHAMKy-
NAPHBLIM KOOpANHATaM.

Takum oGpasom, NpeanoXeHHas MeToauka Mo3Bo-

SNCKMPORURQ

FEXTCLrCE
ExeMmecAYHbLIN XypHan
ns cne nanucToB 1

Opzanu3alun ...........

O nodnucuLka ...

Buod dermenbHocMU ........

Ten/(haKc .....eueeunnenn.

fModnuces/mevam ..............

Adpec nodnucyuka (Mo4Moebitt UHOEKC - OBGAZAIMENTBHO) .veeeeeceececanecannas

Ans odpopMneHna NOANMCKM 3aN0AHEHHbIH KYNOH oTnpaenTs no ¢akcy: +375 (17) 251-67-35

nseT BocCcTaHaBnNuBatb hopmMy 06bEKTOB, pasMepbl KO-
TOpbIX COCTaBNAKT AecATole gonu nukcens. Cyule-
CTBEHHOE BIMSAHWE Ha paspeluarLyo cnocobHoCTb
JaHHON MeTOAMKN OKa3biBakT annapaTHble norpeLu-
HOCTM, K KOTOPbIM MOXHO OTHECTU B NEPBYIO ovepeab
HecTabunbHOCTb CKOPOCTU CMEHbI KaapoB (hOTOCHM-
ThIBAKOLLEro YCTPONCTBA U YYBCTBUTENBHOCTL €r0 No-
NOXEeHNSA K BHEWHUM BuOpauusmM, a Takke paspsf-
HOCTb npeacTaeneHns nHopmauum o ApKoCTN o0 bek-
Ta.

MpepnoxeHHas B paboTe MeToguMka MOXeT ObiTb
Mcnonb3oBaHa Ansl CnexeHus (a Takxke aetanuaauum,
pacnosHaBaHuA U T.4.) C NMOMOLLbID OAHOW BUAEOKa-
Mepbl 32 HECKONbKMMU ABUXYLUMMUCA OObekTamu,
UMCNO KOTOPLIX 3apaHee HeU3BeCTHO. NpumepomM Tomy
MOTYT CNYXXUTb OXpaHHblE CUCTEMBI.

INurepartypa:

1. Kynukos A.H. TenesusnoHHble HabnogeHus B
CNOXHbIX ycnosusx. http://www.evs.ru/publ.php.

2. Pixel Binning. Ahogee Instruments Inc. apogee-
ccd.com. March 29, 2001.

3. I. L. Klimchinskii, K. K. Shestakov. New Principles
of Optical Systems Adaptation for Superresolution as
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