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(54) KommyTupyomiee 3allIlUTHOE YCTPOHCTBO IS 3JIeKTPOHHBIX A00HEHTCKHX CXeM

(57) N300peTeHre OTHOCUTCS K YCTPOMCTBaM Tele(OHHOM CBSI3U, & HMEHHO K YCTPOUCTBAM JIst
3alMThl A0OHEHTCKHX cxeM. OHO ofOecrieunBaeT OO0 3alUTY MHOXKECTBA A0OHEHTCKUX CXEM
OT NEepeHANpsHKEHUN MPU BO3JEHCTBUU Ha aOOHEHTCKUE JIMHUM MOJIHUH. YCTpOMCTBO COCTOUT
U3 KOMIIApaTtopa, OCYIIECTBISIONIETO OTKIIOYCHWE TNHTAaHUS aOOHEHTCKHX CXeM IIpHu
cpabaThIBAHUU CETEBOI'O TUPUCTOPA C MAJIBIM TOKOM Y/AEpKaHUs, MOAKIIOUYECHHOTO K OHOMY U3
€ro BXOJO0B. THPHUCTOp BKIIIOYAETCS HA BpeMs JECUCTBUS IEPEHAIPSIKEHUM, NIPUYEM TOK 4depes
HEro He JOCTHraeT TOKa yJep)KaHus, 4YTo 0OecreuyuBaeT aBTOMATHUYECKOE €ro 3amupaHue Ipu
MCUC3HOBEHUU MEPEHANPSHKEHNH U BOCCTAHOBJICHUE TUTAHUS A00OHEHTCKUX CXeM. 2 3.11. (-Jibl, 1
WL

N300peTeHre OTHOCHTCA K KOMMYTHPYIOIIEMY 3allATHOMY YCTPOWMCTBY JUIS 3alllMThI
AJIEKTPOHHBIX A0OHEHTCKUX CXEM, KOTOPOE MPUMEHSETCS U yCTPAHEHHs MepPEeHANPsHKeHUs Ha
BXOJ[aX 3JEKTPOHHOM aOOHEHTCKOM cxeMbl. I1000HbIC MepeHanpsKEHNsT BO3HUKAIOT B TIEPBYIO
o4yepcab KakK CJICACTBHUA BO3HeﬁCTBHﬁ MOJIHUMU Ha a6OHeHTCKI/Ie COCAUHUTCIIbHBIC JIMHUM.
[ToakaroueHHBIE K HUM a0OHCHTCKHME CXEMBI, peali3yeMble BCE Yallle ¢ MHTETPUPOBAHHBIMU
cxemamu, Tak HasbiBaeMble Subsciber Line Interface Circuits (SLIC) sBasitorcs 0coOE€HHO
YyBCTBUTEIBHBIMH K ITEPEHAIPSHKCHUSM, YTO CTABMT I0J] YIPO3Y HX padoTy.

M3BeCTHO yCTPOMCTBO 3all[UTBI DJICKTPOHHOH CXEMbI YCTPOWCTBA  COIPSDKCHHUS
AaO0OHEHTCKUX MOJKIIOYAIONMX CXEM, B KOTOPOM IOTPEOJCHHE YIPaBIAIOMIEr0 TOKa
CIICHUaJIbHOI'0 3alllUTHOTO THPUCTOpA YMCHBIIACTCA 3a CUCT BCIIOMOIaTCJIbHOI'O THUPUCTOPA,
YCTaHOBIICHHBIC IIE€PE] BBOJOM BEHTHIBHOW CXeMbl. Bojblmoe morpebiieHHe yIpaBsiOIIero
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TOKa 3a4acTyl0 BO3HHKAeT B CiIy4ae, KOTJa HECKOJIbKO aO0OHEHTCKUX JIMHUN TOJKIIOYCHUS
OJHOBPEMEHHO HAaXOJATCS TOJA BO3JCUCTBUEM MEPEHANPSIKEHHUI, NP0 HCTEKAIIUX OT
BO3JECHCTBUM MOJIHUH, B PE3YJbTATE€ YETO MCTOYHUK YIIPABIIAIOLIEIO HAIPSIKEHHUS HAXOIUTCS
O]l OYE€Hb CUJIIbHON Harpy3Koi.

H3BecTHO KOMMYTHPYIOIIEE YCTPOMCTBO, OOEcredMBaroliee 3allUTHOE BO3/ACHCTBUE,
OJIHAKO, JUISI ATOTO JIOJDKHBI OBITh HMCTOJB30BAaHBI JOPOTOCTOSININE CIEIUAIbHbIC OJIOKH WITH
BCIIOMOTATEJIbHBIE CXEMBI.

3amaua wW300peTeHUsT - pa3paboTka KOMMYTHPYIOMIETO 3alllMTHOTO YCTPOWCTBA,
peaiu3yeMoro ¢ TMOMOIIBI0 HEIOPOTHX OOIIEJOCTYIMHBIX AIIEMEHTOB W 00ECIEUUBAIOIIETO
OJTHOBPEMEHHYIO 3aIUTy HECKOJBKIUX a00OHEHTCKUX CXEM.

CymHOCTh H300peTeHusi 3aKIoYyaeTcss B TOM, YTO THPUCTOP, BKIIOYAEMBIH MpHU
MepeHanpsDKeHUHM, BO3JCUCTBYET dYepe3 cxemMy OJioka CpaBHEHHS TakuM o0Opa3oM, dTO
3aluIIaeMble  aOOHEHTCKUE CXEMbl BKIIIOYAIOTCS B OOECTOYEHHOM COCTOsHUU. [ljis 3Toro
HEOOXOAMMO HMMETh B aOOHEHTCKOW CXEMe YIIPaBJISIONIYI0 CXeMy, KOTopas, OJHAKO, MpH
MOHOJIUTHOM WHTETpallid He cocTaBiseT mpobrem. Takum oOpa3oMm, MOXHO u30exaTh
CUTyallMHM, KOTJa a0OHEHTCKHME CXEMBbl TOJAI0T HAa THPUCTOP JIOCTATOYHO OOJBIIION
YIACPKUBAKOLIMKA TOK, TaK YTO MOXHO HCIOJb30BaThb CETEBOM TUPUCTOP C MAaJIbIM
YIAEPKUBAKOIIUM TOKOM. THPHUCTOP OCYIIECTBIISIET BKIFOYEHNE aBTOMATHYECKH MPH OTCYTCTBHH
MIEPEHAIPSHKCHUS B 3alIEPTOM COCTOSTHUH, 2 a0OHEHTCKHE CXEMBI B 3TOM CIIy4ae BHOBb TOTOBBI K
pabote. Mcmonp3yeMblii TUPUCTOP WMEET PsAJ MPEUMYIECTB, B T.4. MaJIyIO YIIPaBISIONLYIO
MOIIHOCTh, a TakXKe HEBBICOKYI0 CTOMMOCTh, OOYCIOBIEHHYIO OOJBIIMM KOJIHMYECTBOM
MPOU3BOJAUMBIX €IWHUIl W MPOCTOTOM TEXHOJIOTUM MPOU3BOACTBA IMOJYIPOBOJHUKOB.
OcylecTBieHHe 3allUThl MHOXECTBA AaOOHEHTCKMX CXEM C TMOMOIIBI0 TOJBKO OJHOTO
3allIUTHOTO KOMMYTHPYIOILIETO YCTPOMCTBA SIBIAETCS PEAIbHBIM MPHU UCIOJIB30BAHUU PEILICHHS B
COOTBETCTBHUH C U300pETEHUEM.

Ha ¢wur. 1 nu306pakeHO0 KOMMYTHPYIOIIEE 3alIUTHOE YCTPONCTBO, MPEICTABISAIONICE TBEC
abonentckue SLIC1 SLICn c oTHocAmuMHUCS K HUM aOOHEHTCKUMHU COCTUHHUTEIHHBIMU
muausmu  Ltgl, Ltgn, koTopeie cOCTOAT W3 JKWiIbl aWB. Jlpyrue aOOHEHTCKHE CXEMBI U
COCTMHUTENbHBIC JIMHUA HE TMPEICTaBICHBI, HO MOTYT OBITh CBS3aHBI C KOMMYTHPYIOLIUM
3aIIUTHBIM YCTPOUCTBOM. [lonokuTenbHbIe Teperpy3kd Ha aOOHEHTCKHX COSTUHUTEIHHBIX
muHusax Ltgl - Ltgn oTBomsTCs COOTBETCTBEHHO uepe3 mepBbie auoabl D11-Dln u BTOpHBIE
quonsl D21-D2n Ha kopnyc. KoMMyTupyromee 3alnUTHOE YCTPOWCTBO COCTOUT M3 TPETHETO
muona D31-D3n, oTHocsmierocss K aOOHEHTCKUM COEAMHUTENbHBIM nuHHSAM Ltgl - Ltgn u
yetBeproro guoaa D41-D4n,a Takke M3 CONPOTUBICHUS RG, OTHOCSIIErOCS K BBOAY
BEHTUJILHOM CXEMBbI, U U3 KoMmiaparopa K.

B paBHOBecHOM peskume Tupuctop Th 3amept, HanmpsKEeHUE HA YIPABIISIONIEM YJIEKTPOJIC
cocrapisieT, Hanpumep, - 100V, u npunoxkeHo K nepsoMy Bxoay kommnaparopa K, mpuuem mo
BEJIMYMHE OHO OOJBINE OMOPHOTO HAMPsDKEHUS Vv, MPHIOKEHHOTO KO BTOPOMY BXOIY
kommaparopa K, nHampumep, - 5V, a BbIX0J KOMMaparopa, CBSI3aHHBI C COOTBETCTBYIOLIUM
yrpasisiomuM BxogoMm Ist aGonenTckux cxem SLICn, sBmseTcss HeakTWBHBIM. Mwmeercs
BO3MOXHOCTb BMECTO HANPSLKEHUS Vg YIPaBISIOLIETO 3JIEKTpoaa KarogHoe HampspkeHue Ug
tupuctopa Th mpmwioxuTe kK mepBoMy BXoay kommaparopa. Hampstkenue Ug ympasisiomiero
ANIeKTpo/a moAaeTrcs Ha Tupuctop Th depe3 compoTuBieHue Rg OT mepBOro MCTOYHHKA
yrpasisitonero HanpsikeHus: Usr.

Ecnmu xe Ha omgHOW aOOHEHTCKOW JWHUU WIM HA HECKOJIBKHX A0OHEHTCKUX JIMHHUSAX
Ltgl... Ltgn mosBAsItOTCA OTpUIIATENbHBIE TIEPCHANPSOKEHUSI, a0COIOTHOE 3HAYEHHE KOTOPBIX
Oonbllle, 4eM HampsbkeHHe Vs YIPaBISAIOMIETO D3JEKTpoja, Hampumep, Oombime 100V, To
cpabatsiBaeT Tupuctop Th u o6pasyer ¢ TperbuM U 4eTBepThiM auonoM D31, D41, D3n, D4n
HU3KOOMHYIO 1elb. BenuuuHbl HanpsokeHUss UG Ha YHOPABISIOMIEM JJIEKTPOAE M KATOIHOIO
HanpspkeHus: UK OyayT coctaBisath Ttorga Ug = IV m Uk = IV u OyayT MeHble ONOPHOTO
Hanpspkenuss Uv kommnaparopa K. B aToMm cinyuae Ha BXoJie KoMIaparopa oOpa3yeTrcsi CUTHAI,
KOTOPBIN Yepe3 COOTBETCTBYIOIMMMA yrpaBistomuid Bxo IST aboreHTckux cxem SLICI...SLICn
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OKa3bIBACT BIIMSHHUE Ha MpEpbIBaHUE LEMH MUTAHUS, TO €CTh BCE MOAKIIOUYCHHbIE a0OHEHTCKHE
cxeMbl SLICI1...SLICn B ocHoBHOM oOectounBatorca. Ilpu OTCYyTCTBHM OTpULIATEIbHBIX
NepeHanpsHbkeHnid oTKIroueHHble aboHeHTckre cxemMbl SLIC1...SLICn moryT obecrneuuBaTh
JIUIIb OYeHb MaJIblii TOK, KOTOPBIM MEHbIIE yJIepKHBaroIero Toka tTupucropa Th, u nocnennuit
nepexoAuT oOpaTHO B 3aMKHYTOoe cocTosiHMe. Takum obOpaszoMm, Hampsbkenue Ug win
cooTBeTcTBeHHO Uk Ha MepBOM BXOJ€ KOMIapaTropa CTAaHOBUTCS Oojiee OTPUIATENbHBIM, YEM
onopHoe HanpsbkeHue Uy Ha BTopoM Bxoje kommaparopa K, to ects (Ug) > (Uk), Tak uTo yepe3
BBIXOJHOM CHUTHaJl KOMIapaTopa, 0003HAaYeHHbIH BBEpXY KaK HEAKTUBHOE COCTOSHUE, U uepe3
yopapisitouii Bxoa IST cooTtBeTcTBytomux aboHeHTCKuX cxem SLICI...SLICn nens nutanus
BHOBb aKkTHBM3MpyeTcs. Takum oOpa3oM, aBTOMaTHMYeCKH BHOBb BOCCTaHaBJIMBaeTcs pabouee
ucxoaHoe cocrosiHue. Tak kak mpu obectodeHHbIX aboHeHTckux cxemax SLICI...SLICn uepe3
tupuctop Th TeueT odeHb Manblil yAEpKHUBAIOUIMM TOK, TO IEIECOOOPa3HO HCHOIb30BaTh
JICIIEBBIE  CETEBbIE TUPHUCTOPHl C JOCTAaTOYHOM TOKONPOBOAHOCTBIO. Jlo cux mop
HE3HAYNUTEIBHBIN yIEPKUBAIOIINN TOK CETEBBIX TUPUCTOPOB SBIBUICA CKPBITOM NPUYMHOM WX
HCIIOJIb30BaHUS B KAYECTBE 3AILUTHBIX TUPUCTOPOB JIJISl ONIMCAHHOW LIEIH.

®opmyJia u3odpeTeHust

1. KoMmMyTHpyroIiee 3aluTHOE YCTPOHUCTBO MJISi DJIGKTPOHHBIX a0OHEHTCKHX CXEM OT
HepeHaHpﬂ}KeHI/Iﬁ Ha a0OHEHTCKUX JIMHUAX, U3 KOTOPBIX COOTBECTCTBCHHO OJIHA KHJIa 4E€PE3, 110
MEHbIIIEH Mepe, OAWH JUOJ W BKIIOUEHHBIH TMOCIEAOBATENIbHO AHOJAaM THPUCTOP TMpHU
BO3HUKHOBEHUU TICPCHANPSDKEHUN 00pa3yeT HU3KOOMHOE COCIWHEHHE MEXIy IKUJION
aOOHEHTCKOM TMHUHM U MacCOl, OTIM YA IIEe sl TEM, YTO BBIBOJI YIPABISIOUIETO dIIEKTPOIa
TUPUCTOPA CBA3aH C HCTOYHUKOM YIIPABIAIOUICTO HAIPSXKCHUA YEPE3 COIIPOTUBIICHUE, ITPU OTOM
BXOJ THPUCTOpPA TMOJAKIIOYEH K IEPBOMY BXOAY KOMMaparopa, a KO BTOPOMY BXOAY
KOMITapaTopa TPWIOKEHO OIOPHOE HANpPsDKEHWE, W BBIXOJ KOMIIapaTopa TMOJKIIOUEH K
YOPaBISIONIEMY BXOMY, 10 MEHbBIIIEH Mepe, OJTHON a0OHEHTCKON CXEMBI.

2. KommyTtupytolee 3aiyTHOE YCTPOUCTBO MO 1. 1, OTIIM YAk I €€ C sl TeM, YTO BBIBOJ]
YIPaBJISIOLIETr0 3JIEKTPO/Ia THPUCTOPA COSAMHEH C MEPBBIM BX0JIOM KOMITapaTopa.

3. KoMmMmyTHpyro1iee 3aliMTHOE YCTPOMCTBO MO M. 1, OTIMYatomeecsa TeEM, 4TO KaTol
TUPUCTOPA COEANHEH C MEPBBIM BXOJOM KOMIIApaTOpa.
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